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7-25 Original 8-11 Original
7-26 Original 8-12 Original Chapter IX
7-27 Original 8-13 Original
7-28 Original 8-14 Original 9-i 3-31-90

7-(29)30 Original 8-15 Original 9-ii 3-31-90

7-31 Original 8-16 Original 9-1 Original
7-32 Original 8-17 Original 9-2 Original
7-33 Original 8-18 Original 9-3 Original
7-34 Original 8-19 Original 9-4 Original
7-35 Original 8-20 Original 9-5 Original
7-36 Original 8-21 Original 9-6 Original
7-37 Original 8-22 Original 9-7 Original
7-37-1 3-31-90 8-23 Original 9-8 3-31-90

7-37-2 3-31-90- 8-24 Original 9-8-1/ 3-31-90

7-37-3 3-31-90 8-25 Original 9-8-2

7-37-4 3-31-90 8-26 Original 9-9 Original
7-37-51 3-31-90 8-27 3-31-90 9-10 Original
7-37-6 8-28 3-31-90 9-11 6-1-79

7-38 Original 8-28-1/ 3-31-90 9-12 6-1-79

7-39 4-1-78 8-28-2 9-13 Original
7-40 Original 8-29 Original 9-14 Original
7-41 Original 8-30 Original 9-15 Original
7-42 Original 8-31 Original 9-16 Original
7-43 3-31-90 8-32 Original 9-17 Original
7-44 3-31-90 8-33 Original 9-18 Original

8-34 Original 9-19 Original
Chapter VIII 8-35 Original 9-20 Original

8-36 Original 9-21 Original
8-i 3-31-90 8-37 Original 9-22 6-1-79
8-ii 3-31-90 8-38 Original 9-22A(B) 6-1-79

8-1 3-31-90 8-39 Original 9-23 Original
8-2 Original 8-40 Original 9-24 Original
8-3 Original 8-41 Original 9-25 Original
8-4 Original 8-42 Original 9-26 Original
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9-38 Original 10-20 Original 11-1 4-1-78
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9-39 Original 10-22 Original 11-3 4-1-78

9-40 Original 10-23 Original
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9-42 6-1-79 10-25 Original
9-42A(428) 6-1-79 10-26 Original 12-i 3-31-90

9-43 6-1-79 10-27 Original 12-1 Original
9-44 Original ´•10-28 Original 12-2 Original
9-45 Original 10-29 Original 12-3 Original
9-46 Original 10-30 Original 12-4 3-31-90

9-47 6-1-79 10-31 Original~ 12-4-11 3-31-90

9-48 6-1-79 10-32 Original 12-4-2

9-49 Original 10-33 Original 12-5 O r.i g i n a I

9-50 6-1-79 10-34 Original 12-6 Original
9-51 6-1-79 10-35 Original 12-7 Original
9-52 6-1-79 10-36 Original 12-8 Original
9-53 6-1-79 10-37 Original 12-9 3-31-90

10-38 Original 12-10 3-31-90

Chapter X 10-39 Original 12-11 3-31-90

10-40 Original 12-12 3-31-90

10-i 3-31-90 10-41 10-7-98 12-13 3-31-90

*10-ii 10-7-98 10-41-1 10-7-98 12-14 3-31-90

10-1 Original 10-41-2 10-7-98 12-15 3-31-90

10-2 Original 10-41-3 10-7-98

10-3(4) 5-2-94 10-41-4 10-7-98 Chapter XIII

10~5 Original 10-41-5 10-7-98

10-6 4-1-78 10-41-6 10-7-98 13-i 3-31-90

10-(7)8 Original 10-42 Original *13-ii 12-27-99

10-9 Original 10-(43)44 Original 13-1 Original
10-10 Original 10-45 Original 13-2 Original
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"Added
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13-3 Original 13-44 Original 13-85 6-1-79

13-4 Original 13-45 Original 13-86 Original
13-5 Original 13-46 Original 13-87 Original
13-6 Original 13-47 Original 13-88 Original
13-7 3-31-90 13-48 Original 13-89 Original
13-8 Original 13-49 Original ’13-90 Original
13-(9)10 4-1-78 13-50 Original 13-91 Original
13-11 Original 13-51 Original **13-92 12-27-99

13-12 4-1-78 13-52 Original ’"13-93 12-27-99

13-13 Original 13-53 Original "’13-94 12-27-99

13-14 Original 13-54 Original ""13-95 12-27-99

13-15 Original 13-55 Original "’13-96 12-27-99

13-16 Original 13-56 4-1-78

13-17 Original 13-57 Original Supplement
13-18 Original 13-58 Original
13-19 Original 13-59 Original Sup.l-i 1-10-98

13-20 4-1-78 13-60 Original Sup.l-l 1-10-98

13-21 4-1-78 13-61 3-31-90 Sup.l-2 1-10-98

13-22 Original 13-62 Original Sup.l-3/1-4 1-10-98

13-23(24) Original 13-63 Original Sup.2-i 1-10-98

13-25 Original 13-64 Original Sup.2-l 1-10-98

13-26 Original 13-65 Original Sup.2-2 1-10-98

13-27 Original 13-66 1-10-98 Sup.2-3/2-4 1-10-98

13-28 6-1-79 13-67 Original Sup.2-5/2-6 1-10-98

13-29 Original 13-68 Original Sup.3-i 1-10-98

13-30 Original 13-69 Original Sup.3-l 1-10-98

13-31 3-31-90 13-70 Original Sup.3-2 1-10-‘98
13-32 Original 13-71 Original Sup.3-3/3-4 1-10-98

13-33 Original 13-72 Original
13-34 6-1-79 13-73 Original
13-35 Original 13-74 4-1-78

13-36 3-31-90 13-75 4-1-78

13-36-1/ 3-31-90 13-76 4-1-78

13-36-2 13-77 Original
13-37 Original 13-78 ´•Original
13-38 Original 13-79(80) Original
13-39 Original 13-81 4-1-78

13-40 Original 13-82 4-1-78

13-41(42) Original 13-83 Original
13-43 Original 13-84 4-1-78

*Revised

**Added

)Deleted
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i. GENERAL

The MU-2 is a high wing, multi-engine turboprop type aircraft powered by
two Garrett TPE 331-6-251# 715 SHP (*1), or TPE 331-5-252M 715 SHP ("2).
The fuselage is of semi-monocoque construction with additional rigidity
gained through the use of two lower parallel keels.

The aircraft is standard with an 8 place seating configuration and an 11

place high density seating arrangement is available.

The main wing center section LH W STA 2590 through ph W STA 2590 is of

integral tank design (154 U.S. gallons) utilizing a built up front and

rear spar, ribs, stringers, and stressed, chem-milled skin containing
tank access doors. The outboard wings are of the same basic construction

utilizing lighter skins and stringers. ~Each outboard wing contains a

removable aluminum fuel tank of 15 U.S. gallon capacity. The outboard

wing is attached to the inboard section by four bolts through hard points
at the upper and lower spar caps. The main wing is attached to the

fuselage by four bolts through clevis type wing to fuselage attach fittings.

The tip tanks (90 U.S. gallons each) are attached to the forward and

rear spar by three bolts; fuel from these tanks is transferred by
regulated air pressure.

Lateral control is accomplished through a spoiler system. Enabling the

use of full span, doubled slotted flaps are actuated by a single DC motor

through a reduction gearbox and drive shafts.

The tricycle type landing gear is retracted by a single DC motor through
a reduction gear drive train. The main gear retracts forward into the

fuselage bulge, while the nose gear retracts forward into the nose gear
wheel bay.´• Emergency gear extension is accomplished through a manual

ratchet system. Nose gear steering is manually linked to the rudder pedals.

All flight controls are manual systems except lateral trim which is

through electrical actuators installed in the trailing edge of the flaps.
The MU-2 hydraulic system consists of two disc type brakes, two mixer

valves and four master cylinders. The pressurization system for the cabin

compartment is provided by engine compressor bleed air which is circulated

across a two stage cooling turbine to provide conditioned air. The system
is capable of 5 psi (*1), 6 psi (*2) differential pressure and will provide
a cabin altitude of 6,500 feet ("1), 9,000 feet (*2) at a flight altitude

of 25,000.

~I Aircraft S/N 652SA

~2 Aircraft S/N 661SA, 697SA and subsequent

3-31-90
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IWARNING)

Use only genuine MITSUBISHI or MITSUBISHI approved parts
obtained from MITSUBISHI approved sources and Beech parts
support network, in connection with the maintenance and

repair of MITSUBISHI airplanes.
Genuine MITSUBISHI parts are produced and inspected under

rigorous procedures to ensure airworthiness and suitability
for use in MITSUBISHI airplane applications. Parts purchased
from sources other than MITSUBISHI and Beech parts support
network, even though outwardly identical in appearance may
not have had the required tests and inspections performed,
may be different in fabrication techniques and materials,
and may be dangerous when installed in an airplane. Salvaged
airplane parts, reworked parts obtained from non-MITSUBISHI/
Beech approved sources, or parts, components, or structural

assemblies, the service history of which is unknown or cannot

be authenticated, may have been subjected to unacceptable
stresses or temperatures or have other hidden damage, not

discernible through routine visual or usual nondestructive

testing techniques.
This may render the parts, components or structural assembly,
even though originally manufactured by MITSUBISHI, unsuitable
and unsafe for airplane use. MITSUBISHI expressly´•disclaims
any responsibility for malfunctions, fai lures, damage or

injllrv caused by use of non-MITSUBISHI /Beech approved parts.
Contact Beech Aircraft Corporation for MITSUBISHI approved
parts support network.

1-2 3-31-90
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2. STATION DIAGRAM (See Fig. 1-2)

2. 1 GENERAL DESCRIPTION

(1) Fuselage

Fuselage station (F. STA) is a plane perpendicular to the center line of

fuselage circular section. Station 0 is located 170 mm (6.693 in.) aft

of the fuselage nose.

Buttock plane (B. P. is a plane parallel to fuselage center plane, (B. P. O).
Water plane (W. P. is a plane parallel to fuselage horizontal center plane.

NOTE

Station locations are given in metric measurement

(millimeters). To convert station locations to inches

divide the number given by 25. 4.

4660
(Example: 183. 46)

25. 4

(2) Wing

Wing station (W. STA) is a plane perpendicular to wing reference plane and

Wing reference plane is a plane canted 2" to horizontal plane at B. P. 0 and

W. STA 0 coincide with B P. O.

passing through the chord line at W. STA O.

(3) Nacelle

Nacelle station (N. STA) is a plane perpendicular to the direction of propeller
thrust. N.STA 0 coincides with F. STA 3945.

(4) Flap

Flap station (FLAP STA) is a plane perpendicular to flap hinge line.

FLAP STA 0 is a plane passing through F. STA 4958.74 and B.P. 39.10.

(5) Horizontal Stabilizer

Horizontal stabilizer station (H. STA) is a plane parallel to fuselage center plane.
H. STA 0 coincides with fuselage center plane and perpendicular to hinge center

line of elevator.

(6) Vertical Stabilizer

Vertical stabilizer station (V.STA) is a p~gne perpendicular to rudder

spar reference plane. V.STA 0 is a plane passing through F.STA 9758.85

and W.P. 13. Rudder spar reference plane is a plane canted 58 18’ to

horizontal plane and passing through F.STA 9758.85 and W.P. 13.

1-4
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3. GENERAL SPECIFICATIONS

3.1 ENGINE

(*1) GARRETT TPE 331-6-251M (715 SHP)
(*2) GARRETT TPE 331-5-252M (715 SHP)

Compressor Two-stage centrifugal type

Combustion chamber Annular type

Turbine Three-stage axial type

Anti-icing Bleed-air type

RPM 41,730 RPM takeoff power, maximum
continuous power and cruise power 40,100 RPM

(Min.) cruise power

Power 715 SHP plus jet thrust for takeoff and
maximum continuous power operation

3.2 PROPELLER

Hub (fl) Hartzell Model HC-B3TN-5

(*2) Hartzell Model HC-B4TN-SDL, HC-B4TN-5GL
or HC-B4TN-SJL

Blade ("1) Hartzell Model T10178HE-ll, T10178HB-ll

or T1O178HB-llR

(*2) Hartzell Model LT1O282B-5.3R,
LT10282HB-5.3R,
LT10282K-5.3R,
LT10282NHB-5.3R,
LT10282NB-5.3R or

LT10282NK-5.3R

Control Hydraulic, constant-speed, full-feathering
system with reverse pitch

Feather Spring type

Diameter (fl) 7 ft. 6 in. (2286 mm)
(+2) 8 ft. 2 in. (2489 mm)

Blade (fi) 3

("2) 4

RPM (*1) 2,000 rpm Takeoff, maximum
continuous and cruise power

1,922 rpm (Min.) cruise power
("2) 1,591 rpm Takeoff, maximum

continuous and cruise power
1,527 rpm (Min.) cruise power

*1 Aircraft S/N 652SA
12 Aircraft S/N 661SA, 697SA and subsequent

1-6 5-2-94



m a I nB a a a a a a

IP1 anual

3.3 AIRFRAME

3.3.1 DIMENSIONS

(1) AIRFRAME

Overall span 39 ft. 2 in. (11.94 m)
Overall length 39ft. 5 in. (12.02 m)
overall height 13 ft. 8 in. (4.17 m)

Propeller ground clearance ("1) 2 ft. 10 in. (863.6 mm)
("2) 2 ft. 6 in. (762.0 mm)
(Dimension given for normal

tire inflation and strut extension)

Propeller fuselage (41) 1 ct. 3 in. (’381.0 mm)
clearance (*2) 11 in. (279.4 mm)

(2) Wing

Area 178 sq. ft. (16.55 m2)
Span 39 ft. 2 in. (11.94 n~)
M.A.C. 5 ft. 1 in. (1.538 m)
Aspect ratio 7.71

Wing section Root NACA 648415

Tip NACA 63A212

Outboard leading edge is modified with droop.

incidence 20
Wash out 30
Dihedral 00
Sweep back (25X chord) -00 21’

(3) Flap

5Pe Double slotted

Area 21.0 ~q. ft. x 2 (1.95 m~x 2)
Maximum deflection 400

(4) Spoiler

Area 2.91 sq. ft. x 2 (0.270 m2 x 2)
Maximum deflection Up 600

Down: 140
(5) Fuselage

Total length 38 ft. 10.0 in. (11.84 m)
Maximum diameter 5 ft. 5.4 in. (1.660 m)
Cabin length 19 ft. 8 in. (5.995 m)
Cabin width 4 ft. II in. ´•(1.500 m)
Cabin height 4 ft. 3.2 in. (1.300 m)

*1 Aircraft S/N 652SA
*2 Aircraft S/N 661SA, 697SA and subsequent

1-7
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(6) Horizontal stabilizer

Area 58.3 sq. fe. (5.412 m2)
Span 15 ft. 9 in. (4.800 m)
M.A.C. 4 ft. (1.219 m)

Aspect ratio 4.26

Wing section NACA64A010

The leading edge is modified with droop.

Incidence 00
Wash out 0"
Dihedral 0

Elevator area 7.52 sq. ft. x 2 (0.699 m- x 2)
Maltimum deflection Up 280

Down 120

(7) Vertical stabilizer

Area 43.3 sq. ft. (4.02 m2)
Total length 8 ft. 1.4 in. (2.473 m)
M;A.C. 5 ft. 10.7 in. (1.796 m)
Wing section NACA64A008

(8) Rudder

Area 12.6 sq. ft. (1.171 m2)
Maximum deflection Left 220 (*1) 240 (*2)

Right 240 (*1) 220 (*2)

(9) Trim tab deflection

Elevator tab Nose up 300

Nose down 100
Rudder Tab Left 250

Right 250
Aileron trim Up 200

Down 200

(10) Landing gear system

Main wheel tire T.R.A. Type III 8.50-10 10 ply tubeless

or regular tire

Nose wheel tire T.R.A. Type III 5.00-5 6 ply tire

Wheel base 14 ft. 5.0 in. (4.40 m)
Tread 7 ft. 11 in. (2.4 m)

(31) Fuel tank

Main tank capacity 159 U.S. gallons (602 L)

~1 Aircraft S/N 652SA

*2 Aircraft S/N 661SA, 697 and subsequent

1-8
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Outer tank capacity 15 U.S. gal. x 2 (56.8 L x 2)
Wing tip tank capacity 93 U.S. gal. x 2 (352 L x 2)
Total tank capacity 375 U.S, gal. (1419.4 L)
Unusable fuel 11 U.S, gal. (41.7 L)

(12) Engine oil

Tank capacity 6.25 qt. x 2 (5.91 L x 2)

3.4 WEIGHT

(1) Weight

*1Maximum ramp weight 10,850 Ibs (4,921 kgs)
Maximun takoff weight 10,800 Ibs (4,899 kgs)
Maximum landing weight 10,260 Ibs (4,654 kgs)
Maximum zero fuel weight 9,950 Ibs (4,513 kgs)

*2 Maximum ramp weight 11,625 Ibs (5,273 kgs)
Maximum takeoff weight 11,575 Ibs (5,250 kgs)
Maximum landing weight 11,0i5 Ibs (5,000 kgs)
Maximum zero fuel weight 9,950 Ibs (4,513 kgs)

*2 Aircraft SjN 661SA, 697SA and subsequent

*1 Aircraft S/N 652SA

6-1-89 1-9
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CHAPTER IA

AIRWORTHINESS LIMITATIONS

CONTENTS

PAGE

1. GENERAL´•´•´•´•´•´•´•´•´•´•´•´• ´•´•´•-´•´•´•´•´•´•IA-l

2. TIME-LIMITED INSPECTIONS´•´•´•´•´•´•´•´• ´•´•´•´•´•´•´•´•´•´•´•´•´•1A-l
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I.GENEAL

The requirements in the Airworthiness Limitations Section ARE MANDATORY

REQUIREMENTS approved by the FAA.

NOTE

Refer to the FAAApproved Airplane Flight Manual for a detailed

delineation of the flight limitations of the airplane.

Airworthiness limitation "Time-Limited Inspections" assigned to

airplane components and assemblies are based upon experience,

testing and engineering judgement and are subject to change only
with FAA approval.

Listed inspection intervals shall beconsidered maximum. Inspection

frequency may be decreased and the number of items increased as

deemed necessary to fit operator’s application of airplane.

2. TIME-LIMITED INSPECTIONS (see Table 1A-l)

1-10-98 1A-l
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Table 1A-l Time limited inspections
L\

Item Component Condition Inspection Reference for Inspection
Interval Criteria

I) Windows

a. Windshield and windows (Acrylic): CRAZING and CRACI(S Every 100 hours Page 3-27, Paragraph 5.4

b. Heated windshield (If installed): DELAMINATION and Every 100 hours Page 9-11, Paragraph 3.2.2.1

CRACI(S

2) Surface Anti/De-Ice Control System
a. De-ice boot system: PROPER OPERATION Every 100 hours Page 9-8-1/9-8-2, Paragraph

and CONDITION 2.9

b. Windshield anti-ice system (Heated PROPER OPERATION Every 100 hours Page 9-14, Paragraph 3.2.2.4

windshield): 33
Windshield anti-ice system (Fluid): PROPER OPERATION Every 100 hours Page 9-20, Paragraph 3.3.6 9) 9)

c. Tip tank taxi lights (if installed): PROPER OPERATION Every 100 hours Page 13-66, Paragraph 4.2.2

d. Engine air intake anti-ire system: PROPER OPERATION Every 100 hours Page 9-38, Paragraph 6.2.2

e. Propeller de-ice system: PROPER OPEE?1ATION Every 100 hours Page 9-41, Paragraph 7.3- rC

and CONDITION 7.6 9) (9
f. Pitot/static anti-ice system: PROPER OPERATION Every 100 hours Page 9-47, 8.2.1 and Page 9-

49 Paragraph 8.2.2

g. Stall warning anti-ice syEtem: PROPER OPERATION Every 100 hours Page 9-51, Paragraph 9.3

h. Oil cooler air inlet anti-icing PROPER OPERATION Every 100 hours Page 9-53, Paragraph 10.4

m:
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CHAPTER II

GROUND HANDLING, SERVICING AND REPAIR

CONTENTS

PAGE
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2.5 TOWING´•´•´•´•´•´•´•´•´•´•´•´•´• 2-7

2.6 TAXIING ´•´•´•´•´•´•2-10

2.7 PARKING ´•´•´•´•2-10

2.8 FUSELAGE DRAIN 2-11

3. ENGINE GROUND RUN´• 2-12

3.1 FEATHER VALVE TEST 2-12 I3.1A STARTING TEST 2-12
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i. GENERAL

prformed most freqliently during rou.tine operatio;n, and is intended as a guide for

This chapter for servicing and maintenance whic:h are

mecBaliics engaged in routine and periodic irispections, repairs and servicing.
For serjicing and of s‘ji~tems not described’in this chaDtep, see the

respective chapter.

2. GROUND HANDL~NG

When hanciling. the ai~llie on the ground, observe the following:

(1) Do nbt lock control surfaces while t~owing or I;ajiiing the airplane.
(2) Do not set parking brake if brakes are overheated.

(3) Before starting engine.

(a) Remove all towing ecluipment.
(b) Head airplane into wind and chock wheels.

(c) All personnel, work stands andequipments sha.ll be clear of djngerous area.

(d) Retrieve control surface locks.

(e) Set parking brake.

(f) Remove engine intake and exhaust covers;

2.1 JACKING (See Figure:Z-l)
2. 1~1 REQUIRED GROUND~ SUPPORT EQUIPMENT

(1) Jack~pad FWD fuselage GSE. 016A 99050

Wing GSE. 016A 99069-1´•; -2 (*1)
GSE. 016A´•- 99069-31, -32

(2)~ Jack Fuselage more than i, 300 Ibs. (600 kg)

Wing Capacity more than 8; 800 Ibs. (4,000 kg)

2. i. 2 PROCEDURE

(1) Remove screws on the- under surface of wings, outboard of each nacelle

iW. S. 2560). and fuselage STA1275, and attach jack pads.

(2). Po$ition jacks underthe jack pads and, keeping airplane level; ~raise

airplane until the landing gears lea~e the ground.

CAUTION

(i) Avoid jacking airplane outside hangar

during gusty wind~conditions.

~ii): ~Avoid jacking onlthe insecure

there is the pos’sibili1 ty of ai.rplane slipping
off theli:ack,

(iii) It is recommended to drain fuel tanks before jacking
ai rplane. Especially iti.s desired to~drain tip tanks

less than half.

*1 Aircraft S/N’652SA:anl 661SA

*2 Aircraft S/N:6q7SA and subsequent 2-1
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Nose landing gear Wing jack pad attachment
jack pad attachment

J´•PL-’~- :IEi~
f I
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~i

;"B
.ii"

’3tS,id

For installing or removing nose and main wheels, and replacing tires,
jacking is performed by means of small box jacks placed in the

respective j acking point s.

Main Gear Nose Gear

’9 jacking points ORIGINAL

As Received By
AT P

Fig 2 1 Jacking
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2.2 MOORING (See Figure 2-2)

Mooring procedures are variable fO~’ anticipated wind speed ranges of less
Mooring prOcedurPa

than 20 kt (23 mph), 20 kf yo 60 kt (23 69 mph) and abwe 60 kf (69 mph)´•

z.z.l REQUIRED GROUND SUPPORT EQUIPMENT

(1) Gustlock plate Rudder GSE. 016A -99006

Elevator GSE. 016A- 99007

(2) Cover Engine air intake GSE. 016A 99010

Engine tail pipe GSE. 016A 99011

Pitot tube GSE. 016A 99015

Windshield GSE. 030A- 99016

(3) Wheel chock GSE. 016A- 99021

2.2.2 PROCEDURES

(1) When wind speed is less than 20 kt (23 mph).

(a) Raise flaps, lock rudder and elevator with gust locks, set trim tabs

in neutral position and set parking brake.

(b) Chock the main wheels fore and aft.

(c) Cover windshield, pitot tube, engine air intakes and tail pipes.

(d) Tie the nose wheel and tail skid.

(2) When wind speed is 20 to 60 kt (23 to 69 mph).

Tie down wings at W STA 4738,5.

(3) When wind speed is more than 60 kt (69 mph), hangar airplane.

Icaurlo41CAUTION

(i) For tie down, use over 1/2 in. (13 mm) manila

rope or rope having over 2,200 Ibs. (1,000 kg)
breaking strength. For mooring procedures,
see Flg. 2-2.

(ii) When strong wind is anticipated, head airplane
into wind and maintain sufficient distance from

neighboring airplanes.

ORIGINA~
As Received BY

ATP

2-3
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a
6

12 IN. (305 mm)

ii

NOSE GEAR TIE DOWN WING TIE DOWN EMPENNAGE TIE DOWN

1. WHEEL CHOCKS
2. ENGINE INTAKE PLUG

3. ENGINE EXHAUST PLUG

4. PITOT TUBE COVER

5. RUDDER GUST LOCK PLATE

6. ELEVATOR GUST LOCK PLATE

7. WINDSHIELD COVER (IF EQUIPPED)

Fig 2-2 Mooring

2-4 3-31-90
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2.3 HOTSTING

2.3.1 REQ’CTI~.ED GROU~D SUPpORT

(1) sling Aft fiiseigge CISE. 01GA -9(3046

Wing GSE. d16A -99025-11

Fhselage GSE. 016A -99026-11

C;omplete airplane GSE. 016A 99027-11

~i) ’c-i´•arie Capacity Ik~ore th~an 22,600 Ibs. (11 tons)

2.3.2 PROCEDURE

(1) Empty fuel tanks.

(i) Hoist complete airplane´• As illustrated in Fig 2-3

Hoist fuselage As illustrated in Fig 2-5

Hoist wing As illustrated in Fig 2-4

Hoist aft iuselage 1 As illustraied in ~’ig 2-6

(3) Hook the shackle of sling and hoist slowly by cr´•ane.

da

(_.´•i

Fig 2 3 Hoisting

2-5
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Fig 2 4 Hoisting wing
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~P 61~7 1\
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lY--´•-

‘h---´•

A

Fig 2 5 Hoisting fuselage Fig 2 6 ’Hoisting aft fuselage

2-6
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2, 4 LEVELIN~G (See %ig 2-7)

It may be necessary tb level th’i~ airplane for various i. e. weight
and balance or i’eplacenient of major airfi´•ari~e components.
For leveling, hajng a iYeight from the levelii~g blip attachedl to the pressure

bulltheaci channel STA8035j in the electi´•ii: compartment and adjust the

airf~ame so that t’he tip of the weig~ht maj~ come to the set point as shown in

Fig, 2-7. Aajustme~it can be acdomplished by either reducing tii´•e air

pressJre or jacking at specified locations until the aircraft becomes level.

a TA80 85

/i~´•*I Clip

1. I~Weight

I
WP 290

sTA8325

Set point

a
Fig. 2-7 Leveling -procedure

2.5 TOWING

Towing is used to move airplane on the ground without running the engines.

Minimum crew.required for towing airplane is as follows:

One operator tractor

One operator in cockpit, to handle brake as necessary

-Two guides near wing tips, watching.right andleft side of

the wing tips respectively and´• rearward of tail section of

the airplane, when towing near obstacles.

2-7
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2. 5. 1 REQUIRED GROUND SUPPORT EQUIPMENT

(1) Toiv bar -:GSE Oi6A-99078-2i or equivaient

(2) Tow tractor

2. 5. 2 PROCEDURE

(1) Make sure that airplane is clear of obstacles, ground support

equipment, etc.

(2) Remove wheel chocks and check for normal tire pressure.

CAUTION

Before towing, disconnect nose landing gear torque
arm connection. Re-connect after towing.

(3) Attach the ~tow bar in the holes in the nose wheel axle.

(4) Avoid jerky motion with tow tr´•actoi-. Tow tractor speed should not

exceed 5 MPH.

(5) If airplane is turned at a sharp angle, tires of main landing gear will

drag. Therefore, avoid sharp turns. Tow airplane with turning radius

as great as possible.

CAUTION

Tail skid s~zould not be used for towing. Never.

push, pull or lift airplane by control surfaces,
tail cone, nose of fuselage, nacelles or pitot tube.

2-8
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DISTANCE LEFT EFFECTIVITY

ft.(m) ft.(m)

114.5(34.9) 104.0(31.7) *1

A 107.6(32.8) 110.9(33.8) *2

75.5(23.0) 65.0(19.8) "1

B 68.2(20.8) 71.5(21.8) *2

38.7(11.8) 33.5(10.2) *1

C 35.1(10.7) 36.8(11.2) *2

83.0(25.3) 72.8(22.2) *1

D 76.1(23.2) 79.4(24.2) *2

*1 Aircraft S/N 652SA

"2 Aircraft S/N 661SA, 697SA and subsequent

Figure 2-8 Minimum Turning Distances

3-31-90 2-9
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2.6 TAXIING

The nose steering system assists in turning the airplane. The steering
I angle is 240 right and 210 left (*1), 220 right and 230 left ("2). A more

effective turn is accomplished by applying the main wheel brake.

CAUTION

Do not operate the engines at high power, when

taxiing on sandy or rough ground.
Damage to the propeller blades may result.

2.7 PARKING

Parking is defined as leaving the aircraft for a short period of time

when there is no possibility of immediate change in weather. Select the

area as level as possible and located near the fire-fighting equipment
and the ground crew when parking.

2.7.1 REQUIRED GROUND SUPPORT EQUIPMENT

(1) Gust lock pin GSE. 016A-99005-11

(2) Wheel chocks GSE. 016A-99021

(3) Pitot cover GSE. 016A-99015

(4) Ground wire One

2.7.2 PROCEDURE

(1) Place the aircraft in the parking area at a sufficient distance from

other airplanes and with ample space left for fire-fighting and

servicing activities. On a windy day, park the aircraft nose to

windward.

(2) Install gust lock pin.
(3) Set parking brake.

(4) Ground the aircraft from the under surface of wing at W.S. 3165.

(5) Chock the wheels.

(6) Install pitot tube cover as necessarv.

(7) Close doors.

CAUTION

Do not set parking brake in freezing weather. In

case of overheated brake, set the brake after

cooling.

2-10 3-20-92
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2.8 FUSELAGE DRAIN (See Fig 2-9)

The water drains are operated by pushing the valve up slightly with a rod, etc.

r~ ~u

´•w

o ol Ln

u, ~n oI
o hi

ED ~nl co
rto

v, vl

C~J ~II Lr

Ola o

.s B El -F~ C

I
’’io 4’P (30
’h~h;

4. Ptc~D Access door

F~a
26(30

Drain valve
o B (iP~

9

8 PtE~g
~tC’ I

130a~R
~Bio rorh/

Drain valve

Drain valve
D

c 4´•;

Io"tt~o

Drain valve ~X @0~1
P Q

~’II)
4’

cj ~ag
Drain valve L~/´•e

0. 22 in.dia.

(5.5 mm)

*1 S/N 652SA

1~ *2 S/N 661SA, 697SA and subsequent

Push

Fig 2-9 Drain valve 2-11
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3.’ ENGINE GROUND RUN

Occasionally it becomes necessary to pull (turn) the engine through by hand. Turn in the

direction of normal rotation only, due to possible damage to engine component parts.

Perform engine ground run in the following manner at the 100 hour periodic inspection,

except Para. 3.2 and 3.3 which shall be performed at time intervals specified in the

applicable flight manual.

(1) Required ground support equipment

Wheel chock GSE. 016A-99Q20 or Equivalent

(2) Preparation

(a) Set wheelchocks.

(b) Apply parking brake.

(c) Make sure that there are no safety hazards around airplane.

3.1 FEATHER VALVE TEST

Perform Feather Valve test in accordance with paragraph FEATHER VALVE CHECK in

Section 5 "NORMAL PROCEDURES" of the applicable FAAApproved Airplane Flight
Manua’.

3.1A STARTING TEST

Start engine and confirm items per applicable FAAApproved Airplane Flight Manual Section

"NORMAL PROCEDURES" paragraph "Before Starting Engines" and "Starting Engines.

3.2 NEGATIVE TORQUE SENSOR (NTS) TEST

Perform NTS test in accordance with paragraph NEGATIVE TORQUE SENSOR CHECK,

"NORMAL PROCEDURES" Section of the applicable flight manual.

3.3 OVERSPEED GOVERNOR (OSG) TEST

Perform OSG test in accordance with paragraph OVERSPEED GOVERNOR CHECK,

"NORMAL PROCEDURES" Section of the applicable airplane flight manual.

3.4 PROPELLER BLADE LOCK TEST

Perform propeller blade lock test in accordance with paragraph STARTING ENGINES step

14, "NORMAL PROCEDURES" Section, of the applicable airplane flight manual.

1-10-98
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3.5 OPERATION TEST fl Aircraft S/N 652SA

Check the following items. *2 Aircraft S/N 661SA, 697SA and subsequent

Operating Item Power Lever Condition Lever Item to be checked

1. LOW SPEED GROUND IDLE TAXI 1. Ensure engine speed
TAXI I i I is 64 to 66% RPM

(fl), 76.5 to 78.5%
RPM (*2).

2. Beta Light normally
illuminated.

3. Oil pressure min.

40 psi.

4. Fuel pressure min.

15 psi.

5. No Caution Lights
illuminated.

2. HIGH SPEED GROUND IDLE TAKEOFF-LAND 1. Engine speed must be

TAXI 96 to 97% RPM.

2. Beta Light must be

illuminated.

3. TAKEOFF TAKEOFF TAKEOFF-LAND 1. Engine speed must be

POWER 99.5 to 100.5% RPM.

POSITION

2. Oil pressure must be

70 to 120 psi.

3. Beta Light must be

off.

4. REVERSE REVERSE TAKEOFF-LAND 1. Engine speed must be

94.5 RPM.

2. Beta Light must be

illuminated.

5. ENGINE TAKEOFF TAKEOFF-LAND 1. Engine power must be

POWER I I I limited at Torque
LIMITING 100% or ITT 923 "C.

Perform this test with setting "CABIN AIR SELECT" switch to "OFF" or "RAM"

position.

3.6 ANTI-ICING AND DE-ICING

(1) The loadmeter should deflect to operating range when the prop De-Ice

switch is placed to ON position and the Loadmeter selector placed to

the corresponding prop de-ice switch.

5-2-94 2-13(14)
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(2) The Oil Cooler Anti-Ice Indicator light should illumination when the

anti-ice switch is placed to the ON position.

I´•´•UrlONICAUTION

Oil Cooler Inlet Anti-Icing system
must not be operated on ground for

more than 10 seonds.

(3) The Engine Intake Anti-Ice indicator should illuminate when the
anti-ice switch is placed to the ON position.

IC*UTIONICAUTION

Engine Intake Heat Switch must not

be placed ON at an ambient temperature
condition of 39"F (4"C) or above for

more than 10 seconds.

3.7 CONTINUOUS IGNITION EQUIPMENT TEST (If installed)

(1) Set "CONTINUOUS IGNITION" switch of LH and RH engine to "ON", one

at a time.

(2) Check to ensure igniter operates and "IGNITION" indicator light
illuminates for the engine set to "ON".

3.8 NORMAL STOP TEST

(1) Shut down engine in accordance with applicable flight manual.

(2) Check the following items.

(a) COAST DOWN TIME Approximately 50 to 60 seconds for each engine
coast down time should be about the same (time from setting the

RUN-CRANK-STOP switch to the STOP position until complete engine
stops).

(b) Propeller stops in flat position by the action of propeller latch.

NOTE

Coast down time is apt to be affected by power
lever handling time, environment winds, etc.

Therefore, when abnormal incidence is found in coast

down time, determine whether the change is an

incidental one, or is steady abnormality based on data
of several operations. In the case of steady
abnormali ty, troubleshoot propellers, and en’gines
including engine accessories.

3-31-90 2-15
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1. When abnormal incidence in coast down time occurs,

perform the below confirmation/check items as

follows.

(1) Confirm whether abnormal sounds exist and/or
whether the engines rotate smoothly, rotate

propellers by hand after engines stop.
(2) Check damage for first stage compressor, or

contacts.

(3) Check FOD, overheating or cracks in third stage
turbine wheel.

(4) Check damage or cracks in turbine rear support
struts.

(5) Check any evidence of metal spray inside

tailpipe or at front surface of third stage
turbine wheel blades.

(6) Check any abnormal metal particles in oil filter.

2. If an abnormality is not detected in the

confirmation/check, retry 3 to 5 more times to

determine if the original abnormality is an

incidental or steady condition.

3. In steady abnormality case of coast down time,
troubleshoot propellers and engines including
accessories

3.9 UNFEATHER TEST

Shut down engine with propeller in feather condition and check the
unfeather function as follows:

(1) Set condition lever at TAXI and power lever at REVERSE.

(2) Push Prop UNFEATHER button until propeller latches actuate.

(3) Propeller can be set to flat pitch.

NOTE

It is recommended that operating time of propeller
unfeathering pump be limited as follows: (both type I

and II Oil)
(1) Oil in cool condition Max 1 min.

(2) Oil in operating temperature Max 30 sec.

When the above limit time is over, turn propeller with
hands or crank by starter to drain oil from oil sump
in gear case until dip stick in oil tank shows FULL.

2-16 3-31-90
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3.10 EMERGENCY STOP TEST

1CIUTIONICAUTION

This test should be performed only when emergency stop
is necessary for inspection. Take care of the

following items.

(i) Perform this test after operation at ground idle

condition for at least 3 minutes.

(ii) Prepare fire extinguisher and connect external

power

(1) Slowly move the CONDITION LEVER to EMERGENCY STOP while watching the

fuel´•flow. Fuel flow should shut off prior to prop starting to

feather. When fuel flow shuts off, depress the STOP BUTTON to purge
the E P A After the E P A is purged continue moving the CONDITION

LEVER to feather the Prop.

1CnurloN1CAUTION

If turbine temperature rises abnormally after

operation of emergency stop, take the following action.

(i) Immediately place RUN-CRANK-STOP switch to "STOP"

position, then allow if to return to "CRANK"

position
(ii) Return condition lever to TAXI.

(iii) Push UNFEATHER button and motorize engine by
depressing start button.

(iv) After engine reaches normal shutdown temperature,
shut electrical system OFF.

(v) Inquire into the cause for abnormal rise of

turbine temperature.

(2) Place the following switches and circuit breaker OFF after engine
stops completely.

FUEL MAIN switch

FUEL TRANSFER switch

FUEL BOOST PUMP circuit breaker

(3) Check the following items.

(a) Propeller stops in feather position.
(b) Turbine temperature does not rise rapidly after engine stops.

3.11 TURNAROUND

If engine restarts are anticipated in 10 to 45 minutes.

3-31-90 2-16-1
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1. Park airplane into wind if possible.

2. Manually turn engine rotating group in direction of normal rotation

occasionally to minimize thermal distortion.

NOTE

One blade width movement turns rotating group about

180 O

3. Continue these procedures until engine restart required.

L´•´•´•´•l~]CAUTION

Do not attempt to start an engine with thermal

distortion. Stagnate acceleration may occur between

the 184; to 2896 rpm range accompanied by a rapid
increase in ITT. Engine rotating group damage may

occur.

4. STORAGE OF ENGINE

In regard to preservation and depreservation of engine, see Maintenance

Manual for engine.

5. SERVICING

5.1 ENGINE OIL CHANGE AND REPLACEMENT OF FILTER ELEMENT

In regard to engine oil change and replacements of oil and fuel filter

elements, see Maintenance Manual for engine.

2-16-2 3-31-90



maintenance
manual

5.2 LUBRICATION

Materials, handling procedur~es, cautions, applicable locations and

servicing procedures and intervals are shown in the following diagrams
and illustrations. Also use the "Maintenan~e Inspection and

Maintenance Requirements" manual in conjuction with lubrication

information data.

(1) Materials

Symbol MIL Spec. Nomenclature

GP MIL-G-238271ASG 7 (SHELL)
Grease 27 (MOBIL)

GP-AIMIL-G-813221ASG 22 (SHELL)
Grease 28 (MOBIL)

GH MIL-G-3545 ASG 5 (SHEU)
ANDOK 260 (ESSO)

LGB MIL-L-6086 Aero Shell Fluid (ASF) 5L (SHELL)
GRADE L Aerocraft Gear Oil EP Light (CALTEX)

Aviation Gear Oil Light (ESSO)
Royal Products ROYCO586V

OGP MIL-L-7870 ASF 3 (SHELL)
Aviation Instrument Oil (MOBIL)
Braycote ~363

OHA MIL-H-5606 ASF 4 (SHELL)
muIvIS 5-43 (ESSO)
Aero Hydraulic Oil HFA (MOBIL)

RX MIL-G-21164 IRoex 65 (MOLYCOTE)
ASG 17 (SHELL)
Grease Special (MOBIL)

OPS VV-L-800 W-L-800 (SHELL)
Petrotect 800 (Pennsylvania)

DC4 MIL-S-8660B IDowcorning 4 compound or Toresilicone

SH 4 compound KS-64 (Shinetsu Chemical)

FGB MIL-L-7808GI Lubrication Oil, Aircraft Turbine

Engine Synthetic Base

TES MIL-L-236991Exxon 2380, 2392 (E~xon) Royco 899 (Royal
Lubri), Brayco 899 (Bray oil)
Shell Aircraft turbine oil 551 (Shell)

(2) Handling procedures
Keep lubricant in a closed container. Be sure that quality of

lubricant in small container, for frequent use, can be easily
identified.

3-31-90 2-17
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(3) Cautions

a. Clean lubricated surface with clean solvent before lubricating.
b. Keep quantity of lubricant applied to a minimum.

c. Wipe off excessive lubricant around press-in type fitting.
d. Mixing of different greases is to be avoided.

If previously used grease is no Longer available, completely
clean and relube unit with another authorized grease.

(4) Symbols used in figures.

d
With hand With oil can With grease gun

NOT E

Should the time intervals not be defined

clearly at the lubrication points, refer to

the applicable MAINTENANCE INSPECTION AM)
MAINTENANCE REQUIREMENTS Manual.

LUBRICATION CHART

FIGURE ITEM

2-10 Passenger entrance door

2-11 Emergency exit door

2-12 Nose landing gear door

2-13 Nose landing gear, steering and door mechanism

2-14 ~iain landing gear
2-15 Landing gear retracting mechanism

2-16 MLG door mechanism

2-17 MLG door emergency release mechanism

2-18 Control column

2-19 Cable seal

2-20 Rudder pedal
2-21 Elevator aft quadrant

2-22 Rudder trim tab actuator and hinge
2-23 Elevator trim tab actuator and hinge
2-24 Flap stop assembly
2-25 Flap main gear box

2-26 Flap inboard auxiliary actuator

2-27 Flap main actuator

2-28 Flap outboard auxiliary actuator

2-29 Outboard flap guide link fitting

2-30 Outboard flap guide link mechanism

2-31 Trim aileron push rod

2-32 Spoiler feel spring
2-33 Center pedestal assembly

2-34 Engine accessories

2-35 Engine control mechanism

2-35A Engine control torque tube/pulley
2-36 Propeller
2-37 Air conditioning and refrigeration unit

2-38 Flight chair
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sta a a a is 1

J~´• GP

2 \1000H

GP~YI
100011

5
t 1000H

GP

1000H

cP

3 ~Y´•GP

GP ~YI 1000H
1000H

6~U,
46 GP

GP 1000H I

1000H´•
\/5

GP

1000H

+GP
1000H

GP

1000H

1000H

i. Rod end (Ib places) 4. ~Door hinge (2 places)

a 2. Gear (1 place) 5. Bracket (9 places)

3. Rod´•joint (9 places) 6. Press~re rod (1 place)

Pig. 2-10 Passenger entrance door
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4 8

(IPY 9~0iP IOOOH

1

1000H 6
~G OOP

100011

i. Yoke (2 places)

2. Latch pin (1 place) j
3. Lock pin (Iplace)

4. Joint (2 places) P i i II ii
5. Bolt (2 places

100011

Fig 2-1~ Emergency exit door

i. Hinge (6 places)

OCIP
100H

ii)
Fig i-12 Nose landing gear door
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i
1

´•Yt- oP At disasserribly
1000H I

I

c
~C ap

800H ._;t~X V~C=I

g
OP-‘ c~p

’0.0 H ~ooH
9 ~I MK---Zm7 ~y/V r~p ´•oP

8 OH n ri-?---l-~r´•-\ I 300H

300H
OP 4

looH rC

15 a C)P
100H

Or

OaA
At disassembly

4

After op
100H

every yc:
fli~ht or 5 C. Nose landing gear

~C 4. Drag strut assembly (L. H.
100H IOOH

oP and R. H., 6 places)
100H

S. Drag strut cam (L. W.

and R. i-i., 2 places)

6. noler (1 place)
OHA

,After 7´• Trunnion lower bearing

every (1 place)
flight s. Shimmy djmper attaching

point (2 places)
12

9. Trunnion suppolt-fiteing
13

Op (L1H. find n.H., 2llaces)100H

100H 3dOH
~O. ´•Oleo_piston (Ip);~cc)oP oH

II; Upper torc´•1L’e link (2 places;
A. Nose landing gear door mechanism

12. Upper and lo~er torrluc
1. Spring cartridge (sliding surface, 2 places).

link joinC (1 place)

B. Steering mechanism 13.-: Lower torque linlt (2 I,lnces)

2. Crank/shaft (1 place) 1: Iq. Wheel be;iring

3. Cam rol-ler (1: place) ’15.‘ Shimmy damper piston outer surface(2 I,lrLc:es)

16. Inner spring (2 places) 17; T’cndu!i~n!(l´•

Fig.2-13 Noselanding gear,’st’eering anddoor mechanism
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nr a a ai a I

15

91C’
oP

OHA IOOH

After

every night C)b~
~G 800H 5

11
3 00 H

13 R OP 300H

OP r)
100H

9

CfP ..i/l I CtP

loo H I 100H

OP
300H 7 4

10

It-’

‘lkI I
oH

300H

7 8

yC IC
a \RXOP

1 2 100H 100H

100H

OPS

G month

i. Wheel bearing (4 places) 8. Drag strut (2 places)

2. Leg end (4 places) 9. Drag strut joint (4 places)

3. Position rod (lower, 6 places) 10. Oleo lower support fitting (2 places)

4. Position rod (upper, 4 places) 11. Oleo piston (clean with oil, 2 places)

5. Leg pin’(4 places) 12. Oleo attaching pin (4 places)

6. Leg support fitting and pin (4 places) 13, Door mechanism rod (4 places)

7. Drag strut joint (4 places) 14. Wheel axle (cap inside, 2 places)

15. Pendulum (1 place)

Fig 2-14 Main landing gear
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;3 1?

I;, d1.Torque tube spline (18 places)

;t´•
See NOTE

GP;D LGB
(D 1?

3. Sprocket (2 places) 13
4. Idler sprocket (1 place) RX d
5. Chain (1 plaCe) d

LGB
6. Emergency gear extension gear box (inside, 1 place) LGB

See NOTE
7. Emergency gear extension gear box (1 place) See NOTE

8. Screw shaft (1 place) ’i
9. Stop nut(l place)

10. Bearing bar (3 places)
i.

11. Gear box and drag strut support (2 places)
12. Balljoint (2 places)

14. Stop mechanism bearing box (2 places) GP
13. Main gear box (1 place)

GP
115. Actuator assembly (1 place)

GP

iy(e

U2´• GP

CP GP
19

GP
GP GP GP GP

100 H
~JI 3GH

a
3

P)P)

a

ax ir+

15 100 H
9) (9

d 1

LGB
4 GP P)

See NOTE At disassembly

RX16
300 H

300 H rQ
GP GP

r)18 LGB

/C See NOTE (P/e GP
16. Nose landing gear jack screw (1 place)

100 H

ii
OGP

1 17. Pin (2 places)

GP 18. Rod end-(l place)

GP 19. Bracket-actuator attaching (2 places)
GP I_GB

1000 H See NOTE NOTE

Replace lubricating oil at 1.000 hour or

3 year intervals whichever comes first.

w Fig. 2-15 Landing gear retracting mechanism
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TEMPORARY REVISION NO.P-~
This Temporary Revision No. 2-1 is applicable to the following Maintenance

Manuals

MODEL NO. REPORT NO. PAGE

MU-2B-35/-36A MR-0218 2-24

MU-2B-60 MR-0336 2-24

Insert facing the page indicated above forthe applicable Maintenance

Manual.

Retain this Temporary Revision until such time as a permanent revision on

this subject is issued.

REASON To add lubrication of safety pin rod.

CHANGE Pig 2-16 (112) as follows.

TEMPORARY REVISION NO: 2-1
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2 g,, m
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thread)
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a ax rC At dls8ssembly FAtdlsassembly GP

i ehread) looH

Al d~assembly
(\hread)
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4 ’iP/e /i~k´•

G,
.p loo H Al dlsessembly

100

OOPdAtdbassembly 18

2

/e GP
1DO H 10OHGP
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33GP

m
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,II
~o/ 1 111- H 3

Ja rC
3 IUL cP .GP

o
d ~imHO, GP ~M)OH 1WH 3

5
r:

Atdlsassembly U) P, (PrC
00 1. Pulley (clutch) needle bearing (2 places) I
3 2. Rod (4 places) a

C~ 3a. Rod (sliding surface, 1 place)
A: O P)

3. Rod’(2 places)

4. Rod (2 places)
m~ 5. Roller bearing (actuator hook, 1 place) ~2

C)
D

6. Actuator (2places)looHI
GP

O 7. Rod~(LH and RH connecting, 2 places)
i j

rir d
(P

;o 0

z~ 8. Rod (2 places) 0

A 9. Shaft (2 places) GP
OGP IOOH

OP
At dlaaasembly OGP

10. Roller(actuator hook, 1 place) \OOH 1M)H

m 11. Bolt (link joint, 2 places) i312. Link (1 place)
O u,

13. Bearing (actuator hook, 2 places)
O

~D Z 14. Link(l place)oP,
-L 15. Link (1 place)(oZ

O 16. Bearing (shaft, 2 places)
8 ~S 17. Bearing (shaft, 2 places)
hlh)-~



P i. Pulley (clutch) needle bearing (2 places) 11. Bolt (Hnk lolnt, 2 places)

2 k´•´• 3. Rod (2 places) 13. Bearing (actuator book, 2 places)
2. Rod (9 places) 12. Lick (1 place)

IC 14. Link (1 place)
oP

At disassembly 4. Rod (2 places)

LODH 5.. Rd~er bearing Iactuator hook, i placej 15. Link (1 place)

6. Actlator (2 places) IB. Bearlag (ahaft, 2 places)

j’I.:Rod (L. H. and R. H. connecnng, 2 places) 17. Bearing (ahalt, Zpl~cee)

8. Rod (2 places)
0. Shaft (2 places) RX

10. Roller (actuator hook, 1 place) At dlsassembly t

8

7

(thrsad)

~C
(tP

RX ´•I I t3\ RX OP ALdlaaaeembly
IOOH

At dlsassembly

(thread) 4
At dlsassembly

15 TC
(tbread) 6 /´•C

Atdlaaesembly
OP

OP LOOH

IOOHOP
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;q /C
GP
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At disassembly 2
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100 K tOOH

aP ~Rr3 n ./uv/ P~ P)
IOOH /eac

i OBP OP ~a
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OP r

dCD6 tOOH

OGP

Atdleaeaembly\~ ;=I

P)

,J

/e12
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OSee Page 2-22A.
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6
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Fig. 2-16 MLG doormechanism (1/2)
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i 81t
Rx

fd

C)

5 7
4 6 9

1.´• Key 4. Key 7. Shield
2. End fittiag 5.s,,, s. Jack screw 3-9;
3. Nut ~6. Adaptor: 9.- Nut-jack screw (Re4 3.

3-

3:
3- c+:~Lubricating procedures
1~.´•a0;:
"3

i. Er;tend´•jack screw ~i fully with end fitting O’.
8)´•

2. Remove screw O. 3’

3. Slide shieldOto the direction of the arrow upto´•the.end..

4. Lubricate jack screw

5. Reassemble in reverse sequence of disassemljly.

DETAIL Ig

Fig 2-16 MLG door mechanism (2/2)
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0OP

j II IOOH

i Jt
I.ax iO’OP

O i 10011 L OP

OBP
sembly

bP 10011
10011

13
Atdisassemb?v

"r
d,P a OOPu: OOP i

At disassembly
1008

At dlsassembly i 1
B i OOP DP

IOOH Atdtsassemb\y 100HOOP
OP

10011 Is
I

tdisased, d""’
100H d embly

OoP

IOOHOOP

OP

OOP1. II/ ~Y 100H

lOOHa’

d At disa- 1;iooH
ju

OOP i ssemMy GP

LOOOH 5

,~P J~ JC 11 or,B
IOOH

IOOH
20CHOP

1000H g

OOP

OOP 8 At disassembl~
´•OOP
IOOHQ

i B OOPi i
OOP

IOOOH
0’

OOP IOOH

7 Atdisassembly100HId
,P

10011

OOP A
IOOOH

i. Cable terminal (15 places) 2. Fully nnoi; n~lnching point

3. Roller attaching point (6 places) (clutch, e plaues)

4. Door hook attaching shalt (4 places) 5. Lever attaching shaft

6. Hook and rod attaching point (4 places)

(pin, 4 places)
7. Emergency gear extension lever 8. Linl-. ottAching shnft ii place)

(2 places)
9. Spring pin attaching point 10. Crani: attaching jhaTt

(2 places) (3 plnces)

11, spring ~6 places) i?. IRnec -r.::e (1 places!

13. Bolt (I plncc) 1´•1. rc´•;~r,ue eubc, 1 (,lnce)

Fig 2-17 .MLG door emergency release mechanism
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c,rs;rA ii a a a a

~P L~ Irn C

tOOH

b ~6.
800H

O~P
100H

i. Chain (1 place)

2. Sprocket (4 places) i. Cable seal (18 placesj

Fig 2-18 Control column
Fig 2-19 Cable seal

i. Spring end
i. Shaft(4 places)

fitting (6 places)
2. Spring (1 place´•)

d
re

Fig 2-21 Elevator aft quadrant
900H

Fig 2-20 Rudderpedal
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GP

1500 H
GP 1. Chain (1 place)

j 1
\Yt~RX

3. Rod (sliding surface, 1 place)
1500 H 2. Actuator(l place)

4. Bush place)

i ?00 H

OGP

100 H

Fig 2-22 Rudder trim tab actuator and hinge

i 2. Actuator (2 places)
Chain (1 place)

GP 3. Rod (sliding su~face, 2 places)
1500 H RX 4. Bush (2 places)

i RX
100 H

100 H 5. Hinge (8 places)

OGP

100 H
GP

1500 H

Fig 2-23 Elevator trim tab actuator and hinge
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2 6

5 300 H ,100 H
GP GP

RX 1. Serration shaft (2 places)
GP 100 H ´•Ss 2. Beailng (2 p\aces)

300 H 3. Screw shaft (1 place)
4. Guide (1 place)

GP
5. Nut(l place)

At disassembly7 7. Pin (1 placej
6. Cam (Iplace)

´•j: GP

GP 100 H

At disassembly RX

100 H

Fig 2-24 Flap stop assembly

1. Serration shaft (2 places)
2. Gear box (1 place)

NOTE

Replace lubricating oil at 1,000 hour or

GP 8 FGB
3 year intervals whichever comes frst.

See NOTE
At disassembly

Fig 2-25 Flap main gear box

1 RX

50 H
1.Jack nut (2 places)
2. Jack screw (2 places)
3. Pin (4 places)

O 4. Bolt (4 places)
5. Serration shaft (4 placesj
6. Gear box (2 places)

i 4
dr 7. Bolt and pin (4 places)

GP
3

50 H

GP
100 H -Gp NOTE1500 H

6 1500 H Replace lubricating oil at 1,000 hour or

GP 3 year intervals whichever comes first.
See NOTE 1500 H

Pig 2-26 Flap inboard auxiliary actuator
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16 YI.i GP RX 01 1´• Jack screw (2 places)

FGB 100 H 50 H 2. Jack support (2 places)
3. Pin and nut (16 places)

See NOTE
4. Jack nut (2 places)
5. Gear box (2 places)
6, Pin (8 places)
7. Serration shaft (4 places)

8 i 8. Roller support (12 places)

GP RX

4 GP3 100 H 100 H

GP /e
100 H

NOTE

1500 H RX Replace lubricating.bil at 1,000 hour or

50 H 3 year interJals whichever comes first.

Fig 2-27 Flap main actuator

OGP 4
100 H rC

GP o

1500 H
FGB GP

See NOTE 1500 H

1500 H
2

2, Pin (4 places)
GP Bolt (2 places)

GP
4, Bolt (4 places)
3, Jack screw (2 places)

RX 5. Serration shaft (2 places)

1500 H
100 H

6, Gear box (2 placesj
7. Bolt ~2 places)

GP 8. Bolt ~2 places)
1500 H NOTE

Replace lubricating oil at 1,000 hour or

3 year intervals whichever comes first.

Fig 2-28 Flap outboard auxiliary actuator
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o~
1a0H

O P911 8

i. Roller (4 places)
rC i. Bearing (2 places 2. Rod end (4 places)

OP 100H 3. Bolt (2 places)

Outboard flap guide link fitting Outboa~d flap guide link mechanism

Fig 2-29 Fig 2-30

1.

tOaa

i. Rod end (4 places) ´•dt-,,
Fig 2-31 Trim aileron push rod i

At. disassc!ll~i,ly

i. Cylinder inner and outer surface (1 placet

2. Piston (1 place)

Fig 2-32 Spoiler feel spring
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116~ ~o d a P

dO~P- dd~´•
aOOH BOOH

b BOOH

O~P

i ~o´•osi

OP

i. Trim control gear box (2 places)

2 Rod end (18 places)

OCIP ~1 11,111 ~1 II 3. Shaft (3 places)
800H

d 300H

Fig 2-33 Center pedestal assembly

SPLINE IEEfH

;j ax
100H

A b
O

WLAR

i. Starter-generator

1~
2. Tachometer-generator

spline i2"places)

4

spline (2 places)
3’~)(t

’3. Fuel pump assembly

(internal spline)(2 places)
*4. Drive coupling (external

I spline)(2 places)
*5. Oilpump assembly

(internal, spline)(2 places)

gB~ *See AiResearchS/B TPE 331-72-027.
At disasse~mbly

Fig 2_34 Engine- accessories
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~-ci5 iai;a ;2 It;i t a a g ~i a

BBi a a I;i a O

C

I

a
300H and At disassembly

~,P 3()´• 1

800H and At disassembly

ib::
las required)

2. Cam sliding surface

las required)

A

Fig 2-35 Engine control mechanism
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16~2
1 J~ Dc

Dc~t´• ’9 300H

300H

~T( ’i 1 ’JY´•´•e
2 \u 30OH

Dc´•O~
300H

i. Pulley (7 places)

2. Control ’Cable ´•(4 places)

Pi´•g.2-35A Engine control torque tube/pulley (1/2)
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m a a a a I

16~2

Jll´• Do

300H

Slt´• DC

300I~

A-A

Fig. 2-356 Engine control torque tube/pulley (2/2)
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1 ~O\ ,il

100H

i. Propeller hub (6 places)
2. Link connections (6 places)

LOOH

Aircraft S/N 652SA

100H
i. Propeller hub (8 places)
2. Link connections (8 places)

100EI

Aircraft S/N 661SA, 697SA and subsequent

The following greases are considered acceptable for use in Hartzell

propellers.

When lubricating the propeller, refer to SERVICE ADVISORY Na.l7B by I
Hartzell.

Approved Greases

ASG~ (SHELL)
ASG 7 (SHELL)
5114EP (EXXON)
ASG 22 (SHELL)
Royco 22C (ROYAL LUBRI)
ASG 5 (SHELL)

(CAUTloNJCAUTION

ASG 5 IS PROHIBITED FOR USE BELOW -409.

Fig. 2-36 Propeller

5-2-94 2-35
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ij I/i

i?
,t.

,n

Fig 2-37 Air conditioning and refrigeration unit

i´•´•
At disassembly

i. Shaft las required)

Fig 2-38 Flight chair
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6. REPAIRS

In regard to repair of general structural parts, see Civil Aeronautics Manual 18, Maintenance, Repair,

and Alternation of Airframes, Power Plants, Propeller, and Appliances.

This paragraph provides only the repair instructions for specific structures.

6.1 SEALING

Seals consist of integral tank leakage protection seals, pressure tight seals, water tight seals, and self

contouring seals.

6.1.1 SEALANT MATERIALS

(Sealant) (Manufacturer) (Application)

Pro-Seal 890 A-2 Coast Pro-Seal A Teledyne Co.
P’ecoat for integral tank and

brush sealing

Faying Surface Sealant for

Pro-Seal 890 8-2 Coast Pro-Seal A Teledyne Co. integral tank, Fillet Sealant.

Void Filler Sealant.

Pro-Seal 890 8-112 Coast Pro-Seal A Teledyne Co.
Same as 8-2 quick hardening
type

454-4-1 Top coating inside of the bottom
Finch Paint Chemical Co.

Fungus Resistant Paint of tank

PR1221
Products Research Corp. or

Yokohama Rubber Co. Pressure-tight Sealant

Products Research Corp. or Pressure-tight and
PR1222 or PR14258

Yokohama Rubber Co. water-tight sealant

PR340 or PR341 or PS895
Yokohama Rubber Co. self contouring sealant

Products Research Corp. or Water-tight and

Petrolatum

(VV-P-236)
Self Contouring Sealant

Tape (JAN-P-127 Type II
Pressure-tight sealingClass C)

12-27-99 2-37
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/Cle.ning
Naphtha Cleaning Acrylic Plastics for

(TT-N-95 Type ii) pressure tight sealing

Methylethylketone
Cleaning(TT-M-261)

Toluene

(TT-T-548) Removing sealant

Leak Detector Turco Products Co. Detecting leakage

Cheese Cloth or Gauze Commercial Wiping for cleaning

Alodine solution

Alodine 1200 20-259
Am. Chem. Product Corp. Treatment for metal surface

Nitric acid 2cc

Distilled water 1 I

Benzine Commercial Cleaning

Test tape Scotch No.?50 Minnesota Mining Mfg Co. Test for adhesion of topcoating

I
6.1.2 CLEANING(1) Protect the area around repair from foreign material, contamination and scratches using thick

paper or cloth.

(2) Using a plastic scraper (preferably Nylon), remove sealant for approximately 1 inch width around

the area of repair.

Care should be taken not to remove sound sealant in the outer area.

(3) Cleaning of surfaces: After removing old sealant from area of repair, wipe the area carefully with

clean Cheese cloth or gauze saturated with Methylethylketone or Naphtha.

Immediately wipe the area with clean dry cheese cloth or gauze and allow the area to dry.

For cleaning acrylic glass, use Naphtha (TT-N-95 Type ii).

NOTE.

(i) After cleaning, do not touch the area with bare hands.

Use polyethylene gloves preferably.

(ii) Do not use a metal scraper, because it may scratch the aluminum clad surface.

2-38 12-27-99
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6.1.3 PREPARATION OF SEALANTS

(1) Using a scale or balance, accurately weigh base compound and accelerator and mix them in the

following ratio.

(Mixing Ratio by weight)

PR1221

PR1222

PR1425 B

PR341 Base compound /Accelerator 100 /10

Pro-Seal 890 A-2,
8-2, 8-1/2

PS895 I

(2) Mix for 5--6 minutes or 7--10 minutes (PR1425) without including air, using clean spatula and

container. If mixing is not complete, brown streaks will remain.

(3) Application time limit and tack free time [at 23"C (73.5"F), 50% RH]

Sealants Application Time Limit (Hour) Tack Free Time (Hour)

PR1221 2 10

PR1222 2 10

PR1425 B-2 2 1 24

PR1425 8-1/2 0.5 8

PR340, PR341 2 10

Pro-Seal 890 A-2 2 40

Pro-Seal 890 8-2 2 40

Pro-Seal 890 8-1/2 0.5 16

PS895 8-2 2 1 24 IPS895 8-1/2 0.5 10

NOTE

Application time limit and tack free time of sealants are reduced with the increase

of temperature and humidity.

12-27-99 2-39
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(4) Curing: Standard time for curing is shown below. As it is affected by temperature and humidity, hot

curing with infrared lamp is preferable.

Standard time for curing at 23"C (73.5’ Fl 50% RH 14 days (36Hrs)

.48 hours (PR1425)

Hot hardening: One hour at room temperature, and 5 hours at 50- 55"C.(122--131.5" Fl

(5) Storage: Sealants (unmixed) packed in a closed container, if stored below 27"C(80.6"F), will be

effective for 6 months.

PR1425 (unmixed) in original unopened container, if stored at temperatures between 40

80" F (4.5- 27"C) will be effective at least 9 months.

Mixed sealants may be stored for 72 hours at -18--20"C (-1--4’ Fl.

6.1.4 APPLICATION OF SEALANTS

1 Sealing methods include faying surface sealing, fillet sealing, brush sealing and void filling. The typical

examples of applications are shown in Fig 2-39 below.

Tank inside Tank inside I Fillet sealing

Brush seaiing

"""Ou"ide UFayin~surfaceleaiing
Fig 2 39

6.1.5 FAYING SURFACE SEALING

(1) Fill the cartridge with sealant without including air. Using sealant gun with 57--100psi (4-

7kglcmt) pressure and 0,2in.DIA (5mmp~) nozzle, apply sealant continuously to one side of the

fastening holes laying beads.

Sealant 0.2 in. wide

Fastening holes on a straight line Fastening holes situated at random

Fig 2 40

2-40 12-27-99
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(2) Have the faying surfaces fastened with rivets and screws within time limit of´•sealants, and remove

I) any excessive sealants with clean cloth saturated with toluene (or Naphtha TT-H-95 Type II for

acrylic glass).

(3) Sealants filled in fastening holes may be removed within the time limits as needed.

6.1.6 FILLET SEALING

(1) Apply sealant with spatula or gun avoiding inclusion of air, and form with spatula.

a
2-41
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(2) Apply sealant overlapping sound sealant in surrounding area by approximately 112 in. (13mm).

6.1.7 BRUSH SEALING

Apply two coats on rivet, bolt, nut and fillet seals with a brush free from loose bristles.

(1) Apply brushcoats after fillet sealant cures tack free.

(2) Apply uniform thickness without including air, overlapping brush sealant on the surrounding area

by approximately 1/2 in. (13mm).

(3) Apply the second brush coat after the first coat cures tack free.

6.1.8 TOP COATING

(1) Inspection

(a) Visually inspect inner surfaces of the wing integral tanks for evidence of discoloration, blistering

or folds of topcoating materials. (When there exists no such irregularity, no further action is

required.)

(b) If such an evidence is found to indicate faulty adhesion, determine the defected area by pressing

a topcoat with fingers or a plastic scraper to locate the spot where the topcoat peels off tank bottom.

(2) Clean up

(a) Defuel the tanks and wipe off residual fuel on the tank bottom with cheesecloth or gauze.

(b) Clean the area of faulty adhesion and adjacent area with benzine immersed clean cheesecloth or

gauze to remove any surface contamination together with any minor amounts of paint material

remaining.

Following this cleaning, the area should again be thoroughly cleaned using clean cheesecloth or

gauze and allow the area dry.

(3) Removal of defective topcoat

(a) Remove defective topcoat, using plastic or nonmetallic scrapers or test tape with the exception of

sealant applied area where scrapers should not be used, but finger tip, brush or test tape should be

used taking extreme care not to damage sealant.

(b) Apply a strip of one-inch wide test tape perpendicular to boundary between bared metal area and

adjacent topcoat. Press the tape down firmly by hand.

(c) The tape shall be removed in one abrupt motion perpendicular to the faying surface, by grasping

the tape by one end (the bared area side).

Whenever adhesion failures are observed, continue tape testing all edges of the coating

perpendicular to the coating edge, pulling away from the bared area, until steady adhesion of the

coating be ascertained.
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(4) Prepardti’bn of primer 454-4-1

~iix the following parts by volume, agitating the base material

trhile´• slowly adding accelerator: three parts of base material

454;-i;l;one part or accelerator. Allow material td stand for

3b minutes,then rea~gitate thorodghly. Allow material to catallze
for one hour prior to application. Maximum pot lifB of material

is 8~hours under normal temperatu~e conditions. After maximum

pot life, discard any unused catalyzed material.

(5) Recoating

NOTE

Sealant applied area does hot required recoat;ing
of primer 454-4-1.

(a) Clean bared area and adjacent topcoated area one-inch wide from ~dge with

clean cloth’moistened with methlvlethyiketone (MEK). Exercise care in

cleaning DV1180/PR1005L applied area to keep MEIiout of the area.

DV1180 is subject to attacks of MEK solution.

(b) The cleaned area should be lightly scotch brited in conjunction with water.

Wipe the repair area with’clean cheesecloth or gauze and plain tap water.

Change the cloths and wash water frequently.

(c) Make sure that the affected areas are free of a water resistant nature.

Repeat the above steps (a) and (b) until water resistance’is eliminated.

id) Lay clean cotton cloths dampened with Alodine No. 1200 solution over

the hared metal area.

Care must be exercised not to allow Alodine solution in contact with the

surrounding’iritact coating or sealant.

(e) Allow Alodine solut;r~ to remain contacted with the metal surface for

approximately 5 minutes.

(f) Lay clean cheesecloth or gauze dampened with plain tap water over the

affected area. Never use scrubbingmotion.
Change the cloths and water aS frequently as required to remove all residue.

(g) Lay and press down by hand clean, dry, lint-free cotton cloths over the

repair area.to dry it up.

(h) Let tank dry for 3 hours with air circulation after cleaning.
Use ~special care while drying to prevent the.repair area from penetration
of dust and other contaminants.
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(i) Apply one uniform wet coat of primer 454-4-1 using good quality natural

bristle brushes.

NOT IE

(i) Dry film thickness should be approximately
0.016 to 0.04 in. (0.41 to 1.02 mm). Do

not apply excessive amounts.

(ii) Ensure a minimum of 0.5 in. (13 mm) overlap
of new primer over existing topcoating.
Do not apply the primer beyond the scotch brited

area. Immediately wipe off excessive primer
with clean cloth dampened with MEK.

U) Allow to dry at least 24 hours under normal temperature conditions

before placing the tank in service.

The coating can be force dried for 1-1/2 hours at 500C (1220F),
if hot air source is available.

c AU T 101J

Observe all warnings,
cautions and notes on

material containers.
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6.2 INTEGRAL TANK SEALING

6, 2, 1 TYPES OF LEAKS

Stain: Stain caused-by fuel seeping out of tank,

Action: Stains which do not affect flight safety; need not be

repaired immediately, but their development
0, 24h´•0. 51 in,

should be checked periodically.
DIA

(6 to 13 mm)

Seep: Advanced sta‘te’ of stain, a leak which reappears In a short period of

time after being wiped clean.

Action: Same as that for stains.

´•DIA
i, 5 in, (38 mm)

Heavy Seep: A fuel leak which reappears immediately after it is wiped
clean with cloth,

Action: Same as that for stains, When a leak occurs in

3.5´•c~4 in,
a sealed portion on-the area other than outer

DIA
surface of wing, repair immediately.

(89 to 102 mm)

Running Leak: ´•Fuel flaws continuously out of tank and drips off wing.

Action: Repair immediately

4c5 in. DIA

~y (102 to 127 rmnll

I Fuel will usually begin to drip here..
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Cf. 2. 2 LOCATING LBAKTNi; AREA (See Fig2-41)

Ejven though a leakage is found on the outer surface of tank, the dCfective area

in the interior of tank.can not always be located immediately. The source of

leakage should be located in accordance with the following procedures before

attempting repair.

(1) Brush leak detector on the leaking area on ti~e outer surface of tank.

Do not ~pply to the inner surface of tank.

(2) Blow compressed air (max. 90 psi) that has been filtered by air cleaner to

the edges of fillet, and brush seals in the tank interior corresponding to

the leaking outer area as illustrated in P’ig 2-41´•

(3) Continue applying air until leak detector on the outer surface forms

bubbles.

NOTIE

Sealant may be peeled off by the compressed air.

Loosened sealant must be repaired whether or ´•Iiot

there ´•is leakage.

Leaking area

Apply leak detector

Air hose

Sealant

Nozzle

leak detector

L,eLlking area

Compressed air

90 psi
(6. 31~glcm2) air

Fig 2 41 Locating leaking area
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6.2.3 SEALING

6.2.3.1 GENERAL STRUCTURE (See Pig 2-42)

Perform faytingsurface sealing, fillet sealing, brush sealing and top coating in accordance with Para.

6.1. r\ r Faying surface sealing
Brush sealing

Fillet sealing
Brush sealing

(Precoat)

BOTTOM SEALING
FayinZ, surface sealing

UPPER PANEL I Brush sealing

Fig 2 42 integral tank sealing

6.2.3.2 BOLTS, SCREWS, RIVETS SEALS

(1) Apply brush sealant Pro-Seal 890 A-2 in accordance with instructions given in Para. 6.1.7.

Brush sealing

’i
1/ 2 in. Min. (13 mm) 1/ 2 in. Min. (13 mm)

Sealant thickness 1/32 1/16 in (0.8-1.6mm)

(2) When replacing bolts, screws, or rivets, fill the holes with Pro-Seal 890 8-2 or B-t/2 using gun or

spatula and install clean bolts, screws or rivets in the holes after Pro-Seal 890 A-2 has been applied

to their shanks and´•beneath the heads with brush.

NOTE

Do not apply sealant to shanks, heads and holes for bolts and screws that are

installed with "O"ring washer or self sealing nut.
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6.2.3.3 VOID FILLING (See Fig 2-43)

All voids and holes in the tank that may cause leakage are sealed with Pro-Seal 890 8-2 or 8-1/2.

(1) Apply Pro-Seal 890 8-2 or 8-1/2 in a slightly excessive quantity with spatula or gun.

(2) Apply sealant to voids in the corners, in sufficient quantity to extrude when brackets are installed.

r’*

I´•!

A

A -A

Fig 2 43

6.2.4 LEAKAGE TEST

Ensure that curing of repair sealants is complete, seal all doors and holes except compressed air inlet,

and adjust internal pressure to 2.7 psi (0.19kglcm2) gage pressure using clean air that has been filtered

by air cleaner. Apply leak detector to the outer surface of the tank and inspect visually for 15 minutes.

NOTE

(i) Never allow internal pressure to exceed 3 psi (0.21kg/cm2).

(ii) Do not remove any seal before internal pressure falls to zero.

6.3 PRESSURE-TIGHT SEALING

6.3.1 SEALING OF GENERAL STRUCTURE (See Fig. 2-44)

Perform faying surface sealing and fillet sealing with

PR1222, PR14258 or PR1221 in accordance with Para.G.1.

Fig 2 44
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6.3.2 SEALING OFHOLES AND SLOTS (See Fig 2-45)

Apply sealant directly to holes with widths less than 118 in.(3mm).

Attach pressure sensitive tape (JAN-P-127, Type II, Class C) over the holes with width 1/8- 2/4 in.(3

-6mm) and apply sealant.

For holes with a width of more than 1/4 in.(gmm), fill with a rivet, balsa wood plug or cap so as to

reduce the opening below the 118 in.(3mm) max. and then seal with a layer of sealing compound,

extending a min, of 5/16 in.(8mm) from the edge of the hole.

W Sealing compound

Tape

H

Hole with 1/8 in.
5/16 in. 1/8 114 in. (3- 6 mm)

(3mm) in Dia. max.
(8mm) min.

\N=l /8 ’1116 in. (3
+1.5 mm) Hole with 118 1!4 in.

-9 -O

(3--6 mm) in Dia.

H=1116+1/16 in. (1.5+1´•5 mm)
-O -6 Fig 2 45

6.3.3 CABIN DOOR AND EMERGENCY DOOR (See Fig 2-46)
Perform faying surface sealing and fillet sealing with PR1222, PR1425B or PR1221 in accordance with

Para.G.1.

Door

Fuselage

Fuselage 3 Door

Emergency door Cabin door

Fig 2 46

6.3.4 BOLT, SCREW AND RIVET SEALING

This type of sealing is performed where faying surface sealing is not practical.

Bolts, screws and rivets are sealed in accordance with the following procedures after all other sealing
has been compleied.

(1) Fill the hole with PR1222 or PR1425B using gun or spatula,´• and put a clean bolt, screw or rivet in

the hole after applying sealant’ to its shank and beneath the head with brush. Apply sealant’ to both

sides of wastier befole instailing.

Use a mixture of two parts of PR1222 or PR1425B with one part toluene.
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(2) Apply brush sealant" in accordance with Para.4.1.7.

I Wle a mixtuie .i tw, psrfE of PR1222 or PRla258 wiih one ppri toluene

6.3.5 WINDSHIELDS AND WINDOWS (See Pig 2-47)

(1) Do not use any solvent other than Naphtha (TT-N-95, Type II) for cleaning.

(2) Do not use any sealant other than PR1222 or PR1425B for pressure-tight and self contouring

sealing.

(3) Apply a thin coat of petrolatum to retainer before installing.

(4) Apply sealant PR1222 or PR14258 to counter sink portion of screw head before installing.

1 (5) Use PR341 or PSB95 or PR340 for filletsealing on the outer suriace of airplane.

Have the foot of fillet aligned with the existing sound seal.

1.Water-tight seal

2. Self contouring seal

O 3. Pressure-tight seal

Windshields attaching screw2~\-´•
1

2

Fig 2 47

NOTE

When part of pressure-tight seal is peeled off, noise increases. Locate and reseal

the area.

6.4 WATER-TIGHT SEALING (See Pig 2-48)

Water-tight sealing is performed for protection of fuselage mating ends and quick fastener receptacles

from water.

(1) Attach masking tape of approx. 3/4 in.(l8mm) width on both sides of gap so that exposed surface

with 1132- 3/32 in.(0.8-- 2.4 mm) width remains.

(2) Apply sealant, using sealant gun or wooden spatula. When a gun is used, place the nozzle of

sealant gun on the gap. Tilt the gun about 45" to the direction towards which the gun is running and

fill excess compound into the gap.

Squeeze the compound into the gap with a wooden spatula. Smooth the surface of applied

compound and remove excess compound.

(3) When sealing has been completed, slowly remove masking tape on both sides, smooth out the

edges with fingers immediately after removal of masking tape.

1 (4) Apply PR341 or PS895 or PR340 to outer suriace of airplane, and PR1222 or PR14258 to inner

surface.
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Sealing compound Sealing compound

Fig 2 48

6.5 SELF CONTOURING SEALING

This type of sealing is performed around the lid of access door to protect the area from water.

(1) Apply PR341 or PS895 in ample quantity to airirame with gvn or bpatula. I
(2) Apply petrolatum around lid of access door and to screws.

(3) Leave the assembly until sealant has completely cured.

(4) When a component, on which sealant has hardened, is disassembled, cut off protruding sealant with

a sharp knife and wipe off the applied petrolatum with a naphtha moistened clean cloth.

(5) Wipe off excess sealing compound with a methylethylketone or toluene moistened cloth before curing

(within approx. 4 hours after mixing).

6.6 REPAIR OF FIBER-GLASS REINFORCED POLYESTER-RESIN SKIN

The fuselage nose cone, tail cone, vertical stabilizer dorsal fin, rudder upper edge, and vertical

horizontal stabilizer tips and forward bulge of leading gear well are made of polyester-resin reinforced

with glass cloth.

6.6.1 CRACK REPAIR

(1) When the depth of crack is less than 0.008 in.(0.2mm).

(a) Smooth out cracked portion with sand paper (#300).

(b) Apply resin sealing.

Pour 1-2 parts of methylethylperoxide liquid into 100 parts of resin, approved in accordance with

MIL-R-7575 such as: Polylite 8010! Laminac 4128, or Vibrin 152, and 6% Naphtensan Cobalt liquid,

at 0.05%--0.2% weight ratio, agitate the mixture and apply with brush.

(c) Allow the patch to cold-cure for a minimum of 24 hours at room temperature, or for a minimum of 1

--2 hours under a temperature of 210" F(98.8"C), using an infrared lamp.
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WARNING

Do not mix methylethylperoxide liquid and 6% Naphtensan Cobalt liquid alone.

NOTE

Total amount mixed at one time should be less than 3.5 oz.(100g). Agitation should

be completed within 30 min.

(2) When the depth is more than 0.008in., leave repair to special shop.

6.6.2 PEELING REPAIR

(1) Polish the surface with #100--#300 sandpaper.

(2) Clean the surface with acetone or methyl-ethyl-ketone.

(3) Mixing of resin (weight ratio)

Epon 828 100

Diethylene-Tri-Amine (DTA) 8

(4) When the trailing edge of forward flap has peeled (See Fig 2-49), soak a sheet of glass cloth (#181)

in resin and attach it to the trailing edge.

Peeled FRP
Glass cloth

1 ´•~:´•I´•rtc:

Pig 2 49

(5) When peeling has taken place between the foamed-plastics core material and cloth (See Pig 2-50):

(a) Remove 1 in. area around the peeled portion ~f the outer.skin.

(b) Soak glass cloth in resin and attach.

(6) When peeling has taken place between an aluminium member and cloth, glue with resin.

NOTE

Peeling within 112 x 1/2 in.(13 x 13mm) is serviceable.
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Reinforcement 2024 -T 3

More than 0. 6 in. (15 mm) APP?Y resin

00D

:Oo’´•
o"´•

o o

C´•,I~ C~r C ,´•D,Qo 0_0 ]..O C.

~e Foamed plastic
oD ´•’1

Fo
O

OO´•OC. o
d

Olncp´• I´• rl_EI~

Fig 2-50

6, 7 REPAIR OF CABIN FLOOR

When the sandwich panel has a crack or big dip, repair in accordance with the

following procedure:

6, 7. 3 REQUIRED TOOL AND MATERIALS

(1) Hole saw

(2) Solvent’ MEK, toluene or naphtlia

(3) Gluing material Bond master M688

(4) Re-inforcing plate 2024-T3 Clad sheet 0. 04 in. (1 mm) thickness

6. 7, 2 PROCEDURE

(1) Cut olfthe damaged portion, using hole saw.

(2) Wipe off zinc chromate primer on gluing surface with MEK and clean,

re-inforcing plate and gluing surface, with toluene or naphtha.

(3) Apply Bond Master M688 on both sides to be glued and place a weight on

them. It takes about 3 days before the gluing is completed at room

temperature.
NOTL

Do not apply solvent to foamed plastics.

Do not heat at a temperature in excess of 140´°F (60´•C).

6.8 REPAIR OF ACRnLC WINDSHIELD

When depth of scratch on front, side or cabin windshield is less than 0. 010 in.

(0. 25 mm), repair as follows.

8.8.1 MATERIAL
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Solvent TT-N-95 Type II

Castile Soap Solution Hock Weld Chemical Co.
Fine Abrasive Type A5175 Linde Air Products Co.
Glasticoate #18 R. Killon Industrial Co.

Waterproof Sand Paper U400, ~600, 8800

Flannel Cloth

6. 8. 2 REMOVAL OF SCRATCH

(1) Clean the surface of acrylic.
(2) Rub the surface around the scratch with a circular motion within the limits

of 0.6 In. (15 mm) dla. by waterproof sand paper #400 wrapped around wood

or rubber block, keeping the sand paper wet,
(3) Perform sanding with 600 sand paper same as para.. (2)
(4) Perform sanding with 800 sand paper same as para. (2)

NOTE

Partial sanding on small area may warp the acrylic
and give bad visibility. Sanding should be made on

a large area to prevent warping. Reduction of

thickness of the acrylic panel should not exceed 0.01
in. (0.25 mm). If the panel is sanded beyond above

limits the panel should be replaced.
6. 8. 3 REMOVAL OF SCRATCH BY ABRASIVE

(1) After sanding of acrylic, polish the sanded surface slightly with wet

flannel cloth with proper amount of fine abrasive.

(2) Polishing with fine abrasive should be continued until no scratch or

warp is on the acrylic.
(3) Wipe the acrylic two or three times slightly with wet flannel cloth

with small quantity of Glasticoate #18. Glasticoate #18 is effective

for shining and keeping off dust.

NOTE

Do not rub the acrylic with hard cotton cloth or dried

flannel cloth. Wet flannel cloth should be used.

6.8.4 CLEANINGINSTRUCTION

(1) Blow dust off with shop air.

(2) Flush the pane with grit-free water and a mil’d soap solution to remove

all dust, mud, solvent, grease or other oily material, lightly rubbing
with a clean soft cloth, chamois or sponge. Rinse with clean water.

IcnurlorrlCAUTION

(a) The use of gasoline, benzene, acetone, carbon tetrachloride,
fire extinguisher fluid, lacquer, thinner, toluol, isopropyl
alcohol, ethyl alcohol, neutral cleaner for´•automobile, etc.,
is strictly prohibited, because the effects of those fluids,
when introduced to the acryl.ic panes, will cause them to

craZe.or soften.
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(b) Cleaning of the acrylic panes should never be attempted
when dry to avoid making scratches on the surface andJor

acclu~ulating static electricity which would attract dust.

(c) Care must be exercised not to damage the surface of the

acrylic panes with a ring, jewel, belt buckle or other

sharp objects worn by worker while cleaning.

(3) For stubborne grease or oil deposits, use Soap Solution

Castile or Cleaner MIL-C-18761.

(4) When anti-icing fluid is used, the windshield glasses should

be flushed with clean water.

(5) Wipe off residu~al water and static electricity from the surface with

a soft clean cloth, chamois or sponge anti allow it dry.

6, 9 REPAIR OF BOOTS

6,9, 1 SCUFF DAMAGE

This type of damage will be most‘commonly encountered, and. it. is not.necessary
in most cases to m’ake a repair.. Repair is necessary if the scuff is severe

and has caused the riibber underneath to’be exposed.
To repair the damage, proceed as follows:

Material required for repairs

a :~58EC-1403 or EC-1300L Cement 3M Cb

Ima Rubber Co.

Solvent Toluol or

Methylethylketone
Metal stitcher roller 0, 24 in.~(2i mm) in width

(1)IThoroughly clean the area around the damage with acloth dampened slightly
with solvent.

:(2)´• Buff the area with steel wool.

(3) Wipethe buffed area with a cloth, slightly dampened with solvent, to remove

allloose particles.

(4) PreDare a patch´•large enough to cover the damaged area,

(5) Apply one coat of ´•cement on the patch and the corres~ponding area of boots

and leave it:for 2h3 min;:

(6) Apply-the patch to the boot with the edge,’ or the center adhering first. Work

down the remainder of the patch carefully to avoid trapping air in pockets.
Thoroughly roll the patch and allowto set for 10y15 min.

(7) Wipe the patch and surrounding area from the center outward.with a cloth

slightly dampened with solvent.

(8) Apply´•dne thin co’at´• of A-56B~ conductive cement and leave it for 4 hour~i

(9) Inflate hoots for at least 20 minutes for inspection.
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6. s. 2 TEARS, RUPTtTRES qF TtTBE AREA

Cuts, tears or ruptures of tube area can be repaired with fabric reinforced

patches.

(1) Prepare a fabric reinforced patch of ample size to cover the damage and to

extend to at least 5/8 in. (16 mm) beyond the ends and edges of the cut or tear.

(2) Repair should be done in accordance with para. (1) except that emery buff-

ing stick isused for buffing.

(3) Apply the patch to the boot with the stretch in the widthwise direction of the

inflatable tubes, sticking edge of patch in place, working remainder down

with a slight pulling action so the injury is closed. Do not trap air between

patch and boot surface.

6.9. 3 LOOSE SURFACE PLY IN DEAD AREA (NON-INFLATABLE AREA)

Peel and trim the loose surface ply to the point where the adhesion of surface

ply to the boot is good.

(1) Scrub (roughen) area in which surface ply is removed with steel wool.

Scrubbing motion must be parallel to cut edge of surface ply to prevent

loosening it.

(2) Scrub with steel wool and toluol directly over all edges, but parallel to the

edges of surface ply in order to taper them down to the tan rubber ply.

(3)’Cut a piece of surface ply material large enough to cover the damaged area

(4)’1Mask off the damaged boot area 1/2 in. (13 mm) larger in length and width

and extend at least 6. 1 in. (2. 5 mm) in all directions.

than the size of surface ply.

(5) Apply one coat of EC-1403 to damaged boot and surface ply.

(6) Attach the surface ply material to the boot; roll the surface ply with rubber

roller, and roll edges with stitcher-roller.

(7) Apply just enough tension on the surface ply when rolling to prevent wrinkling
and roll carefully to prevent trapping air. If air blisters appear, remove

them with a hypodermic needle.

(8) Wipe off excessive EC-1403 with solvent.

6. 9. 4 LOOSE SURFACE PLY IN TUBE AREA

This ´•type ~f failure is’ more easily detected in the form of a blister under the

surface ply when the ~boot is pressurized. If this type of damage is detected

while still a small blister [about 1/4 or 3/8 in. (6 or 9.5 mm) in dia; i and if

patched immediately, the service life of the boot can be appreciably extended.

6, 9. 5 DAMAGE TO FABRIC RACK PLY OF BOOT DURING REMOVAL

If cement has pulled loose from wing skin and adhered to the back surface of

boots, remove.it with steel drool anclMEK. In those spots where the coating has

pulled off the fabric, leaving bare fabric exposed, apply at least two additional

coats of cement EC-´•1403. Allow each coat to dry thoroughly.
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6.10 R~MOirAL OF BOOTS

Viriieri bo~tS are removed fromairPiane f~f fei~air iri shop, t~e following procedure
sh~uld be followed:

Remdiral d’f boots sh~uld be done in a well ventilated piaci~. ~ise toluol, and in

6rder to cei~nent’ remaining on’airpl8ne, use cement remover (Turco 2822).

WAFPNING

Use rubber gloves and overalls to prevent any
harm to skin and clothes’ from Turco 2822.

If solvents come in contact with skin, Wash it well

with water. Be especially carefully not to gdt
solvents in eyes or mouth. If solvents enter eyes
or mouth, wash with plenty of water and consult a

doctor immediately,

(1) Peel off one corner of boot on upper surface of wing using a minimum amount

of solvent.

(2) Separate upper surface edge~of boots at approximately every 4 in. (100 mm)

along the wing.

(3) Apply solvent and separate boot, pulling down towards the leading edge with

uniform tension.

i
(4) Separate boot from the´•leading edge and the lower surface.

(5) Wipe off cement remaining on ´•the back surface of separated boot with toluol

or MEK.

(6) Apply Turco 2822 to cement remaining on wing and leave it for

approximately 15 to 30 min.;, remove with a bamboo or aluminum

spatula.~. Cement remaining on’wing can be removed with toluol or MEK.

NOTL

Use as little solvent as possible. Pull boot\lightly
as the solvent dissolves cement on the back of boot.

NOT E‘

Db nc~t peel off the rubb~r coating on the back side

ofthe boot;
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NOT E:

Do not apply cement remover to any area which does

not need’it. Painted areas should be protected with

masking tape.

6.11 INSTALLATION OF RUBBER BOOTS

6. 11.1 PREPARATION<)I;‘ hlRPLANE

(1) If leading edge has been painted, remove all paint with solvent. illodine.

iridite or anodized surfaces are satisfactory as is.

(2) Place (but do not install) boot indesired position on wing, and apply masking
tape, allowing approximately 1/2 in. (13 mm) margin from the edges of boot.

(3) Wipe the metal surface with 1L1. E. K to renlove oil and dirt completly. Before

drying solvent, wipe with dried cloth and make sure of no rust. If MEK dries

too fast to work, toluol may be used.

(4) Fill in the clearance between skins with EC-801R. Round ht:ad rivets or

misalignment less than 0. 03 in. (0.8 mm) may be left as they are.

6. 11.2 RUBBER ROOTS INSTRLLATION PROCEDURE

Wipe the back of boot (the surface to which metal surf‘ace is attached Lwice

with M.E.K.

6.11.3 PROCEDURE

Materials required

Cement EC1300L (FSN 8040-628-419!!)

or EC1403 (FSN 8040-514-1880)

Solvent Toluol or Methylethylketone (M. E. K)

Cement n-56 B Yokohama Rubber Co.

Filling cernknt EC-sblB
Oil-proof Cement EC-801A

Metal stitcher roller 1/4 in. (6.4 mm) wide

Hard rubher’roller 2 in. wide (50 mm) wide

Cement remover Turco 2822 (Irco Product Co.-)

(1) Apply one brush coat of EC-1403 uniformly to’the cleaned back surface of the

boot and to th´•e wing surface, and drjr for one hour.

(2) Apply a second coat to both surfaces and dry at least one hour.

NOTE

Thoroughly mix cement before using. Allow longer
time to dry if relative humidity is 80Y q0OJo. If

cemented area is kept free from dust; it can be left

as is for 8 hours.
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(3) Di-~aw a i~Cnter line a’cCui-ately~ bn leading edge of wing.

(ii) Bose att8chi~ig clamp to ai~i cannctbr of boot.

(5) Squeeze hose and air connector into hole in l~ading ~dge and extend boot to

check cemented ai´•e;a. equal to leading edge side and boot side. Wind boot in

a Polr approx. 6 in. ~15 2 mrri) iii dia, ~rom outside toward air connector to

make the work easy.

(6) Align center lines of leadj,ng edge anil boot.

(7) Wipe the surfaces of~ boot and wing with a cioth slightl3; moistened with MEK

~r toluol. Areli td be covered jjy one wiping should be about 2 y 3 in. (50 to

75 mmj uiidt~ at~d 12 in. (305 mm) loi~g.

(8) When adhesiveness is satisradtory, e~tend boot, roll boot with roller to

cem?:´•!~i boot on wing, noll in such a irl~inncr that air is not:trapped. Areas

edge, manifoltl grid cutout should be lolled with 1/4 is. (6 mm) stitcher

roller and other areas should be rbllcti M’ith 2 in. (50 mm) rubber roller, always

rolling parallel with thedirection of the tube. Install boots in the following
sequence:~ area along cc~nter line, area around air connector, upper side,
and lower side..

Na T.E

Always handle´• boots with clean hands and work

quickly when MEK is used.

(9) If air pockets are left under the non-inflated area as a result of rolling,
pierce boot with hypodermic needle, let air out, and use roller at.the same

time. Air pockets under tube inflate? area are removed throu’gh the small

area Iapprox. 1/16 in,’(1.5 mm) wide] between tubes. Air pockets
with diameters less than approx. 1/4 in. (6 mm) may be left as they are.

(10) After installation, remove all masking tape. Apply new masking tape again
and apply static conductive coating´• on tapered edge and on cement EC-1403.

(11) After drying the´• coating,´• :apply masking tape again and apply oil-proof
cement coating.

´•6.´•11; 4 TES~ AF TER BOOTS INSTALLATION

(il(:Sampling test

Prepare a: simple, same material’as boot, 1 in, x 8in. and 0. 12 in. in

thickness (25 x 203 mm.and 3 mmin thickness).
Stick’.the samplepear the bodts with the same procedure as the boot, leaving
about 1 in. (25 mm) from:.~ttie edge’loose <SfelFig_2-5l)t
At 4 houi´•s after sticking, Ijl~cea cl8mpto´•thelbose edge and pull with~a

sprin$balance. Indication oP balance should~ be 5 Ibs. (2. 3 kg) or more.

Sample

a
Wii~g

Fig 2 51
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~I i.
(2) Mfh’eri thb procedures in Para. (1) have faii~d, perform the following test.

(See Pig 2-52)

a, Peel the edge of the hoots with toluoi as shown in Pig. 9-52,
pull the edge with fingers and check adhesion.

Approx,
3 in.(75 mm)

Boots

Peeled

portion

Pig 2-52

If the check is OK, flight may be performed but inflation of boots should not be done

until 12 hours after repair,
When the sampling test has an indication of Id Ibs. (4. i kg), boots may be inflated

immediately

6. 12 REPAIR OF STATIC CONDUCTIVE COATING (See Pig 2-53)

6.12,1 PROCEDURE (See Fig 2-54)

I. Clean the boot with cleaning solvent.

2. Polish the surface of boot with sand paper.

3. Wipe the surface with clean cloth dampened in solvent.

4, Apply masking tape,

5. Apply one brush coat of cement (Pi-56B) and dry for one hour.

6. Apply second coat of cement (A-56B), remove masking tape and dry for

four hours at room temperature,

NOT~

i) Dilute the cement (A-56B) with isopropyl
acetate to obtain proper brushing :´•i´•

consistencq. Mix thoroughly, 5 parts I~
cement to or~e part isopropyl acetate.

(ii) It is desirable that cement be stored in I

a place with a low temperature, :~5i

Effective storage -period is approx.

6 months. After applying cement A-56B, seal

filling cement EC-801B and apply
oil-proof cement EC-801A.

Fig 2-53 Static conductive’ coating
ORIGINAL on´•rubber boot

As Received By
AT P
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Ceinent EC-801A is applied on this area

0. 12 in. 0.7 in. 0, 12 in,
Tape :i (3 mm) (3 mm) 1771’(3 mm)

Tape

~t/

Boot Wing skin Cement´• A 56B

Pie 2-54

6.13 AND REPLACEMENT OF DOOR RUBB~R SEAL

IS rubbeirseal is damaged or´•deteriorated, replace as follows:

6. 13. 1 REQUIRED MATERIAL

(1) ladhesion~ MIL-A-5092 Type II

(for repair) Alon ~Alpha 201 TOA GOSEJ’Co.

(2) Solvent Methylethylketon TT-M-261 or equivalent

(3) Diluent Toluol

(4) Sand´•paper #200-h´• #400

6. 13. 2 REMOVAL OF RUBBER SEAL

(1) Pee! the edge of´•rubber sealoff; using a small amount of Methylethylketone
and applying M1 E. K., pull the seal off slowly. Apply cement remover

(Turco 2822) to cement ´•temaining on airplane, -´•leave it for about

15N and scrape with bamboo or aluminum spatula. Small

amount of cement remaining should be removed with M. E; K.

NOT E

(i) Use rubber gloves.and overalls to’ prevent any

harin.to skih and clothes from nirco-2822.

Special care should be taken to prevent from

gettingthem in eyes or mouth.

(ii) Do not apply cement remover (Turco 2822)
to any area.which aoes:not need it. Painted

areas should be protectedwith masking tape.

6.13..3 CEMENTING O;F RUBBER SEAL

(1) Perfdrm sanding:on cementing surface wit~200i-#400sand paper anCI wipe

with´• cloth-darriljened, in Methylethylketone.

(2) idipply one ~h’iri coat.bf cement~tb th~’ dementing surfaces of rubber seal

side aiud airplane side.
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!9)’ A Cew ;ninutes la~er, attach fubber seal to airplane, taking care to keep
dust fre’e.

Necessary time to obtain proper consistency inay differ due to temperatlire
and humidity. 3t is 2- 8 minutes at 74"F (23"C) and 60~o humidity.

(4) After setting proper position, press the seal down to the cementing surface

to remove air. Roll the seal if possible.

(5) After cementing, leave it at least 8 hours at 740F (230C). Heat or

water should not be applied on the cementing surface for 72 hours.

(6) Wipe off excess cement with a Methylethylketon or toluene moistened cloth

before drying.

6. 13. 4 REPAIR OF RUBBER SEAL (See Fig ´•2-55)

(1) Preparation

Wipe off the cement remaining on the damaged area with a Methylethylketon
or toluene moistened cloth: Take care that Methylethylketon or -toluene

does not sink into the cemented area.

(2) Cementing
After cleaning the damaged area, apply Alon Alpha 201 and immediately

press down the seal. A small amount of Alon Alpha should be used.

Much use of Alon Alpha reduces cementing strength in addition to wasting
cement. Since Alon Alpha has a short cementing time, quick action should

be taken.

Cabin door

ADP1069

Sealed surface I I /-sealed

surface

Sealed surface
Clearance

Seal should not come 0~ 08 y 0, 12 in.

out of ddor clearance (2 to 3 mm)

Fig 2-55 ‘Repair of door rubber seal
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7. ,AIRFRAME AND SKIN

EYlaterial thickness and type of skin used in this airplane are shown in

Fig 2-56.

No IGauge in.(mm)~ I´• Material No I Gauge in.(mm) Material

1 i .016(0;41mm) 2024-T3C 1 17 1’ .05Q--~ .0197 2024-T3C*

(1.27 0. 5 mm

2 i .020(0.51mm) 2024-T3C 1 18 0788 --3.059 7075-T6C a

(2. O ii. 6 mm

3 .025(0. 64 mm) 2024-T3C 1 19 .0;88 --~-.059 7075-T~6C

(2. 0 -1.5 mm

4 i .032(0.81mm) 2024 -T RC 20 .032(0. 81 mm) 6061 -T6C

5 i .0~0(1.02mm) j 2024-r3C 21 j .040(1. 02 mm) 6061-T6

6 050(1. 27 mm) 2024 -T 3C 1 22 .0788 -.059 2024-T3C

(2. 0--1.5mm)
7 .0394 .9237 2024 -T 3C 2.3 O 2 5 (0 i 64 mm) 20 24 -T 4 2C

(1.0--0.ii mmj .090 -.032 2024-T3C
8 .063 -.032 2024-T3C 24

9;!i.s --o.BImm~I 301(MIL-S-5059)
(2. 3--0. 81mm

016 (0. 25 032(0. 81mm) 20 24 -T4 2C

io .o16(0. 41 mm) 347(M1L-S-6721) 26 1 .063 .051 2024-T3C

(1.6 --1.3mm)
11 .0197(0. 5 mm) FRP 27 i .020 (0.51 mm) 2024-T42C

12 1 .0296(0.75 mm) PRP 6061-T628 0 25 (0. 64 mm)

13 1 .0394(1.0 mm) FRP
29 1 .040 (1. 02 mm) 2024-T42C

14 j .0492(1.25 mm) FRP

30 1 .040 (1. 02 mm) 6961-’16

15, .050(1.27 mm) 6061-T6

31´• .032 (0. 81 mm) 2024-T42C

16 059(1.50 mm) 2024 -T 3C

"denote chemical milling processed parts.

4 24

23 3 ´•4. 12 29 3 3 26_~_ 23 3 3

Fig 2-56´• Skin chart (1/2)
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20
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Fig: 2-56 Skin chart’ (2/2). 2-65
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8. ACCESS DOOR

Inspection of airframe structures and equipment should be done with necessary
access door opened. Main access doors of wing and empennage are shown in

Fig 2-58. Main access doors of fuselage are shown in Fig 2-59.

´•8.1 MAINTENANCE PRACTICE

8.1.1 When removing access doors (panels), care should be taken not to

damage panels, adjacent structure and fasteners. Apply appropriate
sealant when required and tighten fasteners to proper torque value.

8.1.2 Engine Nacelle Door Latches

(1) Close the side doors and lock the latches, closing force should be

5 to 15 Ibs., adjust as required.
(2) With the side doors closed, close the uppe~ nacelle door andlock the

latch~s, closing force should be 5 to 15 Ibs., adjust as required.

DOOR

D) NOT HOOK 5 TO 15 UIS

a
Fig 2-57 Nacelle door latch STOPPEA ASSY

M W1
LATCH HAWLE

Key to Fig 2-58

No. Name

1 Center wing leading edge upper door

2 Center wing trailing edge upper door

3 Fuel tank access door

4 Fire extinguisher access door

5 Electric and fuel system access door

6 Flap and spoiler mechanism access door

7 Fuel tip tank line access door

8 Trim´•aileron actuator access door

9 Nacelle ddor hook

10 Flapgear box access door

11 Gyro compass flux valve access door

12 Actuator chain access door

13 Elevator trim tab a~tuator access door

14 Fuel filler

15 Accessdoor

16 Fuel system access door

17 Fuel leakage inspection door

18 Trim aileron actuator electric plug access door

19 Outer tank access door
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5 ’"P

13

11 *1

15 _82 15

LOWER SURFACE

18
10

16

17

11’*2

15 *1
19

14

UPPER SURFACE´•

+1 ~icft modified b; SIR 001/34-001., SJN 699SA and:subse~uent
*2 Acft S/N 652SA, 661Se, 697SA 698SA except AcS’t modified by

S/R 001/34-001

Pig 2-58 Wing and empennage access panels
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manual

20

19

12 18

~3 o o o io

15 16 17

1 3 4 5
13 14

6 7 8 6 8 9 11

NO. I NAME

1 Nose cone glide slope antenna

2 Electronic compartment door

3 Landing lights (LH~& RH),anti-icer fluid tank CRH)
4 Landing gear chain (LH), wiper motor (RH), anti-icer control assy (LH)~
5 Communication door (LH)
6 Landing gear door control mechanism

7 Cable fairlead

8 Cable

9 Landing gear motor

10 Gearbox d drag strut support
11 Landing gear power train

12 Spoiler servo actuator

13 Step mechanism

14 Pulley bracket, control cable

15 Electric electronic equipments, air conditioning system
16 Main fuselage-aft~fuselage connectingfitting longeron (upper lower)
17 Rudder quadrant
18 Actuator chain

19 1 Rudder trim tab actuator

20 Antenna system

Fig 2-59 Fuselage main access panels
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(1) of_~iare ~3bB and fiexib~e hbs.

Flilre tuls8 and nexible hose fittings with steel couplirig nut or steel insert

en tube excldded) i"-lbs(kg-cin)
505i-(j Al Flexible

O;D( alloy tube
ij06i-T6 Al alloy tube

hos8
CRES tubel NOTE

1/8 20 30 25 i 45 45 55 i"´• (Mm)
(23- 35) (29; 52) (52- 63) ~be

3/16 30 C 40 4~ 55 (52 63) 70 100 90 i 100 Thi ckness
(35 46) (81 115 (104 115) *1 0~0491/4 40 65 80 105 (92 121) ‘70 120 ~35 150
(46 75) (1. 24)

90 115 (104 132)* (81- 138) (156 173)
*2 0. 042

5/16 60 80 80 105 (92 121) 85 180 180 200 (1.07)
(69 92) 125~- 175- (144-202) *2 (98 207)) (207 230)1*3 0, 028

3/8 75- 125 125-1?5 (i44-202) (0.71)
100 250 270.- 300

(86 144) *4 0.0351115 288 (311 346)
1/2 150 c 250’’1’ 135 -180 (156-207)*3 210 420 450 500 (0´•. 89)

~1’3:-´• 288) _(~ 200.- 300 (230-346)*4 1 (242- 484)1 -(518- 576)

400 500 (461-576)

5/8. 1 200-.’350 1 500- 600 (576-691) 1 300- 480 ’700 800

(230 403) (3~46 553) (806 922)
3/4 300 500 600 700 (691-806) 500 850 1‘100 1150

(346 5:76) (576 979 (1267 -1325
1 500 700 1000 1300 (1152-1498) ‘700 115 1200 140

(576 806) (806 1325 (1382 -1613
1 1/4 600 900 1´•300 1500 (1~98-1728) 1300 145

691 1037) 1498_1670)
600- 900 1400- 1700 (1613-1958) 3~0- 1500
(691- 1037 1555;1728)´•

(2) Installation torque of uriion to boss

in-lbs (kg- cm)

Tube O. D.I 1/8- 3/161 1/4 5/16 3/8 1/2 5~8 3/4 1 and up

50-.) ´•75-] 80-11100- 100- 200; 360- 390- 600-
Al or 75 90 100 130 130 240 400 430 900
steel .(58-;1(86-1(9´•2-jl (11.52 1(115- (691--
Boss 8’;) 104)1 115)1 150) 150) 276) 461) 495) 1037)

~(3) Installation torque ol-´•oxygen tube

in-lbs(kg- cm

Tube
AL ailoy tube: Copper tube

O.D (solder type)

3/16 40-50(46-58)

5/1´•6 100-:125(115-144)

3/8 200-250(230-288),

1/2 300-400(346-461)
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(4) Installation torque of niajor joints and standard installation torque of nuts.

Item Torque Value
in-lbs -cm

Nut Control wheel 1750-1C)i:’,840-1152)
Nut Flap stop assembly I
Bolt Nose wheel assembly 60(69)
Bolt Main wheel assembly 220(253)
Nut Engine mount (To wing) 12 8(2. 3-9. 2)

Nut- Wing to fuselage c; 25(7 29)
Bolt Propeller outer blade clamp 780(899)
Screw Propeller inner blade clamp socket 480(55:’1!
Screw Propeller counter weight socltet 780(899)
Nut Propeller piston edge )860- 1440(991-1659)
Valve Tip tank sniffle )300-400(346-461)
Bolt Fuel level control valve io 1´•1(11.15 16)
Bolt Scavenge pump-rear bearing Tighten to 75 to 80 in-lbs(86

to 92 kg-dm), then loosen and

retightento 50 to 55 in-lbs.

(58 to 63 kg-cm).

Plug Magnetic oil drain 60 70(69 81)

Coupling Bleed air shutoff valve (2´•´•1502-150) 90 110!10´•~ 127)

I Coupling Bleed air tubing in dorsal fin(NAS59 2-32, NAS59 6-32)(900- 1200(1037-1

Coupling Bleed air tubing (24502-200) 1120-140(138-161)
Coupling Bleed air tubing in wing trailing edge(NAS592-20 and 1600-900(691-1037)

MAS5S 6- 20)

Coupling Bleed air tubing in nacelle fillet (24502-125) 65 75(75 86)

Coupling- Precooler inlet (24540-200) 30 4.0(35 46)
Coupling Refrig.eration unit bypass liue (24540-150) 3b 40(35 46)

Coupling Refrigeration unit bypass valve (69738-150) 145 50(52 58)
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B~olt, Stud arid screw having a tenSile stren~th´• of 125, OdO

psi Y145, 000 pSi
BOLT

I~ IEx. AN3, AN173, NIS200j3 serEes bolts, AN502, AN503,S~vn
NAS 220 series screws

S%REW
Shear bolt ~nd screw having a tensile strength of 160, 000

NOMINAL DIA psi ^180, 000 psi

I Ex. NAS1103,NAS1143, NAS1153, NAS 1203 series bolt

NAS 51 7 series screw

Corrosion Resistant steel bolt and scr~w having a tensile

stren-gth of 140, 000 psi or more

(Ex..NAS1´•003 series bolt, NAS560H series screw)
When the above bolts, studs and screws are used with

shear nut (AN320, NAS1022 or equivalent)
When the: above bolts, studs and screws are used as hinge
pins together M’ith nuts (NAS679A or MS21042)

Coarsel Fine I a i.n Ib tp m ft- Ib

Y 8--92 8-36. 9- 1 1 7- 9

+10-24~1 910-32 14- 18 1 12-- 16

-20 29- 86 25- 80

-28 35- 46 3 9- 4 0

-!8 56" 66 48- 55

y, -2 4 7 0- 98 1 6 0-- 88

8/8 -16- L 1 0-c~ 180 9 5-- 1 1 0

8/ -24 110-- 180 95- 110
’8

_14 65- 180 1 40-- 15.5

/1~-20 810- 860 ~70-- 300

1´• 290 2.8- 8.8 eo-- z42 8 0-- 940 84 0-

1/2 -20 8 4 0-- 470 2 9 0-- 410 3. 3 5 4. 7 26 c~- 81

9/6 -12 3 5 0-- 490 3 0 0-- 4 2 0 8.6 4..8 1 .26 5 86

9/ _Ig) -5 6 0-- 690 4 8 0-- 6 0 O 6 ´•c~ 6.9 1 40-- 60
/16

~g -L11 1 499- 620 1 420- 640 4. BS 6. 2 86´•Y 45

5/8 -18 700´•Y 900 1 660-- 780 7. 65 9.0 1 665 65

Pi -io 810- 1100’ 7 0 Oi 950 8. 0 1 0. 9 68 78

1500- 1700 .1 1300--´• 1503 4. 9-17. 8 108--125

7/B .15 0 8-- :2.1 0 0 I 1 3 O 0--: 18 0 0 I 4. a 2.0. 7 I 0 8 1 6 0

~I 7/8 ’14 3800´•-´• 2100 iFjOO-c~ 1800 17: 8‘ 2 0. 7 125 --150

81 1. 2 6 0 O--. a 500 2200- 3000 g 5. 8 3 4. 6 18 8 2 6 0

--1 4 1 2600- 88 00 2200- 8800 1~ 26.8 38. a 188 5 2 7 8

3 8 0 0- .4 8 0 0 8800- 4000 1 8 8. 0 4 6. 0 2 7 5 -c~ 8 8 8

84. 6-48. 4 2505860I/a -12 8500- 4800 8000- 4200

4600- 6800 4000- 6000 b 6. 0 --5 7. 6 B 8 8 a 1 6

1
7600 1. 5400- 6600 1 6 2. 2 7 6. O 4 60 5 6 601 -12 6 80 0-
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Bdlt;.stud.an~ Screw haviiig a tenbile~ streiigtli d~ 12j, OOb
i

pst; i45, P~i´•
AN563STUD Y%n: A~J3´•, iiN~78, M520073 series bblt; Ai~502,

SCR~W I~As iib ~cred

Sheaii ~bblt aiid fiaviiig a tensile strength of
NOMINAL DIA

i60.000 psih´•18d, i)OO psi
i~Ex´•. NAS i’ i 3, l\jAS 1 i 4 3 NAS i 1 53 NAS 1 20 3 series balt~,i~AS5i 7 series screitr

O Corro~idn ItlesistBnt Steel bolt and screw having a tensile

Stren~h or140, 000 psi or more

CEx. NAS1003 series bolt, NnS560H series screw)
When the above bolts, studs anc.l screws are used with ten

sioA nut (AN 31 0, MS 2104 2, MS 21 04 3 NASG 79A, NASG 79C

NAS102´•1 or equivalent), nut plate or equivalent threaded

machine part

Coarse Fine´• I C i" i Ib ~p .31 ft Ib

’8-82 8-86 1.4- ie 1 12-

~10--24 1F10--92 285 29 1 25

1~ -zs 5.8- stao- 70

-zo a65 68 40- 50

6~_18 ~s-- 105 80~ 90

6/rS 4 1155 1SO 1 0 0- 1 4 0

8/8. -16 1 R5- 215 1 1 6 0-- 1 85

8~´• -24 185- 220 1. 1.60--´• 190

7/i´•s _14 I ´•1 270’2 800 2a5- 255 i 2.8 U 2.9 29- 21

7~, -2 9 ~205 680 4 6 OCI 5 0 O 1 5´• 1 CC. 5´• a I 81CI 42

?/2 1 3 1 4 8 05´• 560 i 4 0 0-- 480 4. 6 5. 6 8 8- Q 0

-201 5 6 9- 800 4 8 0- 6 90 5 5 8. 0 49- 58
/2

580-- B10 500- 7 00 5. 8 8. 0 42- 58

9~6-18 930-- 1200 809- 1000 9. 8~ 11.61 67- 88~

5 810- 1000 700- 900 8.0- 10:4( 58- 76

5~8 -18 18:00-- 1600 1100-- 1800 1´• 12.7 14.9 9 2--1 9 8

-Io 1409- 1800 i 1150- 1600 1 a. a- ~s.´•e 96--188

8~ -1 200-- 2900 j. 2800- 2500 26.6-c~ 2ii.81 192-208

7/8 _ 9 1 2 6 0 0´•-. 8 5 00 2290- 8000 25.8´•" 84.6 188-260

7~ --141 290 n-- sso 3 2500- 8000 28. 8 N -84. 8( 208-250

5’000 4-2. 6" 575 308´•14]6

1 .-1.41 4 900´•- 6800- 1 970~- 5500 48.6 68.81 8 0 8~4 6 0

1~8 -.8 6 a 0 o- 7.6 0 0 5 6 0 0- :-6 6:~0 0 6 a. 6 7 4. 7 4 60-5 4 0

11/8 -12 5.8 0 0; 8 -1 0 0. 5 0 b 0". ´•7 0 0 0 6 7.’4~ 8 0. 2 4 1 6-5 a 0

7 6 0 0~ 9 2 a 0 6’50.0- 8000 74. 7 h 92.6 1 5 4 0--6 7 0

1~ -1 i I .1 a4:oo;i 2 7 06 1 9 0 0 0--1 1 9 0 0´• 1 OL 7 N 1 2
C

i 7 I,ON9 2 0

2-73



m B i.~ i a a a ri a a

on a li~ iu a I

LASSIFICATION I II

BOLT O Bolt, stud and screw having a tensile strength of

STUD 140, 000 psi´•vl60, 000 psi
SCREW

NOMINAL DiA
Tension nut MS21042 or equivalent

Coarse Fine 4 a in Ib m it Ib

t a-80 A-as Is-- 20 1441 17

+10-24 +lo -3 z 27~ 86 1
28- 30

1/4 -20 52- 68 1 4 5- 59

-28 69- 92 60- 80

6/;6 -18 93- 136 85- 117

;i~6 -2 4 1~ 140- 200 1 2 0-- 172

a/A -Is 200- 250 1 7 3- 217

8/8 -24 200~ 810 178-- 271

7/16 -14 280- 890 24 5- 842 2. 8- 4. 0 20- 29

~B -20 5605 720 I 7 5- 628 5. 5- 7. 2 40- 52

.510-- 7’8 0 44 0-- 686 1 5. 1--
7

9 37- 58

?i -20 6 8 0- 970 5 8 C- 840 6. 8-
9

7 49- 70

9/;6 -IZ 690-- 980 1 600U 845 6. 9- 9. 7 50-- 70

B~s -18 1100-´•1400 900-- 1220 1 10.1-- 14.L 1 75- 102

5/8 -11 920- 1800 800- 1125 9.3- 13.0 67- 91

1100-- 2600 1200- 1730 13.8- 19.9 100- 144

8/, -10 1600-- 2200 1380- 1925 18.9- 22.L 115- 160

8~ -16 1 28 00-- 4 0 00 2400- 9600 27 7- 4 0. 4 200- 292

7/8 9 8000´•14100 2600- 8570 299- 41.2 216-- 298

7/8 -14 3200- 5400 2750- 4650 31.7- 58.6 229--888

1 A L000-- 6800 4850-- 5920 6a´•0-- 68.4 a62- 495

-14 5800- 8400 4600- 7250 53.1- 83.6 984--605

Il/g 8 6 9 a 0 --1 0 0 0 0 6000- 8650 69.1- 99.5 500- 720

11~ -ie 6 9 0 0 ~I 1 8 0 0 6 0 0 0-- I 0 2 5 0 6 9. 1--1 1 a. 2 500- 855-

11/4 A 8 I 0 0--1 2 7 a 0 7 2 5 0-- I 1. a 0 a 8 3. 6--1 2 6. 6. 605- 916

11~ -1 2 1 1 5 0 0--1 9 8 0 0 I 0 0 O 01 1 6 7 5 0 1 1 5. 2-1 9 2. 9 8 a 8--1 9 9 5
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O Bolt; ~tud a~d S~i´•eC havin$ a tensile strength bi
BOLT

160 6b psi aiia
S~IjLi

CEx. ~iS20604YMSibb24, MSXiiS~j Serie~bdlt)SCEiE~ii

Wh~en the Biii’ove: boitt~; StuidS and Sereis are withrjoMI~JAij DIA
t~lisioh n’uf; l\ii~.21’04i br´• eqLiivalent, fi~B, IIT20, 4iF’W

Coara.e...:l.:,Fink ~4 ci i ri i Ib I tp i. f t .-lb

r;ssl´•~ 8-861 is; ef lb- Ib

~IOis2 29-; 40 26-L 86

i j;B 50i 882 58-

-28 i. 81" ios 70- 90

i 1 105-- 170 90- 144

6~s _24 166-- 240 L 4 0- 208

8~ -18 220- 290 185-- 248

220~ ~00 190U 551/R

7~ ;.1 4 800- 500 255" ´•q28 2. 9´•-- -5. 0 I 21-- 86

7~, db 580-. 87´•01 505-. 718 1. 5.8- 8.7 1 42- 88

~-ls 560- 9)0 80-- 792 1 5. 5- 9. 1 40- 66

~-20 800- 12.00 1 890- 990 8.0- 11.6 68- 88

810-- 1200´•1 700~9901 5.0- 11.6 68- 88

9/;6 -18 1200- 1700 1 100´•0-- 1410 1 ´•1 1. 5- 16. 6 83-- 120
I

6/8 -1 1 I I 1’1 0 02-~ i 6 CO Ii .8 0 OC1 1:9 5 0 I 0´• 4CC, 1 5´• 5 1 75U 112

6~ -18 1800~- 2600 .1800-- 2160 14, B- 24. g 108-- LBO

8~
_1 0 I 1 1900- 26001. 1600- 2250 1 8. 4- 2 6. 0 188- 188

8~ ~_ 1 8 2 90 0" 6 2 00 1 2 a 0 o-- 4 5 5 0 2 8. 8-- 6 1. 8 zo8-- 876

7/9´• _, 9 I I .8 5 0 0- 1 8 0 0 1 8 0 0 0- 4 L 4 0 3 4. 6- 4 7. 7 2´•~ 0-- 8 4 6

7~_14 8600- 7800 8 00 OIy 6 8 O O I. 3 4. 6~ 7
2

8 1 2501. 525

1 8 1 ’1 5 8 0 0- 78 00 I 6 O O 0;. 6 8 4 0 5 7. 6- 7 8. 8 416~- 570

1 -14 6400-104.001 6600-- 9000 6 3. 6-10 8. 7 1 4 6 0-- 7 5 0

7 6 0 0--1 2 6 0 0 .1 6:6 0 0´•-10 8 0 0 1 74,7-124.4 .510- 900

1 _1 2 .8 1 0 Ou1.6 8 9 0 i 7000-18500 8 2i1 6 4. 8 5 8 0--: 1 2 0

I .920 0-18 loo I 800 o-lo 90 92.-1--160.11. 66 6--1160

12700---25900) 11000-22500 1; 1.27. 2N259. 9 1 9 2 0-1 8 B 0
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(5) Instaliation torque of non-structural nut

Standard bolt, stud and screw having a

BOLT
tensile strength of 40, 000h 60, 000 P6i

STUD

SCREW 1 Shear nut Tension nut and threade’d

NOMINAL ’I I machine part
DIA

kg-cm in -ozs I kg -cm I in -ozs

~0-80 0. 36- 0. 54 5. 0" 7.5 0.61h´• 0.94 8. 5´•v 13.0

81-64 O. 65-´•0. 97 9.0 13; 5 1 1.1 ´•v 1.6 15. O cy 22. 5

#1-72 .1 0. 72-1. 1 10. 0-15. O 1.2~ 1.8 17. O´•v 25.5

#2-56 1.1 ´•v 1.6 15. O 22. O 1.8 h´• 2. 7 24.5^´• 37.0

#2-64 1.2 N1.8 16. O 25; O 2. O N 3. 0 28. ON 41. 5

#3-48 1. 5 N2. 3 21.0 h´• 31. 5 2.6 N 3.8 1 35. 5´•v 53. O

#3-56 1 1.7´•~ 2. 6 124. O N 35. 5 2. 8 4. 2 39. 5^´• 59. O

#4-40 1 2. 2 ´•V 3. 3 31.0 y 46. O 3. 7 5. 5 51. 5N 77. O

#4-48 2; 6 3. 9 36. O ´•v 53. 5 4.3 N 6.4 60. 0~ 89. 5

#6-32 4. 2 rv 6. 3 58. O h, 87. 5 7. O 10. 5 97. 5~145. 5

#6_40 5. 1 N 7. 7 71. ~´•v106. 5 8. 6N 12. 8 119. 0^´•177. 5

#8-32 6,0 N 8. O 83. 3 --111. 1 1O. O 13. O 138. 9~180. 6

Bolt, stud and screw having a tensile strength
BOLT

’of 90, 000 psi~125, 000 psi
STUD

SCREW Shear nut Tension nut and threaded

NOMINAL machine part
DI[A

kg-cm ~I in -ozs kg-cm in -ozs

#0-80 0. 5 h´• 0. 83 7. 5 cv 11. 5 0.94h, 1.4 13. 0~19. O

#1-64 0. 9~1.4 13. 5^´• 20. 0 1.6 2.4´• 22. 5rv 33. 5

#1-72 l.lN 1.7 15.5N23.0 1.8 h´• 2.8 25.5h´•38.5

#2-56 1.6N 2.4 22. Oh´• 33.0 2. 7 4.0 37. O ´•v 55.0

#2-64 1.8^´• 2. 7 25. ON 37. 5 1 3´•0 rV 4.5 42´•ON 62. 5

#3-48 2.3- 3.4 32. ON 47. 5 3. 8 N 5. 7 53. O N 79.0

#3-56 2.6- 3.9 1 35.5cu 53.5~1 4.3 N 6.4 59.5^´• 89.0

#4-40 3.3N 5.0 .1 46.5h, 69.0 5. 5 rv 8. 3´• 77. 0´•--115. O

#4-48 3.9^´• 5.8 54. ON 80,5 .1 6´• 5 IV 9~ 7 90. O ’V 134. 5

#6-32 I 6. 3h´•9. 4 88; 0´•--131.0 10. 5 ´•v 15. 7 146. 5-218. 5

#s-40 7.´•7~11.5 107. ON160. O 12. 9 ´•v 19. 2 178. 5--266..5
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At iihe o’l ai~’d. far
:1.1´•~ Ailthe 09 iLindP~iiB1:

changes aiid 8~tei- d’eliveirj;~ ~re the

of ’t~ie airpla~e b~.tecofded’in the aiircraft log book,

To Iba~ing maintain a record of

ail weight ana balinc$ in the "mpty ~eight and,Balance Record"’chart

in sectibn APjD the PILb~ OPEkGTINO MANijAL.

to, 2 MEASUREMENT, CAiiCijLAT~ON AND CHECK.dF WEI’GHT ~3D BALA~CE

All instructibn; for me’a$urement calculatidh of

ttie ~jeiSht bPl~liCe bf th"~. is in the "WEI~HT AND BALAN~E"

se~tion bf ti~e ´•P MANtTAf,;´•

10,3: EQUIPMENT NA~S, WEIC~HTS AND C~NTEa 09

Basic equi~ment, their weights and center ofgravity~ds locdted in the

"WEIcHT AMD section of the PILbT’OPERATI~G MANUAT~.

i ’i´• :i:; i
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11. CHAIN WEAR LIMLTS

11.1 VISUAL INSPECTION

(1) Gain access to chain by removing access panels, covers, etc.

(2) Carefully inspect the chain for dirt, rust’and corrosion.

(3) Should the chain require cleaning, remove from aircraft and

use a petroleum solvent for cleaning.

NOT E

Under no circumstances should

rust or corrosion be removed

with an acid because it may

embrittle and crack the links.

(4) If after cleaning there is evidence of remaining rust or

corrosion, also should there be pitted areas, especially on

the rollers, the chain should be replaced.
(5) Visually inspect all links for ui~iform wear of the pin, roller

and link.

(6) Re-install chain if removed.

11.2 MEASUREMENT OF CHAIN WEAR

11.2.1 Required tools

(1) Pull scale O to 20 Ibs (O to 10 kgs)
(2) Linear scale

11.2.2 ´•Procedures

(1) Remove chain ~from aircraft.

(2) Attach one end of the chain to a pull scale while

securing the other chain end (or approximately 12

to 18 in. (305 to 457 mm) from the pull scale end)
to a stationary fixture (such as hook through a

link attached to a bench vise).
(3) Apply 18T 0.5 lbs´•(8.20~0.24 kgs) pull on chain.

(4) Measure lengthof any 10 links of chain. Should the

length "L" exceed the weaz: limit for chain listed,

replace it with a new one.

CHAIN. LOCATION "L" MAX WEAR LIMIT

Landing gear 3.806 in (96.6-7 mm)
Spoiler control

Rudder trim
2.538 in (64.47 mm)

Elevator trim

(5) Re-Install chain.
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12. NONDESTRUCTIVE INSPECTION

12.1 X-RAY INSPECTION

12.1.1 GENERAL

(1) Radiographic inspection is a nondestructive test method used for

the inspection for-airframe structure inaccessible and internal

details of the parts. The inspection is accomplished by passing
the X-ray beam through the part or assembly to expose a

radiographic film in accordance with MIL-STD-453.

(2) This section shows a couple examplesof radiographic inspection
procedures as guidelines for the´•technitally trained persons who

are unfamiliar with MU-2 airplanes. Therefore, it is necessary to

establish the appropriate exposure conditions of the equipment
and film used.

12.1.2 APPLICABLE DOCUMENTS

The following documents will be referred to when conducting X-ray
inspection.

MIL-STD-410 "Nondestructive Testing Personnel Qualification and

Certification

MIL-STD-453 "Inspection, Radiographic"

NBS Handbook 89 "Methods of Evaluating Radiological Equipment
and Material"

12.1.3 SAFETY

The use of X-rays in nondestructive inspection presents a

potential hazard to operating and adjacent personnel, unless all

safety precautions and protective requirements are observed. An

excellent source of information on radiation protection can be

found in National Bureau of Standards Handbook 93, "Safety
Standard for Non-Medical X-Ray and Sealed Gamma Ray Source"

12.1.4 ABBREVIATION

(1) KVtkilovoltage

(2) MA’Milliampere

(3) SFDxSource toFilm Distance

12-24-86 2-79
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12.1.5 PROCEDURE

(1) The surface of the part to beradiographed shall be clean. If

cleaning is required, refer to the Maintenance Manual for proper
cleaning materials.

(2) The direction of the central beam of radiation shall be, whenever
possible, perpendicular to the surface of the film.

(3) Place the film as close to the surface of the material under test

as practicable.

(4) Keep the distance from the X-ray source to the film (focal
distance) great enough to produce a sharp image on the film.

NOTE

Settings specified in individual radiograph
procedures in this section were established to

provide quality radiographs. It may be necessary to

vary the MA, time and KV settings due to differeces

in equipment, film and method of processing in order

to achieve the contrast, sesitivity and density
specified. Therefore, the MA, KV and time settings
should be construed as guidelines. X-ray equipment
is considered acceptable provided it produces the

quality radiographs specified for procedures
contained in this manual.

(5) Use as low a potential (Kilo Voltage), as high a current

(milliamperage) as is practicable to obtain proper sensitivity,
contrast and density.

(6) Optimum densities are given for each inspection technique
contained in this section; densities 1.0 to 2.0 are appropriate
for the radiographic examination of this airplane.

(7) Exercise care in handling and storing undeveloped radiographic
film to prevent the creation of blemishes which might interfere

with interpretation of radiographs.

12.1.6 PERSONNEL QUALIFICATION

Personnel preparing parts, setting up or conducting the test

shall be qualified MIL-STD-410, level I or higher. Personnel

evaluating radiographs shall be qualified per MIL-STD-410, Level

II or III.

2-80 12-24-86
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12.1.7 EXAMPLES, TEST EQUIPMENT

The listed X-ray unit was´•employed (unless otherwise indicated in

the specific inspection technique). When substitute equipment is´•

used, it may be necessary to make appropriate adjustments to the
established techniques.

NOTE

The use of RADIOATIVE ISOTOPES (Gamma Ray) for

radiographic inspections contained in this manual is

Prohibited.

(1) COMPONENT’ TO BE INSPECTED:

The following components are to be inspected by X-ray inspection
as required in Maintenance Requirement.

Component Material Total Part thickness

Horizontal Stab. Front Spar Aluminum O.SO"(root) to 0.17"(’tip)
Horizontal Stab. Rear Spar Aluminum 0.30"(root) to 0.13"(tip)

Flap control Sys. Ui~iversal Steel 0.24" for direction A

Joint 0.40" for direction B

(NOTE)

NOTE Thickness by direction

0.12"

0.12"
0´•40"

12-24-86 2-81
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(2) RADIOGRAPHIC DATA

The following table represents the sample data which were used during
actual radiographical inspection practice on several experiences of

MU-2

Therefore, specific figures or conditions herein are not to be

considered as requirements for this radiographical inspection but to be

utilized as a guide for a person who is engaging this inspection.

Data herein will vary from equipment to equipment and frcnn condition to

condition at the site where inspection is performed. All necessary

requirements should be established by the qualified person and

conformed to the requirements of MIL-STD-453.

Rigaku, Radioflex

Equipment Andrex

100 GSB

Inspection Company NDE-AID, Inc.(Fortworth, Tx) MHI (Japan)

Component H.Stab. Universal Joint H.Stab.

"ON" or "OFF" of aircraft OFF OFF OFF

KV 100 150 65 70

Ma 4 1 4 5

Time 2 min 30 sec 6 min 1 min

SF Distance 46" 24" 20"

SP Distance contact contact contact

Angle 0" 00 0"

Filter NO I NO I NO

Film Type NDT55 NDT55 KODAK M

Film Size 7" X 17" 7" X 17" 7"X 17"

or smaller

Lead Screens Front No Front .005" Front No

Rear .010" Rear .010" Rear .010"

Density 1.0 to 3.0 1.0 to 3.0 1.0 to 3.0

Penetrameter As Required per MIL-STD-453

2-82 7-1-87
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TEMPORARY REVISION N0.2-2
This Temporary Revision No. 2-2 is applicable to the following Maintenance

Manuals

MODEL NO. REPORTNO. PAGE

MU-2B-25/-261-26A MR-0215 2-80 thru 2-84

MU-2B-40 MR-0333 2-80 thru 2-84

MU-2B-351-36A MR-0218 2-83 thru 2-87

MU-2B-60 MR-0336 2-83 thru 2-87

Insert facing the page indicated above for the applicable Maintenance Manual.

Retain this Temporary Revision until such time as a permanent revision on this

subjectis issued.

REASON To change Fluorecent Liquid Penetrant and Magnetic Particle

inspection.

CHANGE Paragraph 12.2 and 12.3 as follows.

12.2 FLUORESCENT LIQUID-PENETRANT INSPECTION

12.2.1 GENERAL

(1) Fluorescent Liquid-Penetrant Inspection is a nondestructive method for finding,small

cracks or other discontinuities that occur on the surface of a part or assembly which

may not be evident by normal visual inspection.

This inspection is conducted by applying a liquid which penetrates into surface defects.

The ekcess penetrant liquid is wiped off and a developer is applied to draw the

penetrant from the surface crack or discontinuities. Visual Indications are observed by

the fluorescence of the penetrant under ultra violet (black) light. The penetrant method

of inspection requires that the surface in the inspection area be thoroughly clean and

free of paint.

(2) This section provides guidelines forFluorescent Liquid-Penetrant inspectionsby

technically trained persons.

TEMPbRARY REVISION NO. 2-2

Page 113
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12.2.2 APPLICABLE DOCUMENTS

The following documents will be referred to when conducting penetrant inspection.

(1) NAS 410 "NAS Certification Qualification of Nondestructive Test Personnel"

(2) ASTM E 1417 :"Standard Practice for Liquid Penetrant Examination"

(3) SAE AMS 2644 "lnspection Material, Penetrant"

12.2.3 PROCEDURE

The fluorecent liquid-penetrant inspection should be conducted in accordance with ASTM E

1417 Latest revision.

12.2.4 PERSONNEL QUALIFICATION

Personnel preparing parts, setting up or conducting the inspection and evaluating

its results shall be qualified per NAS 410.

12.3 MAGNETIC-PARTICLE INSPECTION

12.3.1 GENERAL j

(1) Magnetic-Particle inspection is a method for locating surface and subsurface

discontinuities in ferromagnetic materials material capable of being magnetized);

consequently, nonferromagnetic materials (such as aluminum alloys, magnesium all~s,

copper alloys, lead, nickel base alloys and many stainless steel alloys) can not be

inspected by this method. Magnetic discontinuities not lying parallel to the magnetic

field will cause a "leakage field" to be formed at and above the surface of the part. The

presence of the leakage field is detected by pouring small ferromagnetic particles over

the surface of the part. Some of these particles are magnetically gathered and held by

the leakage field to form an outline indicating the location, size shape and extent of the

discontinuity.

WARN ING

Improper operation of magnetic particle inspection

equipment because of faulty equipment or by untrained

persons can jeopardize the airworthiness of parts being

inspected. Minute electrical burns caused during

inspection by improper operation of the test equipment

can result in eventual failure of the part.

TEMPOkARY REVISION NO. 2-2

Page 2 3
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(2) This section shows some examples of magnetic particle inspection procedures as

guidelines for technically trained persons.

12.3.2 APPLICABLE DOCUMENTS

The following documents will be referred to when conducting Magnetic Particle Inspection.

NAS 410 "NAS Ceitification g Qualification of Nondestructive Test Personnel"

ASTM E 1444 :"Standard Practice for Magnetic Particle Examination"

12.3.3 PROCEDURE

The magnetic particle inspection shall be conducted in accordance with ASTM E 1444

latest revision.

12.3.4 PERSONNEL QUALIFICATION

Personnel preparing parts, setting up or conducting the inspection and evaluating its

results shall be qualified per NAS 410.

TEMP6RARY REVISION NO. 2-2

Page 3 1 3
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12.2 FLUORESCENT LIQUID PENETRANT INSPECTION

12.2.1 GENERAL

(1) Fluorescent Liquid-Penetrant Inspection is a nondestructive method
for finding small cracks or other discontinuities that are open to

the surface which may not be evident by normal visual inspection.
Fluorescent Liquid-Penetrant Inspection can be used on airframe

parts and assembl ies accessible for its appl ication This

inspection is conducted by applying a liquid which penetrates into

surface defects. Excess penetrant liquid is wiped off and optimum
developer applied to draw the penetrant from the surface defects so

that visual indications are obtained brilliantly by fluorescence of

the penetrant under ultra violet (black) light. The penetrant
method of inspection requires that the surface in the inspection
area be thoroughly clean and free of paint.

(2) This section shows an example of Fluorescent Liquid-Penetrant
inspection procedures as guidelines for the technically trained

persons

12.2.2 APPLICABLE DOCUMENTS

The following documents will be referred to when conducting penetrant
inspection.

(1) MIL-STD-410 "Nondestructive Testing Personnel Qualification and

Certification"

(2) MIL-STD-6866 "Inspection, Liquid Penetrant"

(3) MIL-I-25135 "Inspection Materials, Penetrant"

12.2.3 PROCEDURE

(1) SURFACE PREPARATION

a. All surfaces of a work piece must be thoroughly cleaned by suitable
chemical method free from any dirt, grease, oil, paint or any

contaminants which would mask or close a defect open to surface, and

must be water rinsed. No mechanical removing method should be

applied since it would tend to mask defects. The surface should be

completely dried before applying the liquid-penetrant.
b. The 1 iquid-penetrant and area to be inspected shall have a

temperature of 60 OF (15 OC) minimum to 130 OF (54 OC) maximum.

(2) PENETRATION

Afterthe work piece has been cleaned, liquid penetrant is applied by
aerosol spray or brush to form a film of penetrant over the surface
being inspected. This film should remain on the area for a minimum of

30 minutes to allow maximum penetration of the penetrant into any

surface openings that are present. The entire surface of the part
inspected shall be maintained in the fluid wet condition until the

penetrant has sufficiently penetrated into the defect interior.

NOTE: Please seeii~TEMPORARy
3-20-92REVISION 2-83

C~- thal revises fhis page.
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(3) REMOVAL OF EXCESS PENETRANT

Optimum removal of the excess penetrant is accomplished by wiping off

as much of the penetrant as possible with a paper towel or a lint-free

cloth, then wipe off the remaining penetrant with a clean cloth

slightly dampened with the penetrant system cleaner and finally, with

a dry paper towel or clean cloth so that the liquid-penetrant into the
defect interior is left remaining as much as possible.

NOTE

The washing method such as flushing over the

inspected surface shall be avoided since this
will flush the penetrant from shallow defects.

(4) DEVELOPMENT

The developing agent is applied by aerosol spray to form a film over

the surface being inspected. The developer acts as a blotter to assist

the natural seepages of the penetrant out of any surface openings and
to spread it at the edges to greatly magnify the apparent width of the
crack. The developer also provides a uniform background to assist

interpretation. Caution should be used in the application of the

developer to provide the optimum coating thicla~ess. If the coating is
too thinly applied the penetrant will not be spread and a crack or

other discontinuity will not be as easily detected, if the developer
coating is thickly applied the penetrant might not bleed through the

coating.
(5) INSPECTION
After being sufficiently developed, the surface is visually examined
for indications of penetrant bleeding from surface openings. This
examination must be performed under suitably darkened conditions for
the penetrant to fluoresce during exposure to ultraviolet (black) light
which meets the following minimum requirements (1) 3200 to 4000

angstrom wave length (2) over 1000 iuw/cm2 at 15 inches (38 cm) from the
surface to be inspected (3) darkness of under 1.5 foot-candle in the

inspection area.

NOTE

Care should be taken not to leave it for too

long as the penetrant may spread excessively
resulting in misjudgement.

NOTE: see the 1‘;
TEIWPOHARY

REVISION

that revises this page. I)
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(6) POST INSPECTION CLEANING

After completion of the fluorescent liquid penetrant inspection, the

inspection areas are to be thoroughly cleaned by suitable solvent or

water rinsed to remove the developer coating and ~nv remaining traces

of penetrant. Then, the exposed area shall be painted per the

appropriate Maintenance Manual or Structural Repair Manual.

NOTE

All components of the penetrant inspection
system must be from the same manufacturer and

be designed to be used together. For instance,
it is not permissible to use a penetrant from

one manufacturer and a cleaner/remover from
another manufacturer to inspect the same

work piece.

12.2.4 PERSONNEL QUALIFICATION

Personnel preparing parts, setting up or conducting the inspection and

evaluating of its results shall be qualified per MIL-STD-410.

12.3 MAGNETIC-PARTICLE INSPECTION

12.3.1~ENERAL

(1) Magnetic-Particle inspection is a method for locating surface and

subsurface discontinuities in ferromagnetic materials (i.e. material

capable of being magnetized) consequently, nonferromagnetic
materials (such as aluminum alloys, magnesium alloys, copper alloys,
lead, nickel base alloys and many stainless steel alloys) can not be

inspected by this method. Magnetic discontinuities lying ina

direction generally transverse to the direction of the magnetic
field of the part magnetized for the test will cause a leakage field

to be formed at and above the surface of the part. The presence of

the leakage field denoting the discontinuity is detected by the use

of finely divided ferromagnetic particles over the surface of the

part. Some of the particles are magnetically gathered and held by
the leakage field to form an outline indicating the location, size,

shape and extent of the discontinuity.

NOTE: Please see the

TEMPORARY
REws~onr

that revises this page.
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I W~.NING)WARNING

Improper operation of magnetic particle inspection
equipment because of faulty equipment or by
untrained persons can jeopardize the airworthiness
of parts, being inspected. Minute electrical burns
caused during inspection by improper operation of
the test equipment can result in eventual failure
of the part.

(2) This section shows same examples of magnetic particle inspection
procedures as guidelines for the technically trained persons.

12.3.2 APPLICABLE DOCUMENTS

The following documents will be referred to when conducting Magnetic
Particle Inspection.

MIL-STD-410 "Nondestructive Testing Personnel Qualification and
Certification"

MIL-STD-1949 "Inspection, Magnetic Particle"

12.3.3 PROCEDURE

(1) SURFACE PREPARATION

All foreign matters such as grease, paint, scale, and other matter that
will impair the normal distribution of the magnetic particle, electro

magnetic property, and identification, shall be removed from the
surface of the item to be inspected.

(2) MAGNETIZATION
The inspection of both the circular magnetization and the longitudinal
magnetization must be performed.

NOTE

a. In the magnetization of items to be

inspected, it must be performed with

sufficient care not to have any current

burning
b. The electric current flow time will be 1j2

to 1 second X more than 2 times.

NOTE: Please see the

REVISION
TEMPORARY

that revises this page.
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(3) INSPECTION

a. Unless otherwise specified, fundamentally, the inspection is

performed by the direct current wet type continuous method and the
fluorescent property magnetic particle inspection.

b. In the fluorescent magnetic particle inspection, the ultraviolet

(black) light (which is 3200 to 4000 angstrom wave length) intensity
illumination on the surface of the item inspected shall be more than

1000 Lrw/cm 2 Also, this examination must be performed under

suitably darkened conditions that are under 2.0 foot-candle (20 lux)
in the inspection area.

(4) DEMAGNETIZATION

The inspected items shall all go through the demagnetizer and have a

complete demagnetization performed. If necessary, the confirmation of

the result of the demagnetization shall be made with an adequate
demagnetization meter. (field indicator etc.)

(5) POST INSPECTION CLEANING
After the completion of the inspection and demagnetization, all parts
shall be sufficiently cleaned with proper cleaning solvent.

NOTE

Furthermore, the´•plug, mask, etc., used for

protection purposes shall be removed after the

cleaning.

12.3.4 PERSONNEL QUALIFICATION

Personnel preparing parts, setting up or conducting the inspection and

evaluating its results shall be qualified per MIL-STD-I10.

E~,
REV/SION

’I that revises this page.
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a
The aircraft’s structure is divided into three major components:

Wing, fuselage, and empennage. The wing, being of an all-metal, canti-

lever, integral construction, is attached to the upper fuselage by
7075-T6 extrusion frame fittings with four bolts at F. STA4850 and

F. STA5605. The wing’s major components are: wing proper, flap,
spoiler, and aileron trim tab. The engines are installed on the leading
edges of both wings at W. STA2250, and the tip tanks are installed

at the wing tips.

The fuselage consists of F. STA -170 to 8895 and the aft fuselage
F. STA8895 to 10670, connected at F. STA8895 by four bolts. The cockpit
and cabin, between F. STA1080 and F. STA8035, can be pressurized to

5.0(*1), 6.0 psi (*2) of the maximum differential pressure. The detach-

able nose cone under which the radar antenna is installed is forward of

F. STA 180, is a honeycomb sandwich constructed radome. The forward

electronics compartment is located in the upper section between F. STA

180´•c~ 1080 and the nose landing gear, with its related mechanical

components and landing light is located directly beneath it. The

cockpit is situated between F. STA 2130 and F. STA 2690, the cabin

between F. STA 2690 and F. STA 7845.

On the left hand side of the fuselage, between F. STA6495 and F. STA7250,
is the entrance door, and on the right hand side, between F. STA4850 and

1) F. STA5605, is the emergency door, respectively.

The main landing gear forward and aft doors are located at the side of

bulge between F. STA4265 and F. STA5830. Air conditioning system,

radio, and batteries are installed between F. STA8035 and F. STA8895.

2. WING

2.1 GENERAL DESCRIPTION

2.1.1 WING

The wing is divided into outboard section and inboard section outside

of engine nacelle at W. STA2590. These two sections are joined
together with four bolts and four shear pins. Inboard section is

stressed skin construction utilizing two spars and longerons which

run spanwise inside upper and lower skins. The front and rear

Wagner spars are located at 22X and 60% of the wing chord, respec-

tively. Ribs are placed every 11.8 to 13.8 in. (300 to 400 mm)
intervalsi Wing section inboard of engine nacelle (W. STA1950) forms

an integral tank. The leading edge is hinged to wing section by a

piano hinge and is detachable for ease of access. Outboard section

is stressed skin construction~utilizing two Wagner spars extended

from those of the inboard section. Stiffeners are placed.inside upper
and lower skins to provide additional stiffness. Ribs are placed
every 7.9´• to 11.8 in. (200 to 300 Imn) intervals. Between W. STA2590

and W. STA4350, provisions are made for metal auxiliary fuel tanks.

"1 Aircraft S/N 652SA

k2 Aircraft S/N 661SA, 697SA and subsequent

3-1
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2.1.2 FLAP (See Fig 3-1)

The double slot flap is installed along most of the wing trailing edge.
The L.H. R.H. flaps are divided into inner and outer sections. Each

main flap is a stressed skin construction, and the front inner flap is

of stressed skin construction and the outer flap is a metal spar
construction with a foamed plastics core and an FRP outer skin. Both of

them are attached to the main flap. The metal aileron trim tab is

attached to the trailing edge section of the outer flap.

2.1.3 SPOILER (See Fig 3-1)

The spoiler is made of an aluminum extruded material, consisting of two

sections (2ea for L.H. and R.H.) which are located behind the rear spar.
It spans 31.5%--96% of the half wing andis attached to the rear wing
spar

,p~"

?r!´•

Flap

Fig 3-1 Flap Br spoiler

2.2 REMOVAG AND INSTALLATION OF WING ORIGINAL

2.2.1 GROUND SUPPORT EQUIPMENT REQUIRED
AS Received By

AT P

(1) Sling-wing GSE 016A-99025

1 (2) Remwerlringfuselage mating fitting GSE 016A-99029

2.2.2 PREPARATION

Before removing the wing, remove the following items. (See Fig 3-2)
(1) Center wing front upper access panel.
(2) Center wing rear upper access panel.
(3) Wing rear lower fillet (L.H., R.H.)
(4) Wing center lower fillet (L.H., R.H.)
(5) Front side fillet (L.H, R.H.)
(6) Rear fillet

3-2 3-20-92
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i. Center wing front upper access panel 4~ Wing center lower fillet

2. Center wing rear upper access panel 5. Front side fillet

9. Wing rear lower fillet 6. Rear fillet panel

Fig.’ 3 2 Removal df´•fillets and panels

2. 2. 3 PROCEDURES

/1) Fuel system

(a) Drai~ifuel.

(b) Remove pressurizing air line (W´•. STA 455) for tip tank. (See Fig. 3-3)
(c) Remove electric plug of pressurizing air line shutoff valve.

(d) Remove drain lines of L. Il. and R. H´•. boost pump.

(e) Remove drain line of center fuel tank.

~2) Engine

(a) Insert rig pin into pulley of engine control cable at F. STA 8035.

(b) Remove turnbuckles (8 ea. of engine control cable located behind the rear

center wing spar.

(3) Air conditioning and wing de-icer’system (See Fig. 3-4)

(a) :DisconneCt air pressure line at L. Il; side of center wing trailing edge.
(F. STA 6215)

(b) Remove ducts for engine bleedair at both side of center wing trailing edge.
(See Fig. 3-5)

(c) Disconnect wing de-icer line at R. H. side of center wing leading edge.
(F. STA 4745)

(4) Electrical and instrument system

(a) Remove elec.tric~l piugs P255, P26, P257 P258,- P275 (*2) ,´•P276 ("2)

P483..(*1´•) ,´•P484’(*1), P486 (*2) and P490 at both sides of center wing

leading edge´•.

*1 Aircraft´• S/N 652SA

*2 Aircraft S/N. 661SA,~ 697SA and subsequent 3-3
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(b) Remove electrical panel assembly located at center wing leading edge.
(Bee Fig. 3-6)

(c) Disconnect electric wire (fuselage side) from terminal blocks TB405,
TB406 and TB407 ("2) at center wing trailing edge and disconnect

electric wire for generator from 5277 and 5278,

(d) Remove bonding jumper at center wing trailing edge, (F. STA 6125)
(See Fig. 3-7)

(e) Remove electric wire’of left and right boost pumps from boost pump line filters.

(f) Remove two clamps binding electric wire and located at center wing trailing
edge. CW. STA 6125)

(g) Disconnect tubing for vacuum system for the gyro drive from elbow at center

wing leading edge.

(h) Disconnect auto-pilot cable (if installed), (See Fig. 3-8)

"2 Aircraft S/N 661SA, 697SA and subsequent

;II----;--´•

-d

j ii r

ORIGINAL

Fig, 3-3 Removal of pressurizing Fig. 3-4 Removal of turnbuckle
AS Received By

air line for tip tank AT Pfor engine control cable

Y
ir~r

I‘i~TI r ´•s~n

’f ,/’ji 3 ii j I
´•d

I I. it

Fig. 3-5 Removal of bleed air Fig. 3-6 Removal of electric

duct panel assembly

3-4
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(5) Flight´• control system

(a) R~move control cable of spoiler control system at denter wing trailing edge.

(FSTA 5772) (See Fig. 3-8)

(i) Loosen´•turnbuckle of cable, under the floor, F. STA 6725.

(ii) Remove retainer: from’cable fitting of quadrant in ditferential linkage.

~´•i:;´•"i:

Fig. 3-7 Removal of bonding Fig. 3-8 Removal of spoiler control

jumper cable

(6) Wing

(a) Lift wing with slidg fixtures attached at 3 points on W. STA O of the upper front

spar surface and W. STA 1150 of~ the upper rear spar surface (both sid~s).
Remove rear spar wing-fuseiage connection bolts first and then front spar wing-

fuselage connection bolts. (See Fig. 3-9)

(b) .Lift wing,. in such- a manner’that, no impact:load is applied to the wing.
Rest’it on a dolly with supports at W. STA 3950: (both sides).

CAUTION

Walk only on spar flanges or ribs. Do not step
on the forward or rear wing fillets.

ORIGINAL

As Received By
AT P

3-5
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Rear spar After installing

attaching bolt

Front spar I~ with 6 to 25 in-

Ibs (7 to 29 kg/cm)

j", C c´• of torque, install

cotter pin.

1
io cc

cc 3

After instal’ling attaching bolt with 24~89 in-lbs (28~103 kg-cm)

of torque, install cotter pin.

i. Front spar fitting 2. Attaching holt

3. Rear spar fitting 4. Attaching bolt

Fig. 3 9 Removal of wing

2. 3 REMOVAL AND INSTALLATION OF OUTER WING (See Fig. 3-10)

(1) Remove inboard and outboard flap assemblies in accordance with Para. 9. 2,

CHAPTER V, Flight Control System.

(2) Remove spoiler assembly in accordance with Para. 5. 2, CHAPTER V, Flight
Control System.

(3) Remove outer wing side access panel of inner and outer wing connecting section.

(4) Remove access panel at outer wing leading edge lower surface. (W. STA 2800)

(5) Disconnect fuel vent line at W. STA 2810.

(6) Disconnect hose for wing leading edge de-icer boots at W. STA 2870.

(7) Disconnect pressurizing air line for tip tank at W. STA 2770.

(8) Disconnect fuel transfer line for tip tank at W. STA 2680.

(9) (*1) Remove electrical plug from receptacle 5415 located at inner wing
leading edge W STAi590, and 5441 located at outer wing leading edge
W STA2770.

(*2) Remove electrical plug from receptable (5441, 5415 or 5401 for L.H.

and 5442, 5416 or 5402 forR.H.) located at outer wing leading edge.
(W. STA2785)

(10) Remove nacelle upper access panel at W. STA 2300.

(11) Disconnect fuel transfer line for outer wing at W. STA 1950.

(12) Remove inner and outer wing attaching bolts (4 ea.

(13) Rej.nstall in reverse sequence of removal.

Take care of the following items when installing outer wing.

~1 Aircraft S/N 652SA
3-G .*2 Aircraft S/N 661SA, 697SA and subsequent

6-1-79
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(a) Apply rust preventive oil (MI1-C-16173 grade i, MIL-C-11796
class 3 or MIL-C-16173 grade 2) on bolt shank when installing
bolt.

(b) Installation torque values for bolts are as follows;

Rear spar upper 690--´• 990 in-lbs

Front spar upper 1000^´• 1440 in-lbs

Rear spar lower 1300cy 2160 in-lbs

Front spar lower 2500cv 4500 in-lbs

When attachment is used on top of torque wrench, torque values are corrected

as follows:
Wrench length x torque value specified above

Corrected torque value
Wrench length attachment length

Outer wing
rear spar

Outer wing; fitting

1

aid‘’"
E----

Outer wing front spar fitting

Fig. 3-10 Removal of outer wing

2. 4 REMOVAL AND ~INSTALLATION OF WING LEADING EDGE (See Fig. 3-11)

(1) Remove upper and lower covers of wing front spar, W. STA 1100´•--1300.

(2) Pull out hinge pins (lea. upper and lower) running from W. STA 580 through
W. STA 1950.

(3) Disconnect hose of boot.

(4) Remove wing leading edge.
Reinstall in reverse sequence of removal.

ORIGINAL

As Received By
AT P :I-

:iejl

Fig 3 II Removal of wing leading edge
3-31-90 3-7
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3. EMPENNAGE

3. 1 GENERAL DESCRIPTION

The empennage consists of a horizontal stabilizer, elevator, vertical stabilizer,
and rudder. Trim tabs are attached to the trailing edges of the elevator and

rudde r.

Empennage also includes the detachable dorsal fin made of FRP and horizontal

stabilizer leading edge fillet made of metal.

The horizontal stabilizer is all metal, integral, (L. H. and R. H. 2 spar,

stressed-skin construction and is attached to fuselage with 4 bolts.

The vertical stabilizer is all metal (except the tip), cantilever, 2 spar, stressed

skin construction and is attached to the aft fuselage.
The 18.5 in. (470rmn) long tip section is made of FRP for VHF antenna installation.

The elevator is all metal, mono-spar, stressed skin construction with both L. H.

and R. H. sections made in one piece connected by a torque tube. The elevator is

attached to the horizontal stabilizer at a central hinge and 2 hinges on each side.

Rudder is all metal (except the tip which is made of FRP), mono-spar, stressed

skin construction and is attached to the vertical stabilizer with 2 hinges.

3. 2 REMOVAL AND INSTALLATION OF EMPENNAGE

3. 2. 1 HORIZONTAL STA BILIZ ER

(1) Remove tail cone, horizontal stabilizer leading edge fillet, and inspection
panel between F. STA 9903. 5 10240.

i2) Remove elevator control cable at turnbuckle, F. STA 8605

fMain-Aft fuselage mating point).

(3) Remove trim tab control cable at turnbuckles, F. STA 8370 and 9625.

(4) Remove elevator control cable terminal at elevator quadrant. (See Fig. 3-12)

NOT IE

After removing control cable on the main fuselage,
keep the cable in tension by means of rubber cord.

It is not necessary to remove down spring.

Rigging pin is to be inserted at quadrant section.

(5) Remove clamp at the fuselage frame section, F. STA 9903.5, and remove hose

for de-icing system. (See Fig. 3-13)

(6) Remove bonding jumper.

(7) Remove rear spar stabilizer-fuselage connecting bolts, and then remove front i

spar stabilizer-fuselage connecting bolts. (See Fig.3-14 and Fig. 3-15)

(8) Pull horizontal stabilizer rearward.

(9) Install in reverse sequence of the removal.

3-8 3-31-90



maintenance
manual

NOTE

To install horizontal stabilizer, install stabi lizer-

fuselage connecting bolts in forward spar before

installing stabilizer-fuselage connecting bolts in rear

spar, and then install the bolts-in rear spar.

3.2.2 VERTICAL STABILIZER

(1) Remove tail cone dorsal cover, fillet and access cover at FUS. STA

9903.5 thru 10240.

(2) Disconnect tail light electric wire at terminal block (TB319).

(3) Disconnect rudder control cable at turnbuckle located on FUS. STA 8605

(main fuselage to rear fuselage connection).

(4) Disconnect rudder trim tab control cable at turnbuckle locate on FUS.
STA 9625.

NOTE

Maintain keep the tension, after disconnecting control

or other suitable means.cablesin the forward fuselage side with rubber cords

(5) Remove anti-ice equipment hose after removing clamps at forward top
part of FUS. STA 9195 fuselage frame.

(6) Remove rudder from vertical stabilizer in accordance with Chapter 5,
paragraph 4-2.

(7) Remove bolts connecting front spar fittings to fuselage while hanging
vertical stabilizer in a suitable manner. Next, remove bolts connecting
rear spar fittings to fuselage.

NOTE

Secure the shims (etc) used on surface contacting with

fuselage side fittings, to the fuselage or to the

vertical stabilizer in a suitable manner in order to

keep them from becoming lost.

NOTE

Record the number and location of shims.

3-31-90 3-9
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(8) Remove the vertical stabilizer lifting slowly upward taking carethat

undue pressure is not exerted between the spar fitting and the fuselage
side fitting.

(9) Install in reverse sequence of removal.

3.2.3 ELEVATOR AND RUDDER

For removal and installation of elevator, see Chapter V section 3.2, and

for removal and installation of rudder, see Chapter V section 4.2 of this

manual

I~

dA I,

s
"5

:e

´•;b

Remove elevator control cable fitting Remove hose for de-icing system
Fig. 3-12 Fig. 3-13

E

,~L1L;

i
i$"

3L~

Tighten stabilizer-fuselage connecting Tighten stabilizer-fuselage connecting
bolt in forward spar with a torque of bolt in rear spar with a torque of 140

60 to 85 in-lbs (69 to 98 kg-cm) and to 203 in-lbs (161 to 234 kg-cm) and

apply alignment mark. If it is hard apply alignment mark.

to install cotter pin, nut may be

tightened up to 140 in-lbs (161 kg-cm) Fig. 3-15

torque maximum.

Fig. 3-14
ORIGINAL

As Received By
3-10 AT P 3-31-90
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3. 3 BALANCING OF ELEVATOR AND RUDDER

(1S For elevator and rudder, balance surfaces to the required conditions

in static condition.

Surface Raquired Conditions

Elevator 0 to 3.17 in-lbs Over Balance
(0 to 3.65 Kg-cm)(for both sides)
Nose Heavy, Painted LH RH

Rudder 0 to 9.6 in-lbs(0 to 11.06 Kg-cm)
Over Balance, Nose Heavy, Painted

(2) Adjustment

For both elevator and rudder, adjust mass balance in the following manner.

(a) To correct under balance, add the adjustment washer (0l0A-22012 or JIS-H-

4301), eac~h weighing 0. 044 lbs(20 g), and far over balance, remove the

adjustment washer or scrape the inside of mass balance surfaces to the

above limits specified in Para. (1).

4. FUSELAGE

4. 1 GENERA L ’DESCRIPTION

The fuselage is all metal, semimonocoque construction and consists primarily of

longerons in 1 or T\ section and a strong box beam keel located in the lower

section of fuselage between F. STA 1275 and F. STA 7845.

The frames In 3 section are arranged at 11.8 in. (30 cm) intervals. The pressure

bulkheads are made from stiffened panel sheets, while the floor panels are of

sand~ich construction with foamed plastic core and 2024-’13 clad sheet surfaces.

The wing Is attached to 7075-T6 extrusion frame at F.STA 4850 and F.STA 5605.

The bulges are provided between F. STA3130 and F. STA7530 to retract main land-

ing gears. The antenna is installed in the forward section of the bulge, main Land-

ing gear doors in the center section and step in the rear section.

The windshield, and windows of cabin, entrance door and emergency exit door are

formed by one piece of Plexiglas respectively and consist of double Plexiglas panes

which can be replaced.

3-31-90 3-10-1
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4. 2 NOSE CONE

4. 2. 1 REMOVAL AND INSTALLATION (See Fig. 3-16)

(1) Remove electronics compartment door and inspection doors (F. STA1B0

1080).

(2) Supporting nose cone, remove attaching bolts at F. STA180 frame.

(3) Install in reverse sequence of removal.

(4) After installation, seal the gap between nose cone and F. STA1SO frame

with sealant PR341 so that mold line is flush.

1 C~UTIONCAUT ION

Nose cone should be handted

with care.

:1-10-2 3-31-90
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i. Nose cone

2. fastener

3. Electronics compartment door

Fig. 3-16 Nose cone and electronic compartment door

4. 3 ’ELECTRONICS COMPARTM´•E´•NT DOOR (See Fig. 3-16)

4. 3. 1 REMOVAL AND INSTALLATION

(1) Turn quarter-turn fasteners counterclockwise to disconnect.

(2) Remove the door frpm the airframe.

(3) Install in reverse sequence of removal.

4. 4 ENTRANCE DOOR

4. 4. 1 CONST´•RUCTION (See Fig. 3-17)

;The entrance door is opened outward, attached to the airframe with hinges at

the front end of the door. It opens forward to about 112 degrees. The door latch-

ing rods engage five~ steel latch plates on each side of the fuselage door frame,

four at the corners and the one at rear side serves as an open lock:

The door has inside and outside handles O at about the center of door and the

handles are connected mechanically to latch rods It is possible to lock or

unlock the door by rotating handle. When latch rod is in unlocked position, a

warning light notifies pilots of danger. Pressure lock mechanism and open

3-11
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lock mechanism are provided to p~revent handle from being turned while cabin

pressurization is on or the door is’opened. As the cabin is pressurized, an

inflatable seal is provided on the entrance door for pressure sealing.
The key lock is located on the outside door handle and is operated by pushing and

turning the key clockwise approximately 180 degrees. A chloroprene rubber seal

is also provided as a weather seal when the inflatable seal is not inflated.

In the center of the door at hinge side, a gust lock device is provided to keep
the door open even in the wind below 15 Kts.

4. 4. 2 REMOVAL AND INSTALLATION

(1) Remove a qpring for gust lock device.

(2) Remove dot buttons.

(3) Remove retainerrings and remove pins.

(4) Install in reverse sequence of removal.

~(5) Remove and reinstall window according to Para. 5. 3. 1 and 5. 3. 2.

4. 4. 3 INSPECTION

(1) Door handle can be operated by not more than 30 Ibs (13.6 kgs) when

pulled~down to a point 1 in. (25 rmn) inside of the handle edge.

(2) When the door is closed, a tight fit is obtained by pushing down the latch rod

inside the cabin.

(3) Latch rod is correctly adjusted.

(4) Handle stopper is correctly adjusted.

(5) Rubber seal´•shows no indication of damage;

(6) Cable tension is correctly adjusted.

4. 4. 4 ADJUSTMENT

(1) Adjustment of handle operat’ing force.

Adjust the position of bracket at the door frame.

Adjustments should be made in the following sequence.

(a) center bracket of rear side

(b) upper bracket of rear side

(c) lower bracket of rear side

(d) upper bracket of front side

(e) lower bracket of front side

Airplane should not be on jacks and fuel tanks should be empty if possible.

NOTE

(i) Missmatch between door and skin is not more

than 0. 06 in. (1.5 rmn).

(ii Shim and used’once should not be reused.

(iii) Installation torque for bolt and O is 75´•u 100 in-lbs.

(86 to 115 kg-cm).

(2) Adjustment of latch rod clearance (See Fig 3-17 Detail A)
Loosen bolt and adjust spring in the installed position. Installation torque
for bolt is 75~ 100 in-lbs. (86 to 115 kg-cm).

3-12
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1
L3

B Latch :O

22 21 22 9

.Contact surface of

latch (fixed) and bracket a B I;~= UP 0. 315f0. 02 in.
’9 \7 ’6 ’5

A Latch (8f0. 5 mm)
Center 0. 276f0, 02 in. 2’7 27 24

(7 f 0.5 mm)
Down 0. 2f 0. 02 in. zs-

z F,

j5 =t 0. 5 mm)
L?= Up 2. 284 0..02 in.

29-~

~5 (58~0.´•5 mm)
Center 2. 284f 0. 02 in.

1 29

(58~0.5 mm) t\3O
Down 2. 244f 0. 02 in,

(57f0.5 mm)
C H3ndle

C
mechanism

´•8

121

’3

82 ii D Air inlet

38

33 82

1Toseaisuppart

6 Compressed air

:~P ON 0~ 04 in. (0-i mm)

6 40 16

8~"E jj 3"

A Is F
Seal should not come out

34

i. Dot button 11. Handle feeling 20. Bolt 30. Center latch

2. Pin mechanism 21. Rdd assembly mechanism

3. Retainer ring 12. Open lock 22. Adjusting nut 31´• Clamp-air inlet

mechanism 23. Gear Box 32. Seal support4. Hinge

5. Outside handle 13´• Crank 24. Stop 33. Hose

6. Key 14. Quadrant crank 25. Bolt 34. L;atch (fixed)

.7. Window glass 15´• Weather seal 26. Nut 35, Bracket

8, Turnb;uckle 16´• Inflatable seal 27. Bolt 36. Shim

9. L~atcki.rod 17. Bracket 28. Nut. 37. Bolt

10. Pressure lock 18. Shim 29. Cable 38. Gust lock device

mechanism
19’ Spring 39. Roller

Fig. 3-17 ´•Entrance door 40. Spring
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(3) Adjustment of latch rod (See Fig. 3-17 Detail "B")
Loosen two adjusting nuts e and turn rod assembly so that L1is(8f 0.5 mm) for rear upper clutch, 0.276 f 0.02 in.0.315 0.02 in.

(7 f 0.5 rmn) forcenter clutch, 0.2 -f 0.02 in. (5 f 0.5 mm) for

rear down clutch.

(4) Handle stopper adjustment (Fig. 3-17 Detail "B" "C")
With the door in the openposition, adjust the stop bolt ,~a located

in the gear box, up or down to set the lower crank (In! angle to 300
Adjust the cable tension at turnbuckle CH! to set the quadrant crank ci~

angle to 300 With the door open depress the open lock mech~nism

and turn the handle to the "close" position and release the door open

lock mechanism. Adjust the stop bolt located in the gear box,

up~ or down such that L is 2.283 0.02 in. (58 0.5 mm) for the top
and, center latches; an~ 2.244 f 0.02 in. (57 f 0.5 mm) for the bottom

latch. After the above adjustments have been made, insert the key
and check for key locking operation. Restore door to original open

condition.

(5) Adjustment ofr cable tension (See Fig. 3-18)

Adjust cable tension with turnbuckle C~

(6) Adjustment of~latch (fixed) and bracket ~(See Fig. 3-17 Detail "A")
Remove bolt and replace shlm Install bracket with bolt O
so that latch (fixed) slightly contacts with bracket hole at the

position shown in the figure when the door is closed.

(7) Adjustment of gust lock device (See Fig. 3-17 Detail "F")

Adjust spring installation so that the clearance between roller and

spring I~ may be O to 0.04 in. (0 to 1 mm) when the door is closed.

4.4.5 REPLACEMENT OF SEAL RUBBER (See Fig. 3-~17 Detail "D" "E")

4.4.5.1 When the inflatable seal rubber is damaged, replace it with a new

seal in accordance with the following procedureS.

(1) Loosen clamp at air~inlet section; remove rubber hose.

(2) Peel off rubber seal from bonded surface in such a manner that

channel is not’damaged.
(3) Before attaching new rubber seal, clean channel,rubber seal

sides and bottom with MEK or white gasoline.
(4) Apply one coat of cement EC-880 or EC-870 on channel and bottom

of seal.

(5) Wipe the cement lightly with toluol.

(a) Wipe about 24 inches (610 mm) and place seal on the

surface immediately after wiping.

NOTE

Installation is to be started from inlet

section and seal should not be over-stretched.

(b) After determining attaching location exactly, press it

’firmly to channel so that it is bonded.

(c) Leave seal for at least 4 hours before use, and 8 hours in

case of no pressing.

4.4.5.2 When the weather seal is damaged, replace it with a new seal

in accordance with the following procedures.

(1) Weather seal should be removed from its edge.
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(2):T3efore cementing, clean the surface with MEK or white gasoline.

(3).Apply one coat of cement EC-880 or’EC-870 (Sumitomo, 3M) in

accordance with the same procedures as inflatableseal, When the door

i’s closed, weather seal shduld not come out from clearance.

4.4.6 OPERATlONAL CHECK dF PRESSURE LOCK
MECHANISM i i I A

Operate’the pressure lock mechanism by pressurized
air~P (15 psi) and measure the length´•of;stroke A.
A shall be 0; 63 0. 04 in. (16f 1 mm).
In accordance with the procedure described in Para,

3.9.i, Chapter VIII, the pressure lock mechanism

can be operated by pressurized air of 15 psi,(l kg/ccX).

´•4. 5 EMERGENCY EXIT DOOR

a. 5. 1 CONSTRUCTION (See Fig 3-19) P

The emergency exit door, located on the R. H. side beneath the wing, is opened
inwar~d. Pressure load is carried by the 4 upper and lower hooks of the door

on the airframe side, and the air load, from outside of airframe, is carried by
2 latchpins C2) in the lower sectionof the door and the latch pin~ in upper section

of door. The rub~ber seal around the door comes in close contact with the

striker on the airframe side.for a pressure-tight seal.

4. 5. 2 TO OPEN THE DOOR

(1) Pullthe handle O until it reaches the stop and the bell crank O rotates and

the latch pin O disengages.

(2) Open the door, supporting it with the hands since it falls inward with 2 latch

pins in the lower serration plate as hinges.

4. 5. 3 ADJUSTMENT

(1) Adjustment of door

(a) Circumference of do;or (See Fig. 3-19 Detail "A")

Mating of the door pin~bjand the hook~on the airframe side can be adjusted

by increasing or decreasing the number of washers

(b) Radial direction of door (See Fig. 3-19 Detail "B", "C")

Adjust the hook and the serration plate aD on the airframe by moving

them in and out so there is no play in the in-and-out direction with the

door closed.

3-15
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1. Fork

2. Latch pin

3. Center latch pin

4. Handle

5. Bell crank

6. Roller

7. Stop

\2\ Plilll 11 8. Washer

9. Hook

10. Pin

11. Serration plate

12. Sealrubber

)b A a

II

’J~

L8 D
Lg= O. 236in.

(6 mm)
~L

6 LP

7 4

Lz=O. 197in. (5 mm) LI=O. 236 in.

Fig 3 19 Emergency exit door (6 mm)

(2) Mechanical adjustment

(a) Mating of the latch pin O and the fork on the airframe side is adjusted by
means of the fork thread so that the protrusion of the latch pin LQ is 0. 236

in. (6 mm). (See Fig. 3-19 Detail "C")

(b) Adjust fork thread so that roller and latch pin are in contact.

(See Fig. 3-19 Detail "C")
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(c) Adjust stop O by movi~ it up or down so that distance between the handle

(See Fig. 3-19 Detail "D")~and the inner panel line Lz is 0. 197 in. (5 mm) with the door closed.

4. 5. 4 REMOVING AND -REINSTA LLATION OF WINDOW

Remove and reii~stall according to Paragraph 5. 3 of this manual.

4. 6´• NOSE LANDING GEAR DOOR

4. 6, 1 REMOT~J"AL AND INSTALLATION (See Fig. 3-20)

Remove access doors at F. STA 640 N 1080 and F. STA 1080- 1275.

(2) Remove nose cone (or radome) and landing lights.

(3) Open the door and disconnect bonding jumper.

(4) Remove attaching bolts of actuator rod for door operating mechanism located

at center section of door, with door open. Take careof the actuator rod so as

not to change its´•length.

(5) Holding door, remove door hinge connecting bolt.

(6) Install in reverse ~sequence of´•removal. Take care of the actuator rod so as

not to change its length.

a

1. Bolt

i
1. Continuous hinge 4. Pin

2; Bolt

3. Bonding jurhper f~
2. Lockpin 5. Bolt

4. Actuator rod
3. Bonding jumper 8. Stop

Fig. 3-20 Nose.landing geardoor Fig. 3-21 Mainllanding gear fonvard~door

3-17
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4. 7 MAIN LANDI~C.GEAR FORWARD DOOR

4. 7. 1 AND

The main landing gear door is located at the side of bulge between F. S’rA

4265 and P. STA 5215. Two continuq~us hihges are provided in the upper section

of the door. The link mechanism with iridependent actuator opens or closes the

ddoi´• befo~e ok´• after gear retractibn anil 8xtension.

Lilik mechanism, bperated by a mdtor, locks or i~nlocks the door in opening
or closing.

4. 7. 2 REMOVAL AND INSTALLATION ~See Fig. 3-21)

(1) Open the door and hold it open with rope or chain,etc.

Disconnect electrical system.

(2) Remove nuts connecting door and link mechanism and disconnect bonding

jumper.

(3) Remove stop.

(4) Remove hinge pin in upper section.

(5) Install in reverse sequence of removal.

4. 8 MAIN LANDING GEAR AFT DOOR

4. 8. 1 CONSTRUCTION AND FUNCTION

This door is located at the side of bulge between F. STA 5120 and F. STA 5830,

and connected by a continuous hinge provided in upper section of door. The

connecting rod of the main landing gear is attached to the door, so the door closes

or opens together with main landing gear. The door is locked by a lock pin when

the door is closed. 1

-I z

1. Continuous hinge
~a 2. Pin

3. Lockpin
4. ´•Bolt

I >~1 5. Bonding jumper

Fig. 3-´•2i Main landing gear aft door
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4; s. 2 E1EMbVI\L A~jD iNSTALjLATION (See Fig. 9-22)

(1) Remove pin connecting fi´•ont door to connecting rod and disconnect bonding
Jumper.

(2) Remdve c;btter pin and hinge pin from upper hinge section and remove the

door.

(3) Install in reverse ~sequence of removal.

i. Entrance door
7

1P

2; Step body
3. Lever If
4. Lever

5. Adjusting rod 13

6. Lever

7. Torque tube

8. Bracket
17

9. Bracket

10. Spring --12
11. Bracket

12. Adjusting
13. Shim

14. Adjusting bolt

15.. Screw

16. Bolt
16 4

17; Bolt´• 3

Fig. 3-23 Step assembly and mechanism

4. 9 STEP ASSEMBL~Y

4, 9. 1 CONSTRUCTION~:.

The~ step assembly consis.ts of the step:body ’and operating mechanism, and is

provided in space,: rear oSthe ]bulge, under the entrance door and connected

mechanically to the entrance door.

When~the entrance door is´•opened by’half (about 77"), ´•´•the stepO is fully opened,
then the door moves individually for further opening (See Fig. 3-2~3)..
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4.9,2 REMdVAL ANd

(1) Open the step.

(2) Remove screw O and bolt

(3) ~o’inst811, tighten screw O and bolt

4, 9. 3 ADJUSTMENT

(1) To level the step, adjust by the rod O and bort~

(2) In case of mismatch between step and bulge skin when the step is closed, adjust

by the rod O and bracketO.

(3) Installation torque for boltO is 75 N 100 in-lbs. (86 to 115 kg-cm).

NOT E

i. Mismatch between step and bulge sltin shall

be less than 0. 04 in. (1 mm).

ii. Removed shim O should not be reused.

4. 10 CABIN FLOOR (See Fig. 3-24)

4. 10. 1 CONSTRUCTION

The cabin floors consist of six sandwich panels’ with a foamed plastic core, and

are attached to the floor-support members with screws. The two forward floors

are detachable but the four rear floors can not be detached, since they cdnstitute

a pressure bulkhead.

The rails for pilot seats and passenger se.ats are screwed on the floors.

Inspection panels for the landing gear operating mechanism and the emergency

landing gear extension mechanism are located in the two forward floors.

4. 10. 2 REMOVAL AND INSTALLATION

(1) Remove screws attaching rails for pilot seats and passenger seats.

(2) Remove screws from the floor panels and floor panel support member, and

remove the floors.

(3) install in rederse sequence of removal.
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:4 I, Forward flodr

C1 2. Center~floor

3. Aft floor

4. Inspection panel-landing
gear mechanical stop

5. Inspection panel-emergency
landing gear extension

mechanism

6. Track

7. Floor side cover

Pig 3~2i Reinstailation of: cabin floor

4. 11 AFT FUSELAG~

4. 11. 1 GROUND SUPPORT: EQUIPMENT REUIRED

Sling aft fuselage (GSE 016A-99046)

4. 11. 2 REMOVAL AND INSTALLATJON

(1) Remove tail cone. (See Fig. ´•3-25)

(2) Remove.the dorsal fin in front of F. STA 8895. .(see Fig. 3-26)
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(3) Disconnect elevgtoi~ and rudder trim tab

control cables at tii~ turnijuckIes in

F. STA 8370 and 9625.

(See Fig. 3-27 and 28)

(4j Disconnect the lines for electric system
and de-icing system iri leading edges
of vertical and horizontal stabilizer.

(See Fig. 3-29 and.30)

(5) Remove rubber hose from adapter of ram

air discharge port of the refrigeration
unit.

Fig. 3-25 Removaloftailcone

ORIGINAL
As Received By

AT P

JA873´•8

i´•

Fig. 3-26 Removal of dorsal fin

I

a ;ir

F

id:

.L’"´•.

F,ig. 3-27 Removalofelevator Fig. 3-28 Removal of rudder trim tab

trim tab control cable control cable
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(6j Remove screws for hoisting from the front spar of vertical stabilizer in

V.’STA 1500, Attach sling to fuselage and Idt up so that no load is applied

to fuselage.

(7) Remove the four outboard access covers

and the four fuselage connecting bolts,

Move the~aft fuselage rearward to the

direction of the airplane axis

to disconnect it, (See Fig. 3-31)

(8) Install in.’reverse sequence of removal,

Installatidn torque for rear fuselage

connecting bolts is 20~25 in-lbs, (23^´•

29 kg-cm), ~Install lockwire,

CAUTION

Since tail cone and dorsal fine Fig, 3-29 Removal of electric

are made of FRP,do not damage connection

or let them fall,

;:h
~-.I;;´•

*":´•9,.. a;

.i 8:i
-d

Mci.

´•i´•~

;~i*

I:8

i/ ,:i i".,i

´•´•r: I´•LC;

Fig. 3-30 Disconn’ect line for Fig, 3-31 Remove aft fuselage connecting

de-icing system bolts, Installation torque value

20 25 in-lbs,

ORIGINAL

As Received By
AT P
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5. WINDSHIELD AND CABIN WINDOW

5.1 GENERAL DESCRIPTION

Applicable to Aircraft S/N 652SA

Windshield.consists of two panes of front and side glass. Each pane is

contoured and formed from one piece of acrylic plastic. Frorit outer pane

is 0.312~in. (7.925 mm) and outer pane 0.25 in. (6.35 mm) thick. The parts
of front pane and side outer pane which are attached to airframe are

reinforced with glass fabric (FRP). Screw holes are provided on the re-

’inforced part to install. Front and side inner panes are installed to

airframe.thkough very soft sponge.r’ubber.

Applicable to.Aircraft S/N 661SA’, 697SA and’ subsequent

The windshield consists of two panes, inner and outer. The inner panes are

contoured and formed from one piece acrylic plastic 0.i87 in. (4.75 mm) thick.

The outer pane consists of two, an inner and outer tempered glass ply with a

vinyl sandwiched between them. The outer pane glass plies are designed to bear

the cabin internal pressure and flight loads. The outer pane windshield is of

a fail safe construction and vinyl ply. The outer pane vinyl ply contains a

heating element for flight during icing conditions. Refer to Section IX

"Anti-Atmospheric System" for details, operation and maintenance.

Each side window consists o’f two‘panes, inner and outer. Each pane is con-

toured and formed from one piece acrylic plastic; inner pane thickness is

O.lsj in. (4.75 mm), whereas the outer pane thickness is 0.25 in. (6.35 mm).
Each pane is constructed with a fiber reinforced glass and is installed to

the airframe in this area. The inner panes are installed through a soft

sponge rubber.

5.2 REMOVAL AND INSTALLATION OF WINDSHIELD

CAUTION

Since the aircraft is pressurized,
handle front and outer side panes

with care. Special attention should

be paid not to damage with knife, etc.,
when installing or removal of glass
or masking work in painting.

5.2.1 REMOVAL OF FRONT PANE (See Fig 3-32)

(1) Remove shroud and instrument panel (See Chapter X, Para. 1.4),

1 (2) Remove screws and inner glass assembly (S/N 652SA only).

-d(3) Remove screws and upper inside panel.
(4) Ijisconnect wires at terminal block and identify wires (except S/N 652SA)
(5) Remove screws and glass with retainer outward.
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1.Retainer
3´•24

2.Side pane

6 3.Rubber grommet

4.Trim´•frame

li.Inner glass
assembly
(S/N’ 652SA only)

G.Screw

Fig. 3-32 Removal Of front pane

5;2.2 REMOVAL OF SIDE PANE (See Fig 3-33)

(1) Remove shroud and instrument panel.
(2) Remove screws and inner glass assembly.
(3) Remove screws and glass in frame, together with retainer outward.

NOTE

Note the length of each bolt.

5.2.3 INSTALLATION OF WINDSHIELD AND SIDE WINDOW PANE

(1) Place the outer pane on windshield frame, and position the rubber

grommet in each corner.

(2) Apply self-contouring seal (Sealant PR1222 or PR1425B) over the

outer pane.
(3) Place the retainer over the outer’pane.
(4) Apply pressure-tight seal to the screw head and then install it.

(5) Tighten the outer pane and trim frame together with screws.

Tightening torque is 25/L30 in-l;bs (29N35Kg-cm).

NOT E:

Tighten screws on the corners first.

Then diagonal torquing method is

recommended to obtain proper fitness
olf the windshield.

(6) Apply water-tight seal to the oute’r pane.

(7) Remove wire identification or tags; and connect to terminal block.

(not applicable to S/N 652SA).
(8) Tighten screws on front and side ii~ner panes.
(9) Tighten screws on upper inside pan;el.

(10) Install shroud and instrument panel.
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NOTE

Wind shield and window glass should be

installed after cleaning the surface

between outer and inner panes.

NOTE

Note the length of each bolt.

5 4 3 ,2 .1 1.Retainer

2.Side pane

3.Rubber grommet

4.Trim frame

5.Inner glass assembly

G.Screw

Fig.3-33 Removal of side pane

5.3.1 REMOVAL

(1) Remove inner glass assembly.
(2) Remove rubber duct for defog.
(3) Remove screws and outer pane with frame and anele inward.

l.0uter pane

5 4 3 2 1
Z.Glass support

13.Trim frame

angle

1
4.Inner glass

assembly

5.Screw

G.Rubber duct

i 7.Screw

6 7

Rig 3-34 Removal of cabin window
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5.3.2 INSTALLATION OF CABIN WINDOW

(sealant PR1222 or PR1425B) over the(1)Apply self-contouring seal
outer pane.

(2) Place the outerpane on the window frame; and position the glass
support angle.

(3) Apply pressure-tight seal to the screw head and then install it.

(4) Tighten the window frame, the outer pane, trim frarhe and glass
support angle together with screws:

Tightening torque is 25 ~-30 in-lbs. (29N35 Kg-cm)

NOTE

Tighten screws on the corners first.

Then diagonal torquing method is

recommended to obtain proper fitness
of the cabin window.

(5) Apply water-tight seal to the outer pane.
(6) Install the inner glass assembly.

NOTE

Window glass should be, installed after

cleaning the surface between outer and
inner panes.

NOT~E

Note the length of each bolt.

5.4 WINDSHIELD AND CABIN WINDOW GLASS

5.4.1 INSPECTION

Inspection criteria for acrylic plastic glass is as follows:

(1) Replace with new glass if following conditions are found.:

(a) Total crazed area exceeds one square inch.

(b) Depth of crazing exceeds 5% of panel thickness.
(c) Visibility is impaired.

(2) Replace when scratch exceeds O.Of in. (0.25 mm) in depth.
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NOTE

When scratch is less than the value

specified above, glass should be
reused after smoothing the scratch.

5.4.2 CLEANING

See Para. 6.8.4 Chapter II, CLEANING INSTRUCTIONS
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6. CENTER PEDESTAL

6. 1 GENERAL DESCEI~PTION

’The center pedestal is installed in forward i~enter section of the cockpit at F. STA

1650 N F. STA 1820 and contains the mec~ianism to controlthe engines, elevator

and rudder trim t:ab; and parking brakes.

The center pedestal consists of the followings. (See Fig. 3-35)

(1) Engine controlbox (2) Trim contro‘l box

(3) Bell crank assembly (4) Pulley assembly

(5) Parking brake (6). Drum as’s’embly

(7) Switch~panel (8) ~Frame assembly

-7 z
~.1. Frame assembly

s 2. ’Engine power lever

3. Engine condition lever

,o_
4. Engine control box

C~ B ~-U ,.4 5. Engine switch panel
a 6. Trim control box

II

7. Rudder trim wheel

,s s~ Elevator trim wheel
t%

9. Pulley assembly
~B a ~7 10. Bolt-engine .control box

11’. Upper bell~crank
8 12. Frictionlever

13. Parking brake lever
ia

14. Lower bell crank
9

15. Drum assembly
16. Bolt-frame assembly

17.’ Support-keel

17

uC__j
Fig: ’3-3 Center.pedestal assembly
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6.2 AND INS~ALLATION

6. 2. 1 ENGI~JE CONTROit BOX

fl) Remove four rods which art~ to bell crank, from power lever and

cohditioniever. iSee Fig; 3-3i~)

(2) Remove wiring of switch panel fr6m connector 5208 of main junction box..

(See Fig. 3-37)

(3) Remove four bolts for box attachment.

(4) Install in reverse sequence of removal.
ORIGINAL

6. 2. 2 TRIM CONTROL BOX (See Fig. 3-38) As Received By
AT P

(1) Remove six screws for box attachment.

(2) Install in reverse sequence of removal.

Fig. 3-36 Removal of rod from Fig. 3-37 Disconnect switch panel
bell crank wiring

6. 2. 3 BELL CItANK ASSEMBLY

(I) Remove attaching bolts (8 for upper
bell crank and 2 for lower bell

crank) for rods from bell crank.

(2) Remove bearing attaching bolts

(4 for upper and 4 for lower) from

frame assembly.

(3) Install in reverse sequence of’

removal.

Fig. 3-38 Removal of screws

6. 2. 4 PULLEY ASSEMBLY

(P) Remove four bolts of control rods from bell crank.
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i2) RembGe fo’ur L. H. Blid H. bolts attaching fi-aine gssembljr.

Ri~inoirB t;Ctd bttai=hing bolts at rear ~ide from frame assembly.

Rekinovg foi;lr bolts att~chirig keel.

(5) irist8li ih reverse Of remoii$l.

iv ci ri

Fjrst; remove control cable gnd chain for

engini: and control system.

6. 2; 5 PARKING BRAKE (See E’ig. 3-39)

(1) Disconnect parking brake lever from rod.

ORIGINAL
(2)-1 Remove fourscrews and brake lever:assembly.

As Received By
(3) Install in reverse sequence of removal. AT P

6. 2. 6 DRUM~ASSEMBLY (See Fig. 3-40)

(1) Remove drum attaching bolt, and drum assembly.

(2) Install in reverse sequence of ~emoval.

Fig. 3-39 Disconnect parking brake Fig. 3-40 Removal ~of drum

levei´• from rod´• 1 .aBsembly

7. STATIC DISCHARGER

Static electric’ity causes disturbances in~aircraft radio equipmenti etc. The.dis-

charger is installed to discharge static electricity collected in- the airframe, so

that airframe electric potential is almost the same as that of the atmpsphe~re
around the aircraft.

The sharper the tip of the discharger, the less equipment noise and the voltage of

the discharging section drops.

.The dischargers´• are installed on wing, horizontal stabilizer and tip´• tai~k. ~Care
The dischdrger controls rapid discharging and prevents noise.

should be taken so that-oil dr dust does pot flow into the discharging section with

rain and that the discharger is not damaged.

3-31(32)
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i. GENERAL

1.1 .GENERAL DESCRIPTION

The landing gear is a r~tractable tricycle type and consists of two

.n~iin gears and steerable nose gear. Landing gear retracting and landing

gear door Bper~ting mech~nisins a~e electric-mechanical type.

1.1.1 LANDING GEAR RETRACTING MECHANISM

Main and nose.gear are connected through torque shafts and´•are retracted or

extendedat the´•.same time by operation of the landing gear motor. In this

system, mechanicalstop and clutch areprovdded andprevent airframe and

retracting mechanism from damage~in case of limit switch failure. Main gear

actuator is also used as´•drag struts and up-lock or down-lock because of

internal screw jack being unreversible. Nose landing gear has down

lock mechanism mechanically connected with nose gear actuator but no up

lock mechanism is necessary because of the actuator being unreversible.

1.1.2 LANDING GEAR DOOR OPERATING MECHANISM

(1) Nose geardoor operdting mechanism

This mechanism is operated together with nose gear strut and

closes the doors in gear up operation, opens the doors during

gear down operation.

(2) Main gear forward door operating mechanism

This mechanism is operated by main gear forward door actuator

which is operated electrically together with landing gear re-

tracting mechanism. If ground door open switch is operated
on theground, the main gear fqrw~rd door can be opened or

closed.

(3) Main gear aft door operating mechanism

Main gear aft door is connected mechanically with main gear´•

oleo strut and operated togetherwiththe strut.

1.1.3 ´•MAIN GEAR.DOOP, LOCK MECHANISM

This mechanism is connected mechaqically with main gear forward door operating
mechanism and ´•locks main gear forward and aft doors respectively when the

doors are fully closed.

.1.1.4 EMERGENCY GEAR EXTENSION MECHANISM

When electric system fails, this system is to perform gear extension manually
by operating emergency gear extension handle on the floor near the pilot seat.

1.1.5 NOSE GEAR STEERING MECHANISM

This system cdnnects nose gear and rudder´•pedals mechanically when gear is

ext~ended for ground steering. Nose gear and rudder pedals are disconnected
in gear up position’allowing only rudder control.

4-1
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1.1.6 BRAKE SYSTEM

This system can be operated by either the pilot or co-pilot rudder pedals,
the right brake by the right pedal and the left brake by the left pedal.
By applying toe pressure on rudder pedals and pulling the parking handle,
brake pressure can be maintained as parking brake.

1.2 LANDING GEAR OPERATION

1.2.1 LANDING GEAR RETRACTION

When landing gear control switch is in the UP position, gear retraction

is performed in the following sequence.

(1) Electric power is supplied to main gear forward door actuator,

unlocking the forward doors and opening them (Red lamp indicating
"unsafe" comes on).

(2) When main gear forward doors are fully opened, door open limit

switch actuates and´•stops main gear forward door actuator.

Simultaneously the landing gear motor begins to retract the

gear (Green lamp indicating "down lock" goes out). The

rotation of gear motor is transmitted to LH and RH gearbox and

drag struts supports, LH and RH screw jacks in main gear drag
strut through main reduction gearbox and torque limiter to

retract LH and RH main wheels at the same time. Furthermore,
this rotation is transmitted by torqueshaft to nose gear

actuator through mechanical stop to retract nose geartogether
with LH and RH main wheels.

(3) When the landing gear comes to the appointed-position, up limit

switch actuates and stops gear motor, so landing gear stops at

up position. Nose gear door and main aft doors are operated
and clos~d mechanically together with landing gear.

(4) Just before the landing gear is fully retracted, up zone switch

actuates and operates main gear forwarddoor actuator to close

the door and stops after‘ closing. When main gear ´•forward door

is closed, the door hook is locked togeth~r wit’h main gear aft

door (Redlamp goes out).

1.2.2 LANDING GEAR EXTENSION

When landing gear control switch is placed to DOWN position, gear extension

is performed in the following sequence.

(1) Main gear forward door~actuator actuates, unlocks and opens the

forward d~or (Red lamp tomes on). At the same time, main gear

aft door lock, which is connected mechanically with main gear

aft door operating mechanism, is unlocked.

(2) When the´•main gear forward door is fully opened, door open

limit switch actuates and stops main gear door actuator. At

the same time, landing motor begins to extend the´•gear. When

the ’PZI~G reaches the down position, the NLG continues downward

until the´•nose gear down locklimit switch is actuated, which

stops the gear motor, then the Green lamps are illuminated.

(3) When the landing gear is fully extended, nose gear down lock

limit switch actuates and operates main gear forward door

actuator to close and lock the door and stops (Red lamp goes out).

4-2



’1.1~3 i~i a ie’~o a a n~a n a a
ibi a bi ii a I

NOS~ i,A NnIh:~ G EAR

3. 1 GENF1RAL 7See I~ig. ´•1-1)

~l’ilenose landing gear consists of strut, drag strut, n~heelS, tires and tubes. The

stl´•ut is composed of Irunnion, c~linder; piston, torque link connecting cylinder
xnd piston, shimmy damper, axle, steering roller and straightener. ’rhe duty of

this strut is to absorb Iflndihg shocli loads. At tile top end of the strut is the

steering roller, which turns the ~lheels \\-ilh the cam of the steering mechanism at

the gear ex-tension and i$ disconnected aul~,lnaticall; from the cam at the gear

retraction. .L~ach of the drag sti-uts, one of each side; is provided with a down

lock. The screw jack for gear retraction is connected to the drag strut on the

right-hand side. The Si~immv damper connect~ the trunnion with.the cylinder to

prevent the nose gear from shimmying during tnxiing. The nose gear is equipped
with the nose gear door actuating mechanism mechanicaliy linked with the strut.

At the lower end of.the strut, a static ground wire is located to discharge
static electricity of the aircraft. A disconnecting mechanismis located

between torque links to provide a greater steering angle in towirig,

2. 2 REMOVA L AND TNSTA L1,ATIO~L’ i~F NOSE LANnING GEAR

(Pi Jack up~ aircraft

(2) and tires frbm axle. (See P;lrn. 2..3. 3)

(3) Retract the nose gear slightly from the do~´•n lock position. Where lock is

displaced from lock groove of nose drag strut, remove bolts connecting
screw jack and drag strut.

Remove attaching bolt at the for~ard end of drag strut.

(5) Fold Brag strut upward. Draw drag strut out of forward end’ fitting.
(6) Remove bolts from trunnion, pull out trunnion pin while holding strut, and

then remove strut from aircraft. Note number of shims between trunnion and

fitting to facilitate reinstallation,

(7) nemove bolts from trunnion, pull out drag strut attaching pin, and then

remove drag strut. Remove nose gear from aircraft..

(8) Rcinstal´•l in reverse sequence of remo~al. inspection items to be covered at

installation are as follows: (See Fig. 4-2)

(a) Place nose strut so that clearance in lateral direction between strut and

bearing of airplane may be 0, 002- 0. 01:6 in. (0, 05-0. 4 mm), Add shlms

as necessary.

(b) Place nose strut so; that clearance between~ LH and RH drag struts

and dragstrut pin may’6e.d,002 to0,012 in. C0,05 to 0.3 nrm),

(c) Af.ter reinstallation move.nose strut 4yhand back and forth to

ensure smooth operation tsith no i´•nteffeyence.

(d) Reins.ttal, trunnionpln so that it..may 6e’0.728 in. (118.5 mm) ~long

’from trunnion end to the end’of the pin.

(e) For reinstallirig nosegearscrew jaack, see Para 4,2.1,

Cf) For reinstallingwheel on axle, see Para ?.3.3,
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21
18

1. Nut

2. Washer

22

3. Wheel

17 4. Tire and tube
11

5. Bolt

ji(
6. Drag strut

3 ~O 7. Trunnion bolt

8. Trunnion pin

9. Drag; strut pin

10~
Jc~ \7 :6 5 lo´• Nose gear strut

9 ii. Trunnion

15
12. Cylinder

12

13. Piston

14. Torquelink

3 15. Shimmy damper

16. Axle

17. Steering roller

18. Screwjack

19i ´•Static ground wire

20. Torque link disconnecting
20 mechanism

21. Nose gear actuator
13

1’9 i i I 22; Straightener
Is g 1, 23. Pendulum

Pig. 4-1 Nose landinggear

Total clearance in lateral directionTrunnion pin
Trunnion bolt ctt,0~ 002y 0. 016 in.

Shim7 (0´•05~0.4 mm)

B
Drag strut

Drag strut pin

0. 002 0. 012 in.
0.-73 in.

(0. 05N0. 3 mm)
(18.5 mm)

n~n
Fig.’ 4-2: Installation of nose landing gear
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2.3 NOSE WREn

Nose wi~eel asgemjDly i~i made of inagnesium alloy ccil~tilig to fit, iri 5.’b0 x 5 type
;I‘II tire and tube. The wheel can be split into halves for ii~stallation of

the tife. The.wheel hal~ies are held t~gether by 3 tie bolt~ with sel~-locking
nuts. The wheel has 2 tapered.roller bearings for rdtation~ The bearing
rotates in the bearing cup which is shrink fitted into hub o~ each wheel half

and is protected by felt or rubber seals held bya metal retainer ring from

foreign material or leakage of lubricating grease. The wheel requires an

inner tube type tire. For disassembly, reassembly and check of nose wheel,
see Para. 8.3.

2.3.1 PREPARATION OF AIRCRAFT

Jack nose- gear or eritire aircraft.

2.3.2 EQUIPMENT REQUIRED

Wrench for removing ´•wheel GSE 016A-99018 or equivalent

2.3.3 Removal and reinstallation are made in accordance with the

following procedures (See Fig 4-4).

(1) Remove wheel from axle ~y removing lock wire, screws, nuts and

spacer.

(2) Reinstall in reverse sequence of removal~. Tighten screws

(AN500A6-6) finger t~ight. While rotating the.wheel, tighten the

nut to 240 in-lbs (276 kg-cm) until the wheel turns with

noticeably greater resistance. Loosen the nut, retighten to.

120 in-lbs (138 kg-cm) and Install lockwire. The wheel must

rotate more than a quater revolution by inertia iomen it is

accelerated by hand without any side swing or free play.

dh 1´•:

ORIGINAL

As Received By ne

AT P
BR -k

2. 4 STATIC GROUND WIRE I I

Fig. 4-Q Static ground wire
2. 4. 1 ’REMOVAL AND INSTALLATION

(See Fig. 4-3)

The -static ground~wire, located at the lower end of nose gear strut, is for the

discharge of accumulated static electricity in the aircraft.
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When the giaund wire be~omes worn, t~e wire to propBr length, as

to give positive contact with the ruiii~ay.

2. 5 NOSE: LANDING GEAR STRUT (See Fig. 4-4)

3

12

z -1
z

;1

12

13

12

13

21~ Tcl 1 ,8

~it ,15Ti
6 i

13

1

I$i 19

12

.1 15
13

Iq
9 1611

9

I
17

io

1. Bolt 9. Torquelink 18. Support

2. Body .10. Axle 19. Up-lock roller

3. Airvalve 11.Nut 20. MetRringpin

4. Centering roller 12; "0" ring 21. qiston

support 13. Back up ring -22. Straightener

5. Nut ´•14. Scraper

6. Shimmy damper 15. Radial bearing

7. Trunnion 16. Bearing cover

8. Cylinder 17. Thrust bearing

Fig. 4-4 ~Nose lanciing ge8rstrut
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2; 5; 1 DISASSENIBLY AND REASSEMBLY

6ee~ Overhaul Manual (YET89148)

2. 5. i MAI~TENANCE

(1) Keep exposed strut piston clean by wiping with soft cloth moistened with

hydraulic fluid MIL-H-5606.

(2) Inflate strut ivSth Nr gas to 190rt 7 psig(l3. 3f 0.5 kg/cm2) with strut fully
.extended or until H dimension and pressure conform with the following
chart withinfl5 psi. (1

CAUT)ON

When the temperature varies greatly
from the temperature at the timeof

last inflation, pressure and dimen-´•

sion "H" will not conform with the

chart. Reinflate strut to conform,
with the chart.

700

D 500

91 400

rn 300 r- r I I 1 I I

g
190 3t 7 sig

~i 200

~t too

2 3 4 5 6 7 8 9 10 11 12

HDIMENSION tin.
1 I I 1 1 I I

~M) 70 90’ 110 180 150 170 190 210 280 250 no zoo 810

HDIMENSION (mm)
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TEIIIIP6RARY REVISIC)N N0.4-~
This Temporary Revision No. 4-1 is applicable to the following Maintenance

Manuals

MODEL NO. REPORT NO. PAGE

MU-2B-35/-36A MR-0218 4-9

MU-2B-60 MR-0336 4-9

Insert facing the page indicated above for the applicable Maintenance
Manual

Retain this Temporary Revision until such time as a permanent revision on

this subject is issued.

REASON To add a non destructive inspection for NLG trunnion.

ADD Paragraph 2.5.3 as follows.

2.5.3 Non Destructive Inspection for NLG Trunnion

NOTE

This inspection is required for Trunnion until replaced with improved

parts P/N 0104~-39190-19.

(1) Preparation

(a) Place aircraft on jacks.

(5) Remove the nose gear wheels.

(c) Remove the NLG strut assembly and the following parts from the trunnion.

Shimmy Damper

Trunnion Arm

Spring holder and Uplock Roller

NOTE

Record lengths or mark adjustable parts, such as Uplock Roller, so

they can be reinstalled in the same position to facilitate adjustment

and rigging procedures.

(2) Inspection

Inspect by Magnetic Flux Inspection or Fluorescent Penetrant Inspection method as

follows.

TEMPORARY REVISION NO. 4-1

Page 1/4

Oct. 31/2002
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~a) Remove paint and clean the entire surface from affected area of the part to be

inspected with Methyl Ethyl Ketone or equivalent. (Refer to Fig. 4-6A for inspection

area.)

NOTE

It may be necessary to remove trunnion for inspection.

CAUTION

Do not allow Methyl Ethyl Ketone to contact piston seal area.

(b) Inspect the specific areas on the trunnion to insure there are no indications of cracks

using with appropriate inspection procedure.

NOTE

Magnetic flux inspection must be made in accordance with

ASTM E 1444. Fluorescent penetrant inspection must be made in

accordance with ASTM E´•1417 Type I Method C.

RESULTS OF INSPECTION

PART NAME PART NUMBER

IF NO CRACK IS FOUND IF CRACK IS FOUND

SCRAP, REPLACE
PART MAY BE REUSED

WITH NEW PART IN
TRUNNION 010A-39190-111-13 BUTMUSTBE INSPECTED

ACCORDANCE WITH
AT 200 HR INTERVALS.

PARAGRAPH 2.5.3.(3).

NOTE

If cracks are found in the trunnion, notify Field Service Operations

Manager of Mitsubishi Heavy Industries America, Inc., of the

following items:

a. Aircraft Serial Number

b. NLG Strut Assembly Serial Number

c. Clarify NLG Strut Assembly Hours In Use

d. Part Number of Trunnion

TEMPORARY REVISION NO. 4-1

Page 2/4
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TEMPORARY RIVISION N0.4-11
(c) If no cracks are found and part is to be reused, apply one coat of zinc chromate

primer and one coat of aluminized lacquer.

(d) Repetitive inspection must be conducted at intervals not to exceed 200 flight hours in

accordance with para. (2).

(3) Replacement of Defective Part

If cracks are found, replace the trunnion with 010A-39190-19 trunnion.

NOTE

1. When the trunnion is replaced, new trunnion pins and drag strut

pins should be used.

2. If the trunnion is replaced with PIN 010A-39190-19, bearing

cover should be replaced with new type P/N 010A-39191-11

simultaneously.

3. The 010A-39190-19 trunnion does not require further repetitive

inspections.

(4) Reassembly

Reassemble NLG strut in the reverse order of removal procedures (Rec 2.5.3~1)(c)).

TEMPORARY REVISION NO. 4-1

Page 3/a
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A A

t 1
B B

IDENTIFY WITH

VIBRATION MARKER

SECTION A-A

t+~´•´•-

SECTION B-B
´•’´•t’"´•’’~ CRITICAL AREA OF INSPECTION

Fig. 4-6A 010A-39190-111-13 Trunnion inspection area

-b
TEMPORARY REVISION NO. 4-1
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To chlk~re fbr flui;dquantity in d~eo strlit or refill with fluid, perform as

fdll(iws: (See Fig. 4-4 and 4;5.)

(a) RemBve bleostiut from aircrat.
Alr valve

(b) De~flate strut through air v8lve, and
i/

remove valire; body and bolts.

r GNOTE
Fill strut with

~jo not loosen air valve bocijr unless gas I MIL-H-5606h3Tdraulic fluid

is completely bled through air valve,

(c) Set strut in the most compressed i up to the filler

f port when strut
position and hold irertically. Fill strut

is in the most
with hydraulic fluid (MIL-H-5606)

compressed
up to the filler port,

/i j It position and

(d) Extend strut to full length and I held.upright.

compress fully again and fill with fluid Support
Fig. 4-5 Oleo strut

up to the lower end of ~the filler port.

(e) Repeat these steps two or three tiines.

(f) Install valve body with air valve and bolts into the oleo strut, then

put N2 gas through the valve up to a pressure of 190 psi (13.3 kg-cm2).

(g) Leave the strut for one hour, and check for gas and fluid leakage,

ORIGINAL

As Received By
AT P

IE$ TEMPOR~RY
REVISION

that revises this page.
4-9(10)
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2. 6 NOSE LANDING GEAR STEERING MECHANISM

The nose gear steering mechanism is linked to the rudder pedals.
When the nose gear is in the UP position, the rudder pedals are disengaged from

the steering mechanism, and only the rudder is controlled.

Rudder pedal

Rod assembly (steering)

Cam assembly

.\~t3 Rig pin, Yt~,

lulTWn U4~e

Seal box

assembly
’Stopbolt

,f~ Quadrant Bracket

ol
Nose landing gear steering mechanism

2. 6. 1 REMOVAL AND INSTALLATION OF STEERING MECHANISM

Remove and install in accordance with the following procedures.

2. 6. 1.1 CAM (See Fig. 4- 7)

(1) Jack aircraft.

(2) Remove nose strut.

4-11
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(3) Remove steering rod. Separate cam from arm on top of cam assembly.
To remove steering rod, loosen lock nut at both ends of steering
rod. Rotate rod and remove the rod only.

(4) Remove 4 bolts and remove cam assembly.
(5) Remove nuts and roller assembly and draw out cam.

(6) Reinstall in reverse sequence of removal.

2.6.1.2 STRAIG~ENER AND ROLLER (See Fig 4-7)
(1) Remove straightener from strut by removing 4 bolts from straightener.
(2) Remove roller by removing bolt attaching roller to the top of the

nose strut.

(3) Reinstall in reverse sequence of removal.

2.6.2 ADJUSTMENT OF NOSE LANDING GEAR STEERING MEMANISM

Jack aircraft and adjust nose landing gear steering mechanism in

accordance with the following procedures, see Fig 4-6:

(1) Attach steering angle protractor (GSE 016A-99058-11 or equivalent) to

nose landing gear.
(2) Insert rig pin in the quadrant under the pedals and obtain neutral

point of the steering range.
(3) Adjust the length of the rod assembly (steering), so that the red

mark on the trunnion may coincide with the red mark on the cylinder,
and set the protractor graduation at "O".

(4) Remove the rig pin from quadrant.
(5) Disconnect rudder cable at turnbuckle F STA 8605, push rudder pedal

to full travel with nose gear down.

Applicable to Aircraft S/N 652SA

Check steering angles 290 10 left and 260 10 right when the

quadrant is against the stop, and no interference within the range of

movement

Applicable to Aircraft S/N 661SA, 697SA and subsequent
Check steering angles 290 10 left and 260 10 right when the

quadrant is against the stop, and no interference within the range of

movement

(6) After connecting rudder cable with specified tension, push down pedal
to full travel and check nose wheel for the following steering
angles

STEERING
DIRECTION S/N 652SA S/N 661SA, 697SA 8 UP

I Right 240 20 22 O 2 O

Left 210 _+ 2" 230 2"

(7) Remove steering angle protractor.
(8) Perform nose gear up and down operation while the left or right

rudder pedal is pushed down.and check the roller (top of the nose

strut) for smooth movement in the cam and straightener.

NOTE

Ascertain that nose gear is not twisted in

retracted position and that clearance
difference between LH and RH tires and keels

4-12 is less than 0.2 in. (5.0 mm). 3-20-92



~in a ii.n f.~ H ;tii i~i i~ ;Qi

i;n b li~ ii a

OF CAR~ I4SSEMBLY (S~’e Fig 4 7)

(1) AdjuGt cain asseii~bly so that bite between centering roller and straightener

iiiay ~e dimerisio~ A in Piif. 4-.7 add biSo bite between steering roller and cam

may be dimension B,

(2) The steering roller should move smo~thly. alid meet dimension C in Fig. i~-’i

while the nose gear is steered´•to the right and leff iri down

locked pdsition.

(3) Exten~Z ndse gear with the wheel steered to full‘extent. The dimension D in

Fig. 4-j Shbuld be met whed the steer’irig roller c~mes in Contact ~lith the cam.

Adjusting plate r Shim (Record the

(Apply alignment number of shim

mark in vertical. I when removal)
direction when

Bracket
removal)

Cam assembly
Bolt

Cam,t
Steering roller

A: 0.08f0.04 in.

Cente ring (2 f 1´• mm)
~,´•B (Full range from L/Groller

down to up. i
assembly

..´•1 B 0. 04- 0. 16 in.

(1--4 mm)
(L/ G down position)

C 0. 08~0. 24 in.
D (icv7 trim~

st~i"i 1 I/IY
D More than O. 02in. (0. 5mm)

(Full range)

Fig. 4-7

2.7 SHIMMY DAMPER

2. 7. 1 REMOVAL AND INSTALLATION OF‘ SHIIMMY DAMPER

(See: Figs 4-8 ~and 4-9)

(1) Remove boltattaching shimmy ´•damper rod end.:
i

(2) Remove bolt ct;nnedting shimrriy damper housing and nose Strut.

(3) Reinstall in severse selcluence of removal.

The following are check items of -installation:

.4-13
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Check bolts, nhts aad bushings for deformation and cracks,

~b) Tighten attaching bolt finger tight. install cotter pin.

adj~istmeot shim of suitable thicl~ness into the forward and

aft attaching points of shimmy damper to eliminate free play.

12 14
1~ 13 8

13
i. 2 7 159 14 13

3 5
4 16 13 6 8 9 11 10

i. -Rod end 7. Wiper 13. "0" ring

2. Nut 8. Plug 14. Back up ring

3. Washer 9. Spring 15. Cap ´•seal

4. Lockwire 10. Retainer ring 16. Housing

5. Retainer ii. Spring retainer

6. Piston 12. Filler dap

Fig. 4-8 Shimmy damper assembly

2. 7. 2 DISASSEMBI;Y, AND REASSEMBLY OF SHIMMY DAMPER

For disassembly and reassembly of shimmy damper, see Overhaul Manual YET70058.

2.7.3 ADJUSTMENT OFSHIMMY DAMPER (See’Fig. 4-10

(1) Check shinrmy damper for fluid level

by inserting 0.04’in.(l mm) diameter

probe in the hole opposite to rod end.

If the probe is not allowed to enter

3.23 to3.35 in. (82 to 85 mm) deep,
fill shirmny damper with fluid in ac-

cordance with the following procedures.

NOTE

The depth to which the probe is inserted

should be within 3.23 to 3.35´•in. (82~t6
85 nrm) just after reassembly of shinrmy

damper. While in servicing, the maximum

allowable depth is 3.94 in. (100 mm).
Make adjustment if 3.94 in. (100 Ihm)~ is Fig. 4-9 Shifirmy damper
exceeded

ORIGINAL
4-14 As Received By

AT P
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WIRE

Dimension "A" -.3.29 to 3.94 In´•´•

(83..6 to i00.~1 mm)

F’ig..4-lO ’:Adjustment of

shirmny damper

g

to

3. 0 3. 5

Dimension .in.

80 85 90

Dimension mm

Fig. 4- 1 1 Temperature-d imensidn

_ diagram

4-15
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(a) Remove shirmmv damper from nose gear.

(b)
Insert through the hole and tighten into plug (Fig 4-8 Item 1).

Insert a screw assembly (Flg 4-12) into end opposite rod end.

Slide washer of screw assembly to shimmy damper housing and tighten
the nut against the washer until resistance is felt, which indi-

cates spring con~ression.
(c) Remove filler cap.

NOT ii

Slowly and gently compress spring
in piston rod. Care must be taken

not to damage O-ring when removing
filler cap.

(d) Fill piston rod with actuating fluid MIL-H-5606.

(e) Install filler cap~and release spring compressed per Para. (b) above.

(f) Operate shinnnv damper by hand’ as quickly as possible. Check for

unusual resistance and no leakage. Fluid level check probe must be

freelyinserted to a depth of 3.23 to 3.35 in. (82 to 85 mm).

(g) Reinstall shinrmy damper to pose gear.

(2) Check shinrmv damper attaching point for any abnormal looseness.

Adjustment shouid be made per Para.. 2.7.1 (b) to eliminate free

play.If looseness is detected at rod ~nd side, replace the spacer (010A-
39129-5) and adjust.

(3) Check shirrny damper attaching parts for proper lubrication,;

~1/4 x 28 x 40 Screw/Bolt

1/4 x 28 Nut

1/4 Steel Washer

Fig. 4-12 Screw assembly

4-16
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NOSE LANDING GEAR Ui~ IND;ICATOR SW~TCH (See Fig 4-13)

fi.a.l REMOVPI~ AND INSTALLAT~ON OF NOSE LANDING GEAR UP INDICATOR SWITCH

~he nose landing gear up indicator switch is installed on the LH sidewall of

hose gear well atid is connected with "UNSAFE" indicating circuit tb indicate

nose gear in retracted positiori.

(1) Remove lower forward LH nose access panel.

iij Remove the pendulum which connects switch link and Lever

assembiji and detach switch link.

(3) Loosen the lock nut attaching the switch lever and remove the lever.

(4) Remove the nuts attachingthe switch´•and remove the switch.

(5) Install in reverse sequence of removal.

2.8.2 ADJUSTMENT OF NOSE LANDING GEAR UP INDICATOR SWITCH

After~installation of nose landing gear up indicator switch, adjustment should

be made in accordance with the procedures described in Para. 10.2.

i

~F:

F~lyd::--/i
i

J/
-I

i- j

Lever Assy
_jSwitch

I
Hinge Lug.

J

Fig. 4-13 NoSe geaL up ’indicator switch

4-17
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2.9 NOSE LI1M)ING GEAR DOWN LOCK

2.9.1 ADJUSTMENT (See Fig 4-14 and 4-15)

(1) Adjust location of nose gear down lock limit switch (located on RH

keel, nose wheel)~ in accordance with procedures described in Para.

10.1, so that the switch may be actuated when down lock (LH side)
of nose gear drag strut is placed in the groove more than 0.24 in.

(6 arm) deep with gear in down position.

(2) Check for a clearance of 0.002 to 0.012 in. (0.05 to 0.3´•rrrm) between

nose gear drag strut and drag strut pin (See Fig 4-2).

(3) With nose gear in down locked position, check downlock for more r

than 0.08 in. (2 rmn) clearance from the lock groove end at

RH side, more clearance at LH side.

(4) Perform nose gear retraction and extension under a load of 11 Ibs

(5 kgs) on the axle to the airplane nose direction. Adjust the

eccentric bolt on the LH drag strut so that the down lock may
be operated smoothly under the following conditions.

(a) No abnormal noise on down lock (LH) in gear retraction.

(b) The difference between LH and RH down lock engagements is

engage ingear extension.
lessthan *0.12 in. (3 mm) when the down locks are´•about to

(5) Check for the following items in gear extension.

(a) Rh downlock engages *0 to 0.06 in’. (O to 1.5 mm) deeper;
than LH downlock.

(b) The down lock has no interference with other parts up to

to the end of its travel.

When the difference between LH and EH exceeds the specified
values, replace lock assembly with a new one.

4-18
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ATP

Fig. 4-14 Nose gear down l~ck

r:
A

Nose landing gear actuator

1
~U‘´•\) ilk-?F\12

I

installing, installeccentric iorag strut
so as to align with the red mdrk dn

retainer. If operation of the dowh

iiijck is not smooth, apply alignment
~ark again after adjusting by eccentric

I;blt, More than 0. 08 in. clearance from
Eccentric bo~

lo~l_k groove end

Retaine

rI~ocic ;3:
Lock engagement.

Difference between L.H. and R.B.
downlock engagements

More than 0. 24 in. IR.H. side~ engages O- 0. 06 in.
(6 mm)(at ´•L. H.side) (0-1.S mm) more deep than

L.H.side.]

Fig. 4-15kdjustment ofnosegear downlock

i-19(20)~
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2. 10 NOSE LANDING GEAR DOOR MI’:Cf-IANISM (See Figs. 4-16 and 4-17)

’I~he nose landing Real’ door nluchnnism is opcrnlcd by up or down movements of

nose gear strut. The sliding surface of the bw~gce spring and the contact surface

of the strut should be kept free of dust and foreign objects at all times.

2. 10. 1 REMOVAL AND INSTALLATION OFNOSE LANDING GEAR DOOR

MECHANISM

(1) Remove rods (L. H. and R. I-I. connecting to the nose landing gear doors.

(2) Remove bolts (L. If. and R. Ii. connecting the Llirframe filling and arm.

Remove door niechanism.

(3) Install in reverse sequence of removal.

B

.i, Bungce spring

A

f r
B’

Stop bolt _~

Cam Adj usting rod

C’ 0. 04 0. 16 in.

(1--4 mm)

Fig. 4-16 Adjustment of nose geardoor mechanism

2. 10. 2 ADJUSTMENT OF NOSE LANDING GEAR DOOR MECHANISM

(1) With the nose gear down and lacked, adjust the stop bolt so that the

arm touches the stop bolt when point A comes to point A’ as illustrated

in Fig. 4-16 and 4-17 and make sure that the point A may overcenter the

line B-B’. After tightening thenuton thestop bolt, apply alignment
mark.

4-21
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,I

i. Bungee spring
2. Arm

3. Adjusting rod

4. Stop bolt j /3
5. Door I

B~----

0. 041´•0. 16 in.
~1´•v4 mm) whe

point A comes to

point A’

~g. 4-17 Nose gear door

(2) When the point A falls on the line B B’, adjust the cam so that the end of

the jaw may be located 0. 04~ 0. 16 in. (1-- 4 mm) away from the nose strut.

(3) Adjust the rod so that clearance between the doors and tire may be not less

than 1. 2 in. (30. 5 mm) when the doors are open and not less than 0. 8 in.

(20. 3 mm) when the doors are closed.

(4) Retract the nose gear till the clearance of the mechanical stop becomes

zero. Hang a weight of 20 Ibs (9 kg) on the center edge of each forward

door and make sure that the doors come off the door jambs 0.39 to 0.59
in. (10 to 15 mm). Adjust the rod length if necessary.

(5) The distance between LH and RH nose landing gear door at the rear-

lower end, should be more than 18in at the gear down condition.

(See Fig 4-17t´•i) (S/N 697 and up)

4-22 4-30-87
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C’

18in. and up

Fig. 4-17A. Adjustment of Nose Landing Gear Door

2. 11 TORQUE LINK ASSEMBLY (See Fig 4-18)

The handle assemblies which are flble to disconnect upper and lower torque links

are installed on torque link nssembly.
In towing, the upper and lower links shall be disconnected.

2. 11. 1 REMOVA L AND INSTA LLATION

(1) Pull out L. Il.. ancl R, H. handles and disconnect upper and lower torque linlts.

(2) Remove attaching bolt of upper link, pull out pin and remove upper link from

airplane.

4-22-1
4-30-87
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(g) Remove bb~t of lower pull out pin and remove lower link

frbin airplane.

(4) 4’ff safetjr wire an remove handle assembly from the removed upper

1 ink.

(5~ Reinstall in reverse sequence of removal.

i"f
-g:gj´•: ~t- j ‘l----=_______L____ ‘´•j

o

Handle

Fig. 4-18 Nosegear torque link assembly

2. 12 MAINTENA.NCE OI: NOSE LANDING GEAR

(1) For maintenance of oleo strut, perform per Pars. 2. 5. 2.

(2! Keep shimmy damper piston rod clean by wiping with soft cloth moistened

withhydraulic fluid MIL-I-I-iSGOG.

(3) Check quantity of hydraulic ~fluid in shimmy damper.
When fluid is insufficient, refill fluid in accordance with procetlures given in

Para. 2. .3.

When there is any´• evidence of air mixed in. fluid, disassemble and refill

with hydraulic fluid.:

ORIGINAL

As Received By
AT P
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3. MAIN LANDING GEAR

3. 1 GENERAL DESCRIPTION

The main landing gear consists of the wheel, tire, brake, axle, leg assembly,
oleo strut, drag strut, and position rod. (See Fig. 4-19)
7’ho ,n:tin Kc;"r uft door is connected mechanically to the oleo strut. The main

gear forward door is operated separately during landing gear retractions by means

of an independent electric actuator:

The oleo Strut is the standard air and oil type, consisting of cylinder and piston.
The strut absorbs landing and taxiing shock loads. The drag strut supports load

on the ground and also serves as a Screw jack for gear retraction. The position

rod, connected to the leg assembly and axle, receives horizontal loads from the

axle and allows retraction of the wheels into the fuselage by swiveling the axle

during gear retraction. The ground safety switch is mounted ~on the left gear leg

assembly and prevents the gear from retracting while aircraft is on the ground.

3. 2 REMOVAL AND I~jSTALLATION OF MAIN LANDING GEAR (See’ Pig 4-19)

Procedures for removing, installing, disassemb~ing, inspecting and reassembling
major components of main landing- gear are given below.

FWD

a

i. Wheel 5. Leg assembly
2. Tire 6. Qleo strut

4 j ’3. Brake 7. Drag strut

4. Axle 8, Position rod

Fig; 4-19 Main landing gear

3. 3 WHEELS

3. 3. 1 REMOVAL AND INSTALLATION

(1) Set parking brakes.

(2) Remove ring and cap at outside hub.

(3) Remove nut and washer from axle.

4-24
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When reinstalling, tighten the nutto a torque of about 600 in-lbs

Loosen the nut again to align the castle nut groove to pin hole,Loosenandretroque to300 in-lbs (343 kg-cm),(686 kg-cm) first.

then install cotter pin.

(4) Remove outer bearing cone.

(5) Remove wheel from axle.

(6) Install in reverse sequence of removal.

´•3. 3.2 DISASSEMBLY, REASSEMBLY AND INSPECTION

(1) For disassembly and reassembly of wheels, see Para. 8. 3 of this manual.

Na T.~

(i):. Care should be taken not to damage brake dise and
bearing cup, ´•when removing wheel from axle.

(ii) When installing wheel, install inner bearing
cone to wheel first, ~then install wheel assembly
on the axle.

3; A BRAKES

3.4.1 ~EMOVALAND INSTALLATION (See Fig 4-20)
ORIGINAL

As Received By
II) Remove wheels, in accordance with

AT P
Para. 3. 3. 1 of this section.

(2) Disconnect brake tubing,

(3) Remove bolts, washers and nuts

attaching brake housing~ to

axle,

When reinstalling, tighten boltto a

torque of 90 to 110 in-lbs. (104 to 127

kgicm), Apply anti-seize compound MIL-

T-5544 on bolt thread, surface under

bolt l;ead, ´•and contact surfacesof nut

and washer´•.b.efore installation.

(4) Remove brake from axle.

(5) Install’in reverse´• sequence of removal.

Fig, 4-20 Removal of brnke
3. 4. 2 DISASSEMBLY, REASSEMBLY AND

INSPECTION

(1) For disassemhly and reassembly of brakes, Isee Pnra. 7_ 7 of tliis manual.

(I) 3. 5 DRAG STRUT

3. 5. 1 REMOVAL AND INS6ECTION

(1) Remove universal joint pin and slide connecting to leg,2ssembly.

6-1-79 4-25
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(2) Remove unilersal jointpin and slide connecting to bos ;~n(l st

support.

in, ncmove drag strut from aircraft.

(´•2) in reverse sequence of removal. When installing, adjust universal

joint washer and nut to be concentric and tighten.

NoTL

Pzefore removing´•drag strut, measuring and

recording length of screw protruding from barrel

M;ill facilit’ate reinstallation.

:1. 5~ ’2 DISASSEMI~LY, INSPECTION AND REASSEMBLY OF MAIN LANDING

GEAR DRAG STRUT (See~ Fig 4-21)

UISA SS L;1L1B LY

(1) After removing drag strut from aircraft, rotate rod by hand and take rod

out of barrel.

(I~) Remove lock screw from b’arrel.

notate and remove support and ring.

INSPECTION

(L) Wash 311 parts in cleaning solution (Federal Specification P-D-680).

(2) Check acme thread carefully for wear.

I j

i. Barrel 4
2. Lock Screw

3. Suppor t
5

4. Ring
5. Rod

a
e

6. Lock wire
Pig. 4-21 Main gear drag strut assembly

(3) Fit support in rod. Check for play in axial direction. Play shall

not exceed 0.018 in. (0.46 mm) foroverall thread section.

4-26
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(4) Inspect rod thread surface for condition of lubricant. Apply Molycoee
if necessary.

NOTE

It is not necessary to replace rod, even if lubricating
film is broken on the.surface of thread section of rod.

MIL-G-21164 Molycote grease is usually applied to

the thread for lubrication at 100 hour intervals.

Apply Molycote grease by hand as necessary depend-

ing upon conditions on the surface of thread section.

3.5.2.3 REASSEMBLY

(1) Apply Molycote grease (MIL-G-21L64) on the inner surface of support.

(2) Apply MIL-G-21164 grease to threaded portion of rod and screw rod

into barrel.

(3) Screw in support and ring and install two lock screws. Apply lockwire.

(4) Assemble universal joint and connect to gear box and drag strut support,
and leg assembly. Tighten nut and install new cotter pin.

NOTE

(i) Attaching bolt on the leg assembly side should be

installed with its head on the inner side of airplane.

(ii) When ring is replaced with new one, make a drill
hole of ~21(4.04 mm dia.) from lock screw hole
on the barrel to ring side after installing support
and ring onto the barrel, and cut a thread of #10-
32NF-3B. Reassemble in accordance with the above

procedures.

3.6 OLEO STRUT (Fig 4-22)

3.9.1 REMOVAL AND INSTALLATION

(1) Disconnect rod that links main gear forward door and oleo strut.

(2) Retract main gear‘half-way and remove cotter pin from upper connecting
bolt of oleo strut.

(3) Extend main gear and remove upper universal joint of oleo strut and

lower connecting bolts of leg assembly. For installtion, tighten upper and

lower connecting bolts hand tight, and install cotter pin.
(4) Remove oleo strut from aircraft.

(5) Install in reverse sequence of removal.

NOTE

Before removing oleo strut, place axle of leg
assembly on a stand. Care should be taken not to

damage leg assembly.

4-27
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12 a

3

10

13

3

14

11
15

i. Air valve 5. Nut 9. Ring 13. Cylinder
2. Upper fitting 6. Scraper 10. Piston ass’y 14. Meteringpin
3. Backup ring 7. Felt 11. Shim 15. Lower fitting
4. O ring 8. Bearing 12. Retainer ring

At assembly, adjust relation of cylinder and lower fitting by shims.
Standard thickness of shims is 0.014 in. (0.36 mm).

Fig.4-22 Main gear oleo strur

3.6.2 DISASSEMBLY, INSPECTION AND REASSEMBLY

This work should be done at the authorized repair facility. Confer

with Beech Aircraft Corporation for more detail information.

3.6.3 MAINTENANCE

(1) Keep exposed piston rod clean by wiping it with a soft cloth

moistened with hydraulic fluid. (MIL-H-5606)
(2) Inflate strut with N, gas to 510 7 psi (35.7 0.5 kg-~cm")(*l),

669 7 psi (46.8 0.5 kg-cm") with strut fully extended or until
dimension "H" and pressure conforms with the following chart within

20 psi (1.4 kg-~cm’).

4-28 3-31-90
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I´•´•´•´•la~7CAUTION

When the temperature varies greatly from the tempera-
ture at the time of last inflation, pressure and
dimension "H" will not conform with the chart.

Reinflate strut to conform with the chart.

"1 For oleo strut 030A-38151-11
*2 For oleo strut 030A-38151-21

3-31-90 4-28-1/4-28-2
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,3000

Pc Air
25b0 valve

20001 ;I 1

Cil ´•cj 8
a

8´• a

vl
1500

a~_a

C3C
1000 r I I I‘ ~Je ´•I I

1

~11669 zt 7 psi ´•k2
m

I500

510~ 7 psi jfl

1´• ´•2´• 3 4 5’ ´•6 7 8 9 10 in.

20 40 60. 80 100.´•120140160-~80. 200. i20.2;40 260 mm

H DIMENSION

(3) If necessary, check strutfor fluid ´•levelin accordance with the following
procedures.
(a) Remove oleo strut.

(b) Bleed gasthroughair valve. Remove valve.

NOTE
Do´•not loosen ~air’talv boil~l until.gas is completely
bled from air´•.v8lve.

(c) Place o!eo strut infiilly´•compressed position. Fill strut held upright
with fluidMIL-H-5606´• through filler port.

(d) Extend strut to full.length and return to fully compressed position.
Fill strut with -fluid.

(e) Repeat these steps two or three times.

if) ~Reinstall airvalve.. Installoleo strut on aircraft. Apply

N gas pressure of 510 psi (~tl), 669psi. ("2) through air valve.

(6) Leave the strut for;one hour:; nd

check for gas´• and’ fluid Icaka~c.

"1 For loleo strut-030~38151-11
*2 For oleo strll-t 030A-38151-21
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(4) Installation of air valve shall be performed as follows:

(a) Make sure that the valve and O-~ing are clean.

(b) lubricate O-rin~ and install into the valve, being careful not

to damage it.

(c) Scre~w the valve into boss until the hexagonal portion of

the valve Tjody´• cdntacts with the lioss´•. Tighten to a torque
of 100 to 110 in-16s 015 to 127 lig-cm)l.

(d) Tighten swivel nut to a torque of 50 to 70 in-lbs (58 to 81 kg-cm).
Ce) Install valve cap finger-tight.
(f) Apply lockwire.

(5) NZ gas shall be ´•filled into the oleo strut as follows:

(a) Remove valve cap.

(b) Connect gas supply source to the valve stern.

(c) Loosen swivel nut.

NOTli

Do not turn the hexagonal bddy when

loosening swivel nut.

(d) Tighten swivel nut to a torque of 50 to 70 in-lbs (58 to 81

kg-cm) after filling oleo strut to a proper pressure.

(e) Disconnect gas supply source and install valve cap finger-tight.

Valve cap

Svlivel nut

ORIGINAL
Retainer pin

J--Body AS Received By
AT P

O-ring

’n~:::Xdi´• 1.

3.7 LEG ASSEMBLY

3.7. i-REMOVAL AND INSTALLATTON

Remove axle, brakes, drag strut

and oleo strut.

(2) Remove connecting bolt (see Fig 4-25)

of slide and pin, and remove

attaching pin of airframe by tapping

(see Fig 4-23). Tighten ~blt

to a torque of 160 to 190 in-kbs(184to 219 kg-cm) when installing.

Fig. 4-23 Removal of bolt

4-30
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(3) Remove leg assembly with position rod slide and axle attached;

(4) Install in reverse sequence of removal.

3.8 INSTALLATION AND INSPECTION OF MAIN LANDING GEAR (See Fig. 4-24, 4-25)

(1) Check bolts, washers, nuts and pins for distortion and cracks.

(2) When installing pins a.nd bolts, lubricate all parts which require
lubrication.

(3) Adjust drag strut length to the same dimension as that measured at the

time of removal.

(4) With main gear in extended position (drag strut thread length 0.67 to

0.98 in. (17 to 25 mm), adjust clearance "B" in Fig.4-25 to 0.012

a 0.004 in. (0.3+ 0.1 mm) when oleo strut is fully extended.

NOTE

Do not retract main gear before completion of the

adjustment described in Para.(4) above.

(5) Adjust position rod length as follows.

(a) Lift the aircraft on jack and level it horizontally.
(See MU-2 STRUCTURAL REPAIR MANUAL YET-72035, Section 1, Para.3.3)

(b) Suspend weight from the specified point of the aircraft and draw

the center line of the aircraft at the longitudinal on the ground.

(c) Set moving nut of mechanical stop so that is comes in contact with

the mechanical stop at gear down position. By hand, adjust the

barrel of the main landing gear drag strut assembly to rotate

downward. Confirm that the drag strut length is 0.69+ 0.04 in.

(17.4 almm).

(d) Temporarily set the position rod length to the dimension shown in

Fig.4-24

(e) Confirm that center line of lower position rod and leg center crank

is within 0.02 in.(0.5 mm). If it is more than 0.02 in.(0.5 mm),
adjust length of the upper position rod.

(f) Position a one (1) meter ruler inside the wheel and suspend weights
at both ends of the ruler(or set the GSE 030A-99011 to the wheel

boss and suspend weights one (1) meter apart). Project a shadow of

the weight on the ground and adjust the length of lower position rod

as the slope of wheel is 0.67in.(17 mm) to 0.87 in.(22 mm) tow-out

for39.37 in.(1000 mm) length on judgement in the different distance

between the shadow and the center line of aircraft axis.
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(g) Confirm that center line of lower position rod and leg center crank

is within 0.02 in.(0.5 mm) as shown in Fig.4-24. If it is more

than 0.02 in.(0.5 mm), adjust the length of upper position rod and

accomplish adjustment from step (f).

(h) Adjust lower and upper position rod end bearings so they do not

hang up on main gear retraction and extension lugs.

17. 28 (Refe rence)
9. 43 f 0. 02

(Temporary) Z
Upper position rod

C’ I

A

A Leg center crank

LLower position rod
C--- ~B

Apply mating mark on places marked with

0.020 in

39´• 37
Point A should be on a straight line

io.
~1001)

between B and C within 0. 020 in.

F. STA 1435 F. STA 8880

.N
oc~

Forwardl
CD--~

90"
Center axial line

t~
0. 6’lh´•0. 87 in.
(17--22 mm)

Fig. 4-24 Adjustment of position rod length
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NOTE

If adjustment is accomplished on this configuration,
aircraft is 0 through 5/1000 tow-in condition with max

take-off weight with aircraft on ground.

After completion of the above adjustments, make sure that

upper and lower rod lengths are within the following
limits.

Lower rod length dimension in Fig.4-24 ~0.04 in. (+1 mm)

Upper rod length dimension in Fig.4-24 f0.12 in. (+3 mm)

(6) Make sure that clearance "6" in Fig.4-25 is 0.02 to 0.04 in. (0.5 to

1 mm) with main gear in retracted position (drag strut thread length
17.64t 0.04 in. (448f 1 mm)). If necessary, adjust by scraping
phenolic pad.

LI C~nnecting bolt

of slide and pin

Q i

jl U

r´•;

Fig. 4-25
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3. 9 MAIN LANDING GEAR DOOR MECHANISM

The L. H. and R. H. main landing gear doors are composed of forward and aft

doors. The aft doors are connected mechanically with the main gear oleo strut

and operated with the landing gear. The forward doors are opened before and

closed after gear operation by an electric actuator. The fonvard door mechanism

is connected mechanically to the main gear aft door lock mechanism which is

unlocked when the forward doors open.

3. 9. 1 MAIN LANDING GEAR AFT DOOR MECHANISM (See Fig 4-26)

The main landing gear aft door mechanism consists of a rod having rod ends on

both ends and a spring in center. One end of the rod is connected to main gear

oleo strut and the other end to main gear aft door. Its length can be adjusted by

means of rod ends.

The lock mechanism is operated together with the forward door mechanism, and

also operated by emergency gear extension handle.

3. 9. 1. 1 ADJUSTMENT OF MAIN LANDING GEAR AFT DOOR MECHANISM

Adjustment should be made by moving gear up and down slowly with no load

and no inertia.

(1) Jack airplane.

(2) Adjust rod length so that the dimension "A" in Fig. 4-26 may

be 0.40 to 0.44 in. (10 to 11 mm) when up side nut of power

train mechanical stop reaches the end of its travel.

Main landing gear

aft door

Oleo strut

Emergency release cable

a, Rod detail

See Fig. 4-38 A

Rod end ,Rod rSpring!l ´•e Rod end

1 01 O

Fig. 4-26 Main landing gear door mechanism
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~32 Undei- the cbnditi(jlis of Para. (2) above, check forthe clearance
bet~we´•en m~in landing gea’r forwafd and art doo~s. The ciealrainCe
s~all be 0.08 f´•d.02 in. (2 f 0.5 mm) at upper edge and O.i~ f
0.02 iii. (4 O,~ mm) at lower edge. (The cle~2racce between

up~er and lower edge~ changes alniost line8i-ly.) If necessary,
trim again (See Fig 4-2r/).

main gear fhiii"f~llowlng It.ems:(4)

(a) The switch actliates at the position where mechanical z~top nut is less

than 0. 3’2 in. away from the end of its travel.

o. 08 f 0; 02 in.

(2+0.’5 mm)

Forward dobr

Aft door

O. 1G f O. 02.in.

(4f0.5 mm)

Fig. 4-27 Clearance between forward and aft doors

ib) With landing gear retracted, the forward door closed.and the a~t door

loaded,the "UNSAFEI’ light must not come on until the door hook

strikes the rolle r.

(5) Checkby moving the aft door for the clearance between the aft door

roller and hook tip as shown in the following figure.

Hook

Roller

0. 12N 0. 24 in. (3 to 6 mm)
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3. 9. 2 MAIN LANDING GEAR FORWARD DOOR MECHANISM (See Fig 4-28)

The main gear forward door mechanism consists of an electric actuator

(located in the RH forward main wheel well), clutch, rods and levers

and a hook mechanism. This door mechanism is designed so that the hook

is released by the first motion of the electric actuator, then the doors

are opened.
The clutch disconnects the ~oors from the actuator in the event of.trouble in the

electric system. The disconnection is made by operation of the emergency gear

down handle in cockpit together with door lock release.

a r Door lock mechanism

r Clutch assemi;;/y

IHoO
Q)c~

i,

fs´•’9 Bracket assembly
’.33

~a\ ´•1
Bracket assembly

cuo
Clutch assembly

1
0.~ ´•g

98,
Cu"3~´•’

Electric actuator

Rod 8~

Lever

Fig. 4-28 Main landing gear forward door mechanism
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(jF LANj3IEjG GEkR FORI~ARD DOOk

(1) D6or closed and locked conditiori (Sei~ Fi~ 4-29).

Short

i rod
Link ’Y A/

Link

I A:m
Rod

cii~

Actuator hook ;I
q-

Torque~be Link

ass’y

ctuator Forward door

Linkass’y

Lever

ook
Rod

Crank ass’y

rC

_t.~e

Operated together with
7 Forwarddoor

aft door operating mechani

Fig. 4-29 Main ’.-forvard’ door closed and Locked..condition
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(2) Door opening (See Figs 4-30 and 4-31).

(a) When electric actuator actuates, the actuator shaft extends to the arm

side, the direction of the arrow. The other link assembly side is fixed,
because the door is still locked.

~j) Arm, link, torque tube, lever, rod and lock hook move or rotate to the

direction of arrow respectively and lock is released. Then, actuator

lock hook becomes free, because the door is opened slightly.

(c) The door is pulled to the open side furthermore by air pressure, so

actuator which is connectRd with the door, moves outboard ´•slightly and

actuator lock hook is locked. (actuator locked condition.

NOtE

When R. H. door lock is released earlier than L.H,
actuator may be locked before L. H. door lock is

released. In this case, actuator shaft continues to

extendwith L. H. door in locked condition, so shear

pin ~will be sheared off.

Therefore, adjustment must be made so that L.H.

door rock may be~ released earlier than R.H. side.

(See Pare. 3.9.2. 3)

(d)´•´• Due to actuator lock, arm side of actuator shaft is fixed and actuator

shaft extends to the link assembly side only in the opposite direction of

Pare. (a),

(e) Link assemblies, rod assembly and short rod, etc., move´•or

to the direction of arrow and door is opened.

(f) When door is about fully opened, operationf electric actuator is

stopped by limit switch and door opening is stopped.

(3) Door closing

Door closing is made in reverse sequence of door opening.
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Fig. 4;30 Main landing gear forwarh door lock released condition
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3. 9. 2. 2 ADJUSTMENT OF FORWARD DOOR MECHANISM

(1) Disconnect the forward doors from

door mechanism by removing the
Fonva~d door

short rod. (See Fig 4-32)

L’ink assembl

(2) Qperate the actuator independently.
Check the actuator shaft for

extended and:retracted lengths at Isp~´•l a

the position where limit switch

actuates.

ORIGINAL

As Received By :I
AT P

Fig, 4-32 Removal of forward door

2. 95 in., L11

r(75nm

Fig, 4-33 Check actuator

Type Extended length Retracted length
i"´• (mmt in. (mm)

AA-SC 0. 3 t- 0
17.3

_ O i". L2. O3
_ 0, 3

in’

7;6 0
(439.4_ 0

(305. 6 mm)7.6

Note: The shaft -length measured should be the span (L) bet~een

attaching holes of actuator shaft, but L1+ 2. 95 in. (75 mm)

maybe used.

(3) Adjustment of R. H. stop (See Fig 4-34),

(a) With actuator in locked position, adjust stop"A" so that the clearance

bet;veen stop 1A" and arm may be 0. 028" 0. 04 in19.7 to 1 mm).
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(b) Release actuator hook and adjust stop "B" so that arm may strike stop
"B’’ when actuator’moves 0. 55 N 0. 59 in. (14~v15 mm).

(4) AdflL9t stop "E" so that the clearance "D" may be 0. 12 N 0. 2 in. (3´•v5 mm)

by’visual inspection when door (with no load) strikes stop "C’).

(5) Adjust each rod to the dimensions shown in Fig. 4-28 and connect to the

forward door.

/Link rArm
Etc;f.Ua.l6il’ j´•l~iOL

P k-Tz~-:

O

Link assembly

Stop "B"

Stop "A"

r

Actuator

Link assembly

Lever LRoller Stop "E"

Stop "C"

Fig. 4-34 Adjustment of R.´•H. stop

(6) Adjust stop "F" so that link may strike stop "F" when actuator comes to a

length of~16. 63 f 0. 08 in. (422.4f 2 mm)l(See Fig 4-35).

(7) Adjustment of door open stop in emergency gear extension (See Fig 4-35).

(a) When the actuator comes to a length of 16. 34 in. (415 mm), adjust

bumper 1(G" by means of bolt thread so that the clearance between

atta~iing fitting and bumper may be 0--0. 04 in. (ON1 mm).
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(8) Check main landing gear; for interference.

(a) Check for interference between door mechanism and airframe

structure when adjusting in Para. (6).

(b) Check for interference between door attaching pdint and door tuhen

adjusting in Para, (6).

(9) Adjust fo~ard dobr open limit switch by means of nut,so that the
r;troke ofL,H,limit s~Titch may be 0.08 to 0.10 in, (2´•to 2.5nrm),
when actuator length is 16.34 in. (415 mm) (See Fig 4-68),

~10) Adjust limit switch so that the stroke of the switch may be 0. 16 0. 20 in.

(41;5 mm) when-the door strikes the stop.

Bumper ’’G’’

O-YO~ 04 in. i011 mm 0.1~812O ’n´• (4-5mm

~-Limit switch
o Attaching fitting

.Q Link assembly

Rod
CLink

Rod

Stop’lF"
Fig, 4-35 Adjustment of stop Fig, 4-36 AdJustment´• of limit switch

3,9. 2.3 ADJUSTMENT OF MAIN LANDING GEAR DOOR I;Oi=K~
(See Figs4-37 and 4-38).

The door lock ~mechanism consists of.forward door locli mechanism and aft door

lock mechanism. Each lock is released before door operation.

(1) Adjustment of door side roller

Under the conditions thatthe doors strike thedoor stopsand the hook comes

in contact with stop, adjust the´• attaching fitting by means of shim and

serration unaerthe fitting so that the clearance "A" between hook and roller

may be 0; 08-0. 12 in. (2yj ,m) (both forward aft-doors) and "A’" may be

0, 08-0, 12 in1(2´•v3 mm) (forward door) and 0, 12h´•0. 20 in. (3h´•-5 mm)(aft door).

(2) Adjustment of rod

(a) Forward door,

(i) Adj’ust the clearance between L. Il; ’hook and lever to 0; 08 f 0; 02´•

in. (210., 5 mm) and the fe~igth of L, H, rod (I-l) to ii. 02
O in,

0 0.04

(280,1 "M)´•

(ii) adjust the clearance"B" between n. H.’hook and lever to

0; 24 O.´• Oi n.(6 f 0.5 mm) and.connect R.H.:rod-.

4-43



br~ a I ii t a a a h a a
m a h a at

"R"
Lever

Hook

Stop

"B" Forward door 0. 08 f 0. 02 in. (2 0.5 mm) (L. H.
"A"

Roller 0. 24 f 0. 02 in. (6 f 0. 5 mm) (R. H.

LAttaching fitting

Aft door O

Fig.´• 4-37 ~Adjustmellt of lock mechanism

Lever

5~’ bt
b´•9

Rod assembly--/’-~li ~-Crank assembly
Crank assembly~

Lever
Hook assembly

Rod assembly~ yHook assembly

+o +0L 11. 02 in.
_ O.O4

in.(280 _~1 mmj(Forward)

9. 41 in. (239 mm) (Aft)

Fig. 4-38 Main landfng gear door and lever
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iij iiS1’ beti&e~ h~oic ahii ieii~r.td zero .(L. If; and R. ~-Ii).

(ia ~et j; ~od ie~ to :9; 41 ih::2i39 miii) aild k~ rod;.

ciii) i3b;rt rod id it. I~. tb 4. 49 iB. ili4 ~in) End ddiihi~bt.

i~ii) doiihect torque ti~be tb.ieirer with a kblt.

i3i Cd´•n6ectidh of the ~ha a~ doijr ibck and the fdrvard

door mechanism shall be made b~ bolts under the conditiolis that the

forward doors are closed and the hook strikes the stop.

~.9.2.4 OPERA’rIOrjA~ CkECK OF MA~N LANDING GE#R FORWARD DOOR

ME CHANISM

(1) In acjcdrdance ui~th the following steps, ascertain that left and right doors

close, together.

(a) C1Gse circuit b~aker. "LG DOOR MOTOR" and "LG CONT".

(b) Open or~l6se the fonjv8rddoors bymeans of ground door open switch

instsilledonth’8 bulge re;ar wall, R. H. side.

(c) ~Adjustinent-is ~made by adjusting the length of rod in Fig. 4-32.

N;O T

With the aircraft in jacked position, the doors

open when.the circuit breaker ’´•’LG CONT" is

’closed after thecircuit breaker ’;LC DOOR

MOTOR’; is.closed and the landing gear control

switch is turned to "UP".

The doors close whenthe dircuit breaker is

clos~ed after the control switch is turned to

"DOWN".

(2) .In accordance with the following steps, ascertainthat left door opens first..

(a). Open fo~ward doors little by little. Close circuit breaker "L;G DOOR

MOTOR", Set g~ound door open switch to "OPEN" and then, turn

~ircuit breaker ’’LG ´•CONT’’ intermittently to-close.

(b) Make sure th;7tieft door:opens.a moment ahead of:right door,

releasing hook.

(3) Check for actuat’or ´•sha~t :length. ’Close the.forward doors Little’

by.little withdut inertia,~ When the door pad strikes the´•close

’1‘2.32 to 12144 in; ´•(j13~; to (See Fig 4-36~:. When the
limit: sJitch: plunger the length of the´• actuator shaft shall be

length is not within this limit, adjust per Para. (1) (c) above

after changing´•t~ie rod length inF~ig’4-39.
:_~._._.._ ....._.:._.
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TEMPORARY REVISION N0.4-2
This Temporary Revision No. 4-2 is applicable to the following Maintenance

Manuals

MODEL NO. REPORT NO. PAGE

MU-2B-35/-36A MR-0218 4-46

MU-2B-60 MR-0336 4-46

insert facing the page indicated above for the applicable Maintenance

Manual

Retain this Temporary Revision until such time as a permanent revision on

this subject is issued.

REASON To change the installation procedure for the rod assembly, and

add a check of the safety pin rod.

CHANGE Change Fig 4-39 and add the paragraph 3.9.3A and Fig 4-40A

as follows.

3.9.3A Check of SAFETY PIN ROD

(1) Apply electrical power to the airplane and open main landing gear forward door using the

ground door open switch.

(2) Pull the circuit breakers "LG CONT" and "LG DOOR MOTOR".

(3) Remove the bolts, nuts and washers from the both ends of the safety pin rdd assembly

in the main landing gear door mechanism and disconnect the safety pin rod assembly.

NOTE

After removing the safety pin rod assembly the doors are free to

move. Prop the doors open for clearance purposes.

(4) Remove the cotter pin from the safety~ pin and remove the safety pin and washer from

the rod assembly. Discard the cotter pin. Check the safety pin and the rods for

anomalies as follows:

(a) The safety pin should be constructed of aluminum.

(b) Upper and lower rods should slide-freely and have no sign of corrosion at their mating

(sliding) surfaces.

(c) Inspect the safety pin for corrosion, wear, or other surface damage.

TEMPORARY REVISION NO. 4-2

Page 1/3

Oct. 31/2002



c~n
maintenance
man ual

TEMPORARY REVISION NC).4-2
NOTE

Ensure that the grease applied to the joint area fully covers the

mating surfaces.

(5) Clean and lubricate the mating surfaces of jointed area between upper and lower rods

with MIL-PRF-23827 grease.

(6) Reassemble the safety pin rod assembly, install the safety pin and washer and secure

with new cotter pin per Figure 4-40A.

CAUTION

Positioning the large diameter rod in the lower position (upside

down) may result in corrosion in the joint area of the rods and may

result in the failure of the normal operation of the safety pin. This

could bind and/or damage the landing gear doors and the door

mechanism.

(7) Reconnect the safety pin rod assembly making sure that the large diameter rod (Outer

Rod) is placed in the upper position as shown in Figure 4-40A. j

Rod assembly

Fig. 4-39

.q
TEMPORARY REVISION NO. 4-2
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~EMPORLI~RY REVISION ~0,412

ii

SAFETY PIN ROD ASSEMBLY

SAFETY PIN 035A-38863 (Aircraft 652)
035A-38864 (Aircraft 661, 697-730)

A

AC

1Sic-- sEcrA-A
Apply grease Mll-PRF-23827

lodlemaln~rulkra

Pig. 4-4QA Installation of safety pin rod assembly

TEMPORARY REVISION NO. 4-2

Page 3/3
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3. 9. 3 MAIN LANDING GEAR FORWARD

DOOR CLUTCH ASSEMBLY

(see Fig 4-40)

The olYLoh assembly is pmvided one set

each Ln L. H. and R. H. The’ cl´•utch

assembly is a coupling having 30

triangle teeth on the side-of link and

transinits torclue by engagements of

teeth; When the emergency gear down

handle.is. pulled, thehook is released

from the pulley, which´• then turns on Rod assem bly
the triple thread screw-shaft to escape,
anti Iho cl.utch is disengaged by air force

on the doors or pushing force of main

tires.

.In this case, the forward doors ar’e

disconnected from the door mechanism

and in free conditions which can not be

operated by´• electric actuator.

Fig. 4-39

Normal position Emergency gear down position

2 13
3 2 1

i. Link

2. Link

3. Pulley

4. Shaft

VIEW -A

Fig. 4-40 Clutch assembly NOTE: Please see the

4~;
ASReceivedBy

TEMPORARY
ORIGINAL

REVISION
that revises this page.
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3. 9; 4 ADJUSTMENT OF EMERGENCY LANDING GEAR DOOR RELEASE MECHANISM

Emergency landing gear door release mechanism is adjusted by cable tension.

3. 9. 4. 1 ADJUSTMENT OF CABLE TN KEEL

Under.the condition that the smsill lever is set-in eli~ergency gear down

handle and the center le\ier is fixed with a rig pin adjust cable tension

by turning the turnbuckle. The maximum cable tension is 12 lbs.(5.4 kgs).

3. 9. 4. 2 ADJUSTMENT’OF CLUTCH RELEASE CABLE

Adjust the cable with the clutch retaining hook e?gaged.

3. 9. 4. 3 ADJUSTMENT OFHOOK RELEASE CABLE

Adjust cabledettiniihg fitting~o that the ~learance´•between each

hook and outer skin (e) may be 0.20 to 0;32 in. (5 to8 mm) when

the small lever is about to come off the emergency gear extension

handle after the handle is pullep up.

e e, movement of spring

b attachment (Ref.
0. llN 0. 19´• in. (2. 8´•v4.8 mm)

Bulge skin

4-47 (48)
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GENEiZAL bESCRIPTION (See Fig 4’~41) i’

’I~he landing gear retiracting mec~hahism consists of motor; main reduc-

ti’on torquelimiter, mechanical stop, emergency gear ’extien-

sion methanism, gearbox and torque shafts.

When the ~iheei shaped switch on the switch panel is bper~tBd, the

landing ´•gear retracting ineChanism actiiates electrically together tJith

maih gear forwa~d doors. One motor tiirns Screw jacks of nose and

main gear ai~d retracts or ext~tidsthe landing gears. The motor is

provided with a~ electromagnetic clutch in which 10 centrifugal balls

and brake inechanlsnh are installed in order to improve disengagement
characteristic end prompt’stop function.

Motorspeeds arereduced to approximately one-sixteenth through the

two-stage spur gears in the main reduction-gearbox. The torque

limiter is provided for the prevention’of overload upon the mechanism

and slips when torque more than 380 to 5~0 in-lbs (449 to560 kg/cm)
has been transmitted.

The torque is tramsmitted by ball joint, gearbox and drag strut shpport,
9 torque shafts, bearing box, chain and sprocket, nose-gear bevel

gearboxand nose gear actuator. The mechanical stop and emergency gear

down mechanism are provided_between torque shafts.´• The gearbox and

drag strut support have 2 sets of bevel gears and reduction ratio to

jack screw is 35:43.

The reduction ratio of chain assembly is 15:30 and nose gear actuator

15:42.. The bulkhead where the torque shaft goes through is sealed to

prevent air leakage. The mechanical stop opens or closes limit switches

by means:of moving nut~´•and adjusts operational times of landing gear

motor andforward door motor, and furthermore,- stops the retracting
mechanism toprevent overtravel in the event of limit switch trouble.

The emergencygear extension´•mechanism is to extend lahding gear

manually in the event of failure! in the motor system. The emergency

gear down handle’ is linked mechanically to the main gear, emergency

unlock mechanism.

The main gear jack screw also serves as drag strut, but’ nose gear

is provided with jack screw,down lock and drag strut.

4.2 NOSE GEAR ACTUATOR

4.2.1 REMOVAL AND INSTALLATION

(1) In advance of removing nose gear actuator, extend~landing gear

slowly with no load~and no inertia, (Band operating shaft at the

back end of gearbox and drag-strut support may be used, see´•Fig 4-41~.

When~the nose gear down lock indicating light (green) illumiaates,

measure the following exposedthread lengths ´•by means ´•of slid$´•
calipers~ and record the dimension.

(a) Exposed fhreadlength of main gear ´•jack´• screw (see Fig 4-42).

(b) Exposed thread length of nose gear jack screw (see Fig ‘4-44).

42)´•- P"-mo~ve´•.attaching bolt’of jack screw on rod end~ side per..~ara 2.2.

4-49



i. Landing gear motor

i ;2. Torque limiter
O 3. Main reduction gearbox

~4. Ball joint shaft

5. Gearbox d drag strut support

6. Main gear jack screw
5

7. Torque shaft 8

8. Hand operating shaft-

adj.usting nose 6 main
2

3

gear phase difference 1 5

9. Bearing box

10. Bearing box with seal 8

11. Stop assembly o

12. Emergency gear down mechanism

13. Emergency gear down handle

14. Lower.sprocket assembly
15. Chain

16. Idler sprocket ~ssembly
17. Upper sprocket assembly

7
18. Bevel gearbox assembly

7 9 6

19. Nose gear actuator

20. Nose gear jack screw
9

´•7 10 7

OOb

´•13

12

t
P)(b

19

17 i 11

C)
16 7 (b

7 7
7´•

18 15

zb Fig. 4-41 Landing gear retracting mechanism
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When nose gear actuatoror torque shaft is

instaled, reinstall on the same conditions

Oength and locatiori) as formerinstallatibn.

After reinstallation, check for the specified
value by stop mechanism.

(~lj Reinstall in revei´•se sequence of removal.

Exposed thread length

Fig. 4-42 Main gear’ jack screw

Spacer
Bracket

Bolt 1 r ’I I Stop bolt

Nut I I Nut

L~ockwire I Washer

Nose gear r W~a I Cotter pin
actuator

Fig. 4-43 Nose gearac~tustor

ORIGINAL

As Received By
AT P 4-5 Z
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4. 2. 2 ADJUSTMENT AFTER REINSTALLATION OF NOSE GEAR ACTUATOR

(1) Install nose gear actuator after setting the exposed thread lengths of nose

and main gear jack screws to the lengths recorded in accordance with

Para. 4. 2. 1(1), (a) and (b).

(2) After installation, extend gear with no load and no inertia and check nose

and main gear jack‘ screws for exposed thread lengths.

(3) Perform geai´• retraction and extension. Make sure that "DOWN" side and

"UP" side clearances of mechanical stop (clearance between moving nut and

edge of thrust bearing) are the specified values, and that relative position of

nose and main gear is correct, in accordance with Para. 4.7 "ADJUSTMENT

OF STOP MECHANISM".

4. 2. 3 CHECK OF NOSE GEAR ACTUATOR

(1) Remove the dust cover and check jack screw for deformation, damage and

foreign materials.

(2) Check for axial play over the entire stroke. if the play due to thread wear

exceeds ~’0. 014 in. (0. 36 mm), replace screw jack.

(3) Remove rod and clean screw. Check screw surface for lubricant film

(Molykote). Replace screw jack if the lubricant film is peeled off theApplyMolykote greasebottom of screw thread over the entire length.
MIL-G-21164 when the lubricant film is not peeled off.

4. 3 DUST COVER

4. 3. 1 REMOVAL AND INSTALLATION (See Pig 4-44)

(1) Remove jack screw attaching bolt (rod end side) in accordance with Para.

2. 2.

(2) Remove clamps and dust cover.

(3) Reinstall in reverse sequence of removal.

NOTL

Check jack screw and dust cover for cleanliness

and no foreign materials such as metalchips, etc.
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i 2 ~3 2

i. Rod end
Exposed thread length

2. Clamp

3. Dust cover

2 12 3

Fig.4L44 Dust cover

4. 4 MOTOR AND TORQUE LIMITER

’4; 4; 1 REMOVAL A´•ND INSTALLATION (See Fig 4-45)

(1) Remove motor cover.

(2) Drain oil through 2 drain ports on the re~uction gear box.

(3) Remove motor attaching bolts. (4 ea.) and remove motor.

(4) Remove torque~ limiter´• case attaching bolt’s (3ea.), tab washer ´•and

nut on the top of the torque limiter shaft and remove torque limiter

from shaft.

NOTE

Check the friction surface´•of

the torque limiter forcl-ean-

liness, especiailji for’any’oil
penetration which may exist’.

(5) Reinstall in reverse sequen~e of removal.

(6) Fill-with Grade L until oil over’flows the upper port.

4. 5 BALL JOINT ASSEMBLY AND TORQUE SHAFT ASSEMBLY

4. 5. 1 REMOVAL AND INSTALLATION (Fig 4-41)

(1) Extend landing gear and set the forward doors in open position.
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2. IIL
s. Y

i. Motor cover

2. Main reduction gearbox

3. Motor

4. Motor attaching bolt

5. Torque limiter case

3

6. Torque limiter

a. 7. Nut and tab washer

4. 8. Torque limiter attaching

bolt

0‘

9. Drainport

~P 1 ~LI1

Fig. 4-45 Kotor and torque limiter

(2) Remove access panels and cabin floor necessary to remove and install

torque shafts.

(3) Ball joint assembly,

(a) RRmove connecting bolts and nuts betw~en ball joint and main reduction

gearbox and gearbox drag strut support after cutting off lock wire.

(b) Pull out ball joint -from spline shaft on the i~eduction gearbox.

(c) Remove ball joint-together with spline shaft on the gearbox drag strut

support.

(d) Peel off packing between ball joint and gearbox with care not to damage.

(e) Reinstall in reverse sequence of removal.
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(.4) ’sh;2ft a~sembly

~e afop bolts, pins, ~nd Irasherd in Fig 4-411

Slide the’ shafts, tii~zd remove ~he’ other ends from the

spline.
(C) Sii‘de the sh’afts to~ft;e reverse direction andr~emdire.

(d) The torque shaft aSsembly of main gear ~orward doer raechanisai

in Fig ;6-41 dan n~t be slid, so remove connecting bolts, then pull

buf the shaft.

(’e) As the rubber bb‘ots of unive’rsal joints are ebsily broken, remove

with care.

(f) ~Reinstall in reverse sequence of removal.

NOT IE

Mal~e sure that.~top bolt,
nutj: washer and~otter pin
are properly installed.

(5) Inspection

(s) Wipe off grease and che’ck~spline for cracks.

(b) Pull out connecting bolts and check’bolt holes for looseness, When

the looseness exceeds 0.008 in. (0.2 IIIln),), replace with oversize

bolt or new shaft assembly.
(c) Check universal jount for excessiveplay. If the play’exceeds 1.50

replace with new shaft assembly.

(6) Apply grease MIL-G-23827 on splines when installing.

(7) After installation, perform operational test in accordance with Para. 5.1

and adjust relative positions to.nose gear, mechanical stop and main gear.

4.5.2 CHECK OF.TORQUE SHAFT SYSTEM

To check for play over the entire sys’tem, turn by hand the hand operating shaft

on the rear end ofthe RH gearbox and drag strut support or RH barrel slowly
and measure revoltltion angle of the shafter barrel until nose gear -jack screw

barrel:begins to-turn. When the angle exceeds 490, check per Para 4.5.1.

4.6 CHAIN ASSEMBLY (See Fig’ 4-46).

Keep chain cleanand free of dirt, rust and corrosion;´•for ins~ection and´•

wear limitations see Chapter II,~qara. 11. Adjust chain tension by moving
-the idler sprocket shaft ~to the left or. right. Allow approximately

´•’0,.188 to 0.313 in.(5 to-8´•mm):sllack as,measured with th~ thumb and the

borefingei: compressing the,middle o~f the chain~span.´•: The proper amount

~bf slack is 2%´•to’3X of the span.
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4. 6. 1 RENioVAL AND INSTALLATION

jl) Relinove access panel.

(2) Move idler sprocket and loosen
chain.

(3) Remove chain clip and remove chain
from upper and lower sprockets.

14) liLclnelall in reverse sequence of
Chain

Idler

NO TE

When new chain is installed, check

chain tension after operation and Lower

adjust chain tension again if

necessary.

Fig. 4-46 Chain assembly

4. 7 ADJUSTMENT OF MECHANICAL STOP ~See Fig 4-47)

4. 7. 1 CONNECTION OF TORQUE SHAFT

(1) Connect main gear, nose gear and mechanical stop under the following
conditions.

(a) Main gear Exposed thread length of jack screw (drag strut)
17. 62 in 0. 04 in. (448f 1 mm)

(b) Nose gear Center of the nose wheel is at the position 18. 07 -f 0. 12 in.

(459 f 3 mm) from the ceiling of nose wheel,

(c) Mechanical stop Clearance B O

To connect torque shafts between mechanical stop and main gear, the torque
shaft just before L. H. gearbox Q drag strut support is convenient for

adj ustment.

To connect torque shafts between mechanical stop and nose gear, the torque
shaft between bevel gearbox and chain may be used.

To operate main gear or nose gear separately, disconnect torque shafts as

mentioned above and turn the hand operating shafts on the rear end of gear-

box drag strut support for main gear and on the left end of bevel gearbox
for nose gear.

(2) Extend landing gear and set under the following conditions.

(a) Main gear Exposed thread length of jack screw 0. 69 in f 0, 04 in.
(17, 5f´•1 mm)

(b) Nose gear R.H. More than 0. 08 in. (2´•mm) clearance to reach

downlock groove end.

L.H. More’clearance than R.H.side
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4 32 003

MAIN SHAFT~

:2. GUIDE ’SHAFT

3. TRAVELING NUT ASSEMBLY.

4. STOP NUT

Fig, 4-47 Mechanical stop (1/2)
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f’8 66 8 611 cC 9)

p~id. 61 66 681 s

Ad3ii~t ‘Sidi~ aodljle nlits spacer oi~ ~tbp;sd t~e
"A’’ niajr I~ zejro, (decision of maxili~uni stroke)

;6 B (S~N 652~8 only)

nl’ ´•On’-li o´•i´•.j

I´• ´•1

3 2

i. Moving’nut rMo~e than 0. 0´•2 in. (1 mm)

8. lip zone switch (S28S) at the point whei´•e limit

3. UI~ limit; switch (S28i) i switch 8283 actuates, Mofe

4. Spacer Lr than 0. 12 in. (3

(lockinX) 1 mm) where S282

6 ndjusting nut I j 1 actuates.

Fig. 4-47 Mechanical Btop (2/2)

Si7.2 ADJUSTMENT dF MECHANICAL ‘S~O‘P LIMIT~.SWITCH

Applicableto aircraft.S/N 652SA

Refract landing gear slowlyand continuously under no load and no inertia

condition to ´•UP position. Check for the following clearances:

(a) Adjust the "UP LIMIT" switch (S282) toactuate whenclearance "B"

is 0.16 to 0.20 In. (4.0 to5.0 mm).
(b)~ Adjust the "UP ZONE" switch (8283) to actuate when clearance "B"

is 0.14 to 0.16in. (3.5 to 4.0 mm).

Applicable to aircraft S/N 661SA, 697SA and subsequent

Retract landing gear´•slowly and continuously under no load and no inertia

condition to UP position. Check-forthe following clearances and adjust
as required.

(a) Continue retraction slowly until mechanical stop reaches the endof

its travel (zeroclearance). Measure and record for clearance of "C1"

(b) Extend the landing gear by hand past the point where the "UP LIMIT"

switch is in the OFF position.
(c) Retract the landing~ gear by hand until the "UP LIMIT" switch is in

the ON positidn, ´•measure and, record:clearance "C2"

(d) Adjust fhe~"UP LZMIT" siwtch so that C2- C1 =0.16 to 0.20 in.

(~4.0 to 5’.0 mm).
(e) Continue.o retract the landing gear by´• hand until the "BP ZONE"

switch is~ in the: ON position, measure and record´•clearance ."C3)’
(f) Adjust. fhe’."UP ZONE" Switch 80 that C3 C1 0.14 to 0.16 in.

(3.5 To 4.0 mm).

4.7.3 OPERATIONAL. TEST:OF MECHANICAL STOP (See´•.Table 4-1)

Perform landing gearretraction and extension, and.make sure of the’´•specified
values in Table 4-1. :For operation ~ith´• no load and inertia, check alter
ten: cycles.
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TEMPORARY REVISION N0.4-3
This Temporary Revision No. 4-3 is applicable to the following Maintenance

Manuals

MODEL NO. REPORT NO. PAGE

MU-2B-35/-36A MR-0218 ´•4-6~

MU-2B-60 MR-0336 4-46

Insert facing the page indicated above for the applicable Maintenance

Manual

Retain this Temporary Revision until such time as a permanent revision on

this subject is issued.

REASON To add a torque check of MLG thrust gearbox attachment bolt.

ADD Paragraph 4.8 and Fig 4-47A as follows.

4.8 TORQUE CHECK OF MLG THRUST GEARBOX ATTACHMENT BOLT

Inspect to ensure the torque is correct for all four (4) MLG Thrust Gearbox attachment bolts

per the Figure 4-47A to preclude a loose bolt condition; If a bolt(s) is loose, replace the

nut(s) and retorque to proper value as required.

TEMPORARY REVISION NO. 4-3

Page 1/2

Oct. 31/2002



c~S,
maintenance
manwal

TEMPORARY REVISION N0.4-3

500-756in-lbs

(BARREL NUT)

160-190in-lbs

160-190in-lbs

190-351 in-lbs

Fig. 4-47A Torque value for main landing gear gearbox attachement bolt
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switch adjristing. point

Ejrpbs~eil thread length of inain

Connection of torque gear jack screw 17. 64 f 0. 04 in
O Mm)shaft

Center of: nose wheel

WP-18. 07~1t0. 12 in(459IT3mm)

trp zone switch
Q14-´•al 61n

Sutitch attaching: screw
(3. 5--4mm

~lljp limit ~witch
61 6-Q20in;

Switch attaching screw
(~4-v 5 mm)

Maingear up indicating ss than

2in(8mm)lSee Pars. 10
~a switch

´•a,
~o Nose gear up indicating IL24--1.2in.lSee Pars. 10

~7 olswitch 6^´•3 Omm)

a02~008in’l A ct"ating point of~ up:limit
No load :I 1(O; 5- 2mrn )I switch.

with inertia No shbck Disconnecting characteristic
i.

of motor.

Exposed thread length of mair\

0 I Igear jack screw 0. 67 fO. 04 in. ii
(17fl mm)

ore than O. 08 in. (2 mm)
clearance to reach nose

gear downlock groove

I I lend (R. H.

I JMore clearance than R. ii. (L. ii

41 1 Ispacer th’ickness, Adjusting nut

C11
Down limit switch ’16’ 0.045" See Para. 10

4 t~ mm,

002Ya08iri. point of down limit
No load O. 5--2mm switch.
with inertia No shock

Disconnecting characteristic

of motor’

NOTE: Please see the JTable Y-l Specified values for mechanical stop
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5. OPERATION AND CHECK FOd LANDIrjG ~EAR SYSTEM

5.1 OPERATIONAL TEST

dperatior~al test (operational coi~dition with no load and, with inertia) is peliformed
as in the following procedures. If major components of landing gear

Bystem ar~ replaced or adjustment is made bjr ai8connecting power train of landing
gear i~etracting mechanism, operational test Should be performed as follows:

NOTE

(i) When l~ding gear is performed~three times

of up and abwn operations continuously, it’is

recommended to stop operation for about 20

minutes to cool:gear motor and door motor.

(ii) When high current runs or any abnormal

condition is observed during gear operation,

stop operation immediately and incluire into

the cause.

(iii) When airplane installed battery is used for

gear operation, care should~be taken not to

drain battery capacity complet~ely.

(1) Jack airplane.

(2) Close the following circuit breakers and turnbattery key switch to ON.

"LG MOTOR"
"I~G CONT’!

"DOOR MOTOR"
"LG POS IND"

~3) Ensure that nose and main gear downlock indicating, lights (green) are

illuminated and the unsafe light:is OFF.

(4) Place gear control switch to "UP" positionand retract gears.

(5) Ensure that unsafe light (red)illuminates, and that as soon as it goes off, nose

and main gear down ´•Iock indicating lights go off.

(6) Ensure that nose gear up limit-switch actuatesi gear retraction c~ases and

main gear aft doors are completely closed.

(7) With gears retracted, open main gear foiward door and check for the following
items.

(a) A~minimum clearancef ~.´•79 in’.~20 mm.) between left and right, main gear

leg~ end and main gear well’ wall. --A’ minimum clearance~of;0. 2 in: (5 mm)
between the other points of thc~leg and main gear well wall.
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(b) o. o~ In. (O. 5´•ci inm betw~bn mnih gear aaci leg att~ch-

ing fittihg stop.

(C~ _cl~arancle between rir8s and doors, and

-tire and ~main gear for~ard door, and ~nore than 0. 2 in: (5~ mmj of clearance
be’tween’tiC and forward door cutout.

(d) More than 0. 79 in. (20 mm) of clearance between nose tires and ceiling
of nose gear wheel well.

(e) Exposed´• thread Length of main gear drag strut jack screw is about 17.64

~11,1)´•1I, IAAY
+I

(f) Up side clearance of mechanical stop is 0. 02U0. 08 in. (0. 5´•´•´• 2 mm)

(No shock against.stop).

(g) Up limit switch, up zone switch and up zone safety switch should be at

position operated by moving nut.

(h) Nose~and main gear position indicating lights (green) should be off.

Unsafe light (red) should be off when main gear aft doors are closed.

fifth stroke of retraction and continue retraction manually. Check mechanical
(8) Extend landing gear once and retract again. Stop retraction at approx. one

stop for clearance at th~ point where each limit switch actuates.

Switch Clearance

Nose gear up indicating mechanism 0. 24 ´•e 0. 32~ in. (6. 0-8. O mm)

Up zone switch’ 0. 14--´•0. 16 in. (3.5-´•4.0 mm)

Up limit switch O. 16´•Y 0. 20 in. (4.0´•v 5. O mm)

(9) Place gear control switch in DOWN position to extend gears.’ (If main gear

aft door is open for inspection, close door before extending gears.

´•(10) Ensure that unsafe light (red) illum~nates and goes off, and thatgear
down lock indicating light (green) illuminates.

(11) With gears in "DOWN" position, check for the following.

(a) Interference in nose and maingear wells.

(b) Exposed thread ~length of main gear drag strut jack scrow should be

0.69.+0.08 +2
_,.,,

in. (17.4 _Imm).

(c) Clearance at DOWN side of mechanical stop should beO to 0.04 in.

(O to l~mm). (No shock against stop)
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(d N69~ ge~r dowiilocic (k.H. ii cii´•arcince more tti~ui ii. OS in. (2 mm) to

lock groote ahd L. ii. cio\kinlock has more clearance than R. H.

..sii~e..

(e) Pli~ngBr of nose gear down limit switch does not rea~h the end of its travel

and attaching bracket is not distorted.

(ij .Nose and nha~n gedr fidsitionindicatjlng lights (green) are illuminated.

(12)’ Retract landinggearoni~e and agaiir. .Stop extension at

approjrinately one fifth stfbke di extCnsidn´•and coiitinue exten-

sion manually; Check mC3ctianicai stop for clearance at the point
where each limit switch actuates.

Switch Clearance

Down ii--it switch 0. 12 ´•v 0. 24 in. (3. 0- 6. O mm)

(13) Time from start of movement of gear to end of movement both for retraction

and extension shall be within 11 seconds.

(14) ~anding gear position indicating light indicates correctly.

While gear retracting
Gear down position oi´• extending (Door Gear up position

opening or closing)

Unsafe light(red) OFF Unsafe light(r´•ed) ON Unsafe light(Red) OFF

Nose.light(grsen) ON Nose light(green) OFF

L. H. light(green) ON L. H. light(green)´•OFF

9. H. li_ght(green) ON R. H. light(green) OFF

5.2 OPERATION AND CHECK OF MAINGEAR FORWARD DOOR

In regirdto operation Bnclcheck of main pearforward:door, gee P$ra. 3. Y: 2. 3.

5. 3 OPERATION AND CHECK OF NOSE GEAR DOOR

(1) Clearance’, between.ndse gear door and tires is more than 1. 18 in. (36 mm)

in door opening condition and 0, 74 in. (20 mm) in Idoor~ closing condition.

(2) When the moving nut of mechanical stop reaches the end of its stroke (gear up)
’and a weight of 20 lbs!9 kg) is hung~on the door center edge, ~the door

should come off mold line gbout 0. 40- 0. 59 in: (10´•v15 mm).
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5. 4 ’MEASUREMENT OF cvnnEN~jr ~oR 1LIAIN GEAR DOOR MO’i‘OR

Electric curi~ent of main gear door motor should be less than 14A during door

ope 1´•a t.~i ol~

When major compohents of main gear dooi´• mechanism are replaced, ~easure

electric current as necessary.

5.4. 1 PROCEDURE

(1) Disconnect wire G146R12 cohnected to door motor relay on the rear bulkhead

of n. H. main gear wheel well, and connect it to the terminal of ammeter

(30A max. Connect a wire (MIL-W-508G Ty~e II,’AN-12) to terminal

of ammeter and connect the other end of the wire to the terminal of relay.

(See Fig 4-48)

MIL-W-5086 Type II AN-12

r------7

To door motor
1

A mme ter

i-------J

nelay

Fig. 4-48 Measurement of door motor current

CAUTION

’rurn all power s\~itches to "OFF" before connei3ting
wire. Wire connecting to ammeter should not contact

with main gear forward door.

(2) Operate main gear forward door and measure electric current of motor and

record. It should be 7 h´• 9A (No load). This does not include current value

at the moment of starting.

(3) After measurement, remove ammeter and wire and connect wire to its

original position.
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5; OF i=UiiiirjMT FOfi LANDING GEAR MOTOR

ti~ari 98A iii do~a br up oiokratid~.
essE~lei3trii=´• ciirreht i´•~qiiired Br iaiiding gedr retlahting mechanism shouia 6e 1

When maljor coinponents suc~i as lan~ing gear~motor, gearbx drag strut

support alid/or drag strut a~rti replaced, measure electric curk.ent as necessary
in acCojrdance with the following procedures.

5, 5. 1 PROCEDURE

(1)’ Open access door at attaching point of landing gear motor relay,
rear bulkhead in R.H, bulge.

(2) pisconnect wire G140A6 connected to relayterminal Al ´•(or A z which is

sh6rt-circuited at ~ear motor bus bar.

(3) Connect a wire (M;lL-W-5086 Type ii AN-8) 6 in. (152’nmi) to the

terminai Al (or A2) ana~ connect wire d140A6 as shown in Fig 4r49,

side j~ Shunt
Landing gear motor Relay

~15_0Amp) r-----’--------1
G140A6

I
Alt

r

Gear up f*L-----,l,~

150 Amp (class
1I\j Gear down IA’mmeter

or 2. 5) 1-

Fig. 4-49 Measurementof landing gear motor current

(4) Connect attached wire of regular length from shunt~ to ammeter terminal.

CAUTIOPI

Turn all power source switches to "OFF"

before cdnnecting wire. Wire connecting
to shunt and ammeter should notcome in

contact’ with air’frame structure.

(5) ’.Operate landinlg gear and measure electric current of motor.

It should be l´•ess than 90A in.both gear´• up or down operation.

This does not include iturrent value at the moment of starting.

(6)’ After measurement, remove ammeter, shunt and wire and connect wire

to its original p~sitioli.
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6. EMERGENCY GEAR EXTENSION MECHANISM

The emergency gear extension system extends

the landing gear manu~llv in the event of trouble

in the electrical system. ’I’his mechanism,

however, can not be used for retraction.

To ol,erate, pull up the handle on the floor of

the pilot’s compartment, a small lever in the

handle will I.hen actuate lo disengage main

gear and aft door locks and clutrth

of the mnin gear fonvanl door mechanism. Pig. 4-50 Emergency gear down

Doors are now free.
handle (A) and gears (B)

Pump the lever

approximately 215 times ("1) or

approximately 130 times (*2), and

the gear ~ill extend until it reaches

down-lock position. The~ completion of gear extension is indicated by green

lamps illuminating and handle pumping becoming heavy.

*1 Aircraft S/N 652SA and 661SA

*2 Aircraft S/N 697SA and subsequent

ORIGINAL

As Received By
AT P
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CAQITION

To make emergency gear extension, pull out circuit breakers

LG CONT, LG MOTOR and DOOR MOTOR and place landing gear
control switch to DOWN. Do not perform this operation with

the above circuitbreakers in CLOSE positions.

Small

lever Handle Handle

(Aircraft SjN 652SA and 661SA)
I~ockwire o. ozoia

Handle
~-W-821 COMPI TEMPl/aB

Small lever
Handle

Clutch

(Aircraft-S/N 697SA and subsequent)
A Emergency gear down handle B Gear mechanism

A Emergency gear down B´• Gear mechanism
handle

6. 1 ADJUSTMENT AND OPEII~TIONAI, TEST

(1) Jack up the airplane.

~2) Retract landing gear.

(3) Pull emergency handle to the extent of small lever comin off.

(a) Hook of’ main gear forward door is pulled gnd doors are unlocked.

(b) Clutches of main gear fonvartl door mechanism are disengag~ed and the

doors become.fr’ee.
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(C) Hook of main gear aft door is pulled and doors are unlocked.

Rcnlove access doer (F. E’rA.:~035rV 4285) between keels nnd check the

following items.

<:law on the center lever engages ~vith ratchet teeth. (Fig 4-51).

(h) No abnormal condition in cable system and center lever mechanism.

(5) L. H. and R. H. clutches which release n~ain geai´• forward doors, do not reach

the ends of theii´• travels.

(6) Clearances between hooks and rollers in forward and aft doors should be more

than 0. 08 in.(2 mm).

Pe-~form emergency gear extension operation and check the following items.

(3j Ascertain that the operation is performed smoothly.

(b) Landing gear position indicating lights (green) which indicate main and

nbse gear being in down position illuminate.

(8) Adjustments of Para. (5i and (6) above are made by means of cable detaining

fitting. Nut

Inner cable

Outer cable
Bracket

Cable detaining
fitting

6.2 RESET AND CHECK A FTER EMERGENCY GEAR EXTENSION

After emergency gear extension, reset and adjustment can be done on the ground
without jacking as follows:
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~1) cable assembly;

(a) Slf sinali handle into the emergency haadie and- iretGm ttie handle to

the lidrmaf Intall (bQ-~;32i .Ci2~Dia) (S/Ij 697SA

a;i~d´•
(b) access doqr (F. S1;A4025ru4285) between keels ai~d return the

ceht~i. lever; ulj to th~ positioi~ where claw diseng8ges (See Fig 4-51);

(c) Pull back hbok release.cable;

-Rest of i~lutch ~asSembly;

(a) actuator of main gear forward door rriechanism to the position

.where the forward door open limit switch actuates, by using the ground

door open switch installed on the aft bulkhead of R. ii. bulge main gear well.

(b) Align clutch mating mal-k and engage each link.

(c) Push uyj hook to stop, and return pulley while winding back-clutch cable

(See Fig. 4-52).

(d) Set hook in pulley groove.

B./r .1

1. Bracket

2. Centerlever’

3. Ratchet teeth

4. Claw Y /4

5. Spring
8

G. Cable (to haridle in cockpit) 3/ ..i.
7. Clutch release cable

8. Unlock cable´•

´•Fig.: 4-51 ncset after -emergency gear extension

(3) Operate forwflrd door mcch;lnis.m and make sure thai Opening and cl~,sj!lg

oper´•ations’zire i,erlome~l liormally.: The:fonvard.door c~in bu opened or

closed I,?; usi;iF; Xi.ountl door open switch on th, bulgc:.l´•ear bUlkhC?L7tl of Ii; I-I.

mai:n gear whc´•cl \\,ell.
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(4) Operation of forward door shall be as follows.

(a) Close the circuitbreaki3rs DOOR MOTOR and LG CONT.

(b) Place landing gear control switch to "DOWN."

(c) Turn the forward dooroperating switch in R. H. main landing gear

well up or down. The door fully opens or closes.

(d) After operation, close the door fully by the forward door operating
switch turned down and return the switch guard and apply safety wire.

(5) Pull out all circuit breakers.

NOTE

When the forward door is checked for operation,
pull out circuit breaker "LG MOTOR" to avert danger.

IcnuTlu~CAUTION

To change the sleeve tend of outer cable) location of

Teflon cable (lock release cable) will cause a change
in sag and travel. Sufficient care should be taken

when changing the sleeve location.

Lockwire in Para. (1) should be cut in first hand.le

operation of emergency gear down. Specified
lockwire must be used and one lockwire must

pass through holes on the both ends.
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Pulley

ORIGINAL
I j

As Received By
Spring

AT P

Pig. 4-52 Put hook in pulley groove

6.3 EMERGENCY GEAR EXTENSION PUSH

BUTTON ´•(See Pig 4-~3, Aircraft

S/N 652SA and 661SA)

The push button is located on´•tbe floor

near the emergency gear~extension handle.

The push button is used when handle

operation of emergencygear extension

mechanism can not be operated due to

improper engagement of the claw clutch

of the mechanism. When the button is

pushed, one side shaft of the claw.

clutch turns a littleand corrects the

engagement

Fig._4-53 Emergency push button

Removaland installation of the push button is easily performed by 2 screws

attached to the floor.

To install the push button, fix it at the location suited for the shaft turn.

7. BRAKE SYSTEM

7.. 1 GENE~RAL DESCRIPTION

The is _a master-cylinde’r-type hydraulic system consisting´•of

reservoir, ´•master cylihder, niixer valve, parking valve’, tubing and wheel brakes.

(see Fig 4-54).

The master cylinders- locflted benejth.the rudder: pedals, can be ~perated by

~plying toe pressure on either the Ipilot’s or co-pilot’s rudder pedals. The! right

pedal operates the right brake; the le~ftpedal ~the left brake. By applying:toe
pressure on both rudder‘pedals and pulling4he parking handle, brake pressure can

be .maintained.
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i. ncservoir 4. PfrltinE; valve

2_ M;lstcr c\ilindcl´• ;5. nlec´•´•der valve 7. Parking handle

3. Mi?terv~l\´•e i;. bral~e ~8´• Levelgag’e

Fig. 4-54 Brnke system schematic diagram
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7.2 .RESERVOIR (See Fig. 4-f5)

Tj~he reservoir, located on L. H. side of the r~ear wall of the electronics compart-

ment’, supplies hyd~aulic fluid’ (MIL-H-5606) to the master cylinders. There is a

level gauge beneath the cap of the reservoir, which makes it easy to check the oil

level. The cap is vented. Wipe dust off the cap surface during servicing operation.

7. 3 MASTER CYLINDER (SCe 4-56 and 4-57)

The master cylinders are designed to convert the force dpplied to the toe pedals
into hydraulic pressure, andare directly connected to the‘lower structure of the

respective -pedals.

7. 3. 1 REMOVAL AND INSTALLATION

(1) Remove the check valve from the wheel brake, and drain the hydraulic fluid

frpm the brake system.- ..Disconnect the lines at the master cylinders.

(2) Remove the rudder and steering~(pilot´•’s master cylinders only) ´•rods, remove

the connecting bolts to the frame and the pedal base, and remove the pedal
and~base together from the frame.

(3) Remove the connecting bolt from the pedal and master cylinder rod end.

(4) nsmove the two~.bolts loc’ated at the bottom end of the niaster cylinder and

remove the master cylinder from the base.

(5) neinstall in reverse sequence of removal.

Lr~

a. :;rt

;:$~X´•ji

~:nT:

is:

Fig. 4-55 1Z"sc~\.c;ir Fig.4-56 Instflllationof

master cylinder

I)ISA SSI’:hl Il I,\: ´•A N I) I NSPE CTION

In regalvl to dis:lssclnll,l!´•´• ;Intl inspection’, of b~nke s!:slcii~, sec M;unual

YET 741´•1’G,

ORIGINAL

As Received By 4-73
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i. Rod end 7. Spring
2. Piston rod 8. Cylinder n
3. Cap 9. Elbow

4. Valve 10; Reservoir port
5. Piston 11. Brake port
6. Spring 12. Shaft

retainer 13. Support’

7. 4 MIXER VALVE: (See Fig 4-58)

The mixer valves transfer-the hydraulic

pressure of the pilot’s or co-pilot’s master

cylinders to the brakes and are located under

the floor of the pilot’s seat.

The valves can be removed with ease by

disconnecting the lines and removing the

fitting nut.

i~n ,I
’7. 4. 1 DISASSEMBLY AND INSPECTION

In regard to disassembly and inspection
of mixer valve, see Overhaul Manual la~

II Fig. 4-57 Master cylinder
No. 17160, Sterer Co.

´•e
a ORIGINAL

r AS ByATP

i. Identification plate 8: Cap
2. Uleeder 9. Poppet
3.4Gasket 10. Spring
4. Screw ii. Piston

5. C’ap 12. Nylole
6. O-ring 13. O-ring

4

7. Spring 14. Body
~,3 B

1:1
ia’. Fig. 4-58 Mixer valve
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7. 5 PARKING VALVE (See Fig 4-59)

The parking valve is located behind the center pedestal and can be easily removed

by disconnecting the parking handle and lines and removing the mounting bolt.

7. 5. 1 DISASSEMBLY AND CHE CK

Check the valve seat and stem for damage. Replace all O-rings with new ones

and assemble.

i. O-ring
2. Body
3. Stem assembly
4. O-ring
5. Valve seat s

Fig. 4-59 Parkingvalve

7. 5; 2 OPERATIONAL TEST

(1) Connect a pressure gage to the outport and apply 1000 psi (70 kg/cniz) df

pressure at the pre’ssure port.

(2) Push the plunger (stem) fully in and remove the pressure line.

(3) The valv;e’shall maintain 1,000 psi (70 kg/cm2) pressure and there

should be no leakage.
7. 6 SWIVEL JOINT

Two swivel joints are installed around L..H. and iE.H. main gear respectively.
(See Fig 4-60).

7. 6. 1 DISASSEMBLY AND.INSPECTION

(1) Disassemble the joint in numerical order of:the figure.

(2) Clean all´• metal parts with dry cleaning solvent and dry.

(3) Check for scratches, cracks or other damages.

7. 6..2 ASSEMBLY

(1) Replace all O-rings with new ones. Apply thin coat, of vaseline (VV-P-23G)
on O-rings~ and O-ring grooves,

(2) Reinstall in reverse sequence of removal.
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NOTE

The washer (4 in Flg 4-60, Detail B) should
be installed, facingthe marked side to 0-ring.

7. G. 3´• OPERATIONAL TEST

(1) Condjtioils

Actuating fluid MIL-H-5606

Pressure
SA

1500 psi (105 kg/cm2)

(2) After applying pressure, turn swivel 5 times.

No leakage sh0uld be detected during
succeeding five minutes.

’B
S

1

2 2

3

i. Union
_

1´• Cotterpin
2. O-ring -U \~a" \t~r"- 2. Nut

3; Elbow 3. Washer

4. Elbow4. Wnsher

5. Elbow
7-

6. Bolt5. O-ring
6. O-ring
7. Bolt

IB

Fig. 4-60 Swivel joint

4-26 6-1-79



C~b
snalateaaaca
laa aaual

7.7. B’RAKE ASSEMBLY

The brake assembly is single disc type and brake housing is made from

magnesium alloy casting. Braking is performedby friction produced
when oil pressure is applied at the piston and the brake lining pushes
discs. When no pressure is applied, the lining is pushed slightly against
the ’dise with a spring installed on the back of the, piston.

7.7.1 DISC LIN_ING LIMIT AND REPLACEMENT (See Fig 4-61)

.When the thickness of carrier lining assembly is Lessthan0.l88 in.

(4..8 mm), overhaul brake assembly pe~ B.´•F. Goodrich Co. Overhaul

Manual No. 168.

7.7.2 REMOVAL AND INSTALLATION

See Paragralih 3.4.1.

j.7.3 DISASSEMBLY AND CHECK

See´•B.’Fi Goodrich Co. Overhaul ManualNo. 168.

NOT E~

Irmnediatkly after the entire´•brake,´• disc

or.lining is replaced, brake effectiveness

may refuse to work du~ to insufficient

fitting of disc or lining. In this case;

work the brake severaltimes during taxi-

ing to.obtain better effectivenessof th’e

brake.

1. Piston housing
2.. Piston

3. Spring //10
4. Piston insulator

5. Torque plate
6, Insulator

7. Wheel

8. Disc

9. Brake lining
10. Carrier lining
11; Brake pressure~

A More t~in.:0.34 in. (8.fj nrm) 13

4

Z
with park.brake set

7

B Min. thickness´•0.30in. (7.6 mm) 8
32 001

C Min. thickness 0.19 in.’´•(4.8 mm)
brake carrier lining

F~g 4-61 Brake lining wear
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7. 8 BRAKE LINE

The brake line consists of aluminum tube line (3/8 in. Dia. from reservoir to

branch leading to master cylinder, other line 1/4 in. Dia.) installed on

airframe, and flexible tub-e and corrosion resistant tube installed around

main gear leg. These lines are all standard parts.

(1) Do not disconnect lines unless parts replacement becomes necessary due to

leal(age or other damage.

(2) After disconnecting, flush line with MIL-H-5606 hydraulic fluid or

denatured alcohol. Check the threaded section of fittings for damage,
the flares fordeformation or flaws, and the tubes for dents and cracks.

Replace all defective parts.

(3) When removing the fittings located on the pressure bulkhead, replace
the washers with new ones.

7. 9 MAINTENANCE OF BRAKE SYSTEM

7. 9. 1 HYDRAULIC FLUID

Use specification MIL-H-560G hydraulic fluid. The total fluid quantity for the

system is approximately 0. 18 gal. (O. 7L), of which approximately 0, 04 gal.
(0. 15a) is the fluid quantity in the reservoir.

7. 9. 2 FLUID CHARGE

(1) Remove reservoir line, connect a suitable line dr hose ´•to the line and lead

the line into a container outside ´•the aircraft. Remove bleeder valve and

reducer located at the upper Part of the brake. Connect a hand pump or

test stand to brake body through a union and supply hydraulic fluid slowly.
Continue until fluid appears in the container.

(2) Connect the ´•hand pump or test stand to the line leading to the container and

install bleeder valve and reducer on the brake body as original conditions.

(3) Unfasten the bleeder valve and supl!ly fluid slowly´• under a of less

tha!l 14 psi (1 kg;/
Z

cm) from the hand pump.

(4) After malting sure that there are no b´•ubhles in flu-id coming out of the

bleedel´• valve, add approx. 0. 13 gal. (0. 5a) of fluid, close the bleeder

valve, apply toe pressure on the pedal (co-pilot side) and~make sure thatis

there is no air trapped.
Remove Ihe hand pump or test; stand and connect line to reservoir. Talre

care not to spill fluid.

(a) xeep nuid in the reservorr to the reylar Isvel (miridle of Lhe level gogc). a
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7. 9. 3 REFILL

If the oil level of the reservoir drops below the end of the level gage, refill

hydraulic fluid ~MIL-H^5606) up to the middle’stage of the level gage.

(1) When it is necessary.to bleed’air during service, unfasten the bleeder valve

of the brake´•and apply toe pressure on the pedal to let fluid flow. Refill

fluid so that the reservoir does not empty.

7. 9. 4 DRAIN

(1) To drain fluid for the brake system, remove the elbow located in the

’lower part of the brake.

7, 9. 5 INSPECTION

Daily inspection can be made by feeling toe pressure on the pedals. After

replacement of components or when sponginess and ineffective brake action’is

detected, proceed as follows:

(1) Remove the bleeder valv;e and connect a pressure gage.

(2) Apply toe pressure on the pedal and make sure that a pressure of more than

G~iil r,r i. (4 2 kg/cm~) is available.

(3) With toe pressure applied on the pedal, pull the parking handle and- release

the pedal to sae if the pressure is maintained.

Check the system fo~external leaks-~r deformation.

(4) Release the.~parking handle, rotate the wheel by hand,´• and i~heck for exces-

sive drag.

(5) Disconnect the pressure gage and bleed airfrom brake.

8. WHEELS AND TIRES

8. 1 GENERAL DESCRIPTION

The wheels and tires: used on.the aircraft are´• as follows:
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Main wheel 3-1304 -2 (B..F, COODRICH)
Nose wheel 3-897 (B. F. GOODRICH), 9532926 (GOODYEAR),

A9532926 (GOODYEAR) or 40-87 (dLEVELAND)
Main wheel tire 8. 50 x 10 10 ply Type III tubeless

Nose wheel tire 5. 00 x 5 6 ply Type I1I regular tube

8. 2 LUBRICATION OF B‘EARING

(1) Fill bearing cone and both edges of roller with grease (MIL-G-3545) every
tire replacement. NOTE

(i) Clean bearing with dry cleaning s´•olvent

(P-D-6 80) to remove old grease.

(ii) Do not over-lubricate. Wipe
off excess grease on rollers.

(iii) Handle bearing with care to keep dust

off.

(2) Apply thin coat of grease on bearing cone.

8. 3 DISASSEMBLY, REASSENIBLI’ AND INSPECTION OF NOSE. WHEEL

8. 3. 1 DISASSEMBLY (See Fig 4-62)

Disassemble nose wheel in accordance with numerical order of the figure.
See Para. 8. 4. i.

8. 3. 2 INSPECTION

See Para. 8. 4. 2.

8. 3. 3 REASSEMBLY

(1) Reassemble in reverse sequence of disassembly.

(2) Clean and lubricate bearing in accordance with Para. 8. 2.

If felt seals are used, lubricate with light machine oil SAE10 (MIL-L-7178)

or equivalent.

(3) Wipe wheel flange, bead seat and mating surfaces with a cloth soaked in

denatured alcohol to remove foreign matters.

(4) Place wheel half on a clean flat surface and carefully position the tire,

aligning the tube valve with the valve´• hole section in the wheel.

(5) Insert the other wheel half in the tire aligning the wheel with the tube valve.

(6) Insert wheel bolts as follows.

(a) Lubricate bolt threads and bearing surface of bolt heads, nuts and

washer with MIL-T-5544 anti-seize compound ~before reassembly.

(b) Compress wheel section enough~to allow installation:of three bolts,

(7) Tighten bolts evenly in increments of 15 in-lbs until a final value of 50 70

washer and nuts´•.

in-lbs is obtained.
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1. Wheel half (Inboard)
2. (Outbbard)
3. Bearing cone

4. Felt ring
5. Snap ring
6. Bolt

7. Washer

8. ´•~Nut

5

7 (40-87) 7 8

2,:I4i"i I

871 1.´• Wheel half (Inboard)

I
4. Bearing cup3;Bearing cone

2. (Outboard)

:Y..II ´•´•´•:,1 6. Bush5. Bolt

5
:rc. 7. Washer

(9532926) 8. Nut

Fig. 4-62 Nose wheel assembly

8. 4 ’DISASSEMBLY, REASSEMBLY AND INSPECTION OF MAIN WHEELS

8. 4. 1 DISASSEMBLY (See Fig 4-63)

(1) Remove. valve core and deflate tire.

(2) Break bead from both flanges by ~applying pressure in even increments

around the entire sidewall close to the tire beads.

(3) Remove b6lts,´• nuts and washers which secure the wheel halves.

(4) Separate the wheel halves, remove tire.
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5 29 30 27 28 33 26 25 1.5 16 20 g 8 7 6 2 1

Ilii
j

r.

Ir,

j

4 32 29 31 12 13 2´•2 %3 22 21 1/i 11 10

1. nctainer ring 12. Bolt 23. ~prque key

2. Hub cap l~.´•Washer 24. Helical insert

3. Bearing cone 14. O-ring 25. Nut

4. Seal 15. Nut 26. Balance weight

5. nearing cone 16. Balance weight 27. Screw

6. Cap 17. Screw 28. Washer

7. Valve 18. Washer 29. nivet

8. Valve stem 19. Bearing cup 30. Identification plate

9. Grommet 20. Wheel half (Outboard) 31. Instruction plate

10. Nut 21. 32. Bearing cup

11. Washer 22. Screw 33. Wheel half (Inboard)

Fig. 4-63 Main wheel assembly

(5)~ Disassemble wheel in numerical order of the figure.

NOTo

Bearing cupsshould not be removed unless

replacement is necessary. To remove the

cups, it is necessary to heat wheel halves in

an o\Icn fit 3 teml,erature not to exceed 300"F

for 30 minutes.

(6) Clean all metal components in cleaning solvent (Federal Specification

P-S-GG1).

(7) Clean O-rings in denatured alcohol.
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(1) for- cL~ick’S i or btli~kr ~bmage; ctack part~;:
Cliebk fSi´• almage b~ if necessary;

~3) 6r c.iie for .irei~hdae oi:.carrol;ion.

i~hOck tha.i~dller retainer foird~idage. ~Repla’ce if ~icces‘sary,
(4) ~iie;c´•k tti~ Eiu~b cab local wear. :Replri~e if neces~sary!

(5) thB se~ure the wheel halves fo~ deforina-

trcin~s hni~ cor~osion.. Replace if n~cessary;
16j iiepiac6 the nhts fo~ wheel half attachig bo~ts after

ten ti:mesoi ;diSassembiy and reasseinbly or before, should there be

appa~eht deformation.

NOTE

To repai~ the ~niheels minimize the

damage area repaired by polishing.

(7) Polished portions shou~d.be finished per specification MIL-M-3171

Type I andapplytwo coafs.of zinc chro~ateprimer.per specification
MIL-P-8585A. Bearing cup should not be finished with lacquer.

(8) For~repair portions of wi~ich aluminized lacquer has been applied,
apply two coats of aluminized lacquer per specification MIL-i-7178.

(9) Spray one coat of zinc chromate primer onholes for the~attaching
bolts per specification MIL-P-8585A.

(10) Make sure t~at bead and flange portions of the wheels arefinished

with zinc ´•chromate primer and aluminized lacquer. This is for

corrosion preventive purpose as well as to seal air pressure of

tubeless tires.

8.4.3 REASSEMBLY

(1) Reassemble inreverse sequence ofdisassembly.
(2) Clean and lubricate bearing in accordance with Para. 8.2.

(3) If bearing cups have been removed, the wheel half should be heated at

a temperature not to exceed 3000Fand the cup should be cooled at OOF,
then reassembled,

(4) Before mounting tire,’ make certain it is free of foreign material,
the bead, areas are clean and there is no damage.

(5) Wipe ~Jheel flange bead seat and wheelmating surfaces with a cloth

dampened´•with denatured alcohol to remove foreign matters.

(6) Lubricate O-ring with a light coat.of grease MIL-G-3545.

(7) Place thebrake side wheel half on a clean flat surface and install

O-ring.
(8) Place.tire on the wheel half;

(9) Position the outboard wheel half in tire with the red dot at the

valve stem and install the b´•olts.

(B)’~Lubricate’bolt threads´•and bearingsurfaces of nuts, bolt heads

and´•washerswith anti-seize compound MIL-T-5544 before,assemb’ly.
(b) Compresswheel section-enough to’allow insta’llation of four bolts,

washers~ and ´•nuts 900 agart and iristall the: bolts and tighten
until wheel halves sfiat. ~Then, install remaining.bolts, washers

and nuts. Thebolts.should b.e inserted from the´•brake side of’

the wheel.

(c) Tighten bolts in equal increment to a torque value of 190 to 210

incibs. (219 to´•242 kg-cm).

4-83



c~A maantenance
on a a a a I

r

8. 5 TIRE: 70

8. 5. 1 INFLATION PRESSURE:

(1) Main wheel tire 80

(a) Reassembly 60 f 5 psi
(4. 2f 0. 4 kg/crX)

Long period of: qs 5 psi 50

storage a

(3.4 f 0. 4 kg/ cm2)

(b) Mounting @o load): See Fig 4-64

40
When the tires are on the ground,
the tires shall be inflated 4~0 psi

higher than the value in the figure.

7 8 9 10 11 12
(2) Nose tire

Airframe weight x 1000 Ibs
(a) Reassembly 55 f 5 psi

Long period of (3.9~t0.4 kg/ cmZ) 3.5 4 4.5 5 5.5
44 it 5 psi Airframe weight x 1000 kg

storage (3.lf0.4 k~crX)
Main tire inflation pressure(b) Mounting 55~5 psi(3.9~0.4 kg/cm2)

On ground: 57f 5 psi~4. 0~0. 4 kg/crX)
Fig. 4-64

8. 5. 2 MAINTENANCE: AND CHECK OF TIRES

Tires which are worn to such an extent that the treads are barely´•recognizable
and those considered unserviceable because of damage should be replaced.

8. 5. 3 BALANCE MARK

(1) Tube tire: Align the balance mark of the tube to that of the tire.

The balance mark of tube is approximately 1/2 in. (13 mm) wide and 2 in.

(51 mm) long. The balance mark of tire is a red dot located above the

bead of tire.

(2) Tubeless tire: Align the balance mark (red dot) of tire to the valve stem

in the wheel.

8. 5. 4 TIRE TREAD

The main and nose wheel tires Should be of the same tread pattern.

8. 5. 5 DUAL WHEELS

In order to ensure the equal distribution of load, tires of the same brand should

be used for the dual wheels (nose gear).
When this is impossible, the diameters of tires (inflated), should be measured

to make sure that they are the same, within the difference of 1/4 in. (6. 4 mm).

8. 5. 6 SLIP MARX. (Applicable to tube tire)

To detect tire slip and to reduce damage to the tire and tube caused by wheel

slip, a marking shall be provided to indicate that’the tire and rim are in the

same position. The mark should be 1 in. (25 mm) wide and 2 in. (51 mm) long.
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It shall be painted across the tire siclewall and wheel rim so that it will extend

1 in. (25 mm) over the tire and 1 in. (25 mm) over the rim.

Use insignia red, color number 11136 (Fed Std. 595), 3-M red tire marking

paint No. ECL626.

When tire slip is detected after marking, deflate tire and place the valve

in the correct position. Then, reinflate tire, remove the previous slip
mark, and paint a new one.

CAUT%ON

Check tire slip mark daily. If tire

slip is detected, deflate tireand correct.

9. LANDING GEAR POSITION INDICATING LIGHT AND WARNING SYSTEM

9. 1 LANDING GEAR POSITION INDICATING LIGHT

The Landing gear position indicating lights consist of three green lamps

and one red lamp installed adjacent to the control switch. Each indicator

lamp is push-to-test type.

(1) Gear down operation Down limit switches are installed on nose

gear and main gears. (left and right)

g
Green lamp illuminates.

(2) Gear up operation ~mal, alllamps

go off.

(3~ Red lamp Red lamp indicates unsafe condition and

illuminates in the following cases.

(a) Gear down operation Main gear forward doors are not closed or

nose or main gear is not in down locked

position.

(b) Gear up operation Nose gear up indicator switch is not set,

or main gear forward doors are not closed,

or main gear up indicator switch is not

set (main gear aft doors are~not closed).

9.2 WARNING SYSTEM

The warning horn will sound in the following cases.

(1) When the control switch is placed to the UP position on the ground.
(2) If a Power Lever is pulled back to near FLIGHT IDLE and the landing

gear is not down-locked.

Pa OTE

S/N 652SA, 661SA, 697SA thru 717SA

When airborne, this Warning Horn may be

silenced by use of the Horn Cutout Switch.

S~N 718SA and Subsequent
When airborne the Warning Horn may be silenced

by use of the Horn Cutout Switch, except when

4-1-78
the Flaps are extended to 200 or 400 down.
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9.3 ADJUSTMENT AND CHECK

As to adjustment of switch, see Para 10.9 LAND GEAR SAFETY SWITCH and Para.Indaily check, check

a

10.11 ADJUSTMENT OF PROPELLER LOW PITCH LIMIT SWITCH.

for proper installation of switches and that no foreign material is on

the switches.

10. ADJUSTMENT OF LIMIT SWITCH

In order to perform landing gear operation safely and exactly, 13 limit

switches are used for linkages of landing gear operation mechanism (see Fig
4-65). Adjustment of each limit switch is as follows.

io 12
I I 6 ~s s

3;1

3

6 7 8 1011

1. Nose genr down limit switch (S105) 9. Landing gear safety switch (5322)

2. Nose gear up indicator switch (8106) 10. Ground door open switch (8921)

9. Up limit switch (8282) 11. Zone control relay (K305)

4. Up zone switch (8283) Landing gear up relay 0(306)

5. Main gear ft~d. door open limit Landing gear down relay (K307)

s\i?tch (5330) Door open relay (K308)

6. Main gear fwd. door close limit switch Door close relay (K309)

(8328, $329) 12. Propeller low pitch limit switch

7. Main gear up.indicator switch (5326, 5327) (5317, 5318)

8. Matn´•gear down indicator switch

(5324, 5325)

Fig. 4-65 Installed position of limit switches
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lo.i NOSE 6E~IR i)dWN (See ´•l’~g 4-66)

(1) limit switch is on the RH keel,nosegear wheel and stops
of landing gear mbtor thrbugft.landing g~ar down relay

aftet gear extension. This switch also actuates main gear forward

door actuator and closes the door.

(2) Adjust the limit switch temporarily so that the switch actuates at

the position where the LH downlock enters more than´•´•0.24 in. (6 rmn)
in the groote and~ REi’ enters more deeply. Finar adjustme~t is made

tdgeth~r with the landing gear power train (see Para 4.7).

~71´•

Fig. 4-66 Nose gear down’limit switch

10.2 NOSE GEAR W IM)ICATOR SWITCH (S-106) ADJUSTMENT (See Fig 4-13)

After installation of nose landing~gear up indicator switch, adjustment
should be made in accordance with the followingprocedures. Retract

landing gear slowly under noload and no inertia condition. Locate the

hinge~lug connecting thelever and Ifnkso that the switch.actuates at.

the position where´•the gear travelstopnut comes within-a point approxi-
mately 0.28 f 0.04 in. (7 f 1 mm). to the end of the gear travel. Fine

adjustment of lever position is- made -by the worm gear.

ORIGINAL

As Received By
AT P
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10.3 UP ZONE SWITCH (See Fig 4-67)

This switch is installed on the mechanical stop and makes a circuit to

close the main gear forward door at a moment before landing gear motor

stops. Adjust installed position of the switch in accordance with

Para. 4.1.2.

10.4 UP LIMIT SWITCH (See Fig 4-67)

This switch is installed on the mechanical stop and stops the revolution of

the landing gear motor through landing gear up relay. Adjust installed

position of the switch in accordance with Para. 4.7.2.

i. Up limit

r switdh

2. Up zone

switch

1 Cb

J~
a,

iiI: _~

ORIGINALAT
P

As Received By

Fig. 4-67 Switches in mechanical stop

10.5 MAIN GEAR FORWARD DOOR OPEN LIMIT SWITCH (See Fig 4-68)

This switch is installed on the main gear forward door mechanism and stops
the door movement when the forward door is fully opened, and also revolves

the landing gear motor through a relay. Adjust in accordance with

Paragraph 3.9.2.1 (9).
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Fig; 4-68 Main gear fwd,

door 6pen~ limit switch

ORIGINAL

As Received By
AT P

10.6 MAIN GEAR FORWARD DOOR CLOSE LTMITSWITCH (See Fig 4-69)

(1) These switches are installed on the door jambs (L, H; and R. H. main gear
forward doors, and actuate to stop
door a~tuator through ~oor’actuator

re-lay.’ These switches are connected

’to "UNSAFE’’ indicating cii´•cuit, to

indicate main gear forward door

(2) Adjust in accordance with Para.closed.
3. 9. 2. i. (10)

k?::

10.7 MAIN GEAR UP INDICATOR SWITCH

(See Fig 4-70)

(1) This switch is installed on the LH

and RH door’.jambs, ~ln.gearaft
door, and actuatedby main gear
aft doors which are connected

mechanically to main gear. .Fig,-6-
This switch is~donnected to close limit switch

indicating circuit to indicate main gear

up position..

(2) Adjust~ the switch so that the limit

switch plunger may move 0. 16~

0. 20 in, (4. ly 5. 1 ~mm) from~ the
~ja

most projected position u3ien

main gear aft door is cldsed.

10.8 niAIN GEAR DOWN INDIi~ATOR
SWITCH (Se Fig´•~-71)

(1) This switch is installed on the frame

(L. H. and R. H. attaching´•point
of main gear oleo strut, F. STA5605.,
This switchlights indicator light:.to Fig´•. 4-70 Main gear up indicator
indicate main gear down position. switch
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(2) Adjust the switch so that the switch

thread length of main gear dr~g
may actuate when the exposed

strut becomes i. 18N1. 58 in.

(30 ~to 40 mm)

10.9 LANDING GEAR SAFETY SWITCH

(See Fig 4-72)

(1) This switch is installed on the frame,

attaching point of L. H. leg assembly,
F. STA5605, and actuates when the

aircraft is on the ground, sensing a

deflection of main gear oleo. This

switch is used to prevent gear up

operation by mistake while the

airplane is on the ground. The stall

warning system and the entrance door

seal system are also controlled by
this switch through landing gear safety Fig. 4-71 Main gear down indicator

relay. switch

(2) Adjust the switch so that the switch may be turned to "ON GROUND" while oleo
i

strut: is retracted to a point 1.97 in. (50 mm)~away from the most ~retracted

position, alia that the switch may be turned to "IN AIR" while oleo’ strut is

extended fo a point 0.4 in. ~ld. 2 mm) away from the most extended position.

(3) Check the switch for operation as follows.
ORIGINAL

(a) Open (pull) circuit breaker "LG MOTOR". As Received By
(b) Placelanding gear control switch to "ON". AT P

(c) Landing gear warning horn sounds when main gear oleo is retracted.

(d) The horn stops its sound‘when the oleo is extended.

´•I
i~d

I
I~ d)

Fig. 4-72 Landing gear Fig. 4-73 Ground door open switch

safety switch
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lo. 1~ GROUND DD~R OEEN SW~’I‘6H (See Fig

(1) ’rhiB Qi~iitdh is instailed on theaft bulkhead if; STk5800) bP R. ii. ~hlge main

gear weli, and i~sed when necessary’to bpe~ mai gear ~brward ~oorfbr
.inairitehande or inspection.
When circuit breakers "~G CONT" arid "DOOR in circuit breaker

pahel are Closed~ using gro~ind po~ier s6urce or airp;ldne battery, this switch

can open or close the main gear forward dooi-,

NOTE

i’urn th~ circi~it breakers tb "OFF’! so that the

door may not be dpened.or closed inadvertently
while vvqrking iri main gear well..

(2): Adjustr~nt:ls. not necessary;

to. 11 ’-PROPEUER LOW PITCIjL LIMIT SWIT~H (See Fig´• 4-74)

(1) ‘This switch:is installed on the engine control cable pulley bracket

near F STA 8035, and energizes a warning horn when-the Power

Lever is moved near tIiePLIGEIT IDLE position. before the landing
ge~ir is in the down-locked position..

Actuator roller

ORIGINAL I II: -(~s$ t C

As Received By
AT P \-Switch

Rigpin hole

A A

Pig. 4-74- plopelley low pitch
liinit~ switch

(2) Adjustment

(a) InstciIl the switch so.thatthe switch may be turned to "OFF" at the

condition of´•A-P;:hoivn~:inIn-Fig;, -~Z;24 a~id that the switch’ may be turned to

"ON" when.the highest pbint (a) of pulle~ side cam~ Comes to actuator

roller position.
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(b) Install the switch at about center of long hole. When the switch

is moved to fhe direction of arrow "C" after loosening screws,

the switch comes "ON" at the condition which power lever is near

TAKEOFF position. Adjustable amount by long hole is approx.

f 90 on power lever in the center pedestal.

(c) Make sure that the landing gear warning switch comes "ON" at

about 0.2 in. (5.1 mm) before FLIGHT IDLE position when power

lever is moved to FLIGHT IDLE position from TAKEOFF position.

11. EZ~ECTRIC CIRCUIT

Control circuit of the landing gear motor and main landing gear forward door

actuator is through the circuit breaker LG CONT. Powerlines to the landing

gear motor and the main landing gear forward door actuator are protected by

independent circuit breakers LG MOTOR and DOOR ~OTOR. The landing gear

position indicating light circuit is protected by an independent circuit

breaker LG POS. The circuit diagram is shown in Fig 4-75 thru 4-83 by each

phase, i.e., the landing gear in downlock position on the ground, in re-

tracted position, and extended position.
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11.1 GROUND STATIC CONDITION

All power is cut off by switches and relays and system is in inoperative condition.
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11.2 GEAR RETRACTION IN FLIGHT DOOR OPEN

Landing gear doors are opened in the following sequence.

a. Suritch O is automatically turned when aircraft is in flight.
b. Switch O is turned by pilot.
c, As a result of step b, power is supplied through thick line and relay

actuates.

d. As a result of step c, power is supplied through thick line and motor

actuates and opens doors.

e. At the same time when door is opened, switches ~are turned, but power is

not supplied, so they have no connection with the system operation.
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GEAR RETRACTION IN FLIGHT GEAR UP

Landing gears are retracted in the following sequence.

a. When doors are fully opened, switches Oare turned automatically.
b. As a result of step a, power is cut off and relays O become inoperative and

door opening operation is stopped.
c. As a result of step a, power is supplied through thick line and relay O

actuates.

d, As a result of step c, power is supplied through thick line and motor

actuates and retracts gears.

e.´• At the same time when gears begin to retract, switch O is turned,
but power is not supplied, so it has no connection with the system operation.
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11.4 GEAR RETRACTION IN FLIGHT DOOR CLOSE

Doors are closed in the´•following sequence.

a. When gear come to up position, switch O is automatically turned.

b. As a result of step a´•, power is cut off and relay O becomes inoperative and

gear retraction stops.
c. Switches O is turned just before gears are operated by system inertia and stop.

dt As a result of step c, power is supplied through thick line and relay actuates.

e. As a~ result aS step d, power is supplied through thick lihe and motor O
ac’tuates.

f. Switches are turned when doors 6egih to be closed, but power is not supplied,
so they have no connection with the system operation.
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Il, 5 GEAR RETRACTION STOP IN FLIGHT

dear up operation is completed in the following sequence and all power is

cut off by relays and switches, so the system becomes inoperative.

a. S~itches Oark turned automatically when doors are closed completelJ1.
b. As a result of step a, power is cut off and relay ~becomes inoperative and

door closing operation is stopped.

Ic u, lo*tw
twOt O)IC1)

!O I´•1I1* (1101 VI 10*I) (*O: UI)

´•1)) 10 y. III´•*

~ctu,

h.
(UI LIYI1) 10 OI(*

(UI IoNI)
IG UI

(OwclD)´•O u*lr lw

(1111) "01*

ILC eat 1 loor*l
~o

~e eat oool

(*O’ OII*
L1r11

IO)INIEDNIIO( )I Iw

nosg L.4. (O~tN LIrII) 10
DQr* LIrll oOw*
Ir, I I I

ooal

~G D001 ClOlt

(1)11)1)11

(cloll

(*or CLOIIJ
I O D001 CLOLL
Il*,r)l L*

Ii/N)))P

t~3 (lJOI)1 JOI

<C~)O1)
r

,I:´•´•

I, I, ,,,1,.

.I M

´•1 7-´•,

I 0 0001~
QII*

111´•1

11 I _ID (Ilrl*D)

I.
(.)OI) L

I.o wol ´•c~u´•ro´•

~.101) 1 I (l101

(oorr*)

I.o ro~i L´•G

´•111´•
´•1

1 "i M

iloO

i I lu* I~
,o ut´• I
e~u *ol,e

1 II1II

11

rotor

(1101)

Fig 4-79 Landing gear system circuit (1/3)

(Landing gear control sys;4m)
4-102 6-1-79



mainienance
m an a a I

(LlCO))

O,lr) ICtwlo*~ I UI1.*(UP*Q*I

OlrsnCY c~or,

Klb(

1)(10)()cvran
(Illr) 5w

(si~8,
t~or,

S/N 652SA 6 661SA Unless Modified By SR015/32-002

Blt~i)

LO 111*1*0 1011

eL.
*1~

COY

´•H 0000 LO1

´•Itt* C´• (LO1)

´•I

(*10Y1 10 ~1IYI*8
Cslli) curour .LLII

S/N 697SA Thru 717SA Unless Modified By SR015/32-002

Fig 4-79 Landing gear system circuit (2~3) (Position indicating system)

j

4-(102A) 102B 6-1-79



maintenance
manuall

D~ sul 20 Ls IPI Door

rsc.

I*IlrY

to. o*O, I LO IlrLI* IY (LIIoI)
ILs C041

O

(I,al)

Ls COl(r ~3 (1a2ilwrYw

L1*DI*a or´•l

COI1TIIOL )I

LO YL.UINO *O.*

Oats) .*C(YIOH) SUrdUI II LO ´•´•R.1110 WO(I*

1)
cou_J elP

11 s.0. LOI
ii

PITCII BI a

ri

to rLIP 51

.E,,

LO UII(*IUG IOR*

(~0´•I
InlOW)

(jJ(I) HC

COU

,´•i-__-_:_-1C~a-P"
rIrCN BY (LO1I

*I

LG IIRUIRQ *ORW

CUTOUI ILLI*

LIIOT UPI (Siij~
NOSE Lb UC I~O BY

(saPB

twOr UP

11 Y11 LO

UP INO IW

(1))

(1122)

INOT

L~ UIIN LO

UP I*D 51

sICLOSE) I (UP)
~310) 7

RH YLO WOR CLOSE

LIYIT SI ~II*OT CLOSE I

slctosc,2152

(IIIS) I IUNZIIEJUNZIIE

t IS
Ln YLO DQOR CLOSE

´•POslnol IL’U’rlY I(*OTCLOSEI

14
a

.(HOT DdWUI I LO UNSI\FE LIEWI

slOI I INOSE]
NOSE LO )1Ch

DOYN LIYIT BY
sIOOYYI I@sr~

I to

I aJ´•

IlrOr OowN,

b~ I I L~J
Rn YIIN LG 1 I ii

om. LIYI~ .*r -iTD~UT I(D021.1 ID

all

I(NOT DOIHL
I

(SIlS) I
LH

LIl wll* La 2 I

WI* LI*IT bY 21001*)
i

as

(rll6
LO DO**

I*DICITOR LIPH~ OIY*IYO

FIR 4-79 banding gear system circuit (3/3) (Position indicating system)

S/N:718SA thru 730SA, and SjN’s Modified By SR015/32-002

~-1-79 4-i03



manual
main tenance

11.6 GEAR EXTENSION JN FLIGHT DOOR OPEN

Doors are opened in the following sequence.

a. Switch O is turnad by pilot.
b. As a’ result of step a, power is supplied through thick line and relay O

actuates and doors are opened.
c. As a result of stepb, power is supplied through thick line and motor O

actuates and opens doors.

d. Switbhes´•O are turned when doors begin to be opened, but power is not supplied,
so they have no connection with the system operation.

IG UI 10*( 11
orllr)

:~G (*0r Vl’lOnl) (UO:~ut) t Ill,

(iu ~O v´• lu´•.

Dc w
_

h
(11 Llrlr) (O OI~U frill

I~ UI
(ON G´•D)IO YIIN)IIG LI*ll IV

O *0´•*

tG

I LC COw(l elDJ"NI 0001

(1,11)
(U01 DO orIN

Iiwtr
lo,i*l

)r ii

HOSE Ltt~ (01111 II*11) 10
DOr* M)Vm

)U i I I 11I´•1

(DOIN)LIIII

O11

cool
co*rlol

3 (*0’ CLO")

It DOOI CLoII

(ClOlt L

(1101 ooo, cIoIe

LII11(II L*

(cLolf LIII1)

(1)01)1)01

I C 000´•
I I

999JlP~1
I, r

I~ooooll rIO,r

Iro~l "I" /n´•’V
It I, ,,,1,.

.I M

´•I I lI

I C 0001)

o´•IN

Itl ii
I io It´•’1*o)

I, (II1I.C1)

<1 toil L

I c oaat

(001111)

II o _rorI ~G

~ci
11111

M

C(’04

~b I,´•’ I tu*
ass~ IIto II1

111I´• NOI)(

LI*DI.G

L I. CI´•l

11105)
rotor

Fig 4-80´•Landing ~ear system circuit (1/3)

(Landing gearcontrol system)
4-104

6-1-79



C~5 It m .a~ntenance
m a a a a I

~5;i) Ulll.l;b*o~*

~O.LOI
c~

rlrcn I

UclOw)
(111~ Sw

rl~cn

S/N 652SA 6~ 661SA Unless Modified By SR015/32-002

Q~toi)

~iras)
LO Ill*l*P*OII

u ´•U*4 *OI*

eLg

I ~I´•0)
4(14)() L(OIII

S/N 697SA Thru 717SA Unless Modified By SR015/32-002

Fig 4-80 Landing gear system circuit (2/3) (Position indicating system)

1-(104A) 104B 6-1-79



c~3 It maintenance
manual

55 IUI 1O to Irr oooR

(55101) 5(1* 1IRI IIITLY

~r

ic* oro,lLO 5511115’5
i (LIIO()

-~3 1 cji~

I´•wawo orIR

cowTaoc tr

05112) LO IIPNl*O nOll*

(IItI) UCrHIOH) CUIOUT II LO IIP*lUO WQO*

cou J [U9

*D
r(* PROP LO1

II 1101)1 -11

C*.nO
To rLIP 01 LG 11\9UI*G *01))1

120´•1 r(LVIVIL IIEL~II
rWIOWL

(s~ld r_e

cou

LWPOOP LO1 ,101 1 I 12

PITCI S1 ILOll

*I

(riiol
LG YP.RNIIG 112511

Lt o( CUTOUT RELII

Iror UPL (5105)
s_ NOI LO UP I*D 511

(5126)

INOTUPI ’1

I* Y1I* LG

UP IIYD 511

IUP)

(5521)
1

INOT UPI

LH UIIN LO

UP 1115 511

s(CLOSE)
(110

(5118) (P

RI( YLO COUP CLO?IE

LIUIT 5V IINOTCLOSE)

(C52052) .IELDLEIC52052
o

L´•´•..~.l
is

(5525) I UHS*FE

-T LH YLO COOP CLO5E
INOT tLO5EI 0521

POI 1101 1 LIUIT (rY R
I~

Lb UH56rE LIGnT
5(102 wwN,

~J T
*O5E LO L

DOWII LIYIT IV
s(DOYWI l(es~3

G

as

IluoT wwwl

(5525) 5 lr r IRHI
Rn UIIN LO 1 1 12

DO1N LIYIT II iTO~i I(o52ls) IO

1(122 OOYWI

((IIJ) 1
IL HI

LII YIIN LO

wu~ LIUIIIY nDbl.) Icp~
oi,

as

i Irrns)
to oovw

I*D)C*TOR LlOnT DIYYIYB REL**

Fig 4-80 Landing gear system circuit (3/3) (Position indicating system)

S/N 7188A thru 7308A, and S/N’s Modified By SR015/32-002

J

6-1-79 i
4-105



m a In f a a a n’C a

manual

Landing-gears are extended in the following sequence.

11.7 GEAR EXTENSION.IN FLIGHT GEAR DOWN

a. Switches O are automatically turned when doors are completely opened.
b. As a result of step a, power is cut off and relay Obecomes inoperative and

door opening operation stops.
c. As a result of step a, power is supplied through thick line and relay O actuates.

d. As a result of step c, power is supplied through thick line and motor ~i
actuates and extehds the gears.

e. Switch O is turned when the gears begin to be extended, but power is not

supplied, so it has no connection with the system operation.
f. Switch~ is turned following switch O but power is not supplied, so it has no

connection with the system operation.
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11;8 GE.AR EXTENSION IN FLIG~-IT DOOR CLOSE

Doors are closed in the following sequence.

a. Switch O is turned automatically when the gears are completely extended.

b. As a result of step a, power is cut off and relay O becomes inoperative and

gear extending operation stops.

c. As a result of step a, power is supplied through thick line and relayOactuates.
d. As a result of, step c, power’is supplied through thick line and motor O

actuates and closes doors.

e. Switches ~are turned when doors begin to be closed, but power is not supplied,
so they liave no´•connection with the system operation.

f. Switches~are turned when doors are closed completely, so relay Oand motor

become inoperative, and door closing operation stops.
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11.9’ DOOR OPERATION ON GROUND

Doors are opened in the following sequence.

a. Switch O is turned only when mechanic is operating. When releasing his hand,

subsequent operation stops and remains as it is.

b. As a result of step a, power is supplied through thick line and relay O actuates.

c. As a result of step b, power is supplied through thick line and motor O
actuates and opens doors.

d. Switches~ are turned when doors begin to be opened, but power is not

connected, so they have no connection with the system operation.
e; Switch O is automatically turned when doors are fully opened, and door opening

operation stops. Door closing operation -is same as Para 11. 8A.
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12. i’ROUBLE SHOOT~NG L-ANDING GEAR SYSTEM AND BRAKE SYSTEM

Trouble I Probable Cause t Remedy

Main gear forward a. Faulty circuit breaker-"LG Replact-;
door does not open in CONT" or "DOOR MOTOR"

gear up operation h. Functional defect of landing gear 1 Replace.
control switch.

c. Failure of main gear for~nrd Replace.
door actuator.

d. Door open relay does not operateJ Check or replace.
e. Open wire or loose terminal of

door open circuit.

f. Functional defect orpoor ndjust- Replace or readjust
ment of switch in door open ment.

circuit.

g. Main gear forward door hook Check and readjus
is not released.

Main gear forward a. Faulty circuit breaker LC I Replace.
door opens, but MOTOR.

landing gear is not b. ´•Landing gear up relay does Check or replace.

i retracted not operate.
c. Failure of landing gear motor Replace.

Id. Faulty torgue limiter. Replace.
e. Open wire or loose terminal Check and repair.

of door open circuit.

f. Functional defect or poor Replace orredd-

adjustment of switch in justment.
gear up circuit.

h. Nose geardown lock sticks.. Readjustment or

replace.
i. Mechanical atop moving nut Readjustment.

sticks on "DOWN" side.

j. Failure of nose gear actuator. Replace.

Landing gear is a. Door close! relay does not Check or replace.
retracted, but main operate.

gear forward door does b. Failure of main gear forward Replace.
not close door actuator.

c. Functlonil defect or poor adjust- Replace.
ment of up zone switch.

d. Open wire or loose terminal of Check and repair.
door close circuit.

e. Functional defect or poor ,7djust- Replace or readjust-
ment !if switch in door close ncnt.

Q_: f. Ground doc,r open switch is notcircuit. Set the switch to

set t, "CL~SE" side. "CLOSE" side.
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Trouble Probable Cause I Remedy

.´•~inear ehear pin in maingear Check and replace.
forward door mechantem.

h. Functionaldefoct of up zone door Replace or readfufit-
safatv limit switch. ment;

blain gear forw;lrd door la. Functional defect dt;~poor ad-i Replace or read;
does not open in gear f juatment. t justment.

down operation, b. Dooropen relay does not Replace.
operate.

c. Failure of main gear forward Replace.
door actuator,

d. Open wire or loose terminal Check and repair.
of dbor open circuit.

e. Main gear forward door hook Check and read-

is not released. 1 just.

Main gear forward a, Landing gear down relay does Check or replace,
door opens, hut 1 not operate.
gear does not Jb, Internal defect of landing Replace,
extend gear motor.

c,.0pen wire or looseterminal Check and repair,
or geardown circuit.

d, Functional defect or poor .j Replace or adjust,
adjustment of gear down

circuit.

a. Mechanical stop moving nut Readjust,
sticks on "UPI’ aide.

g. Main gearaft door hook is Check and readjust.

f, Faulty torque limiter, Replace.

not released,

Landing gear extends,(a. Functional defect or poor Replace or read-

but main gear forward adjustment of down eone just.
door does not close limit switch.

b. Door close relay does not Replace.
operate.

c. Failure of main gear forward Replace,
door actuator,

d. Open wire or loose terminal Check and repair.
door.close circuit,

e, Ground door open switch i~ Set the to

set to OPEN side, I "CLOSE" si~dc.
f. Shear of shear pin in main Check and replace.

ear forward door mechanism.

ESa~e-’ l~a:‘ ~ciicuit POS fND~ Check or’’replace.
on in gear up condi- b, Nose gear up indicator switch Check or replace.
tion in flight, does not operate,

c, LEI and REI main gear up 1 Check or rep’lace.
indicator switches do not

operate.
d. LH and RBmain gear forward -jCheck or replace,

door close limit switches

do not operate,
a, Faulty unsafe light Check or replece.
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Trouble Probable Cause Remedy

Unsafe light comes on in a. Faulty circuit breaker "POS IND" Check or replace.
gear down condition in b. LH and RH main gear forward door Check or replace.
flight. close limit switches do not operate.

c. Nose gear up indicator switch does Check or replace.
not operate.

d. LH and RH main gear up indicator Check or replace.
switches do not operate.

e. Nose gear down limit switch does Check or replace.
not operate.

f. LH and RH main gear down Check’or replace.
indicator switches do not operate.

g. Poor engagement of nose gear Check or replace.
down lock.

Shear pin is sheared off a. Main gear forward door open limit Check or replace.
switch does not operate.

b. Main gear forward door close limit Check or replace.
switch does not operate.

c. Door hook is not released when Check or replace.
main gear forward door is opened.

Shimmy or vibration in a. Air is mixed in shimmy damper. Bleed air.

taxiing b. Unbalance assembly of nose Readjustment.
wheel.

c. Weariness or looseness of torque Readjustment or replace.
link pin or shimmy damper

attaching pin.

Abnormal noise in wheel a. Damaged bearing. Check or replace.
in taxiing b. Poorlubrication. Relubrication and check.

c. Excessive torque for bearing. Readjustment.

Equal depression on a. Oily lining. Clean lining.
brake pedals does not b. Excessive weariness of lining. Replace lining.
produce uniform braking. c. Air is mixed in the system. Bleed air.

Insufficient braking d. Operational defect of master Check or replace.
effect. cylinder.

e. Blockage in the system. Drain, charge fluid and

clean the system.
f. Deterioration of hose. Replace.

g. Insufficient fitting of dise or lining Work brake several times

immediately after replacement. in taxing to get good
fitting.
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13. CHECK OF ELECTRICAL COMPONENT

13.1 LANDING GEAR UP/DOWN RELAY AND DOOR OPEN/CLOSE RELAY

This check will intend to preclude a significant closed´•failure (fail to open) condition of the relays.

The following equipment is required to conduct this check.

Insulation resistance tester (500 volts r.m.s.)~

DC power supply (O to 50 volts, 1 ampare or above)

Adequate Continuity checker

(1) Preparation

(a) Remove all electrical power from the aircraft.

(bj Disconnect all wires from the terminals of each relay and tag for identification.

(2) Insulation resistance check

(a) Measure insulation resistance between power terminals (Al and A2), and power terminal (Al or A2)

to case (grounded).

(b) Insulation resistance values shall be greater than 50 megohms.

(c) Any relay which does not meet above requirement shall be replaced with a new relay.

(3) Contact operation check

(a) Connect a continuity checker between the power terminals (Al and A2).

(b) Connect a power supply to the coil terminals Xl(pos.) and X2(neg.) and set voltage at 28 volts.

(c) Check for proper continuity discontinuity in the energized and de-energized positions.

(d) Replace the relay with a new relay if this check indicates a failure.

(4) Restoration

(a) Remove the above test equipment and reconnect the wires.

(b) Restore electrical power to the aircraft.
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1: 1..IENBii,AL
~jrh8 cont~:system conblst8 $f;dliai ~ohtrol Yhel?ls ahd rudder pedais for pilot and

an~ $poile~s ak‘;e cohtu’oil~d convehtionall3i by pdsh-puli an~ by
~ontrijj. iirheel left aiia liight:

ii~fie ritilder~ iB controlled by thiii rudder pedals located Bbove the floor i f~ont of the

se~ts; ;I’heSe controls are medh8nicailg eonngcted to tdrque tubes, push-pull rdds,

Ij’e;ll~cranks, etc: and cb;nriecte~d ta contfol surfaces dn empennage and wing by ~/32
in. .j x 19 cables:
fn t~e sijoil~i´• sjrstem, th~ L. i~j and R. I-I. are mpiieci bymeans bf

differential lilrllage located bli wing c;enter

Cabies, except for the spijile~, have turnbuckles n~ar F. STA8490 ai~d 9625 so that

tension adjustment and dlibcdnnectidn can be accomplished through thc~ access door.

Cables should be inspected periodic~iily for cor’rosion, seiratches and brbkenstrahds,

etc.

Elevato~ trim tabs and rudder trim tabs are coi?trolled by rotating the wheels located

on the center pedestal.
Both systems are linked to an empennage by 1/16 in. 7 x. 7 cabl~s, which operate

actuators, installed in the hdrizontal stabilizer and the vertical stabilizer, and move

the tabs. Tab motion is shown mechanically on the indicator installed on the center

pedestal.
Lateral trim is accomplished by actuating trim ailerons, of unique construction,

which are attached to.the outboard flap trailing edge.
Trimailerons arecontrolled by an´•electrical actuator energizedwhen the

control switch is rotated to the.left or to the right;.Trim tab movement

is shown electrically ont2ie indicator.

Double slotted full span flaps consist of inboard and outboard flaps on

both sides of thenacelles. Flapsaremoved as one unit through 9actuators

teach wing half). ’The actuators are driven 6y an electric motor ´•(down:
32A 4000 rpm, up: rpmJ.which is operatedby a control switch

in the cockpit, Gears and torque tubes connect the flaps to the actuators.

It is possible to stop the flapsat the UP; 50, 200 and 400 down positions
which are´•shown by indicator lights located adjacent to the flap control

switch position, Sealedbearings are used in rotating and oscillating
mechanism such as pulleys, bellcranks, quadrants, etc., so´•that routine

inspection and maintenance except special)is minimized.

2. CONTROL COLUMN

2. 1 GENERAL DESCRIPTION

The T~shaped contral,column, located in front of instrument panel, is of welded

construction and moves fore and,aft aroundpivot bearings on,the airframe

attachment section, this motion being transmitted to’the .elevator;control System.
A U shaped stop is provided to~´•avo´•id intterferencewith instrument panel, etc., due

toeicessive column travel.

Cbntrol-shdfts attached on both arm ends of the T-column extend through the

instrument panels for control wheel mounting. The control wheel and shaft for the

Gust lockpins´• are provided on both control shafts. Pilot side locapin is

co-pilot can be removed as required.

used tolock control column usually and co-pilot side lockpinis used in

case of removal and installation of instrument panel.
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Fore-and-aft motion of the wheel is transmitted directly to the T-column, which is

connected to the elevator system.

Wheel rotation drives the chain attached to the T-colwnn, which is connected to the

spoiler system. The chain, with follow-tl~rough and ´•underfloor ce´•nter cluadrnnt,
is made up in two loops: tension of each loop can be adjusted independently,
On the pilot side, the laterial bar ´•of the T-cblumn has a stall warning shaker

installed which gives stall warning in response to a signal from the vane installed

at the wing tip.

2. 2 REMOVAL AND INSTALLATION (See J~ig.5-1)

(1) To gain access to column, remove pilol and co-pilot rudder pedals.

(2) Disconnect wiring at terminal block, located on top of T-column. (See Fig’. 5-2)

(3) Remove connecting bolt at universal joint section fonvard of instrument panel and

remove control shaft and wheel.‘(See Fig. 5-3)

(4) Disconnect chain of spoiler control. (See I~ig. 5-4)

(5) Remove center floor.

(6) Loosen turnhuckles located on both sides of the column and disconnect chains.

(7) Remove stop. (See Fig. 5-5)

(8) Remove 3 tapered pins belo\?l the T-column and remove the T-column towards

pilot side.

(9) Install in re-\ierse sequence of removal.

Make ~ure that the wheel falls forward of its own weight when the wheel

is pulled full aftand released.

If wheel does not fall fOl’M’:\I’CI, check column for interference and check pivot

bearing at column base To~.´• tlel’ccts. Lubricate spherical hearing located in

instrument panel. (~RIIIL-I,-7870)

(10) To remove control Mlheel from shaft, re~move wheel bottom plate, disconnect

wiring at linife disconnect section and loosen attaching nuts. Installation torcyue
value of this nut is 750h´•1Q00 in-lb. (864^´•1152 kg-cm~

2. 3 R;IGGING

(1) Install chnin on sprocliet So that wheel rotating angles both to the righ’t and left

hit the stops eclually.

(2) Adjust chain tension with turnbuckle and follow-through cable in the upper section

of T-column. It should he as loose ´•as possible, with no free play in wheel, in-

rotational direction. (See Fig; 5-6) When one wheel is inclined, although the other

is in neutral position, it is because tension in the upper side and the lower side is

not eclual or wheel installation is not correct. In the latter case, reinstall wheel

moving one pitch of serration.

(3) Wheel operating force shall be approximately 2 Ibs. (0.454kgs.). Indi-

acations of LH and RH wheels to horizontal plane shall be less than 1

C
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1. Control wheel 8. Stall warning shaker

2. Control shaft ~9. Stop

3. T-column 10. Elevator push pull rod

4. Gust-lock pin 11. Cen~er quadrant´•

5.~ Sprocket ´•12.´• Spherical bearing ORIGINAL

6. Fdilow through 13. i‘apeS pin As Received By
AT P

7. Terminal block 14. Pivot bearing

Fig. 5-1 Installation of control column

c-~

Disconnect wiring at; terminal~ block Remove cbnnecting bolt at universal:joint

Fig. 5-2 Fig. 5-3
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Disconnect chain of spoiler control ´•Relliove stop

Fig. 5-4 Fig. 5-5

~lt

ORIGINAL

As Received By
AT P

Adj ust follow-through cable

Fig. 5-6

3.. ELEVATOR CONTROL SYSTEM

3. 1 GENERAL DES CRIPTION

The elevator is controlled by pushing forward ~and pulling backward on the control

~heel. Fore-and-aft motion of the T-column rotates the forward quadrant under

t%e floor, by push-pull rods located in the lower end, and moves the 5/32 in.cables

l"unning backward under the floor between keels (second from outboard end, in both

L.H. and R.H. middlesections.). The cables pass through 7 fairleads and pressure

bulkhead seals on the way, then go upward from F. STA 7550, change their lateral

and vertical directions at pulley´•brackets at F. STA 8895 and reach the aft quadrant
dn empennage.’ The aft quadrant is connected to the L. H. and R. H. elevator by a

tbrque tube.

~WO down-springs, attached to the horizontal stabilizer front spar, are connected to

the aft quadrant through levers and cables. il’he elevator is normally down with the

aircraft on the ground. The down-spring affords good control feel to pilots and

facilitates longitudinal trim´• at low air speeds.
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3. 2 Al\jD IINSTA~T;A;rION OF

3. i..i R~MOVAL L. ii; AND R. H. EL~E3ATORS

Ir;r ONE U~IT

(1) Remove tail coi~e.

(2) Disconnect tail light wires at terminal blork (TB319)1 and identify.

(3) Disconnect control cable at turnblckle at F. STA 8605.

(4) Remove dontrol dables and down-spring cables at a~t quadrant. (see Pig. 5-7)

i5) Remove bonding jumpers.

i6) Remove.bolts,nuts and cotter pins connecting trim tab rods. ~(See Pig. 5-8)

(7) I~emove 5 bolts which connect horizontal stabilizer and elevator, (H. STA 840

ORIGINAL
and 1790 intermediate fittings and aft quadrant). (See Fig. 5-9)

As Received By
AT P (8) Install in reverse sequence of removal.

NOTE

As elevators´• can be removedinone unit, make

sure of adequate support’lso thattorc(ue tube is

not bent ortwisted excessively.

Horizontal

stabilizer Connecting
bolt

´•I

Pig, 5-1_ Remove cables at aft
Hinge Elevator.

quadrant

Fig. 5-9 Remove bolts for Fig. 5-8 Remove connectingbolt

intermediate fitting

5-5
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3. 2. 2 REMOVAL AND INSTALLATION OI" L. H. OR R. H. ELEVATOR

(1) Insert rig pin into aft quadrant.

(2)’Remove bolt,nut and cotter pin frbm

elevator trim tab rod,

(3) Remove 6 bolts connecting elevator torque
tube to aft quadrant. (See Fig, 5-10)

For installation, tighten nut to

’B)20 to 25 in-lbs (23 to 28.8 kg-cm)
torque.

(4) Remove bolt, nut and cotter pin from

intermediate fitting,between H. STA 840

and H. STA 1790 of horizontal stabilizer,

connecting horizontal stabilizer and

elevator.
Remove bolts connecting elevator

Remove elevator from aircraft.
torque tube to aft quadrant

Fig, 5-10

3. 3 REMOVAL AND INSTALLATION OF CONTROL CABLE (See Fig, 5-11)

(1) Insert rig pin into forward quadrant. (See Fig, 5-12)

(2) Insert rig pin into aft quadrant. (See Fig, 5-13)

(3) Remove turnbuckle from. controlcable at F. STA 8605.

(4) Remove cable terminal fitting from forward and rear quadrant. ORIGINAL
Remove cable from aircraft. As Received By

(5) Install in reverse sequence of removal. AT P

NOTE

When removing cable, a piece of string tied to

the end of cable and routed in place of cable

which is drawn out will facilitate reinstallation,

Aft quadrant

FU s. STA8605 K
Turnbuckle

Cable se~alFus.sTAd025
Forward quadrant

Fig, 5-11 nemoval and installation of control cable
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puadralit Rig pili

Push-irull ro Y

Rig pin

TorqUe
Aft tube

quadrant
Pig. 5-12 Fo’rYVard quadrant

Fig. 5-13 Insert rig pin in aft

quadrant

3. 4 REMOVAL AND INSTALLATION OF CABLE SEAL

Cable seal is~ provided at F.STA 4025 to prevent leakage of cabin air pressure

through the hole wherecable is routed. Remove cable seal in accordance with

the´•following procedures.

(1) Remove cabin floor.

(2) Cableseals at F. STA 4025, can´•be removed by removing cotter pins from casing
and pulling sealMrward. (See Fig. 5-14)

(3) Install in reverse sequence.of removal.

‘R~ a

ORIGINAL
Eig.~ 5-14 Removal of cable seal

As Received By
3.’5 ´•RIGGINC

AT P

3. 5. 1 RIGGING OF CAB-LE

(1) Insert rig pin or gust lock pin into pilot’s control wheel shaft.

(2) Insert´•rig pin into.forivard quadrant.

(3) Adjust length of push-pull rod.

5-7



c;t~ ~1, maintenance
m a a u.a I

(4) After confirming that control cable terminal is secured to quadrant, cables are,
placed on pulleys properly and guard Fins are installed securely, insert rig pin
into aft quadrant.

(5) Miss-matching between elev~tor traililzg edge and tail-cone inner edge and

horizontal stabiliier trailing edge sho~ld he less than 0. 12 in.

(6) Adjust cable tension by turning turnbuckles of F. STA 8605 to the specified value

of 60 Ibs+~ (70´•" Fl.

Compensation of cable tension for temperatures shall be made in accordance

with Fig. 5-62.

(7) After rigging the cable, Install safety wire on turnbuckle and apply alignment
mark to´• lock nut of push-piull rod.

3. 5. 2 ADJUSTMENT OF DEFLECTION ANGLES

Adjustment of deflection angles is accomplished in accordance with the following
procedures after rigging of cable is completed.

(1) Attach protractor to e~levator at H. STA 855 (See Fig. 5-15).

(2) Remove gust lock pin from controlwheel and rig pins from forward and

aft quadrant´•

(3) Ensure elevator deflection is 280 f 30’ in up direction and 12´°~t 30’ in down

direction when wheel is pulled and pushed.fully.

Tighten lock nut on stop bolt. Apply alignment mark. ORIGINAL
For adjustment of angle, adjust rear stop holts.

Install safety wire. (See Fig. 5-16) As Received By
AT P

(4) Detach protractor.

Fig. 5-15 Attaching of protractor Fig. 5-16 Apply alignment mark and

safety wire

3. 5. 3 ADJUSTMENT OF DOWN-SPRING AND MEASUREMENT OF CONTROL FORCE

Adlust dounspnng ul acoordanoo wit the followin~ procedures sfteP Ilgging of a
cable and adjustment of deflection angle are completed.

(1) Adjust length of cables connecting down-springs and quadrant to 12.40 -t- 12 in~.
(315 f 3 mm) (Ref.) by turnbuckle.

5-8
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:iij iit.t~iicH scal~: to ~onfrol w~bel aria~ meaSure force with

~utopilot servo cdn~rol cables discorii~ected. (See Pig. 5;17)

(~)I.Co$troi wheel. Cdntroi force

Pushed f6rward -20 f 2 Ibs, (-9.0 f 0.9 kg)

Pulled back (*1) 26 ´•f- 2 Ibs.. ’(11.8 t 0.9 kg)
(*2) 28 f 2 Tbs, (12.7 0.9

Befo?e Control for~e is measured, place gust lock pin in neutral position
and make pLsh-pU11 scaleiread Q,

1341tll
(608f5)

96. 3~7.7

(43.7~t3.5)

Ibs(kg) I I i

slE;wl

o

n 3.46 5.47 :’6

(88) (I39)
~´•::g

Stroke

Characteristics of.down spring
Measure control force

(b) Control force required for pushing and pulling control
wheel.Fig.5-17

(i) Pull’from.fully down position (contyol surface down position)

25´• 2 Ibs(ll.3f 0. 9 kg)

(ii) Push furtherfrom fullyldown position (cantrol surface Clown position)

-19 f 2 Ibs (-8. 6f 0. kg)

(Measure just before control wheel contacts ~with stop, when control

force is abruptly

(111) Push from´•fully~up position (control surface up position)

-21 f 2 Ibs (-9.5f 0. 9 kg)

(Iv) Pull further from fully up position ´•(control’:surface down position)

28 f 2 Ibs (12. 7 ~t 0. 9 kg)

(MeasUrejust: before control wheel contacts with stop, when control

force is abruptly increased. j
unit:lbs(kg)

Control

IjPull(upl IPush (down) I ORIGINAL

Control surface 25.~ 2 -19 rtr 2 As Received By
full down9, (-8. 6~0. 9) AT P

26~ 2 -20‘ ~t 2
Neutral´• 11. s~o.s) (-9 -10.9

Control surface:.’´•. 28:~ 2 -21~ 2

full .up (12. 7f0. 9 (-B 5 9

*1 Aircraft.S/N 652SA
5-9

n2´• Aircraft S/N 661SA, 697SA- and subsequent
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c~sA IPi ti Int e n a n c

m a a a a I As Received By
AT P

(3) Re-rig cable connecting down-spring
with aft ciuadrant so that measured

control force may be within values

tabulated above.
irij

When control force

found abnormal, check the following: t~
i

(a) Interference in system.

(b) Adequate cable tension.

(c) Proper tension of down-spring.
(See Fig. 5-18)

(d) Control column for binding or I
inte rfe rence.

4. RUDDER CONTROL SYSTEM

Fig. 5-18 Installation of down-spring
4. 1 GENERAL DESCRIPTION

The rudder is controlled by pedals which are located on the floor under the

instrument panel. Pedals for pilot and co-pilot are attached independently to

cast brackets installed on the airframe. Pedals can be removed alone or with

lever and attaching shaft as required.
When a pedal is pushed, a lever swings, rotating forwa~d quadrant through push-
pull rod and cables attached to the quadrant.
L. H. and R. H. quadrants are connected together by the forward push-pull rod.

Pedals for pilot and co-pilot move in the same direction and L. H. and R. Il.

pedals move in opposite directions to each other.

A bungee spring is installed in the lower section of the quadrant´•on the pilot’s
side to give the pilot good control feel.

By adjusting the length of the push-pull rods within f 0.375 in. (9.5 mm),
the fore-and-aft travel of the pedal can be adjusted within 1 in. (25.4 mm).
Cables from quadrants run along the pressure bulkhead and at F. STA 1275, turn

aft at right angles, and run between keels. (L. H. and R. H. cables are the

outward cables in the middle section.

Cables pass through 7 fairleads, seals in the pressure bulkhead, and the cable

bracket at F. STtl 7550, and like the elevator system change their vertical and

lateral direction at brackets at F. STA 8895, to reach the aft quadrant in the

empennage

The aft quadrant is attached to the rudder by a torque tube.

4. 2 REMOVAL AND INSTALLATION OF RUDDER

(1) Remove tail cone.

(2) ´•Disconnect tail light wires from terminal block (TB319) dnd identify.

(3) Disconnectcontrol cable from tu´•mbuckle at F. STA 8605.

(4) Remove cables from aft quadrant.
(5) Remove bolt connecting trim tab rod.

(6) Remove bonding jumpers (2 places).

5-10
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;(7) ~motre bois cdniiecting Bft quadrant allil rudder torque t~ibe (SeB Fig. 5-i9).
For ittstallatibn, tighten to a tbrque df iO to ~5 in-lbs (23 to 29 kg;cm).

(8) Remoire bolt fastening rudder.fitting to t~o hinges at V. $TA i500 and V. STA

2720. Remove riidder from ~irr;raft.

i9j Inii~tBil in FeverSe removal.
Aft qu~idrant

FUS.STA8605
I

Turnbuckl~

~´•li´•

BNI

E’U S; STA4025

Cable seal
Fig. 5-19 Remove bolts connecting Rudder

quadrant and torque tube pedal Fig, 5-20

4. 3 REMOVAL AND INSTALLATION OF CONTROL CABLE (See Fig. 5-?0)

(1) Insert rig pin into ´•fonvard quadrant, (Se~e_Fig. 5-2 2)

(2) Insert rig pin into aft quadrant, (See Fig. 5-21)

(3) Remove t;mbuckle from control cable at F. STA 8605.

(4) Remove cable terminal fitting from forward and aft quadrant. ORIGINAL

Remove cable from aircraft.. AS Received By
AT P

(5) Install in reverse sequence of removal.

INOTE

When removing cable, a piece of

string tied to the cable end will "9sll~1
facilitate reinstallation.

a´•a

4.4 REMOVAL AND;ISSTALLATION 2!

i~OF:CABLE SEAL

.Cable seals at FSTA 4025can.-be
;´•~:n´•

rPmoved by removing cotter pin from

casing and pulling seal -forward-

after removing cabin floor (see ´•r~a

Paragraph 3.4),

s~sllwa/al I’iy. .5-21 \nsdrt ~‘ifi l,iu in ;\ft qu3dr:mt

RECE;VED gy la~BP 5-11
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Forward Rig pin

Rig pin pus~ rod

Forwaril/
quadrant

t.´•´• j
i

Control cable
Pedal adjusting rods

Fig. 5-22 Insert rig pin in forward quadrant

4. 5 RIGGING

4. 5. 1 RIGGING OF CABLE

When aircraft is on_the ground, movement of rudder is linked to that of nose gear

steering system. Rigging of cable should be performed after disconnecting the

linkage at steering rod in nose wheel well, or disconnecting nose gear torque link

or jacking aircraft up.

(1) Insert rig pin into pilot´•quadrant.

(2) Adjust length of forward push rod and insert rig pin into co-pilot quadrant.
Line up rudder pedals by adjusting length of push rods so that they can be

reached easily.

Ensure that rig pin can be inserted and removed properly.

(3) After confirming that control cable fitting is secured to quadrant, cables are

placed on pulleys properly and guard pins are installed securely,’ insert rig
pin into aft quadrant.

(4) Miss-matching of rudder trailing edge and vertical stabilizer. trailing edge
(upper) and tail cone trailing edge’ should be within 1/8 in. (3. 2 mm).

(5) Adjust cable tension by turning turnbuckles at´•F.STA 8605 to the specified
value of60 Ibs +5’/-0 (27.2 +2.3/-0 kg) 700F (210C). Compensation of

cable’tensian fortemperature shallbe.made-in accordance with Fig 5-62.

(6) After rigging the cable, install safety wire on turnbuckle. Apply alignment
mark to lock nut of push-pull rod.

If pedal is adjusted, apply alignment mark to lock nut of the adjusting rod.
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Nblll_lii5du~.ted

biifok´•~ .re~tbre r6ci to ih´•e: dpei’a~iiinai st~itus.

ReStlore riose ~gr torque link to the ap~rationai
si~atus,

4. 5; 2 AajiT;F;’i’ni~E’NT iOiF DEFLEG;r46N

After tig’ging of cable is complete’ci; ~cieflectibri angle in accdrdance iyitii.the

foiloiirli~g

ii) Attacfi to rudder. (Se?e ~ig. 5-23)

(2) Remove rig ~pins;

i. i´•. 1. .1

(3) Adjust rengtn or stop ~olts so ttlat maximum ruaaer aetlectlon angles are wltnln

the follo;jing vallies when the Qedal is fully pushed ilowni

After adjustment is completedi instdll lock n~it; Apply alignment mark.

InStall Bafet~y wire.

Peaal Position Deflection Angle

Left pedai’is fully pusheddown To left 22’ f 30’ To left 24’f 30’

Right Pedal is fully pushed down I To right 240 f 30’ To right 220 f 30’

~1 Aircraft S/N 652SA

*2 Aircraft S/N 661SA, 697SA andsubsequent
(4) Detach Protractor,

4.5.3~ ~;INSTALLATION AND ~ADJUSTMENT OF BUNGEE SPRING (See Fig, 5-24)

ci, Measure bungee spring ´•char~cteristics. ;Ensure that relatidn bet;n~een bungee
stroke and load is as tabulated below.

When spring characteristics are not normal, tighten or loosen adjusting nut.

(See Fig, 5-25)

(2) install bungee spring aftercheckin~ adjustment.
Adjust length at rod end so that spring is not deflected by force.

Fig. 5-23 ~Pl.otrnctol.. ntenched to Fig. 5-24 Instnllfltion of biuigee

rudder; spring
ORIGINAL

As Received By r,-].:3

AT P
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(27f 2. 3)
50

59.41 5

40

33.4~ 2.8
30

o (15f0.6)
ti 20

10

0 0.45 19 1.52
(11. 4) (25.4) (38. 6)
Stroke in. (mm)

Fig. 5-25 Characteristics of bungee spring

4.5.4 PJIEASUREMENT OF CONTROL FORCE (See Pig. 5-26)

(1) Attach push-pull scale to pedals for pilot. Measure control force for L. I-I. and

R.H. pedals. When L. H. and R. Ii. pedals are moved back and forth from the

neutral position (position where rig pin is inserted) the control forces for both

pedals must be equal.
To make control forces for both pedals equal, l~ength of rod end of bungee

spring may be adjusted. Apply alignment mark to rod end.

LBS (KGS)
P1 P2

DIRECTION

POSITION PUSH (P1) RETURN (P2) 2

Less than Less than Less than

NEUTRAL 7 (3.2) 7 (3.2) 7 (3.~)

Rudder 30 f 4 -18 4 Less than

deflection *l (13.6 f 1.8) (-8.2 f 1.8) 7 (3.2)

Approximately 240 *2 38 4 ;24 4 Less than

8 (3.6)(17.2 f 1.8) (-10.9 -k 1.8)

N07E

i Control force is usually measured

with the aircraft jacked up and

the nose gear down.

ii Measure control force with auto-

pilot servo control cables dis-

connected.

(2j- If contralf~rce is found unusual, check ~for the following.

(a) Interference in system.

(b) Characteristics of bungee spring.

(c) Brake cylindeyfor distortion, when pedal‘ is depressed´•.

(e) notating parts of each mechanism for lubrication.

(d) Cable foc proper tension.

*1 Aircraft S/N 652SA

*2 AircraftS/N 661SA,697SA and subsequent
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P’edai

90"

Nlaster

cylindei-

Fig. 5-26 Measurement of Fig. 5-2j Rigging of pedal
force

4. 5. 5 RIGGING OF PEDAL (See Figi 5-27)

(1) Insert rig pinS into forward quadrants for bo’th pilot and co-pilot.

(2) Adjust the pedal adjusting rods (Fig 5-22) tothe most comfortable

position for the pilot (co-pilot). The adjusting length of the rod

is between 5.82 to6.6-lin. (1480 168 mm) which allows the pedal to

beadjusteda total of 2.0 in. (50.8 ~hm), full-forw8rdto full aft.

(3) Adjust length of´•rod of master cylinder so that pedal may be placed at correct

angle

(4) Rigging of pedal for co-pilot is accomplished in the same way.

(5) Remove rigging pin.

5. SPOILER CONTROL SYSTEM

5. 1 GENERAL DESCRIPTION

The spoilers arecontrolledby rotat´•ing’the control FTheelto the leif´•t and

right in the samemanner as a conventional aileron control. Motion of the

chain on control column is transmitted to cables through the center quad-
rant and under the floor. The cables run´•aft between keels, and turn up-

ward at F.STA 8035 along the bulkhead. Then they turn at right angles
(through 2 pulley brackets) and reach the differential linkage at the

wing center section. ´•Turnbuckles:’are installed 6869. A~feel

spring in parallel, with the-cable (linearPzing controllforce) is installed

on the bulkhead. Travelra’tio ofdifferential linkage, for spoiler up

and down, is approximately 4:lagainst equal‘input cable travel on LB and

RH sides. Differential linkage consists of: bracket made of cast mag-

nesium, lever, link,etc´•.~,-made of cast~’magnesium or´•aluminum.

From this point, conventional. push-pull rods :are´•used in. the LH and~RH wings
to the bellcranks. The spoiler is divided into inboard’and outboard

sections at W.STA 3800. These sections can’be adjusted independently but

their’ movements are synchroni´•ied.
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5.2 REPUZOVAL AND INSTALLATION OF SPOILER

(1) Extend flaps fully and open panel.door on the under surface of trailing edge.

(21 Hold control surface of spoiler to be removed in retracted position.

(3) Remove bolts connecting spoiler push rods at.W. STA 2851. (See. Fig. 5--28)

(4) Remove bolt connecting spoiler push. rod at W. STA 4545. (See Fig. 5-29)

(5) Remove bolts connecting spoilers and rear spar, and lateral connecting bolts,
at spoiler attachment fittings at W. STA 1980, W. STA 2980, W. STA 3580,

W. STA3980, \N. STA 4630, and W. STA 5180. (See F;ig. 5-30)

(6) Install in reverse secluence of removal.

k~-´•

Fig. 5-28 Remove bolt at Fig. 5-29 Remove dolt at

W. STA 2851 W. STA 4545

ORIGINAL

As Received By
AT P

"--~i

z i. Bolt

s 2. Sbim

3 3. Bushing
z ’4. Retainer

z
1 5. Washer

1 it;f!~:

Fig. 5-30 Remove bolt colinecting spoilers and rearspar
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i j6 remoTiedj icec.ok~d niimber

of shitns uSed for fittings to

;ilistalla;tion.

ii handle spoiler with cai~e so tfi~it its

sharp edges aire h6t deformed.

iii care ’nuut be taken not to have

fingers hurt by sharp edge of spoiler dr

compr;e8se~ between spoiler control

surfaCe and airframe.

5.3 REMOVAL AND I~STALLATION dF CO~TROL CABLE

(1) .Tnsert: rig pin in fbrward quadrant under floor at F´•STA 2400.

(2) In~ert ´•rig pin id differeiitial linkage in wing cent~r section (see

Fig 5-32).
(3) Remove turnbuckle from control´•cable at F STA 6869.

(4) Disconnect feel .spfingas’sembly from bracket on bulkhead at F STA 8035.

(5) I~emotie cableferminal fitting.from cent’er quadrant, atid differenfial

linkage. Remove cable from aircraft.

(6) sequence of-removal.

NOT E

When removing cable, a- piece
of $tring tied to cable end

will facilitate re-installation.

’I’ Ct´• 1~

tE

Fig. 5-31 Insert rig´•pin into Fig. 5-32 Insert rig pin into

center qljadrant differential linkage

5.~4 REMOVAL AND INSTALLATION OF CABLE- SEAL

Cable seal at STA 4025 ;can be removed by removing cotter pin from casing and

pulling sealforward, after rembving cabin floor. (See Para. 3. 4 of this section.

ORIGINAL

As Received By
AT P 5-17
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5.5 RIGGING OF SPOILER SYSTEM

5. 5. 1 RIGGING OF CAB~E

(1) Insert rig pins into center quadrant. (S~e Fig, 5-31)

(2) ~odsen nut of feel spring on bulld~ead,

Releas~ control cable. (See ~ara. 5. 5. 3)

(3) Insert rig pin into wing center section differential linkage. (See Fig, 5-32)

(4) Adjust cable tension by turning turnbuckle at F. STA 6869 to sl~ecified value

of 50 1:~ Ibs (70" P)(22.7
2’ 3 kg)(210C). (See Fig. 5-33)

-6

Compensation of cable tension for temperatures shall he performed in

accordance with Fig. 5-62.

(5) Retighten nut of feel spring on bulkhead. (See Para. 5. 5. 3)

(6) After rigging of cable is accomplished, remove rig pins.

(7) Attach a protractor to control wheel for pilot. (See Fig, 5-34)

(8) Place elevator in neutral position. Rig tension of control column chain by

means of follow through assembly of control cblumn and turribuckle(s) under

floor or on both sides of column, so that play of control wheel in the

direction of rotation may be less than 1. 5".

Play means range of travel of control wheel before spoiler control surfacebeginsto move.

(9) After rigging is completed, install safety wire in all turnbuckles.

ORIGINAL

As Received By
AT P

L´•X

Fig, 5-33 Adjusting cable tension Fig, 5-34 Attach a protractor

to contrbl wheel

5, 5. 2 RIGGING OF DEFLECTION ANGLE

After rigging of cable and ~hain is complete’dand feel springis installed, rig

deflection angle of spoilers in accordance with the following procedures.

(1) Insert gust lock pin into control wheel.

(2) Insert rig’pin into bell cranks, 2 in-R. H. wing and 2 in L. Il. wing.

(See Figs, 5-35 and 5-36)
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h jdjiisti~d to(3) r;nsure IlnK roa Denveen alIIerentlal IlnK ana DelrcranK nas rJee

ie’~igth; RigiP (See Fi’g; ´•5-37)

r;ods for xtreliie in i"a´•iige dE:ejitelisii~n gt both i3hd~

iij~ i~oitii;ig ihtd inspe’ctj,ari hole;

;idj i~St leri~t;h of plish-puli gna pds~tibri of ~ccentric ijiisi~ing shilii’s i

~d tji~t gBp arid bet\ireeii edi~$ of gn~ t~i´•giiing eci~e
m8~n wing ina~jb.e ivit~iih tolerahCes. (See Fig, 5;38)

G:

il.n´•

d-I´•

Pig, 5-35 Insert iig’pin into bell Pig, 5-36 Ihsert rig pin into bell

crank CW. STA 2800) crank (W. STA 4494)

j9*13.7/ *28.1 *27.9 j *35.9 II *34.0 1 *32.0
O o (349) (713) (708) (913) B (863) (812) h
O O
011 ~O

Referential length of each: rod in. (mm)
011 ~O

I

W~..STA’ W.STA W. STA‘ W´•. STA’ W. STA W. STA.

440 1150 1890 2800 3660’ 4494

Pig, 5-37 ‘Rigging of differential linl<

DIM MAX ALLOW

1.5 to~2.5 (~kl) 3.0 (kl)
A 1.0 to 2.0 (*2) 2;5 (*2)

A- ´•.~´•B 1,0to’2,5 (*3)´• 3.5 (*3)

B 2;0 to 3.5~("2) 4.5 -(*2)
2.0 to 4.0 ("4) 5.0 ("4)

UP 1.2 1,2 to 2.2

DOWN 0.0

UP 2.5 2.5 to 3.0

DOWN 0.5 0.0 to‘d.5D

*l:Airc’raft S/N 652SA, 733SA and subsequent
ORIGINAL Fig.’.:f~-38.’ jiZ.:~rcr8ft S~N 661SA, 69jSA t~Iu 732SA

As Received By
X3 Aircraft S/N 652SG
*k--Aircraft S/N. 733SA and subsetluent 5-19
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(a) Adjustment of push-pull rod. (See Pig. 5-39)
Push-pull Lod is adjustable for changing the mismatch between trailing
edge df spoiler and that of wing which is given in dimension "D’’ of

Pig. 5-38.

(b) Adjustment of eccentric bushing. (See Pig. 5-40)
Remove retai~er. Rotate eccentric bushing clbckwise or counterclockwise.

Change in mis~tch ~etweenleaciing edge of spoiler and that of wing given
in dimension "C", Fig. 5-38, may be changed for vertical adjhstment.

(c) The fwd and af~ horizontal gap adjustment between the spoiler and wing
is given in Pig. 5-38, dimensions "A" and "B". This adjustment may
be made by changing the ciuantity of shims between the hinge fitting
and the rear spar, refer to Figs. 5-30 and 5-41. All remaining shims

should be installed undeir the bolt head.

NOTE

After link rod and push-pull rod are adjusted,
check all rods for range of extension.

_

Tighten lock nut. Apply alignment mark.

I
,Y:

Rig pin ‘t~v ~Rig pin

Internal push-pull rod External push-pull rod

(W. STA 4494) (W. STA 2800)

Fig. 5-39 Adjustment of push-pull rod

Shim remained

Retainer

E ccentri c

bushing
Shim

Eccentric bushing

Fig. 5-40 Adjustment-of Fig. 5-41 Adjustmentof shim

eccentric bushing

(5) Attach a prdtractor to spoiler.’(See Pig. 5-42)
Before attaching, remove screws from inboard and:outboard holes.

(6) Remove all rig pins.
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:(7) and ensure defle’ctioii angle
beirig ~i;jithih spij.i~ified rangi~,

Right s’poile~ Left Spoiler

14"~P;5’ Up ;600

Vp 60" i’ Down i4´°tP:5’

Angle betwe~n.l. 8. and H.

spoilers are within l"for both inboard and S-.,jf; _.t~
outboard spoilers.
Adjustment is mad~ by adjilsting lehgth of

storj bolt in differential linkge. kfter
Fig. 5-42 attach protractor

adj ustment is completed, tighten lock nut
to Spoiler

on stop bolt. Apply alignment mark.

When spoiler deflection does not satisfy the specified values, complete adjustment
in with the following procedures:

(a) When;spoiler angles of both L. ii. .and R. H. are larger or smaller, adjust

stop bolt in differential linkage,

(b) Spoiler deflections of L. H. or R. H.,wing are large or small.

(i) If rotating angles of control wheel to the left and right are~ equal,
accomplish re-adjustment´• so that inclinations of bell cranks in both

wings are equal.

iii) If wheel angles for L..H. and R. H1 are not equal, adjust stop bolt for

differential linkage.

(c) When deflections’of inboard and outboard spoilers are not equal, adjust
lengths ofpushrodsf~r Inboard and outboard spoilers independently.
(When deflection~ is small,:lengthen rod. When it is larg$, shorten it.

Foy this adjustment, mis-alignment:of rigging pin hole position may
be necessary.)

(d) Vl;en deflection is out of’ limit~s’ for any reason, re-adjust differential

linkage in accordance with the following procedures, (See Fig, 5-43)

(i) Confirm that.cable moves i. 93$0.02
-O in,(49.0 0. 5

turns 40"~1
-o mm~ and quadrant

TO counterclockwise, when wheel iS turned 80f~ (except
free play! te:the right.

(ii)’Adjust:length of R.’H; Sod~assembly so that motion of R. Il. bell crank

along X-Y chord is 3. in.(94. 5- _f mm) and adjust length of

stop bolt sothat bell crank makes contact.

(iii) Adjust L.H. side in the.same manner as (ii).:
Turn. wheel the direction opposite-to ii).
Confin~ that motion’ of R.H. bell c~ank’i´•i; 0. 941 f 0.01 in (23.9f
0.2j mm) along X-Z chord.

(iv) of~L: H.~ bell crank´• is-O; 941 f O. 01 in. (23. gfO. 25 mm) when

OBIGINAL A~ R. H. bell,crank is´•turned ´•until it hits the stop,

RECEIVEDBY d88fa r
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i; ii. XY:3. i2 f ~´•04 in. H.H.

jiz o;94ii,0.bi is, ii
x (94.5

;0 mm) X

(23, 9 f 0; 25 mrjh~’

It 1´•

UtCable stroke40"
+0.02

1.93
-0 S"

(49. 0 f 0. 5
_O mm)

i. Pulley 4. Arm 7. Bracket

2. Rod assembly 5. Bellcrank

3. Leirer 6. Stopbolt

Fig, 5143 Differentiallinkage

5. 5. 3 REMOVAL, INSTALLATION AND ADJUSTMENT OF FEEL ShRING

(See Fig, 5-44)

(1) Measure characteristics of feel spring.
Ensure relationship between stroke and load of spring conforms to figures
given in the following table.

If it is found to be abnormal, loosen the nuts in upper cylinder section and

move cap for adjustment. If adjustment in this manner is not successful,

replace spring.

NOTE

Check and confirm spring characteristics before

installation of feel spring.

(2) Since the feel spring is assembled with the cable into a unit, it can only be

removed after disconnecting the cable at the quadrant in the differential
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linkage aiid at th8 turh~juckle.
Whn installing the assembly to the ser~ation brai=ket, loosen the nuts at both
ei~ds ~ufficientiy´• Bo that the s~ring is not deflecte~ initially.

i. 4. f2. 0

(8.BfO.)

11.9 hi;z ORIGINAL
(5.4f0.5)

o.
As Received By

E4 AT P
4.4 f0.5

(2 Ifr 0. 2)

0 0.19 l;g
(4.8) (49)

Stroke in.(mm)
Characteristics of feel spring

NOT f

After feel spring is mounted on serration bracket,
and tension. of control cable is rigged, ensure no

i~nterference between´• inner cylinder of feel spring

tin which.cable is put through) and the cable.

In case ofiriterference, move serrationbracket

to left and right oradjust the bracket backward

and forward.by inserting adjusting shim in order

to avoid interference.

(3) Finger-tighten the adjusting nuts on~both ends of the feel spring.
Do nottwist the.terminal in tightening or loosening the adjusting
nuts and lock nut.

(4) After installation,tighten and lock the nuts at both ends, hold

tab washers in.position arid apply alignment marks,

MOT~
Care must be taken not to over torque the

nuts on both ends.

i. Feel spring body

2. Lock nut 3

B 3. Adj usting cap

5

4. Adjusting nut

5. Tab washer

6. Serration bracket

7. Serration plat~

8. A~d;justlng shjm´•´•´• I~

9. Terminal

Fig.. 5144 Feel spring assembly
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5. 4 OF CONTROjL FORCE

(i) Plack push-pull scale on pilot’s control wheel. Measure control farce.

~See Fig. 5-45)
values are tabulated’below.

Ibs(kg)

CONTROL FORCE FRICTION
i

Directi
P1 Force increasing

ition PuZjh (P 1 I Return (P 2 P1+ Pt deflection angle.

Neutral 5(2. 3) Max.) 3(1.4) Max. 8(3. 6j Max. Pt Force which

returns control
20" position 1 -3fl(-1.4~ 05 8(3. 6) Max.

wheel to

800 position 011 1)-4 rtl(-1.8 0.5)1 8(3. 6) M;LY. neutral position.

NOTL

Measure control´•force

with autopilot servo

control cables dis-

connected.

5. 5. 5 OPERATIONAL CHECK

dl) Check´•‘relation between travel of control

wheel and that of control surface. When

control wheel contacts with stop of

differential linkage, maximum range of

travel of control wheel shall conform to

the value given below.

Fig. 5-45 Push-pull scale placed
on control wheel

Rotation of Maximum range Movement of

control wheel of travel control surface

ORIGINAL
5´° LH down

Clockwise’(CW) 80´° As Received By3" RH up
AT P

Counter-
80~

+5~ LH up

clockwise(CCW) 3" RH down

Difference between L. H.~ and R. H. control wheel range of travel should be less

than 5".

(2) Rotate control wheel clockwise and counter-clockwise.

Check fornoise, interference´•and smooth movement of contrdl surface.

When control forces are not normal, check the following.

(a) Interference in system.
(b) Chain and cable, tension.

~C) Characteristics of feel spring.

(d) Lubrication.
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iii ’i’RiiC~ TAB

6; i G~NER4i, ´•DESi=RI~TION

EleTiatcjii trim tabs, inSt8lled iii trailing edgC´•-of LH arid RH ´•eleiratoi~B; are

controi~8d b3i rotating trim wheel-i Idated on the LH side or center p´•edestai.
as trini is rotated, ca~les wound on drian rnove, bpbratilig two trim

actuafbr;s locate~d in LH and I~H horizsntsal stabi´•iizers,’defle~ting t~bs

and do~m. ~An indicator, which is driven in cohjunction with wheel motion,
PB~ locate~ abdi2e the wizeei and indictes tab position. Cable rims aft

between keels, under floor (TLHlower ones)´•like prima?y control cables.

B~e loc~ted at STA 8370. (See Fig. 5-46)

B. 2 REMOVAL A~D INSTALLATION OF E~EVATOR TRIM TAB

(1) Remove rod assembly connecting bolt from brack~t on bottom su~face of tab.

(See Fig. 5-47)

(2) Removing cotter pin at continuous hinge end, plill hinge pin.

Remove tab from aircraft. ´•(See Fig, 5-48)
FUS.STA

(3) Install in reverse sequence of remov&l. 9 9,0 3. 5
Rudder trim

Rudder trim turnbuckle Fu s. sTA9625
actuator

Fvs.sTn\ /Elevator

PUS.STA 889.5~ actuator

7550

Rudder trim
FUS.STA8370

cable drum II --Elevator trim

turnbuckle

Elevator:trim

cable drum

Cable seal

Fus.sTn4025

ORIGINAL Fig, 5-46 Cables for klevator ~gnd rudder trim tab controls

As Received By t’h;P
1

AT P
C

´•´•,"I;;

r, :dL

i’?´•

l.Z ;pl;:A’

ap
It

iB ~iiq I!Pi7kSi? :~ie

’9’"..S,~r:

Fig, 5-47 Remove bolt from‘bracket Fig, ~5-48 Remove cotter pin at hinge

on bottom surface of tab end
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8. 3 ~tEMOVAL AND INSTALLA~ION dF CONTROL CAB~E AND CHAIN

(1) Insert gust lock pin into control wheel.

(2) Insert.rip pin into cirum of elevator trim forward of center pedestal in the

cockpit. (See Fig, 5-49)

(3) Insert rig pin into elevator trim actuators (both L. H. and R. H. )(See Fig, 5-50),

(4) Disconnect cable from turnbuckle at F. STA 8370.

(5) Remove rig pin from drum.

(C;I dr´•um, r´•t´•rnc,ve cable terminal without impairing cable on drum of

elevator triin. Remove forward cable from aircraft.

(7) Remove rig pin from trim actuator. Open access panel on bottom surface of

inboard horizontal stabilizer. Remove pin from chain.

Remove aft cable from aircraft. (See Fig. 5-51)

(8) Remove tail cone. Remove trim actuator chain cover. Install chain.

(9) Install in reverse secluehce of removal. Note the following when installing
chain.

(a) Adjust length of turnbuckle of chain to 6 f 0. 04 in.. (152. /Ifl mm).

(b) Ensure no interference of pin on cable terminal with chain sprocket and

pulley of trim actuator when trim is moved to maximum extent.

NOTE

i If drum is rotated inadvertently in removing
control cable, cable may be entangled or com-

pressed between guide pins and impaired.

´•ii When removing cable, a piece of string tiedto

cable end’will facilitate re-installation.

j

´•:,d I:

Fig. 5-49 Inserf rigpin Fig, 5-50. Insert rig pin into

into drum trim actuator

ORIGINAL

As Received By
5-26
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Detail of joint of cable and chain

6~0. 04 in.
(152.4~1 mm)

´•i’-’’bfi~!"

Fig. 5-51 Disconnect cable Fig. 5-52 Adjustment of turnbuckle

and chain

6.4 ELEVATOR TRIM ACTUATOR
ORIGINAL

6.4.1 REMOVAL AND INSTALLATION
As Received By

(1) Insert gust lock pin into control wheel.
AT P

(2) Insert rig pin into drum of elevator trim in center pedestal.

(3) Remove bolt connecting trim tab to rod assembly of actuator.

(4) Remove 2 bolts attaching trim actuator from the gap between horizontal

stabilizer and elevator.

(5) Open access panel of trim actuator. Remove 2 bolts attaching actuator.

(6) Remove chain guide. Remove chain from sprocket.
Remove trim actuator from aircraft. (See Fig. 5-53)
Pin may be removed from connecting part of cable and chain to facilitate

removal of chain.

(7) Install in reverse sequence of removal.

Precautions for installation of trim actuator are shown below.

(a). Before installation, place trim actuator and rod assembly in neutral

position and ensure dimension as indicated in Fig. 5-54.

(b) Tighten bolt connecting rod assembly with tab finger tight. Insert cotter

pin securely.

NOTE

Al alloy washer iNAS 1197-10) should be placed
under attaching bolt head when installing,
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I

B
~e

´•%"-:i,

ORIGINAL

As Received By

ti-

AT PI,

´•ct~-

Fig. 5-53 Remove chain from sprocket

Sprocket Trim actuator

P
Rig pin Rod assembly

Connecting bolt

13.6 in

sso. 04 ’""".5 mm~ (REF)

(228.4

Fig. 5-54 Elevator trim actuator and rod assembly

6.4.2 DISASSEMBLY OF ELEVATOR TRIM A@I~UATOR (See Fig. 5-55)

(1) Remove elevator trim actuator.

(2) Loosen screw (1), and remove chain cover (2).

(3) Cut lockwire, r~move bolts (7) and pull out sprocket shaft (5) from
actuator box (13) together with end cover (8) and bearing (10).

(4) Rotate sprocket with hand. Pull out screw shaft (14) from sprocket
shaft (5).

(5) Set up tabs of tab washer (11) and remove nut (12).

(6) Pull end cover (8) and bearing (10) out of sprocket shaft (5).

(7) Remove lock ring (3) and remove cap (4) from sprocket shaft (5).

(8) Remove bolts and nuts (16) and pull spline shaft (15) out of
actuator box (13).

(9) Disassemble further, if necessary.
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6.4.3 INSPECTION AND LUBRICATION OF ELEVATOR TRIM ACI~UATOR

(1) Wash all metallic parts with dry cleaning solvent (P-D-680) and dry.

(2) Visually check all parts for abnormal wear, damage, crack or

corrosion and replace if necessary.

(3) Apply grease (MIL-G-23827) on the following points during reassembly.

a. Ball and needles of bearing (10)

b. Thread and spline of screw shaft (14)

c. Internal surface of spline shaft (15), especially internal spline
and internal surface of bushing (17)

6.4.4 REASSEMBLY OF ELEVATOR TRIM ACTUATOR

(1) Reassemble in reverse sequence of disassembly.

(2) Make sure that the actuator actuates smoothly for full stroke after

reassembly.

(3) Adjust the length of rod end (19) so that distance between outer

side of sprocket and center of rod end hole may be 9 0.04 in

(228.4 1 mm) when actuator is set to neutral position and rig pin
is inserted, and tighten lock nut (18). (See Fig.5-54)

(4) Install elevator trim actuator on the airplane.

6.5 RIGGING

6.5.1 RIGGING OF CABLE TENSION

(1) Insert rig pin into elevator aft quardrant. (See Fig.5-13)

(2) Insert rig pins into L.H. and R.H. trim actuators.

(3) Insert rig pin, into cable drum in center pedestal.

(4) Rotating turnbuckle at F.STA 8370, adjust cable tension to the

specified value of 10f~ Ibs (70"F) kg) (21"C).
Compensation of cable tension for temperatures shall be performed in

accordance with Fig 5-62.

(5) After rigging is completed, install safety wire on turnbi~ckle.

(6) Remove rigging pins.

NOTE

After rig pins are removed, chain must not be looser
than it has been before rigging.

3-31-90 5-29
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i. Screwand nut 2. Chain cover 3. Lockrln~

4. Cap 5. Sprocket shaft G..Oil seal

7. Bolt 8. End cover 9. Packing

10. Bearing 11. Tab washer 12.´• Sut

13. Actuator box 14. Screw shaft 15. Spline shaft

16. Bolt and nut 17. Bush

88: 5

18. Lock nut 19. Rod end

8

3 10

11

12

h_
__

6
13

a

14
16

1~ 19

1~
18

Fig.5-55 Elevator trim actuator
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6.5.2 RIGGING OF DEFLECTION

After cable rigging is accomplished, rig tab deflection in accordance

with the following procedures.
(1) Insert rig pin into elevator aft quadrant.
(2) Insert rig pin into trim actuator.

(3) Adjust length of rods so that mis-match of trim tab trailing edges
and elevator trailing edges is less than +0.04 in. (+1 mm).

NOTE

(i) Check to see if a threaded portion of clevis is visible

through the inspection hole in the operating rod.

(ii) If threads are not visible, loosen the other end of the

operating rod and adjust both ends so that threaded

portions are visible through inspection holes, and

alignment is achieved at trailing edge.

(4) Attach protractor to trim tab at H.STA 400. Set pointer to "O".

(5) Remove rig pin from trim actuator.

(6) Operate elevator trim wheel and check the relation between the

indication and deflection.

Trim wheel Indication Tab deflection

(fl)Not
"UP" Turn to "NOSE UP" direction 30" 2" DOWN 300 a’ modified

Reach to stop after 4 4/5 turns by S/B

NEUTRAL 0" 0" 1" 079/27-010
("2)

"DOWN" Turn to "NOSE DOWN" direction Modified

STOP will be reached after 110" 2" UP 10" by S/B
1 3/5 turns (*1) (fl) 079/27-

STOP will be reached after 1" (f2) 1" ’~Tf2) 010

1/6 turn ("2)

(7) Remove rig pin from elevator aft quadrant.
(8) Tab should not move more than +2" (or 0.20 in. (5.1 mm) at tab

inboard trailing edge) at 330 up and 10" down positions of

elevator when control wheel is fully pulled or pushed with the

condition of trim indicator setting to the neutral position "O"

Adjustment is made by adjusting the length of actuator [9 ~0.04 in.

(228.6+1 mm) ref.] or by adjusting location of actuator.

(9) After rigging is completed, tighten lock nut on rod assembly, and

apply alignment mark.

6.5.3 RIGGING OF TRIM WHEEL

Trim wheel control force is 1.3 to 2.2 Ibs (0.6 to 1.0 kg).
If the control force is beyond this limit, rerig trim wheel in

accordance with the following procedures. (See Fig.5-56)
(1) Remove cap from center of trim wheel.

(2) Remove screw from nut holding wheel.

(3) Loosen or retorque nut holding wheel so that trim wheel may be

(4) Tighten screw on nut to hold wheel in position. Reinstall cap.

rotated with specified control force.
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6. 5. 4 OPERATIONAL CHECK

(1) Operate elevator trim wheel through full

range of travel.

Check for inte~rference with structure or

other equipment, binding, noise and

smooth movement of control surface.

(2) Check cable rods and turnbuckles of

entire system for damage and satis-

factory locking.

7. RUDDER TRIM TAB CONTROL SYSTEM

7. 1 GENERAL DESCRIPTION

The rudder trim tab, installed on the Fig. 5-56 Installation and adjust-

lower section of the rudder trailing edge, ment of trim wheel

is controlled by rotating the trim wheel,
located on R. H. lower section of the center pedestal. As trim wheel is turned,

cables wound on drum move, operating trim actuator, located in vertical

stabilizer, deflecting tab. Indicator, which is actuated in conjunction with wheel

motion, is located in the upper section of wheel and indicates tab position. Cables

run rearward between keels under floor (2 R. H. lower ones), as do the cables for

the primary control systems. TurnbucMes are located near F. STA 9625.

(See Fig. 5-46)

7. 2 REMOVAL AND INSTALLATION OF RUDDER TRIM TAB

(1) Remove rod assembly connecting bolt from bracket. (See Fig. 5-57)
ORIGINAL

(2) Removing cotter pin at continuous hinge end, pull hinge pin.
As Received By

(3) Install in reverse sequence of removal. AT P

7. 3 REMOVAL AND INSTALLATION OF CONTROL CABLE AND CHAIN’

(1) Insert rig pin into drum of rudder trim forward of center pedestal in the

cockpit.

(2) Insert rig pin into rudder trim actuator. (See Fig. 5-58)

(3) Insert rig pin into quadrant of rudder pedal for pilot.

(4) Disconnect cable from turnbuckle at F. STA 9625.

(5) Remove rig pin from drum. Rotating drum, remove cable terminal without

impairing cable on drum of rudder trim. Remove forward cable from aircraft.

(6) Remove rig pin from trim actuator. Open access panel of vertical stabilizer.

Remove pin from chain.

Remove aft cable from aircraft. (See Fig. 5-59)

(7) Install in reverse sequence r,f removal.

Note the following when installing chain.
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(a) Install chain so that both ends may meet at neutral position when rig pin is

inserted in actuator.

(b) Ensure no interference. ´•of pin on cable terminal with chain sprocket and pulley
of trim adtuator´•when Itrikn. is moved to maximum extent.

Fig. 5-57 Remove connecting Fig. 5-58 Insert rig pin into

bolt from bracket trim actuator

NOT L:

i´• If drum is rotated inadvertently when

removing control cable, cable may be

entangled or compressed between guard
pin and impaired.

ii. When removing cable, a piece of

string tied to cable end will
facilitate re-installation.

Fig. 5-59 Remove connecting
7.4 RUDDER TRIM ACTUATOR pin and cable

7.4.1 REMOVAZ~ AND INSTALLATION OF RUDDER TRIM ACTUATOR

(1) Insert rig pin into quadrant of rudder pedal, pilot side (see Fig 5-22).

(2) Insert rig pin into drum of rudder trim in center pedestal.
(3) Disconnect cable from turnbuckle at F STA 9625.

(4) Remove chain guide. Remove chain from sprocket. Pin may be removed

from connecting part of cable and chain to facilitate removal of chain.

(5) Remove 4 bolts attaching trim actuator. Remove trim actuator from

aircraft.

(6) Install in reverse sequence of removal. Precautions for installation

of trim actuator are shown below.

(a) Before installation, place trim actuator and rod assembly in

neutral position and ensure dimension as indicated in Fig 5-60.

(b) Tighten bolt connecting rod assembly with tab finger tight.
Insert cotter pin securely.
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NOTE

Al alloy washer (NAS1197) should be placed under

attaching bolt head when installing.

Actuator Rod assembly Connecting bolt

Rig pin

zo.o i"’

~sos
0.04 in.

14.622
(371´•4~ Ima)

Fig.5-60 Rudder trim actuator and rod assembly

7.4.2 DISASSEMBLY OF RUDDER TRIM ACTUATOR (See Fig.5-61)

(1) Remove rudder trim actuator.

(2) Loosen screw (1), remove chain cover (2).

(3) Cut lockwire, remove´•bolts (7) and pull out sprocket shaft (5) from

actuator box (13) together with end cover (8) and bearing (10).

(4) Rotate sprocket with hand. Pull out screw shaft (14) from sprocket
shaft (5).

(5) Set up tabs of tab washer (11) and remove nut (12).

(6) Pull end cover (8) and bearing (10) out of sprocket shaft (5).

(7) Remove lock ring (3) and remove cap (4) from sprocket shaft (5).

(8) Remove bolts and nuts (16) and pull spline shaft (15) out of

actuator box (13).

(9) Disassemble further, if necessary.

7.4.3 INSPECTION AND LUBRICATION OF RUDDER TRIM AC~UATOR

(1) Wash all metalic parts with dry cleaning solvent (P-D-680) and dry.

1 (2) Check all parts for abnormal wear, damage, crack or corrosion

visually and replace if necessary.

(3) Apply grease (MIL-G-23827) on the following points during
reassembly

a. Balls and needles of bearing (10)
b. Thread and spline screw shaft (14)
c. Internal surface of spline shaft (15), especially internal

spline and internal surface of bushing (17)
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´•1. Screwandnu~ 2. Chain cover 3. Lock ring

4, Cap 5. Sprocket shaft 6. Oil seal

7. Bolt s. End cover 9. !’a~king

10. Bearing II. Tab washer 12. Nut

13. Actuator box ;4. Screw shaft 15. Spline shaft

Bolt and nut I’I. Ij:lshin~

li3. Lock nut 19. F:ijd end

1-

k
s

io

P
11

;j 12

i; i i3

14 --Iti

15 19

17

Is

FiF~5-61 Rudder trim actuator
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7.4.4 REASSEMBLY OF RUDDER TRIM ACTUATOR

(1) Reassemble in reverse sequence of disassembly.

(2) Make sure that the actuator actuates smoothly for full stroke after

reassembly.

(3) Adjust the length of rod end (19) so that distance between outer

side of sprocket and center of rod end hole may be 14.622 rt 0.04 in.

(371.4 1 mm) when actuator is set to neutral position and rig pin
is inserted, and tighten lock nut (18). (See Fig. 5-61)
Ensure that the bolt hole in the rod end (19), swivel bearing, when

centered, is parallel with the rig pin.

(4) Install rudder trim actuator on the airplane.

7.5 RIGGING

7.5.1 RIGGING OF CABLE

(1) Insert rig pin into trim actuator.

(2) Insert rig pin into cable drum in center pedestal.

(3) Remove access panel forward of tail cone. Insert rig pin into

rudder aft quardrant.

(4) Rotating turnbuckle at F.STA 9625 adjust cable tension to specified
_,

Ibs (70"F) (4.5f~.3 kg) (21" C)value of 10+5
Compensationof cable tension for temperatures shall be performed in
accordance with Fig.5-62.
After rigging is accomplished, install safety wire on turnbuckle.

100

80
2+Sj/ I ~I Elevator Rudder

so
Spoiler

50

40 Elevator trim actuator

Rudder trim actuator

201 //r I I i /1/16"1*7
10

+5
Tolerance Ibs

-o
-11 o 20 40 60 70 80 100 120F

c j +2.3-O kg)
Atmospheric temperature´•

Fig.5-62 Temperature compensation table for cable tension
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(5) Rem~ve rig

7. 5. i RI%%I~G i3i~ ij~DEFLE?i´•l ´•.:1_

Afte3 caijle is rig t~b in

witii fh~ prdceddres.

(i) Insert ~ig pin ihto trim a~ctuator.

(2) Insert i;ig pin into rudde~ aft quadrant.

(3) Adjust length of rods so that mis-matd’hing of trim tab trailihg i~dges and

ru;lder tr.ilirig edges is less than f 0. 06 in.

(4) Attach protractor to vertibal stabilizeri (V. STA 1470)

(5) Remove rig pin from aft quadrant trim actuator.

(6) Op~Late rudd~r triin wheel and check the relation between the

indication and -deflectio~.

Trim. wheel i~ndication Deflection

Rili~ht Turn to "NOSE RIGHT"

direction. Reach to RIGHT 2Sf 2 To left 25
t"´°

-o

stop after 4 turris

Neutral 0 Ofl"

Left Turn to "NOSE LEFT"

direction. Reach to’´• LEFT 2 To right 25
-C 30
-O

stop after 4 turns

(7) Remove p’rot racto r.

(8) Tab should not move more than f 2"´•(or 0. 20 in. at tab inboard trailing edge)
when rudder pedal is fully pushed right~ or-left with the condition of trim

indicator setting to neutral position.
Adjustment is made by changing actuator length orchanging actuator attaching
location. (Reference actuator length 14. 622 f 0. 04 in.

(9) After rigging is completed, tighten lock nut on rod assembly, and apply
alignment mark,

7. 5. 3 OPERATIONALi=HE i=K1.

(1) Operate ruddertrim wheel t6ro~ghfull range of travel. Check for interference

with structure or other equipment, binding, nbise ´•and smooth movement of

control surface.

(2) Check cable rods and turn6uckles of entire system for damage and satisfactory
locking.

8. AILERON TRIM CONTRO.L SYSTEM

8. 1 GENERAL DESCRIPTION

The aileron type ´•trim consists of inboard and outboard surfaces Icicated´• in the

inside section of L. H. and R. H. outboard flaps, and~is operated by an electric

actuator.
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Actuators, bell push rods, etc., are located in flaps and are electrically

pedestal is held iii the left or right position, the actuators in the flaps are enei´•giz-

connected with wings. If the contrbl switch located in the center of t~he center´•

ed to move the control shrfaces. The momentarily ON switch sprihgs back to its

origii~al neutral position, wi~eh it is released, stopping actuators at bnce. If the

sttiitch is held in the operating positidn, the actuators are stopped at the maximum

deflected position automatically by a built-in limit switch. Actuator motion is

picked up by potentiometers and shouin on an indicator located above the control

switch. Inboard and outboard aileron trim tabs connected by linkage are moved

in the same direction. The L. H. and R. Il. klectrically connected aileron type
trim tabs move in opposite directions to each other.

Although operating speeds of the L. H. and R. H. actuators are usually different,

accumulation of differences is avoided because the actuator is stopped

momentarily by means of neutral limit switch.

When the aileron trim selector switch, located on the switch panel, is selected in

the right or left position, interconnection between L. H. and R. Ii. tabs is dis-

connected and the control surface which has been selected can be operated

independently. Therefore, flight safety is assured even if the control surface on

one side is in-operative.

8. 2 REMOVAL AND INSTALLATION OF AILERON TYPE TRIM

(1) Remove bolts connecting inboard and outboard push rods.

(2) Remove hinge pin holder of trim aileron, draw the pin out and remove trim

aileron from aircraft. (See Fig. 5-63)

(3) Install in reverse sequence of removal.

Zp

A *~-(L-

ORIGINAL

As Received By
AT P

Fig. 5-63 Remove connecting bolt;

and hinge l,in holder
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8.3 AND INSTALiATION C~F TRIM AILERON A~;TUATOR (See Pig 5-64)

II) Place trin Hileroh in neutral posifion.

(2) actuator access panel,

Disconnect wiring to act~tor and switches and identify.

(4) Remove colter pin, nut,-washer and bolt connecting the bellcrank

with the rbd end of the actuator.

(5) Remove cotter pin, nut, washer and bolt attaching actuator.

(6) Remove actuator from the aircraft.

(7) Installin reverse seijuence of removal, noting the following.

(a) Before installing, adjuststroke "L" (Fig 5-64) of trim actuator

to 8.62 +0.04/id.00 in. (219 +1/-0 rmn) at retracted position. The

rigging is made by means of the actuator rod end andEXT and RET

screws of the trim actuator limit switch. After rigging, install

safetywire on the screws.

(b) Install actuator andconnect bellcrank.

NOt L

Place actuator in RET position
to fdcilitate installation.

(c) Tighten attaching hardware to proper torque, install cotter

pin and apply alignment mark.

(d) Remove wire identification and connect wiring.

(e) Perform operational check in accordance with Para 8.5.

8.4 BWDVAL PIID INSTALLATIO~ OP TRM AILERON BI~LCaANK BRA~ET (See Pig 5-64)

(1) Place trim’aileron in neutral position.

(2) Remove actuator access panel.

(3) Disconnect wiring to actuator and switches and identify.

(4)’ Remove push-pull rod from bracket on outboard trim aileron Control

surface.

(5) Remove cotter p~n, nut washer ´•and bolt.connecting the bellcr9nk

with the rod endof the actuator.

(6) Remove 2 bolts attaching..neutral switch to bracket and remove switch.

(7) Remove 4bolts atta~hing bellcrank bracket assembly to the aircraft

and remove bracket. .assenhbij´•~::

(8 install in reverse sequence of remolal;´• after torquing attaching
hardware, apply alignment mark. Remove wire ident~ification and

connect wiring. Perform operationalcheck in accordance with Para 8.5.
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Aircraft S/N 652SA, 661SA, 697SA tkru-713SA and 715SA

1 7 2 3 i,

11 I
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D

L

io
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Aircraft S/N 714SA, 716SA and subsequent

,1. Wire 7. Actuator

2. Potentiometer arm 8. Limit switch

3. Bracket 9. Bellcrank

4. Neutral limit switch 10. Push rod

5, Push-pull rod 11. Poisiton Indicator

.Potentiometer
6. Attaching bolt

Pig. 5-64 Installation of trim aileron actuator
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8.5 RIGGING OF AM) OPEI~TIONAL CHECK

MQTE

Do trim actuator

continuou$ll´• for checking
afteiinstall~tion.

Stop’for~3 to5 minutes a´•ft~r

2 consecutive operation.

8.5.1 LOCATING NEUTRALPOSITION

(1) Insert rig pin’into inboard and outboard bellcranlis.

(2) ~ittach protractor to control surface at upper portion of´• push rod

(see Fig’ 5-65.
(3) Adjust the lengths of outboard and inboard push rods so that mismatching

of trim tab trailing edgeand flap trailing edge is less than 0.04 in.

(1 mm): at trim tab o~tboard edge. (For mismatching of inboard edge
and flap actuator.box,see P,Eter.:-´•rfgging; ’tighten lock

nut on the rod. Check through inspectionhole for proper length
of rod screwed in.

(4) Rembve rig pin.

8.5.2 RIGGING OF DEFLECTION

(1) Operate trim aileron as follows:

Close circuit breakers ~RIM AIL and TRLM POS.

Place control switch:~´•in LOWER LN WING or LOWER´•RH’ WING po~ition.
(2) Adjust limit switches located in the actuators so that: deflection is

direction. After rigging, installsafety wire.

~3) Adjust neutral‘´•limit- switch of trim aileron ´•so that switch may operate
satisfactorily at neutral position (dflo) (see Fig5-66). Loosen

switch lock nut so that plunger of neutral limit swit~ch may be ON

atOo of deflection. After rigging, install safety wire. Confirm

that plunger of switch is not bottoming and has suffi~ient margin
of stroke atON position.

Fig. 5-65’ Attach protractorto
control´• surface

a i"--

OF$QGgNAL 1´•~´•
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8.5,3 ADJUSTMENT OF POTEN~IOMETER

(1); Remove actuator acce’ss panel to gain access to the trim aileron
indicator potentlometer.

NOTE

It may be necessary to remove the

potentiometer-bellcrank assembly
from the aircraft.

(2) Insert a rig pin through the bellcrank for neutral position
and connect a multitester to terminals per below. Loosen lever

arm set screw and turn potentiometer shaft to indicate 5 f 0.5 K

ohms resistance. Tighten lever arm se~ screw against potentiometer
shaft.

LH potentiometer Pins B (2) and CCW (1)

RH potentiometer Pins B (2) and CW (3)

(3) Remove rig pin and install potentiometer-bellcrank assembly in

position, tighten attaching bolts and nuts to proper troque
value and apply alignment mark.

(4) Connect electrical wires.

(5) Close circuit breakers TRIM AIL and TRIM AIL POS. Adjust resistor

at the back of center pedestal, so~that trim aileron’indicator may read

O-wfth control surface held in neutral position. Afterthe adjustment,

lock resistor knob securely. (See Fig. 5-68)
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Fig. 5-66 Adjustment of neutral Fig. 5~-67 Adjustment of

’limit switch potentiometer

8.5.4 OPERATION OF TRIM AILERON

(1) Close circuit breakers TRIM AIL

and TRIM PdS. Place´• selector

switch in BOTH position;
re

(2) Place trim aileron control switchon

center pedestal in LOWER LH WING or

LOWER RH WING~ position, and the

control surface will move as follows:

ORIGINAL
Fig. 5-68 Adjustment of "O" position

As Received By
AT P

Position Movement of control surface Swing of

Control switch LH RH Indicator

LOWER L WING Vp Down Left

LOWER R WING Down Up Right

If trim aileron is operated in opposite direction, check wiring and correct.

(3) Place selector switch in LH EMERG or RH EMERG positions.

(41. Place trim aileron control switch in LOWER LH WING or LOWER RH WING

positions, and thec~ntrol surface will move as follows:

Movement of
Selector switch Control’ switch

control surface

LH EMERG LOWER LH WING LH alone up

LOWER RH WING. LH alone down

nH EMERG LOWER LH WING RH fllone´•down

LOWI~R RH WING R1-l ;Ilone
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Indicator reading at maximum deflection of trim aileron is half as much as

(5) Operate trim aileron in normal way with selector switch in BOTH position,

that of normal operation wheire selector switch is in BOT~ positidn.

observe indicator and measure deflection angle and time required.

Trim aileron Time Ope rat-
Deflection angle

control Indicator uired ing
switch ´•Left Right Left Right voltage

of 20 ,+2" 9 f 3 9 f 3 28V~29V
LOWER LH WIN Swings to left Up 20 Down 20

-0’ -0" sec. sec.

+2´° +2"
LOWER RH WINGISwings to right IDown 200 Up 200

-0"

8.5.5 CHECK

(1) Check actuating mechanism for interference, actuator rod and be’llcrank for

damage, lock nut for security of installation, and alignment mark for proper

location.

(2) Control surface should stop automatically at O f 10 and 20"+~%.
If control surface does not stop, limit switch.is defective.

When control surface deflection can not be kept within specified limits,

adj ust limit switch.

(3) Also confirm that direction of motion sh’own on indicator is the same Bs the

direction which was turned by control switch, and the indication also

corresponds to neutral position or maximum deflected positions.

(4) Confirm that surface moves from neutral position to maximum deflection in

9 f 3 seconds. If this requirement is not met, check actuator and replace

it, if necessary.

(5) Confirm that R. H. aileron trim tab moves independently while L. H. aileron

trim tab keeps stopping, when control switch is set with selector switch in the

right position, and in the same way, when selector switch is turned to left,

L. H. aileron trim tab moves alone.

9. FLAP CONTROL SYSTEM

9. 1 GENERL\L DESCRIPTION

The double slotted, full span flap,installed on the wing trailing edge, consists of

vanes and a main flap, which´•’are further divided into nacelle, inboard, and

outboard naps.

The driving mechanism consists of the following components. (See Fig. 5-69)

(1) Electric motor (See Fig. 5-70)

(2) Reduction gear box (See Fig. 5-70)

(.7) Stop Rssemhl~y (see Fig. 5-´•70)
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(4) Maih actuator (See Fi$..5-71)

(5) Inboard.auxiiiajry actu~ator (See Fig. 5-72)

(6) Outboard auxiliary actuator (See Fig. 5-73)

(7) Guide mechanism (See Fig; 5-74~)

(8) Torque tube assembly

(9) Flexible shaft assembly

Each actuator consists of: a bevel gear box, jack screw, jack nut, guide rail,

rollers and links and transforming torque tube rotation to flap deflection.

Flap moves backward along-guide rail and then turns with its center of rotation at

a rear end guide rail when the flap touches it, resulting in a specific deflection.

Limit switch is energized and stops the flap at´•the same time.

:Flap deflection is determined by main actuators, and auxiliary actuators only
correct fore-and-aft mis-alignment offlaps.
The jack screw in the L’. ii, wing.is -aL. H. threaded screw and 1*n the n. H. wing

is a R. H. threaded screw.

The stop assembly’ protects the system, ov~rdoming stall torque of motor´•, when

limit switch is inoperati´•ve. Control switch in cockpit has 3 or 4 positions, i.e.,

UP, 50 20q.´•’and 40f When switch is placed in any one of them, the flap stops

automatically in the selected position, and the indicator lamp illuminates.

Between 10 and 200, the control surface is moved intermittently.

In normal operation, flap does not stop at intermediate positions.

When greasing huts of inboard auriliar31 actuator and main actuator, inject grease

(MIL-G-21164) until the grease overflows from top of nuts or threads.

i. Flapmotor
2. Reduction gear box

6 8 4 7 9 7 5 1 3. Stop assembly
.4. Main actuator

5. Inboard auxiliary
actuator

6. Outboard-auxiliary
actuator

7. Universal joint
8, Flexible ~shaft assembly
9. Bearing stand

1 3 7 5´• 7 -´•9: 7

/i ~ns nih i

Fig. 5-69 .:Flap driving mechanism
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Fig. 5-70 Flap motor, reduction gear box and stop assembly

H’

´•c;~

eL 3´•-~iwy_,

so

Fig. 5-71 Main actuator Fig. 5-72 Inboard Buxiliar3i
actuator

:´•i´•
li~0rs:

c´•

jTT"

8 1 1

Fig. 5-73 Outljoard aiuriliary Fig. 5-74 Control guide

actuator (Outboarul flap)
ORIGINAL

As Received By
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a. 2 Fi-IAP

anil ’df fisjp is a~d;bmpiished ~d- accord~since witli the f~oliijwiiig
bn tlie followili~ pa~eg.

(2) Di’son~ct dehtrii ma~i actuator jad& froin ~psear box. (8ee i~ai´•a. 8. 2. 2)

(3) Discd;iinect gctuato;i. ja~k sci~eiir frdm gear 6ox. (SEse Pai~a. 9. 2. 3)

bttljoard gctciator jack sdrei~ iroiri roller asaembiy fittin~.
(See pgjr., 9. i.crj

(5) Remove guide iillk niechanism from outer flap. (See Pa~a. 9. 2. 5)

(6) ´•Discdnnect trini aileron wi~ing routedfrom outer flap to wing.

~See Para. 9. 2. 6)

(7) Disconnect iriboard ´•flap and outboard flap from central main actuator box

assembly. (S’ee Para; 9,2; 7)

Af~er above´• pro.cesses are completed, remove inner flap, outer flap and central

main actuator box assembly from aircraft.

´•Install.in reverse sequence of removal.

9. 2. 1 REMOVAL AND INSTAiLATION OF -NACELLE FAIRING

(2) Remove 5 screws on the upper´•side of nacellefairing trailing edge.

(1) Place the flap in the extended position.

(3) Remove 5 screws on the upper and inner ´•side of nacelle fairin~.

I(See Fig. 5-75)

(4j Remo~ie:access panel. Remove 4 bolts fastening nacelle fairing and flap.

(See´•Ffg. 5-76)

(5) Remove nacelle fairing’from aircraft.

(6) Install inreverse sequence of removal.

a

c.g;:
;F

´•t cls.:

PiR. 5-75 Rem~ve screws from Fig. 5-76 Remove bolts fastening
nacelle fairing nacelle fairing and flul~

ORIGINAL

As Received By ~-47
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9. 2. 2 REMOVAL AND INSTALLATION OF CENTRAL MAIN ACTUATOR

JACK SCREW (See Fig, 5-77)

Removal should be done as follows:

(1) Place flap at 200 down position.

(2) Remove cap from jack support.

(3) Disengage jack screw from serration of gear box with flap held by hand.

(4) Take jack screw accompanied by bearing out of nut support by rotating by
hand.

NOTE

Do not allow flap to be lowered, when removing

jack screw from nut support.

Installation should be done as follows.

(1) Place jack nut on gimbal.

(2) Screw in jack screw from back of jack support.

(3) Screw in jack screw until serration at the tip of jack screw reaches gear box.

(4) Connect jack screw to gearbox with flap held at 200 down pqsition. After

inserting jack screw into gearbox serrated hole, turn jack screw to make

sure of smooth operation. If jack screw does not move smoothly, loosen

gearbox attaching screws once with jack screw connected to gearbox,

and then retighten the screws. Make sure that gearbox does not interfere

with wing rear spar web. If It interferes, elongate the gearbox attach-

ing hole 0.OS in. (2 mm).

00

1 2 3 4 5 ii i 9 I’o

1. Gear box 6. Jack su’pport

2. Jack nut block 7. Bearing

3. Gimbal 8. Nut

4. Jack nut 9. Cap

5. Screwjack 10. Actuator box

Fig. 5-77 Insl:~ll:itlon OT main actuutu~’ sc~c_w j:~ck

(5) To hold jack screw in position, tighten nut in jack support, install cotter pin
and place cap in position.
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9. 2. 3 REMOVAL ~ANIj irjSi‘ALLATIC)N OF INBOARD AC’I’UATDR JACK sdn~w

(see i-78)

Eieknoval shoul;l be done with flap in iOO down positibn as ~oliows:

~1) kemov~ bolt and nlit attaching jack screw: Disconnect jack screiv from gear

boi´•.

(2) Rotate jack screw by liandl and remove from jack nut.

Installation:

(1) Scre~i jack sck´•eiv irito jack nut.

(2) Plac;e jack~screw into geai´• box. Hold it in position with bolt and nut.

In;C~tBil ~otterpin.

1 2 3 1 4 8

i. Gear box 4. Plate

2. Scre’w jack attaching bolt -5. Screwjack

3. Jack nut 6. Guide rail

Fi~..5-78 Installation of inbo8rd actuator s’crew jack

9. 2. 4 .REMOVAL´•AND .INSTALLATION- OF OUTBOARD A CTUATOR JACK SCR~W

(See Fig.. 5-79)

Removal:

(1) Place flap’in 200 down position. Remove bolt and nut fastening tip of jack
Screw and gimbal.

Installation

(1) Extend wing. by screwing to allow installation of flap,

(2) Connect tip of jack screw‘from gimbal: Hold it in position with bolt and nut.

Install cotter pin.
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1. Gear box 3. Screwjack 5. Plate

2. Jack hut 4. Gimbal attaching screw 6. Guide rail

Fig. 5-79 Installation of outboard actuator screw jack

9. 2. 5 REMO;VAL AND INSTALLATION OF OUTBOARD FLAP GUIDE: LINK

MECH~ANISM (See Fig. 5-80)

(1) Remove bolt from outboard flap, which is held in 200 DOWN position.

(2) Install in reverse sequence of removal.

9. 2. 6 REMOVAL AND INSTALLATION OF TRIM AILERON (See Fig. 5-81)

With flap held in 20" down position.

(1) Remove access panel and disconnect electrical connector.

(2) Remove guide. Take electrical wires and connector out.

(3) Install in reverse sequence of removal.

C onnect

i´•iQ

1 -~CcaP D’~

i: i;´•--

Guide link

Fig, 5-80 Outboard flap guide link mechanism

ORIGINAL
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1. Guide

2. Electric wire

Pig. 5-81 Installation of trim aileron electricwire

9. 2. 7 REMOVAL AND INS1~ALLATION OF INBOARD AND OUT.BOARD FLAPS

Removal should be done after jack screw link mechanism and electrical wiring
are removed,~ as follows:

(1) Place flap in 20" down Position.

(2) ´•Remove.bolt and outb6ard flaps ih.central´• main actuator

bori au’serribly. :(See Fig. 5’82)

(3) Remove roller assembly at endof flap from guide rail with inboard

Slap held. Remove inboard flap from aircraft.

(4) Remove roller assembly at outer end´• of flap from guide r/ailwith outbo~ard

flap held. Remove ´•sutboard flap from aircraft.

Installation should be done as follows.

(I) :Set flap actuator box as configured for 20" down‘on guide rail of central main

actuator. (’See Fig. 5-8?)

(2) Set roller assembly at inner end of inboard flap on guide rail of inboard

actuator- at W. STA 664.

(3) Set roller assembly at outer end of outboard flap on guide ´•rail of-outboard

actuator ´•at W. STA 4755.

Fig. 5-82 Remove flapconnecting Fig. 5-83 14ctuator- box on

bolt from. actuator-box guide rail

QFdi B G I NAL As 5-51
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(4) Install inboard and outboard flaps and actuator box as a unit into a space

Tentatively attach inboard and outboard flaps to actuator box with bolts.

where flap is retracted.

(See Fig. 5-84)

Guide rail

Roller

Fig. 5-85 Position of roller

Fig. 5-84 Attach tentatively inboard

and outboard flaps to

actuator box ORIGINAL

Bolis need no~ be tightened to re.ular Lomue. AS Received By a
AT P

Use 25/32 in, wrench.

(5) Place assembled inboard and outboard flaps in.200 down position and adjust

as follows:

Att aching Inboard Actuator

(a) Inboard and outboard actuator
bolt flap box assy.

rollers should contact the surface

of guide rails, when roller of

flap actuator box contacts the

rotating surface of jack support.

(b) Rollers of inboard and outboard

actuators should be placed at the

center of guide rail. (See Fig. 5-85) Bushing I
The abovementioned adjustments I yl 1\1 Washer

Eccentric
are possible by increasing or

decreasing number of washers or
bushing 111 (1~ \Hollow

bolt
by relocating eccentric bushing;

(See Fig. 5-86)

(6) With flap retracted, adjust gap and

mismatch between flap and acti~ator
Fig. 5-86 Adjustment of

roller position
box, and between flap and wing to

the specified limit. (See Fig. 5-87)
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TEMPORARY REVISION N0.5-~A
This Temporary Revision No. 5-1A is applicable to the following Maintenance

Manuals

MODEL NO. REPORT NO. PAGE

MU-2B-351-36A MR-0218 5-53

MU-2B-60 MR-0336 5-53

Replace existing Temporary Revision No.5-1 with this Temporary Revision

No.5-1A and insert facing the page indicated above for the applicable

Maintenance Manual. The revised points are indicated by the revision bar on

the right margin.

Retain this Temporary Revision until such time as a permanent revision on

this subject is issued.

REASON To add the removallinstallation of flap torque tube assembly.

CHANGE Page 2/11 and Page 5/11 to revise the installation of cotter pins

for torque tubes.

9.2A REMOVALIINSTALLATION OF FLAP TORQUE TUBEASSEMBLY (See~in Fig. 5-87A, and

Pig. 5-878)

NOTE

Do not rotate the flap drive mechanism while the torque tube

assembly is removed and until reinstallation is complete.

a. Remove the center wing rear upper access panel.

b. Apply a mating mark on the reduction gear box shaft and the torque tube assembly.

c. Remove the flap torque tube assembly in accordance with the following procedures.

(1) Remove the cotter pins.

(2) Disconnect the torque tube assembly from the reduction gear box shaft by sliding the.tube

assembly toward the stop assembly side.

(3) Remove the torque tube assembly from the aircraft.

d. Connect the torque tube assembly by aligning the mating marks on the reduction gear box

shaft, and install the torque tube assembly in the reverse order of removal procedures.

TEMPORARY REVISION NO. 5-1A
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9.2B REPLACEMENT OF FLAP TOR~UE TUBE ASSEMBLY (SeeO in Fig. 5-87A, and Fig. 5-878)

NOTE

Do not rotate the flap drive mechanism while the torque tube

assembly is removed and until reinstallation is complete.

a. Remove the torque tube assembly in accordance with Para. 9.2A a. and c.

´•b. Position the new torque tube assembly so as to align the inspection hole of the shaft spline

with the existing cotter pin hole of the reduction gear box shaft, and install it in the reverse

order of removal procedures. (See Fig. 5-878)

c. Slide the torque tube assembly toward the reduction gear box until the torque tube assembly

bottoms out.

d. Drill one cotter pin hole through the torque tube assembly shaft spline and the reduction gear

box shaft, using a #36 (.107 in. 12.71 mml) drill bit, at about a right angle position (90" )to the

existing cotter pin hole. The new cotter pin hole should be .276 in. (7 mm) from the edge of

shaft spline. (See Fig. 5-878, Section A-A)

e. Apply a mating mark on the reduction gear box shaft and the torque tube assembly. (See

Pig. 5-878)

f. Remove the torque tube assembly and clean all debris and then apply grease (MIL-G-23827)

to spline. f\~
g. Align the mating marks and install the torque tube assembly, in the reverse order of removal

procedures.(Para. 9.2A c. (3), (2))

h. Install new cotter pins (PIN MS24665-285) in the torque tube assembly.

i. With the cotter pins installed, slide the torque tube in an inboard and outboard direction by

hand. If the cotter pins are properly installed, there should be no movement. If movement does

exist, reinstall and/or replace parts as required.

j. Set flaps in the retracted position and ensure that the drilled alignment holes on the flap upper

and lower skin are in line with specified marks on wing respectively.

k. Perform the flap operational checks.

9.2C REPLACEMENT OF SHAFT SPLINES IN CENTER FLAP TORQUE TUBE ASSEMBLY (See~in
Pig. 5-87A, and Pig. 5-878)

NOTE

1. The following shaft spline replacement procedure is applicabl~

toO loTqUe tube assembly.

2. Do not rotate the flap drive mechanism while the torque tube

assembly is removed and until reinstallation is complete.

TEMPORARY REVISION NO. 5-1A
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a. Remove the torque tube assembly in accordance with Para. 9.2A a. and c.

b. Replacement of the shaft spline connected to the stop assembly shaft.

(1) Remove the torque tube assembly bolts, washers, nuts and cotter pins.

(2) Remove the existing shaft spline from the stop assembly side of the torque tube assembly.

(3) insert the new shaft spline into the stop assembly side of the torque tube assembly.

(4) Connect torque tube assembly by aligning the cotter pin holes of the reduction gear box

shaft and the torque tube assembly, and install the torque tube assembly temporarily in the

reverse order of removal procedures. (Para. 9.2A c. (3), (2))

(5) Install the cotter pin in the torque tube assembly temporarily.

(6) Set the shaft spline protrusion to the specified dimension (L2) and retain the shaft spline

inseition position using masking tape or other suitable materials. (See Pig. 5-870)

(7) Remove the torque tube assembly in accordance with Para. 9.2A c. (1), (2) and (3).

(8) Drill two #3 (.213 in. [5.41 mml) drill bit holes in the shaft spline to match the existing tube

ass(3mbly holes and ream .2213’.000’5 ,,d clean all debris.

(9) Install the shaft spline with new bolts ~NAS3003-12D), washers (AN960-10L) and´• nuts

(AN320-3), and secure the nuts with new cotter pins (MS24665-132).

c. Replacement of the shaft spline connected to the reduction gear box shaft.

(1) Remove the torque tu´•be assembly bolts, washers, nuts and cotter pins.

(2) Remove the existing shaft spline from the reduction gear box side of the torque tube

assembly.

(3) Insert the new shaft spline into the reduction gear box side of the torque tube assembly.

(4) Connect the torque tube assembly by aligning the inspection hole of the shaft spline with

the existing cotter pin hole of the reduction gear box shaft, and install the torque tube

assembly temporarily in the reverse order of removal procedures. (Para. 9.2A c. (3), (2))

(5) Install the cotter pin in the torque tube assembly temporarily.

(6) Set the shaft spline protrusion to the specified dimension (L1) and retain the shaft spline

insertion position using masking tape or other suitable materials. (See Pig. 5-87D)

(7) Remove the torque tube assembly in accordance with Para. 9.2A c. (1), (2) and (3).

(8) Drill two #1 .(.272 in. [6.91 mml) drill bit holes in the shaft spline to match the existing tube

assembly holes and ream .2813+.000’5 ,,d clean all debris.

(9) Install the shaft spline with new bolts (NAS3004-14D), washers (AN960-416) and nuts

(AN320-4), and -secure the nuts with new cotter pins (MS24665-134).

d. After completion of shaft spline replacement, install the torque tube assembly in accordance

with Para. 9.28, b through j.
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9.2D REMOVALIINSTALLATION OF OUTBOARD FLAP TORQUE TUBE ASSEMBLY (See~O and~

in Pig. 5-87A, and Pig. 5-87C)

NOTE

Do not rotate the flap drive mechanism while the torque tube

assembly is removed and until reinstallation is complete.

a. Open the LH (RH) inboard wing trailing edge lower access panel(s).

b. Apply a mating mark on the shaft of cotter pin side and the torque tube assembly.

c. Remove the flap torque tube assembly in accordance with the following procedures.

(1) Remove the cotter pin.

(2) Remove the retainer ring.

(3) Slide the torque tube assembly toward the shaft (retainer ring side) and disconnect the

torque tube assembly from the shaft (cotter pin side).

(4) Remove the torque tube assembly from the aircraft.

d. Install the torque tube assembly by aligning the mating marks on the shaft, and install the

torque tube assembly in the reverse order of removal procedures.

9.2E REPLACEMENT OF OUTBOARD FLAP TOR~UE TUBE ASSEMBLY (SeeO,O and~in 3
Fig. 5-87A, and Pig. 5-87(=)

NOTE

1. The following procedure is applicable to a11~.0 and~
torque tube assembly replacements.

2.’ Do not.rotate the flap drive mechanism while the torque tube

assembly is removed and until reinstallation is complete.

a. Remove the torque tube assembly in accordance with Para. 9.2D a. and c.

b. Position the new torque tube assembly so as to align the inspection hole of the shaft spline

with the existing cotter pin hole of the shaft (cotter pin side), and install it in the reverse order

of removal procedures described in Para. 9.2D c. (3) and (4). (See Pig. 5-87(=)

c. Insert the torque tube assembly to the position where the end of the shaft (cotter pin side)

appears in the inspection hole. Then slide the torque tube assembly .20 in. (5 mm) farther into

the torque tube.

d. Ensure that the clearance between end of the torque tube assembly and the retainer ring

groove is .080 to .20 in. (2 to 5 mm). (See Fig. 5-87C)

._g
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TEMPC)RARY REVISION N0.5-~A
e. Drill one cotter pin hole through the shaft spline and the shaft using a #36 (.107 in. [2.71 mml)

drill bit at about right angle position (90" to the existing cotter pin hole. The new cotter pin

hole should be .276 in (7 mm) from edge of shaft spline. (See Fig. 5-87C, Section A-A)

f. Apply a´•mating mark on the shaft of cotter pin side and the torque tube assembly. (See

Pig. 5-87C)

g. Remove the torque tube assembly and clean all debris and then apply grease (MIL-G-23827)
to spline.

h. Align the mating marks and install the torque tube assembly in the reverse order of removal

procedures.

i. Install new cotter pin in the torque tube assembly.

j. VVith the cotter pin installed, slide the torque tube in an inboard and outboard direction by

hand. If the cotter pin is properly installed, there should be no movement. If movement does

exist, reinstall and/or replace parts as required.

k. Install the retainer ring ´•in the groove and make sure that the clearance between end of the

torque tube assembly and the retainer ring is .080 to .20 in. (2 to 5 mm).

I. Set flaps in the retracted position and ensure that the drilled alignment holes on the flap upper

and lower skin are in line with specified marks on wing respectively.

m. Performthe flap operational checks.

9.2F REPLACEMENT OF JOINTS IN OUTBOARD FLAP TORaUE TUBE ASSEMBLY (See~,Oand
~in Fig. 5-87A, and Fig. 5-87C)

NOTE

1. The following shaft spline replacement procedure is applicable to all

~,O and torcyue tube assembliss.

2. Do not rotate the flap drive mechanism while the torque tube

assembly is removed and until reinstallation is complete.

a. Remove the torque tube assembly in accordance with Para. 9.2D a. and c.

b. Replacement of the shaft spline connected to the shaft at retainer ring side.

(1) Drill out two rivets and remove the existing shaft spline.

(2) Insert the new shaft spline into the torque tube assembly.

(3) Connect torque tube assembly by aligning the cotter pin holes of the shaft (cotter pin side)

and the torque tube assembly, and install the torque tube assembly temporarily in the

reverse order of removal procedures.

(4) Temporarily install the cotter pin in the torque tube assembly.

(5) Set the shaft spline protrusion to the specified ´•dimension (L1) and retain the shaft spline

insertion position using masking tape or other suitable materials. (See Fig. 5-87D)

(6) Remove the torque tube assembly in accordance with Para. 9.2D c. (3) and (4).
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(7) While holding the torque tube with the shaft spline inserted, drill two rivets holes in the

shaft spline to match the existing rivets holes on the torque tube assembly using a #21

(.159 in. [4.04 mm]) drill bit.

(8) Install the shaft spline with rivets (NASM20615-5M18 for 010A-61260-( and

017A-61805-( torque tube assemblies or NASM20615-5M20 for 010A-61250-( and

010A-62 251-( torque tube assemblies).

c. Replacement of the shaft spline connected to the shaft at cotter pin side.

(1) Drill out two rivets and remove the existing shaft spline.

(2) Insert the new shaft spline into the torque tube assembly.

(3) Connect the torque tube assembly by aligning the inspection hole of the shaft spline with

the existing cotter pin hole of the shaft (cotter pin side), and install the torque tube

assembly temporarily in the reverse order of removal procedures.

(4) Set the shaft spline protrusion to the specified dimension (L2) and retain the shaft spline

insertion position using masking tape or other suitable materials, and apply a mating mark

on the shaft (cotter pin side) and the torque tube assembly as shown in Pig. 5-87C. (See

Fig. 5-878)

~5) Remove the torque tube assembly in accordance with Para. 9.20 c. (3) and (4).

(6) While holding the torque tube with the shaft spline inserted, drill two rivet holes in the shaft

spline to match the existing rivets holes on the torque tube assembly using a #21 (.159 in.

[4.04 mm]) drill bit.

(7) Install the shaft spline with rivets (NASM20615-5M18 for 010A-61260-( and

017A-61805-( torque tube assemblies or NASM20615-5M20 for 010A-61250-( and

010A-61251-( torque tube assemblies).

d. After completion of shaft spline replacement, install the torque tube assembly in accordance

with Para. 9.2E,b through i.

B
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Fig. 5-87A Assembly of flap torque tube assembly
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Cotter pin (Ref.)
(For existing shaft spline)

Grease (MIL-G-23827) Stop assembly

u,l,~m

Mating mark Torque tube assembly

01111 11110 1 YX o

o o

Inspection hole

AG
.276 in. (7 mm)

Grease (MIL-G-23827)

Reduction gear box B

New cotter pin hole Approx.
90"

Inspection hole

Shaft spline ii (for reduction gear box shaft side)

Existing cotter pin hole

Reduction gear box shaft

Section A-A

Fl,. 5-878 InstallationlRemoval of center flap torque tube assembly
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Grease (MrL-G-23827) Shaft (Retainer ring side)

S~haft spline (Cotter pin side) Retainer ring
Cotter pin

A~ Mdngmsh
Grea~e (MIL-G-2382:I

Inspection hole Shaft spline (Retainer ring side)

O 1111 1111 O1 YA 101111 1111 O

.276 in. (7 mm) Tor;lue tube assembly .080 .20 in. (2 5 mm)´•

.L
Mating mark

Shaft (Cotter pin side)

New cotter pin hole Approx.

Y~
i:

Inspection hole

Shaft spline (Cotter pin side) ii
Existing cotter pin hole

Section AIA

Fig. 5-87C Installation/Removal of outboard flap torque tube assembly
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Shaft spline (Stop assembly side)

Shaft spline (Reduction gear box side)

Bolts

Bolts

O

WI
Lz

Torque tube assembly

Shaft spline length
L1 L2

’orque tube assembly
efer to Fig. 5-87A)

.45 in. (11.5 mm) 2.56 in. (65.0 mmj

;;3Fig. 5-87D Required value of shaft spline insertion (1/2)
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Shaft spline (Retainer ring side)

Rivets Shaft spline (Cotter pin side)

.O O O

~IL21

Torque tube assembly

Shaft spline length
L1 L2

i~rque tube assembly
Refer to Pig. 5-87A)

.81 in. (20.5 mm) .45 in. (11.5 mm)

1.81 in. (46.0 mm) .63 in. (16.0 mm)

Fig. 5-87D Required value of shaft spline insertion (2/2)
TEMPORARY REVISION NO. 5-1A
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_~ a ia;mit~ all a ai O
b ;es´•8

Gap limit~8tibh ia.(rmn) -Max.

L1 0.59 -t 0.08 in.

(1~ mijn) A B C D

Z~2
MiSmaf~h‘

I 0:20-f 0.08 in; I

(j f2 mm)
a

0.16 0.2b 10.26 0.16
0.20 f 0.08 In.L3 (4) (5) (5) (4

(5 ~t 2
b

0;32 0.20 0.20 0.24

Lq 0.59 ;t 0;08 in. (8) (5) (5) (6)
(15 f 2 mm)

Fig. 5~8j ’~i;gp and iismatch ~f flaps and wing

9. 3 SYSTEM RIGGING AND CHE%K

Rig flap system in accordance ~Nith the following sequence.

Detailed prdcedures are described in subsequent paragraphs.

(1) Rigging of flap actuator box nlit support (Para. 9. 3. 2).

(2) Adjustment’of extended. flap position at 0 of deflection (Para. 9.3. 3).

(3) Adjustment of flap central main actuator roller (Para. 9. 3. 4).

(4) Adjustme~nt of inboard~ actuator roller (Para. 9. 3. 5).

(5) ~Adjustment of outboard actuator roller (Para. 9. 3. 6).

(6) Adjustment´•of retractedflap position (Para. 9.3. 7).

(7) Adjustment of outboard flap guide link (Parla. 9. 3. 8).

9.´•3. 1 .EQUIPMENT REQUIREDFOR ADJUSTMENT

(1) Rigging fixture

GSE 010A-99054-1, -2 :lea

´•GSE 010A-9055-1, -2: 1 ea

GSE 010A-99056--1, -2 .lea

GSE 010A-99057-1, -2 1 ea

(2) Protractor

GSE 010A-99036 2 ea

9. 3. 2 ADJUSTMENT OF NUT SUPPORT OF FLAP ACTUATOR BOX (See Fia. 5-88)

(I) Attach protractor to upper surface of’flap’:at´•W, STA 1630 and WI STA 4450.

Setpointer to 0 with flap in retracte’d position.

(2) Adjust gaps as follows with.flap in extended to-200 down’positions.
NOTE: Please see the

TEMPORARY

~ee REVISION

L that revises this page.
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(a) Gap when nut Support set to one side:0 in.

(b) Gap between guide rail and side shoe: 0; 008~ 0. 016 in.

(c) ~easdre gap of 0.008 +0.002/-0.004 in. (0;2~+0.05j-0.linm) between

the guide rail and roller with the flap at 200 and 400 down pbsition.
The gap may be adjusted by removing the retainer and adjusting the

eccentric bushing.

(3) After adjustment is completed, apply alignment mark to eccentric.bushing.
Install safety wire on retainer attaching bolt.

NOTo

(i) When measuring flap deflection, lift flap by hand

to eliminate play in flap system.

(ii) Flap may be operated by hand by disconnecting

torque shaft between flap motoi´• and stop

assembly, or disconnecting torque shaft between

stop assembly and inboard actuator. Flap may

be operated by motor after all adjustments are

completed.

41234

~I

1. Retainer 4. Guide-rail 7. Jack nut block

5 6 7 8 9 10
21 Eccentric ,5. Gear box 8. Gimbal

bushing 6. Roller 9. Jack nut-

3. Side shoes 10. Jack screw

Fig, 5-88 Adjustment of jack nut block

9. 3. 3 ADJUSTMENT OF EXTENDED FLAP POSITION

(1) Disconnect torque- shafts connecting stop assembly with actuator on R. Il. and

flap main reduction gear with inboard actuator on~-L. H; Plade~ flap in fully

extended position´•´•by rotating torque shaft by hand.

(2) Check rollers- of central main actuator and inboard and outboard actuators

for contact with guide rail.

(3) Discbnnect torque tube from inbojrd actuator geak´• box at W. STA 664.

Rotate actuators individually by hand so that rollers contac’t with guide rail.

Disconnect flexible shaft from central main actuator gear box.

(At this time, adjust the number of washers in Fig 5-86so as not

to cause twisting between inboard and outboard flaps. Reassemble

torquetubes and flexible shaft.) (See Figs 5-89 and 5-90)
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ORIGINAL Tiaten flbliibi~ shlift: fih8et:.tighti hsta~i´•i"

As Received By safety wire. If fleki~b´•ie Qh;pft is tighteiied
6~ ~haft inay riot

AT P Be corlve~ied p~odthly, to Poiiitibn

Beai eve? shaft nut 8nd secure with tie strdij

.´•rii’´•.

Pig. 5-89 Disconnect torquetube Pig. 5-90 Remove flexible shaft

9. 9. 4 ADJUSTMENT OF ACTUATOR ROLLER (See Pig. 5-91)
(1) Place flap in 200 azid 4q0 down position by´• rotating torque shaft by hand

at the inboard: actuator gearbox. Adjust the aft roller and jack support
to 0.008 +0.002/-0.004 in.(0.2 +0.05/-0.1 mm) by removing the retainer-

and adjusting the eccentric bushing.
(2) Extena~’the fiap’by hand to 2/3 position on the guide´•rail from 00 and

adjust the gap between the forward roller and guide rail to 0.008

+0.002/-0.004 in. (0.2 +0.05/-0.1 ms) by removing the retainer and

adjusti~g the eccentric bushing,

(3) After adjustment is cbmpleted, apply alignment mark to eccentric bushing.
Install safety wire on retainer attaching bolt.

2 3 4 5 6 7. g

00

1. Guide rail 4. Retainer 7. Ii~ar roller

2. Front roller ´•5. RRtainer 8. Jack support
3; Eccentric bush 6. Eccentric ~bushing

Fig; 5-91 Adjustment of main actuator roller
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9. 3. 5 ADJUSTMENT OF INBOARD ACTUATOR ROLLER (See Pig. 5-92)

(1) Place flap in 200 and 400 down position by rotating the torque shcift at

the jnboard actuator gearbox. Adjust the gap between the aft rolle~ and

guide rail to 0.01 $0.004/-0.006 in. (0.3 +0.1/-0.15 mm) by adjusting
the eccentric bushing.

(2) Extend the flap by hand to 2/3 position on the guide rail from 00 and

adjust the gap between the forward roller and guide rail to 0.01 +0.0041
-0.006 in. (0.3 +0.1/-0.15 imn) by adjusting the eccentric bushing.

(3) After adjustment is completed, apply alignment mark to eccentric bushing.

z 6 4 5
i 3 4 5 7

3 7 8 2 6

i. Plate 5. Guide rail i. Front roller 5. Rear roller

2. Front roller 6. Retainer 2. Eccentric 6. Eccentric

eccentric bushing 7. Roller bushing bushing

3. Retainer eccentric bushing 3. Retainer. 7. Guide rail

4. Rear roller .8. Retainer 4. Retainer

eccentric bushing

Pig. 5-92 Adjustment of inboard Pig. 5-93 Adjustment of outboard

actuator roller actuator roller

9. 3. 6 ADJUSTMENT OF OUTBOARD ACTUATOR ROLLER (See Pig. 5-93)

(1) Place flap in 200 and 400 down position by rotating torque shaft by hand

at the outboard actuator gearbox. Adjust the gap between the aft roller

and guide rail to 0.01 +0.004/-0.006 in. (0.3 +0.1/-0.15 mm) by adjusting
the eccentric bushing.

(2) ~Extend the flap by hand to 2/3 position on the guide rail from 00 and

adjust the gap between the forward roller and the guide railto 0.01

+0.004/-0.006 in. (0.3 +0.1/-0.15 mm) by adjusting the eccentric bushing.

(3) After adjustment is completed, apply alignment mark to eccentric bushing.

9. 3. 7 ADJUSTMENT OF RE~RACTED FLAP POSITION (See Pig. 5-94)

(1) Place’flap in retracted position.

(2) Attach flaplrigging fixture, on upper surface of wing. ~See Figs. 5-94 and 5-95)

Attaching position
W.STA 950 GSE 016A-99054-1, -2 1 ea.

W. STA1750 GSE 016A-99055-1, -2 1 ea.

W. STA3150 GSE 016A-9~056-1, -2 1 ea.

W. STA4750 GSE 016A-99057-1, -2 1 ea.
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(3) ]Ciisconnect flexible shaft at dehtral main actuator gear box.

Disconnect torqiie shaft at inboard actuator gear b´•ox.

’(4) Rbtate inboard and outboard jack screws individually, and place them iii

retracted position. i’rim flap trailing edge.

~w. STA ~5T) 0; 04 in. (1 mm) Min; W. STA 1750 b. 04 in. (1 mm) Ri[in.

in~. STA ~150 0. 08 in..(2 mm) Min. W~‘STA 4750 0. 12 in. (3 mm) Min.

Measure flap trailing edge against rigging fixture, and verify the gap between

flap ~8xtension and ret~gcti0ri as specified above; Tile gap is adjusted by
r6tating ja~k screw.

ORIGINAL ´•,Lt

As Received By
AT P

Gap between flap
~.retraction and

extension

L1 0. 2 f 0. 12 in. Difference between L. H. and ´•R. H. 0. 12 in. (3 mm) Max.]
(5 3 mm)

Lz 0. 2 f 0. 16 in. 1~ (I

i
(5 4 mm)

L 3 0. 06 +0.0 8 2
-0.04 in.~(1.5 _Imm)[’ r, i

La Uniformly contact with flap surface

Fig. 5-94

W. STA. 950

W.STA.1750

W. STA. ´•31 50

W. STA. 4750

Fig. 5-95 Installation~of flap rigging fixture

(5) ´•Adjust’gap between flap and rigging fixture L1 and Li.

.(6) Adj ust gap-between flap and;upper surface of wing trailing edge.

(7) pdjust gap betweenflap and seal ´•reta;iner on lower surface´• of wing trai~ing
edge.
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TrEMPORARY-REVISION N0.5-2
This Temporary Revision No. 5-2 is applicable to the following Maintenance

Manuals

MODEL NO. REPORT NO. FAG E

MU-2B-35/-36A MR-0218 5-58

MU-2B-60 MR-0336 5-58

Insert facing the page indicated for the applicable Maintenance Manual above.

Retain this Temporary Revision until such time as page is revised per the

change below.

REASON To change and add the removallinstallation of flap torque tube

assembly.

CHANGE Revision of NOTE next to Paragraph 9.3.7.(15) and addition of

Fig.5-96A and 5-968 as follows.

(15) Connect torque shaft which leads to flap stop assembly to inboard actuator gear box. (REF)

NOTE

When-replacing or reinstalling the flap flexible shaft,~install the short end ferrule

to main flap gear box side. (See Pig. 5-96A) Aircraft that have the flap flexible

shaft installed with the longer end ferrules attached to the main flap gear box side

are acceptable provided that 8.7 inches minimum radius is maintained.

ii Tighten flexible shaft finger tight. Overtightening of flexible shaft may hinder

smooth rotation of the shaft. Make sure that the bending radius of flexible shaft is

more than 8.7 in (221 mm).

iii When the flexible shaft is installed and safety wired, apply sealant around the

connections as follows. (See Pig. 5-97B)

iv When connecting torque shaft, do not change alignment of flap with wing. Install

retainer ring and cotter piniecurely. Ensure engagement of over 0.28 in. (7.1 mm) in

depth. (See Fig. 5-95)

v The flap cable should be degaussed prior to installation.

TEMPORARY RNISION NO. 5-2
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rLong
end fenule I Short end fermle

Flap gear-box Main flap gear box

(OUTBD side) (INBD side)

Pig. 5-96A

Main ffap gear box

Sealant PR-~442 (REF)

Sealant

Pig. 5-968
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(8) Adjust mismatches between flap and central main actuator box assembly, and

between outer end of nap and wing in´• accordance witii Fig. 5-87.. C
(9) Adjustments described in (5), (6), (7) and (8) above are possible b~ means of

eccentric bushing on bolt incorporated in central main actuator box ass;embly
for attaching-inboard and outboard flaps.

(10) Tentatively reassemble torque shaft and flexible shaft.

(11) Retract inboard and outboard flaps as a unit until flaps contact with structure

by rotating torque shaft, Rotate torque shaft in opposite direction by one and

a half tdm. Ensure flap trailing edge being trimmed as specified in paragraph

(5~ above. Ensure gaps conforming to limits specified in paragraphs (6), (7)
and (8) above. If those limits ~re not complied with, readjust positions of jack
screw and eccentric bushings.

(12) After position for retraction of flap is adjusted, tighten inboard and outboard

flaps that were tentatively assembled. Install flap attaching bolt and retainer

of eccentric bushing. Install. safety wire, cotter pin and apply alignment mark.

The tightening torque of flap attaching bolt is 52N 61 in-lhs(60-70 kg-cm),
and that of the hollow bolt is 1300--1390 in-lbs(1498--1601 kg-cm).

(13) Ensure alignment of flaps with wing at inner end of inboard flap, outer end of

outboard flap and central actuator box.

(14) Remove rigging fixture from upper surface of wing. Replace screw in the

attaching hole for rigging fixture.

Q
(15) Connect torque shaft which leads to flap- stop assembly,to inboard actuator

gear box.

NOTE

i Tighten:flexible shaft finger tight. Overtightening
of flexible shaft may hinder smooth rotation of the

shaft. Make sure that thebending radius of flexible

shaft is more than 8.7 in. (221 mm).

ii Position’water seal over shaft nut and secure

with tie strap (MS 3367-5-X).

iii When connecting torque ~haft, db not change alignment
of flap with´•iring. Install retainer-ring cotter pin

securely. Ensure engagement of’over’0.28 (7.lnrm) in

depth. (SeeFig. 5-96)

0.08 0;2 in. (2N5 mm)’

Serration I 0~ 28 in. (7. 1 mm) Min. C
Retainer ring

NOTE: Pleaseseeijj~
Flg. 5-96 Detail of serration fit

I TEMPORARY
REVISION
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9.3.8 RIGGING OF OUTBOARD FLAP GUIDE LINK (See Fig. 5-97)

(1) Attach protractor on upper surface of flap at W.STA 1630 and W.STA

4450.

(2) Tentatively fasten outboard flap to flap guide link with bolt.

(3) Place flap in retracted position.

(4) With flap in retracted position, adjust mismatch and gap as follows by
means of adjusting rod and eccentric bolt.

(a) Mismatch between upper link and upper surface of wing
i0.12 in. (3 mm) Max. (D)

(b) Mismatch between lower link and lower surface of wing
+0.16 in. (4 mm) Max. (A)
+0.1 in. (2.5 mm) Max.(B)

(c) Gap between roller and rail should be 0.010+ 0.004/-0.008 in.

(0.25+0.11/-0. 10 mm). (C)

Rear spar reference line

1 2 3 G 7

Upper surface

of wing

C

/I

/v

ly

I

A
5 i. Adjusting´• rod 5. Connecting bolt

Lower. surface 2. Stop bolt and eccentric

of wing
3. Upper link bushing
4. Lowerlink 6. Roller

7. Rail

Fig. 5-97 Rigging of outboard flap guide link

(5) Place flap in 40" down position. Adjust gap between roller and rail

to less than 0.04 in. (1 mm) by means of Adjusting rod and eccentric I
bushing with the stop bolt fully in. After the mismatch and gap are

adjusted, install lock nut on bolt and apply alignment mark.

Gap between stop bolt and stop 0.02 to 0.06 in.(0.05 to 1.5 mmJ. (E)

(6) After adjustment of outboard flap guide link is accomplished, tighten
outer flap attaching bolt. Install cotter pin.

5-2-94 5-59
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9.3A SIMPLIFIED FLAP RIGGING PROCEDURES

NOTE

If the rigging fixture are not available, these procedures
are acceptable when the flap assembly is original and has

never been replaced. But, all other adjustment and rigging
requirements specified in Para.9.3 have been complied with.

(1) Retract the flaps.

(2) Ensure that the holes on the underside of the flap are inline with

the punch mark on the guide rail at both ends. Lay a straight edge
across the holes to see if they line up.

(3) Ensure that holes drilled on the top of flap on each side of the

engine line up with the trailing edge of the wing.

(4) Mount a protractor on each flap.

(5) Advancethe flap to the first position of 5 (or 20) degrees with air

load (pull up) applied.

(6) Check the deflection.

(7) Continue to check at other positions.

CAUT ON

ONLY CHECK THE DEFLECTION GOING DOWN. DO NOT CHECK

DEFLECTION GOING UP.

(8) Ensure that all measurements meet requirements in Para. 9.3 of this

maintenance manual.

(9) Readjust flap as required.

(10) Remove the protractor.

9.4 ADJUSTMENT OF FLAP ACTUATING SWITCH

9.4.1 PREPARATION

Prior to adjustment, check flap for the following.

~1) L.H. and R.H. flaps for smooth movement by hand from retracted

position to 40" down position.

(2) Rollers at inner end, outer end and middle of flap for contact with

guide rail during the movement of flap from extended position to

down position. (See Para.9.3.3 of this manual)

5-60 5-2-94
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(3) Extra deflection of flap from 40" to 42" without interference I
with other mechanism.

(4) Gap of over 0.2 in.(5.1 nm) between retainer and plate connecting
inboard and outboard actuators with flap. (See Fig.5-98)

(5) Attach protractor to flap at W.STA 1630 and W.STA 4450.

Retainer -’’7;i´•

0. 2 in.

(5. 1 mm)

Plate

Plate
0. 2 in.(5.1 mm)

Gap between retainer and inboard Gap between retainer and

flap connecting plate outboard flap connecting plate

Fig. 5-98

(6) Adjustment is made on R.H. flap in accordance with following
procedures:
It is recommended that flaps be operated by hand.

If this is not possible, connect R.H. torque shaft to flap motor and

reduction gear. Leave L.H. shaft free. Operate flap intermittently
to prevent inertial operation.
When adjustment of R.H. flap is completed, disconnect R.H. torque
shaft from inboard actuator gear box. Connect L.H. torque shaft to

flap.
Adjust L.H. flap.

(7) When adjustment of L.H. and R.H. flaps is completed, connect both

torque shafts, and ensure normal operation.

9.4.2 ADJUSTMENT OF S419, S420, S421, S422, S431, S433 and S434

(See Fig.5-99)
The above limit switches are installed in flap stop assembly and are

operated as follows.

9.4.2.1 OPERATION OF SWITCH

S419 20" down limit switch

This limit switch stops flap at 20" 1" of flap angle, when flap
moves from retracted (UP) or 5" down position to 20" down position.

5-2-94 5-60-1/5-60-~ 1
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’s4i6 ~2" iiiiiit si~itZlh
;jr’his: iik~ki?it switch stops flap at 22" ii i0 6f flap gngle, wi~eh Yiii~ves frorii

position to 20" cioci~n40 ion.

S4ii j" down li~it swithh

This liniit sivitch stops haP at 5"f 1" df flap angle, when flap moves from

UP position to ~a down i3ositi’on.

S4i2 6´° down limit switch

~jrhis limit switch hBij at 6" fl. 50 of flap angle, when flap moves

froin 40" or 200 down positiijns to 5" down position.

S43i puls~ operating limit Bwitch

This Ilniit switch makes pulse operatibn such as 1.5 seconds stop per
one turn of pulse. ~perating cam´•wh8n flap moves from 00 DOWN to 200 DOWN

bt from 200 DOWN to"20 OWN.

8433 06 down limit switch

~is limitswitch stopsflap automatically for 1.5 secbnds-at 00 of

deflectionwhen flapmoves from 20’ DOWN.

5434 20 down. limit ’stjitCh

This limit swit~h i~eleases pulse operatiori autbmati~ally at i0 +10/-00
of ’deflection when flap moves from 400 DOWN (or 200 DOWN) to UP.

01 P/. B

15

o \1 3

7 -8 10 9

i. aoodokn limitswitdh :Id. 50 down limii switch

.3. 200 dswn limit switch 11. 1VIechanical stop nut (DOWN side)
3. 220 downlimit..switch _1 12. Lock washer

4. Uplimit :switch 13. Doiible Idck-nut

5,: Ddubte lock nut 141:- Ftap transmitte’r

6. Lock washer 15. .Pulse operating liniit switch

7. P?lechanical stop nut CUP-side) ~-16; Pulse operating cam

8. Moving arm 17. .20 down limit switch

9. 60 down limit switch .18. 00 downlimit switch

Fig. 5-99: Flap stopassembly

A6 5-61
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9.4.2.2 FOR AD~USTMENT

(1) Conhe‘ct the ~ot8ting shaft between flap motor main reduction ge~irloox and stop

assembly so that the shaft may slide axially and smoothly.

(2) Discoilnect r6tatii~g shaft bf I;. H; flap f~om fiaip inotor main reduction gear

and inboard actuator. Disconnect rotatilig shaft of R. H. flap from stop

assembly and inboard actuator.

(3) Rotate shaft of flap stop assembly by motojr. Stop shaft at the position where

20" down limit switch (S´•4´•19) actuates.

(4) Set L; Il. and R. H. flaps at 20"f 1" of deflection by protractor.

(5) Connect L. H. flap with L. Il. rotating shaft.

(6) Place flap in extended position.

NOTE

Do not place flap in UP position, while UP ´•limit

switch has not been adjusted.

(7) Return flap from extended position to 20" down position.
Check flaps for deflection of 20of lo and difference in deflection of less than

f 0. 5" between L. H. and R. H. flaps.
If deflection is not within~specified range, adjust flap by relocating 20´° down

limit switch (S419) or by changing engagement of rotating shaft; serration.

(8) Gently extend flap by motor from 20" down position to 400 down position.
Stop at 400 of deflection. Tentatively locate 400 down limit switch.

(9) Gently retract flap from 4’0" down position to UP. Stop at the position where

flap is aligned with wing at the alignment marks. Tentatively locate UP limit

switch.

(10) Gently retract flap from 40" down position to 200 down position.
Stop at 22"fl" of deflection. Locate 220 down limit switch (S420).

(11) Gently, retract flap from 20" down position to UP. Stop at G"f 1. 5" of

deflection. Locate 60 down limit switch (S422).

(12) Gently, extend flap from UP to 50down position. Adjust the pulse operriting limit

switch and pulse operating cam so that the switch may be turned ON in the point
"s" of cam.atl0 (+30’, -0) of deflection.

o
Then adjust 2 down limit switch so

that the.switch may be turned ON at the position where the torque tube Is

returned back 0.5 turn to the UP directidn.

(13) Gently extend nap from UP to 5’ down position. Stop at~5’fl0 of deflection.

Locate 50down limit switch (S421).

(14) After ~uliustment of all limit switches is completed, actuate flap by motor.

Check for proper deflection at UP, 50 20oand 40" down positions.
If de:flection is within specified range, fix limit switches securely.

eS) Adjust mechanical stop at UP and 40’ down positions.
(See Para. 9. 4. 3 and 9. 4. 4 of this manual.
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jIt b~ nbtei~ that S~19 "S420, which S4i9 d;enotes

di?fl8dtiori’oi~ flap tiith ttj4i9 ~ctuated, and S4i0 d~i?otes

deflec~olh df ~gp with S42b 8ctuat$d.
It must be a1s6 noted that S421"S422, which S421

cieiiotes defl~ction df flap with S421 actuated; and

S422 denotes deflection of flap with 5422 actuated.

ADJUSTMEN?’ Oi~ UP LilLiIT SMiI;rdH AhTD UP POSITTON M~3 CI-IANICI\L S’1’OP

This limit switch autdmatically stops flap when flap mo\ies to retracted position

(OOf 1" of deflectioh);

(1) Place flap in retracted positiod, where flap comes in contact with wing

Structures, Return torque Shaft one and a half turns. Apply alignment: mark

to clarify’the flap position againSt wing trailing edge.

(2) Return torque shaft~an additional one turn by hand. TentBtively loc:lte UP limit

switch.

(3) After adjustment of UP limit switch is completed, normally operate flap by
motor, and allow flap to stop au’tomatically at UP position.

(4) At this position, set UP position mechanicai.stop nut to touch the moving arm.

Return stop nut one turn’. Stop nut must be away from moving arm by 0. 04

0. 005 in. (If 0; 13 mm). Tighten stop nut which is double nut to 250--350 in-lbs

(288^1403 kg-cm) torque using lock washer. Make sure that the lock washer

tabs securely catch the stop nut.

9. 4. 4 ADJUSTMENT OF 400 DOWN LIMIT SWITCH A ND ’DOWN;POSITION
MECHANICAL STOP

This limit ´•switch automatically stops flap when flap moves to ~0’0 down position.
(40"~ I" df deflection).

(1) Extend flap by~hand to the pbsition: where flapcomes in contact with wing
structure.. Return torque shaft one and ahalf turns. Record the deflection.

(2) Return torque shaft ~an adhitional one turn. Locate 40" down limit switch.

(3) After adjustment of down limit switch is completed, normally operate flap by
motor, and´•’´•allow flap to stop -automaticaily at 40" own:position,

(4) At this position,.set 400 down side, mechanical, stop ~lnut to’ touc~i´• the moving arm.

Return stop nut, one:~turril Stop nut must be away from moving arm bylQ. 04 f

Or,005in..(l~I 0;1´•3 mm). Tig;h~ten’ stop’nut which i.s double nut to 25 0~35 0 in-lbs

(288 --403~kg-cmf td~que using iock.~washer. Make .sure that the lock washer

tabs securely catch the stop’nut.
(5) Normally ope rate flap~ by motor. Allow ´•flap ~to stop automatically at 40" down

pdsition. Check f~jr.:clearance’ from´•´•the structure. (See Fig. 5-100) Gap between

jack: support and jack nut s~iould, be over 0. 2 in. (’5 min). Gap between nut support

End roller:under guide rail should be over 0. i ih.,(5 mm).
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Center actuator
0. 2 in.Min:

box
(5 mm)

Jack screw
0, 2 in,Min.

’(5 mm)
Jack nut

?Fi&. 5-100 Gap in 40e down position

9.5 OPERATIONAL CHECK OF FLAP SYSTEM

After rigging of system and operation of flap system is completed, perform

operational check in accordance ~ith the follo~ing procedures.

(1) Turn circuit breakers FLAP CONT and FLAP MOTOR on.

(2) Place flali control s~itch in UP, 5´° 20~ and 40~ positions in sequence.

Measure deflections as follon´•s:

Difference in

Control SW Flap movement I Deflection I deflections of

LH and liH flaps

UP 50 Stop at 5´° position 1 50 t 1~ f 30’

1~ 200 Stop at 20~ positidn 1 20´°+1’ f 30’

20´° 40" Stop position 30’

40. 1) 200 Stop at ’~d position 2~" 1" f 30’

20. P Stop at s. position 6.f1.5~’ I f30’

50 UP Stop at UP~position O~ -fi 10 1 f 30’

Move to 40" position without 400 4 1" 30’
UP 400 stopping

40’
positian\rithout o" f 1" I f 30’

(3) Count travel time for ´•movement of flap with 28rv29V of bus voltage,

(*1) (142)
UP a. 400 DOWN 23.5 +4/-0 25.0 +4/-0 (including pulse operation on the way)

~o’ mm w 29.5 t~/-q SL.O ~/-O (I.c~ddg ~ulse ope~atloo on the re~) a
~1 Aircraft S/N 652SA

*2 Aircraft S/N 661SA, 697SA ´•and :subsequent

5-~4´•.
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Operil’ta flap t:untroi sivitdh. C:hdcl< cohi~oi sul´•fnce ilnil ilidic$toj´• light for

i=ont.rol Su rfxce I’nclic;~toi´• lightF1;1~ aontEbl S~iJ

vP Stop at r,etrricted p.ositibn CJ ri~eii

St;op at ~elloiv

Stuj~ at 20"

40ii .StdIj at i10" Yellon’
‘I

(5) Check flny syst~in fordeformation; interference, strahge noise and smooth

movement over the entire range cif travel,

(6) Check torque: shafts and nctuntol´• guide rail for d:lmage.
dheck lock nut, ~otter pin and I´•ctninei´• ring for I,i’oper installation,

(7) Check alignment marks for proper indication at mid point and at inner and

outer ´•ends of flap:

(8) Check flap jack ~crew and jack nut foi. lubrication,

9.Ii MEASUREMENT OF FLAP MOTOR CURRENT

Me~surement’of flk~ itiotor current should be made as necessary when

abnormal load is at:ted on flap control sjistem or major components of

this system are replaced,
9.6.1 PROCEDURE´•

(1 Ite move a(:(: (:ss p;lnc:l´•s on w in Liiitl c~enfe r wing t rail ing edge.

(2) Discorlnect. ric wire 101 1)1 2) c:onnected to terminal of flap motoi´• relay
10Cated nt L,. II, Side, centi!r wing
Cc,nnc´•ct the ai,ovo wire to positive sitle terminalof Shunt,

(3) Cdnnect.an electric wire~(MIL-W-5086 TYPE II AN-12) prepared for

measurenient to negative sicit: ter´•minal of shunt and flap motor relay.

FLAP MOTOR WIRE
SHUNT

20A MIL-W-5086
C101D12 _I ´•nn 1 TYPE II AN-12-

Al! A2
FLAP

MOTOR

~Ellap’Up Relay

Amme’r,er :(1 00´• Anp)
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TEMPORARY REVISION N0.5-3
This Temporary Revision No. 5-3 is applicable to the following Maintenance

Manuals

MODEL NO. REPORT NO. FAG E

MU-2B-351-36A MR-0218 5-66

MU-2B-60 MR-0336 5-66

Insert facing the page indicated above for the applicable Maintenance

Manual.

Retain this Temporary Revision until such time as a permanent revision on

this subject is issued.

REASON To add wear limits for flap actuator jack screws.

ADD Paragraph 10.1. (1A) and table as follows after paragraph 10.1.

(1A) Flap actuatorjack screws

Maximum Wear
Name of- parts inspected Inspection method

limit

Flap main gctuator jack screw Measure width of top of thread 0.06 in. (1.5 mm)

Flap inboard actuator jack screw Measure width of top of thread 0.032 in (0.8 mm)

Flap outboard actuator jack screw Measure width of top of thread 0.032 in (0.8mm)

TEMPORARY REVISION NO. 5-3

Page 1/1

Oct. 15/2002



d Ifll ii le~ a I
m~ ii~ ten B h

´•po~er Buvi~h to ’’O~F;’i ijelor8 connecting
wire. Cbnaect a wire to shunt and^ammetei´• so

as not to interfere with flap mechanism.

(4) Corin´•ct ~4re ffom shunt to ammiit~f teri;nitiai.

(5) Actuate flaps and measure current of flap motor carefully.

(6) Make sure that operating currents ai´•e as follows, except for a moment

.of starting.

Full dycle of flap uli operation 12 A or less

Full cycle of flap down´•operatfon 14 A. or less

(7) After measurement´•is completed, i´•emove ammeter, shunt and electri~

wire and restore the system.

to. WEAR LIMIT AND FREE PLAY ALLOWANCE

10.1 WEAR LIMIT

(1) Flap actuator jacknut

Name of parts inspected Inspedtion method Abrasion limit

Flap main acb~ator jack nut Measure width of top of thread 0. 04 i;l. 1(1 mm)

F’lap inboard actuator jack nut r, r, O. 032.in. (0. 8mm)

Flap outboard actuator jack nut ~1 t( 0. 032 in. (O, 8mm)

NOTE: Please see the

TEMPORARY

REVISION

I that revises this page.
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(2) Attaching points andoperating mechanisms of elevator trim tab, rudder trim tab and trim aileron.

Total
Element Measuring Method Remarks

Value

Hinge Hinge hole dia. IDisconneciactuating rod and

Pin dia. ’I control surface, push and pull

0.016 in. (0.4 mm) control surface, and measure

movement.

Connectihg Bracket hole dia. Disconnect actuating rod and

point and Bolt dia. control surface and measure

control 0.016 in. (0.4 mm) inner dia. of hole and outer

surface dia. of bolt

Clevis Hole Bracket hole dia. Measure outer dia. of bolt and

Bolt dia. I inner dia. of hole in actuating
0.016 in. (0.4 mm) rod clevis.

Actuator Free play in Push and pull actuating shaft

longitudinal in /longitudinal direction and

direction measure movement.

0.016 in. (0.4 mm)

(3) Flap guide rail

Name of Parts Inspected Inspection method Abrasion Limit

Flap main guide rail Measure the depth of wear resulted 0.04 in. (1 mm), (Max)
from roller contact on lower track Otherwire 0.36 in, (9 mm)

Min. (Residual thickness)

10.2 CONTROL SURFACE FREE PLAY

(1) Flap, spoiler, elevator, rudder

Control Surface Measuring Conditions Total Travel Value

Flap Deflection of trailing edge at retracted 0.2 in. (5 mm)

position, W.STA 2370.

Deflection of trailing edge at 40’ down 0.28 in. (7 mm)

position, W.STA 2370

Spoiler Free play of trailing edge. 0.06 in. (1.5 mm)

Elevator Up and down deflection, inboard section 0.08 in. (2 mm)
of trailing edge.

Rudder Left and right deflection, lower trailing 0.12 in. (3 mm)

edge.
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(2) Elevator trim, rudder trim, trim aiieron

Check free play of trailing edge as free play of the whole system.

Control Surface Total Travel Value Measuring Method

Elevator trim tab Trailing edge free play 6 Deflection angle O’ a

inboard edge 0.16 in. (4 mm)
outboard edge 0.04 in. (1 mm)

´•t
Rudder trim tab Trailing edge free play Deflection angle O"

lower edge 0.12 in. (3 mm)

upper edge 0.1 in. (2.5 mm) Same figure as above.

Trim aileron Trailing edge free play 0.12in. Deflection angle O"

(inboard) (3 mm)
Trim aileron Trailing edge free play 0.08 in. Same figure as above.

(outboard) (2 mm)

11. CHECK OF ELECTRICAL COMPONENT

11.1 FLAP UP AND DOWN RELAY

This check will intend to preclude a significant closed failure (fail to open) condition of the relays.

The following equipment is required to conduct this check.

Insulation resistance tester (500 volts r.m.s.)

DC power supply (O to 50 volts, 1 ampere or above)

Adequate Continuity checker

(1) Preparation

(a) Remove all electrical power from the aircraft.

(b) Disconnect all wires from the terminals of each relay and tag for identification.

(2) Insulation resistance check

(a) Measure insulation resistance between power terminals (Al and A2), and power terminal (Al or

A2) to case (grounded).

(b) Insulation resistance values shall be greater than 50 megohms.

(c) Any relay which does not meet above requirement shall be replaced with a new relay.

5-68 12-27-99
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(3) Contact operation check

(a) Connect a continuity checker between the power terminals (Al and A2).

(b) Connect a power supply to the coil terminals Xl~pos.) and X2(neg.) and set voltage at 28 volts.

(c) Check for proper continuity I discontinuity in the energized and de-energized positions.

(d) Replace the relay with a new relay if this check indicates a failure.

(4) Restoration

(a) Remove the above test-equipment and reconnect the wires.

(b) Restore electrical power to the aircraft.

12-27-99 5-69 1
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CHAPTER VI

POWER PLANT
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1. GENERAL DESCRIPTION

The power plant of the aircraft consists of engines, propellers, engine
control system, propeller synchrophaser system and cooling system.

Engine mounts are of soft.type. Openings are provided on left and right
sides and top of engine nacelles for ease of maintenance and check:

The aircraft is equipped with two each GARRETT (*1) TPE 331-6-251#, ("2)

TPE 331-5-252M single shaft, turbo-prop engines.

The engine consists of three main sections and five main systems: a two

stage centrifugal flow compressor section, a three stage axial flow

turbine section, a reduction gear section, a propeller governing, system,
a fuel system, a lubrication system, a torque sensing system and an

electrical system.

Occasionally it becomes necessary to pull (turn) the engine through by
hand. Turn in the direction of normal rotation only, due to possible
damage to engine component parts.

2. CONSTRUCTION AND OPERATION OF ENGINE

2.1 FUEL CONTROL SYSTEM

2.2 LUBRICATING SYSTEM

2.3 PROPELLER CONTROL SYSTEM

2.4 ELECTRIC SYSTEM

2.5 TORQUE SENSING SYSTEM

2.6 ENGINE ANTI-ICING SYSTEM

2.7 TORQUE AND INTERSTAGE TURBINE TEMPERATURE CO~ROL SYSTEM

For Para.2.1 thru Para.2.6, see GARRETT Engine Maintenance Manual.

For Para.2.7, see GARRETT Engine Maintenance Manual and Para.l4.

2.8 FUEL PURGE SYSTEM

(1) General Description
This system is to burn fuel remaining in manifold and flow divider,
etc., by force prior to complete shutdown of engine in order to

prohibit discharging fuel from engine manifold and flow divider into

the atmosphere during engine shutdown. This system consists of

engine plenum air (P3) tubing, filter, accumulator, solenoid valve,
elbow and check valve, see Fig.G-l.

(2) Operation
This system is to accumulate engine plenum air (P3) in accumulator

during engine operation. When RUN-CRAM(-STOP switch is turned to

STOP position, solenoid valve is opened, engine plenum air (P3) is

fed to flow divider, and remaining fuel is blown out of fuel nozzle

and burned.
*1 Aircraft S/N 652SA

*2 Aircraft S/N 661SA, 697SA and subsequent
3-31-90 6-1
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5/

5 aZ

6 I
j

3 8

2

i. plenum chsmber P3 port 2. En~ine P3 line (engine side)

3´•i Air filter 4. Check valve

5. Accurauliitor 6. Solenoid valve

7. Elbow 8. Checkvalve

9. Flowdivider

Fig. 6-1 Fuel purge system
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DC 28V

Fuel

FUEL
’SS1 DC 28VSHUTOFF I

VALVE

RUN-CRANK-

STOP SWITCH

FLOV3

DIVIDER CHECK SOLENOID

VALVE VALVE

Ic

ENGINE ACCUMU-

PLENUM LATOR

FILTERIVALVECHECK
P3 AIR

Fire wall

REMOVAL, INSTALLATION AND OPERATIONAL CEIECK OF ENGINE ACCESSORIES

For this paragraph, see ´•AiResearch Engine Maintenance Manual.

NOTE

i ~To close the nacelle up~per door aftermaintenance

and inspection of engine, the stay must be fixed

surely with lockpin to the nacelle upper dooror

removed.and stored.

ii When work is done near plenum chamber in engine nacelle,
air intake leading to front of oil cooler from nacelle

should be covered with a tape to keep foreign objects out.
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The speed switch is installed on the airframe side, but it is handled as one

3.1 REMOVAL AND INSTALLATION OF SPEED SWITCH (See Fig. 6-2)

of engine accessories and must be replaced together with engine in engine
replacement.
The speed switch is removed as follows

(1) Remove center wing leading edge access door.

(2) Remove plugs. (P455 for L. H and P456 for R. H)

(3) Remove.washers and nuts. (4 ea. for L. H and R. H)

(4) Remove.speed switch. (1 ea. for L´•. H and R. ii)

(5) I~stall in reverse sequ~nce of removal.

3.i REMOVAL AND INSTALLATION OF TORQUE TRANSDUCER (See Fig. 6-3)

The torque transducer is installed on the airframe side, but it is handled as

one of engine accessories and must be replaced together with engine in engine
replacement

The torque transducer is removed as follows

(1) Remove wing uppei´•’fire extinguisher access door.

(2) Remove plugs. (P424, P425).

(3) Remove ~bings. for L.X and R.H) a
(4) Remove washers and nuts. (2 ea. for L. H and R. H)

(5) Remove´• torque transducer.( 1 ea. for L. H and R,H)

(6) Install in reverse sequence of removal.

ORIGINAL

As Received By
AT P

Fig. 6-2 Installation of speed switch

6-4
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Fig. 6-3 Installation of torque trans-

ducer

a
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.4. LUBRTCATING OIL COOLING SYSTEM

4. 1 GENERA L DESCRTPTION

The lubricating oil cooling system consists of fuel-oil heat exchanger, air-oil

heat exchanger and bypass valve. The fuel-oil heat exchanger located on the

side wall of the output housing transfers heat from lubricating oil to fuel.

Air-oil~ heat exchanger located beneath the exhaust pipe in the rear of nacelle

introduces air from L.H. and R. ii. air intakes and transfers heat from

lubricating oil to air.

.The bypass valve adjusts oil temperature and regulates pressure.

When ~oil temperaturerises, the valve closes; When oil temperature falls, the

valve opens to keep the oil temperature more than 131oF. When the pressure

between oil pLunp and air-oil heat exchanger rises due to blocking of the

exchanger, the valve opens and returns oil to oil tank. (See Fig. 6-4)

4.´•2 BYPASS VALVE (See Fig. 6-5)

Temperature and pressure settings of bypass valve are as follows:

Temperature settings ’150DF............ .Yalve is open.

1650F.............VaIve is fully closed.

Pressure settings
10 psi Valve is closed.

(Oil temperature 900C)

40psi .....~......Valve is open.

4.3 COOLING IN NACELLE

Air introduced from air intake prevents temperatures in the following locations

from rising.

(1) Zone I

(2) ZoneII

(3) A.rea between nacelle side door outer skin and firewall

(4) Area between upper firewall and wing lower slirface

(5) Fire extinguishing container compartment

(6) Starter generator

6-6
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~L/
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:r

1
I-

98i, 16

7. Cooling air"c"
i. Oil tank port outlet

2. Gear box port 8. Air-oil heat

3. Bypass:valve exchanger

1 4. Hose ass’y 9. Drain port
5. Hose ass’y .10. Cooling air inlet

6.´• Tube ass’y;
fire wall

Fig.6-4 Lubrication oil cooling system

Air-oil he’at
Oil pump Oil pump exchanger

I~ngine

Oil tank

FuelLoil heat Air-oil B;rpass valve
exchanger t~

separator
Fuel

:Fig;:65. Bypass valve
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5. ASSEMBLY OF ENGINE

5.1 ASSEMULY
NOTE

For installation torque of bolts, niits, ti~bing ai~d

fi~tings, etc., in case of direct in~tallation of dii’

fram~ pafts onto engine and engine accessorieS,

see Engine Maintenance Manual unless otherwise

specified.

(1) Preparation

(a) Make -sure that engine is in the following conditiorl and adjust per Engine
Maintenance Manual if necessary.

.Power control system

Fuel Control Unit PROP PITCH CO NT.

F/I Rig pin can be inserted.

Max. Stop 1000 10

Min. Stop Rig pin can be inserted.

.Condition control-system

Fuel Control Unit PROP-GOVERNOR

Max. Stop (420 f 10) Max. Stop

300 f 30 Min. Stop, micro adjusting screw and

arm G hit at the same time.

(b) Specific gravity adjustment

Perform specific gravity adjustment of fuel control unit depending

upon type of fuel used, in accordance with,Engine Zlaintenance Manual.

(c) Make sure that lever of fuel shutoff valve is in the position as shown

in Fig 6-22. If not, remove the -lever and reinstall so that the mark

on the shaft is as shown in the figure.

(d) Remove fuel line between fuel control unit and fuel shutoff valve and

install fuel flow transmitter. (See Fig. 6-7)

(2) .~nstall´•B-pressure switch, NTS check switch, and fuel pressure switch

with -adapter.

(3) Install tachometer generator. (See Fig 6-6) Tighten bolt(NAS1OZ1C4) to 65

70 in-lbs torque. Apply a light coating of grease(MIL-~-21164) on fit of

generator shaft.

(4) Install bracket for starter generator on engine mounting pads.
Tighten nuts to 120Ni30 in-lbs. (See Chnpter~XLIIPara. 2. 2. 2)

6-8
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~ebt ina~iiess adsi~inbly t~ of ea~h comp~nent.

~iistall einergeiidy s;tdp mBcha~iisin; ~or instal’iadon ahd iinic

se~ Para; 5:4.

(7) ie´•v~rs iro c’dntrol governor and u~derspeed governor

of thefu~i control Install engine shdck mount and engine mount

assembl~, see eara. ~.3.

(8) Install bracketitd engine mount assem~il3i Install unfeathering pump.

ApIj~ly safety wire oh fburattaching bolts, see Fig. 6-7.

Fig. ~-6 Installation of Fig. 6-7 Installation of un-

feathering pump and
tachometer generator fuel flow transmitter

(9) Install tubes between unfeathering pump and engine, and unfeathering pump and

oil tank.

(10) Install engine bleed air duct, see Fig. 6-8.

(a) Tighten adapter of bleed air duct on engine plenum chamber, and gasket with

bolts. Installation torque is 40N50 in-lbs.j46-- 58 kg-cm).

(b) Install gasket on flange in front~of air bleed duct between N. STA 1300

to 1635 and connect duct with coupling
Installation torque for coupling is65 to 75 in-lbs. (75 to 85 kg-cm).

(11) Connect a test wire to magnetic drainplug at the bottom of engine output:

housing, see Fig. 6-9.

(a) Remove magnetic drain plug and install’ wire.

(b) Reinstall the plug and apply safety wire. Tighten the -plug and nut.to 90~

95 in-lbs. (104 h´• 109 kg-cni). Check magnetic plug for installation resistance.

(12) Installengine front cowling,’ see Fig. 6-10.

(a) Install an electric terminal block with two screws on cowling

(b) Install front cowling on engine. Tighten attaching bolts to 15N 20 in-lbs.

beforeinstallation of cowling, see Fig. 6-11.

(17^123 Irg-cm).

6-9(10)
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ORIGINAL

As Received By
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Fig. 6-8 Installation of engine
bleed air duct

i

Fig. 6-9 Installation of wire for Fig. 6-10 Installation of engine

magnetic drain plug cowling

(13) Install oil pressure transmitter.

(a) Install attaching bracket for oil pressure transmitter to cowling and install

oil pressure transmitter to bracket.

(b) Install tube between oil pressure output and oil pressure transmitter.

(14) Install engine oil bypass valve, see Fig. 6-12.

~(a) Place union, elbow and tee into bypass valve and install the valve with clamp

and bracket on output gear housing.

Apply a light coating of grease (VV-F-236) on O-rings used in union, elbow

and tee.

6-11
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Fig.G-ll Installation of terminal Fig.6-12 Installation of engine
block oil bypass valve

(15) Install cowling anti-ice line. (See Fig.6-13)
(a) Tighten coupling nuts. And paint slipmarks on nut and sleeve

plumbing.
(b) Apply safety wire to coupling nuts.

(16) Install bracket for brush block of propeller anti-icing.
(See Fig.6-14)

(17) Install drain and vent lines. (See Figs.6-15 and 6-16)
(a) Install drain line for start pressure regulator.
(b) Install drain line for unfeathering pump.
(C) Install drain lines for fuel control unit.

(d) Install vent line for oil tank.

(e) Install front and rear drain lines on turbine plenum and fasten
with clamps.

(f) Install drain line for input gear housing.

(18) Connect tubing and hose to torque sensor adapter.

j ORIGINAL

As Received By
I AT P

Fig.6-14
prop. anti-icing brush block

Installation of bracket for

6-12 3-31-90
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Cowling anti-ice line

Cowling anti-ice line

Slilrmark

Cowling anti-ice line
Safety wire

Safety wire

Safety wire
Detail a

Slipanark 1~Y d~a Slipsnark

Existing Hole

Detai1A

Fig.6-13 Installation of cowling anti-ice line

3-31-90 6-12-1/6-12-2



ORIGINAL
;9

As Received By
i:%gt’.~L.b, nria C e

AT P i.

:Ei~l

Fig. 6-15 installation of forward Fig. 6-16 Installation of gft

drain vent line -drain line

(19) Tnst:\ll engine: fire estin~uisher line (if Insfalled). (See ~Figs. 6-17, 6-18)

(a) Inst~nll cl;iml,s and brackets on circumference of "ZONE I’’tog~ether \vitli

engine outl,ul t~tiusing.

(b! Instnll Cl;lnlJ)S nllC1 brackets dn circumference of "%ONE II" \vjth

tulhine ]~lenurn att:lching~ bolts. Tighten bolt to 50--55 in-lbs(58-63 kg-cm).

(c) Instal:l.e!~gine Fi~e e?rtinguisher line and fixwith clamps.

(20) iiistnll fi~e de’tc~ctc,P.

(a) Fix sensing element attaching clips at brackets.around engine. ’Whenthe
bracket is tight8ned together with turbine plenum, tighten bolt to 50´•vfjg

.in-lbs.(58--63 kg-cm).
N baE

Sensing element should be installed with grommet.

(b) Connect sensing element and flexible cable at three connector plugs.

i;.5i

~I

Fig. 6-17 Inst3ll~llon of fire Fig. 6-18 Inst:illation of ~fi l´•e

c,xtinguisher line~:in’ZONEI
_

extinguisher line ill %0NE 11

(21) Inslali´•fuel piirgc: Yystem.

(22) fuel I,ros~ul:e transmitter, (See Fig. ’10-24)

(a) Install !-lrackt´•t fi,r´• fuel pressure transmiitc~.

6-13
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(b) Install fuel pressure transmitter on the bracket.

(c) Install filter on the fuel pressure line of fuel pressure
transmitter.

(d) Install hose bet~nJeen filter ai~d fuel pressure transmitter and

fix it on horse collar with clamp.

5,2 INSTALLATION OF PIPE

(1) Install duct on engine exhaus´•t section with bolts, nuts, and washers.

Apply safety wire.

30N40 in-lbs

Triangle truss X (35--46 kg-cm)

Eorse collar Side truss

1L,

iB
20N25 in-lbs

(23h29 kg´•-cm!
i

C
Zo (490- 518 kg-cm) 11 50/v70 in-lbs

425u45~ in-lbs \j~j\ 1 ~3 (56181 kg-cm

425´•´•´•450 in-lbs

(490--518 kg-cm) ldON140 in-ibs
(115-vlsl kg-cm)

450^/500 in-lbs

(518-576 kg-cm)

Fig. 6-19 Engine mount installation

5.3 ASSEMBLY OF ENGINE MOUNT (See Fig 6-19).

(1) Install shock isolator retaining fittings (3 ea) on shock isolator

mount, Tighten bolts to 425 to 450 in-lbs (490 to 518 kg-cm) torque.

Apply safety wire, MS20995C-32.

(2) Insert shock isolators into left and right side trusses and triangle

truss. Tighten boltsto 100 to 140 in-1bs (115 to 161 kg-cm) torque

and install cotter pins.

(3) Tighten attaching nuts of shock isolator to 450 to 500 in-lbs(518 to

576 kb-cm) torque, Apply marks and install cotter pins.

(4) After installation of shock isolator, install side truss and triangle

truss on the horse collar. Tighten bolts to 50 to 70 in-lbs (58 to 81

kg-cm) torque (side truss) and 20 to 25 in-lbs (23 to 29 kg-cm) torque

(triangle truss). Install cotter pins.

(5) Connect engine mount and triangle truss with bolts. -Tighten bolts

to 30to 40 in-lbs 35 to 46 kg-cm) torque. Install cotter pin.

6-14
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5.3:i b~ REA~ 6-2~)

(i) the i~diatoi´• Pdto ttie ili;st8il the cover; with irjoltiij
wtisi~elis nuts aii~ ap~ly

(i) ’righteii the v~ith bolts, w8dher’~ and nuts and ~pljl5r cotter pins;

NQT~

instaliing the r’eak´• engine mdunt dn the air-

fram’e; place the over and

bracket with the faci~ig forward.

Isolator

Cover

*1 i

hing fitting

FWD

C7
-/i Cutout

e -(Ref

.1 i

Bracket

Section A-A.

Fig. 6-2q :Assemb~Sr of rearengine mount
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5.4 INSTALLATION OF ENGINE EMERGENCY STOP MECHANISM (See Fig. 6-21)

(1) Install support O of linkage together with forward attaching bolts of

compressor housing and connect bellcrank and rod 8.

Tighten the bolts to 50 to 60 in-lbs’(58 to 69 kg-cm) torque.
Connection of bellcrank and rod is made by pin (MS20392-2C15) and

cotter pin.

(2) Install support O with forward attaching bolts of compressor housing.

7

2

11
21

1. Pin 5. Pin 9. Rod 13. Feather valve

2. Rod 6. Bellcrank 10. Lever 14. Fuel shutoff valve

3. Bellcrank 7. Rod 11. Support 15. P3 Line

4. Pin 8. Rig pin 12. Support

Fig. 6-21 Installation of emergency engine stop mechanism

(3) Connect bellcrank O and rod O to support O of linkage.
Connection of bellcrank and rod is made by pin (MS20392-2C15) and

cotter pin.

(4) Insert a rig pin into bellcrank

(5) Install rod O on feather valve O, adjust the rod length and connect

to bellcrank 0. Connection of feather valve O and rod O is made by
pin (MS20392-2C15) and cotter pin. Make sure that connecting pin 6 of

bellcrank O and rod O is in the long hole edge near the shaft.

(6) Adjust lever of fuel shutoff valve to the position as shown in

Fig. 6-22.

(7) Adjust length of rod so that fuel shutoff valve is in "OPEN"

position.

5-2-94 6-17
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(8) Attach protractor to lever of fuel shutoff valve. (See Fig.6-23)

(9) Pull out rig pin.

Operational angle CLOSE

OPEN

,Mark on lever

on shaft

t level as installed

on the aircraft
UP

Fig. 6-22 Installation of lever Fig. 6-23 Measurement of shutoff

valve lever operational
angle

(10) Move lever of fuel shutoff valve by hand to "CLOSE" position and

measure the following items:

Operational angle of fuel shutoff valve 87" to 93"

Travel of feather valve 0.24 to 0.405 in.

(4.5 to 10.3 mm)

When the above specified Values are not met.

(a) Readjust length of rod O connecting to feather valve O.

(b) Move attaching place of pin connecting bellcrank O and rod

O to change lever ratio and readjust.

(11) Set the lever of fuel shutoff valve to "OPEN" position and

ascertain that the rod O does not pull bellcrank 0.

(12) After adjustment, move lever of fuel shutoff valve by hand to "CLOSE"

and "OPEN" positions and ascertain that the lever moves smoothly.

(13) Make sure´•that clearance between P3 Line O (P/N 31011415-1) and rod

O/pin O is more than 0.125 in. (3mm). If not satisfied, the P3 line

and its attaching clamp/bracket should be installed at the position as

shown and adjusted to make more than 0.125 in.(3 mm) clearance.

5.5 CONNECTION AND ADJUSTMENT OF ENGINE EMERGENCY STOP MECHANISM

(1) Assembly and adjustment of the linkage of emergency stop mechanism

should be completed per Para. 5.4 before installation of engine on

aircraft.

(2) Move lever of fuel shutoff valve by hand to "OPEN" position.

6-18 5-2-94
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(3) Place condition lever of center pedestal to "TAXI" position, connect

engine and aircraft structure with rod 0. (See Fig. 6-41)
(4) Move condition lever of center pedestal to the direction of "EMERG

STOP" so that a rig pin is inserted into "EMERG STOP" position of

cylinder ass’y.
(5) Place condition lever to "EMERG STOP" position and lock it. Fuel

shutoff valve should be in "CLOSE" position and engine feather valve

in "OPEN" position. Adjustment is made by changing the length of

rod 0.

(6) Unlock condition lever and move to "TAXI" position. Fuel shutoff

valve is in "OPEN" position and engine feather valve in "CLOSE"

position. Make sure that clearance between pin and cam of cylinder
ass’y is 0.04 to 0.08 in. (1 to 2 mm). Adjustment is made by moving
connecting position of rod. (See Fig. 6-44)

(7) Move condition lever between "EMERG STOP" and "TAXI" positions and

check for smooth operation without any interference, contact,
deformation and abnormal noise.

NOTE

When condition lever is moved to "EMERG STOP" from "TAXI",
adjust the lever so that there is no abnormal heaviness or

obstruction in movement.

6. INSTALLATION AND REMOVAL OF ENGINE

Installation of engine should be performed as follows.

NOTE

When work is done near plenum chamber in engine nacelle,
air intake leading to front of oil cooler from nacelle

should be coverd with a tape to keep foreign object out.

6.1 CONNECTION OF ENGINE MOUNT

(1) Hang up engine with a sling (GSE 016A-99024).
(2) Install bolts (016A-13264) by setting engine front mount to mount

fitting of with leading edge. (See Fig. 6-24)
Tighten nuts handtight and apply cotter pin on bolts.

NOTE

Attaching bolts of engine front and rear mount should be

inspected by magnetic particle inspection at every engine
removal if the previous inspection has not been conducted
within 1,500 hours in service.

(3) Install bolts by setting engine rear mount to attaching fitting on

airplane. (See Fig. 6-25)
Tighten nuts handtight and apply cotter pin on bolts.

NOTE

Apply a light coat of anti-seize compound (MIL-G-6711)
on attaching bolts of engine rear mount to prevent seizing.

5-2-94 6-19
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Fig. 6-24 Connection of engine Fig, 6-25 Connection of engine

front mount rear mount

6.2 CONNECTION OF ENGINE EMERGENCY STOP MECHANISM

See Para. 5.5 (l)--(’i). ORIGINAL
6.3 CONNECTION OF POWER CONTROL MECHANISM As Received By

See Para. 8, AT P

6,4 CONNECTION OF CONDITION CONTROL MECHANISM

See Para. 9.2

6.5 WIRING CONNECTION OF STARTER GENERATOR

6.6 WIRING CONhTECTION OF FTRE DETECTING SYSTEM (See,Figs. 6-26 and 6-27)

(1) Connect plug of flexible wire for fire detecting in "ZONE I" to connector in wing’

leading edge. Install safety wire on plug.

(2) Connection of flexible wire plug for fire detecting in "ZONE II", located at fire

wall of rear nacelle (N. STA1300), is performed after connection of engine air

bleed line.

6.7 WIRING CONNECTION OF ELECTRICAL SYSTEM (See Figs, 6-28 and 6-29)

Connect electric plug 5422 and 5428 (R. H. engine) and 5921 and 5427 (L. H. engine)

to connectors in wing leading edge. Install safety wire on each plug.

6.8 TUBING CONNECTION OF LUBRICATING SYSTEM

Install t~o hoses leading to oil cooler, in front of nacelle fire wall (N. STA790)

(See Fig 6-30),

6-20
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Figi 6-26 Connection of fire d~tecting Pig..6-27 Connection of fire detecting

wire (forward) w~re (rear)

:;´•´•~i

Fig..6-28 Connection of 5421 Fig. 6-29 Connection ofJ~42’i

(5422) plug (j4",8) plug

ORIGINAL

As Received By
AT P

FIR. 6-30´•-

ORIGWNAL As

RECEIVED BY 6~8$$ 6-21
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TEMPORARY RIVISION N0.6-1
This Temporary Revision No. 6-1 is applicable to the following Maintenance

Manuals

MODEL NO. REPORT NO. PAGE

MU-2B-35/-36A MR-0218 6-22

Insert facing the page´•indicated above for the applicable Maintenance

Manual.

Retain this Temporary Revision until such time as a permanent revision on

this subject is issued.

REASON To change the inspection of the engine bleed air tube.

ADD Paragraph 6.11A as follows after paragraph 6.11 and the note.

6.11A Inspection of the engine bleed air tube 022A-964220-7

(1) Remove nut and screw from clip securing the engine bleed air tube.

(2) Disconnect the.tube from the adapter assy and the tube assy.

(3) Perform a pressure check to the tube using typical shop method with shop air (if possible,

use the air pressurized of 100 psig (7.1 kglcm’
(4) If no leaks are found in the line, it may be reinstalled; If any leaks are detected, thetube

should be replaced with a new one.

TEMPORARY REVISION NO. 6-1

Page 1/1

Oct. 15/2002
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6.9 TUBING CONNECTION OF FIRE EXTINGIIISHING SYSTEM (:~f applicable)

Install a union connecting tubings from engine ahd rfire extinguisher container

located.between na’celle fire wall. (N. STA.’790):and N. STA-13bO. (See T-ig, 6r31)

6. to TUBING CONNECTION OF FUE~ SYSTEM

Connect the fuel hose coming from fuel inletunionof fuel control unit to a union

(or elbow) of fuel supplyline in wing leading edge. (See Fig. 6*32)

ORIGINAL

_.-:d As Received By
UI:l AT P

Fig. 6-31 Connection of fire- ´•Pig.’6-32 .C6nnedtiono~ fuel Slose

extinguisher line

6. 11 TUBING CONNECTION OF ENGINE´• BLEED AIR SY’STEM;AND’: VACUUM:

SYSTEM (See pig. 6-14)
install two couplings ´•foy connection of air:lleea:´•dudt in front:ofnacelle fire wall

N. STA 1300. Tighten: couplings tb:90 to 1-10: in-lbs:(105 -to. 125 kg-cm) torque
for 2450?-150and 55 to 75 in;lbs:(75 to8’5 kg-cm) torquefor 24502-125.
Connec’t vacuum system tubing to a union at nacelle fire wall. N. STA 1300.

NO TL

Gasket installed into coupling should
be replaced during reinstallation.

6. 12 TUBING ´•CONNECTION ’OF ENGINE

TORQUE SENSING SYSTEM´•:(See ´•Fig 6-33)~!

Connect oil hoses’(2 ea.)of engiae:tor;dlue
sensor to elbows in the wing:~eading edge.´•

6.13 REMOVAL OF ENGINE

Remove in reverse sequence of installation. :;-:Pig. 6-33 Installation of oil hose

NOTE: Please see the

TEMPORARY

REVISION

~that revises this page.
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7. EiIGrfrjC: Z)F COP;jTROL CABILE

--´•´•1-~

(1) rig i~in into grm df p~lejr
.Eissenibiy under enter pedestal an~

´•i-~---

fix puil.e3i and arin tb brailket,
(Sce E’iB’. 8735~

(2) Insert rig pin ~into pulieji of puiley
assembly located ’at the back of pressure

bulkhead. (F:ST~A8035) (See Fig. 6-36)

(3) Ihsert rig pin into bracket of pulley
assembly -located at upper part of rear

nacelie (wing rear spar)i ~and fix pull;ey.

(See Fig. 6-37)
Fig. 6-34 Corinectionof airbleed

line

ORIGINAL

As Received By
AT P

Fig. 6-36 Insert rig pin into pulley

ass’y at STA 8035

Fig. 6-35

(4) Adjust power control cable and condition

control cable by turnbuckles so that the

cable tensions become the specified values.

For specified value, see Fig. 6-38.

Turnbuckles are located at the back of

pressure: b~ilkhead (F..STA8035) and rear

access panel of center wing.

turnbuckles and pull out rig pins.

(6) ’Check control Cabie for- specified clea:rance

from neighboring ´•structi~r;e gnd ´•for speci-
fiedl alignment with pulley installition. Fig. 6-37 :Inse~t rig pin into pulley

´•ass~’y ~atj aft nacelle

6-23
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kg: Ib

26 ~60

24

s: 22. 50

20 r~O
9 ,e

6

E
,6´•

9,
18 ~40 cable 3/32"

iJ~ Is

14
30

-10 0 10 20 30 40

Air t~mperature "C

Fig. 6-38 Control cable tensions

Cable deflection to pulley Max 2"

Clearance between cable and other Cable near pulley must be more than 0. 24

part s I in. (6.1 mm) away from structures or

installed equipment.

Cable between pulley or fairledds should

not contact with structures or equipments

Clearance between cable and electrical

line must be more than 0.47 in(11.9 mm).

Clearance between turnbuckle or cable

fitting and structures or equipments
must be more than 0. 75 in.(19.1 mm).

8. CONNECTION AND ADJUSTMENT OF POWER CONTROL MECHANISM

(See Fig. 6-41)

8.1 CONNECTION

(1) Set power lever of center pedestal to "FLIGHT IDLE" position.

(2) Set lower lever of propeller pitch control to "FLICHT IDLE" position on the

rigging plate.
(3) Adjust rod O by turning turnbuckle to adjust rod length,~ and connect the

rod to upper lever of propeller pitch control. (See Fig. 6-40)
8.2 ADJUSTMENT

(1) Set power lever to "REV%RSE" position.

(2) Insert rig pin into IREVERSE" position of propeller pitch control. When the

rig pin can not be inserted, move adjusting serration retainer to change
lever ratio and readjust. To shorten one pitch of serration makes movement

of power lever larger approx. 0.16 in. (4.1 mm) on the dial of center pedestal.

(3) When power levers of L.H. and R.H. engines are~moved together, the difference

of each stroke should not-be more than 0.12’ in. (3 mm):on the dial of

center pedestal.
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i4) Whenpower lever of center pedestal is set to and "REVERSE"
Positions, adjust stops so that clearance of 0.08 to 0.16 in, (2 to 4.1 mm)
is ~etweeh leve~ and stbps, (See Fig. 6-39)
When cleai-ance df power lever is extremely different between-"TAKEO~F" Side

and "REV~ERSE" side, readjust by moving lever attaching serration of prop~ller
pitch control to divide the clearance eqLialljr.

Power lever Check item

"FLIGHT IDLE"´•j "TAKEOFF" 0.08 to 0.16in. (2 to 4.1 mm)
clearance betwee~ lever and stop..

"FLIGBT IDLE" -c"REVERSE" ~´•08 to 0.16 in. (2.to 4.1 mm)
clearance between lever andst’op.

F´•~:

B 0.08 to 0.16 in. (2 to 4.1 mm)
II

i 8 BLI~HT IDLE

ORIGINAL

As Received By
AT P

;ici´•

I /e>e
A= 0.08 to 0.16 in.

~I (2 to 4.1 nrm)
i ’Stop

Fig.~ 6-40 Power lever Fig, ~6-39 Connect rod to pitch
control arm (power control)

i. Rod 7. Cable drum 11: Rod ass’y

2. Lever 8. Retainer 12. Rod

3. Cyli~der ass’3r ´•9´• Lever 13. Turnbuckle

4. Rod (Ref. dimension 10; Rig´•:pin hole 14. Bellcrank
8

3. 39 ~t 0. 02 in)~ 15 Rodass’y

5. Bell~crank 16. Lever

6. Rod 17. Rod

1 I I ~C \II

16

/-i

14

a,

12

13

I
IMERO

sT.QP

TAXI

CRUISE
ii

Flg. 6-41 Adjustmentof´•engine controlsysteln TAITF OFF--LAND
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NOT L

Adjustment of stops shohlci be performed aftermakingsure that no difference of stroke i~ in L. H.

and R. H. erigine poiYer levers.

8.3 CHECK AFTER ADJUSTMENT

(1) Move power levers of L. H. and R. H. engines from "TAKEOFF" to "FLIGHT

IDLE", and make sure that landing gear warning switch becomes "ON" at

position approx. 0. 2 in. (5 mm) before reaching "FLIGHT IDLE".

(2) Make sure that rig pin can be inserted into "FLIGHT IDI,E" position
on the rigging plate of propeller pitch control when power lever is set to

"FLIGHT IDLE" position.

(3) Make sure that a rig pin can be inserted into "REVERSE" position on the

rigging plate of propeller pitch control when power lever is set to

"REVERSE" position.

(4) Make sure that manual fuel valve lever is in contact with the stop properly
when power lever is set to "TAKEOFF" position. If the lever is not in

contact with the stop, repeat rigging of fuel control unit and propeller
pitch control.

9. ADJUSTMENT OF CONDITION CONTROL MECHANISM (See Fig. 6-41)

9.1 ADJUSTMENT AND CHECK BEFORE ENGINE INSTALLATION

(1) Set condition lever of center pedestal to "TAXI" position and fix lever with
friction lock.

(2) Set cylinder assry O to "TAXI" position and inse~i´•trigpin.

(3) Connect rod between bellcrank O and cylinder ass’y 0. Do not change
length of rod Connect by adjusting length of rod

Connection of rod and lever should be done at the tip of long hole of

lever.

(4). Pull out rig pin and loosen lock of

cbndition lever.

(5) Set condition levee to "TAKEOFF-LAND"

and "EMERG STOP" positions and make

sure that rig pins are inserted into each

rig pin hole on cylinder ass’y 0. If rig

pins can not be inserted, move adjust;-
ing serration retainer at connection of

rod and lever to change lever

ratio and readj ust. To shorten one pitch
of serration makes stroke 6f cylinder
ass’y O smaller approx. 0. 05 in. (1.3 mm);

Fig. 6-42 Connect airframe

and engine with rod
ORIGINAL

(condition control)
As Received By

6-26 AT P
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9.2 CONNECTION AND ADJUSTMENT AFTER ENGINE INSTALLATION

9.2. 1 CONNECTION (See Fig. 6-41)

-(1) Connect rod O at engine end to one of two holes (inside one near to the shaft)
on lever attached on underspeed governor shaft of fuel control unit.~

(2) Set ~ondition lever of center pedestal to TAKEOFF- LAND‘ position and fix

lever with friction lock.

(3) Fix one end of the rod O and put the lever of underspe~d governor~ shaft to

"MAX RPM’’ stop.

(4) Connect the other end of the rod O to long hole on lever tbgether with the

serration plate, while the lever of underspeed governor shaft is in "MAX RPM"

stop. (See Fig. 6-42)

9.2.2 ADJUSTMENT

(1) Set condition lever of center pedestal to TAXI :position and insert a rig pin into

"TAXI" position of cylinder ass’y while the lever of underspeed governor shaft is

in "MN RPM" stop.

If rig pins can not be inserted, readjust by moving the serration plate at

connection of rod O and lever. To lengthen one pitch of serration makes angle
of lever smaller approx. 10;

(2). Relation between cylinder ass’y O and´•cam must be in’the condition shown in

Fig 6-44, me6hanism of pin and bellcrank.

(3) Pull out rig pin.

(4) ~Adjust the stop so that clearance of.lever is 0.16 to 0.24 in. (4.1 to
6.1nrm) when condition lever is moved to TAKEOFF-LAND position. (See
Fig. 6-43)

TAK~ OFF--LAND

NOT L

Adj ustment of stops should be performed TAXI

after making sure that no difference of Stop

stroke is in L. H. and R. H. engine
condition levers.

EMERO STOPA P 0.16 to 0.24 in.

(4.1 to 6.1 mm)

Stop

Fig. 6-43 Condition lever

9.2.:3 CHECK

(1) Move condition lever of center pedestal to "TAXI" and "TAKEOFF-LANDI1

arid check for’smooth operation without interference, contact, deformation
and abnormal noise.
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(2) When condi~:tion lever of center pedestal is set to "TAKEOFF-LAND"

position, lever of underspeed governor shaft should be in contact with

"NIAX RPM" stop.

(3). ’When condition lever of center pedestal is set to "TAXI" position, lever of

underspeed governor shaft should be in´• contact, with "MIN RPM" stop.

At the sarhe time, check that the lever’of propeller governor is in contact

with "LOW SPEED" stop. If the levers are not: in contact with the stops,

repeat rigging of fuel control unit and propeller governor.

Clearanc~ 0. 04 0. 08 in.
To fuel shutoff

(1~´•2 ’mm) valve

NTAKE OFF--LA’ND"’

"TAXI CR~ISE"

Pin
I

"EMERCf STO.P~ (~TC/\ r.

To underspeed
governor

Cam

a

Fig. 6-44 Mechanism of pin and bellcrank

(4) Set condition lever to "EMERG~STOP" position. Check lever operation for

abnormal heaviness or any interference.

10. ADJUSTMENT OF FRICTION LOCK OF ´•LEVER

(1) Set power lever to "TAKE OFF" position and condition lever to "TAI~EOFF-

L;AND" position and lock the’ levers with friction lock.

(2) Adjust the’ position of friction bolt (016A-91529) hole by three plate
attaching screws (AN507-832R5) and tighten the bolt so that the power and

cdndition levers move when about 10 Ibs (4.5 kg) of tension forces are applied
on the top of levers in tangential directions.
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(3) Release friction lock of each lever.

(4) Set power lever to the position other than "TAKEOFF" and condition

lever other than "TAKE-OFF LAND". When about 0.5 Ibs (0.2 kg) of

tension force is applied on the top of each lever, the lever must move

slightly.

(5) The force necessary to pull up each lever from "FLT IDLE" and

"MIN CRUISE" stops should be 4 to 8 Ibs (1.8 to 3.6 kg).

11. ENGINE OPERATING LIMITATION

Operating limitations of engine are as shown in the following table.

Remedy shown in the table must be taken if the engine is operated
exceeding the limitations.

ITEM LIMITATION REMEDY

Light-off time

(Time from 10% rpm to

light off)

(1) Ground start 10 seconds (max.) Stop starting. Clear up the

cause and correct.

Crank engine 10 seconds.

before restarting.

(2) Air start 15 seconds (max.) Stop starting. Clear up the

cause and correct.

Perform windmill 1 minute

before restarting.

Oil pressure

(1) 96 to 100% rpm 70 to 120 psi If pressure is less than 70

psi or more than 120 psi,
shut down engine immediately
and correct.

(2) (*1) 64% to 66% rpm More than 40 psi If pressure is less than 40

(*2) 76.5% to 78.5% psi, shut down engine imme-

rpm diately and correct.

*1 Aircraft S/N 652SA

f2 Aircraft S/N 661SA, 697SA and subsequent

5-2-94 6-29
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ITEM LIMITATION REMEDY

Ambient air temperature

(1) Start -40"C to ISA+30"C Do not start.

(2) Operating -54"C to ISA+30"C If in flight, search for the

place where the limitation

is met.

Turbine temperature

(1) During starts 1149"C Stop starting.
(1 sec. max.) Overhaul engine.

(2) Takeoff power 923"C Reduce power. When temp.
10" to 20"C is exceeded for

more than 30 sec. or more

than 200C is exceeded,
record the max, temp. and

exceeding time on engine log
book and consult with

AiResearch Field Service.

(3) Maximum continuous 923"C See Takeoff power limitation

power

(4) Maximum cruise 905"C See Takeoff power limitation.

power

Engine speed

(1) Min. RPM 64% (fl) Correct with condition lever.

76.5% (f2)
(2) Continuous maximum 99.5 to 100.5%rpm Correct with condition lever.

(3) 5 min. maximum 101% rpm Correct with condition lever.

(4) Absolute max. 106% rpm (*1) If exceeding 5 seconds,
(5 sec.) 105% rpm (*2) overhaul engine.

Oil temperature

Type II oil Min. Clear up the cause and

Start -40"C correct.

Operating 55"C

Max.

Ground run

127"C

Takeoff

Climbing 127"C

(5 min. max.)
Other operation

llO"C

fl Aircraft S/N 652SA

*2 Aircraft S/N 661SA, 697SA and subsequent
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ITEM

i

Totque

(1) pdwer c~ndition 1002 Reduce power with power leveic.

(2) Max. ebnt~huous 100% Same as above.

pdwer

(3) M~uc; cruise power 100% Same as above.

Fuel Pressure 15 to’ 90 psi If pressure is less than 15

psi or more than 90 psi, shut

down engine immediately and

correct.

oRgoelbjwr AS

RECEIVEDB~ 7~8
6-31
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Limit
Ref. Sea Level

too I TOP, MCP MCR LIMIT Static

80 TOP
MCP

I I I I I I i I Du_e to ITT Limit ´•kY I I I1ICR

60

(P PH)
500

I I IDue to Torque
T~j I ILimlt

400

Due to ITT Limit

TOP, MCP LIMIT (9230C)

MCR LIMIT (9050C
900

(Oc)

Due to Toraue Limit

800

-Ib d Ib ´•b 3’0 iO (OC)OAT
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12. TROUBLE SHOOTING OF ENGINE

GARRE~T Engine Maintenance Manual. IFor trouble shooting of engine, see

This is provided as an aid in locating the most probable cause of a mal-

function based on the symptoms it produces. Though primarily intended for

use by-maintenance personnel, it may aid a pilot or other operator of

the engine in writing-up more informative and meaningful "flight squawks",
thereby reducing the time required by maintenance personnel in locating and

correcting the problem.

13. PROPELLER

13.1 GENERAL

Applicable to aircraft S/N 652SA

The propellers are Hartzell three-bladed propellers of the following
series.

HC B 3TN 5 T1078 1I Series

(1) Type of hub includes HC-B3TN-5B, -50 and -5E.

(2~ Type of blades for 90 inch (2286 nnn) propeller is T1078HB-ll.

Applicable to aircraft S/N 661SA, 697SA and subsequent

The propellers are Hartzell four-bladed propellers of the following
series.

HC B 4TN 5DL/LT10282 B (or HE) 5.3R Series

(1) Type of hub includes HC-B4TN-SDL.

(2) Type of blades for 98 inch (2489 mm) propeller is LT 10282

B-53R (or HB-5.3R).

Model designation used above is explained in example below.

(a) Symbols for propeller hub (Shown for 4-blade propeller)

HC B 4 T N 5 D L

LP,,peller rotational direction (CCW)
Minor modification

i L-,- Specific design features
L-- Flange with 8-9/16 in, bolts on circumference

LII Blade shank sizeof4 1/4 in. diameter

Number of blades
I

Basic designation
__ Hartzell controllable pitch

(b) Symbols for propeller blade (Shown for 4-blade propeller)

3-31-90 6-33
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T 102 82 H B 5.3 R

L
Blade tip is elliptic

i Diameter reduced 11 in.

I LI _,icins boots equipped

I IL_ Blade material is 7076-T61(SYMBOL H)
2025-T6 (SYMBOL None)

Design basic number

I
_

Basic diameter before reduction

Needle bearing is installed in blade shank

13.2 GENERAL DESCRIPTION

The propeller is constant speed, feathering and reversible; designed for the

GARRETT TPE-331 series engine. The total pitch range possible is from

full feather to reverse, but actual pitch range allowed to the aircraft is

about 920 as described later.

These propellers are designed to be controlled by a~governor installed on

the engine supplying engine oil through the propeller shaft. Governor oil

pressure (O to 400 psi) decreases pitch, including the reversing range;
while counterweights attached to the blade clamps plus springs, located inside

the cylinder, increase pitch to the feathered position.

The propeller has spring-loaded centrifugal responsive latches (low pitch stop)
which prevent feathering when the propeller is stationary. This is a type
that centrifugal force balances with spring force. When the propeller
reaches high speed with condition lever in "TAXI" and power lever moving from

"FLIGHT IDLE" to "REVERSE" side, the propeller latch is disengaged.

An electric unfeathering pump is also provided to set feathered blades to

low-pitch.

13.3 REMOVAL OF PROPELLER

NOT E

Cover.engine air intake so that screws, etc.,

may not enter into engine through air intake.

(1) Open nacelle upper door.

(2) Remove cowling upper section.

(3) Remove spinner dome.

(4) Remove electric connector for propeller de-icing brush block.

(5) Remove brush block from attaching bracket (see Pig 6-47). When

removing, take care not to lose nuts and washers installed on the

lower section of the bracket.

Place a piece of tape or rubber band around the brush block, thus

retaining the brushes and avoiding their loss from the block.

(6) Remove brush block attaching bracket from engine.
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(i) Setp~op´•PileP in featherea positioh.

’Set. Iib~er levi~r o’f dent~ir ped8stal t~ poisition.
(b) Push "Pi~OP ~aPBA’riI’ER" o~erate puinp and ihove

blades slightly to Bide;

(c) hold pin of high i~itch stop. (SeeFig. 6-45)
(d) Set lever to "TAi(EOFF" position and make "~ROP UNFEATHER’’

(8) RemoTieoil bdlton top; of propeller and taice out

oil transfe~ tube, turning slowly toprevent damage. (See Pig. 6~46)

NOTE

Handle oil. transfer tube -with

c8re to prevent damage or bend.

ORIGINAL

As Received By
AT P

Pig. 6-45 Remove prop, highpitch´• Pig. 6-46 Remooe screw and

stop and set prop. in I nut f.rom top of

feather´•position, propeller

(9) Loosen propeller attaching bolts from the back of~engine flange.

(See Fig. 6-48)

(10) After hanging.propelier with a’; sling (016-990!4 or equivalent), pull

out 8 bolts an~ remove propeller:from´•eng~ne.

(11) Remove 0-ring from engine flange.

6-35(36)
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Fig.6-47 Remove prop, de-icing Fig.6-48 Remove eight bolts

brush assembly from prop. flange

13.4 INSTALLATION OF PROPELLER

(1) Open nacell upper door and make sure that propeller de-icing brush
block is removed.

(2) Remove cover from propeller attaching flange, engine side and clean

up the flange.

(3) Lubricate a new O-ring with engine oil and put it in the flange.

(4) Make sure that propeller assembly has passed balance test and
functional test.

(5) Remove spinner dome.

(6) Make sure propeller is in the feathered position. If no feathered

position, push up high pitch stop unit pin to set to feathered

position

(7) Hang propeller with a sling (016A-99074 or equivalent).

(8) Clean up propeller flange and check for damage.

(9) Install propeller so that dowel pin on engine flange may align with

hole on propeller flange.

(10) Install eight each of propeller attaching bolts (A-2047 or B-3339)
and new washers (A-2048-2) from the rear of the propeller mounting
flange of engine. Install washers under boltheads as shown in

Figure 6-48A.

NOTE

Replace with new propeller attaching bolts (A-2047
or B-3339) and new washers (A-2048-2) when replacing
propellers.
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Washer with no Washer with countersink

contersink /The countersink side

the washer must face t

bolthead. Do not use washer

not interfere wi:") withameter .sharp edge at inside
rner radius shal

Round side

Propeller attaching bolt

Fig.6-48A

a. When attaching bolt A-2047 is used. Torque to 125 ft-lbs.

NOTE

Apply torque in sequence as shown in Figures 6-48B and

6-48C.

b. When attaching bolt B-3339 is used.

(a) Apply lubricant (petrolated graphite MIL-T-5544 or TRW Hartzell

lubricating oil A-3338-1) on bolt thread and washer surface before
installation.

(b) Ensure the mounting flange surfaces of propeller and engine are in
close contact before tightening attaching bolts.

(c) Tighten bolts as follows.

(i) Temporarily tighten eight bolts.

(ii) Torque in the order as shown in Figure 6-48B to 40 ft-lbs, and

then in the same order to 80 ft-lbs.

(iii) Torque in the order as shown in Figure 6-48(3 to 100 thru 105 ft-

Ibs.
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(Propeller mounting flange (Propeller mounting flange
looking from rear) looking from rear)

Fig.6-48B Fig.6-48C

(11) Install safety wire on bolts~

(12) Set power lever of center pedestal to "FLIGIIT IDLE" position.

(13) Lubricate a new O-ring (MS29561-112) with engine oil and put in oil

transfer tube.

(14) Insert oil transfer tube, turning it slowly from the top of

propeller. (See Fig.6-49)
Handle with care not to damage propeller servo with the tip of the

tube.

(15) Screw in the oil transfer tube until tube forward edge coincides
with the hub tip.

6-37-2 3-31-90
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(16) Insert oil transfer tube stop bolt

and install nut.

(17) Install propeller de-icing brush block

attaching bracket on stud at

the front of engine output housing.
Install washers under the bracket so ~7
that brush may be parallel with

slip ring.

(18) Install brush block on the bracket.

If necessary, insert shims between

bracket and brush block to adjust
contact between slip ring and brush. Fig. 6-49 Insert oil transfer tube

For relative location of slip ring and into prop. dome

brush, see Chapter DI Para. 5. 3.

When installing, take care not to lose nuts and washers installed on the lower

section of the bracket.

(19) Connect electrid connector to brush block.

(20) Arr;er completion of adjustment of propeller pitch angle in Para. 13.5, install

spinner dome with 15 screws, and lock spinner.

(21) ZnstaLr upper section of cowling with 13 screws,
a

13.5 PITCH ADJUSTMENT

13.5.1 ADJUSTMENT OF FLIGHT IDLE PITCH

After installing propeller on engine, adjust in accordance with the following
procedures.

(1) Set power lever to "FLIGHT IDLE" position. Make sure that fuel control

underspeed governor and propeller pitch control are in "FLIGHT IDLE"

positions. When power lever is moved to "FLIGHT IDLE", it should be

done by pulling lever from "TAKEOFF" side to "FLIGHT IDLE"

(2) Operating unfeathering pump, decrease propeller blade pitch from

feather position.

(3) With unfeathering pump in operation, measure propeller pitch angles at

which propeller blade has stopped and confirm ihat angles are within the

specified limits.

Limits: Flight idle pitch angle: 120 f 0.I"

Angle is measured at 30 in. (762 mm) of propeller radius.

NOT L

Before operating unfeathering pump, check oil tank

for proper oil level. When oil is insufficient,

unfeathering pump races and propeller blade

proceeds to feathering.

6-38 9-15-80
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(4) ~n BrbpeliBj: pitch angle is riot within limits, tumadjusting scri~iv df

oil eub’e on the top of pjrapeiler dome wieh B.drivei´•, (See Fig ’6-5~0)

(’C. W; Pitch reduce

i=ounterclockwise (i=i C. W. Pitch increase

1/6 turn corresponds to appjrox. 0. 40 of pitch angle

(5) After adjustinBnt i~ made, attach j~olt and nut to adjusting thread of oil

trhnsfei tube; ’Ctieck lever for smooth movPment: through its

entire range~

13.5. 2 OF PITCH S~CjP (See Fig´•. 6-52)

(1) pro]i~eller bladle.iocked by high pitch stop, measure prdpeller pitch.
2, 5" 0, 2"

The angle is measured at 30 inch (762 rmn) of propeller radius.

i2)~ When the high pitch stop arigle is not within the limits, adjust adjusting
screw on high pitch stop of propeller blade to change the angle:

~(See Fig, 6151)
ORIGINAL e.

As Received By
AT P

I

r.

Fig. 6-50 Adjustment of flight Fig. 6-51’ Adj ustment of

idle angle high pitch’ stop

13, 6´• MEASUREMENT OIF’PROPELLER PITCH ANGLE (See Fig, 52)

1´•3. 6. 1 GENERAL PROCEDURE

(1) Remove spinnerdome from- propeller.

(2) Place a protractor on straight level

section of piston and set to zero on

the basis of horizontal and vertical

lines -of the protractor level,

(3)_Set coCkpit power lever to

"FLIGHT IDLE".

(4) glace blade in level position,

(5) Opeyate~unfeatheMng pump, When

propeller plade~ stops in !’FLIGIj[T
Fig, 6-52 Measurement of prop.

IDLE" pos~it´•ion, set protractor at

.30 in. (762 mm): propellei~ radius,
pitch angle

perpendiculair ´•tb:blade surface, with,

unfeathering Ipump in operation.
6-39
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The jprotractor reading indicates "FLIGHT IDLE" pitch angle.
"REVERSE", "FEATHER" and "START" pitch angles can be

measured ih the same way.

13. 6. 2 MEASUREMENT OF PITCH WITH REFERENCE TO FEATHERING

PITCH ANGLE

(1) Set propeller in "FEATHER" position. Place protractor at 30 in. (762mm)
propeller radius, perpetidicular to blade surface and set to zero on the basis

of horizontal and vertical lines of the protractor level.

(2) When blade stops in "FLIGHT IDLE" position, note the protractor reading.
"FLIGHT IDLE" pitch angle is obtained by deducting the protractor reading
from feather pitch angle.

13.7 REPAIRING CRITTERTA OF BLADES

13.7.1 SCOPE OF REPAIR

Nicks located within a quarter of length of blades from the center shall

not be repaired, but the blade shall be replaced;

13. 7. 2 REPAIRING PROCEDURES

(1) Nicks on leading edge or trailing edge of blades (See Fig. 6-53)

Radius

3 in. min.

(76. 2 mm)
FACE

SE CTION

To be smooth because
To be smooth

crack starts here.

This dimension must meet the

requirement of Para. 13.7.3 (min. width)

Fig. 6-53

(2) Damages on blade surface (See Fig. 6-´•54)

To be smooth

r~5f

D~10 f

I I T:This dimension inust

meet the requirement
of Para. 13.7.3.

f I j I (min. thickness)

Fig. 6-54
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13.7.3 REPAIR TOLERANCE

Repaired bladeshall satisfy the following tolerances:

PITCH ANGLE

(de eel FACE ALIGMMENT MIN MIN

RADIUS MIN MAX )IIN MAX WIDTII THICKNESS

8 3.830 2.913

12 5.165 1.541

*I 6.430
18 43;1 44.1 0.319 0.381 0.942

*4 6.435

*1 7.080 "1 0.655
24 35.3 35.8 0.089 0.151

*4 7.090 *4 0.657

*1 7.315 ~1 0.505
30 30.0 Set Up -0.081 ´•-0.0 19

*4 7.345 ~4 0.508

~225.6 *2 25.6 *2 7.250
*1 -0.231 *1 0.169 "1 0.364

36 *3 27.2 *3 27.2 *3 7.000
~4 -0.261 *4 0.199 "4 0.367

~4 26.4 *4 24.4 k4 7.400

5(2’ 20.9 *2 21.3 *2 6.800 *2 0.241
kl -0.351 *1 -0.28942 *3 24.7 *3 25.1 *3 5.200 *3 0.153
*4 -0.431 *4 -0.369

*4 23.1 *4 23.5 *4 7.130 *4 0.’253

48 *4 k4 20.9 *4 21.3 *4 "4 -0.509 "4 6.250 k4 0.153

Face Alignment Distance, measured perpendicular to the flat face

(rear face), from the flat face to the center line’of the shank axis.

kl Applicable to TlOli8´• 11 -ilR Blades

*2 Applicable to T10178 11 Blades

~3 Applicable to T10178 11R Blades

*4 Applicable to T10282 Blades

QRIGBMAIL.
6-1-79
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13. 7.4 PROCESSING AF’I’ER REPAIR

If a small area of-bladesurface is repaired, the area shall be touched up with

chemical film and refinished with a coating of the following paint;
Neogosei #200 (Shinto Toryo KK)
or equivalent epoxy resln painta 13. 8 TROUBLE BHOOTING FOK PRDPELLER~

Trouble Probable Cause Remedy’

RPM fails to Start lock blhde Adjust start’lock,
increase gngle too high,
normally at

starting or

will reduce

dur running

RPRI change in Exce s s ive .friction’ in ´•’See "Excessive fri~tion in hub

both directions hub mechanism. mechanism".

is sluggish

Excessive a; Pilot t~be has ´•slipped Push´•down pilot tube ~and measure

friction in hub out sli´•ghtly and is height from -top of hub spider to

mechanism rubbing hard against top:end of pilot tube. Should ´•be
end of hole in blade. 3 :3/4´•´•in; (95.3 mm).

b. Damage to split Replace be8ring.
bearing

c. Excessive friction of Check part$ individually. If tight-
piston assembly. ness is encountered~ in sliding

parts, ´•increase clearances slightl

a oil extemaiig ia moving
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Trouble Probable Cause Reinedy

RPM is not adequate a. Inadequate adjustment See "Excessive friction in hub

of propeller governor, i mechanism" in this chart.

b. Inadequate adjustment See "Excessive friction in

of underspeed i~ub mechanism:

governor.

Failure to feather a. Governor control Provide sufficient travel in

does not provide governor control. Governor

enough travel to must drain oil out of propeller
allow governor to during feathering.
move from feather to

high pitch stop.
b. Excessive friction. See "Excessive friction in hub

mechanism" in this chart.

c. High pitch stop pin Check for burrs onpins. Check

fails toslide out at for stiffness of spring. If

feathering rpm. I’propeller feathers at high rpm

but fails to.feather at low rpm,
too-stiff spring is indicated.

Red~ce length of spring by one

or two coils.

d. Weak or droken Replace spring.

feathering spring.

Surging a. Air trapped in pro- Provision should be incorporated
(When governor peller actuating in engine to allow trapped air to

control is changed piston or in engine escape ´•from system during one

rapidly or rough shaft. half of the pitch change cycle.
air is encountered. I I Exercise propeller by changing

pitch or feathering before each

flight.
b. Governor pressure A.djust governor relief pressure

too low. .I so that rate of pitch change is

the same in both directions.

c. Excessive friction. See "Excessive friction in

hub mechanism"

d. Governor lacks suf- Change or adjust speeder spring.
ficient dampeliing. This gives governor more

stability, but makes pitch control

more sensitiv~, which may in turn

require re-rigging or control to

offset~higher spring rate.

Changing to stiffer speeder spring
should be done only after all other

factors have been checked and

corrected;

‘til-~i4
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Oit 1~.KB*ge Fai~lty O-ring s’eals as Dlshs~eirible and O;Mrigs ana

fblldw~ i ’tlieji s’e811 iEeplace
C)-riligs if de~fective, Replace

g~ Propeller shaft
cylinder if is scrati~hed or

nicke$’ili area where ’Or ring slides.

b, Cylinder USe gasket compound’on cylinder
threa%ds when replacing, Peen down

c. Piston
raised places caused by tightening of

d, Pilot tube cylinder with bar,
ii

Grease leakage a. ~Grease leaks past Loosen clamp bolts and replace
(Only sdurc~e of clamp seal gaskets. gaskets. Standard thickness of

grease leakage gasket is 0.’05 in., but 0, 06 in.

is blade gaskets are available in case 0, 05 in.

bearings, gasiiets a~e not compressed suffi-

ciently to hold,

b, Grease leaks from Iliscribe blade with ink or pencil to

between biade and assure correct; blade angle on

clamp,. reassembly, and~remove blade and

clamp. Add gasitet compound in

radius of blade butt, Replace blade

and clamp,

13.9 DISASSEMBLY´• OF PROPELLER

(1) -Remove the spinnerdome. Mount the propeller ona table (016A-99034
or equivalent)~with 4 bolts.

(2j Identify hub spider and propeller blades by numberwith’grease pencil
for ease of pitch angle setting.

(3) Remove ~lower safety screw of link arm from pis’ton unit.

(4) Withdraw link pin unit and disconnect link arm from piston unit.

(5) Remove’hub clampsthat~hold the de-icer boots leadstrap.

(6) Remove outer blade clamp.boltand nut, and inner blade clamp socket

screw,

(7)-.Remove blade~clamp and gasket.

Remove blades from hub spider.

(9) Remove b~earing retention ring and split:bearing ball and ball.spacer:

(10) Remove ild ´•rir;g..

(11) Remove flexlock nut.

(12) Remove "O’) ri,B aod aus; seal.

6-45(46 thru 50)
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The f~ii:d’triiig proceiiur~ ~iiail b~e’pelfoiined olily if ne~esSgry.

(13) with spring assemblies from cylinder.

(14) Remove ~cyliad;er f~bm hub spider.

(i5) Remoire´• ’’0" ring.

13.10 %LEANING

(1) Clean partb disassembled In accordance with Para. 13.9 bith solvent

P~D;680Type I or equivalent.

NOTe

Do not ciean dust seal B-1843

and de-icer bbots strap.

(2) Clean grease on hub spider with solvent’.

(3) Clean grease’ in pilot tube of blade with’solvent.

NOTE

Donotclean de-icer

boots and lead strap.

13.11 INSPECTION

(1) Inspect blade clampsand hubspiders for cracks and corrosion.

(2) Visually inspect the bladesfor cracks, particularly around the

Shank retention area and along the leading edge near the tip.

(3) Electrical resistance in de-icer boots line shall conform to

the provisidn of Para.5.4.1, Chapter IX.

(4) Inspect.cylinder: surface for damage that may cause: leakage.

(5) Check parts removed in accordance with Para.. 13.´•9 for dimensions

as set forth in Para. 13.12.

(6) Check ball.Spacer, split~´•bearing and the balls for wear´•.

(7) Inspect hub pilot, tube for~ slippage. The tube should~ extend..out

from hub 3´•3/4 f´• 1/16.inch only’.~]If this distanceis greater,
the Indication. is that~-the tube has:slipped out of the hub. spider.
An oversize tub;? should repldce fhe one which ´•slipped;

(8~’:’Check dimension "C", Pig. 6-57.

(9) Pemporiirile attach spinner dome to bulkhead. Check dimension "A"

in Pig. 6-57.

As
.6-51

RF~FIVFn Rv



C~k ~i a I at a a a a a

an a a a Bi

Terminal board for~de-icing wire

.r

~C
A~ter spinner installa-

tion check for a minimum

clearance of 0.12 in.

(3 mm) between the spinner
Rive nut

I edge and the propeller in

I all positions; re-form

(spinner if necessary.

0)(0

AILI ’B

A 0.12 f 0.03 in. (3.05 f 0.76 rmn)
´•~J ~E1
~(E( B 3.25 f 0.01 in. (82,55f 0.25 n~R)
’Hp,
Oc

C 0.47 1-0.03 in. (11.94 f 0.76 mm)

w
k oi

d~ip ´•k

w
k Q, Fig. 6-56

o

13.12 TOLERANCE

For overhaul tolerances, see Hartzell Manual No. 118.
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iS, 13 ASSEMBhY OF

19, 13. 1 PREPARATIONS

(1) Mount "0" ring on table (016A-99~34´•or epi~ivalent).

(i) Install high pitch stop and slip rin~ td the bulkhead and place asseri~isled
the t~bl’ei

High pitch stop shall´•b~e temporarily a~tached for adjustment after

install‘ati~n.

(3) PJIount hub spid8~ ~uiit orito table with 4 bblts.

13.13.i CYLINDER INSTALLATION

(1) Clean tl?ethreads df the hub and cylinder.
Inspedt the inside of the cylinder´•fdr foreign materials.

(2) A~ply oil (MIL-L-2369.9) to the cylinder "O"ring. Install "O’’ ring
in the cylinder (B-1803-2) behind the threads.

(3) Apply ´•sealing conipound.to the threads~ of the hub.only.

(4) Screw the cylinder onto the hub. Tighten the cylinder hard against
the hub(about 150 to 200 ft-lbs. (20.7 to27.6 kg-m): torque).

(5) Inspect the inside of the cylinder to be sure the O-ring has not been forced

out of place, and that thesealing compound is not present to contaminate

the engine oil.

(6) Inspectaround the outside of cylinder to be sure that there are

not any sharp edges which might cut the piston 10" ring.

13’. 13. 3 FEATHERINC SPRING SUB-ASSEMBLY

(1) -Spring ´•assembly ´•as asseinbled shall consist of- mushroom, 3 feathering
springs and 4feathering stop screws, etc. FPathering stop screw

shal~.be applied with safety wire.

(2) Clean threads of cylinder.

(3) Coat the threads of mushroom with grease (MIL-G-23827).

(4) Check inside’of’ mushroom and clearance in spring for foreign materials.

(5) Slide the~ spring sub-assembly irlto, cylinder-´•and´• screw it in place.
’is~ace.

(6) Apple safety’wire on.mush’rboni~gnd´• cllin~dei:, inserting the wire

throug;h a drilled:holBin the flange of cup;

13. i. 4 .INSTALLATION:OF BLADE

(1) Fill the blade pilot tube hole’ and pilot tube~with-grease (MIL-G-23827).
~Be sure air is not trapped under the grease.

(2) .’Slip "O" ring over flange of hub´• spider arms.

(3) Instali:dail:spacer and ball split bearing- in hub spider with grease;
Mount.bearing ret’ention rings. Put the bearing parting line parallel
with the hub shaft axis.
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(4) E’ill split bearing with grease.

(5) install blade on hub pilot tube. Sprend sealing compound ground the blade
shanic in the shoulder radius.

Do not change original comhination of blades and hub spider.

(6) Install the correct matching clamp. Slip the clamp gaskets between

the clamps at the parting line.

This procedure will locate the inner bearing race parting line at

right angles with the blade clamp parting line.

The installation shall meet the requirement in Para. 13.14 (6).

NOTE

clamp gasket

Clamp

Take care not to place clamp gasket
in these positions.

(7) Tighten the outer blade clamp bolts and nuts, and inner blade clamp socket

screw.

Outer clamp bolts 60~-65 ft-lbs (8.3"9.0 kg-m)
Inner clamp socket screw 40 ft-lbs. (5´•5 kg-m)

(8) "1 Hold de-icer boots lead strap in position with hub clamp. Fas ten

with screw.

~2 Secure wire leads with tie straps (MS18034-6).

(9) Connect de-icer boots wire harness to terminal strip. Support with

lead clip.

(10) Inspect blade for smooth rotation by turning blades by hand. Check

bQarlng for friction.

13.13.5 PISTON ASSEMBLY

(1) Install O-ring in the second groove and dust seal in the first groove

of the piston unit. Soak seal and.O-ring with. engine oil (MIL-L-23699).

(2) Carefully inspect inside of cylinder for foreign materials. Slide

the piston onto the cylinder.

(3) Install the link arms in the piston.. .Insert all link pin units.

(4) Install safety screw and safety wire.

*1 Aircraft S/N 652SA

*2 Aircraft S/N 661SA, 697SA and subsequent
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(5) Soak "O" ring in engine oil (MIL-L-23699). Install "O" ring in

the cylinder.

(6) Install flexlock nut on end of pilot tube. Torque to 120 ft-lbs.

(16.6 kg-m).

13.14 BLADE SETTING

(1) Blade end play in peripheral direction shall not exceed 1/16 in; (1.6 mm;.

(2) Fore and aft blade movement at tip shall not exceed 0.1 in. (2.5´• mm)

(3) Blade track of blades shall not exceed f 1/16 in. (f 1.6 mm) when

measured at 4 in. (101~6 mm) point from tip with blades in flat

pitch position.

(4) No blade slip shall occur ~between clamp and blade when blade is torgued
to 167 ft-lbs. (23’kg-m) with respect to‘pitch control axis.

(5) Counterweight angle should be located within2" beyond the propeller
axis when in reverse pitch. (See Fig. 6-57)

Counterweight angle’ Countenveight

Reverse

5~

d
Fig. 6-57
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13.15 PROPELLER BALANCING PROCEDURE

13.15.1 GENERAL DESCRIPTION

Dynamic balancing of the propeller should be performed to prevent possible
engine and prop hub damage due to a heavy blade. An unbalanced propeller

may cause a harmonic vibration resulting in engine component damage and

flight and passenger compartment noise and discomfort. Propeller balancing
should be performed when deemed necessary; after routine prop maintenance,
overhaul, propeller replacement of flight squawk by the ´•pilot.

13.15.2 SPECIAL TOOLS AND/OR EQUIPMENT

Items 1 through 2 are manufactured by Spectral Dynamics Corp. of San Diego;
items 4 and 5 are ma‘nufactured by IRD Mechanalysis, Inc., Columbus, Ohio;
and items 3 and 6 are manufactured by Mitsubishi Aircraft Int’l.

MODEL NO. ITEM NOMENCLATURE

1. DS119B Trim Balance Analyzer

2. M 80
1 Velocity transducer

3. MTS 700A or equivalent# Mounting Bracket

OR

4. 330 Vibration Analysis/Dynamic
Balancing

5. 544 T-321-1 Vibration Pickup

6. MTS 700 or equivalent" Mount Bracket

*MFG by MAI

13.15.3 PRELIMINARY

Check to be sure the following have been complied with before balancing propeller.

1. Prop has been properly greased.

2. Aircraft has flown or run at least thirty minutes since lubrication.

3. Start locks are set at 2.5 f 0.10

4. Flight idle blade angles are 12.0 f 0.10

5. Propeller spinner properly installed and clocked.

Any discrepancy´•in the abnve shall be corrected prior to balancing the

propeller(s).

6-56
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13.15.4 SET UP

h: General

Gain access to top engine gear ~ase by raising upperengine
nacelle door and securing support rod in open positi~n-.

NOTE

Sec~ire’’ or tighten~door latches

to avoid loss during engine run.

(2) Remove.cl~´•inp s.ecuring prop .de-ice 8nd’ syrichrophaser ´•i~riring
harness from bossed area on engine gear case and move to one side.

(3) Install mounting bracket to bossed area of gear case, Fig.‘ 6-58, and

install velocitytransducer (M80) or vibration-pickup (544 T-321-1)
on mounti;lg bracket.

(8) Move and;/or remove the following as required:

(1) Disconnect fuel pressure transmitter electrical connector.

(2) Disconnect pressure line´•between fuel control assembly and

fuel pressuretransmitterat transmitter.

(3) Remove safety wire and 4 bolts attaching fuel pressure trans-

(4) Plug pressure line and port.

mitter’assembly; remove transmitter from aircraft.

(4) Connect one coax cable end to velocity transducer or vibration

pickup and the other end to the analyzer. It~ is suggested to

route coaxas shownin.Fig. 6-59.

B. SetTup Using. Spectral Dynamics Equipment

(1) Cdnnett power cord (115 ~VAC) to trim balance analyzer and t~o power

source. Turn analyzer to test and allow stabilization time. Check

display on trim b’alance analyzer to ensure proper calibration. The

following readings should beobserved: 5.0 mils displacement,
6,000rpm-, 1800 phase (if applicable), a tolerance of f‘l% of the

values´•is acceptablefor prop balance..

(2) The following settings and/or adjus’tments should be ~made before

beginning the prop balance´•,check.

SW.ITCH ´•-’´•,tl ,POSIT~ON/SETTING

Display Range 10

Pickup-Ampl Display: :VEL D

Mode 00 Automatic:

Filter IN

Input Selector As Required
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1
AN526-lOW6 sc;-ew, I-BO:;S with Hell Coil (TS’p 3 ptaces)

(Typ 3 places)
2.15

Z TQ to 5 in-lbs

0~L’
c~1

Bracke~ ’L’iY\´•. O

View A-A

Viiir´•. Picli-U1> Bracket

1 clarify

r7 I I ~Z Prop. Shaft (Ref.)

Bracket
7-

(View looking aft from’front of engine)

FFg. 6-58 Installation -Bracket-Vib Pick-Up
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Coax

Pick~ Up

Analyzer I on. Work Bench

Fig:. -6-59

HEIGHTS

61 00d

Figi 6-60 Balance~ Weight Location
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During Engine Run

Adjust the rpm speed manually (smaller mode knob) to indicate

1,600 f 1 rpm.

NOT L

It may be necessary to

adjust the rpm setting
during each engine run.

Allow amplitude to settle, depress "Display Hold/Update" switch

to lock the "mil displacement" indication.

C. Set-up Using IRD Equipment

(1) Turn power switch to AC or BATT positioh as required; if AC, connect

to power source prior to turning AC ON. Turn "Amplitude Range"
select switch to TEST, allow needle to settle, check amplitude
"test" indication.

(2) The following settings and/or adjustments should be made before

beginning prop balance check.

SWITCH POSITIONISETTING

Amplitude Range 10

DISP VEL DISP M~LS

Frequency Select 500 5 K CPM

Filter Tuning Dial 1,590

Input Select L or R as required

13.15.5 BALANCING PROCEDURE

A. If the propeller ~ias been balanced before or has balance weights
installed, a preliminary run may be required; refer to Pig. 6-60.

(1) Start engine and allow time’for warm up.

(2) Accelerate engine to 100% rpm with Eiropeller on.start locks.

(3) Allow engine to stabilize, then observe and record displacement
reading.

(4) Should the reading be 0.5 mils or less, no further action is

required; proceed to Paragraph "C"

B. Perform the following displacement checks for each engine run. All runs

to be at 100% rpm and propeller blades on start locks. For placement:
of weights (slugs), see Fig. 6-60. Number prop blades’, i, 2, etc.

(1) Run No. 1

Remove all dynamic balance weights (slugs) from the propeller.
Run engine and record the value "mil" displacement.
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(2) Run No.2

Install 3 weights to blade i, run the engine and record the

value "mil" displacement.

(3) Run No.3

Remove weights from blade 1 and install on blade 2, run engine
and record the value "mil" displacement.

(4) Run No.4

Remove weights from blade 2 and install on blade 3, run engine
and record the value "mil" displacement.

(5) Run No.5 (4 blade propeller only)

Remove weights from blade 3 and install on blade 4, run engine
and record the value "mil" displacement.

(6) Subtract the "Disp Mil" value of R1 from each "Disp Mil" value

of the additional runs to find the unbalance of each blade and

record in the "Balance Data" column.

(7) Determine the heaviest blade by noting the highest displacement
value as found in (6;) above.

(8) Subtract each light blade from the heaviest blade and record in

the "Disp Value" column.

(9) Find the "Disp Value," determined in (8) above, in column A of

the Displacement Balance Chart under the heading "DISP MILS" to

determine the quantity of weights required for each blade.

(10) Install the required number of weights on the appropriate
blade(s). Run the engine and record the mil displacement in the

"DISP MILS" column for the next run; also record the weight
quantity per blade in the space provided.

(11) A maximum mil displacement of 1.0 mil is acceptable, but 0.5 mil

or less is preferred. If the recorded value is greater than 1.0

mil, find the "DISP VALUE" in column B of Displacement Balance

Chart to find the adjusted quantity of weights required per
blade, and record inthe space provided for the next run.

Perform next run and record DISP MILS.

N~TE

i. No more than four stacks of eleven weights per
blade should be used.

ii. A maximum of three weights should be installed on

the de-icer wiring clamp ton the back side of the

blade).
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iii. A minimum of three threads engaging with clamp
thread is necessary for screw length to install

balance weight to the clamp
iv. If dynamic balance cannot be adjusted by balance

weight installed on clamp, balance weight may be

installed on bulkhead by HARTZELL S/I No.148A.

(12) All propellers that have been dynamically balanced should be

identified with special Decal No. A-2803k installed on the

propeller cylinder. The presence of this decal will alert

propeller repair station personnel that the existing balance

weight configuration may not be correct for static balance

purposes

CAUTION
THIS PROPELLER HAS BEEN
DYNAMICALLY BALANCED.

Location of Static Balance Weights
May Have Been Altered.

A-2803

Decal No. A-2803

C. Restore aircraft to original configuration.

(1) Disconnect coax cable from velocity transducer (M80) or vibration

pickup (544 T-321-1) and test unit. Remove velocity transducer or

vibration pickup and mounting bracket.

(2) Install fuel pressure transmitter,if removed.

(a) Remove pressure line and port plugs.
(b) Position fuel pressure transmitter in place, attach with

bolts, tighten to proper torque value and safety wire.

(c) Connect pressure line to transmitter and tighten to proper

torque value.

(d) Connect electrical connector and safety wire.

(e) Move wire harness into position, secure with clamp and

safety wire.

(f) Secure and/or remove door support rod, close upper engine
nacelle door and latch.

(3) Reference the spinner to a blade and remove spinner.

(4) Tighten weight attaching screws and safety wire.

(5) Install spinner per blade reference, clock (center) spinner and

torque attaching screws to correct valu.
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Sarbple Prppeller Balance

DISP WEIGHT 9UANTITYRUN DISP BALANCE
NO MILS DATA VALUE BLADE NO

(HEAYY 1 2 3 4

O O O O

R2 1 -09 1 9 -(-as)= 2.8 j 3 1 O O O

R3 6~2 j1.9 -[-/.3)=3.21 O 1 3 O O

R4 1 9~4 1 ,7.5 /.9 1/.9 -/.9 =0.0 1 O I O 3 1 O

R5 g~ j ,75 i´•b j 1.9 /.b 0.3 j G j O j O i 3

R6 0´•5
5

R7
j:: :’:.:I:::::i´•J:: ´•´•:-::i::.:j-:´•: i::l

i:
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RUN BA~ANCE DISP 1 WEI6HT QUANTTTY

NOI MilS DATA
VALU~ NO.

(H~AVY ilGHi i 1 2 3 4

R1 o I O.l.o o

R2 I ´•1 1 3 O. i O O

R3-R1´•
R3 O 3 O O

R4. R1´•

R4 O O 3 O

R5- R1´•

R5 1 I I r I O O 0’ 1 ´•3

R6

RUN ´•I DISP -´•I BALANCE DISP I I WEIGHT QUANTITY
VALUE BLADE NO.NO´• MILS I DATA

(HEAW LIGHT~ 4

R1 I: O O O O

R21: I I 1 3 1 O j O I O

R3 I I I I o’l 3 1 O 1 O

R4 i i´•‘- ~´•´•i iQ i ´•01 3 i- ’G

R5 I .-i .I 0 I olo~13

R6

R7
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DISPLA6EMENT DALANCE CHART

COLUMN A COLUMN 5

DISP MTLS WT QTY DISP MILS

O to 0.30 0.0 O to 0.30

0.35 to 0.60 0.5 0.35 to 0.65

0.65 to 0.90 1.0 0.70 to 1.00

0.95 to 1.20 1.5 1.05 to 1.35

1.25 to 1.50 2.0 1.40 to 1.70

1.55 to 1.80 2.5 1.75 to 2.00

1;85 to 2.10 3.0 2.05 to 2.40

2.15 to 2.45 1 3.5 1 2.45 to 2.70

2.50 to 2.75 4;0 1 2.75 to 3.05

2.80 to 3.05 4.5 1 3. 10 to 3.40

3.10 to 3.35 5.0 3.45 to 3.75

3.40 to 3.70. 5.5 1 3.80 to 4.10

3.75 to 3.95 1 6.0 4.15 to 4.50

4.00 to 4.30 6.5 4.55 to 4.80

4.35 to 4.65 7.0 4.85 to 5.20

4.70 to 4.95 7.5 1 5.25 to 5.55

5.00 to 5.30’- 1 .8.0 5.60 to 5.90

5.35 to 5.60 1 8.5 1-- 5.95 to 6.25

5.65 to 5.90 9.0 6.50 to 6.60

5.95 to 6.20 9.5 6.65 to 6.95

6.25 to 6.55 10.0 1 7.00 to7.35

6.60 to 6.85 10.5 7.40 to 7.70

6.90 to 7.20 11.0 7.75 to 8.05

7.25 to 7.50 11.5 1 8.10 to 8.40

7.55 i-i 12. O I 8.45
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1ji16 CHECK

13.1~.1 FEATHERING

(1) Measuire pitch a~igi&s o‘f blades´•, with propeller set in feathered

po’sition. The angleshbuld be 8j;df´•0.50 (5-biade prop), 87.5

f 0.50 (4-blade prop).

(2) If ~eathering pitdh angi~s should not to the specified value,
remo~ie pistori and adjust feathering stop scr~w.

13.16,2 DIFFERENCE IN PITCH ANGLES

(1) With set in 36 Id positionjmCasure pitch angl~s of

blades. Difference of pitch angles of blades shall be.less than

0.20.

(2) If difference of pitcharigles is beyond the specified value, loosen

ciampnut andclamp socketscrew, and rotatethe blade for adjus~tment.

13.16.’3 REVERSE

Apply oil or air pressure of 200 to 250 psi (14 to 17.5 kg/cm2) to the

piston forcing it outto.the full reverse pitch position. Measure pitch
angles shall be -6.5 f Q.50

13.16.4 BLADE CLAMP~SLIP CHECK

(1) Inspection shall be performed in accordance with the method shown in

I Fig. 6-56 and shall meet f~e specified:value’in Para. 13.14 (4).

(2)~ If the blade has rurned´• in:the clamp~, the ciampmust be´•removed and

the cause be determinedfor correction.

(3) Care must be taken not’to damage surface of blades.

13.16.5 HIGH PITCH STOP-

(1) Apply oil or air pressure of-1OD to 12j psi (7 to 8.8 kgjcm2) to. the

piston, forcing it:´•out to the reverse pitch position. Bleed pressure.

(2) With high pitch stopon, measure pitch angles of blades. Pitch angle
shall be 2.5 f 0.2

(3~) If pitch angle. should not:conforin:to ~the:´•specified value, loosen

socket screw andadjust. If further adjustment is required, trim

stop plate.

13.16.6 BLADE END PLAY

(1) Play between blades and.hub spider is measurdd.in peripheral direction.

(2) Bladeend play shall meetthe requirement of Para. 13.14 (1).
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Pelt br equivaient
rBlade nipper 016A-99079

or equivalent
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Propeller blade

Pig. 6-61

Yellow paint

:016A-519rJ34 orequivalent
dial gauge

Table

Fig. 6-62
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a 13.16.7 BL~DB PIT

(1) Play between blades and hub spider is measured at aright angle to

propeller revolution surface.

(2) Blade fit shall meettherequirement of Para~ 13.14 (2).

13.16.8 BLADE TRACK

(1) Insert´•pitch adjusting sd~ew (0168-99190 the tiP
of piston and set blade pitch angle to approximatel3 300 position.
(See Pig.~ 6-62)

(2) MeasuicC difference in amount~ of blade tracks as shown in Fig. 6-62.

Measurement may be madti? at inljoard end of yellow painted section of

leading edge.

(3) Bladetradk shall meetthe requirement ofPara. 13.14 (3).

13.16.9 LEAKAGE

(1) Apply air or oil pressure of 100 to 125 pal (7 to 8.8 kg/cm2) to the

piston.

(2) Check the following for leakage.

(a) Connection of hub spider with cylinder.
(b) :Sliding surface of piston and cylinder.
(c) Clearance betweenflexlock nut and piston.

13. 16. 10 ’.MEASUREMENT OF RESISTANCE IN DE-ICER BOOTS’ LINER´•

See’ Para. 5.4.1, Chapter. IX.

13116.11 OPERATIONAL TEST

Rotate blades several times between feathered and full reverse positions

by apqlying or b~leeding air or ail pressure of 100 to 125 psi (7 to 8.8

kg/cm )..fo the piston. Checkfor the following.

(1) For smooth movement over the´•full stroke..

(2) For interference of link arm with counterweight.

(3) For adequate ´•engagement of high pitch-stop plate at unfeathered position.

(4).~ For smooth return of blades to::feathered position, when pressure is bled.
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14. A_Ej~j TLTRsiNE TEMPERATijRE SYSTE~i

14.1 G~NERAL

This system is, to limit maxim~im torque and maximum interstage turbine

temperature automatically to the presetting values (mslximum torque
1002, maixiniu‘m ITT 9230).
This paragraph describes the electric system only. For the Gysteni desc~ip-
tion pertaining to the engine, see AiResearch Maintenance.ManuB1.

14.2 OPERATION (See Fig. 6-63)

This system actuates when circuit breaker ENGINE POWER AUTO LIMIT on the

circuit breaker panel is closed and ENG PWR LIMIT switch on the LH switch

panel is placed to the AUTO position.

This system operation is that a torque signal from torque transducer, and

an interstage turbine temperature signal from engine thermocouple are sent to

the limiter controller installed on the RH side of main junction box, and

if torque exceeds 100% or interstage turbine temperature exceeds 9230C, the

torque motor bypass valve is driven and engine torque or interstage turbine

temperature is automatically reduced to the presetting values by bypassing
fuel to boost pump inlet and decreasing fuelto engine. Even if either

torque system or interstage turbine temperature system fails, the other

system can be operated normally.

When ENGINE PWR LIMIT swi.tch is placed to MAN, this system is inoperative.

14.3 SYSTEM CHECK

(1) After engine starting, set condition l-~ver to TAKEOFF-LAND and set

engine rpm to 100% by power lever.

(2) Ascertain that ENG PWR LIMIT switch is in the AUTO position and c~cuit

breaker ENGINE POWER AUTO LIMIT is closed.

(3) Set PWR AUTO LIMIT TEST switch, on the center instrument panel, to

TORQUE and hold for about 2 seconds and ascertain that fuel decreases

and engine rpm reduces about 3%.

(4) Set PWR AUTO LIMIT TEST switch to ITT. and hold for about 2 seconds and

ascertain that fuel flow decreases and engine rpm red~ces´•about 3%.

(5) Advance power lever and ascertain that engine power is limited to 100%

torque or interstage turbine temperature 9230C.
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15. SYNCHROPHASER SYSTEM

15.1 GENERAL DESCRIPTION

The synchrophaser is a system which is installed as an aid to the pilot to

maintain identical engine rpm of both engines. It automatically matches

the engine rpm and the phase.relationship between the propellers. The

system operates within a predetermined range limit, approximately 2%.

There are three major components: magnetic pickups, control box and

actuator. The magnetic pickups are located in the propeller governor for

each engine. The control box is located in the cockpit and contains all

the necessary transistorized circuitry to maintain both engine rpm and

propeller blade angle phase. The actuator is a stepping type motor

that operates on command from the control box and is mounted on the slave

(right) engine nacelle.

15.2 OPERATION

Electrical pulses from each magnetic pickup are fed into the control box

where they are compared. Any difference in these pulse rates or phasing
pulse position will cause the control box to run the actuator motor and,
through the flexible shaft, trim the slave (right) engine propeller
governor speed setting to match the master (left) engine rpm and preset

phase relationship. Normal propeller governor operation is unchanged by
the synchrophaser and will continuously monitor engine rpm and propeller
phase angle and reset the slave engine propeller governor as required.

NOT E

The synchrophaser should not be operating during

engine ground run operation, taxi, takeoff and

landing,

15.3 FUNCTIONAL TEST

To functionally test the synchrophaser on the ground, start both engines
and manually synchronize the rpm. Place the synchrophaser switch to ON,
allow the engines to become synchronized. Slowly adjust, in small increments,
the master (left) engine propeller governor to increase and decrease the

rpm. The rpm range over which the slave~ (right) engine remains synchronized
with the master engine is limited to approximately 2%. With the synchrophaser
near its travel end, turn the system OFF, allow the actuator time to return

to its mid-position, then turn the system ON again; synchronization should

result.

I
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15.4 Removal/installation Synchrophaser Magnetic Speed Pick-up

A. Removal

NOTE

Removal and installation procedures
for left and right engine synchro-
phaser pick-ups are identical.

NOTE

Should the synchrophaser confrol

unit re´•quire maintenance, refer to

the nearest authorized Woodward

Service Center.

(1) Open synchrophaser circuit breaker.

(2) Remove forward upper engine cowling by removing
countersunk screws.

(3) Cut safetywire and remove electrical connector’ from

pick-up.

(4) Remove two screws, washers and nuts from pick-up bracket

and remove magnetic speedpick-up.

NOTE

Removal of ~he brush blockmay be

necessary to remove the speed pick-up.

B. Installation

(1) Position speed pick-up in place and secure with screws,

washers and nuts. Torque screws to 14.5 1.5 in-lb.

~2) Connect electri’cal connector tospeed pick-upand
secure with safety wire.

(3) Position forward upper engine cowling in place and

secure with countersunk screws.

(4) Close the synchrophaser circuit breaker.

15.5 Removal/Installation Synchrophaser Control/Switch

A. Removal

´•(1) Open synchrophaser ’circuit breaker.

BRsGr~JAe As
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(2) Remove radio control panel, radar indicator an~

radar mounting rack.

(3) Remove nut and washer from synchrophaser toggle
switch.

(4) Remove electrical connector from toggle switch and

remove switch.

(5) Remove electrical connector from synchrophaser control

box.

NOTE

Removal of additional electrical connectors

to other equipment may be necessary for

acc’ess and removal of the control box.

(6) Remove screws from control box and remove box..

B. Installation

(1) Position control box under-dash and secure with screws.

(2) Connect electrical connector to control box and connect

electrical connectors removed for access.

(3) Connect electrical connector to toggle switch and

position switch in panel.

(4) Secure switch to panel with washer and nut.

(5) Position radio~control panel in place and secure.

(6) Close synchrophaser circuit breaker.

NOTE

With the propeller loaded aft, the minimum

gap between the synchrophaser support bracket

and spinner backing plate must be .050 in.

measured around the diameter.
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16. CONTINUOUS IGNITION SYSTEM (If installed)

16.1 GENERAL DESCRIPTION

The continuous ignition system provides independent ignition switch
in each ignition circuit, and allows engine ignition as required.
This system is used to prevent engine flame out during takeoff,

flight or landing under adverse weather conditions, especially when

icing weather condition exists or may exist.

16.2 OPERATION TEST (See Fig.6-64)

(1) Remove access door from center wing leading edge.

(2) Disconnect the left and right engine switch connectors and connect a

20 AWG jumper wire between pins E and F of the respective airframe

plug.

(3) Restore electrical power, battery or APU.

(4) hull the BA~RY key switch ON.

(5) Place the RUN-CRAM(-STOP switches to RUN.

(6) Place the continuous ignition snitch ON, left then right. The

respective ignition light should illuminate to confirm ignition unit

function

~C*UTION ICAUTION

Do not exceed 10 seconds operating time during this

test

NOVE

Operation may also be verified by an audible click

from the respective ignition unit.

(7) Remove the jumper wire and restore the speed switch plugs.

(8) Start the engines in accordancewi´•t~h the applicable Airplane Flight
Manual. Ensure that simultaneous illumination of the ignition light
and engine start switch light does not occur during engine start.

NOTE

The continuous ignition switches must be OFF duringthischeck.

3-31-90 6-73



/´•’~;5
maintenance
manual

(9) Shut down the engines and turn the BATTERE’ key switch OFF. Disconnect the APU if

(10) Reinstall center wing leading edge access door.

16.3 RECOMMENDED DUTY CYCLES OF IGNITION UNIT

Applicable to 868962-1/-2 ignition Unit

(Engine not modified by GTEC S/B TPEITSE 331-74-0003)

1 Minute Cycles
First Cycle 1 Minute ON 1 Minute OFF

Repetitive Cycles 1 Minute ON 1 Minute OFF

2 Minute Cycles
First Cycle 2 Minutes ON 2 Minutes OFF

Repetitive Cycles 2 Minutes ON 23 Minutes OFF

5 Minute Cycles
First Cycle 5 Minutes ON 55 Minutes OFF

Repetitive Cycles 5 Minutes ON 55 Minutes OFF

Applicable to 868962-3 Ignition Unit

(Engine modified by CTEC S/B TPE/TSE 331-74-0003 and not modif~ed by GTEC SIE

TPE/TSE 331-75-0004)

Up to one hour continuous duty. The total "ON’ cannot exceed one hour without one hour

"OFF". The one hour "ON’ can be either continuous or intermittent.

(Engine modified by GTEC S/B TPEPTSE 331-74-0003 and GTEC SIE TPEPTSE 331-75-0004)

Above 50 degrees F(+1O"C) ambient temperature.

Up to one hour continuous duty. The total "OK’ cannot exceed one hour without one hour

"OFF". The one hour "OW’ can be either continuous or intermittent.

I Below +50 degrees F(+10) ambient temperature with modified engine and continuous duty

ignition box. There is no duty cycle limitation.

J~UTIONICAUTION

Operational times in excess of the duty cycles will decrease the

life of igniters and ignition unit.
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l’i. AUTO IGNITION SYSTEM ~finstalled)

11.1 GENEh4LDESCRIPI~loN
a

The Auto Ignition System is activated by a torque pressure switch that senses the

pressure output of the hydraulic torque sensor If the engine flames out, the torque

pressure drops rapidly below the torque switch set point, thus actuating the ignition.

Following relight, the ignition is deactivated as the torque pressure goes above the

torque switch set point. The system is deactivated unless the "CRANK-RUN-STOP"

switch is in the "RUW’ position.

During ignition operation, the yellow "LH IGNITION’ or "RH IGNITION’ annunciator

is illuminated.

The Auto-Ignition System shall be placed in "AUTO" for all normal flight conditions.

The Auto-Ignition System shall be placed in "CONT"’ for certain additional conditions

that are described in the Airplane Flight Manual.

1’i.2 OPERATION TEST

(1) Perform AUTO-IGNITION SYSTEM CHECK in accordance with paragraph AFTER

STARTING ENGINES in Section 5 "NORMAL PROCEDURES" of the aplicable FAA

Approved Airplane Flight Manual.

6-76 1-10-98



CHAPTER

FWEL SYSTEIVI



maintenance
manual

CHAPTER VII

FUEL SYSTEM
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i. GENERAL DESCRIPTION

The fuel system consists of the following systems (See Fig. 7-1).

Main fuel system System which feeds fuel from wing
tank to engines.

Tip tank fuel system System which transfers fuel from tip
tanks on the wing tip to the wing
fuel tank.

Outer tank fuel system Systemwhich transfers fuel from

outer tanks in the outer wing to

the main fuel tank.

Fuel Specifications The following lists the approved fuels.

(1) Aviation Turbine fuels ASTM D 1655-68T Types Jet A, Jet A-1

and Jet B

(2) MIL-T-5624-1 Turbine Fuel Grades JP-4 and JP-5

(3) MIL-F-5616-1 Fuel Grade JP-l

(4) Ma-F-46005 (MR)-1 Types r and II

(5) British Ministry of Supply Specifications
(a) D. Eng. R.D. 2482 Issue No. 2

(b) D. Eng. R.D. 2486 Issue No. 2

(c) D. Eng. R.D. 2494 Issue No. 4

(6) MIL-G-5572 Aviation gasoline (emergency fuel use only)
(a) Grade 80/87 octane

(b) Grade 100/130 (low lead) octane

CAUTION

Avoid operations above 10,000
ft. msl when using aviation

gasoline.

Anytime the mixture of aviation

gasoline to turbine fuel is 25%

or more, add one quart of avia-

tion grade oil (MIL-L-6082,
Grade’ 1065 or 1100) per 100

gallons of aviation gasoline
to the fuel mixture.

(a) Grade 80/87 octane aviation gasoline may
be used as emergency fuel only. The amount

mustnot exceed 1,000 gallons per engine for
each 100 hours of engine operation.

(b) Grade 100/130 (low lead) aviation gasoline
may be used as emergency fuel only, The

amount must not exceed 250 gallons per engine
for each 100 hours of operation. Maximum
total usage is 7,000 gallons per engine during
any 3,000 hour period.
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(c) If combinations of Grades 80/87 octane and

100/130 LL are used, the following formula

is used to establish allowable proportions
of each for any 3,000 hour period.

gal. 100/130 LL gal. 80/87 octane

Less than 1.0

7,000 30,000

CAUTION

Water may freeze within fuel sys tem. Use MIL-I-27686

jet fuel icing inhibitor in fuel of all tanks. Do not

mix in excess of 0.1596 in volume of MIL-I-27686 jet fuel

icing inhibitor to fuel of all tanks. Be careful
because some commercial fuels already contain icing
inhibitor. Do not add to such fuels.

NOTE

Shell ASA-3 anti-static additive, or equivalent, may be
added in amount to bring the fuel up to 300 conductivity
units, but in no event shall the additive exceed 1 ppm
(parts per million).

Capacity le fuel
Fuel Tank Qty (U.S. gallon) J(U.S. gallon)

Main tank 1 159 5

Left tank 1 15
Outer tank

Right tank 1 15

Left tip tank 1 93 3
Tip Tank

Right tip tank 1 93 3

Total fuel capacity 375
Unusable capacity 11
Total usable capacity 364
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I´•I MAIN FUEL SYSTEM

The main -fuel system consists of three integral tanks in wing center section,
right and left wing outboard sections (W STA 580 to 1950), two boost pumps

for supplying fuel to both engines, two fuel shutoff valves, two fuel filters,
two boost pump warning switches, manifold check valve, tubing, hoses, fuel

quantity transmitter, fuel flow transmitters, etc.

The three integral tanks are interconnected to act as one fuel tank, having
a total capacity of 159 U.S. gallons including unusable fuel of 5 gallons.
The fuel filler port is located on~top of outboard tank. The fuel in the

tanks flows into the center tank by gravity. Between the center tank and

outboard tanks, a check valve is provided to prevent the reverse flow of fuel.

Boost pumps are located at the left rear and right center bottom inside the

center tank. Through these pumps, fuel is injected under pressure into the

manifold located on the front wall in the center tank. The boost pumps

supply fuel to both engines through the manifold. The fuel flows out of

the manifold, departs right and left, and is delivered under pressure

through the electric-motor operated fuel shutoff valves and the fuel

filters to both engines.

3-31-90 1
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The bodsti Pump ail is on the right-hand

PI~P FAIL on the annuriciafo~ pariel of cockpitsddeof the cente~ tanki alid aut.oinatically iliiirhinates the lights of BOOST

the upper

part of the instrument panel, when fuel pressure falls b~low 3.2 psi,
iridbcating the presefice of t~ouble in the In the center tank and

outboard t.aTiks, capacitor ’tyiie ruei quantity transmitters are mounted to

show the total quantitl of fuel in the tanks.

1;2 AUXILIARY TANK FUEL SYSTEM

Auxiliary tank fuel System consists of tip tank fuel system and outer

tarik fuel system.

1.2.1 TIP TANK FUEL SYSTEM

This systemconsists of tip tanks (93 U.S. gallons each) mounted at

the wing´•tips, airpressure shutoff valve, air pressure regulator,
fuel shutoff valves, fuel level control valve, and tubing. The

fuel in the tip tanks is transferred into the center fuel tank by
air pressure. Fueltransfer from the tip tank to the center tank

is controlled bythe fuel levelcontrol valve´•installed in the

center tank.

1.2.2 OUTER TANK FUEL SYSTEM

This system consists of outer tanks(l5U.-S. gallons-each) mounted

at the LH and RH outer wings, transfer pumps,,fuel low pressure

warning switch, check valve, vent valve, dip stick, and tubing.
The fuel in the outer tanks is transferred into the center tank by
transfer pumps, flowing together with the tip tank fuel transfer line.

1.2;3 CONTROL OF AUXILIARY TANK FUEL SYSTEM

Tip- tank and outer tank fuel is transferred in AUTO or TIP MANUAL

mode. InAUTO mode, tip tank fuel andouter.tank fuel is trans-.

ferred in turn,selecting automatically. TIP MANUAL mode is used

when AUTO mode is defective and only tip.tank fuel is transferred.

Mode is selected by placing FUEL TRANSFER switch to AUTO or TIP

MANUAL

1.3 FUEL ADDITIVES

1.3. 1 ANTI-ICING ADDITIVES.

Fuel system icing´•inhibitors which conform to MIL-I-27686 are accep-

table- for use with fu’elwhich is not premixed.with anti-ice additives.

The -amount of, additive to be used in the fuel should not exceed 0;15%

:(nlaximum) by volume.

For blending procedures, seeParagraph 8.7.

1.3.2 ANTI-STATIC.ADDITTVV

SHELL ASA-3 anti-static additive(or equivalent) is approvedfor use

in amounts torais’e the fuel up to300 conductivity units, except

that in no case shall the additive concentration exceed 1.0 ppm.
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1.3.3 MICROBICIDE ADDITIVE

Microbicides should not be us~d in fuels unless there is presence of

foreign organisms or conditions are such that their presence may be

anticipated. In such instances Sohio Biobor JF Biocide (mfg. by U.S.

Borax) or equivalent may be used in the fuel for pesticide and microbicid~

purposes in amounts not to exceed 270 ppm maximum for the initial sterili-

zation, and 135 ppm for continuous usage or intermittent use.

Should there´• be an indicated presence of micro-organisms in the fuel

system, it is recommended to use the biocide additive for a minimum of

three months or 600 hours of engine operation. The initial steriliza-
tion level (270 ppm) should be maintained at least 72 hours before

adding untreated fuel.

Should conditions require continued use, stored ~fuel may be pre-mixed
with the biocide additive in amounts not to exceed 135 ppm.

The bioclde may be meter blended with the fuel during the fueling
process or by batch blending. When batch blending, the biocide should

be added while the tank is approximately 1/2 full.

NOT E:

Complete mixing is necessary

for fungicidal activity.

The following chart lists the required amount of biocide to be

blended with various fuel tank quantities. The biocide requirement
is based on a fuel weight of 6.7 Ibs/gal for this chart. To blend

with other fuels, multiply the amount of fuel in pounds by 0.004;
this will give the amount of biocide in fluid ounces required to

meet the270 ppm requirement (use afactor of 0.002 for 135 ppm).
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(BAS;I~D ON FrEi; 6;7 LBS/Gi4I;)

’oP
Pnj’EL REQar~

270 ppm 135 ppm

gal ;(fl. ~iij gai (fl. oz;)

MAIN TANK

159 gdllons 6.bSi i4ii3) ~;016 i2.065)
80 1’ 0;016 (2.08) 0;008 (1.040)
40 d.008 0.004 (0.520)

ijUTER AUX TANK

is gallons (0.39d) 0.06150 (0.195~
8 o.oois (0.208) 0.00075 (0.104)

T~P TANK

93 gallons ’0.0186 (2.418) 0.0143 (1.209)
47 0.0094 (.1.222) :0.0047 (0.611)
23 0;0046 (0.598). 0´•.0023 (0.299)

AE´•TII OF

STORED FUEL

10 0.002 0.26) 0.001( 0.13)
500 0.100 13.00) 0.050 6.50)

I, ooo ´•0.200 26.00) 0.100 13.00)
2,500 ..~0.500 65.00) 0.250 (~32.50)
5,000 1~;00T)‘ (136.00) 0.500( 65.00)

io ,ooo 2’. 000~’ (260.00) 1.000 (130.00)
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2. FUEL FEED SYSTEM

Fuel in the wing tanics flows into the center tank by gravity. A check

valve is located betwee~ the center tarik and outboard tanks to prevent
reverse flow of fuel.

Fuel is fed into the manifold mounted in front of the tank b~ two boost

pumps in the center ta~nk. A boost pump warning switch is mounted in front

of the center tank, and turns on the light of BOOST PUMP FAILon the

ahnunciator panel o~ the cockpit and of CAUTION on the instrument panel,
to indicate the presence of trouble when fuel pressure has dropped
below 3.2 psi,

Fuel flow branches off into two lines at the manifold and passes through
the fuel shutoff valve and flows into the fuel filter. Filtered fuel is

fed through the fuel line to the ~fueL inlet of. the engine. ~In case the

fuel filter becomes:blocked with dirt, the’fuel flows through the bypass
valve to each engine.

2.1 BOOST PUMP

Theboost pumps are constant-speed, centrifugal, submerged type pumps

located one each at the left rear and right center bottom of the cenrerfueltank. These pumps´• are operated by closing the circuit breaker BOOST

PUMP. The boost pump is designed to operate on 28 volt 10 amp DC´• power,

has a.capacity of O to 2,000PPH of flow rate at 14.1 to 50 psi (0.9 to

3.5 kg/cm2) of delivery pressure, which is sufficient to operate both

engines at the same time with one pump operational. The electrical

wiring to the pumps is designed to operate both pumps when either engine

has malfunctioned.

7-(7)8
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2. i. 1 ~EiEMOVAL (S$e Fig. 7-2 ada 7-3)

Turn main tank switci~ and aircraft power source O‘E;F by pulling out circuit

breaker "BOOST PUMP".

(i) Make sure fuel shutoff valve is closeci,

(2) Drain integral tanks.

(3) Remove center tank acces’s pahel on top of wing.

i. Flange ass’y

2. Gajket

ORIGINAL 3´• BOOSt pump

As Received By 4: 110" ring

AT P 5. E~how

6. Bolt

7. Nut

4

4"
465

Fig 7 2 Disconnect fuel drain

line and wire Fig 7 3 Installation.of boost pump

(4) Disconnect hose -from boost bunp to manifold.

(5) Remove wing´•filletdoor, and’disconnect fuel drain line andseal drain

line from the bottom of pump.

(6) Disconnect~electrica1 wiring at knife d~sconnect.

(7) Cut lock wire and remove´• bolts attaching boost pump.

(8) Take out pump together´•with gasket and flangeassembly through center

tankaccess door on top of wing.

(9) Install in reverse sequence of removal.

Take care of the following items when installing.

(a) Installation torque of boost pumpattaching bolts is 25 to 30

in-lbs (28.8 to 34.6kg/cm). After installation,. apply lock

wire to bolts.

(b) Installation torque for‘´•´•universal: elbow attaching:bolts of

boost pump drain is..4d to.65 !in-lbs (46 to 74.9 kg/cm).

(c) Installation torque for fitting attaching bolt at fuel delivery

port is 75 to::85- inilbs (86.4 to’97;9: kg/cm).

(d). Installationtorque for accesspanel attaching screws on center

tank upper surfaceis 30 to 35.in-lbs- (34.6.to 40.3kg/cm).
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NOtE

Access panel of center tanli on top of wing should

be installec~l in correct position.
Incorrect installation may cause fuel leakage.

NOTE

I’lace put-lip ~vith its fuel deliverji port: faced iii

proper clii´•ection when insl33ling.
I-’roper direction of port is ;il,out 20

dcGrccS to the right: from front (flight direction) on

Icfl-j~alnl side pun~p and al,out 05 degrees to 1:he

left froln i’ront (f7ight clircc:tion) on right-hand
sitle punil,.

Opel-3lion check of I,oosi I,rim~-, is as follows:

(1) Close MASTER CAUTION circuit breaker and make sure that left

and right boost pump warning lights BOOST PUMP FAIL are illu-

minated.

(2) Close RH BOOST PUMP and LH BOOST PUMP circuit breakers and make

sure that left and right boost pump warning lights BOOST PUMP

FAIL go out.

(3) Make sure that operation noise of pump is normal, no leakage
from pump section and drain line connecting sections, and that

leakage from the seal drain is less than 2 cc per hour.

(4) Pull out circuit breakers RH BOOST PUMP and LH BOOST PUMP. Left

and right boost pump warning lights BOOST PUMP FAIL should be

illuminated.

(5) Pull out circuit breaker MASTER CAUTION.

NOTE

Do not operate boost pump

in dry fuel condition.

2. 2 IE~UEL SI-1U"OFF VALVE

The fuel shutoff valve isa motor-operated gate valve, located on the

manifold at the center tank front outlet. To open the shutoff valve,
close "SHUTOFF VALVE" circuit breaker and turn ’%LAIN TANK" switch to on.

To close the valve, turn the switch to off. In case of emergency such as

engine fire, trouble, etc., when the fire handle in´•the cockpit is pulled
the valve closes immediately. The valve is designed to close normally in

one second. The valve-driving motor operates on 18 to 30V DC power.

7-10



msinipaacse
of~ re n to D

i. 2.1 A~N‘D ir;j8TAi~jLATION (See Fig 7-4)

(1) Drj~in integral tai~ks and ifLiel lines.

(2) Remove ceiiter wing front access panel.

(3) Discoiinect fuel line at the valve.

(4) Dis’connect elect’ric connector and bonding jump´•er.

(5) Remove two bolts to separate bracket from front spar of wing.

(6) Remove wi~idh connect shutoff valve and remove Shutoff valve.

(7) Install iii reiierse seclu8nce of removal.

Take care of the following items i;Nhen ihstalling.
ORIGINAL

(a) Install "0’’ ring,lubk´•icatin$ with petrolatum (W-P-236). AS Received By
Installation torque of~bolt connecting the valve and AT P
connectoi~ to elbow is 50 to 70 in-lbs. (57.6 to 80.6

kg-cm)’*l, 20 to 25 in-lbs. ~23´•to 28.7kg-cm) -k2.

i. Shutoffvalve 5. Bracket

2. Elbow 6. Line

3. "0" ring 7. Front spar7

cJ4. Connector 8. Bonding jumper

´•1

2 8

6

3
1

5.
~U ~I

"1 Aircraft S/N 652SA, ~61SA
Aircraft S/N 697SA and I-subsequent

Fig 7 4’ Inst~llation of fuel shutoff valve

2. 2. 2´•’OPERATIO~j CHECK

(1) Remove center wing front access panel.

(2)’ Close ’’BOOST PUMP" and "SHUTOFF VALVE" circuit breakers.

(3) Turn "MAIN TANK" switch to on.

(4) Make sure, th~itvalve ovei´•ride lever(Red) moves positively from FULL

CLOSE positionto FULL OPENposition and th‘at pressuredfuel flows out

when fuel hose:to engine is ~remdved?

(5, Turn "IIIAIN TANK" suitch to off: .OWIGI NAL ns

RECEIVED BY aBP 7-11
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16) Make sure that valve ojerride lever moves positively from FUEL OPEN

position to FULL CLOSE position and that fuel flow from hos’e connecting to

engine stops.

NOTE

Check that override lever of valve does not interfer

with tubing or wiring around the valve.

(7) Pull out circuit breaker.

(8) Install center wing front access panel.

2. 3 FUEL FILTER (See Fig. 7-5)

The fuel filter is attached to the bracket located at about the middle of

the wing leading edge between the fuselage and the nacelle with four bolts;

The filter element is accessible´•from the access door located on the lower

surface of the wing leading edge. The filter element is produced from

60 to 70 mesh metal screen. The filter is provided with a pressure

switch, which automatically operates to turn on the fuel pressure warning~
light in the cockpit, indicating obstruction of filter element, when a

difference between inlet p2essure and outlet pressure has reached 1,9 f

0.3 psi (0.13 f 0.02 kg/cm The filter element consists of a.lst and

2nd element. When differential pressure has reached 2.0 f 0.25 psi
(0. 14 f 0.02 kg/cm2) due to obstruction of .the Ist element, the Ist valve

opens to allow the flow through th’e 2nd element. In ca´•se the 2nd element

0.5 psi (0.28 f 0.03 kg/cm~), the 2nd valve opens and fuel does not. flow

also has been blocked and the differential pressure has reached 4.0 f

through the element but flows through the bypass line. The drain´• valve is

located on the bottom of the filter bowls, for draining fuel and water.

2. 3. 1 REMOVAL AND INSTALLATION OF

FILTER (See Fig. 7-6)

(1) Make sure that fuel shutoff valve is closed.

(2) Remove leading edge lower access panel.

(3) Drain fuel from drain valve on filter bowl.

(4) Cut off lock wire on the bowl nut, loosen

the clamp or bowl nut that holds filter

bowl and gently lower bowl and filter

element straight down.

(5) RRmove filter element from the bowl.

(6) Install in reverse sequence of removal.
Fig. 7 5 Fuel filter

Take care of the following items when

installing.

(a) Install O-ring lubricated with petrolatum (VV-P-236).

ORIGINAL
7-12 As Received By
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(b) Check filter element ahd bowl for scratches, abrasions or cracks.

Damaged part should b~ replaced.

(c) Ins~rt element and baffle with bypass valve into the bowl, set O-ring
in glrootr8 on head, and install the bowl at correct position.
Tighten nuts hand-tight and secure lock wire. For clamp type filter tighten
clamp to 25 30 in-lbs torque.

(d) If nutis tightened with "0" ring´•out of groove, damage
or cuts to "0" ring will occur, so installation should~be
accomplished with great care.

lhQ OTE

When removing bowl from ;´•-~3
filter asernbly, lower the

bowl down gently to avoid

spilling of fuel.

C~UTION

After removing filter ele-

ment, do nijt leave the head 2

opknl Reinstallthe bowl

temporarily so as not to let-
3’

dust in.

2. 3. 2 CLEANING OF FILTER ELENIENT 4

.The’lifeand performance of the filter

´•element depends on the method for hand-

lir?g it "therefdre, handling should be 5

done Carefully.
To clean the fuel filter element, proceed.
as follows,

(1) Soak the element~’in trichloroethylene
for 10 minutes and clean off bulk df

dirt by vapor degreasing. :6

(2) Sonicly´•clean element´•in mild detergent
solutipn~ (MIL’D-16 71, type l)’for.
20 30 ’minute s.

(3) Rinse in hot water,.l40": idbOF fdr
20 minutes.

´•(4) Allow screento air dry, dr dry in oven

at a temperature between 100" ’300"F. i. Filter head´• 5. Bowl

2. "O"ring 6. Drain valve

3. Filter element 7. Nut or

4. Baffle clamp

Fig 7’- 6 ~Fuelfilter element
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CAUTION

i Do not blow across element screen witk damp air.
ii Never allow removed filter elements to dry in a

dirty condition. When it is impossible to ~nmedia-

tely clean the removed element, immerse it in fuel
or solvent until able to clean.

iii If ultrasonic. cleaning is not available, clean it in
solvent P-D-680 or equivalent and dry with air.

2.4 BOOST PUMP WARNING SWITCH

The boost pump warning switch is located at the center of the forward side
of the front spar, It is designed to sense fuel pressure from the fuel

line extending from the boost pump and, when fuel pressure decreases

to 3.2 psi (0.224 kg/cm2) or lower, it will operate automatically to turn

on CAUTION warning light in the cockpit and BOOST PUMP FAIL on the annunciator

panel, indicating the presence of trouble in the pump. The switch is

accessible from the center wing front access door. When the quantity of

fuel in the tank is 120 gal, or less, the switch can be removed without

draining fuel.

2. 4. 1 REMOVAL AND INSTALLATION (See Fig 7-7)

(1) Open fuel filler port and make sure fuel level is more than 2. 7 in. below

full fuel level. When more fuel remains in tank, drain fuel to lower ].evel.

(Drain so that fuel’ quantity indicator of main tank indicates 120 gal, or lower.

(2) Open center wing front access panel.

(3) Disconnect fuel line and switch.

(4) Disconnect electric connector.

(5) Pull out switch from bracket.

(6) Install in reverse sequence of removal.

ORIGINAL

As Received By
AT P

Fig 7-7 Installation of fuel low

2.5 FUEL LOW LEVEL WARNING SWZTCH
level warming switch

When the fuel indicator of wing tank indicates 30 f 5 U.S. gallons, a

micro switch installed inside the fuel quantity indicator operates auto-

matically and turns on the warning light FUEL LOW LEVEL in the cockpit.
In addition to this switch, a float switch is installed inthe center

tank and turns on the warning light FUEL LOW LEVEL when ~he fuel in the

center tank becomes 10 f 1.5 U.S. gallons.. This float switch actuates

independently of micro switch in the fuel quantity indicator;

7-14
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(1)
(2) fiiei in ~wing t8nk;intil warning light F’I~L i;dFj L~VEL

(3) When the t\ramihg light illtrmi~ihtesi in the.tank sfioulii b~ 30f5
U.S. galldns, excluding fuel;

(4) Inspe~tion of switch in the cBnte~tank is without
operating the fuel ~uanfity indicator. fu~i (ceihter
tank andi LH and R~I outboaid tanks) after illumination of warning light
should be 33+5 U.S. gallans;

2;6 MANIFOLD

The manifbld cods´•isting of adapter.and body is located $lightly to the left

from the centeroi the fr6izt ~Side of the center fbel tank. Fuel coming
from two boost pumps in the center tank collects in this manifold, and

is then fed to both engilies. The adapter is attached to the front spar

of the center fuel tank. The elbow on which the fuel shutoff valve is

inst’alled is mounted on the adapter.

2.6.1 REMOVAL AND INSTALLATION (See Fig 7-8)

(1) Drain integral’ tank.

(2) Remove center tank upper LH access panel.

(3) Disconnect fuel hose which connects boost pumpto manifold, at the´•

the tee joint.

(4) Remove pressdre sensing hose connecting to boost pump warning switch.

(5) Remove center wing front access panel.

(6) Remove fuel shutoff valve~and elbow.

(7) Cut lock wire and remove ten attaching bolts for manifold.

(8) Take manifold:out through~center tank upper access door.

(9) Install in reverse sequence of removal.

3. FUEL VENT SYSTEM’

The fuel vent system is providedfor the proper ´•aajustn;entof fuel tank

inner pressure unherev´•ery condition. Integral~tanks are interconnected

by vent holes and vent lines ´•.nd air ´•in the tanks are freely open to each

other; Vent holes are pr.ovided between the center ta~k andoutboard tanks.

The vent valves are located on the’ top of´•the center tank and outboard

tanks. Vent valves connect the outboard tank valves to the center tank

vent valve and are led to the flush type vent‘ outlet on the lower surface

of wing between spars,.near the wing tip..: This vent outlet is designed
to provide slight pressure’ to fuel tanks, preventing ~obstruction by icing.

The vent valveis designedto operate.during climb or descent of:the aircraft

by corresponding float-movement~to the the fuel level. Two relief

valves are provided ~on thecenter fuel tankwhich are connected to the vent

line. These valves are designed´• to openlwhen the pressurereaches and/or

exceeds 2.0 psi~ (0.14 k.g/cm2j ´•in-’the tank to allow the air and/or fuel into

the vent line to prevent pressure builaup´•.in the tanks.

_li---´•´•´•-’’;----.-
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i.
4 ~-5

o~q.
4 2

3

I. Check valve 3. Elbow

2. Adapter 4. "0" ring

Fig 7 8 Installation of manifold

3

~,STT=

I;

8
i. Vent valve

i. Gasket

3. Vent valve body

4. Ventline

Fig 7 9 Center tank vent valve
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of the part of th~ center It is designed to close the vent byaThe%enter tank irent valve i´• fl’oat-type andlocated at the access door on the top

flbat when the fuel ievel rises,

3.~.i REMOVAL AND I~STALLATION (Se~ Fig 7-9)

(1) D’~gin the integral tank.

(2) i2eli~oire the L. k. and R.1H. aces:s panel on the top of the center wing;

(3) Ri~nioire fd~r iyhich attach l;h vent valve cov~r and v~nt valve body,
and discorine.ct the vent lines leading to the L.H. and R.H. outboard tanks

and also le&ding to the main vent line.

(4) Cut ~the lock i~iire from thevalve body and remove the valve with

a gasitet froni the valve body.

(5)- Install in ~ireverse Sequence of re~sval.

Takecare of thi~’following items when iilstalling.
(a) InSrallation torque of the vent valve to the body is 150

to 250’in-lbs. (17~1 to286 kg-cm).
(b) Installation torque for the screws of the access dooris

30 to 35 in-Llbs.(.34 to~40kg-cm).
3.2 OUTBOARD TANK VENT VALVE

The outboard tank vent valve is installed on the top of the~ outboard tank and

the same~one as the center tank vent valve. It is easj.ly accessible through
the access door on the top of thetank.

3. 2. 1 REMOVAL AND INSTALLATION (Se Fig 7-10)

To remove and install the vent valve, proceed´• as follows.

(1) Open the acces’s panel (W. STA1250h´•W;STA1600) on the top of the outboard tank.

(2) Disconnect the vent lines.

(3) Remove four bolts which secure the valve and fitting;

(4) Remove the valve and fitting from the bracket and remove the valve with "O"

ring from t~e fitting.
(5) Install in reverse sequence of removal. Installation torque of

the valve’ to screw into the.fitting is 390 to~ 430 in-lbs. (445
to 491-kg-cm)

3. 3 -OUTER TANK VENT VALVE (See Fig 7-11)

The- outer; tank vent valve is a ball-type valve installed on the top of the~ outer

It is designed to close the vent by a ball-type float when the fuellevel rises.

It is easily. accessible.through the .ccess door on the top of the tank.

3. 3. 1 REMOVAL AND INSTALLATION

To remove dr install. the~ vent valve, ´•perform the following procedures with

aircraft power off.

(1) Drainthe outer tank.
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1. Ventline

2. Vent valve fitting

3. Bracket

4. Attaching bolt

5. Washer
6 lcl

6. Vent valve

ii7. "0" ring

Fig 7-10 Outboard tank vent valve

(2)(3) Remove dip stickand filler port cap.
iBpen filler port cover at W,STA 34;40..

(4) Loosen hose clamp at fuel filler’ port
and disconnect vent line.

(5) Cut safety wires of 14 bolts attaching
Vent valve, remove bolts, and remove

vent valve with vent line and connector hose.

(6) Install in reverse sequence of removal.

1~

2

i. Vent valve 3

2. ’~0" ring

3. Ventline

Fig 7-11 Outer tank vent valve assembly
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ta~k is thi;e~ se´•ctions, sei~ter: t~ni(, it; i-I ’dutbd$~d taiiic ai~d

tank ioy bdikhedds at ~iT; 586. Eac~’’’h sadtii~n is iiiterdoj3rie~ted

by ve~t Foi’ repair of integral t~i’iiii; see chaljter 2 Sectioi~ 6 df this

ms~uai

WOTE

kccess panel install~d in correct position.
Incbrredt instdllation ma)i cause ´•fuel leakage.

center access Fuel filler port (’kl)

Center\Yin tankOutboard tank

door access dooraccess door

Filler port Filler port ("2)

III I
II~

-----J[L-- -L- --)IL---

Left outboard tank Center tank ~ht outhaatg tank

I
1950 1660 1250’ 920 580 194 0 194 580 920 1250 1600 1950

(W. STA)

Access dqor~ ~(Rem oval)

"1 Aircraft S/N 652SA, 661SA; B97SAthru 724SA

"2Airdraft S/N 725SA alid´•subsequent

Fig 7-12 I~ocation of integral´•tank access door
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5. TIP: ANK FiTEL SYSTEM

Th;e tip tank fuel syZ;tem consists of two 93 U.S. gallon tip tanks located

on the wing tips, pressure air line for pressure supplyof fuel, air

shutoff valve, air regulator, check valve, vent disc, fuel line

for transferring fuel to c~nter tanks, fuel shutoff valve, and fuel level

control valve. The fdel in tip tanks is transferred to.the center tank

automatically by air pressure in accordance with the’fuel level. of the

center fuel tank. The screen and orifice are installed in the line for

air conditioning system.

5.1 FUEL TRANSFER SYSTEM

Close the TRANS CONT circuit breaker and place the left or right TRANSFER

switch to the TIP MANUAi; position. When the fuel quantity remaining in

each tank is over 3 gallons, the pressured air taken from the air condi-

tioning system flows through the air shutoff valve and the air pressure

regulator where it is regulated to 4 to 5.5 psi (0.28 to 0.39 kg/cm2),
thus adding air pressure to the tip tanks. The pressurized fuel from

each tip tank passes through a fuel line, strainer, fuel shutoff valve

and joins at the center main tank inflow port. The fuel level control

valve acts when the fuel level in the center tank drops below the opera-

ting level of the fuel level control valve and allows fuel to flow into

the tank. The valve closes when the fuel level rises.over the operating
level. The fuel low level switch, in each tip tank, operates when the

operates the TIP LOW LEVEL annunciator light on the lower engine
tip tank fuel level is 3 gallons or less. This low level switch

instrument panel and also energizes the air pressure shutoff valve to

the closedposition.

5.2 AIR SHUTOFF VALVE (See Fig 7-13)

The air shutoff valve, which is solenoid-operated, is designed to operate
in 0.05 second.. It is located in the wing-fuselage fillet on the tip of

the top of the right-hand side of the fuselage. When’both the right and

left: low level switches of the tip tanks operate, thevalve automatically
closes.

5.2.1 REMOVAL AND INSTALLATION

(1) Remove center wing front access panel.

(2) Disconnect electric connector.

(3) Disconnect air lines on both sides of shutoff valve and remove

the valve.

(4) Install in reverse sequence of removal.

5.3 AIR PRESSURE REGULATOR

The pressure regulator is located on the same bracket as´•the air shutoff

valve.
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~hls i$ the ~s the shutoff valve u’sed in the aiain fuel feed

sijitch is p~aced to ~IANZjAL Position, The ~alve is cios~d
s~stemi ~he vaiv@ is bgened iniheli circui~ breaiter TIliWS ‘CO~T i~ ~losed aild

when the ~witch is placed to the OFF position, This ~alve is accessible

thrdtiBh the bccess door ~n the wing leading edge lower surface iriboard of

the ~celle i

5.3.1 RE~MOVAL AND INSTALLATION (See Fig 7-13)

~o Lemove and install the air pressure regulator, proceed as follows,

(1) Remove c~nterwing front access panel,

(2) Disconnect lines at both ends of the regulator and disconnect drain line,

(3) Remove three screws and spacers, and regulator,

(4) Install in reverse sequence of removal,

5.4 FUEL SHUTOFF

This valve´•is the s~me’as th.g.fuel shutoff iraliie used in the main fuel feed

sys fem, The iralve is opened when circuit breaker FUEL TRANSFER CONT is closed

and FUEL TRANSFER switch is placed to AUTO (when fuel remains in tip tank)
oi- TIP MANUAL, The vdlve is closed when’the switch is placed to the OFF position,

This valve ~s accessible through tile access door on thewingleading
edge lowersurface inboardof the nac~lle.

5.4.1 REMOVALAND INSTALLATION (See Fig 7-14)

(1) Remove access door on’wing leading edge lower surfac´•e inboard of

the engine nacell~.

(2) Disconnect electricconnector and bonding jumper,

(3) Disconnect fuel lines at both sides of shutoff valve,

(4) Remove attaching bolts for the:valve and take the valve.outof bracket,

(5) Install in reverse sequence of removal,

ii

s: ~:S´•:’C
3

Fig~ 7-13 Installation of aik´• shutoff valve Fig 7-14, -Installation of fuel

and air pressureregulator shutoff vrilve

ORIGINAL
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5. 5 FUEL LEVEL CONTROL VALVE

The fuel level control valve, located ~in the center tank, consists of a float, pilot
valve, and diaphragm.
The pilot valve is interlocked with the float. The diaphragm chamber, the top of

which constitutes the wall, is connected to the pilot valve chamber. The bottom,
formed by the diaphragm, is pl;ovided with a small hole in the center. The fuel

outlet is closed by the seal of the diaphragm.

5. 5. 1 REMOVAL AND INSTALLATION (See Fig. 7-15)

To remove the fuel level controlvalve, proceed as follows:

(1) Drain fuel system.

(2) Open access door on top of right-hand center tank.

(3) Disconnect fuel line by removing four bolts and take out the valve.

(4) Install in reverse sequence of remo3al.

sjrs
m

6

O

I:~

1. Fuel control valve 3. Adapter 5. Seal 7. Diaphragm chamber

2. 0- ring 4. ~Pilot 6. Float 8. Diaphragm

Fig. 7 15 Installation of fuel control valve

.Take care of the following items´• when installing.

(a) Installation torque of four:bolts connecting the fuel level control valve is

10 N 14 in-lbs. (11.4 to ´•16.0 kg-cm).

(b) Install O-ring, lubricating with petrolatum (VV-P-236).
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~lie Zelilei at gbove 7 psi(i).49 kg/cn:) of tanii i nn.er p~essure to let

pr´•essure dht fiito the’atm~sphere, af;d at -O. ?y -´•1 .r2~1:lsi.i7-0.;05--
to suip~iy oiitbi~e ´•air iiito the tanii. The \ialve

is sci´•eiired in bri the taiik ´•waij Bndl ´•i,ermits
removal and iristallation tlirectly i‘lctrr~ outside;
Installation ~brque ie 300- 4(10 :id-l 1,9 i346~ 46 i

kg- ctn).

5. 7

The tip taizks are made of ailuminum alioy~
and each t~nk is installed to the wing tip
with two brackets. Each tank’ is divided Fig. 7 16 Sniffle valve

into three parts: front, center and rear.

These three parts are connected to ohe another with 20bolts gt each seam.

There is a vacant space in the ´•tip of the front and rear .to prevent tank

d~magefrom lit~hta2ng strike.

Two~fins are provided on the tank for improved flying characteristics. An

access hole is provided on.the top of the front section. Ar the center of

the tip tank, the fuel quantity galge tank unit is installed, by which

fuel quantity is’transmitted to the dual pointer indicator in the cockpit,

indicating fuel quantity of-the tank. I

Tip light and sniffle valve are located on outer side of each tip tank.

The pressure air line and fuel feed line are connected with hoses to the

counterpart lines on the airframe. The area between the tip tank and the

wing is faired with fill’ets. The drain valve is located on the bottom

of the tank. On of the.tankis a low-level switch,
which automatically operates at 3~gallons of remaining fuelto close the

air shutoff valve.

Onthe top at the rear.of the´•tank is a fuel filler port.

Connection’and separation of the three sections of the tip tank can be

accomplished through access doors on the´•top of each section.

P11OTE

When work’ is done in ~the tank,´•´• special
attention must be paid not to apply

~!´•st’rong force on tubing’~and conduit, et´•c.
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5.7.1 REMOVAL AND INSTALLATION
To remove the tip tank, proceed as follows.

(1) Push sniffle valve to relieve pressure inside the system.

1~ R M I P1 G

i High pressure may be present in the system
and, therefore, be sure to relieve pressure ORIGINAL
prior to tank removal.

As Received By
ii Do not stand directly in front of the sniffle

AT P
valve when releasing pressure, due to

possible.fuel ejection through the valve.

u;´•:

Fig. 7- 17 Remove fillet and wire Fig. 7 18 Pull out air pressure line

at terminal block and fuel transfer line

(2) Drain fuel.

(3) Remove fillet.

(4) Disconnect electric wires at terminal block, see Fig 7-17.

(5) Loosen hose clamps of pressure air line and fuel transfer line, and

then pull hoses off, see Pig 7-18.

(6) Remove three attaching bolts and then remove tip tank carefully.

(7) Install in reverse sequence of removal.

5.7.2 NOTICE TO INSTALL TIP TANK

(1) Tighten hand-tight the bolts which connect wing side rear fitting to

tip tank rear bracket after applying MIL-G-21164 grease on the bolt

shanki ´•Apply lock wire to prevent bolt from rotation.

(2) Apply MIL-G21164 grease on the bolt shank. Make sure that the clearance

between wing side fitting and tip tank bracket is less than 0.01 in.

(0.25.mm), and then apply 270 to 300 in-lbs (309 to 343.kg-cm) torque.

(3) Make sure that the clearance between wing side rear fitting and tip
tank rear bracket is more than 0.002 in. (0.05 mm) after installation,
see Pig 7-19.

(4) Installation torque of hose clamps used in pressure air line and fuel

transfer line is 25 in-lbs (28.8 kg-cm). Check the bolts for torque
after installation or flight, and retighten if necessary.

7-24



a n iEi

~i i~ a B

M’eaSure tkiis ’cl’earance

6. 002 iri. NIin. Ih-r i: Edit ~MS20006-12)

(n.i) mm) IIU~
U

jnstallation torque value

1 till ~1 1.60 rv 190 in-lbs (183 to 217 kg-cm)

2. ~iirasher (M~20002 C6)

2\ ~fT 1TTT’HTT~ 3. Sealing washer (2230-6)

3, hfil II 1 4. Spacer (022A-48454)
a’ 5. Fitting-wing side (010A-12137)

4~ I r 6. Bracket-tank side (016A-48204)
7 j; O-ring

Fig. 7 19 ´•Details of tip tank rear jbin!

Wing tip fitting
Apply grease M1L-C-21164

~n bolt shank.

Torque 270~300 in-lbs

(309 to 343 kg-cm)

One washer Two washers

Clearance less than 0. 01 in. (0.25 mm)

FRONT SPAR SIDE

Apply grease

Approx.SOO IMIZ-G-21164

on- bolt shank.
Apply lock wire to

prevent bolt from

rotation. sf~ I LHand tight

Twist lock wire here

REAR SPAR SIDE
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5.7.3 TIP TANK LEAK TEST

When a part in the tip tank is replaced, work is done ´•in the tip
tank or strobe light is replaced, perform the following leak test

and make sure of no leak at the relative point.

5.7.3.1 When tip tank is not installed on the airplane:

(1) Plug fuel transfer line.

(2) Connect pressure source- with pressure air line.

(3) Clog sniffle valve with tape.
(4) Apply air pressure of 7.5 psi +0.05/-0.0 on the tank.

(5) Check for leaks.

5.7.3.2 When tip tank is installed on the airplane:

(1) Remove the access panel of the center wing leading edge,
disconnect tip tank pressure air line at tee and connect

pressure source with it.

5.8 OPERATIONAL CHECK AFTER TIP TANK INSTALLATION

Supply fuel and accomplish operational check of the system in accordance

with the following procedures after removal and installation of tip tank.

(1) Close circuit breaker TIP\FUEL QTY and make sure that the tip tank

fuel quantity indicator points correctly.

(2) Close circuit breaker NAV LIGHT and turn the navigation light switch

NAV in the overhead switch panel to ON. Make sure that the wing tip

light becomes illuminated.

(3) Close circuit breaker STROBE LIGHT and turn strobe light switch STROBE

to ON. See that the strobe light becomes illuminated and goes out.

(4)- Start the engine and close circuit breaker FUEL TRANSFER CONT and

place FUEL TRANSFER switch to TIP MANUAL: Make sure that fuel is

transferred normally from the tip tank, in accordance with indication

on fuel quantity indicator.

(5) Inspect that pressure air line and joint of fuel linebetween tank

and airframe have no leaks.
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5.9 OP$RA~ION Cit’Ei~GK Tfij TANK E;i~ti, Ti~ANSPEII

Gjhen naiiijo’r p~rtS iii this system (f~i.el cbntrdl valve and low level switch)
a~e Chec’k ~he fuel transfer system as follows:

(i) Fe’ea 30 gallons of fuel fb eaCh LHand tip tank.

(2) ’~pen C~ntei- ‘tank RH access’dbor and feed abo~it 47 galloi~s 05 fuel.

~uei level at this time is approximately 2.7 inches rmn) from the

Surface of the access door.

(3) Disconnect tip tank air line at the air source side of the air shut
off valirej coiihect to grdund air sou?ce and apply 30 psi (2.1 kg/cm
of air to the tip tank air pressure system.

,(4) Close TRANS CONT ciircuit breaker and place the TRANSFER switch to

the TIP MANUAL POSITION.

(5) Make su~e fuel letrelof center tank rises ~ue to transfer from tip
tank and ~jhen the level reaches approximately 1.85 inch (47 mm) from

the Surface of the center tank RH access’dodr, fuel eransfer Stops.

(6) Operate boost pump and take out fuel rrom the center tank.

(7) Make sure rhat´•wh~en the fue~´•levelof center tank becomes approxi-
mately’2i0 inches’(51 rmn) fuel´•transfer starts again.

(8) Place TRANSFER CONT switch to AUTO position and repeat steps (5)
thru (7) a6ove.

(9) To operate LH andRH tip tank lowlevel switches, continue to transfer

fuel until the airshutoff valvefor tip tank~pressure air line (fuel
quantity ~indicator points at ZERO gallons) closes. ~While transferring,
check difference between LH and RH fuel quantity indicators for ex-

cessive fuel transfer imbalance.

(10) Place the TRANSFER switch to the OFF position and open the TRANS

CONTandBOOST PUMP.circuit breakers. I

(11) Check the system for~fuel leaks.

(12) Install access panel after checking thatno foreign substanceismixed

in center rank fuel. ground air source a~id connect pressure

air l;inefor t´•ip´•tank-.
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5.10 STRAINER (See Figure 7-20)

The strainer is a screen of ~65 mesh made from corrosion resistant steel
and installed inside the union on the way of fuel transfer line. Removal
and installation of strainer is performed through fuel line access door
on outside nacelle under wing.
To install strainer assembly, pay attention to the arrows on the union.

Proper installation is shown by the arrows pointing inboard.

1 2 3

I
INBOARD

5 4

i. Strainer 2. Union 3. Nut

4. Tube 5. Strainer Assembly 6. Tube

Strainer Assembly
Fig. 7-20
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6. OUTER TANK FUEL SYSTEM

6.1 GENERAL DESCRIPTION

The outer tank fuel system consists of two 15 gallon metal tanks, transfer

pump, fuel low pressure warning switch, check valve,’vent valve all of

which are installed in the outer wing, and the tubing, ´•hose, dip stick, and

fuel level control valve.

Fuel in the outer tank is forced through a strainer and the tip tank fuel
transfer line to the center tank by means of a transfer pump. The fuel is

controlled by a fuel level control valve installed in the center tank.

Fuel in the outer tank is not-used until the fuel in the tip tank is exhausted.

6.2 OUTER TANK (See Fig 7-21)

The outer tank is made of aluminum alloy and has a capacity of 15 U.S. gallons.
The tanks are located between´•tEie forward and rear spars in the LH and RH

wings´• between W STA 2590 and 4350, and are fastened to the wing with two

bands. The tank is provided with. a p~rmp compartment enclosedby bulkhead

to prevent fuel from flowing in reverse direction allowing the fuel in the

outer tank to be used effectively. A vent valve is provided on top of the

t;8nlo in the center for‘ ease of access through- access door that is located

on top of the outer wing as´• illustrated in Fig 7-22.

6.2.1 REMOVAL AND´•INSTALLATION

(1) Drain out~rtank.

(2) Remove access doors between W STA 1950 and 2550, Remove the hose

from the fuel transfer line out-going from the oute’r tank.

(3) Remove outer wing in accordance with Chapter IIS, Para 2.3 (1)-(13).
(4) Remove access doors from top of outer wing at W STA 2910 to 3350 and

at W STA 3950to 4150.

(5) Remove tun;buckle and remove attaching band.

(6) Open filler port ~overon top of outer wing at W STA 3350 to 3550.

Remove dip stick through filler port adapter.
(7) Remove cap assembly and rubber seal from filler polt.
(8) Remo´•re cap from filler port.
(9) Remove vent valve in accordance with Para. 3.3.1.

(10) Remove access door from bottom of ´•outer wing leading edge’at W STA

2590 to 2910. Remove hdse union from fuel low pressure warning switch

sensing line andelectric connector.

(11) Remove electrical wiring of transfer pump from terminal block.

(12) Remove transfer ´•pump in accordance with instructions given In Para 6.3.1.

(13)~ Remove access door from~bottom surfaceof outerwing at W STA 4450.

Remove hose from vent line.

(14) Remove tank from out’er wing.
(15) Install in reverse sequence of removal.
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ioi ik~iel warni;i~
iz~ ii. Vent iralve

z 12. St~aiher
I::

1
3

i. i~ueltransferline
:-1

i: Outer tank

3. Bbndingwire I/

4. AttBching b~rid

5. Dip Stick

10 9
6. Filler Port

7. Drainline

3. V‘entlilie

9. Transfer pump Fig. 7-2i Outer tank

Fuel filler

port cover

Tank fastening band

access doorTank fastening band ’ai~d
vent valve access door

Vent line access

door

I II 1´• II/

1950 1~ 2690 1 2910 saaol 3 9 6 0 1 4 a’5 0

9550 4150.’ 4650

Engine upper
access door I Transfer’.Dwnr, access´•door

Fuel low pressure warning switch ac~cess door

´•Note~: ’1’.’ ’rh‘e, figure shows~wingupper surface

2. OiA~ccess door on wing upper- surface

:i.~ C~;AccesS door on wing lower surface

Fig. 7-22 Outer tank access door

(PWIGB ~BAC As

RECEIVED BY
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1. Remove a bolt (IAN 4Ha4A) that

attaches fuel discharge port

fitting to the transfer pump.

Screw a removing bar (GSE 016A-

99072) in the bolt hole.

C~

Bs
1. Flange 6. Washer

2. Remove 12 bolts (AN4H12A) that 2. .Gasket 7. Bolt

hold transfer pump in position.
3. Spacer 8; Fitting

4. Gasket 9. Tube ass’y

5. Transfer pump 10. Removing bar

(GSE016A-99072)

3. Draw transfer pump out by the

removing bar as shown in the

figure.

I ~lo

Fig. 7-23 Removal of transfer pump
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ijij ;TRANSFER ~PUMP

a A cdh’staat speBd, subm~lgea t3pi~transfer
EleCt;rii~ ~s thi! tank. Th’e pump hs´• rat~d at:

Ci t~ 608 PijH´•i~i´• i.’t’b S;j ~oi (~;i4 to b.5 kg/cm2j di

pressure; 28 V6C a~id 3.75 Aihi>s; maximum;

a~rcrafti
A conbtent ~ea, aenerifii~al, jubrde~god tyt~e tranSfer purop iAiLbbihe inodel

1612-3) is
II

of.fla;~-, 6.to~:d ps´•i (0.42 to 2,1 iiglcmi
ihe i~ ratd at O to b25 PPHi~ t,nk.

of pressure, 28 VD6 and

6.3.1 REMOVAL AND INSTALLAillION (See Fig 7-23)

(1) Place FUEL TRANSFER mitcfL on LK intrument panel to OFF, open TRANS

CONT circuit breaker, and turn aircfaft power OFF.

(2~ Removb access door froin- bottom of‘outer tank at W STA 2590 to 2910,

(3) Drain outer tank.

(4) R~emove gccess door f~om boftoli~ of outer tank leading edge at W STA

2590 to 2910.

(5j Reinoire electric terminal from transfer p~rmp, E’ig 7-24.

(6) RBnioi~e a bolt that attsickes fuel discharge port fitting to the transfer

pump. Screw a removing bar ~GSE 016A-99072) in the bolt hole. Installation

tor~ue of.theboltis- 75 to 85 in-lbs (86,4to 97..9.kg-cm).
(j) Cut safety wires of bolts that hold transfer pump in position, ´•Remove

bolts. Installation torqu~ of the bolts is 25 to 35 in-lbs (28.8 to 40.3 kg-cm),
(8) Draw tranSferpump out the removing bar, see-Fig 7;25,

(9) I~iemove trsinsfer~´•pump´• ...drai;n- valve Installation torque of the valve

is i5-.t-a1.35 in-lbs (28.8 to 40,3‘kgicmj.,
(10) Remove hose fitting from fuel discharge port, Remove transfer pump~

(11) Install in reverse sequence of removal,

149

ORIGINAL

As Received By
AT P I

Fig. 7-24 Remove electric terminal Pig. 7-25 Remove tlansferpump

from transfer pump

NOTE

Wl~c:ii Ic:il,~tit;lllina ti´•ansfer Ii~lmp, he;´•ic-l the nc?cili nf

fuel discharge fitting forward,
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6.3. 2 Oj?ERAT~ONAL CHECK OF FUEL TRANSFER PUMP

(1) Close left and right circuit ~reakers FUEL TRANSFER CONT and
6iPTER FUEL EMP WARN.

(2) Place left and right FUEL TRANSFER switches to AUTO position.

NOTIE

Operational check should be~performed in condi-

tion that both LH and RH tip tanks are empty.
When some fuel is in tip tank and low level float

switch is operating, transfer pump cannot be operated.

(3) ~lake sure that about 2 minutes after the switch is placed to AUTO,
OUTER FUEL EMP light is illuminated in the moment transfer pump starts

to turn and goes out instantly.
(4) Make sure that transfer pump has no abnormal noise.

(5) Place left and right FUEL TRANSFER switches _o OFF.

(6) Open left an~d right circuit breakers FUEL TRANSFER.

rY OIE ORIGINAL
i Do not operate transfer pump As Received By

when outer tanks are empty. AT P
ii Replace transfer pump, if fuel

leakage from seal drain exceeds

2 cc/hr. (S/N 652SA, 661SA,
697SA thru 720SA)

6.4 FUEL LOW PRESSURE WARNING SWITCH

A fuel low pressure warning switch is provided
in the outer wing Leading edge at W STA 2950

to sense the pressure of fuel discharge from the

transfer pump. The switch operates when fuel

pressure falls below 1.7 psi (0.12 kg/cm2) ("1)
or 2.5 psi (0.17 kg/cm2) (*2) and illuminates

OUTER FUEL EMP light on center instrument

panel when the pump fails or the tank is

empty. The switch is the same type as boost

prrmp warning switch in the center tank, but

pressure setting is different (Fig 7-26). 1

Fig. 7-26 Installation of fuel low
6. 4. 1 REMOVAL AND INSTALLATION

pressure warning switch

To remove or install the fuel low pressure warning switch, perform the following

procedures with aircraft electric power off.

(1) Drain outer tank. If fuel in outer tank is below the level of 7 U.S gallons,
tank need not be drained;

(2) Remove access door from bottom of outer wing leading edge at W. STA2590

N 2910.

(3) Remove electric connector of fuel low pressure warning switch and hose

from pressure sensing line. Fit a plug AN806-4D or AN806-4 into the hose

to prevent fuel leakage.

(4) Remove switch from bracket.

(5) Install in reverse sequence of removal.

*1 Aircraft S/N 652SA, 661SA, 697SAthru 720SA

7-34 *2 Aircraft S/N 721SA and subsequent_
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tank ~s with ~uel qii;antitfi indi~8toi´• tank unit; ~nste8ci; a d’ip
sti~k is~ iis~d for cheilking fuel Ievel.

i. Gauge
I/

Insert bar O into

2. Bar gauge as shown in

3. Ciarrip ass’y

4. Cap
3 Datum line

5: Seal

Rdapter

21 Put the bar inserted into

,I the gauge on the filler port

as shown:in the figure and

measure fuel quantity
rom the datum line.

Fig. 7-27 How tr,;se dip stick

6.6 .OPERATIONAL CHECK OFOUTER TANK FUEL TRANSFER SYSTE~:

Operational checkof outer tarik.fuel transfer~systemis accomplished
as follows.´•

(1) Fill LH and RIF outer tank with 10 U.S. gallons of fuel each.

(2) Open’RH access door of center ta~ik. Refuel the tank-to a level of

approximately 2 in. (50 mm) below access doot.

(3) Turn aircraft electric power ON. Close circuit breaker FUEL TRANS

GONT and OUTER FUEL´•EMP WARN.

(4) Place LH- and RH FUEL TRANSFER switch to AUTO.

MOTE

Operational checkshould be´•performed in

condition that both LH and.RH tip tanks

are empty. When’~some fuel. is in- tip:tank
-arnd c.o~ Plo:a~t:’: switch Ps: opeirati;ig,
tqans:fer punhp’’~can:riot be ~operated.

’:Ma~e suri~].that abou´•t. 2´•´•minutes gft~er the.switch:i’s ~placed.’to AUTO,
OUTER FUEL EMP´•~light’ is.~illuminated at the.mordent transfer pump starts

to turn and goes .out instantly.
(5) Bleedfuel from’center tank at a rate of approximately 2.4 gal/min.
(6) LH and RiT OUTE~´•FUEL EMP lights are illuminated, then place FUEL

TRANSFER switches to OFF. Stop draining center tank.

(7) Open‘circuit breaker’FUEL TRANSFE~.CONT and OUTER FUEL EMP WARN and

turn aircraft powerOFF.
(8) Ensure thatLH and RHouter tanks gre empty, seeing through filler ports.

7-35
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NOTE

i If EMPTY light is not momentarily
illuminated with FUEL TRANSFER

switch in AUTO, it is usually due

to poor contact or failure of lamp.

ii If empty light does not go off and

remains on, it is usually due to

fuel low pressure warning switch

being preset at a higher operating
point. Replace the switch.

6.7 STRAINER

This is the same strainer as the one for tip tank installed on the way of

tip tank fuel transfer line (See Para. 5.10). The strainer is installed

on the way.of outer tank fuel transfer line and can be removed or installed

through the engine upper access door on wing. The strainer assembly should

be installed so that the arrows on the union point to the airplaine center

line. .Installation torque to the boss is 390 to 430 in-lbs. (446 to 491

kg/cm) (Fig. 7-20).

7. FUEL QUANTITY INDICATING SYSTEM

The fuel quantity indicators in the cockpit, indicating in U.S. gallons,
indicate the quantity of fuel in the fuel tanks in the wing´•and in the tip
tanks. For this purpose, capacitor-type tank unitsare employed. For

the quantity of fuel in the wing tanks, one fuel quantity indicato~ is

employed, which indicates the total quantity of fuel in the tanks. The

quantity of fuel in the tip tanks,however, is indicated by a dual indi-

cator. When the quantity of fuel remaining in the fuel tank in the wing
has decreased to 30 f 5 gallons, the warning light FUEL LOW LEVEL illuminates.

For adjusting fuel quantity indicator, see Chapter X, section 5.

7.1 FUEL QUANTITY INDICATOR

The fuel quantity indicators a~e arranged on the front instrument panel in the

cockpit.

7. 2 FUEL QUANTITY TANK UNITS

In this aircraft, five capacitor-type fuel quantity tank units are

employed: one in the center tank, one each in outboard tanks, and one

in each tip tank. Each tank unit is installed with bolts to.~a bracket

attached to the tankrib..

7.2.1 REMOVAL AND INSTALLATION OF CENTER TANK UNIT

(F~g. 7-28)

(1)´• Drain integral tank.

(2) Remove center tank upper R.H and center access panels.

7-36
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(3) Through RH access panel opening, disconnect vent valve lines from the

vent valve/panel assembly, and disconnect electric connector.

(4) Remove bolts attaching tank unit to brd~ket through center tank

upper access panel, and remove tank unit.

(5) Install in reverse sequence of removal.

NOTE

When removing unit from tank, caution

should be exercised not to damage
inner wall of tank.

7.2.2 REMOVAL AM) INSTALLATION OF OUTBOARD TANK UNIT

(1) Drain integral tank.

(2) Open upper access door W STA 1250 to 1600 of outboard tank.

(3) Remove electric connector from tank unit.

(4) Remove bolts which attach tank unit, and take out tank unit through
access door.

(5) Install in reverse sequence of removal. Installation torque of

access door attaching screws is 30 to 35 in’lbs (35 to 40 kg-cm).

7.2.3 REMOVAL AND INSTALLATION OF TIP TANK UNIT (See Fig 7-29~

(1) Drain tip tank.

(2) Remove tip tank upper center access door.

(3) Disconnect the electric connections from tank unit and remove bolts

which attach tank unit and remove the unit through access door.

(4) Install in reverse sequence of removal.

NOTs

When work is done in the tank, special
attention must be paid not to apply
strong force ontubing, conduit, etc.

!:i: r

:Z
B ´•:i

s~: i;

´•´•r~

iili,

Fig. 7-28 Center tank fuel quantity Pig. 7-29 Tip tank fuel quantity
indicator tank unit indicator tank unit

ORIGINAL

As Received By 7-37
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7.2.4 INSPECTION AND CLEANING OF TANK UNIT FOR FUEL QUANTITI INDICATING

SYSTEM

(1) Defuel the wing integral tank and the LH and RH tip tanks.

(2) Remove access panels from the upper wing and upper tank surface to

gain access to the tank units and connectors.

(3) Check the connector for dirt and other contamination which might
affect continuity. Clean the connectors in accordance with Fig
7-29B and/or Fig 7-29B as required. Perform electrical resistance

check in accordance with Fig 7-29C after inspection and cleaning in

the location noted below;

a. Between tank unit of main integral outboard tank (or connector on

tank wall) and electrical ground.

b. Between tank unit of LH tip tank (or connector on tank wall) and

electrical ground; and,

c. Between tank unit of RH tip tank (or connector on tank wall) and

electrical ground.

NOTE

may be used for the grounding point.Installationscrew holes of fuel tank inspection panels

d. Reinstall the access panels that were removed by step (2) above

after completion of inspection and cleaning procedure.

3-31-90 7-37-1
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Visually inspect for dirt

and other foreign material

at all coaxial connector

connection points.

Dirt or foreign No dirt or foreign
material found material found

Clean the contact area

between receptacle and

plug.

Check the electrical resistance in accordance

with Figure 7-29C. Physically move coaxial

connection.cable during check to assure a positive

Electrical resistance Electrical resistance

over 151 (ohm) below 151 (ohm)

Inspection Successful

Locate the faulty connection.

Reinspect and reclean.
Restore

Figure 7-29B Instruction for Inspection and Maintenance

7-37-2 3-31-90
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(1) Inspection area of connector (Typical)

Inspection area

(2) Clean area of connector (Typical)

Clean area

Clean area 1__________:
outer

pin)

NOTE

Corrosion preventive compounds (MIL-C-81309 Type III)

may be used to clean the dirt on the connector. Care

must be exercised not to scratch plating using corrosion

preventive compounds while cleaning the connector.

Fig 7-29B Inspection and cleaning of connectors

3-31-90 7-37-3
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(3) Plastic cover type (Typical)

Q
Contact pin

Outer conductor

Plastic cover

OO D
Multimeter

Electrical ground of aircraft

panel attaching screw)

Pig 7-29C Electrical resistance checks (1/2)

7-37-4 3-31-90
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(4)Metal bayonet~type (Typical)

Coupling ring
Stopper pin

OO D
Multimeter

Electrical ground of aircraft

(i~ss panel attaching screw)

Fig 7-29C Electrical resistance checks (2/2)

3-31-90 7-37-5/7-37-6



c,r~s
maintenance
m a a a a I

8. DRAINING AND REFUELING

8.1 FUEL TANK DRAIN (See Fig. 7-30)

Drain valves are installed on the bottom of each fuel tank: one on

either side of the center tank, one each on the outboard tanks and outer

tanks, and four near the center of the bottom of each tip fuel tank.

8.1.1 CENTER FUEL TANK DRAIN

Drain holes with drain valves are located on the right rear and left

front bottom of the center fuel tank. Drain valves are designed to be

operated through the access holes at the wing fillet.

(1) Center fuel tank drain valve.

The valve, line-mount type, is designed to drain fuel by turn-

ing handle clockwise with fingers, and provides a lock detent

so that draining continues. To remove and install the drain

valve, proceed as follows.

(a) Remove wing bottom fillet door.

(b) Disconnect drain lines from valve.

(c) Loosen nuts and remove valve from fitting.
(d) Install in reverse sequence of removal.

8.1.2 OUTER MAIN TANK DRAIN

A drain valve through which the fuel is discharged outside of the air-

craft is located on the bottom of each tank. The drain valve can be

operated directly from outside of the aircraft.

(1) This valve is a flush type drain valve. When draining fuel, push
and turn valve stem 900 with a screw driver fitted in the slot of

the valve stem. The drain valve is kept open for continuous drain-

ing by a lock detent. Removal is accomplished easily by a spanner

(*1), removing bolts and nuts through tank skin (~R2).

8.1.3 TIP TANK DRAIN

Four flush-type drain valves are installed on the tank bottom. Its

operation is the same as the valve of the outer tank. The valve can

be removed by removing four screws (*1), bolts and nuts through tank

skin (*2).

8.2 BOOST PUMP DRAIN

The boost pump has a seal and pump drains. The seal drainage is led

downward by tubing and discharged from the wing fillet. The pump

drainage flows through the drain valve, being led downward by tubing to

join the center tank drain. Fuel is discharged through the bulge
bottom. Drain valve operation can be performed through the access hole

at the wing fillet. To drain the left-hand boost pump, open the far side
valve of the two drain valves. To drain the right-hand boost pump, open
the near side valve of the two drain valves. Operation, installation and

removal of these drain valves are accomplished by the same procedure as

the center tank drain valve.

*1 Aircraft S/N 652SA and 661SA

7-38 "2 Aircraft S/N 697SA and subsequent
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8.3 TRANSFER PUMP DRAIN

The transfer pump has a seal drain and a pump drain. The seal is open

at the bottom or the pump. A hollow stem drain valve is provided in the

pump drain port. The valve is opened by inserting a screw driver in the

slot of the valve through a small hole in the lower access panel of the

tank and by turning it clockwise. The valve locks in OPEN position for

continuous draining. The transfer pump drain valves are also used as

the outboard tank drain valves. Removal and installation of the valve

can be accomplished by using a 3/8 in, square bar of a torque wrench,
breaker bar or ratchet drive.

8.4 FUEL FILTER DRAIN

The hollow stem drain valve, the same as the transfer pump, is located in

the bottom of the filter, and is opened by inserting a screw driver in

the slot of the valve through a small hole in the access panel on the lower

side of the inboard leading edge, and by turning it clockwise. The valve

locks in OPEN position for continuous draining.
Removal and installation of the valve can be accomplished by the same

procedure as the transfer pump. For access, remove the inboard leading
edge lower access panel.

7-40



V- 11’:1 ~,Bi 8 n (e

6i~ ii as a

s.~

:r~m alnlng In s"h8il be

iiith’the follb~

(1>

(2i sure fuel- a

(3) Ni~ak ure tha~t.a~l drain vali;~s ar~

O~en iippQjr iiace~.e door.

i5) Discijnnect hos~e at fuei iriiet cif engiiiej and i~onhect draining ´•hose lea~iri‘g to

a ~iessel.

(6) Close breaket ~AIN irALVE and PUMP.

(7) Piac~ MA~N TANKswitch to ON.

(8) Wing tank fuel is discharged ehroi~’g2i hose.

(9) When bd8st punip be~ins no-lohd i.udning and lio mor’ef~iel comes out,
place MAIN TANK switch to O~F and:ope~ i~ircuit breaker.

(10) Drain remaining fuel througi~’ drairi:.iraive of e~ch t8hk.

(11) Open fuelfilter drain valve to drain.

´•(12) t~lose fuel filter~drain valv.::l´•i

~.6 RE~U’ELINd

R,fUelingis accomplish~: through ~e:fuel:f i;ler:ports located on the top of the

right ai~d left outer tanks;

rc"n’iiii~ijlCAUTION

(i) Caution should be exercised.during Irefueling
operation. Aircraft, fuel truck´•and fuel nozile

must.be grounded.,

(ii) Beforerefueling, make sure that there is no

pressurein tip tahks by drawing air out through
:’.sniffle’valve, and then remove::fueling cap.

8. 6.. 1 FU´•LL ´•REFU3ELING

(1) Reach L. H. filler pdrt using ladder work stand.

(2) R‘emove cap by lif~ing up::handl ~andlurningit co;unter-cloekwi-s~j.’

(3) GrounCfirefiielins, nozzle- to ~:aircraft,

(4) St~t fuel: flow.-:~’

(5) When fuel, level has reached filler port~; stop.´•filling;; and after few minutes

for staljiliiation, fill up the shortage.

(6) Install cap.

(7) Reach R.H. filler port and refuel-in accordance with pro~kdure: specified in

Para. (1) thru (6) abov8.’

7-41
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8.6.2 PARTIAL REFUELING

(1)

(3) Service lower leveltants first with 60X of fuel td be add~d. Service

remainder 402 of fuel t~ opposite tank. If the lower leiiel tank

becomes full before filling 60% of fuel, fill up opposite tank.

8.6,3 TIP TANK REFUELING

CAUTION

Release tip tank pressure by pressing
the sniffle valve with a non-metallic

rod or probe. Do not stand directly
in front of the valve when releasing

pressure due to possible fuel ejection
through the valve.

(1) Reach filler port.
(2) Remove cap by turning it counter-clockwise 90 degrees.
(3) Ground refueling nozzle to aircraft.

(4) Refuel.

(5) When fuel levelhas reached filler port,stop filling; and after a

few minutes for stabflization, fill up the shortage.

(6)(7) Refuel the opposite tank in accordance with procedures specified in

Install filler cap.

Para.(l) through (6) above.

CAUTION

After refueling, close the fiiler port

immediately to keep out dust and water.

P1 OTE

In the following cases, drain water from each

drain valve.

(i) Before and after flight.
(ii) 30 minutes after aircraft is moved from

warm place to cold place.
(iii). 5 to 10 minutes after refueling,

8.6.4 OUTER TANK REFUELING

(1) Open the’ filler.port cover by pushing the latch with a finger tip.
Remove the dip stick.

(2) Remode the filler port cap by pulling up the cap~:handle and turning
it counter-clockwise,

(3) Ground refueling nozzle to aircraft.

(4) Refuel.

(5) When the fuel level has reached filler port, stop filling.
(6) Install cap.

(7) Refuel the opposite tank in accordance with procedures specified in

Para.(l) through (6) above.
7-42
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8.7 BLENDING ANTI-ICING ADDITIVE TO FUEL

8.7.1 REFUELING FUEL CONTAINING ANTI-ICING ADDITIVE

Refuel in normal refueling procedures. This mixture can be used in

the main tank.

8.7.2 REFUELING WITH ANTI-ICING ADDITIVE

Blending procedures are as follows.

IWARNING)

"HI-FLO PRIST" may be harmful if inhaled or

swallowed. Use adequate ventilation. Avoid

contact with skin and eyes.

(1) Using "HI-FLO PRIST" blender manufactured by PPG INDUSTRIES, INC.,
remove actuator cap.

(2) Press valve button (attached to tube and clip assembly) into valve

on top of can.

(3) Reattach actuator cap bypositioning onto can.

(4) Place clip with tubing onto fuel nozzle.

(5) To start flow, press actuator down fully. To stop flow, press tilt

to side and return to normal position.

(6) Use can upright and start flow of PRIST after refueling begins
(refueling should be at a minimum rate of 30 gal/min. to a maximum

of 60 gal/min.). A rate of less than 30 gal/min. may be used when

topping off tanks.

(7) Stop flow of PRIST a moment before refueling stops.

IC~UTI(IN]CAUTION

Assure that the additive is directed into and

blends with flowing fuel from fueling nozzle.

Do not allow concentrated additive to contact

interior of fuel tanks or aircraft painted
surfaces. Use not less than 20 fl. oz. of

additive per 260 gallons of fuel or more than

20 fl. oz, of additive per 104 gallons of fuel.

3-31-90 7-43
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ALTERNATE BLENDERS

If alternate blenders must be used such as PRIST proportioner Model

PRE-101 or AP-2, use instructions furnished with blender.

8.7.3 MEASUREMENT OF ANTI-ICE ADDITIVE DENSITY

To measure density of anti-ice additive in fuel, use the following
equipment

Differential Refractometer AC-500

Seiscor Corp., Tulsa, Oklahoma

See Manufacture’s Manual.

7-44 3-31-90
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CHAPTER VIII

CABIN AIR CONDITIONING AND PRESSURIZATION SYSTEM
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i. GENERAL

The cabin air conditioning and pressurization system provides cabin tempera-
ture control, ventilation and pressurization by air with controlled tempera-
ture and pressure. For this’ purpose, left and right engine compressor
bleed air from the final stage is used and sent to the cabin after temperature
is controlled by the air conditioning system. This system consists of the

refrigeration unit, water separator, temperature control system, and cabin

pressure control system, etc., and will maintain cabin pressurization, and

air conditioning on the ground or during flight. When the system is switched

to ram air condition during flight, cabin ventilation is accomplished with

ram air.

Cabin pressurization capability is 5.25 (*1), 6.10("2) psi maximum, that is, I
at an altitude of 25,000 ft., cabin pressure altitude of 8,500 (*1),
6,700 (*2) feet can be maintained. Cabin pressure control and temperature
control systems are provided with automatic and manual controls.

2. C~IN AIR CONDITIONING SYSTEM

2.1 GENERAL DESCRIPTION

This system controls temperature and pressure of engine compressor bleed

air and sends it to the cabin as air source for pressurization and air

conditioning. The system consists of refrigeration unit,´•water separator,

refrigeration unit bypass valve, cooling turbine bypass valve, ram air

system and air outlets.shutoff valve, engine bleed air pressure regulator, temperature control

High temperature and pressure air from the engine compressor is

regulated by pressure regulator and is precooled by precooler and primary
heat exchanger and then compressed into high temperature and high pressure
air by the compressor. The air is again cooled by the secondary heat

exchanger and further cooled by the cooling turbine. (See Fig. 8-1)

The power absorbed by the cooling turbine is used to turn the compressor
and fan connected directly to the turbine. The fan draws ram cooling air.

The cold turbine discharge air passes into the cabin for cooling through
the water separator where.the condensed water is removed.

To provide cabin heating, high temperature air is branched off from the

upstream side of the precooler, regulated by refrigeration unit bypass
valve and mixed with cold water separator discharge air to provide air

temperature selected by cabin temperature control.

*1 Aircraft S/N 652SA

a
Aircraft S/N 661SA, 697SA and subsequent
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Engine
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Ram Air

To de-icer bootsEngine
To windshield anti-ice systembleed air
To tip tank
TO door seal

__

O Refrigeration unit O Water separator inlet air temp. sensor

O Water separator O Windshield defog air outlets

O ´•Ref. unit by-pass va7e Mixing chamber

Cooling turbine by-pass valve O Forward conditioned air outlets

~O Ram air shutoff valve Main conditioned air outlets

O Bleed air shut-off valve O Cold air outlets ~For passengers)

O Bleed air checl valve
Cold air outlets (For pilots)

Air conditioning control unit Distributor valve

Cabin temperature control
Cabin temperature selector Ceiling outlet

Auto-manual selector switch
O Cooling turbineCabin air outlet selector switch

SWitCh
Warning light

Cabin temp. control selector and O Cabin temperature sensor

transfer switch

Engine bleed air

Vater’separator inlet air temp. control
II Engine bleed air

O Cabin supply air temp. sensor

Cooling air

QL´• Conditioned air

Cold air

Wiring

Fig. 8-1 Air conditioning system
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Ih.oid~r to prevent wate~ separator i~let icing the water separator inlet

8ir tempei~ature is maintained at approirimately-38;0F (3PC) by mixing turbine

discharge air with from primary ~eat exchanger
inlet through cooling turbine bypass valve. Cabin air temperature con-

trol is accomplished by controlling cabin supply air temperature, and the

air temperature is sensed to control the refrigeration unit bypass valve

automatically dr manually. Water separator inlet air temperature is
controlled automatid8liy.

Cabin air outlets consist df the forwa´•rd, centeit and aft cabin air outlets

(LH and RH), private room conditioned air- outlets,.ceiling outlet and cold

airoutlets for pilotsand passengers.

2.2 REFRIGERATION UNIT

The refrigeration unit consists of precooler,heat exchanger (primary and´•secon’

dary), air cycle machine, water asi~irator, turbine bypass valve. and temperature
limit’switch. The fin’an;i’ heat exchanger or the

plate´•´• fill type. The air cycle machine is the one in which compressor and
fan are installed ona shaft supported with ball bearings. L;libricating
oil for the bearing is drawn up by wick and distributed throughout the

bearing cartridge by the use of. oil slingers. The water aspirator is an

ejector which uses some of the engine bleed air from the downstream side

of the secondary heat exchanger aspowersourceand sprays drained water

of water separator to cooled air side of heat exchanger’ in order to raise

cooling c~pacity of heat exchanger.

The turbine bypass valve is an electric motor type butterfly ´•valve which

controls Bypassed air flow.

The temperature limit switch actuates when the:compressor. discharge
tempera’tur~ exceeds preset.point of´•’435 f 150F (224 80C) ~and’ the signal
closes LH engine bleed airshutoff valve and also illuminates the ASC

FAIL warning light.

2.2.1 REMOVAL. AND INSTALLATION (See Fig. 8-2)

2.2.1.1 Refrigeration Unit (Removal of entire’unit)

(1) ´•Removewfring conliectolrsfor turbine bypass’valve and tempera-

ture switch.

(2) Remove.screws at fan inlet, loosen clamp and remove’rubber hose.

(3) Loosen clamp at turbine, outlet ~and remove tubber hose.

(4) Loosen couplings at compressor inlet and primary heat ex-

changer outlet, and remove tube.

(5) Loosen coupling at primary heat exchanger inlet and, separate
tube assembly upstream side.

(6)- Separate drain line for watei:separator. and water a$pirator.

(7) Rem6ve sensirig ~line forpressure.switch.
8-3
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1. Refrigeration unit 14
21

2. Water separator
3. Refrigeration unit bypass valve

:4. Coolingturt´•Jine bypass valve

5. Ram air shutoff valve

1

13

I\
12

ii I 3)- Pb

8 ~I
3:

IC~

´•q pito
I~ 10. Venturi

(Ct~ 9/ ~1. pressure regulator a’

1 12. Pressure switch

j
2

13. Temperature limit switch C1´•

14. Air cJ;rcle machineII 6. Temperature control system 15. Cooling air intake screen

7. Water separator inlet temp. sensor

8. Mixing chamber

9. Water drain pan

Fig,8-2 Air conditioning and pressurization equipment
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(8) R~move aiit tubihg at ~recooler inlet.

(q) Remove bolts attaching unit to the frame.

(Id) ~einove i~ooling air disdhdrge port adapter.

(ii) Remove ~olts-connecting flanges or heat ei-

changer and separate precooler and ~eat exchanger.

(12) Cover all openings.

(i3) Remove the unit from the frame and take outboard from

fan housing through t~heiHaccess door.

(14) When other units interfere with the refrigeration unit,
remove them if necessary.

(15) Install in reverse sequence of removal.

(a) Spray MS12´•2 Flourocarbon Parting Agent´• (Miller Stephens
Chemical:Co., Canbury,Conn.)on the connecting flange
surface of precooler and heat exchanger and apply
RTV60 and Thermolite 12 (General Electric Co.,
Pittsfield, Mass.).

(b) Installation’torque of unit attaching bolts and con-

necting bolts of precooler and heat exchanger is 2’5 to

30 in-lbs.(29 t~o 34 kg/cm).

(c) Installation torque of couplings at primary heat´•ex-

changer inlet and optlet.and compressor inlet is 45 to

50 in-lbs.(51 to 57 kg/cm).

(d) .The nylon coupling nut of water separator drain line

should´•be re-tightened 2 or 2.5 turns more by tool

after hand-tightening,

2.2.1.2 Air Cycle Machine (Removalof single unit only)

(1) Remove attachingolts at the downstream tube of air cycle
machine and turbinebypass valveandSeparate tube assembly.

(2) Loosen´•couplings atcompressor inlet and outletand turbine

inlet and separate each tubeassembly’from air cycle maehine.

(3) Loosen ~hqse’ clamp at turbine outlet ´•and separate’ downstream

tube assembly from ai~ cycle machine.

´•(4) Cover all’’openings.

´•(5~ Removk bolts attacbingajr, cycle machine to heat exchanger´•.

(6) .Remove bolts at’taching: air cycle machine to fan housing.

(7) Remove ’air~ cycie,machine.

8-5
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(8) Install in reverse sequence df removal.

(a)
machine and fan housing,,heat exchanger and downstream

Installation torque df connecting bolts at air cycle

tube assembly of turbine bypass valve is 25 to 30 in-lbs.

(29 to 35 kg/cm)-.
(b) Istallation torque of coilplings at compressor outlet

and turbine inlet is 45 to 50 in-lbs. (52 to 58 kg/cm).
(c) Use as many washeic’s as to ~aintain gap tiei~ween

turbine housing flange and heat exchanger bracket within

0.016 in. (0.4 mm).

2.2.1.3 Turbine Byp~ss Valve (Removal of single unit only)

(1) Remove wiring conneator’from the valve and identify.

(2) Slide spring clamp and rubber hose back onto the downstream

ducts.

(3) Remove bolts attaching the valve to the heat exchanger.

(4) Remove connecting bolts at valve inlet and upstream duct

and remove the valve.

(5) Cover all openings.

(6) Install in reverse sequence of removal.

(a) Installation torque of connecting bolts at valve inlet

and up-stream duct is 25to 30 in-lbs. (29 to ?5 kg/cm).
(b) Use as many washers as required to maintain gap between

valve attaching flange and heat exchanger bracket within

0.016 in. (0.4 mm).

NOTE

Do not incline air cycle machine with

lubricating oil more than 450 wherever

practicable. In case of reinstalling
turbine bypass line, replace packing
(694945129) at air cycle machine inlet

and gasket (691498150) at bypass valve

inlet with new ones.

2.2.2 CHECK AND REPLACEMENT OP LUBRICATING OIL

Check lubricating oil‘quantity every 100 hours and refill per’ below,
as necessary.

(1) Remove filler plug (AN8i4-´•2DL) and packing (6949K9q2).

(2) Fill lubricating oil (MIL-L-23699) upto thelevel of filler port.

(3) Reinstall packing and filler’plug. Apply 15 to 20 in-lbs. (17 to

23 kg/cm) of torque.
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Ghahge;ubricatirig bil everl 00 hours as fbliows.

ilj R~ve scre~ (Nlcl60d3UB) and jssher (IIAS620ClbL) .r~aching sum~
to air cycle ~achine;

(2) R~move and clean suinp ant~ refill with new oil (~IIL-L-23699) up to

the level of filler port,

(3) install li~mp. Replace packing (69ii94K3) with new one ~f necessary.

Tighten screw-with a 12 tb 18 in-lbs. (14 to 21 kg/cm) more

than ruiining.toi-que.

NOT E

Running to~que is a torque necessary to

turn -screw (torque before tightening),

CAU T ION

Do not allow solvent to enter any ro~ating
components. The air cycle -machine must not

be operated for 3 hours after filling with

lubricating oil. If the machine is to be

operated at~l hour after lubricating, the

wick shouldbesoaked with oil prior to

installing to ensure’immediate bearinglubrication.
2.2.3 TEST

Carefully determine that the rotating section of the air cycle machine

is free fuming.

(1) Before installatidn

Carefully insert a non-metallic probe through the fan inlet and

gently turn the fan blades.

(i) After installation

Cain access to intake air duct, open spring door and carefully
insert a non-metallic prdbe through the door and faninlet and

gently turn the fan blades.

2.3 WATER SEP~ATOR

The water separator.is locateb~ downstream of the turb’ine and-is designed
to remove condensed wat~r from incoming air. It is divided into 4 parts

functionally: coalescer, swirl generator, discharger and bypass relief

valve. Small wafer drops in.the incoming air become larger drops in

thecoalescer and are’thrown:outward by.the centrifugal force‘in the

swirl generator and arecollected In the discharger. The water,´•then,

watera~pirator through drain line.isspraled at the upstream side (cold air)~ of heat exchanger by’means of

When thecoalescer is blocked and

difference pressure between ~upper and downstream reaches 3 ~t 0.5´• pei
(0.21 f 0;:d4 kg/cm~):i i-be bypass relief´•valve is. opened and incoming air

’flows directly downstrean;;

8-7’.
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2.3.1 kEMOVIIL AND INSTALLATION

(1) Loosen clamps at inlet and outlet and remove rubber hose.

(2) S~earate drain line.

(3) Remove 2 screws attaching water separator to frame bracket.

(4) Remove wafer separator.

(5) Cover all openings.

(6) ’Install in reverse sequence of removal.

NOtE

Make sure that drain line (aspirator line) is

installed firmly to water separator. When con-

nections between water separator, nylon elbow

and line are faulty, water may spout out.

’2.3.2 CHECK, CLEANING OR REPLACEMENT OF COALESCER

(1) Loosen V-band coupling at the center of water separator and remove

end housing.

(2) Carefully remove coalescer from the inner housing and remove rubber

end from the flange.

(3) Check coalescer for damage. If not damaged, clean by washing in

amild soap solution, thoroughly rinsing and drying.

(4) Reinstall coalescer. Stretch rubber end with care.

(5) Make sure that all edges of coalescerare in the fixed position.

(6) Installend housing, tighten nut for~V-band coupling to 6 to

8 in-lbs. (7 to9kg/cm) torque.

2;4 ENGINE BLEED AIR SHUTOFF VALVE

The valve isinstalled´•in engine bleedair tubing in the nacellerear’

section ´•and controlled by the cabin air selector switch located on RH

switch panel. It is a butterfly valveoperated by 28VDC a~ctuator and

operating, time required from´•"full closel’ to "full’open" is 7.5 to 12

seconds.

8-8
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2.4.1 REMOVAL AND INSTALLA’rION .(Fig. 8-3)

(1) Remove access eanel Ibcated in RH

upper icear~ sectidn of the

(2) Remove wiring connectors. ~k´• ~n

(3) Reli~ove joint clamps upstrearii and

downstreain of t~e valve.

(4) Remove valves and two gasket~.

(5) Cap valve ports.
d

S~?"
(6) InstallinTeverse sequence of

rembval.
Fig. 8-3 Bleed$ir shutoff valve

NOTE
ORIGINAL

When bleed air shutoff valve is re- AS Received By
installed, gasket (Marman- 240.96-150-C)

sh$uld’be replaced with a new one.
AT P

2.4.2 OPERATIONAL CHECK

(1) Remove access panel´• located,in RH.upper rear: sections of LH and RH

engines.

(2) Connect DCpower.source (battery or APU).

(3) Set circuit breaker:for.AIR COND of’the group AIR COND DE-ICE.

(4) Turn ~AIR COND. ~(cabin air selector switch located on RH switch

panel) toOEF. Make sureposition indicator:attached toeach

valvein LH and RHnacelles shows CLSE.

(5) Select LH,:check the actuation of the LH valve only, and´• make sure

OPEN is shown.

(6) Select BOTH, check the actudtion:of the RHvalve, and make sure

OPEN is ´•shown.

(7) Select RH, check the-ac~tuation of the.LH:vaLve, and make sure

CLOSE is shown.

(8) .Turn swi~ch toOFP.

8-9
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2.5 REFRIGEKATIDN iTNIT B~PASS VALVE

This valvP is located on the bypass line connecting bleed line, upstream
of the precooler and mixing´•chamber, downstrPam of the water separator.
This valve controls bleed bypass flow by means of signal´• from cabin tem-

perature regulator to maintain cabin temperature at the selected value.

This switch can also be directly operated by the pilot. Required time

from full close to full open is 7.5 to 12 seconds.

2.5.1 REMOVAL AND INSTALLATION (See Fig. 8-2)

(1) RH electric compartment doorat F.STA 8615.

(2) Remove wiring connector from the valve.

(3) Loosen coupling at valve outlet.

(4) Remove connecting bolts at valve inlet and upstream ductand

remove the valve.

(5) Cover all openings.

(6) Install´• in reverse sequence of removal.

Installation torque of´•´•connecting bolt is 25.to 30 in-lbs.’(29 to

35 kg/cm).

ORIGINAL

As Received By NOTE
AT P

In reinstallation, replace gasket‘ (51134-10;1\)
.at valve inlet with new one.

2.6 RAM AIR SHUTO%F VALVE

This unit is located between ram’air intake and upstream of the mixing
air selector switch to RAM to venti_chamber and is opened by setting cabin

late cabin with ram air.. If necessary, turn~manual pressure control valve

in the direction from INC to DEC positions. Ram air shutoff valve requires
15 to 21 seconds ("1), approximately 1 second’ ("2) to full open from full close.

2.6.1 REMOVAL AND INSTALLATION (See Fig. 8-4)

(1) Remove LH access panel~of electrical

compartment; F.STA 8615.

(2) Remove wiring connector and bonding I:’’ h Y~
wire.

(3) Remove valve attaching bolts.

(4) Remove valve and two gaskets.

’i’ ""’~"´•D´•´•´•- 1:11 1´•
(6) Installin reversesequenceof

removal.
Fig. 8-4 Ram air shutoff valve

8-10 *1 Aircraft S/N 652SA, 661SA, 697SA thru732SA

*2 Aircraft S/N 733SA and subsequent
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Replace with new.gasket (AN6230r9) wh~n´•

ram air shutoff valve is reinstalled. *1

CAU T´• iO N

Do not attempt t adjust limit switches; *1

2,6.2 OPERATIONAL CHECK

(1) Remove LH and elect~ic compartment door, F.STA 8615, as required.

(2) Connect DC current (battery or APU).

(3) Cldse .circuit dreaker AIR COND.

(4) Turn‘OFF cabin air selector, switc~ on RH switch panel and make

sure that thevalve position -indicatoy shows CiOSE.

(5) Turn to RAMand make’ sure this OPEN.

(6) Turn it: again to OFF and make ’sure CLOSE is Shown.

,.7 BLEED AIR PRESSURE REGULATOR

(7) Restore aircraft to original configuration.

This regulator is)located upstream of venturi in engine bleed air line and

regulates the -regulator output pressure at´• the ecified value. The regu-

lating pressure is: 33 f 2 psi C2.3 -10.14 kg/cm when the upstream
pressure is 40 psi (2.8.kg/cm2) and 30 f 3 psi (2.1 f 0.21 kg/cm2) for 100

psi (7kg/cm2) of upstream pressur.e.

This regulator also works to control flow in combination with venturi.

2.7.1 REMOVAL AM) INSTALLATION

(1) Remove LH electric compartment door, F.STA ~8615;

(2) Removepressuresensing line.

(3) Remove 8 connecting bolts-at regulator inlet’’flange and remove´• valve.

(4) Cover all~openings.:

(5) Install inreverse sequence´• of´•~removal.

NO TE

In reinstallation, rep lace gaske ts 5 1 134-2008

ORBG\NAe ASat valve inlet and outli~t with hew, ones.

*L A.Lrcraft S/N 62sA, hhlSA.:6475A th;ou~h 7325A RECEI\IED BY
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2,8 PR~SSURE SWITCH

This swifch is located on engine bl~ed air linei upstream of precooler
and actuates when the bleed air pressure exceeds 37 psi <2.6 kg/cm2) of

the specified value. The signal closes LH engine bleed air shutoff valve

and illuminates the "ACS FAIL" warning light.

2.8.1 REMOVAL AND INSTALLATION

´•(1) Remove wiring connector of pressure Switch.

(2) Disconnect pressure sensing line.

(3)- Remove 2 screws and remove pressure switch.

(4) Cover all openings.

(5) Install in reverse sequence of removal.

2.9 ~TEMPERATURE CONTROL SYSTEM~

The temperature controlsystem in air conditioning system consists of

the following two systems.

1. Cabin’temperature control system.

2. Water separator inlet temperature control~system.

2.9,1 CABIN TEMPERATURE CONTROL

The cabin temperature control system maintains cabin temperature at

the preset temperature. The major components are as follows:

(1) Cabin temperature control.

(2) Cabin temperature selector (cockpit, cabin).

(3) Auto-manual selector switch.

(4) ´•Cabin temperature sensor.

(5) Cabin temperature sensor fan.

(6) Air supply temperature sensor.

(7) Air supply temperature limit switch.

(8) Transfer switch.

The cabin temperature contfol is made by regulating opening’of refrigera-
tion unit bypass valve and adjusting mixing ratio of engine compressor

bleed air and cold water separator discharge air. In automatic control,
the signal controlling valve opening is originated by thedifference

between cabin temperature settled by the selector.

The signal-passes temperature control circuit before.reaching valve

and standard value of supply air temperatureis settled. This standard

value is comparedwith the temperature sensed by duct sensorand the

difference actuates bypass valve.

8-12
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18~" lao;F ~2. to´• 850 f 5.506). Iii inanu~l cohtic~li 360F ~2i20C)

8r cdld’ ai~ is 8btain~a ~h iljjOLD" p~Eiiti6ri’df selector
si;iitiSh ~irid.2000 f 10OP ~.5dC) oi hbt aii- which is t~tie actuating
pdi,t cjf ~.bin siiI;pi~ ti~perature limit switch is obtained’ in
"ZIOT"

2´•;9.2 WA~ER S~PARATdR Cd~jTROi; SYST~

The water separatoir ihlet femperatuirii~ cbritrol’: slsstei: maintains the

water separator inlet Bir temperat~ire
are as follows:

i. Watei: inlet air temperature control.

2. Water separator inlet s~nsor.

The temperature control is made by adjusting opening oT turbine bypass
valve.

2,9.3 REMOVAL INSTALLATION

C

Rig. 8-5 ´•WateZ separator inlet temp. sensor
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2.9.3.1 Cabin Temperature Control (See Fig. 8-2)

Remove LH electronic compartment access door at F.STA 8615.

(2) Remove wiring connector from the control.

(3) Remove 4 screws attaching the control.

(4) Rembve thecontrol.

(5) Install in reverse sequence oP removal.

2.9.3.2 Water Separator~ Temperature Control (See.Pig. 8-5)

(1) Remove LH access panel of electrical compartment F.STA 8615.

(2) Remove wiring connector.

(3) Remove screws attaching the control.

(4) Remove thecontrol.

(5) Install in reverse sequence of removal.

2.9.3.3 Water Separator Inlet Temperature Sensor

(1) Remove LH electric compartment door at F.~STA 861.

(2) Remove wiring connector from the sensor.

(3) Remove sensor and gasket.
´•(4~ Install in reverse sequence of removal.

NOTE

If gasket (MS28778-8) is damaged, replace.

2.9.3.4 Cabin Supply Air Temperature Sensor

(1) Remove RH junction box cover.

(2) ’Remove wiring connector.

(3) Remove sensor and gasket.
(4) Install in reverse sequence of removal.

NOTE

If gasket (MS28778-8) is damage~-, replace.

2.9.3.5 Cabin Supply Air Temperature Limit Switch

(1) Remove RE junction box cbver.

(2) Remove wiring connector.

(3) Remove screws attaching the control.

(4) Remove the_ cbntrol.

(5) Install in reverse sequence of removal.

NOTE

If gasket ~828778-5, S/N 652S~ and66lSA;
MS2778-8, S/N 697SAand up) is damaged,

replace it.

8-14
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I’l) R.nidire ~aiiel d~ the LH sii~de ht F.’S~A 58’90.

(2) Remoii~ screws attaching bracket t6 side panel,
~3) Remd~e wiring coahector.

(4) Be~mdte seii6or. and fan.

~5j rnstgll in reverse ~equehde

2. 10 DISTRIBUTOR VALVE

The distributor vaiveisinbtai~ed i~nthe conditiorded air ti~bingbettjeen
aft pressurizing bulkhead and side ~anel, and distri6utes~air ~mong condi-

tioned, air outlets anh ceiling outlet. This valve is actuated by turning
the switch "CABIN AIR OUTLE~" to "CEIL", and thereby airflow from cabin

conditioned air outlets decre~ses and comes out of the ceiling outlet.

This valve produces satisfacto~y cooling results if operated in cooling
condition.

2,10, 1 REM’OVAL AND INSTALLATIO~ ´•(See Fig, 8-6)´•

(1) Remove main junction bbx: and RH side anel.

(2) Remove-wiring from rotgrysoienoid.
(3) Remove bracket on which´• rotary solenoid is ii~stalled, from: valve;

bocly.-
(4) Disconnect´•rubber duct downstream of th~´•valve.
(5) Remove clamp,
(6) Remove screws attaching the valve to bulkhead and remove the valve.

(7) -,Install in reverse sequence ofremoval.

i. Rotary solenoid´•

2´•. Bracket ~1

3. .Rubber duct

4. Clamp

s.:so,e;l:-,:
i.

5

Fig. 8r6 Dls tributer valve
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2.10.2 OPERATIONAL CHECK

(1) Connect DC power (battery or ground power source).

(2) Close circuit bre~ker AIR COND.

(3) Turn the switch CABIN AIR OUTLET on RH sw’iteh panel to CEIL and

ensure valve operation.

2.11 COOLI´•NG AIIR INTAKE SCREEN CSee Flg. 8r´•7)

A screen is installed’in the cooling air fntaketokeep’sand and foreign
objects from entering the air cycle machine. Two relief doors are pro-
vided to draw air from air conditiong electrical compartment should the

screen become blocked.

2.11.1 REMOVAL AND INSTALLATION

(1) Remove -LH door of electric compartment, F.STA 8615.

(2) Remove rubber seal at joint of cooling air intake andfan housing
of refrigeration unit.

(3) Remove screws and cooling air intake from aircraft.

(4) Remove screws and screen from cooling air intake.

(5) Install in reverse sequence of removal.

Screw

a
Rubber

’iseal

C‘
Screen Screw

Fig. 8-7 Cooling air intakeScreen
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3.

3;1 DESCRIPTION

tiibls c~bin at apressure ’~ontfijl con

Speclfi’e’d i Cabii~ cii~i‘t’irol is by thi~dttling
air flow Into c$~in thlo~gh Bir sy~tem.

The major 8bmponents bf ~is systeih are as follows (See Fig. 8-8)~

(I) Cabin~air dutflow valve control,

(2) Outfldw~ safety valve.

(3) Manual ’Pressure control

(4) pneumatic rela>is.

(5) air f16w ventuiri (AircraftS~N 652SA and 661S~).

(6) Jet pump venturi (Aircraft S/N 652SA and 661SA).
Ejector 697SA and si~bsequent).

(7) Filter.

(8) Ground test valve.

Cabin´• pres~ure control’ automatically ormanually the

following operations,

(1) Cabin altitude- control.

(2) dabin rate of climb control.

(3) Maximum (positive) differential pressure relief control.

(4) Negative pressure relief control.

(5) Cabin pressure dumping control.

Discharged air from the cabinenters the electronic compartment in the

airplane-nose .through outflow safety valve(s) installed on the forward

pressurized ´•bulkhead and performs heating and/or cooling for~´•the elec-

tronic compartment and ’thengoes o;utboard.
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Cabin air outflow valve controlo\ m i.

2. Outflow/safety valve I s 3)(3
~E3

3v 3. Manual pressure control valve

3)4. Pneumatic relay
3N 5. Air ~now venturi

5

3

i6. Jet pump venturi C)

7. Filter (3
8. Ground test valve Ih II H db II 11 ,9

9. Tubing for atmospheric pressure IB~" 6
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i. Cabin air outflow´•valve control

2. Outflow/ safety valve

3. Manual pressure control: valve

4.’ Pneumatic .relay

5, Ejector
6; Jet pump ~irentui´•i

7; Filter

8. Ground´• test val´•ve

9. Tubing for.atmospheric .pressure

Fig. 8-8 Cabin pressure dontrdlsystem (2/2)
(Aircraft´•S/N 697SA and subsequent)
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3.2 CABIN AIR OUTFLOW VAZ~VE CONTROL

This control unit is installed on the RH switch panel of the pilot seat

and controls cabin altitude and cabin rate of climb. To this unit are

connected tubes sensing cabin pressure and atmospheric pressure and a

tube co~nected to the outflow safety valve through a relay. On the

control unit there is provided a cabin altitude selector knob and a cabin

rate of climb control knob.

The former is used to select desired cabin altitude during cruising by
turning the knob and setting the pointer to desired cabin altitude.

Selectable range of altitude is from -1,000 ft. to 10,000~ft. If the

pointer is set to ~esired altitude, the maximum aircraft altitude at

which aircraft can fly with the desired cabin altitude is indicated in

a small window below the dial.

At altitudes above this, cabin pressure is constantly maintained at a

value of 5.25 (*1), 6,0 0.1 (*2) psi higher than atmospheric pressure.
A cabin rate of climb control knob is provided to controlcabin pressure

variation during climb and descent and is capable of controlling cabin

rate of climb between 50 ft/min. and 2,000 ft/min. Marking in the center

between "MIN" and "MAX" corresponds to rate of climb of 500 ft/min.

3.2.1 REMOVAL AND INSTALLATION (See Fig. 8-9)

(1) Remove three tubesconnected to thecontrol unit.

(2) Remove four screws attaching the control.

(3) Removeelectric wiring for instrument light.

(4) kemove the control and cap ports.

(5) Install in reverse sequence of removal.

CAU ’1 IOP1

Do not attempt to adjust or repair the

control unit. Replace ft if trouble occurs.

*1 Aircraft S/N h5?SA

*2 Aircraft S/N 661S~, 697SA and subsequent
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Fig. 8-9 Cabin air outflow valve Figi 8-10 Outflow safety valve ("1)

3.3 OUTFLOW SAFETY VALVE

This valve controls discharged airflow from the cabin by a signal lair
pressure):from the cabin air outflo~i valve control in order to control

cabin air pressure and, at the-same time, performs maximum (posit-ive)
differential pressure.yelief and.negative pressure relieft Controlled

pressure fromthe cabin air outflow valve control through a relay is

applied to one side of the diaphragm in the valve and cabin pressure on

the other side. The differential pressure across the diaphragm moves a

poppet valve attached to a diaphragm controlling the area of the outlet
I’

6.0 f 0.1 (*2) psi during climbsection for cabin pressure or (xl),
or in case of failure of automatic control of cabin air outflow valve

control. The maximum pressure relief mechanism, which is actuated by
differential pressure between cabinpressure and atmospheric pressure,

performs pressure relief, and,.t~herefore, differential pressure does not

exceed the specified ´•value. In case of rapid descent, if cabin pressure
becomes less than atmospheric pressure, differential pressure between

cabin and atmosphere moves the poppet valve to prevent negative differen-

tial pressure from increasing.

3.3.1 REMOVALANDINSTALLATION (See Fig. 8-10)

(1) Remove four tubes (srl) ortwo rubber hoses (*2) connected to valve.

(2) Remove eight screws ("1)~ or.16 nuts and washers ("2) attaching valve.

(3) Remb~e valve and seal.

Rer?ove two unions and one: tee (*1) for tub´•e’connection and cap port.

(5) Install in reverse Sequence of removal.

*2 Aircraft S/N 697Sh and subsequ~nt
BW861NAL As

kl Ati.CruTL S/N clftl~h61Sh
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~RMING

After removal, check for tobacco tar and other

foreign matter accumulated on poppet valve and

popp~t seat and clean with dry cleaning solveilt

(~-S-661). When solvent is being used, adequate
ventilation should be provided and open flame

should not be permitted near the work site.

C~UTION

Do not attempt to adjust or repair the outflow

safety valve. Replace. it, if trouble occurs.

3.3.2 CHECK

(1) Wipe valve attaching seat and its vicinity on airframe side with

clean sqft cloth moistened with naptha (MIL-N-15178) to remove

oil and dirt.

(2) ´•When seal is.damaged or has deteriorated, replace it.

(3) Apply ~ealant (MIL-S-8802 Class B) to circumference of valve

attaching flange and screw heads which may cause a leakage.

CAUTION

Be careful not to apply sealant

to poppet´•valve and/or poppet seat.

(4) When the aircraft has not been flown for one consecutive month or

longer, apply a negative pressure of 5.0 to 5.3 psi ("3), 5.9 to

6.1 psi (*4) to the atmospheric port of the valve before flight,
and ensure poppet valve is actuated.

3.4 MANUAL PRESSURE CONTROL VALVE

One end of this valve is located between the cabin air outflow valve

control and pneumatic relay and the other end is connected to a jet

pump venturi ("1), an ejector ("2). In case of failure of the cabin air

outflow valve control, cabin pressure is controlled manually by this

valve and ram air ventilation can be made by this needle type valve

according t~o RAM position qf cabin air selector and fine adjustment is

possible.

kl Aircraft S/N 652SA and 661SA

j~2 Aircraft S/N 697SA and subsequent.
1"13 Aircraft S/N 652SA

k4 AircraftS/N 661SA, 697SA and subsequent
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3.4.1 A~jl) INSTAiiATIijN

(1) Remijve tub~s (2 eaij td iiaive;

(2) Remdve scirews(4 iia.) attached to switCh panel..

(:3) Remove iialve aiid cap P;orts.

i;b) In~tali in r~eberse sequence df removal.

Shobld the manual pressure c~ontrol valve

develop trouble,’ replace it. Do not, dis-

asse’mble the iralve or repiac~e component

parts except to clean the valve parts and

pa~sageswith compressed air.

3.5 PNEUMATIC RELAY (Fig. 8-12)

This relay is divided’ into two parts by a diaphragm. Control pressure
from cabin air outflow valve contrbl is applied to one, side and air

pressure chamber of’outflows’afety valveis applied to the other Side.

Adcordirig to diaphragm motion, a metering valve is provided iri outflow

safety valve to control airflow to ejector. Small fluctuation of control

pressure from cabin air outflow valve control is -transmitted to metering

valve, which,in turn, controls passage between reference pressure chamber

to vacuum´•source of jet pump venturi ("1), ejector (jt2), andoperates
outflow safety valve rapidly and positively.

3.5.1 REMOVAL AND INSTALLATION

(1) Remove tubes (3 ea.)- attached to relays.

(2)’ Remove bolts (2 ea.), nuts (2.ea.), washers (2ea.) and-cushion

(2 ea.) attaching relay.

(3) .Remove relay.

(4): Remove imions -and elbow or tee from relay’and cap ports.

(5) Install in reverse sequence of r.emoval.

NO T´•E

(i) In.cas~’:of-trouble of pneumatic
relay:,’replaceit with hew one

without perrdrmingrepair dr

adjustment.

(ii) If attaching cushion -is ´•found.

deteri6rated, replace cushion´•i:~

*1 Aircraft ´•S/N 652SA and 661SA

*2 Aircraft S/N 697SA and subsequent
8-2’3
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3.6 AIR FLOW VENTURI (Aircraft S/N 652SA and 661SA)

This ventuti is. utilized to furnish the outflow valve control with a

source of vaci~um during take-off and landing when differential pressure

between inside and outside of cabin is too low to obtain full open valve

operation.

3.6.1 REMOVAL AND INSTALLATION (See Pig. 8-13)

(1) Remove tube (1 ea.) from venturi.

(2) Remove access panel of RH side of STA 1080 and remove attaching
nuts through this opening.

(3) Remove venturi and gasket and then remove union from venturi.

(4) Cap each port of venturi.

(5) Install in reverse sequence of removal; ORIGINAL

As Received By
AT P

NOTE

Replace gasket (AN901-12A) during rein-

staIlation. Apply sealant (MIL-S-8802
Class B) around attaching flange of venturi.

3.6.2 CLEANING AND INSPECTION FOR BLOCKAGE

(1) Wipe off dirt or dust on screen of venturi.

(2) Check atmospheric pressure port for obstruction. This can be

checked through access hole of RH side at STA 1080.

.s

Relay
a

I I´• I

1

ir,
´•ir

t t

i

l~j Ir~

Fig. 8-12 Pneumatic relay and Fig. 8-13 Air Flow venturi

jet pump venturi (S/N 652SA 661SA)

(S/N 652SA ti61SA)
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3.7 JET PUMP tjEN;rZTRI

(1) Fdrward jet ~unip 652Sa’and 661SA)

This vei~turi produces vaciium pres~ure with high pressure air and

controls teference pressure of outflow Shfety valve through a

pneurhatic r‘el~y. It is also connect’ed to a manual pressure contr81

val~ie to control the valve.

Pressure regulated engine bleed air is used ´•for high pressure air

source.

(2) Aft Jet Pump Venturi

This venturi produces vacui~m pressure with high pressure air and con-

trols reference pressure of outflow safety valve thrdugh a pneumatic
relay. If is also connected to a manual pressure control valve to

control the valve.

Pressure regulated engine bleed air is used forhigh pressure air

source.

j.7.1. REMOVAL AND INSTALLATION(See Pig. 8-12)

(1) Remove connecting tubes (3 ea.).

(2)~ Remove screws (2 ea.) and nuts (2 ea.) attaching venturi.

(3) Remove venturi and’seal. Remove union (3 ea.)and cap each port.

(4) Install in reverse sequence of removal.

NOT IE

If seal (010A-63113)is damaged or deteriorated,

replace it. Apply Sealant (MIL-S-88O2Class B)
around venturi attaching flange.

8-25



m a ~nt an a n a a

m a a r~ is ii

:3.8 EJECTbR (Aircraft S/N 697Stl and subsequent)

This ej~cfor produces vacuum pressurewith high pressure ai~ and controls
reference chamber of outfldw´•safety valve through reference pressure of
cabiri pressure regulator and pneumatic relay. It is ~lso used as vacuum

source in manual pressure regulating. Pressure regulated engine compressor
bleed air-is used for high pressure air source.

3.8.1 REMOVAL AND INSTALLATION

(1) Disconnect tubings and remove fitting.

(2) Remove attaching bolts of ejector plate and remove ejector from

airframe.

(3) Remove plate and seal by removing screws.

(4) Cap each port.

(5) Install in reverse sequence of removal.

NOTE

When seals (035A-63113 and 035A-63115)
become damaged or deteriorated, replace them.

Apply sealant (MIL-S-8802 Class B) around

ejector attaching plate to prevent leakage.

3.8.2 ´•IMSPECTION FOR BLOCKAGE

Check ejector discharge port in nose landing gear well for blockage.

3.9 AIR FILTER

The filter prevents dirt or tobacco tar from entering cabin pressure sensing
tubes of cabin air outflow valve controls and outflow safety valve.

This filter consists of a nylon screen for large matter and a filter

element for small particles.

3.9.1 REMOVAL AND INSTALLATION (See Fig. 8-14)

(1) Remove connecting tube (1 ea.).

(2) Remove cushionclamp attaching filter.

(3) Remove filter. Cover inlet~and outlet air ports.

(4) Install in reverse sequence of.removal.

8-26’
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3.9.2 REPLACEMENT OF FILTER ELEMENT CARTRIDGE

(1) Remove filter from airplane.

(2) Remove boots (rubber cover) from filter and replace filter

element cartridge (AiResearch 137847-1).

NOTE

Cartridge should- be replaced every

500 hours.

Clean dirt from boot interiors and

tube joint fittings, etc., before

boots are reinstalled.

Union installed between outflow

safety valve and pneumatic relay
is an orifice, so do not mix with

other unions.

(Aircraft S/N 697SA and subsequent)

3.10 ENTRANCE DOOR INFLATABLE SEAL SYSTEM

This entrance door seal is an inflatable seal to maintain cabin pressure

de-icer pressure regulator and relief valve, through selector valve.andis pressurized by engine compressor bleed air, regulated by surface

Selector valve is actuated by main landing gear safety switch. When main

landing gear is retracted, safety switch operates to open pressure line of

selector valve.

When the gear is extended, exhaust port of the valve is opened and sealing
air is deflated.

ORIGINAL

As Received By
AT P

i;,

Fig.8-14 Installation of filter

3-31-90 8-27
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NUT

WASHER

TUBING WIRING CONNECTOR

WASHER

ELBOW

WASHER

N[JT

4i
WASHERSPACER

O-RING

r
TUBING

NUT

WASHER
SELECTOR VALVE

JUMPER WIRE

SCREW

Fig 8-15 Installation of selector valve
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3.10.1 REMOVAL AND INSTALLATION OF SELECTOR VALVE (See Fig.8-15)

(1) Remove LH electric compartment door at F.STA 8615.

(2) Disconnect wiring connector from the valve.

(3) Disconnect jumper wire.

(4) Disconnect tubing.
(5) Remove the valve attaching screw.

(6) Remove valve and cap each port.
(7) Install in reverse sequence of removal.

3.10.2 PROCEDURE FOR GROUND INSPECTION OF ENTRANCE DOOR PRESSURE SEAL SYSTEM

(1) When ground air source is used:

(a) Connect DC power (ground power or battery).
(b) Connect high pressure air source to ground test port of

de-icing system and close entrance door.

(c) Supply pressurized air gradually and stabilize pressure at

30 psi (2.1 kg/cm2).
(d) Close circuit breaker DOOR SEAL, open LG POS IND circuit breaker

and make sure that seal ispressurized and inflated. Check for

air leaks at seal.

(e) After confirming (d), open circuit breaker and make sure

seal pressure is deflated.

(f) After confirming (e), restore airplane to~original condition.

(2) (a) Make preparation in accordance with (l)(a) above and close

(b) Run up engine, per AIRPLANE FLIGHT MANUAL.

entrance door.

(c) Open circuit breaker LG POS IND and close DOOR SEAL circuit breaker.

(d) Make sure seal is pressurized and inflated and check for air

leaks at seal.

(e) Open circuit breaker DOOR SEAL, close LG POS IND circuit breaker

and make sure that the seal pressure is deflated.

(f) Shut down engine and restore airplane to original condition.

CAUTION

Do not operate engine unless entrance

door is fully closed. Entrance door

must not be opened during test.

3.10.3 PRESSURE LINE DRAIN

(1) When ground air source is used:

(a) With the entrance door open, perform steps (a), (b) and (c)
of paragraph 3.10.2 (1).

(b) Close circuit breaker DOOR SEAL and drain water from entrance

door pressure line connector with compressed air.

(c) After completing step (b), open the circuit breaker and wipe
off water drops around the connector.

(d) Restore airplane to original condition.

3-31-90 8-281/8-28-2 1
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(2) tjh~n erigiiie l;lee8 air is usea:

(a) Opeli entiraiiti~ dbor t

’ib) Run Gp ehgi~i8 per AIRPLANE FiiGEii’

(c) Cldse circuit breaker DOOR SEAjL ah;l drain water from

entrance door pressure lirie connector with compressed
air.

i;d)0pen the circuit breaker..
(e) Stop engi~e.
(f) ~ipe off water‘iiFops ari;iind theconnector.
(g) Restdre airplank to original condition.

3.11 WARMING LIGHT RELATED TO ~ABIN PRESSUiZIZATION

3.11.1 CABIN ALTITUDE.AND ~IFFERENTIAL PRESSURE GAUGE

This gauge indicates cabin altitude and differential ’pressure, and

altitud(l being shown is based on stalidard atmosphere (sea level 29.92

in-Hg abs). Differential pressur~ is indicated by small hand of inner

scale iii psi and altitude is indicated by large hand of outer scale.

The range from O to ~.25 psi (nl), O to 6.10 psi (´•k2) is marked green,

and a red line is at 5.25 psi (*1), 6~10: psi ("2). When differential

pressure comesto the redline, cabinpressure isdecreased by the

manual pressure control valve so that cabin pr~ssure is kept within

the.green ?ange

NOTE

This instrument shall not be

used as an altimeter.

3.11.2. CABINABSOLUTE PRESSUREWARNING LIGHT AND SWITCH

The cabin absolute pressure warnirig light "CABIN PRESS~ LOW" is

installed on the annunciator panel and illuminates when cabin abso-

lute pressure altitude exceeds 10,000 ft. (3,048m). The warning

light is operatedby a pr~ssure switch,and contact closes at l0,000
ft.’ (3,048 m) and opens at 7,800 ft. (?,377 m).

NOTE

When cabin absolute pressure warning light
comes on, pilot´•´•s~oiild put on oxygen mask

immediately and:;lescena.until cabin alti-

tude drops below’16,000 ft.(3,048 m).

´•:´•I P;ircraf.t S/N 652SA

*2’Aircraft- S/N 661SA,697SA and subsequent
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4. CONTROL AM) TROUBLE SHOOTING FOR CABIN AIR CONDITIONING AND PRESSURIZATIO~1
SYSTEM

4.1 AIR CONDITIONING AND PRESSURIZATION SYSTEM

Switch panel for air conditioning and pressurization control is shown

in Pig. 8-16.

4.1.1 CABIN AIR SELECTOR SWITCH

This switch selects supely air for air conditioning and pressuriza-
tion.

Position "RAM"~ Ram air shutoff val~ie fully opens and LH and RH engine
bleed air shutoff valves are fully closed. Only cabin

ventilation is possible with ram air. Pressurization

and temperature control are possible,

Position "OFF" Bi~th ram air´• shutoff valve and engine bleed air

shutoff valves are´•fully closed. No air supply to

the cabin is available.

Position "LH" Ram airshutoff valve is closed, "LH" ("RH") engine
("RH") bleed air shutoff valves open, "RH" ("LH") engine

and air conditioning are possible on one engine bleed

bleed air shutoff valve is closed. Pressurization

air source.

Position "BOTH"- Ram air shutoff valve is closed, LH and RH engine
shutoff valves open. Pressurization and air condi-

tioning with both engines bleed air are possible.

4.1.2 AUTO-MANUAL SELECTOR SWITCH

This switch is used to select automatic or manual cabin temperature

control, and is a toggle switch with four positions. This switch

is operative only for "LH",.IBOTH" and "RH" positions of cabin supply
air selector switch.

Position "AUTO"- Automatically maintains cabin air temperature at

value set by cabin air temperature selector. In

other words, cabin air temperature control is

actuatedand the value sensed by cabin air tempera-

ture sensor, is compared with the value.set by cabin

air temperature selector and analyzed,~ and regulates
refrigeration unit bypass valve as required, con-

trolling air supply temperature.

Position At manual cooling position, refrigeration unit by-
"MAN COLD" pass valve is fully closed and air supply tempera-

is approx’imately 380F (3.30C) except on especially
ture´• reaches its minimum. Air supply temperature

hot days.

8-30
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Pobitio~:_; At ~e8tin$ refrigera~ion iiiiit bl-
"MAN HO~" ~ass vaiie teni~.$ to bpenl H~w’ever; suppljr ’air

teiriperafure is kept beibw 2000F i43ioc) by.high
tniperatiire limit Gwitch. signal froni

limit switch restricts valve opening.

Position i Tempetafure is ni~t colitroll’ed; R~frigeration unit

"OFF" tjypdss valveremains in the position setbefore it

is turneil to "C)FF"

4.i.´•3: CliBIN TEMPERATURE SELEC;r6R

Settjngrarige of.´•the temperature selectoir is thru 900F(15.60 thru

32.20C) an~ supply air temperature is csntro~lled between 380F (3.30C)
and i856 f 100F ~85 5.50C); Selection is available only when the

auto-nianual selectoris in the AUTO position.

4.1.4 %IRCUIT BREAKER

Circuit breaker "AIR.COND" shall be closed to actuate cabin air

selecfswitch, cabin temperature selector, auto-manual select Switch,
cabin teinperature control, and water separator inlet air temperature
coiitrol.

4.1.5 CABIN ALTITUDE SELECTOR KNOB

This knob is attached to cabin air outflow valve control and is

marked "CABIN ALT’! Rotating the knob; set the pointer on center

dial of the. control .at ´•desired’ altitude. Itis advisable to set

cabin altitude: at altitiude´• in excess of pressure altitude of

airport 1,000 ft.(305 la)´•in normal flight so.that airplane is not

pressurized at takeoff’orllanding.

4.1.6.~ CABIN RATE OF CLIMB CONTROL KNOB

This knob is also attached to cabin air outflow valve control and is

marked "RATE". Control range of cabin rate of climb is between´• 50

ft/min. (15.~ m/min.) !’MIN" and 2,000 f 500 ft/min. (610 f 152 m/min.) "MAX’"

and mark in the center corresponds to´• 500 f 75 ft/min. (152 f

23 m/min.). Controllof cabin rate of climb is available, within climb

conditi~on from´•’aijcport elevation to selected cabin altitude.

6.1.´•7 MANUAL:PRGSSURE CONTROL VALVE

This valve pressure .control and.this Is-turned from

INC position to DEC:’pbsitibn (counter-clsckwise) as ~requi;yed. Knob

is rotated approximately 6; t~imes to‘.reachfull o~en position´• (DEC

position). however, valve bc~g’ins to open when knob: is rotated about

one-half ~urni

CA1~9 ION

Manual pressure control valve’controls

pressurewithjet pump venturi or ejec-
f~r atld is sosensSt~ve that

the valve should not be turned rapidly.
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4.1.8 TRANSFER SWITCH

This switch is to select where operation of cabin air temperature
selector is controlled, at cockpit or cabin, and it is changed
over alternately every one push.

4.1.9 GROUND TEST VALVE

This valve is not used in flight, but is used only during pressuri-
zation test on the ground. This valve is located between the cabin

air outflow valve control and the airflow venturi or ejector. Valve

is kept fully open and safety wired except when being used for tests.

4.1.10 CABIN AIR OUTLET SELECT SWITCH

This switch actuates distributor valve to distribute air among

cabin conditioned air outlet and ceiling outlet.

FLOOR -‘Valve is not actuated and most air comes out of

cabin outlet.

CEIL Valve is actuated, air flow from cabin outlet decreases

and increases from the ceiling outlet.

4.2 OPERATION AND CHECK OF AIR CONDITIONING SYSTEM

4.2.1 Operation and functional test of air conditioning systemto check

for electric circuit should be accomplished in the following pro-

cedures:

(1) Inspection equipment and materials

Air pressure source 40 psi (2.8 kglcm2)
Electric power source 28 VDC

Sensor durmny (variable resistor) O to 100 Kn

Electric wire As required
Cold water I Less than 630F (170C)
Warm water More than´•860F (300C)

(2) Inspection and requirements

a. Switches used for this inspection are as follows:

Switch Selecting Installing
Name

No. Position Location

1 Cabin air selector FF-LH-BOTH-RH R.H. switch panel
switch

2 to-manual OFF-MAN COLD-AUTO-
II

selector switch HOT

3 ICabin Temp.selector COLD HOT I II
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f~af th~ v~ilves are as in~i-
i3cite~ sii at t~he positioii of
t~i’e ab6´•t;k table; chE~Ck shoul~ bd

tifes respeetjldely for.each vblve;

c. OpeL~tidriai checic ~f engine bleed air shiitofji ~aive and Lam
shutofr valve.

Nd. 1 Valve Position

Selbc’ting Eri~i:ne bleell~ air shutoff valire: Ram air Shutoff valve

Position LH RH

OFF ´•CLOSE CLOSE CLOSE

~CLOSE CLOSE OPEN

LH OPEN CLOSE CLOSE

BOTH OPEN OPEN CLOSE

RH CLOSE OPEN CLOSE

Cycle: OFF-RAM-OFF-LH-BOTH-RH-BOTH-LH-OFF

d. Operational check of refrigeration unit bypass valve

(i) Operational chec~ at MANUAL position

Switch No. 2

Selecting I Valve Position

Position

MAN COLD I FULL CLOSE

MAN HOT I FULL OPEN

Cycle´•: OFF-MAN COLD-MAN HOT-MAN COLD-OFF
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(ii) OperBtioncil checkat AU~O position

i~hecli’in’accordance with Para. Tii)-~

~ii)-I Method with sensot dummy

Remove plug of c~bln sensor and connect s~nsor duhrmy
between terminals and make sure that valve is operated
normally.

Switch No. 2 Switch No. 3 Variable

~electing Selecting Resistor alve Position

Position Position Position

AUTO Neutral HIGH rated to the

(more than rection of "OPEN"

39 K R

AUTO Neutral LOW rated to the

(less than irection of "OPEN"

zs K´• n

Cycle: LOW-HIGH-LOW

(ii)-2 Method with cold water or warm water

Make sure that valve is operated normally in the

following conditions. Put ´•cabin sensor into cold

water (less than 170C) and warm water (more than

300C) ~alternately and make sure of proper opera-

tion

Switch No; 2 Switch No. 3 Sensor

Selecting Selecting Temp. Valve

Positio n Pdsition Condition Position

AUTO Neutral Cold Water Operated to the

direction of "OPEN"

AUTO Neutral Warm Water Operated to the

direction of "CLOSE"

Cycle: Cold Water-Warm Water-Cold Water
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e. OpbrBtionaichi?d% or cooling ;uibine vaive

~i> Rer;ioi;e pliig o~ seti~6r and coiinect sensor

dummy’ (vari´•abl~ ´•yesistor and fixed resist~r eoi~riected
~li ~ieri´•es2 bit~tween;jlug t~erntnaisi

~ii) Make’sure thatvalve is normally in the
condditt’oons.

Resistor PbSition Valve position

HI~H (lirdre thaii 9~ ~i(nj dperate~i to the dir~ction
of "OPEN"

LOW (mor~ than about: 74 Kn) I bperatea‘to: the direction
of "CLOSE"

Bydl: LOW-HIGH~LOW

f. Operationalcheck of fan

Put circuit ~reaker "AIR COND"inand make sure that fan is

operated normally.

Z´• Operational-check of thermal switch

(i) Set switch Na. 1 to "BOTH"and make~.sure that LH~and
RH engine´• bleed´•air solendid´•valves open.

(ii) Make’sure that "ACS.FAIL;" lamp illuminates and LHengine
bleed air’:solenoid valve dloses when over-temp switch

circuit is shorted.

(iii) Release short-circuit.:and make sure that the above condi-

tions are.kept.

(iv) Turn circuit breaker ´•"AIR COND" off and set on again.
Make;sure that LH enginebleed´•air solenoid valve

opens and ´•"ACS FAIL" lamp’goes out.

h. Operational check of pressure~switch

(i) Makesure that LH and RH engine bleed air solenoid-valves

~re open whenswjtch No.,l is in ~’BOTH"position.

(ii) Connect air pressure source to over pressure switchand

make sure that "ACS-FAIL" lamp illuminates-at 37 psi
(2.6 kglcm2) ~and.LH engine bleed air solenoid valve

closes.

iiii); Reduce, pressure;’arid’make :suy~’ that-the above cond´•ftions

are pSi.

(iv) Tur~ cir’cuitbr~aker "AIR COND" off and.on again and

make sure that LH.engine’bleed´• air :solenoid valve opens

and "ACS-FAIL1 lamp’goes out.

(v) Turn switch No.l off.

(vi) Disconnect ~iir pressure source and´•restore the system.
8-35
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4.1.2 ~peration and functional test of air conditioning system during
engine run should be accomplished in the following procedures:

(See Fig. 8-16)

(1) Set switches and knobs as follows:

(a) Cabin air selector switch "OFF"

(b) Auto/manual selector switch "OFF"

(c) Cabin.temperaturP selector. Optional position HOT-COLD

(d) Cabin altitudeselector knob Aiport elevation

1,000 ft; (305 m)
(e) Cabin rate of climb control knob Optional position MIN-MAX

(f) Manual pressure control valve "INC"

(8) Ground test: valve "OPEN"

(h) Circuit breaker "BIR COND" "ON"

(i) Cabin air outlet select switch "nOOR"

(2) Start LH and RH engines and set switches as follows when engines
have stabilized: (See Pig. 8-16)

(a) Cabin air selector switch "BOTH ENG"

(b) Auto/manual selector switch "AUTO"

(c) Transfer switch "LIGHT ON"(switch panel)

(3) Turn cabin temperature selector to full COLD and make sure that

coldair comes out of the front and aft conditioned air outlets

and cold air outlets. However, if cabin temperature is below
OF (50C) the conditioned air does not becomeapproximately 41

cold.

(4) Then, turn the selector to full HOT and make sure that hot

air comes out of theco’nditioned air outlets and~cold air

comes out of cold air outlets, However, if cabin temperature
is over approximately 770F (250C) the conditioned air does

not become hot.

(5) Push transfer switch and operate cabin supply air temperature
selector for full COLD and full HOT temperature conditions.

(6) Set auto/manual selector switch in MAN COLD and make sure

that cold air comes out of each outlet (see Fig. 8-17).

(7) Set the selector switch in MAN HOT and make sure that hot

air comes out of conditioned air outlet and cold air out of

air outlet (see Fig. 8-18).

(8) Return auto/manualselector switch to AUTO. After setting
cabin te~perature selector in optional position between HOT

and COLD, set DEFOG COND selector‘knob of the forward condi-

tioned air outlet toDEFOG and make sure that air comes out

of front and side defog air outlets.

(9) Turn the cabin air outlet select switch to CEIL and make sure

that airflow from cabin conditioned air outlets decreases

and comes out of ceiling outlet.
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(iO) Set cat~in air seleCtor switch in RAMpositibn and make sure

that ram 8ir comes out of conditioned ait outlets (seelFig.
8-i9). However, the Of ram air during ground opera-

tion is not ~sufficient; therefore, the opening~ and closing

ope~ation of ram air shutpff valve and other valves of thisl

system should be checked thoroughly.

(11) Return switches and knobs to OFF or their original positions,
and stop engines.

AIR COND
CABIN Al

aOTH E/ AUTO CONT/´• AUTO
LH RH MAN I 1( MPN

OFF

COLb

COLD ~-u( HOT

"ii’0 ra O
HOT

RAM
PVSH FOR. TEMP CONT 2

.CABIN AIR OUTI.ET dcs FAILURE CI.IH PREQSURC 7
CEIL

6
RATE o

tOll~ROL

Q
CABINFLOOR

MAN PRESS CONT ALT.

I:RTP::FEDIC~T

DEC~ 8: INe t
f w lLI

21 006

7. 8
4 5 6 9

i. Cabin air selector switch

2. Cabin supply.air temperature switch

3. Auto-manual selector switch

4. Cabin air’ outlet select=switch

5. Transfer ’switch

6. Manual predsure control value.

7. Cabin rate of cl~imb knob

8. Cabin altitude select switch

9. Air Conditioning System Fail Warning Light
(S/N 652SA and 661SA)

Eig..8-16 Air Conditioning and Pressurization Control Panel

Key to Figures 8-17,8-18, 8-19 and 8-?0

i. Engine bleedair shutof~.vlave .7. Prifnarqr heat exchanger

2. Ram air shutoff valve´• 8.. Secondary heat exchanger

3.’Refrigeration unit bypass valve 9. Air discharge port

4. Cooling turbine bypassval.ve -’10. Coalescer

5, Cold´•air intake& screen:.´• 11. Water´•aspirator

6. Precoo~er It.Ramair;intakepott’ 8_3,j:..9
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Fig. 8-17 Air Supply Temperature Control Condition
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U)U) AIR

HOT A~R f i -~6
UU)IA AIR ~J 7
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RAW

2
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Fig. 8-18 Manual Heating Condition
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i

´•RAn AIR f
CABIN AIR

´•BOTH ENG
L

Y

WV~

H :1 2
AUTO 4MAN IYW

HOTCOLD

OFF

1.

11

///I/

21 003

Fig.:8719 Ram Air Ventilating ~Conditibn

12
3

D t
CABIN AIR

BOTH ENG- Y
R ENGL ENG

OFF
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2
MAN AUTO

OFFMANCOLD HOT
4

ilr \2
10

1

´•1l

5 21 00B

Fig, 8-20 Manual Cooling Condition
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4.i TROUBLE SHOOTING CABIN AIR COM)ITIONING SYSTEM

Tro~ble I Probable cause Remedy

Eo~ine compressor bleed a. Engine bleed air shut- i. Check electrical circuit.

air is not available (or off valve cannot be ii. Replacevalve (when valve

quantity of bleed air is opened. is faulty.
too low)

b. Engine bleed air check Replace valve.

valve cannot be

opened.

c. Bleed air tubing´• i. Ch‘eck bleed air tubing.
defective. ii. Replace faulty components.

d. Ram air shhtoff valve i. Check electrical circuit.

not fully closed. ii. Replace valve (when valve

is faulty).

Engine compressor bleed a. Engine bleed air shut- i. Check electrical circuit.

air cannot be stopped off valve cannot be ii. Replace valve (when valve

closed. I is faulty).

Heating air cannot be a. Temperature control i. Check electrical circuit.

obtained I defective. ii. Check each component and

replace faulty units.

’Ib. Refrigeration unit by- i. Check electrical circuit.

pass valve cannot be ii. Replacevalve (when valve

opened. is faulty).

Cold air is not a. Temperature control i. Check electrical circuit.

obtained defective. ii. Check each component and

replacefaulty units.

b. Refrigeration unit by- i. Check electrical circuit.

pasS´•valve cannot be ii. Replace valve (when valve

closed. I is faulty).

c. Cooling turbine bypass i. Check electrical circuit.

valve cannot be ii. Replace Valve (when valve

closed. I is faulty).

d. Cooling air intake or Remove obstacle.

outlet is blocked.

e. Operation of refrige- I i. Replace unit.

ration unit is faulty-. J~´•ii. Tty tb turn the fan blades

bya non-metallic probe.

Ram air ventilation la. Ram air shutoff valve i. Check electrical circuit.

can not~be accom- I cannot be opened. ii. Replace valve (when valve

pl~shed I is faulty).

b. Ram air intake is Remove obstacle.

blocked.
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Trouble Probable cause Remedy

Cabin air temperature la. Cabin supply air tem- Replace sensor.

fluctuates perature sensor does

not work normalljy.

b. Cabin air temp. I Replace control.

control does not

work normally.

c. Refrigeration unit I Replace the unit.

does not work normally.

Temperature cannot be a. Cabin air temp. con- Replace the control.

controlled when auto- trol doesnot work.

manual selector is
b. Cabin supply air tem- Replace sensor.

placed in "AUTO"
perature sensor does

not work normally.

Very hot air flbws out a. High temperature Replace limit switch.

when auto/manual I limit swi´•tch does not

selector is placed in I work normally.
MAN HOT

b. Operation of relay is I Replace relay.
faulty.

c.. Refrigeration unit by- Replace valve.

pass valve does not

work normally.

Cabin supply air a. Operation of water Replace sensor.

contains too much separator inlet air

moisture, or carries I temp. sensor is

ice flakes I faulty.

b.. Operation of water Replace regulator.
separator inletair

temp. control is

faulty.

c. ’Condenser in water I Replace water separator.

separator .is blocked

with dirt, oil, etd.,
so bypass valve opens.

Air does not come out a. Rotary section of the i. Disassemble the valve

.of ceiling outlet when valve interferes with I and adjust not to

cabin air outlet select fixed sectioni interfere;

switch is turned to
b. Rotary solenoid does i. Check electric circuit.

CEIL
not work. ii. Replace rotary solenoid

c. Ceiling outlet or I i. Remove obstacle.

tubing is blocked.

f
ACS FAIL light I a. Operation ´•of engine I Replace pressure
illuminates bleed pressure regu- regulator.

later isblocked.

BRBB~$NAL p~s /b. Operationof cooling Replace air cycle
fan’is faul.ty. machine.

RECEI$EDBYY~P lc. Cooling air systemisblocked.

Remove obstacle.
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4.4 OPERA~IONAL CHECK OF CABIN PRESSURE CONTROL SYSTEM

(1) Start engines per AIRPLANE FLIGHT MANUAL and stabilize at 100% rpm and

50% torque (condition lever; takeoff-land; power lever torque 50%).

(2) Set air conditioning and pressurization controls as follows:

Cabin supply air selector BOTH

Auto/manual selector AUTO

Cab-in altitude selector Field elevation -1,000 ft.

Cabin rate-of-climb control Adjust the arrow mark on knob

to calibrated mark

.Ground test valve OPEN

Cabin Temp control As desired

Manual pressure control valve FULL INC

DOOR SEAL circuit breaker Closed

(3) ~When the airflow volume into the cabin has stabilized, check the

differential pressure indicator; the value should be approximately 0.5 psi.

(4) After confirming the differential pressure, set the controls as follows:

Manual ´•pressure control valve FULL DEC

Ground test valve CLOSE

(5) Turn manual pressure control valve to FULL INC position. Note the

following:

Differential pressure 4.80 to 5.25 (*1)
5.80 to 6.10 (*2)

Cabin rate-of-climb Up approximately 300 ft/min.
Outflow safety valves Functioning normally

\NARNIN

Should the differential pressure exceed

the maximum limit, decrease the cabin

pressure by turning the manual pressure

control toward decrease. Shut down all

systems and locate c~use for cabin over-

pressurization.

The differential pressure should not fluctuate.

"1 Aircraft S~N 652SA

*2 Aircraft S/N 661SA, 697SA and subsequent

4
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The contltol~valve
L(ilC)f C~

equlres;
6.0 to6.5 ’turns frommnfi ~NC

to RiLL D~C. The cabin will inl
c~ease rapidly the i~st 1 to ~S tiirn bef´•or~
ILNt: poSiti6n, ~o iralve operation ~holi/ld be

ca~efully performed i

(6) Turn the. inanual ~ontrol valve ~rom FULL INC to FULL DEC

gra&uaiiy. ~iedabin r$te-oi-cl’imb indicator shou~d indic~ite Down

approxiinately 4,‘000 jit/min. and the dif’feirential pressure indicator
shb´•i~ld iti’dicate "0" (zero).

(7) set thh cabin alrit~ide selector to "O" (zero) feet and the

pressurecontrol valve to FiTLL INC.

(8) AdJ’ust each engine rpm to ground idle.

(9) Set all air-conditioning and pressurization contirols as hescribed in

paragraph (2) except the~cabin altitude selector, which should be

set to´•"O" (zero) feet.

(10) Shut down engines per AIRPLANE FLIGHT MANUAL.

(11) Open the ground test valve a~d installsafety wire.

4.5 CABIN PRESSURE LEAKAGE TEST.AND OPERATIONAL CHECK FOR OUTFLOW SAFETY

.VALVE.

(1) Disconnect conditioned air tube and cold air tubeon the side of the

rearbulkhead (F.STA 8035),9n~’plug tube ends bn.bulkhead side.

Plug-vacuum line for gyro. Pull ~ut circuit breaker LDG.’POS IND’

(2) Disconnect atmospheric pressure seasingtubes of outflow safety valves

and plug the’two unions.

(3) Remove RH lower access panel at STA 1080 and plug atmospheric port
of venturi (k´•l). Optionally select positions for cabin altitude

selector knob, and cabin rate of climb control´•knob.

(4) Set ground t~est valve lever to CLOSE located at right side front of

co-pilot pedal.

(5) Close circuit breaker DOORSEALand actuate selecor:valve for

entrance door seal..

(6) Connect pressurizer to the ´•poi-t:(STA~ 1080 bulkh~ead, LH).for pressure

testand piressure bensing line to sensing.portSTA 1080 bulkhead, RH)
respectively.

Aircraft S/N 652~A

8-43



´•1C m aiiltenLne ti

m anual

(7) (*1) Increase airpressure in pressurizer gradually and-stabilize

at 5.0f 0.1 psi. Leakage should be less than 70 cu. ft/min.; should
this limit be exceeded, seal the leaking points.

(*2) Increase airpressure in pressurizer gradually and stabilize

at 6.0 0.1 psi. Leakage should be less than the value shown in

Fig. 8-24. Should the limit be exceeded, seal the leaking points.

(8) After confirming Para. (7), reduce pressure and recon~ect atmospheric
pressure sensing tubes, of outflow safety valve to normal tubing. Then,

pressurize cabin again and check for pressure relief at 5.0 +0.25/-0.10

psi ("1), 6.0~f 0.1 (*2) psi. If relief does not work when air pressure

is increased up to 5.35 psi ("1), 6.1 psi (n2), outflow safety valve

is defective. Replace it.

(9) After completion of test,restore airplane to original´•condition.

CAUTION

After test, set ground test valve ~to

full open position (valve handle is

parallel to tube), and appIy lock wire.

78

77

76

75

LEAKAGE 74

CFM

73

72

’71

70

-10 0 10 20 30 40

PRESSURIZED CABIN AIR TEMPERATURE ’C

Allowable leakageof pressuri´•zed cabin

*1 Aircraft S/N 652SA

*2 Aircraft S/N 661SA, 697SA and subsequenf
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4.~ SHOOTING CAjBf~ PRES~UkE 60~JTROL

Trouble Probable cause Bem~dy

cannbt ~e leakage ~rom airplane I Repair defective

ob tained I i~ excessiire~ ’I seal.

b. Fo~eign matter ai3cu- ~I Remove foreign
mulated on valve r~tter.

poppet Seat.

c. Cabin altitude selector Reset at desired

knob is not set gltitude.

properly.

d. Cabin pressure air Replace control.

outflow valve control

is faulty.

e. Outflow´•safety valve Replace valve.

is defective.

f. Air supply to cabin I Check supply air

is low. system for tube

damage, ´•defective

connections, etc.

g; ´•Manual pressure Close valve (to
control valve is open. I~ IMC direction).

h. Pneumatic relay is Replace relay.
faulty.

Cabin pressure is J´•’.a. Tube connections be- I Tighten loose

higher than selec~ted I tween cabin air out- I connections.

flow valve control

and outflow ~afety
valve are loose.

b. Outflow safety valve Replace valve.

is defective.

c. Internal defect of I Replace control.

cabin air outflow

valve control..

d. Pneumatic relay is I: Replace control.

´•defective.

Selected cabin alti- Tribe connection be- I Check ttibing and

rude cannot´•he;main- I tween, cabin a5r~out- I ~tighten loose

tained I flow valve control I connections.

and ~outflow safety
valve is faulty.
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Trouble Probable cause I´• Remedy

b. Cabin air outflow valve Replace valve.

control is faulty;

c. Outflow safety valve is Replace valve.

faulty.

Maximum differential a. Outflow safety valve Replace valve.

pressure exceeds is faulty.
limit

b. Connection of static Tighten loose

tube of outflow safety connection.

valve is faulty.

c. Cabin altitude and Replace gauge.
differential pressure

gauge is faulty.

Manual pressure a.. Manual pressure con- I Replace valve.

control cannot be I trol valve is faulty.
performed properly

b. Tube between manual Tighten loose

pressure control connection. If

valve and jet pump blocked, remove

venturi or ejector I obstacle.

is loose or blacked.

Cabin pressure varies I a. Water separator tem- Replace controller

perature controller or sensor.

or its temp. sensor

is at fault.

b. Water separator is I Check the bag for

faulty. contamination and

clean or replace
if necessary.

c. Cabin temp. control- Replace controller.

system is faulty.
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5. AIR SUPPLY SYSTEM

5.1 GENERAL DESCRIPTION

This systeflconsists of tubing, flexible tube assembly and pressure control

valve, and supplies air to the surfacede-icer system, windshield anti-icing
system (if installed),:- cabin pressure control system, entrance door sealing
system, tip tank fuel transfer system, vacuum system and autd-pilotsystem.

The compressed hot air from the last stage of the L. H. and R. ii. engine compres-

sors is led to the fi~selage through the lines in the wing trailing edge, regulated by
the pressure regulator to a constant pressure and divided to each system.
The check valves installed inthe lines in the wing are to prevent the reverse flow

.of hot air’from the operatingenginB into the compressor of the~dead engine,
shduld one engine become inoperative.

This system is ´•Sufficient to supply air to each system even if one engine is

inoperative. (See Fig´•. 8-2i)

5.2 VALVE (18 PSI) (See Pig. 8-22)

This valve regulates engine bleed air, air source for the ejector u´•hich produces
gyro driving vacuum, to 18 psi. (1.3 kg/ cm). This valve also has a pressure

relief function, and it works when the valve outlet pressure exceeds 20 psi. (1.4 kgjcm’).
5.2.1 REMOVAL AND INSTALLATION

(a) Remove center wing rear access door.

(b) Remove tube assembly, upstream and downstream of the valve.

(C)~ Remove four screws from the valve

attaching bracket and remove valve.

(d) Remove reducer and union upstream
and downstream of valve and cap

valve ports, 7´•

(e) Install in reverse secluence of

removal.

ORIGINAL ~i .i

As Received By
AT P

Pig. 8-21 Pressure control valve

5.3 PRESSURE CONTROL VALVE (15 FSI)

This valveregulates engine bleed air, air sources for the surface de-icer

system, windshield anti-icing system (If installed), cabin pressure control

system, entrance door sealing system and tip tank fuel transfer system, to

15 psi (1 kg/cm2).
5.3.1 REMOVAL AND INSTALLATION

$ea ChapterIX, Para. 2; 2. i.
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TEMPORARY REVIS16N N0.81el
This Temporary Revision No. 8-1 is applicable to the following Maintenance

Manuals

MODEL NO. REPORT NO. PAGE

MU-2B´•351-36A MR-0218 8-47

MU´•2B-60 MR-0336 8-47

Insert facing the page indicated above for the applicable Maintenance

Manual.

Retain this Temporary Revision until such time as a permanent revision on

this subject is issued.

REASON To add Tubing Inspection and Repair.

ADD Paragraph 5.4 as follows.

5.4 TUBING INSPECTION AND REPAIR

5.4.1 PREPARATION

(1) Remove access panels and equipment as required to gain access to the pneumdtic

line to be inspected as shown in Figure 8-22A.

(2) Remove all lines supporting clamps identified on the figure and retain these clamps

and attachment hardware for reinstallation.

5.4.2 INSPECTION

(1) Visually inspect the clamped surface of the pneumatic lines for any signs of corrosion.

Use a mlrrorand flashlight to check the entire periphery surface of clamp attachment

area.

a. If inspection does not reveal corrosion damage (slight oxidized material without

pitting or discoloration is acceptable), it is acceptable to.reus. Proceed to section

5.4.3 for surface refinish.

b. If inspection does reveal corrosion damage, remove and replace the tube assembly.

Proceed to section 5.4.4 for local fabrication of replacement tube assembly.

(2) Visually inspect the clamp for signs of corrosion, burning, hardening, or absence of

the rubber gasket. Remove and replace the clamp with a new one as necessary.

NOTE
Unauthorized clamps, especiallysteel clamps, are

susceptible to galvanic corrosion and cbuld caGse
a loss of pressurization, pneumatic air, andlor surface
deice systems.

TEMPORARY REVISION NO. 8-1
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(3) Visually inspect each clamp removed from the aircraft and verify the usage of the´•

correct part number that is specified in figure as applicable.

5.4.3 SURFACE REFINISH OF TUBE ASSEMBLY

The following steps are applicable to the all tube assemblies that are confirmed

serviceable after the inspection in Paragraph 5.4.2.

Before restoring plumbing of thess pneumatic lines,.treat the clamp contact area on

the tube assembly as follow.

NOTE
Use only fine grade sandpaper #400 with aluminum
oxide or silicon carbide sandpaper.
No other material is permitted.

5.4.3.1 For Electrical Bonding Surface (See Note-b in the figure 8-22A)

Remove Ilght corrosion and deposits from the contact area of the bonding clamp by

sanding with fine #400 sandpaper as shown in Figure 8-228.

(2) Clean all sanded surfaces with Methyl Ethyl Ketone, TT-M-261.

NOTE
Do not disturb the treatment surface.
Avoid contact´•with body oils or acids which may cause

corrosion or prevent adhesion of alodine film.

(3) Apply alodine #1200, chemical film.

(4) Keep the treated area wet for approximately 3’to 5 minutes until a yellow color

develops.

(5) After the alodine has changed color, rinse the area with a wet cloth and

blow dry with shop air.

5.4.3.2 For Non-Bonding Surface

The clamp attachment positions where the top coating exhibits light corrosion

andlor peeled paint appearance, treat the surface per following steps.

(1) Thoroughly sand the area of the damaged´• coating with fine #400 sandpaper.

(2) Clean all sanded surface with Methyl Ethyl Ketone, TT-M-261.

NOTE
Do not disturb the treatment surface.
Avoid contact with body oils or acids which may cause

corrosion or prevent adhesion of alodine film.

(3) Apply alodine #1 200, chemical film, to area of exposed metal.

(4) Keep the treated area wet for approximately 3 to 5 minutes until a yellow color

develops.

TEMPORARY REVISION NO. 8-1
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(5) After the alodine has changed color, rinse the area with a wet cloth and

blow dry with shop air.

(6) Touch-up with one coat of zinc-chromate primer TT-P-1757.

5.4.4 FABRICATION OF TUBE ASSEMBLY

Replacement tube assembly may be locally fabricated per the following steps.

(1) Refer to the Table 8-1 in order to prepare parts and material for tube assembly.

(2) Cut and form the tube to fit with actual mold made from the existing tube assembly.

(3) Instail the coupling nuts (2 ea) and sleeves (2 ea) before flaring the tube ends.

(4) Make single flare at both ends of tube per MS33584.

(5) Degrease and flush tube using Methyl Ethyl Ketone, TT-M-261.

(6) Cap or mask both ends of tube to prevent contamination.

NOTE
Do not disturb the treatment surface.
Avoid contact with body oils or acids which may cause

corrosion or prevent adhesion of alodine film.

(7) Apply alodine #1200 solution with a brush to the entire external surface of the tube

assembly. Keep treated area wet for approximately 3 to 5 minutes until a´• yellow

color develops.
i j

(8) After the alodlne has changed color, rinse the surface with water and blow dry with

shop air.

(9) Mask off all contact surfaces of the bonding clamp contact area 1-1/2 times the

clamp~width as shown in Figure 8-228 preparation of electrical bonding surface.

(Refsr to mark in Figure 8-22A for the location of ground bonding)

(10) Mask off external surface of both ends of tube approximateiy 1 inch from the end of

tube.

(11) Apply one coat of zinc chromate primer TT-P-1757 with brush to the exterior surface

of tube assembly.

(12) Remove masking tape.

TABLE 8-1 TUBING MATERIALAND END FITTINGS

TUBE MATERIAL OUTER COUPLING
THICKNESS SLEEVE

ASSEMBLY SPEC. DIAMETER NUT

5052-0 tube AN818-10D MS20819-10D
030A-64304-17 5/8 inch dia. 0.035 inch

-T-700/4 2ea 2ea

5052-0 tube AN818-10D MS20819-10D
030A-64304-67 5/8 Inch dla. 0.035 inch

-T-700/4 2ea 2ea

TEMPORARY REVISION NO. 8-1
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5.4.5 RESTORATION

(1) Restore the serviceable or fabricated tube assembly.

(2) Reinstall ail line supporting clamps that were removed in section 5.4.1 for inspection.

Sand and clean all contact surfaces on the clamp with a suitable solvent before

installation.

5.4.6 LEAK TEST

Perform the pneumatic system leakage test to ensure proper restoration of the

reinstalled tube assembly as follow.

(1) Disconnect pneumatic line at the location as shown in the applicable figure.

(2) Connect air pressure source to the system and supply air pressure gradually and set

at 100 psi.

(3) Check for leaks from the line connections while air pressure is applied.

(4) Disconnect pressure source and restore the system.

TEMPORARY REVISION NO. 8-1
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CLAMP´•(155-10-2-8)3 PLCS /i
ATTACHMENT HARDWARE (REF)

AN520-10R8 SCREW(3ea)
NAS679A3W NUT(J ea)

~jS

~Ei j

\\U

030A-64304-11

CLAMP (MS21919DG10)1 PLC

ATTACHMENT HARDWARE (REF)
AN52Q´•10R12 SCREW(lea)
NAS43DD3-25 SPACER(?ea)
NAS679A3W NUT (1 ea)

DISCONNECT LINE HERE

FOR LEAK TEST

(REF PARA.5.4.6)

NOTE

a Remove all the clamps depicted in this figure and inspect the clamp
contact surfaces on the tube assembly and the clamps.
(Ref. Paragraph 5.4.1)

b Clamp position Identffied the special clamp position
that function as an electrical bdnd and requires bonding surface

treatment at the clamp attachment position on the tube assembly.
(Ref. Paragraph 5.4.3.1, 5.4.4( 9) and Figure 8-228)

Flg. 8-22A Inspection Areas

TEMPORARY REVISION NO. 8-1

Page 5/6
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TEMPORARY REVISION N0181~

MAKEAGROUNDCOMACTSURFACE:
SAND AND CLEAN BASE METAL ALL

AROUND TUBE 1-1!2 TIMES THE CLAMP
WI DTH AND ALODINE COAT

(REFER TO PARA.5.4.3.1)

BONDING CLAMP
TUBE ASSEMBLY

~I ~--1-112 CLAMPWIDTH

Pig, 8-228 Electrical Bonding Clamp Installation

TEMPORARY RNISION NO. 8-1

Page 6/6
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i; DEruead (ri8´• 9-1)

A p’~eumati.e .i-iibber :boot de-~ic.ing ~yF;tem iS instlied~ on ´•tHE~ wi~g
’eag’eg’. Electiicalljr heated i;;

systemsanti-ice ana ae;lce

are utilized components which are pitot tube, static port,
´•Stail warnilig´•lift transduc’er, prbpellers, wirid$hi~elds a~d oil i~ooleir
air inl~fs; The engi~e ait int~ke by n~eans of engine

i~dinpress0r ~leed gir. Cabin air is Suppiied´•tbali windows
roi: ciefogging between the dou~le window pan~s; A wiper is provided for

remo~ial oi~ rain and slJsh ice from the windshields.

2, SURFACE SYST~M (Fig. 9-2)

2.1 ~ENERAL DESCRIPTION

De-icing.of thewing and empennage leading edges is accomplished by
inflating and deflating rubber boots attached to the leading edges.
The system consists of a pressure regulator and relief valve, mani-

fold, distributor valve, ejector, timer and required tubing.

When the WING DE-ICE switch in ´•the overhead console is placed to the ON

position, a timer is energized and the pressuriiarion port of the dis-

tributor valve is opened in response to thetimer signal, thus allowing
air pressure ´•to inflate the boots causing ice removal from the leading
edge surfaces. A pressure switch is installedin.the tube to the

wing boots causing an indicator light in the overhead console to illu-

minate. Deflation occurs when the timer signals the distributor valve

to close the pressure port and open the negative pressure (suction) and

exhaust ports. During automatic operation, cycle time of inflation and

deflation is approximately three minutes, but manual control can shorten

the cycle to 16 to 18 seconds. ´•When the switch is in the OFF position,
the pressurizationand exhaust ports are inthe closed position and the

negative pressure (suction) port is open. The negative~ pressure (suction)
is connected to the ejector, causing a´•negative pressure in the de-ice

boots, so that the boots do not inflate during flight.

2;2 PRESSURE REGULATOR‘ AND RELIEF VAI~VE (Fig. 9-3)

Enginecomp’ressor bleed airis theair source for the surfacede-icing
system, and is’regulatedatl5 psi (1.1 kg/cm2)by this valve. Regu-
lated air flowstothe distributor valve’for pressurization and ejector
for high pressure air source. The vaivealso has a pressure relief

function,should the outletpressure exceed 17.5 psi (1.2 kg/cm2).

9-1
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1.~ Pneumatic de-icing
2. Propeller anti-icing
3. Windshield anti-icing
i.´• Wiper
5. .Windshield ´•and cabin window defogging
6. ´•Pitot tube and static port anti-icing
7. Stall warning transducer anti-icing
8. Engine air~ Intake anti-icing
9. Oil cool~y inlet ~anti-icing

/i Pig. 9-1 Anti-atmospheric system (Typical)
9-21
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i 1 i 8 8

s\, i \1 i. Regulator relief valve

2. Manifold

3. Distributor valve

4. Ejector
5. Timer

6. De-Icer switch

7. Pressure switch

I,h

8. Indicator light
9. De-Icer boots

I
2..~_ "Ii

80 001 8 ’8

Fig. 9-2 Surface de-icer equipment and syste’m
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ii) Remove LH ei~ctrical compartinent door (F,STA 8~15).

(2) Ijisconnect tube at the upstreain side of the pressure regulator
and relief ialve.

(3) Disconnect manifold from the downstream side of the valve.

(4) Remove valve attaching screws (3 ea.) and remove the valve.

(5) Remove reducer from the upstream and downstream ports; cap the ports.

(6~ Install in reverse sequence of removal, installing safety wii-e to

the attaching screws, and apply alignment mark to the coupling nuts.

2.3 MANIFOLD

The manifold divides the regulated air pressure for the boot de-icing
system, fluid anti-icing system (if installed) and also to the entrance

door seal and pressure lock. The manifold is installed at the down-

stream side of the pressure regulator and relief valve.

2.3.1 REMOVAL AND INSTALLATION

(1) Remove LH electrical compartment door (F.STA 8615).

(2) Disconnect coupling nut from the upstream side of the manifold.

(3) Disconnect coupling nuts (3 ea.) from the downstream-side of

the manifold.

(4) Loosen and/or remove the hose clamp from the downstream side

of the manifold, upstream side of the ejector.

(5) Remove the manifold.

(6) Install in reverse sequence of -removal. After tightening nuts

and hose clamp to proper torque value, apply alignment mark.

9-4
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Fig. 9-3 Pressure regulator and Fig. 9-4 Distributor valve

relief valve

Fig. 9-5 Ejector Pig. 9-6 Timer
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Fig. 9-7 PressMye switc:ll
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2.4 V~VE (Fig’i 9-4)

The distributor Salve iS cbnnected to the manifold o~ the upstream
side and to each boot on the downstream side. The valve incorporates
a solenoid to operate the valve’s three functions: boot inflation,
boot deflation and a valve for the ejector to maintain a negative air

pressure in the boots. These functions are controlled by signals from

the timer.

2.4.1 REMOVAL AND INSTALLATION

(1) Remove LH electrical compartment access door (F.STA 8615).

(2) Disconnect wiring connector from the distributor valve.

(3) Disconnect tubing joints (4 ea.).

(4) Remove safety wire and 2 bolts installing the valve.

(5) Remove the valve and cap each port.

(6) Install in reverse sequence of removal. After tightening, attach-

ing bolts, install safety´•wire. After tightening hose clamps

apply alignment marks to each.

2.5 EJECTOR (Fig. 9-5)

The ejector is connect’ed to thenegative pressure (suction) port of

the distributor v~lve and to the manifold. The air pressure from the

manifold causes a negative pressure (suction) on the distributor valve,
thus causing the boots to remaindeflated with the system OFF and aids

in deflation of the boots with the system ON.

2.5.1 REMOVAL AND INSTALLATION

(1) Remove the LH electrical compartment access door (F.STA 8615).

(2) Loosen and/or remove hose clamps (2 ea.) from the upstream side

(manifold and distributor valve) of the ejector.

(3) Remove nut, screw and clamp installing the ejector to the airframe.

(4) Remove the ej’ector.

(5) Install in reverse sequence of removal. Apply alignment mark

to hose clamps after tightening to proper torque value.

9-6
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1.6 TnaR (Fig. 9-6)

The timer sends a signal to actuate the distributor valveperrodicallly
so that the boot inflation and deflation cycle is completed. During
automatic operation, the timer sends a signal of 6 seconds ON and 174

seconds OFF, for a complete cycle (3 minutes). When the WING DE-ICE

switch is placed to OFF, approximately 2 seconds is required for the

timer to return to the starting position.

2.6.1 REMOVAL AND INSTALLATION

(1) Remove LH electrical compartment access door (F.STA 8615).

(2) Disconnect wiring connector.

(3) Remove attaching screws (4 ea.).

(4) Remove timer.

(5) Install in reverse sequence of removal.

2.7 PRESSURE SWITCH (Fig. 9-7)

The pressure switch is located in the pressure line between the distri-

butor valve and the wing boots. The switch is closed whenair pressure

increases to 10 f 2 psi (0.7 f 0.1 kg/cm2), illuminating an indicator

light in the overhead console. The indicatorlight is illuminated when

the surface de-icer system is in operationand the system is functioning
normally.

2.7.1 REMOVAL AND INSTALLATION

(1) Remove LH electrical compartment access door (F.STA 8615).

(2) Disconnect wiring from switch and identify.

(3) Remove switch from tubing.

(4) Install inreverse sequence of removal, noting the following:
(a) Tighten to proper torque and apply alignment mark.

(b) Remove wiring identification, connect to switch and

install wire shielding as required.

2.8 RUBBER BOOTS

The de-icer boots are long thin plates made of rubber and are inflated
and deflated by means of compressed air to break away the ice mechani-
cally. Service life depends on handling and maintenance practices to
a great extent.

9-7



maintenance
manual

2’. 8.1 MAINTENANCE

(1) General

(a) Direct contact of ladders and worktables to leading edge boots

should not be made during airplane maintenance, etc. Apply pads of

cushion materials, etc, when contact with boots is unavoidable.

(b) Do not drag hoses over boots when servicing fuel or oil to airplane.
Use protective pad in such cases.

(c) Do not step on boots when doing airplane maintenance, etc. Do not

put tools and equipment on-boots.

(2) Cleaning of boots

After flights, checks for oil, fuel and other harmful objects to

boots. Give special attention to horizontal stabilizer boots,
because fuel and oil coming out of engine tend to adhere to them.

These materials should be removed as soon as possible.

(a) Clean de-icer boots with hot neutral detergent or hot water of no

higher than 180"F (82"C).
(b) During cold seasons, clean boots at the inside of warm hanger if

possible. Preheat neutral detergent or water if cleaned at the

outdoors.

(c) If freezing may occur, warm with portable heater being careful not

to heat boots surface to 180"F or over.

If it is inevitable to use petroleum type’solvents in cleaning,
wipe lightly with clean cloth moistened with the solvent, and then

quickly wipe dry with clean dry cloth before the solvent penetrates
into rubber. Because these petroleum type solvents give adverse
effects to rubber, they must be used sparingly.

(3) Surface coating (Application of ICEX)

(a) ICEX is a silicone based material specially compounded to reduce
adhesive force between ice and rubber surface, harmless to rubber,
and gives protection against ozone.

(b) When ICEX is applied, smooth glossy film is formed on the surface,
and the boot surface with tiny microscopic irregularity becomes

flat. A chance of icing is reduced, and ice is quickly and

completely removed when boots are operated.
(c) Give attention to the fact ICEX is not the greatest in de-icing

ability. The effects of application of ICEX is not in prevention
of icing or removal of ice, but in prevention of strong adherence

of ice to make removal easier.

(d) Boots tend to be worn away by dust in air during flight. It is

recommended to reapply ICEX in every 150 hours of flight.
(e) ICEX can be purchased from the following maker.

Nomenclature Maker ’s Name Address

ICEX YOKOHAMA RUBBER CO. 5-chome,Shinbashi, Minato-ku,Tokyo-to

9-8 3-31-90
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(4) Environmental conditions

Because de-icer boot is a rubber product it ages when placed
outdoors for a long time. This phenomenon is´• expedited in very hot

or high ozone density areas. Therefore, it should be avoided to

place airplanes equipped with boots in the following areas for a

long time as much as possible.

(a) Near motors or other machines which generate ozone.

(b) High temperature areas over 1600F (70"C).
(c) Areas with sunshine, harmful vapors, or unreasonably dense dust.

2.9 OPERATIONAL CHECK

Operational check of the surface de-icing system on the ground may be

accomplished as follows:

Required equipment:

Air supply source capable of 30 to 50 psi (2.1 to 3.5 kg/cm’) with

a regulator and gauge.

(1) Remove LH electrical compartment access door (F.STA 8615).

(2) Locate and remove plug cap from the ground test port.

(3)Connect ground air supply to the test port and apply air pressure

gradually until 30 psi (2.1 kg/cm") is attained.

(4) Connect APU and turn the Battery Key switch to ON.

(5) Check for WING DE-ICE circuit breaker "closed" condition and press
the WING DE-ICE indicator light for illumination check.

(6) Place the WING DE-ICE switch in the overhead console to the ON

position
(a) Check for uniform inflation and deflation of each boot; approximate

inflation height should be 0.25 in. (6 mm).
(b) Check for the indicator light illumination during the inflation and

going out during deflation.

(c) The inflation and deflation time shall be within the acceptable
area in Charts 9-1 and 9-2.

3-31-90 9-8-1/9-8-2 1
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(7)
late~ tb ens~re tbetim~r has reset to the iafiafion Tetarf)

PF and-ON again 3 b 1 QecbndsPlace WING DE-ICE´• to

or the cyclei

(8) Clds~ the gi~ supply and release the air ptessure in

the surface de-ice systemi

(9) Place WING DE-ICE switch and turn the Battery Key switch to the

OFF positiori.

(10) Remove the air supply source from the test port and install the

plug cap to the test port.

(11) Install the LH electrical compartment access door (F.STA 8615).

(12) When the operational check of the system is performed on~the

ground during engine ground run, steps (1) through (4) and (8)

through (11) are not required.

2.10 TROUBLE SHOOTING SURFACE DE-ICING SYSTEM

Trouble Probable cause Remedy

Boots do a. Distributor valve does i. Make sure that light illumi

not inflate not operate. nates when indicator light
is pushed. (If not,

electrical system is faulty.)
ii. Confirm timer operation.

(Replace if necessary.)
iii. Inspect va~lve.’ (Replace

if found faulty.)

b. Boot line is broken Repair. ,I
and air is leaking.

c. There is leakage or I´• Correct leakage or remove

obstructed tubing foreign material.

between distributor

valve. ´•and hoots.

Boots inflate a. Faulty wiring. I Check.

but indicator
b. Faulty indicator light. Replace light.

light does not

illuminate c. ’Faulty pressure switch. Replace switch.

d. Air pressure is Check air lines fo~ leakage.
insufficient.

e. ‘Faultydistributor. ~heck air lines for leakage.

f. Faulty regulator and Replace regulator and relief

relief valve. I valve.

Boots inflate la. Faulty distributor valve. Replace valve.

but do not deflate
b. Faulty´•timer. I Replace timer.

9-10
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WINDSHIELD ANTI-ICING SYSTEM

GENERAL DESCRIPTION

3.1.1 There are two anti-icing systems which maybe applicable, electrically
heated windshield and/or fluid type anti-icing systems.

~.z BEATED WINDSHIF~LD ANTI-ICING SYSTEM (Aii-craft S/N 661~SA, 697SA and

subsequent)

3.2.1 DESCRIPTION (See Fig. 9-7A) I
The windshield anti-icing system employed on this airplane is an electri-

cal´•ly heated windshield. This system is designed to perform anti-icing
and de-icing functions on the forward windshield. The major components of

the ´•system’consist of a three-ply windshield with an electrical heating
matte and a temperature controller which controls the operating temperature
of the windshield. The system is operated by a control switch located in

the overhead switch.console. This switch, when placed in the ON position,
provides a continuous LO heat to the windshield. A switch is provided in

the pilot and co-pilot control wheels for the respective windshield HI heat

mode’operation.~ Thisswitch.mustbe depressed and held for HI heat operation.

The heated windshield consists of an inner and outer´•tempered glass ply
with a: vinyl ply sandwiched between them. The glass plies are designed
to withstand the internal cabin pressure and flight loads. The windshield

is of a fail safe construction.

The electric heating matte is located between the outer glass ply and

vinyl. Power is supplied to the high and low heat areas through bus

bars Ibcated on the LH and RH extremes of the windshield. A sensing
element controls the temperature of the heated area to´•approximately
1040F (40oC). Five electrical terminals are located on the lowersur-

face for power, sensing element and static drain.

There are two temperature controllers installed below the LH floor

of the forward electronic compartment. They send signals to operate

relays in accordance with the windshield temperature, ON at 95 f 50F

(35 f 2.80C) and OFF at104 f 20F (40 l.loC). Should the windshield

temperature reach 129 f 50Fi (53.9 f 2.80C), a signal is generated to the

H/W OVER TEMP warning light’ in the annunciator panel which will illuminate.

3.2.2 MAINTENANCE PRACTICES

3.2.2.1 Delamination

(1) ´•The strength of an aircraft windshield in bending or in tension

is not affected by a moderate amount of delamination.´• Generally,
the first safety consideration in cases of delamination is re-

ducedvision and/or electrical failure. A panel would be removed
for these causes before an unsafe condition due-to loss of

strength is reached. Delamination is generally permissible
provided the vision or panel heating are not adversely affected.

6-1-79 9-11
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arouna the of ’A.II.:.

lo~ in~-iky in th~: ~SGirii
prg3ess:iani and, shulh tie replBced
A area is an Irreguiar dr

botmairji; TtjlE;’separ~tioii ~rii3iicaQes t~at the vihjil
bi~d glass are not iirii’fdrmi Such r6na´•iti´•on ~an the

viiiyl to pull chips from the inner which could
lead to failure of the glass ply. In case of such delamilia-
tioniaperiodic inspectioni~s reconrmended to determine if

the dainagP is progr~ssive, orif chipping of the innerglass
surface ´•is present. Replace the windshield if either condi-

tion exists.

(3) Generally, a delamination is characterized:by B smdoth-~edge
bbundary ahd is ´•ci~ear (not.cloudy).; therefore ~nod-progression
exists as the st~resses Cau~ing such a del.aminatidn are relieved

when the delamin8fibn occu~s..

5.2.2.2 Anti-Static Tabs

Windshields that havea coating on thesurface of the’

outboard ply of the glas’s also have an anti-static’ tab, ground
contact. There are generally two types of tabs.. One is a

metal finger´•that grounds to the airframeiand the other is a

fiber-glass shielded tab fhat is connected to the electrical

grounding system of the’ aircraft. All fiber-glass shielded
tabs should~ be painted with a urethane base paint. to protect
against windand rain´•erosion and ultra-violet light exposure.

3.2.2.3 Removal /Installation

A. Removal -Windshield

(1)- Disconnect wires fromterminalblock and-identify.

(2) Remove windshield in accordancewith Chapter III, para. 5.2.

(3) Install in-reverse sequence of removal.

B. Thetemperature controllermaybe removed and.installed as

follows

(1)~ Remove the forwardlHaccess panel below the electronic

compartment floor,

(2) Disconnect the wires and identify.

(3)’Remove the attaching screws and’the controller.

(4) ~‘Tnstall iri reverse´• sequence of removal.
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3.’2;2.4 Operationgl Chck

The’ windshield anti~fcSng system may bp$lated~ i~heri

the aircraft powef system is in operation. The syst’erq is op8ra-´•
tidn~l ~y placiizg theoverhead don~ole to

ON. Normally, when the control switchis ON, the LO HEAT portion
of the glass is heated. In severe icing conditions the HI HEAT

portion of the glass is heated by operation of the HI HEAT switch

in the control wheels. During HI HEAT operation, the LO HEAT

portion becomes inoperative.

The inspection procedures are as follows:

(1) Make sure that both control switches in the overhead console

are in the OFF position.

(2) Connect DC power.

(3) Place the WINDSHIELD HEAT-LH switch in the overhead console

to ON and make sure that the indicator light ON illuminates

and the LH windshield becomes warm gradually.

(4) Place the WINDSHIELD HEAT-RH switch in the overhead console

to ON and make sure that the indicator light ON illuminates

and the RH windshield becomes warm gradually.

(5) Insure the indication lights repeat the ON and OFF cdndi-
tions with the switches ON.

(6) With the WINDSHIELD HEAT-LH switch ON,´• depress the W/S HI

HEATswitch in the pilot’s control wheel. Make sure the

LH W/S HI HEAT MOD~ ON indicator light illuminates and the

HI HEAT operation of the LH windshield becomes warm gradually.

(7) With the WINDSHIELD HEAT-RH switch ON, depress the W/S HI HEAT

switch in the co-pilot’s control wheel. Make sure the´• RH W/S
HI HEAT MODE ON indicator light illuminates´•and the HI HEAT

portion of the RH windshield becomes warm gradually.

(8) Insure that the W/S HI HEAT MODE ON indicator. light repeats
ON and OFF conditions with the W/S HI HEAT switch in the

depressed condition.

N8T~

The operational check should be per-
formed ata temperature less than 100oF

(37.80C). When the windshield temper8-
ture is more than 1000F (37.80C) the relay
is OFF at all times and operational
check can not be performed.
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3.2.2.5 Cleaning

A. The heated windshields have a sulface coating for anti-static

protectibn.: The following procedure’is recommended for

windshields with the anti-static surface coatings.

(1) Remove all excessive-amounts of dirt and other substances

from the surface with clean water.

(2) Wash with mild soap and water of a solution of 50%

isopropanol and 50% water by volume. When wiping the

surface, use a clean;soft cloth or spong~ with a

straight rubbing’motion.

CAUTION

Do not use any abrasive

materials, strong acids

or bases.

(3) Rinse thoroughly and dry.

NOTE

Do not apply wax to the windshields.

(4) It is clean the wiper blades as often

as possible to help prevent scratches on the glass.

CAUTION

Do not attempt to polish out nicks

or scratches in the glass surface.

If scrat’chremoval isdone improperly,
theresults may be distortionfrom

irregular glass removal.

3.2.2.6 Repair

A. Terminal.:Block

(1) Terminal block’s us;ially ~do. not need any maintenance

performed on them.

The following ~procedure should he: followed for:repair.
(a)’ Clean:the,bas~e’of the terminal’and the glass’sur-

face with:methyl ethyl’ keytone (MEK).
(b) Apply a thin coat ´•of PR-12211B1/2 to the base of

the terminal.

(c) [Place the terminal’ on the glass in the.proper place
and secure it to prevent movement and to maintain

good contact with the glass.

Y-15
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NOt E

U~e masking tape to hold block in place.

(d) Remove excess PR-1221-B1/2 from around edges of

terminal block.

NOT~

Allow the PR-1221-B1/2 sealant

to cure for 24 hours before

removing the tape.

B. Anti-Static Tabs

(1) Mask all exposed glass surfaces.

(2) Remove ~ab from over bonding position.
(a) For metal tab, remove the screw that fastens it

to~the airframe and lay the tab to one side.

(b) For fiber-glass tab, the tab cannot be completely
removed since it is tied into the unit by a metal

braid.

NOT IE

Be very careful not to tear

the braid connecting the tab

to thegrounding system; just
place the braid away from

the bonding area.

(3) Bonding Surface Preparation
(a) Silicone under tab finger.

(1) Carefully and thoroughly remove and clean all

the conductive silicone that remains on the glass.

NOtL

Be extremely careful not to

scratch t~e glass surface.

(b) Epoxy based under tab finger.
(1) Carefully roughen the surface of -the electri-

cally conductive epoxy which remains on the

glass surface.

(2) Clean t~e´• tab and~rough the surface.

(4) Apply conductive silicone (Technik RTV silicone, P/N
72-00002) to the tab and also to the glass surface.

(5) Apply the tab to the windshield(s) and if the tab is of

the metal finger type, install the screws.

(6) Remove windshield maskings.

9-16
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a s., nuID ANTI-ICING SYSTEM (Aircraft SIN 652SA a~d Aircraft equipped
with system)

3.3.1 DESCRIPTION

il~ie flu~d-’anti-icing system consists of a pressure control valve which

controls air pressure from the engine bleed air system which forces

the fluid from the tank to the spray nozzles. The anti-icing fluid is

a mixture of 60% ethylene glycol (MIL-A-8243, Amend i, MIL-E-9500,
MIL-H-5559 or 0-A-00548) and 40%water The fluid flow rate is 1.7

U.S. pints (0.804 liters)/minute to both the left and right windshield
surfaces. The tank capacity is approximately 2.5 U.S. gallons(9.46
liters).

When the windshield anti-icer switch is placed-ONin icing cond~itions,
the solenoid valve inthe pressure control valve opens, allowing engine
compressor.bleed air to flow. The air, controlled~ to specified pressure,

pressurizes the.fluid tank. Pressurized anti-icer fluidis sprayed
from the nozzle to windshield surface and then dispersed by free air

stream flow. The wiper.is used as required. The fluid tank’ is located

on the fuselage on the right side of the nose landing gear.bay. ´•The

antiiicer fluid filler port is located in the electronic compartment
above the tank (Pigure 9-8).

NOTE

a
i. Do not usethe.anti-icer fluids

(such as isopropyl alcohol,.
ethyl´•alcohol, etc.) other than

ethylene glycol.

ii. ´•Flush thewindshield with clean

water´•after using anti-icer fluid.

3.3.2 .PRESSURE CONTROL VALVE
I

The pressure contro~valve, installe8:on the RH forwardsectionof

the pressure bulkhead in the electronic compartment, is installed

between pressurizing air source and anti-icer fluid tank. This valve

notonly controls pressure of engine compressor bleedair to 8 psi
(0.6 kg/cm2), but also actuates the pressure relief mechanism when

pressureonthe downstreamside of the valve reaches 12 psi (0.8
kg/cm2),. .preventing pressure’~from´• rising above the limit.

When the anti-icersystem is~not inuse ~i.e., solenoid valve in

pressure dontrol valve is ciosed’and pressurized air is not flow-

ing), the discharge port:opens to preventing
differ.ential pressure. bet~nieen inside and outside´•of the tank. A

check valve is installed’in--the ’pressure ~control: valve to avoid

reverse flow of anti-icer fluid.
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Control- assembly

ORIGINAL
i. Nozzle 6

2. Engine com- As Received By
presser bleed air AT P

3. Control assembly

4. Filler cap

5. Clamp Windshield anti-icer equipment
6. Anti-icer fluid tank Fig. 9-8

3.3.2.1 REMOVAL AND INSTALLATION

(1) Remove RH electronic compartment access door.

(2) Remove access panel on RH STA. 1080.

(3) Disconnect wiring connectors.

(4) Disconnect tubing on upstream and downstream sides of valve.

(5) Remove bolts and washers attaching valve, and remove the valve.

(6) Remove union (1 ea.) and elbow (1 ea.) from valve and plug
each port.

(7) Install in reverse sequence of removal.
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5.3:3 ANT~;ICER. Fi~iTaIj TANK

The airti-i´•C~r fluiii eank is installed in the fuselage, RH section of

nose landing gear cdn~ected with pressure line to

Suppijl air from cbntroi assembly to tank, and: anti-icer fluid line to

lead fluid to nozzlesr

A float type check valve is Provided at the pressure line connecting

port and prevents reverse flow of anti-icer fluid in pressure line and

leakage to relief port of’control assembly while system is not in

operation.

3.3.3.1 RE~OVAL AM) INSTALLATION

(1) Remove RH electronic compartment access door.

(2) Open access dbor at F.STA 350-930.

(3) Remove pressure line and anti-icer fluid line from tank.

(4) Remove tank attaching bolts and remove tank.

(5) Plug‘ each port.

(6) Remove clamps from tank.

(7) Install in reverse sequence of removal.

3.3.4´• TIMER

The timer is installed on the overhead console and is operated by

placing the windshield anti-ice switch to "WINDSHIELD ANTI-ICE!’. The

timer actuates the control assembly periodically by sending electric

current. "ON" time is about 4 seconds (constant) and "OFF" time can

be set to optional value between 0.5 thru 8seconds by means of

anti-ice cycle Selector.

3.3.5 ANTI-ICE dYCLE~SELECTOR

The anti-ice cycle selector changes operating cycleof the timer. "OFF"

time of the rimer-is about 0.5 seconds in "FAST"-position and about 8

seconds in "SLO~" position. Setting,should be ~made according-to icing
condition. r

1
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3.3.6 OPERATIONAL CHECK (Fig. 9-9)

Confirm that the WINDSHIELD switch in the overhead console is

in the OFF position and circuit breaker AIR COND is open.

(2) Connect DC power (28 VDC battery or external power).

(3) Pdur 0.5 to 0.8 gal. (2 to 3 L) of water´•into the fluid tank.

(4) Remove the LHelectrical compartment access door (F.STA 8615).

(5) Locate and remove cap plug´• from ground test: port; connect ex-

ternal air supply source (capacity: 30 to 50 psi (2.1 to 3.5

kg/cm2) with regulator and gauge).

(6) Grad~ally pressurize and stabilize the system to 30 psi (2.1
kg/cm2).

(7) Turn Battery Key switch to ON, close circuit breaker, place the

switch to the AUTO position and confirm the fluid is sprayed
from the nozzles to the windshield surfaces to the specified
area as shown in Fig. 9-9.

(8) Confirm cycle operation of spraying for 4 seconds and stopped
for 0.5 seconds in the FASTposition, and spraying for 4 seconds

and stopped for 8 seconds in the SLOW position.

ON ~--7 ~---´•1
B 0.5 seconds 1´•gs´•Ate-~te;LtB A 4 seconds

I I ’I I I A 4 seconds
QFF--- ´•--J ´•L--J L--J

B 8 seconds

(9) Place switch to OFF position and confirm spraying is stopped.

(10) Place the switch to MANUAL position and confirm a continuous

spray from the nozzles; place´•to OFF when the fluid tank is

empty

(11) Turn the Battery Key switch to OFF.

(12) Close air supply source, release the air pressure from the system

and disconnect the air supply source from the ground test port.

Install the cap plug.

(13) Install the LH: electrical compartment access door.

(14) When the operational check df this sytem is-performed on the

groundduring engine ground run, steps (2), (4) through (6)

and (11) through (13) are not required.

.9-20
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Point where anti-icer fluid 3

is sprayed on ´•the windshield

8a---d~-:----------
o----,

c E
-___1

-c´•o

A 7-r
A 8.7 in.

(220 mm)
All dimensions are measured on

the glass surface.

\1i. Air supply line

2.´• Control assem6ly
3. Anti-ice control switch

4. Timer a

5. Cycle selector:
30 005

6. Anti-icer ´•Eluid tank

7. Filler cap

8. Spray nozzle

Fig. 9-9 Windshield anti-icer systera

3.3.7 TROUBLE SHOQTING WINDSHIELD A.NTI-ICING SYSTEM

Trouble Probable cause Remedy

Anti-icer fluid a. Anti-icer fluid tank is empty. Fill tank with anti-icer.

ddes not spray
b. Control assembly does not i. Check electrical circuit.

operate. ii. Replace valve if it is

defective

c. There is leak between Repair component which

control assembly and leaks.

nozzles.

e. Nozzle is blocked. Tightencap.

d. Tank filler cap is not Remove foreign material

closed tightly. in nozzle hole with wire.

f. Timer does not i. Check~electrical

work. ci rcuit.

ii. Replace timer if it is

defective

Anti-icer fluid spray a. Control assembly Replace valve.

can not be stopped faulty.
b. Timer faulty. Replace.

Anti-icer fluid spraying Timer faulty. Replace.
cycle varies and anti-

ice cycle selector does

not change cycle
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4. WIPER

4.1 GENERAL DESCRIPTION

Two wipers are installed on the front windshields and operated by an

electrical motor.

Wiper blades can be easily removed by depressing the pin attaching blades

and driving arms. Wiper blades should be replaced as necessary. Take

suSficient caLe that use of wiper blades for a long period m~y not cause

da~nage to windshield due to blade deterioration.

CAU´•TION

Do notoperate wipers above

130 Kts~(*l), 175 Kts (*2).

NOTL

Operating the wipers on a windshield covered with

dust and sand will cause damage to the glass surface.

During preflight or operation on the ground, lift the

wiper blades off the glass surface and remove dust,
sand or dirt from blade section. Apply dust repellent
´•(CW-100 Marquette Division, Curtiss-Wrfght Corp.)
on the glass surface with a soft cloth.

1.5

U3AD 8US

~VIPER MOfOE

I
LPeSILI

z IPEEI
)jD-------~te

s I

06

WIPER coUTRoL SW

Fig 9-10A´• Wiper control system schematic

*I Aircraft S/N 652SA and 66rSA
*2 Aircraft S/N 697SA and subsequent

9-22
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4.2 REMOVAL AND INSTALLATION OF WIPER MOTOR (See Fig. 9-10)

(1) Remove access panel above RH landing
light.

(2) Remove electrical wiring leading to

motor

(3) Detach flexible shaft leading to

converter from coupling.
ORIGINAL

(4) Remove motor andfitting from aircraft As Received By
by removing 2 bolts attaching motor.

AT P

(5) Install in reverse sequence of removal.

Fig. 9-10 Installatibn of

Wiper motor

6-1-79 9-22A(B)
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4.3 REMOVAL: ~ND INSTALLATION.OF C~NVERTER (See Fig.´• g-il)

(1) Ijisconnec.t fleXible shaits´• from ea~h convertei: loeated air ~ipper
bdc~ (F.STA 1275) of instrument ~anel;

(2) Remove triper blade and drive arin converter shaft;

(3) Remove honveltei. from ~iirtraft by removing bolts dttdching each
conve~ter.

(4) .Inst~il in reverse sequence of L~emoval.

O i::: ~P

I,e ft con\´•e rte r liight converte r

i. Motor

2.

3. Flexible- sh~ft

4. Wiper

L~k

I;Ip;a c3~.

,u

B

Ffg.9-ll Installation bfmotor andconverter- (1/2)
.(Typical’-S´•/N 652SA:’~and ~661SA) I~
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A

n~s ~Gc3
B~i B

/i
r.

i: B

a ~´•?-s- d

1.
M~tor’7

2. Converter i I
3. %lexible shaft

4. Wiper B /i

bP’3/
18

Fig. 9-11 ’Installation of motor and converter (2/2)
(Typical’S/N 697SA and subsequent)
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4.4 REMOVAL AND OP WIPER BLADE

’652SA‘ and 66iSA

Hbldihg .drive armby pin that cbdaects the wipe~ biadB with the

drive arm, remove the drive arm.

Aircraft S/N 697SA arid.subsequent

Lift;:hedrive arm perpendicular to the converter shai’t, insert

MS24665-372 cotter pin into the ´•arm fixing pin hole a’t root

of the arm, loosen the blade fixing nut and remove blad~.

(2) Remove the drive arn; b)i removing the nut from the~ converee;~idbshaft
and moving the drive arm upward.

(3) Install in reTierse sequence b´•f removal.

NOTL

Tighten nut (safety wire, if requiieed)
after confirming proper eng~gement of

s~rratibn. If the drive arm is con-

nec’ted to the conveyter.shaft.by tigh-
tening the nut with ekcessive force,
serration on drive arm may be damaged.

4.5 ASSEMBLY AND ADJUSTMENTOF WIPER SYSTEM

4.5.1 ASSEMBLY

(1) ´•´•Aireraft S/N 652SA and 661SA

Place~the flexible shaftbetween LH and RH converters. Before

placingthe shaft in position, ensure that the gears inthe LH

and’RH converters, which are~normally coveredby theconverter

gear case, are positioned symmetrically (Fig. 9-11).. The position
of thegearsis easily changed by rotating theconverter shaft.

It may be possible to recognize symmetrical arrangement of the

LH and RH gears’by recognizing the angle.of rotation of´•the con-

verter shaft.

AircraftS/N 697SAand subsequent

Connect the flexible shaft between LH and RH converters. Before

connecting:.the shaft, ensure the gears ar~readily changed by
rotation of the donverter´•shaft.

(2) Connect the flexible shaft between the converters and the motor.

’i
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4.5.2 ADJUSTNT OF SYMME~RICAL MOTION OF LH AM) RH BLADES

(1) Aircraft S/N 697SA and subsequent

Li~t the blade off the glass surface and insert a 1/8 inch dia.

cotter pin into the side hole of the arm.

(2) Turn wiper switch ON. When LH wiper blade travels to innermost

position, turn switch to OFF. If RH blade is not symmetrical
with LI-i blade, adjust as follows:
(a) Remove flexible shaft frbm LH converter.

(b) Turn wiper switch ON, actuate RH blade. When blade travels

to the innermost position, turn switchOFFr The position of

the RH blade must coincide with that of the LH blade, where

both blades cease to travel at the innermost position.
(c) Connect flexible shaft. Turn wiper switch ON and ensure

symmetrical movementof LH and RH wiper blades.

(3) Aircraft S/N 652SA and 661SA

Position of converter gears can be set symmetrically by Para. (2)
above. Adjustment to set.arm symmetry is made by removing and

turning adjusting sleeve (adjusting sleeve has 50 serrations

inside and 51 outside; minute’adjustment of 0.03 in. (0.8 mm) at

the arm tip is available). In this case, remove the bolt at the

converter shaft end and loosen~allen screw. Adjust and return

hardware to original configuration.

(4) Aircraft S/N 652SA and:661SA

Remove cotter pin and allow blade to return to position on the

glass surface.

4.5.3 ADJUSTMENT OF PARKING POSITION

Applicable to aircraft S/N 652SA and 661SA

(1) Adjust the parking limit switch in accordance with the following
procedures.
(a) Turn wiper switch ON; when the blade travels to its outer

position, place the switch to PARK.

NOTE

Wiper.shouldnotbe operated
on a dry windshield.

(b) Adjust: the-cam position. in the converter as shown below,
such that the blade may travel from outer position to

inner position and r~turn to the parking position auto-

matically.
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´•A 2. 3´•v3. 2 in.

t\ n (58.4 hi 81~ 3 mm)
Cam

Switch

O D o

o o

C) Aircraft

center line

Parking position is adjusted by Wiper blade parking position
cam position of converter:

´•~pplicable to aircraft S/N-697SA and subsequent

(1) Turn wipPr switch ON;when thebladetravels to its outer

position, place the.switch to´•PARK.

Na T´•~

Wiper should not.be operated
on a dry windshield.

(2) If thewiper stops at a pointother than t~ie.parking´• position,
remove the flexible shaft at the motor and operate the. converters

by hand until the wipers are in the parking position (refer to

Para. 4.5.2).

(3) Reinstall the flexible shaft to the motor and check for the

parking position.

(4). Apply lock wire on flexible shaft nut and bolt to which converter

and armare attached.

(5) Adjustment: of blade angle against.arm iS made by loosening
castle nut After adjustment, tighten the nuts

and install cotter pin.
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Windshield center

post

Wiper blade
N OT

tie nut 1

ut 2 ~Blade should not be on

Max. 35 mm retainer and/or retainer

I seal of center post.

4.5.4 ADJUSTMENT OF WIPER BLADE CONTACT PRESSURE

Check the wiper blade ´•contact pressure in accordance with the following
procedures:

Set the wiper blades to the position shown in Fig. 9-12.

(2) Pull the blades~ perpendicular to the glass surface at the

position where the driving arms are most extended.

(3) Measure the tension force when the center of the blades comes

off the glass surface.

if the wiper blade contact pressure is not within the specific value,

adjust in accordance with the following procedures:

(1) ~1 Adjustment of blade contact pressure is made by adjusting
the length of the spacer.

*1 Aircraft S/N 652SA and 661SA
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:6~7
A~ 8.47f 0,4 in. (215 ’t, 10 mm) kl

a =´•8,86 f 0.4 in. (225 f 10 mm) *2

ii

Tensio

Specified Value
Wiper

blade
1.7 to 2.7 Ibs. (0.8to 1.2 kgs)’"l

hield’.~ 3.5 to 7.0 Ibs. (1.6 to 3.2 kgs) "2

glass surface

*1 Aircraft S/N 652SA and 661SA

*2 ~Aircraft S/N 697SA and subsequent

Fig. 9112 Blade,Contact Pressure
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NOTL

The converter shaft angle should be

adjusted such that it remains parallel
with the airplane axis. Do not lean

the shaft to the left or right.

Driving arm

attaching bolt

Converter
Spacer

attaching bolt

~2 Adjustment of blade contact pressure is made by turning
adjusting screw of the drive arm with WX20509 wrench.

NOTE

To increase the contact pressure, turn

clockwise, and to decrease contact pres-

sure, turn counterclockwise.

(2) *2 After adjustment, operate for 30 seconds and ~echeck the

contact pressure.

Blade contact

pressur.e adjust~
in~ screw

Arm position
adju sting
sleeve´•

Ar´•m fixing

pin hole

Sleeve fixing Alien screw

~2 Aircraft S/N 697SA and subsequent
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4.6 SHOOTIN~

Tr;oub ie I Probable cauSe I

Striped o~ spot :I a. Blade is broken. Replace.

patterns remain dn
b~ Ldose cdnnecti6n of .1 *1 ChPck Bpring clip

wiper aiCa
driving arm with blade. I attaChment and

ti~h ten.

~2 CheCk co~nection

and tighten.

Wipers do not move a; "1 shaft *1 Disconnect the

or move irregu- fittings do: not fih flexible drive

larry firmly into groove shaft and adjust
6f motor or con- the position of

verter. I flexible drive

shft.

*2 Coupling’ does not 1 "2 Disconnect´• and check

engage Securely with I´• flexible shaft, coup-

end fitting of ling motor and con-

flexible drive shaft I verter shaft. Replace

or square shafts of I if weariness is found.

motorand converter. When drive shaft is

pushed one side and

engagement of drive

I I shaft and coupling
is insufficient, add

a steel ball of 1/8
in. in dia. each to

both sides of drive

shaft.

b. ´•Plexible :shaft:-isbrdken. I Replace.

c. Defective motor. i Replace.

d. Defective:converter Insert drive shaft in the

grooGe of converter. If

irregular turning is de-

tected, replace the con-

verter.

fl Trace of- Tie rod is: ~oose. "1 Fasten tightly.

wiper-blade

g,iar
I

*1 Aircraft S-/N’´•652SA and ´•661SA: ;i.:..i:

*2´• Aircraft ´•S/N 697SA and~-,uhsequent:..

9-31



~ii a In ~lte ~i a a ac~´•t ni iP a iu a I

5. DEFOGGING SYSTEM

5.1 GENERAL DESCRIPTION

Windows consist of front windshields, side windshields and cabin windows.

Windshields and cabin windows are defogged by conditioned air from the

defogging air outlet in the lower section of windshield and cabin windows.

A thermostat switch is installed on the front windshield defogging air

outlet. When defogging air temperature reaches 200 -4 50F (93.3 f 2.80C)
due to air conditioning system failure, the switch actuates and illuminates

DEFOG OVER TEMP warning light to indicate abnormal condition of defogging
air.

5.2 WINDSHIELD DEFOGGING

The windshield defogging system consists of air conditioning-defogging
selector valve incorporated in the forward conditioned air outlet,
defogging air outlets, tubing and main outlet flow control valve

for defogging capacity augmentation in extremely cold weather.

5.2.1 DEFOGGING SELECTOR VALVE (See Fig. 9-13)

This selector valve is a butterfly type and can be set for COND to

supply conditioned air to cabin and DEFOG for windshield defogging.
For windshield defogging, turn the knob in the outlet towards the

arrow direction (clockwise). Normally, the selector valve is set

to COND position.

5.2.2 WINDSHIELD DEFOGGING AIR TEMPERATURE WARNING SYSTEM (See Fig. 9-14)

The windshield defogging air temperature warning system consists of

thermostat switch and warning light. The thermostat switches are

installed on LH and RH front windshield defogging air outlets. When

defogging air temperature reaches 200 f 50F (93.3 f 2.80C), the switch

panel actuates and illuminates DEFOG OVER TEMP warning light. When

defogging air temperature drops below 180 f 100F (82.2 f 5.60C) the

switch opens and warning light goes out.

5.3 CABIN WINDOW DEFOGGING

Cabin window defogging is performed by feeding conditioned air between

double window glasses. The conditioned air blows off constantly while

the air conditioning system is in operation.
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Fig, 9~1? Defogging
BeZector va~ve´•

ORIGINAL

As Received By
AT P

i. Thermostat Switch i. LH Thermostat. Switch

’2. Defogging]Air Outlet 2. RH Thermostat Switch

3. Windshield ~Glaes 3. TestSwitch

4. Warning Light
5.- Master Ca~tion;

Fig. 9-14 Defogging air temp. warning system
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5.4 TROUBLE SHOOTIN6 O~ DEFOGGING SYSTEM

Trouble Probable cause Remedy

Air does not come a. Front outlet knob is Set to DEFOG.

from defogging not set to DEFOG.

air outlet or
b. Valve in outlet is Repair valve.

air flow is
faulty.

insufficient

c. Defogging air Remove foreign
outlet is blocked. material.

Cabin window a. Tubing leaks. Repair.
becomes foggy

b. Tubing is blocked. Remove foreign
material.

Defog OVER TEMP a. Defogging air Check air conditioning
light illuminates exceeds 200 5 F system and replace

duct air condi- faulty components.

tioning system
failure.

b. Operation of Replace thermostat

thermostat switch. switch.
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6. ENGINE AIR INTAKE ANTI-ICING SYSTEM (See Fig. 9-15 and 9-15A)

6.1 GENERAL DESCRIPTION

Engine air intake, cowling lip, air intake duct, pressure and temperature

sensors are providedwith anti-icer devices. The cowling lip has a

double outer skin through which bleed air from the anti-icing bleed air

valve passes. The forward lowersection of the engine air intake duct

has a double skin, andin the area of the first´•stage compressor, the back

side of ´•this surface skin forms a large cavity. The lower outer skin of

this double construction is glass fiber. Bleed air through the anti-icing
bleed air valve is fed into the forward double skin section and discharged
outboard. Bleed~ air passed’ through the anti-icing bleed air valve is

also fed to the pressure and temperature sensors located on the RH wall

in´• the air~ intake duct.

To test the system, placethe EH (RH) ENG INTAKE HEAT switch, located in

the dverhead console,tothe’0N position; the indicator light illuminates.

A yellow (amber) indicator light, located adjacent to the respective
switches in the overhead console, is employed to indicate the "open"
position of the anti-icing bleed air valve. When the engine is not

running, the switch may be placed to ON and the indicator light will

illuminate, bdt no anti-icing function will be performed.

6;2 ANTI-ICING BLEED AIR VALVE (See´•Fig. 9-16)

The engine anti-icing bleed air valve is installed at ZONE I of the

engine~which bleeds air from the second stage compressor for engine
anti-icing. It is a solenoid type valve spring loaded to close when

electric power is cut off. The micro switch for the anti-icing indi-

cating light is installed in the valve head section. Current drain of

the valve is approximately 1A/28V.

6.2.1~ REMOVAL AND INSTALLATION

.(1) Disconnect the wiring connector at valve head.

(2) Disconnect the inlet and outlet tubing at valve, and cover the

tube openings.

(3) Removebolts and’washers attaching valve, and remove the valve.

(4) Install in reverse sequence of removal.

DmMIM; RELAY

E)JQINE PIR I~JTAKE

E

lose

HEAT ~ND LleH~

Ir~-te lii~El c

eU6lhlE *IR I~TArE

H~AT Sw~rcH EA/GINE ALJ7~1-ICING
BLEED AIR VALVE:

9-(35)36 Fig 9-15A Engine anti-icing system schematic
6-1-79
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1’. First State Compressor;Impeller 5.´•´•..P;nti-Icing Bleed Air Valve

2, Second Stage Compressor/Impeller -~.:6´• Cowling Lip
3. Combustion Chamber ´•7.’ Air Intake Duct

4. Bleed Air Port

Pig. 4-15 Engine anti-icing

ORIGINAL

As Received By
AT P

_i´•i

I&´• :’:5"

Pig. 9-16 Anti-icing bleed solenoid valve
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6.2.2 OPERATIONAL CHECK

Perform operational check of the left and right engine anti-ice in

accordance with the following procedures.

(1) Connect DC power (battery or external power), turn Battery Key
switch ON.

(2) Place L (R) ENG INTAKE switch to the ON position.

(3) When the anti-ice bleed air valve is "open", operating sound is

heard; the indicator light will illuminate.

(4) Place the switch to OFF.

(5) When the anti-ice bleed air valve is "closed", operating sound

is heard;the indicator light will go out.

(6) Turn Battery Key to OFF; disconnect external power (i’f used).

NOTIE

If this operational check is

performed during engine ground
run, a decrease in engine rpm

(side being checked) and an

increase in fuel flow occur

during indicator illumination.
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Pig 9-leA Propeller de-icing system schematic
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pRoEj‘ELi~ER DE-ICIMG SYSTEM

j.i DEdRIPTION

Applicable to~aircra’ft S/N 652SA

Electrically heated de-icer strips cbntainin~ two heating elementsi
inner and outer, are bonded to the propeller blades for de-icing.
Electrical power is supplied through brushes and slip rings. When

the PROPDE-ICE switchj loi3atCd in the overhead console, isON,
current through the timer is sequentially delivered to the inner and

outer heating element of the LH or RH propelle~. The heating sequence,
RH outer, RH inner, LH inner, cdmpletes the cycle in approxi-
mately 136 Qeconds (34 seconds per each heating element). A loadmeter

in the overhead conSole deflects betwee~ 0.93 to l.iO to.indicat~

system op’eration.

A manual, back-up supplements the main system, should a malfunction qccur.
The STAND BY PROP DE-ICE switch‘ (three‘position, center position OFF)
turned to the OUTER position for 30 to 35 seconds, then to the INNER

for 30 to 35 seconds will properly operatethe prop de-ice system
manually.

´•:NO TE

During STANDBY (manual) operation,
the loadmeter will not function.

ApplicabTe’to ’dirrraft S/N 661SA, 697SA and subsequent

Electrically heated de-icer strips containing two heating elements,
inner and outer, are bondedto the propeller blades for de-icing.
Electrical power’ is ~supplied through brushes and slip rings. When the

I;H and RH PROP DE-ICE switch, located in the overhead console, is ON,
currentis delivered through each timer to their inner and outer heating
elements sequentially. The cycle duration is 60 ´•to 68 seconds or 30 to

34 seconds when thede_ice selector switch, adjacentto the loadmeter,’is
positioned to the LH- or RH PROP ~DE-ICE position.

7.2 TIMER

Applicable to aircraftS/N652SA (See Fig. 9-17)

Thetimeris installedin the traiiing-~edge of the center wing and

distributes current´•~in the sequence described in Para. 7.1 above ~to

the de-ice s´•trips. The: Sequence of strip activation must be: right
outboard, right’´•i~nbbara, left :outbdard, left .inboard .heaters.

Appljcable to aircraft S/N 661SA, 97SA and

The timers are attached to the´• inboard rib of the´•wing leading edge
adjacent to the fuselage fillet-; Each of the dual timers works its

propeller de-ice strips a;l;ernat’ing between the outer and inner elements

at 30 to 34~ second inter-vals.
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Pig. 9-17 Propeller anti;icing timer

(S/N 652SA only)

ORIGINAL
As Received By

AT P

Pig. 9-18 Propeller slip ring
and brush block
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a 1.3 BRUSH BLOC. b~D SLIP RrNC (See Fig. 9-18)

The slip ring is a copper ring installed in the rear section of the

propeller spinner bulkhead and consists of S´•coaxial rings for propeller
outer and inner circuits and a commonreturn line. Brushes are installed

in contact with these slip rings and supply electric current to the

slip ring.

7.3.1 BRUSH BLOCK (Fig. 9-19)

(1) Removal and installation

(a) Remove engine cowling.
(b) Remove brush block mounting screws and brush block at

rear of propeller spinner bulkhead.

CAUTION

If brush block is over-

tightened, the brush, may

not contact the ring freely.
Torque-to 14.5 1.5 in-1F.

(c) Install in reverse sequence of removal.

C A iC T I a N

Install brush and slip ring with

care. The improper installation

may’hinder properoperation of de-

icing’systemand cause radio noise.

(2) Inspection

(a) Inspect the contact condition of the brush and slip ring after

installation, rotate the propeller 3600 tin the direction of

normal rotation only) and check for local wear and eccentricity.

S/N 652SA, 661SA, 697SA thru 730SA unless modified by SL003j30-001
(b) Check the brush wear by-inserting a piece of wire (use as a

depth gauge) into the inspection hole of the brush block.

Replace the´•brush block when the wire can~be inserted more

than 0.40 inch (10.2 mm).

Aircraft modified by SL003/30-001
(b) Check the~ brush wear by insetting a piece of wire, 0.10 inch

(2.5 mm) dia., (use as.a depth gauge) into theinspection
hole of the module. The module should be’replaced when the

wire can be~inserted to a depth of 1.08 inch (27.4 IIIln)n) and

must be replacedwhen the depth is 1.14 inch (29.0mm).

NOTE

Some modules have a rod which protrudes through
the inspection hole. As the brush wears, the rod

moves into the hole. With a piece of wire, check

the depth of the rod. When the depth becomes 0.23

inch (6.0 mm), the module should be replaced. When
the depth becomes 0.30 inch (7.5 mm), the module

must be replaced.

9-15-80 9-41
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-~te 20 SLIP RING SLIP RINB-- ROTATION
ROTATION C~20

ff)

125 20 20
125

13.is Mn) ga (1. IR WMI

j/llll
BRUSH BLOCK-’ I _,L j BRUSH BLOCK-/

30 003
INSPECTION HOLE INSPECTION HOLE-

Aircraft S/N 652SA Unless Aircraf; S/N 661SA, 697SA thru 730SA

Modified By SL003/30-001 Unless Modified By SL003/30-001

SLIP RING

i
FWD

SLIP RING

1 1 _e I
-f r -f

0,03 0.09 rN, 20 20 0,03 0.09 IN,

(0,76 2,29 nn) (0.76 2,29 ru4)

BRUSH BLOCK BRUSH BLOCK

Aircraft S/N 652SA´• If Aircraft S/N 661SA, 697SA thru 730SA

Modified By SL003/30-001 If Modified By SL003/30-001

Fig 9-19 Installation of brush block

7.3.2 INSPECTION AND ADJUSTMENT OF SLIP RING

(1) Inspection

With a dial gauge installed, check for uneven wear or wobble by rotating
the propeller. If run-out´•over 3600 rotation is over 0.005 inch

(0.13 rmn) total or exceeds 0.002 inch (0.05 wm) are, adjust in the

following manner,

NOTE

Push aft on propeller to eliminate play.
in propeller thrust bearing while turning,

9-42
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(2) Adjustment

(a) Use washer AN960C416L between slip ring and spinner bulkhead to

shim for true running. If necessary, fabricate thinner shim

to the proper thickness.

NOTE

Place AN963R416 lock washer between two

AN960C416L washers and apply shim above them.

If therelative position of brush and slip
ring has changed due t´•o the above operation,
readjust in accordance with Para. 7.3.1(2).

(b´•) In´•mounting.the slip ring assemblyto the spinner bulkhead, snug

mounting bolts’to approximately 25 in-lbs (29 kg/cm) of torque.
Using the dial indicator to allow the points of maximum deviation,
adjustslip ring assembly to prescribed run-out by gradually
tightening the mounting bolts until all are within 40 to 75

in-lbs (46 tog6 kg]cm) torque,

(c) The wiring connection to the stud soldered on the slip ring
requires 10 to 1? in-lbs (12 to 14 kg/cm) tbrque.

NOTE

When slip ring wiring connection

torque is excessive, stud may fail.

(d) If brush loses contact with the slip ring during rotation and

run-out can not be corrected’by adjustment, replace slip ring.

6-1-79
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a 1.,.3 MEASUREMENT OF INSULATION RESISTANCE OF BRUSH BLOCK

(1) To determine whenopen or short circuit or high resistance is present
in the brush block, use a low range multi-tester to measure resistance

from the face of the brush to its receptacle´•pin or terminal stud.

The probe contacting the brush should have an area of 1/16 sq. in.

minimum. If the resistance is over 0.013 ohms, locate and repair
the cause of excessive resistanceor replace the brush.

(2) Check the insulation resistance between the connector pins land pins
toconnector shell)-or terminal studs. The resistance should not

be less than 0.5 megohms after one minute. Should the resistance

be less than0.5 megohms, check for a short between the brush leads

and repair in accordance with B.F. Goodrich Overhaul Manual Report
No. 68-04-714.

7,4 DE-ICER (See Fig. 9-20)

The de-icerS are rubber stripsglued on theleading edge of the propeller
blades and ~ontaining resistance heating wire hereinafter referred to

as ~ieater) inside. Theheater consists of 2 circuits, one for de-icing
.b~ the outer half of the blade and one for the inner half. The power

supply wire to and return wire from the heater are connected to slip
rings with´•lead strips and screws.

7.4.1 MEASUREMENT OF HEATER ELEMENT RESISTANCE (See Fig. 9-21)

There are two methods for checking the resistance.of the heating elements.

First., check the resi‘stance of inner and outer elements of the propeller.
The parallelresistance of three elements should be 1.55 to 1.78 ohms

and of four elements should be 1.15 to 1.?3 ohms between the power

supply and return (ground) wires. If not, then check the resistance

of each element to be within 4.58 to 5.26 ohms between the power supply
and return -(groulid) wiiies~.

9-43
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Fig. 9-20´•’´•De-icer boots Fig. 9-21 Electrical connection

of de-icer boots

7.5´•. OPERATIONAL CHECK OF TIMER

Operational check of the timer should be performed in accordance with

B.F. Goodrich:Malntenance Manual (Report No.68-O4-712).

7.6 OPERATIONAL TEST OF PROPELLER DE-ICING SYSTEM

7.6..1 TEST FOR-ENTIRE SYSTEM

.´•Applicable~to aircraft _S/N ~652SA

(I) Turn. aircraft power ON, use ofAPU’is preferred, and close the

necessary circuit breakers.

(2) Placethe PROP DE-ICER switch in the overhead console ON. Observe
and confirm the loadme’ter needle movement from the timer auto-

matic cycling of 30 to 34 seconds. Touch each propeller blade
de-icer with bare hand to confirm all blades are heated uniformly
and ia proper sequence.

Place the switch to OFF and restore the system to the original
condition.

ORIGINAL

As Received By
AT P
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Applicable to airct~ift_S/N ’661SA;’697SA and’sdbsequent

(1) Turn aircraft power ON, use of APU is preferred, and close required
circuit breakers for LH and RH PROP DE-ICE.

(2) Turn the HEATER CURRENT´•SELECT swith to LH PROP position and

place the LH PROP DE-ICE~switch ON.

(3) Observe and confirm deflection of load meter needle.between 0.85

andl;02 at: time intervalsof 30 to 34’second~. ~ouch each

propeller blade´• de-icer with bare hand and confirm uniform heat-

Ing ai~d proper sequence:per’Para. 7.1 and 7.2.

(4) Place LH PROP DE-ICE.s~itch OFF.

(5) ~Turn HEATER CURRENT SELECT’switch to RH ´•PROP position and place
RHPROP DE-ICE switch ON.

(6) Perform~:steps ’(2) and (3) above for RH´• prop blade de-icer.

(7) Place RH PROP IjE-ICE switch OFF.

(8) Turn aircraft power~OFF, disconnect APU (if used).

7.6.2´• ELECTRICAL LOAD TEST

to aircraft ~S/N 652SA

(1) Remove the overhead switch console´•and connect an´• ammeter’ (25 to

30 Amps) to the.´•load s~de bf PROP ´•DE-ICER switch.
´•----i;---;1~.

_.

-1;=:-----´•´•

(2) Place the propeller de-icing switch PROP DE-ICER in the overhead

console ON.´• When power is supplied from the aircraft battery
only, the ammeter must read´•~12 to15.5 Amps, and´•the loadmeter

must read´•0.7 tq´•0.9. .When power is supplied from the generator,
with the engine running at Ground’ Idle, the ammeter must read 14

to 18 Amps and the loadmeter must read 0.8 to 1.0.

td aircraft S/N_6:61SA,. 697SA

(1) Connect ammeter-(25 fo 30Amps)~in line to terminal B of the prop

timer. When power is supplied to the de-icer boots, the ammeter

should read 17, to 20 Amps while the loadmeter.deflects between 0.85

tcr 1-.02 forboth LH and RHpropde-ice timers.
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7.7 TROUBLE SHOOTING PROPELLER DE-ICING SYST~M

Trouble Probable cause Remedy

Load meter does not a. Fai~lty switch. .I Replace switch.

deflect when switch
b. Power source is dis- Check electrical poweris turned on

connected i. system.

c. Faulty loadmeter, Check and/or replace.
fuse or shunt wire.

d. Faulty timer. Replace timer.

e. Wire broken. Repair wire.

Heating is out of a. Faulty wiring. Check wiring.
sequence

Load meter indica- a. Corresponding de- Replace or repair wire

tion is too low icer or wiring is or de-icer.

broken.

b. Contact of corres- Correct attachment

pending slip ring conditions.

and brush is poor.

Load meter indica- a.´• Short circuit of Replace or repair.
tion is too high de-icer or circuit.

b. Short circuit of Replace diode.

diode.

Brush wears I a. Brush is attached I Correct brush attach-

improperly. ment.

b. Slip ring is I Adjust slip ring attach-

eccentric. ment or replace slip
ring.

Radio noise is pro- a. Brush are. Polish or clean slip
duced when de-icer ring and brush and

is operated adjust attachment.

Replace brush or slip
ring if necessary.

b. Faulty contact of Check circuit and over-

wiring connection. I haul connector and/or
terminal section.

c. Faulty switch. Apply jumper to switch

and replace switch if

noise disappears.
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8. PITOT AND STATIC ANTI-ICING SYSTEM

8.1 GENERAL DESCRIPTION

The anti-icing of the pitot tubes and static ports is carried on con-

tinuously by electrical heaters installed in the~ units. These circuits

are protected by the OVERHEAD circuit breakers. The system is operated

by means of LH and RH PITOT STATIC HEAT switch located in the over-

head switch console.

STAT(C IPITOf
NBE

PoRT

II~T

Pltoy roea 1

sn\ncPwr
HCIT SVlrcy Aircraft S/N 652SA

(HEATFP QInRwr s~ctn

biEa;7tR

ST~T,C

poRy ~BE
t~ I

AUT’-’CE’
DC-ICP

i
LMDCIPT~R

PITDT To8E1
ET*nC PDQT
AUTI-ICE S~LAlr

~O

ALm-ICE) D~-ICE
La4Dnlirr~nrorrusEl
SUecT swlml

d~nC PoaT

HUr SVIICY

Aircraft S~N 661´•’SA, 697SA And Subsequent

Fig 9-21A Pitot and static anti-icing
system schematic

8.2 MAINTENANCE PRACTICES

8.2.1 STATIC PORT ANTI-ICE HEATER

A. Removal and Installation

(1) Disconnect the electrical wiring at the static port.

(2) Disconnect the plumbing.

6-1-79 9-47
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(3) Remove 6 screws.

(4) Remove the static port from inside the aircraft.

(5) Install in reverse sequence sealing with PR1222 sealant.

B. Adjustment and Test

(1) Operational check of the static port heater should be accomp-
lished as follows:

(a) Turn the Battery Key Switch to the ON position.
Ensure the left and right overhead console circuit

b~eakers are closed.

(c) Place the left and right Pitot and Static Anti-Ice

switches to the ON position.
(d) to Aircraft S/N 652SA

Ensure the heating of the static ports by touching them

with the hand and ´•feeling for warmth.

CAU’IION

Max 10 sec ON during ground operation.

AZjplicab;le’td Aircraft S/N’661SA, 69 7SA and’s~ilj seguent

Place HEATER CURRENT SELECT switch to LH PITOT AND STATIC

position and check loadmeter for operating range of 0.50

to 0.85. Placeselector switch to RH PITOT AND STATIC

position and check loadmeter for operating range of 0.50

to 0.85.

CAUTION

Max 10 sec ON during grourid operation.

(e) Place switches to OFF.

(f) Turn Battery Key switch to OFF position.

8.3 TROUBLE SHOOTING

Trouble Probable cause Remedy

Loadmeter does not a. Loadmeter is inoperative. Replace loadmeter.

indicate. b. Switch is defect. Replace switch.

c. Wiring is broken. Repair wiring.

too low or’ high.´• I b; Heater of pitot tube or Replace defect part

Loadmeter indication is a. Loadmeter is defect. Replace loadmeter.

static port is defect.

9-45
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8.2.2 PITOT TUBE ANTI-ICE HEATER

A. Remotial and Installation

(1) Remove pilot tube from pitot tube fitting inside the aircraft.

(2) Remove connector for heater from inside the aircraft.

(3)´• Remove pitot tub~. Remove’ heater by removing 4 screws

attaching heater..

(4) Install in reverse sequence of ´•removal, sealing as required.

B. Adjustment and Test

(1) Operational check of the pitot tube heater should be accom-

plished as follows:

(a) Turn the Battery Key switch to the ON;position.
(b) Ensure the left and right overhead console circuit

breakers are closed.

(c) Place the left and right Static and Pitot Anti-Ice

swit~hes to the ON position.
(d) to Aircraft S/N 652SA

Ensure the heating of the pitot tubes bytouching them

with the hand and feeling for warmth.

CAUTION

Max 10 sec ON during ground.operation.

to AirdraftSIN_661SA, 697SA

Place HEATER SELECT switch to LH PITOT AND STATIC

position and check loadmeter for operating rangeof 0.50

to 0.85. Place selector switch to RH PITOT AND STATIC

position and.check loadmeter for operating range of 0.50

to 0.85.

CAUTION

Max 10 sec ON during ground operation;

(e) Place switches to OFF.

(f) Turn Battery Key switch to OFF position.

a
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9. STALL WARNING ANTI-ICING SYSTEM

9.1 ´•GENERAL DESCRIPTION

The anti-icing of the lift ~ransducer of the stall warning system is

accomplished by electrical heaters installed in the unit. This anti-icing
circuit is operated by placing the STALL VANE HEAT switch in the overhead
console to.ON position.

c

JTAU

HEAT SUNTCH

U~T raAIIsDvcEn

Aircraft S/N 652SA

SELi;Cfl

BTACLYArSI

I--´• I

F t~ I
t-´• Aur~-aEB

DE-ICE
LWD~IErrR

LlrT 7E4L[SDUCEI t-´•

SfAIL V~W6 tj

tp~y
I~n-laE SHLLlr

t--´•
to t-´•

ANn-lcEa DE-RE

~ALLVAME
HEAT 1YIITCH

Aircraft S/N 661SA, 697SA thru 730SA

Fig 9-21B Stall warning anti-icing
system schematic

9.2 REMOVAL~AND INSTALLATION OF LIFT TRANSDUCER

(1) Remove access panel at RH W.STA 4300.

(2) Remove electric connector.

(3) Remove sealant from lift-transducer.

(4) Remove lift transducer by removing 4 screws attaching lift transducer

(5) Install in reverse sequence of removal, sealing as required.

9-50
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a L~´•9 OPERATIONAL CHECK OF LIFT TRANSDUCER

Operational~ check of the Stall Warning Anti-Ice System should be

accomplished as follows:

(1) Turn the Battery Key switch to the ON position.

(2) Ensure the overhead console circuit are closed in.

(3) Place the STALL VANE´•HEAT switch toON.

(4) Agpli6a~b-le to Aircraft S/N 652SA

Ensure ~the heating of the lift t+ansducer by touching it with the

hand and feeling for warmth.

CAUTIBN

Max 10 sec ON during.ground operation.

6B1SAI

Turn HEATER CURRENT SELECT switch to STALL VANE position and check

loadmeter for operating range of 0.30 to 0.70.

CAU T )8N

Max 10 sec ON during ground operation.

(5) PLace.switch~ to OFF.

(6) Turn Battery’Key switch to OFF position.

9.4 TROUBLE SHOOTING

Trouble Probable cause Remedy

Lift transducer does a. Broken wiring Repair wiring
not heat b. Defective switch Replace switch

c. Defective lift trans-

ducer heating element Replace lift transducet
Load meter does a. Broken wiring Repair wiringnot indicate (*1) b.Defective shont Replace shunt

c. Defective load meter Replace load meter
Load meter indication a. Defective shunt Replace shuntis too low or high (*1) b. Static port or pitot

tube heating element

´•I)
*1 Aircraft_S/N 66iSA, 697SA thru 730SA661

defective Replace defective part~

6-1-79 9-51
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10. OIL COOLER INLET ANTI-ICE HEAT

10.1 GENERAL DESCRIPTION

The oil cooler air inlet electrical heater protects the oil cooler air

inlet from ice build-up during icing conditions. The rubber boots

withembedded electrical heating elements are installed on the air

inlet of both engine oil coolers. The maximum operati~g temperature
of the heating elements is limited by the thermostat installed under

the rubber boots. When the oil cooler inlet anti-ice switch in the

overhead console is placed in the ON position, the electrical power

is supplied to the.heating elements and the indicator light illumi-

nates.

CAU T ION

Oil cooler inlet anti-icing

system must not be operated on

ground for more than 10 seconds.

I
.,1...,

I

I
011 COoLER AIP AAe~

OILCOOLER AOTI-ICEP aun-IC~
CoNr~oL IPELCIY

nc~ f At I I 1IO~L Cabirp iU~FTI

I r I
THELNOSTLI~

OIL COOLE~

kR ~rT

HEAT G
IIJ~ICAToR O plnMI~G REVIY

uttnr

Fig 9-210 Oil cooler anti-icing
system schematic

10.2 ANTI-ICER

The antilicer heater boots are attached to oil cooler air intake with

adhesives (EC’~1300L from 3M Co.). To clean anti-icer heater boots,

use neutral soap water. In cold weather, cleaning should be accomplished
in a warm hangar, or with warm soap water.

10.3 THERMOSTAT

The thermostat is attached to oil cooler air intake with epoxide resin a
(EC 2216 A/B from 3M Co.) and control temperature. Operating tempera-
ture is 1230F (50.60C) for ON and 1450F (62.80C) for OFF.

9-52 6-1-79
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10~. 4 OPERATIONAL CHECK

(1) Turn the Battery Keyswitch to the ON position.

(2) Check for closed condition of the LH and RH overhead circuit

breakers.

(3) Place LH and RH OIL COOLER HEA~ switch to the ON position.

(4) Check LH and RH OIL COOLER HEAT indicator lights for illumination.

(5) Confirm system is operational by touching the left and right

engine oil cooler inlet heat boots with the hand.

(6)- Place the LH and RH OIL COOLER switches to.the OFF position.

(7) Turn the Battery Key -switch to OFF.

10.5 TROUBLE SHOOTING

Trouble Probable cause Remedy

Indi’cator’light does I a. Faulty light. Replace.

not il~umlnate´•with Checkwire connectionb. Poor wire connec-

system ON
tion. with´• ohlmneter.

Boots will not heat a. Poor wire connec- Check ~iire connection.

tion.

b. Faulty relay. Replace relay.

c. Faulty heating Replace boot.

element in boot.

d. Malfunction in Replace.
thermostat..

6-1-79 9-53
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1. GENERAL

´•.1.1 cFNenaroescnrPTIoll

The instruni~nt panel is installed in front of the pildts, and consists of
LH instrument panel, center instrument panel, and RH instrument panel. LH

and RH instrument panels are mounted on the frames with quick fasteners
to facilitate removal. The center instrument panel forms integral con-

struction with frames and is supported by 6 shock mounts on the lower

sectioli~ and 4 on the upper sectri~ils. Instruments are lighted by pillar
lights above each instrument. Brightness of lighting is controlled by
rheostats (PILOT FLT INST, COPILO~ FLTINST and ENG INST) installed in

the dverhead switch console. Switch panels consist df LH and RH switch

panels installed below LH and RH instrument panels at a 200 angle, and

the oveihead switch console’is located~ in the ceiling above the

pilot and co-pilot. The ~swifch panels are edge-lighted by bulbs´• mounted

in thepanelfaces. ’Brightness´•of~:the lighting is controlled by’rheo-
stats (COPILOT nT INST, PANEL and ENG INST) located in the overhead

switch console. Aircraft power source 28 VDC is supplied to the lights
through circuit breaker INST PANEL.

1.2 RANGE MARKING

See Figure 10-1 for range~markingof major instruments,

1.3 INSTRUMENT PANEL

Various kinds of instruments are installed on the LH, RH and center

instrument panels as shown in Figure 10-2. Instrument panels ~are made of

aluminum alloy sheet 1/8.inch ~3.2 mm) in thickness and arepainted with

matfe acry~ic.iacquer and lighteh.’by pillarlights. For vibration pre-

vention, rubber type shoclimounts are used. Rubber type shock mounts

should beinspected formounting condition andvibration prevention
effects. When ~excessive stre~tching.is observed or vibration prevention
effect’is abnormal, shock mounts should be-replaced,

1.3.1 REMOVAL AND INSTALLATION OF LH INSTR~ENT PANEL. (See Fig. 10-3)

(1) Disconnect hose of pitot, static pressure and, vacuum system ´•at

union, F.STA~´•1440, back of-:instrument panel.

(2) Disconnect plug at connection box, back-of center pedestal.

(3) Remove fasteners attaching´• LH instrument panel.

(4) Pull control wheel and ´•turri:td~the ´•right’, and remove LH instru-

ment paneli

(5) Install in reverse sequence of removal;

1.3.2 REMOVAL AND INSTALLATION OF RH ´•INSTRUMENT PANEL (See Fig. 10-3)

(I) Disconnect hose of pitot, static pressure and vacuum system at

union, F.STA 1440j:back of instrument panel.

(2) Discdnn‘edt´• plug at conne’ction box, back, of center.pedestal.

10-1
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(3) Remove fasteners attaching RH instrument panel.

(4) Pull control wheel and turn to the left, and ;remove RH instru-

ment panel.

(5) Install in reverse sequence of removal.
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R -40
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R 120 80 Y 80To9O 20
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Aircrafe S/N 321SA, 348SA,
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Fig. 10-1 Instrument range markings (1/2)
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by Kit brawing K926A-8202 subsequent, and aircraft modified

by’ Kit Drawing K926A-8202
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V

26~

Q ".pU~C--
50. ,JO

51. 8-~

,i‘’g

o
o

´•o ´•o ~Z´•

35

i. Master switch 28. ITT indicators

2. Battery switch 29. Fuel flow indicators

3. DC generator control switches 30. Tachometers

4. Inverter switch 31. Oil pressure indicator

5. Microphone jack 32. Fuel pressure indicator

6. Volt-ammeters 33. Oil temperature indicator

7. Main fuel valve switches 34. Main tank fuel quantity indicator

8. Transfer switches 35. Tip tank fuel quantity indicator (I)9. Power auto limit switches 36. Fuel consumption totalizer

1O. Trim aileron select switch 37. Beta range indicator lights
11. Landing gear control switch 38. Outer fuel empty
12. Landing gear position indicating warning lights

lights 39. Power auto limit test switches

13. Landing gear unsafe light 40. Panel indicator light test switch

14. Landing gear horn cutout switch 41. Fuel quantit~iindicator test switch

15. Flap switch 42. Stall warning test switch
16. Air conditioning control panel 43. Fuel low level test switch

17. Cabin controller 44. Prop. synchrophaser switch

18. Cabin altitude differential 45. Vacuum gauge

pressure indicator 46. Airspeed indicator
19. Cabin rate-of-climb indicator 47. Attitude gyro
20. LH engine fire extinguisher 48. Altimeter

handle 49. Rate-of-climb indicator
21. Engine fire detector test button 50. Turn and bank indicator
22. Master caution light 51. Turn and bank indicator power fail
23. Master caution system test switch li9htsc*1~
24. RH engine fire extinguisher 52. Defog air over temperature warning

handle light("l)
25. Outside air temperature indicator 53. Battery temperature indicator and
26. Clock isolate switches
27. Torque meters 54. Hour meter

55. Cabin sign light switch(*2)
56. Alternate static select valve

"1 Aircraft S/N 652SA and 661SA
"2 Aircraft S/N 652SA only

Fig. 10-2 Instrument and switch panel (Typical)
10-6
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REMOVAL AEjD IE;jSTALLAT~ON OF RADIO PANEL

(1) Remove quick fasteners attaching radio panel.

~2) Dis~onnect electric connector for radio equipinent.

(3) Reinove radio pai~el.

(4) Relnstall in reverse sequence of removal.

1.3.4 REMOVAL AND INS~ALLATION OF SHRO;UD PANEL

(1) ´•After removing quick fasteners, pull out LH and RH instrument panel.

(2) Remove 4 shock Illounts atta~hed on upPer section of shroud panel.

(3) Remove screws and remove panel.

(4) Remove 4screws and 4 bolts attaching shroud panel to frame and

remove the panel.

(5) Reinstall in reverse sequence of~removal.

a z.vanmMsusrLn

2.1 GENERAL DESCRIPTION

The vacuum system operates air driven type gyros by suction pressure.

This system consists of one ejector, one’ relief valve, one filter, and

vacuum gauge. A´• warning switch is installed for low vacuum pressure

warning

This system regulates vacuum pressure produced by ejector operation, by
arellef valve, and~rotates the gyros inthe instruments (See Fig. 10-4).

Vacuum pressure is adjusted to 4.6 in-Hg at the instrument end and is

shown on a vacuum gauge. A filter through which ´•clean air is supplied is

installed on the suction side of the instruments. The ejector Is operated
while engines are operative. Ifeitherone of the engines is inopera-
tive, vacuum pressure required.for instrument operation is available from

thP other engine. A vacuum.pressure warning switch is installed in the

vacuum line. The warning switch i´•s actuated iihen vacutttt pressure faljs
below 4 in-Hg;: lighting the warning light on the annunciator panel. When

the’~ engine is inoperative orn ejector is faulty, the trouble can be warned.

10-9



m a In t a a a a a a

manual

-I

6 5

INST
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~9 9

10 11
37001

I. Air filter 7. Ejector

2. Attitude gyro 8. Regulator valve

3. Vacuum gauge 9. Check valve

4. Relief valve 10. LH engine

5. Vacuum pressure 11. RH engine
warning switch

12. Turn and bank

6. Annunciator panel indicator

Fig. 10-4 Vacuum system
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2.2 EJECTOR

The ejector is oper~ted by engihe bleed air pressure and is installed on

the LH wing-fuselage fillet and produces vacuum pressure through ejector

operation.

2.1.1 REMOVAL AND INSTALLATION (See Fig. 10-5)

(1) Disconnect tube from ejector.

(2) Remove screws and nuts attaching the ejector.

(3) Reinstall in reverse sequence of removal.

2.3 RELIEF VALVE

The relief valve regulates vacuum pressure, produced by the ejector, to the

pressure required by the instruments.

When suction pressure rises, outside airflows into the valve through a

screen and, when suction pressure falls, air flow is stopped by spring

tension. The spring tension may be adjusted by the upper screw which

regulates the suction pressure. The valve is installed ~n the LH section

in the back of the instrument panel.

2.3.1 REMOVAL AND INSTALLATION (See Fig. 10-6 and’l0-7)

(1) Remove hose a~taching clamps at valve ends.

(2) Remove screws and nuts attaching the valve~ (SIN 652SA and ~61SA).

Remove nuts attaching the valve (S/N 697SA and subsequent).

(3) Reinstall in reverse sequenceof removal.

NOTE

Check for dust sticking to

air intake. Clean with a

non-petroleum base solvent

and dry with compressed air.

2.4 VACUUM GAUGE

The vacuum gauge is a flange type instrument and is installed in the RH

instrument, panel with 4 ´•screws. Range´•of indication is’O to 10 in-Hg.

2.5~ ATr\ PILTF,R (Sea F11~. 1C)-8)

avoid abnormal functioning of instrumenrsdue to foreign materials in
The air filter is installed at the back of the LH instrument panel t~

the air.

10-(11)12
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Fig. 10-5 Installation Fig. 10-6 Installation of

of ejector relief valve

(S/N 652SA, 661SA)

ORIGINAL

As Received By
AT P

R
Hose

Clamp

Relief´•valve-

B

Fig. 10-7 Installation-of r.elief valve

(S/N 697SAand subsequent)
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2.5.1 REMOVAL AND INSTALLATION

(1) Remove the filter front cap and remove the element.

(2) Reinstall in reverse sequence of removal.

2.6 WARNING SWITCH (See Fig. 10-9)

The warning switch is installed at F.STA 1275 and is actuated when

vacuum falls below 4 in-Hg due to vacuum system failure. The warning
switch illuminates INST VAC FAIL warning light.

2.7 OPERATION AND ADJUSTMENT OF VACUUM SYSTEM

(1) Start LH and RH engines and set power Lever, condition lever and

cabin air selector to the position shown in the table below.

(2) Adjust relief valve by turning a button and a nut on the center of

the valve, so that vacuum gauge indicates 4.6 0.4 in-Hg in the

position 1 shown~in the table below.

(3) Make sure thatwarning light INST VAC FAIL is off.

(4) Make sure that attitude indicator is operating normally.

(5) Set levers to position 2 shown in the table and make sure that the

vacuum gauge indicates 4.6 f 0.4 in-Hg and attitude indicator

operates normally.

POSITION CONDITION LEVER POWER LEVER CABIN AIR SELECTOR

1 Takeoff-land Takeoff Off

2 Taxi Ground Idle Both

10-14
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Fig. 10-8.´• Installation Fig.:lO-9 Installtion of

of air filte~r: vacuum pressure

warning switch

2.8 LEAK TEST

(1) Disconnect hose (outlet side of each indicator)of instrument

panel and plug it.

(2) Disconnect hoses,- both ends. of relief valve and connect pipe
5/8 In. (16 mm)in diameter, instead of valve.

(3) Disconnect ejector line,.and apply vacuum pressure 5 in-Hg´• to the system.

(4) No ´•leak should be found while vacuum’ pressure is applied.

(5) Restore aircraft to original ~configuration.

ORIGINAL

As Received By
AT P

to-’15



c~sx iai a i ii a a a ti a e

in bl ii U Zi I

2.9 TROUBLE SHOOTING

Trouble Probable cause Remedy

Vacuum pressure a. Relief valve faulty or Adjust relief valve or

insuff icient adjustment erroneous, replace, ´•if defective.

b. Vacuum line is leaking Perform line leak test

or broken, and repair defective

component.

c. Ejector is broken or Repair or replace ejector.
bleed air piping is Perform leak test of bleed

leaking. air line and repair or

replace it.

d. Vacuum gauge indica- Repair or replace vacuum

tion is faulty while gauge.

relief valve is ad-

justed.

Vacuum pressure a. Relief valve faulty or Adjust relief valve or

is excessively adjustment erroneous, replace it if defective.

high Blocked screen of Clean screen.b.

relief valve.

c. Vacuum gauge indica- Repair or replace
tion is faulty while vacuum gauge.

relief valve is ad-

justed.

Vacuum gauge a. Line is blocked. Clean line and replace or

does not work repair defective component.

b. Instrument is defective. Repair or replace
vacuum gauge.

c. Ejector is defective. JReplace ejector and con-

duct operational test.

Vacuum pressure a. Vacuum pressure is too ISee "vacuum pressure in-

warning light loworis not available. lsufficient"

is on Perform continuity check andb.. Electr~ical wiring is short

circuited or warning repair defective component

switch is defective.’ lor replace warning system.

10-16



c~s It no ~zais a a ~6)a C a)
ioi Il n iu a s

3; P’ITO’r AND STATIC PRESSURE SYSTEM

3.1 GENERAL DESCRIPTION

The pitot-statlc system coiisists of two pitot tubes, one eaci~ installed

on the LH and RH forward ~ection of the fuselage and static pressure port

fittings on LH and RH lower sections at F.STA 2550. The pitot tube head

is electrically heated by 28 VDC for’anti-icing. (See Chapter IX Parai 6,
Pitot Tube Anti-Icing System.) Quarter inch (6 rmn) aluininum tubes are

used between pitot and instruments and back of instrument and back of

iristrument panel, and 3/8 inch aluminum tubes are used from static pressure

port to side panel. Flexible hoses are used between the back side of the

instrument panel and instruments. The pitot is’connected to the airspeed
indicator and static pressure is connected to the airspeed, altimeter,
rate-of-climb indicator and cabin altitude differential pressure indicator

(see Fig. 10-13). An alternate static port is installed outside of the

pressure bulkhead’ on the LH lower section at the back of the instrument

panel. A selector valve (Fig. 10-12) is´•installed on the LH instrument

panel for the purpose of an alternate static source,.should the normal

source become inoperative due to ice, rain, _etc.

Instruments forpitot and static pressuresystem are very sensitive to

air pressure and inspection should be performed very carefully. After

the aircraft is washed or flight in rain, drain pitot and static lines.

The drain is located near the LH and RH rudder pedals on the lower

section at the back of the instrument panel (See Figs. 10-10 Sr 10-11).(airspeedindicator, altimeter, rate-of-If the indication of instruments

climb indicator, etc.) is erratic after draining, apply low pressure air,
2.5 psig (0.18 kg/cm2), to the lines to remove foreign materials.

NOTE

When pitot and static pressure

lines are disconnected from

instruments, cover connection

ports of instrumentsand cap lines.

CAIl T I O N

Do not connect pitot pressure
to static lines.
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Fig.10-10 Drain for pitot tube Fig.lO-ll Drain for pitot static tube

ORIGINAL

As Received By
AT P

Fig.10-12 Alternate static source

valve
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11

4

7

10

PRIMARY STATIC LINE

ALTERNATE STATIC LINE

PITOT LINE

1. HEATED STATIC PORT 8. COPILOT ALTIMETER INDICATOR

2. STATIC LINE DRAIPj 9. COPILOT RATE OF CLIMB INDICATOR

3. ALTERNATE STATIC SELECT VALVE 10. CABIN DIFFERENTIAL PRESSURE
INDICATOR

4. PILOT AIRSPEED INDICATOR
11. ALTERNATE STATIC SOURCE

5. PILOT RATE OF CLIMB IM3ICATOR
12. HEATED PIT(Tr TUBE

6. PILOT ALTIMETER INDICATOR
13. PIT(Tr LINE DRAIN

7. COPILOT AIRSPEED INDICATOR

Fig.lO-13 Pitot-Static system
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j.P IE5T OF SZ4~IC PRESSL~J:
a

(1) Disconnect static lines to cabin altitude differential pressure indi-

cator and airspeed indicator, and cap.

(2) Connect air source to static pressure air port and supply air

regulated to about 2.5 psi. Check air blowing off LH and RH static

pressure air ports and no blocking in the lines. After check, cover

the ports with tape.

(3) Remove caps for cabin altitude differential pressure indicator and

airspeed indicator, one afterthe other, and check air flowing out.

After check, cap again.

(4) Cap static pressure line of tester MB-1, apply 12,000 ft. ("1),
13,800 ft. (*2) of negative pressure to tester and maintain for

one minute, then record indication (record leak for tester only).

(5) Connect tester to static pressure air port.

(6) One minute after applied pressure, the differential pressure

between indication after one minute and indicationrecorded per

Para. (4) shouldbe less than 20 ft.

(7) After completion of test, restore airplane to original condition.

3.3 OPERATIONAL CHECK OF STATIC PRESSURE LINE

(1) Check airspeed indicator, altimeter, rate-of-climb indicator and

cabin differential pressure indicator connecting to static pressure
lines.

(2) Cover static pressure air port with tape.

(3) Cap static pressure line of tester ME-i, apply 12;000 ft. (*1),
13,800 ft. (*2) of negative pressure to tester and maintain for

one minute, then record indication.

(4) Connect tester to drain port.

(5) Apply 12,000 ft. (*1), 13,800 ft. (*2) of negative pressure with

tester MB-1. At the same time, to the pitot connecting port of

airspeed indicator apply negative pressure lest the pointer should

deflect over the full scale. Check altitude indicator and cabin

differential pressure indicator indicating about 12,000 ft. ("1),
13,800 ft. (*2).

(6) One minute after applied pressure, the differential pressure

between indicationafter one minute and indication recorded per

Para. (3) should be less than 240 ft. (*1), 276 ft. (n2).

*1 Aircraft S/N 652SA

*2 Aircraft S/N 661SA, 697SA and subsequent

10-20
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3.4 ’L~AK TES’I’ OF PITOT LIME

ii) Disconnect pitdt line to airspeed indicator and cap the line so

that pitot pressure will not be supplied to i6dicator.

(2) onn~ctair soulce to Pitot ti~be and supply air regulated to about

2.5

(3j Remove c~pand che~k that air flows out and tber~ is nB

itrline. After ~heck, cap again.

(4) Cap pitot line of tester MB-i, apply pressure~of .300 kt to pitot
line and maintaii~ for one ininGte, then record indication (record
leak for festeronly).

(5) Disconnect air source froth pitot tube and connect tester MB-i.

(6) Apply pressure´• of 300 kt´•with tester and maintain for one minute.

One minute’later, Indication shbuld bethe value~recorded per
Para. (4) plus´•or minus 1 kt;

.(7) After completionof test, restore airplane to originalcondition.

3.5´• OPERATTONAZ, CHECK OF PITOT LINE

(1) Make sure airspeed indicators connected to pitot tube.

(2) ´•Cap pitot line of´•tester MB-1 and applypressure of 300kt to pitot
line,´•maintainfor one minute,then record indication.

(3) Connect tester MB-1 to pitot tube.

(4) Apply pressure.of 300 ktwithtester and make.’s~re airspeed indi-

cator indicates about 300 kt. Oneminute later, indication should

be the value-recorded per Para.´• (2) +0/-5 kts.

4. FLIGHT INSTRIFMENTS

4.1 ALTIMETER

The altimeteris a3 inch dial,~flange-mount typeinstrument, connected to

static pressure line, and ~indJcates pressure in terms of altitude corres-

ponding to atmospheric pr~ssure change dire to flight altitude change.

The instrumenthas 3.neediesi the’ long needle indicates hundreds of feet,
middle needle thousands of feet andshortneedle ten´•thousands’bf feet.

Range of indication is.O to50,000 feet and atmospheric pressure.setting
range is 28.1 to 31;0’ inlHg. (851 fo 1,050 mb). The atmospheric pressure

setting is adjustable by turning a kno~ located in.one corner of- the in-

dicator.

When atmospheric’ pressure is Set´•.at sea level atmospheric pressure,

height from sea level iS:indicated. In order to know-height above a

certain airfield, set altimeter~at the airfield atmospheric pressure.
When the needle-is ~et;:to 0, the pressure indiCation indicates atmos-

pheric pressureof that place.
10-21
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4.1.1 TEST FOR SCALE ERROR AT ROOM TEMPERATURE

Test for scale error at room temperature is to be made at atmospheric

presstire approximately 29.92 in-Hg and at room temperature approximately
770F (250C). Vibrationcondition of the test is at a frequency of

1500 to 2000 cpm and at amplitude of 0.002 to 0.005 in. The barometric

pressure scale shall be set at 29.92 in-Hg and the readingof the

pointers shall be taken. The error of this indication shall be

determined by comparison with a barometer. This error will be used

later in the after effect test. The reductib~ in pressure shall be

made at a rate not in excess of 20,000 ft. per minute in less than

about 2,000 ft. of the test point. The test point shall be approached
at a rate compatible with the test equipment. The altimeter shall be

kept at the pressure corresponding to each test pqint for at least

1 minute, but not more than 10 minutes before a reading is taken.

The error at all test points must not exceed the tolerances specified
in the table.

A LTITUDE PRESSURE TOLERANCE

(feet) (in-Hg) f (feet)

-1, 000 31. 018 20

0 29.921 20

500 29.385 20

i, 000 28. 856 20

i, 500 2’8. 335 25

2,000 27.821 30

3, 000 26. 817 30

4, 000 25. 842 35

6,000 23.978 40

8,000 22.225 60

10,000 20.577 80

12,000 19.029 90

14, 000 17. 577 100

16,000 16.216 110

18,000 14.942 120

20, 000 13. 750 130

22,000 12.636 140

25,000 11.104 155

30, 000 8. 885 180

I~-oI
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4.1.2 HYSTERESIS TEST

Not_more thanl5 minutes after thealtimeter’s initial exposure.to´•the
pressure corresponding to 30,000 ~feet in the last st~ep of the scale
error test, the pressureshall be increased until the pressure corres-

ponding to 16,000 feet (first test point) is reached. The altimeter
shall be´• kept at this pressure for at least 5 minutes, but not more than

15minutes, before the test reading i.staken. After the reading has

been taken, the pressureshall be increased further until the pressure
corresponding to12,000 ft. (second testpoint) is reached. The

altimeter shall be kept at this pressure for at leastl minute, but

not: more than 10 minutes, before the test reading is taken. After

the reading has been taken, the pressure shall be increased further

until atmospheric pressure is reached. In abovecases, pressure
shall be increased at a rate simulating a descent in altitude at the

rate of 5,000 to 20,000 ft.´•per minute until within 3,000 ft. of the

test point and then the test point shall be approached at a rate of

approximately 3,000 ft. per minute. The reading of thealtimeter

readings for 16,000 ft. and 12,000 ft. recorded during the scale error

test prescribed in Para. 4.1.1.

4.1.3 AFTER EFFECT TEST

Not more than 5.minutes ~after .the completion of the hysteresis test,
the reading of thealtimeter (correctedfor any change in atmospheric
pressure) shall not differ by more than 30ft. from the original atmos-

pheric pressure reading recorded in the-first step of the scaleerrortest.
4.1.4 FRICTION TEST

The friction test shall be made- at each altitude listed in the follow-

ing table. ’The altimeter shall be subjected to a steady rate of de-

crease of’pressure approximately 750 ft. per minute, then kept at the

pressure corresponding to each test point while Two readings are-taken:

the firstbefore the altimeter is tapped, thesecond after tapping.
The difference bf any two such readings shall be recorded.as ´•friction

and shall not exceed the tolerances listed in the table.

ALTITUDE TOZIEItANCE

(feet) f (Eeet)

i, 000 76

2, 000 70.

3, 000 70

5,000 70

10,000-´• 80

15,’000 90

20,000 Ido

25, 000 1 120

30,000 140

10-23



C~g iti a I nP e n a ill c a
in a n a a I

4.1.5 LEAK TEST

When the altimeter is kept to the pressure corresponding toan altitude

of 18,000 ft., the reading shall not change by more than 100 ft. within

one minute.

4.1.6 TEST FOR POSITION ERROR

With atmospheric pressure applied tothe altimeter, the difference

between the pointer indications in normal operating position and in

any other positionsshall not exceed 20 ft.

4.1.7 TEST FOR´•BAROMETRIC SCALE ERROR

At constant atmospheric pressure, the barometric pressure scale is set

at each of the pressures listed in the following table. The altimeter

shall indicate the equivalent altitude difference shown inthe table

with a tolerance of 25 ft.

PRESSURE ALTITUDE DIFFERENCE

(in-Hg) I (feet)

28. 10 i, 728

28. 50 i, 340

29. 00 863

29. 50 392

29.92 O

30. 50 531

30. 90 893

30. 99 1 974

4.2 AIRSPEED INDICATOR

The airspeed indicator is a 3 inch dial. flange-mounttype instrument.

Full pressure from.the pitot tube is led to the inside of a diaphragm
capsuleand static pressure from the static tube is ledto the outside

of the diaphragm capsule. The indicator indicates airspeed in knots by
means of transmitting different pressure between inside and´• outside of the

diaphragm capsule to the pointer. Range of indication is 40 to 400 kts.

4.2.1 TEST FOR SCALE ERROR AT NORMAL ROOM TEMPERATURE

Test for scale error at normal room temperature is accomplished by
applying pressure corresponding to airspeed specified in the following
table, to pitot connecting port of indicator, first with pressures

increasing, then with pressures decreasing. The errors should not

atmospheric pressure agproximately 29.92 in-Hg and at room temperature

exceed those specified in the table. The test is to be made at

approximately 770F (25 C).
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SPEED ERRORS

~i(nots) (in-HzO) (Ki~ots)

50 1. 634 f4

60 2; 354

100 6. 5~3 f4

140 12. 94 f 10

iso 16. 95 fro

200 26. 71 f 10

250 42. 27 f 10

300 61. 82 f 10

350 85. 70 f 10

400 114. 33 f 10

4.2.2 INSPECTION FOR FRICTION

in the following table,l to pitot connecting port of the~ i~dicatqr.Inspectionfor’friction Is performed by applying pressure specified

The pressure should’ be’´•increased to bring the pointer approximately
to the desired reading, and then held constant while two readings are

taken, thefirst before-the.indicator is tapped, the second after.

The difference betwe@n~ any two such readings should not exceed the

values’specifiedin thetable.´• The’ljointer should move smoothly while

thepressure is varieduniformly-without tapping.

SPEED I>nESSUnE ALLOWABLE ERROR

CKn´•ots) (iaHz O) (Knots)

50 i. 634 4. 8

100 6.563 4.8

160 16.95 4. 8

250 42.27 4. 8

350 85. 70 4. 8

4.2.3 INSPECTION FOR POINTER ZERO POSITION ~ERROR

When pitof connection ofindicato~ isopened to atmosphere, zero´•

position of the pointer shouldbe-~within 1/16in. ´•(1.6 mm).
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4.2.4 LEAK TEST

Pitot and static pressure connections of the indicator are jointed
and connected together to sources of suction and pressure. A suc-

tion of 15 in-Hg is applied to pitot and static pressure connections.

With the source disconnected for 10 seconds, the pressure should not

change by more than 0.4 in-Hg. Then, the static connection is opened
to the atmosphere and a pressure sufficient to produce approximately
a full scale deflection of the pointer is applied to the pitot con-

nection. During a period of 1 minute after disconnecting the pressure

source, the pointer should not change its position by more than 1 kt.

4.3 RPiTE-OF-CLIMB INDICATOR

The rate-of-climb indicator is a 3 inch dial, flange-mount type instrument.

It senses change of atmosphericpressure during climbing or descending
through static pressure lines and indicates change in terms of speed (ft/min)
in vertical direction.. Range of indication is O to 6,000 ft/min.

4.3.1 TEST FOR SCALE ERROR AT ROOM TEMPERATURE

Test for scale error at room temperature is performed by giving a rate

of climb at each altitude interval specified in the following table.

Scale errors should not exceed the allowable value in the table. The

test should be conducted at atmospheric pressure approximately 29.92

in-Hg and at room temperature approximately 770F (250C).

When the test is made with atmospheric pressure or room temperature

differing materially from the above values, proper allowance should be

made for the difference fromthe specified condit-ion. Vibration condi-

tion of the test is at a frequency of.1500 to 2000 cpm and at amplitude
of 0.002 to 0.005 inch.

STD ALTITUDE TEST IZATE ALLOWABLE Ennon

~t) (~t /nl in) (ft;/m in)

2, 000 2, 500 500 100

2, 000 3, 000 1000 200

2, 000 4, 000 2000 300

2,000 5,000 3000 300

2,000 h 6, 000 4000 400

2,000 7,000 5000 500

15, 000 17, 000 2000 300

15, 000 17, 000 4000. 400

28, 000 30, 000 2000 300

28, 000 30, 000 4000 400
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4.3.2 Z~R6

When the adjusting sdre~i is moved thrd~ghbut its range in bbth UP and

DOWN directiolis, adjustable range of~the pointer movement should be

not less than 400 ft/miii. for each difection.

4.3.3 POI~TER LAG TEST

Check that the staticpressure connectionof the indicator is connected

t~ the vacuum sour~e. Vacuum should be caref~lly applied to the static

press~re connection sufficient to make the pointer indicate a descent

of 2j00b ft/min, afte~the pointer has passed through zero position
this vacuum is instantaneously released by opening the static

pressure ti~bing to the atmosphere. Then, the static pressure connec-

tioli is opened to the atmosphere, and the time in which the pointer
moves from 2,000 ft/min. graduation to 200 ft/min. graduation should

be 3 to 15 seconds.

4.3.4 LEAK TEST

Check that the statiC pressure connection of the indicator is connected

to the vacuum source, and vacuum of 15 in-Hg isapplied to the static

pressure connection. With the source closed off, pressuredepression
during a period of 1 minute should not exceed 0.05 in-Hg.

N OTE

When vacuum or pressure is given
to the static connection of the in-

dicator, it should be doneat a

rate not exceeding 20,000 ft/min.

4.3.5. TEST FOR POSITION ERROR

With atmospheric pressureapplied, readings of the indicator should be

taken in´•each of several different positions, in‘clining 900 forward or

backward and to left or right. The change in indication should not

exceed 50 ft/min.

4.4 ATTITUDE GYRO

The attitude gyro is a 3 inch dia~,´•flange-mount type, and air driven

instrument or electric instrument. ~The airdriven instrument is operated
by vacuum pressure See Fara. 2) andthe electric instrument by 400 Hz

115 VAC from:the inverter-in the.airplane. The attitude gyro indicates

bank and pitch attitude of the airplane., The horizontal barwhich can be

seen through ´•the indicator is attached to a gyro‘mechanism
and’ indicates the horizo;i. ’The‘:horizontal bar.indicates longittidinal
attitude and it moves down´•when ´•the airplane nose goes ´•up,:and-- up when

the nose goes~.down. A setting.knob is providedat the lower side of the

case and the pilot may adjust the pointer up and down which is´•the baseof

longitudinal attitudC. Th‘e electric instrument is provided with a manual

quick erect knob:and apower-warning indicator flag.
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4.5 TZlRN BANK INDICATOR

The turn and bank indicator is a 3 inch dial flange-mount type iristrument

which incorporates a turn indicating pointer actuated by electrical gyro

powered by 28 VDC and a bank indicator which contains damping fluid and

black ball in a glass tube. ~he turn indicating pointer is calibrated to

a two minute turn. The indicator is installed so that pointer may be

placed in vertical position with aircraft in level attitude.

4.6 CLOCK

The clock is a 2 inch dial, flange-mount type instrument which permits

reading seconds. This is an 8-day spring-wound clock.

4.7 MAGNETIC COMPASS

The magnetic compass is installed in the center of the windshield center

post and indicates magnetic heading of the airplane. Compensation of

indication is possible by means of a compensator contained in the compass.
Indication errors are recorded on the compass card located immediately
above the instrument. An illuminating light on 28 VDC power source is

installed inside. The magneticcompass must be calibrated usually every
three months.

4.7.1 CALIBRATION OF MAGNETIC COMPASS

Compensate the magnetic compass on the ground in accordance with the

following procedures.

(1) Place aircraft on compass rose, ready to be oriented to magnetic
heading.

NOTE

Do not place any magnetic
masses near aircraft.

(2) Check compensator of magnetic compass for emplacement in neutral

position. If compensator is not placed in neutral position,
replace it~in proper position.

(3) Head the aircraft to magnetic~, note compass reading and

determine deviation.

(4) Turn aircraft to W, N, and E in succession and repeat procedures
in Para. (3) above.

(5) Calculate coefficients C, B and A from deviation 6f slaving meter

obtained at every heading of aircraft.
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an- as

ae L aw

an ae as aW

Where a n means deviation of slaving meter at heading to N of aircraft.
ae means deviation of slaving meter at heading to E of aircraft.

a s means deviation of slaving meter at heading to S of aircraft.

aW means deviation of slaving meter at heading to W of aircraft.

Examples

Magnetic Heading GySo indications Deviations

N 0060 1/2 60 1/2

E 090" 0"

S 1750 1/2 t- 40 1/2

W 2760 60

(6) With aircraft headed to N, compensate for reading of compass by coefficient C.

an (-601/2) as (+41/2)
C -5" 1/2

By means of compensator N S, cmpensatefdr coefficient C (-5"1/2) so that

compass may read 0010

(7) With aircraft headed´•to E, compensate for reading of compass by coefficient B.

ae to")- _(vw (-6")
i 30B=

By:means of compensator E: W1~ compensate for coefficient B 3") so that

compass may read 093"

(8) With aircraftheaded toW, turn magnetic compass by (-2"), co-

efficient A. Reinsfal~ magnetic compass.

(9) Starting from E, change heading of aircraft by 300 in succession.

Record every compass r~ading:oncompass card. The difference

between maximum plusdeviatlon and maximumminus deviation.in

final_compass ~swing on gFoU´•~ must not exceeds"

(10) Ensure no change in indidation-of compass when instruments and

radio are operated, or engine started with power source connected

to aircraft on the ground.

(11) After cal-ibratibn:ldf compass: is: completed,’make ~compass calibra-

tion~card-, with notation stating radio ON oir.OFF.
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4.8 EI~ECTRIC COMPASS CALIBRATION

4.8.1 COMPASS SWING CALIBRATION

Perform the compass swing calibration for the compass system as des-

cribed in the following procedures.

(1) Energize the compass system and allow several minutes for the

gyro to reach operating speed and for the system to slave to

the magnetic heading.

NOTE

The aircraft should be in its normal

flight positionwiththe electrical

system and radio equipment operating.

(2) Position the aircraft on a compass ~rose and turn it to each of

the four cardinal headings, fO.

(3) Allowing sufficient time for the heading indicator to settle,
record the differences in readings between the heading indicator

depending on whether the dial readings are greater or less than

and the compass rose at eachcardinal heading as plus or minus,

the comi~ass rose readings.

NOTE

Instead of the compass rose, a

magnetic sighting compass may
be used. To take a reading,
the compass is located at a

considerable distance fwd and

aft of the aircraft and is moved

back and forth from the line of

sight coinciding with the plane.
When a sight is taken facing
aft, 1800 must be added or sub-

tracted from the sighting.compass
reading. When facing fwd, the

compass reads directly.

(4) Add the errors algebraically and divide by four. The result is

the index error.

(5) Loosen screws holding´• flux detector to its mounting surface ai~d

rotate. The amount of rotation should equal the index error.

(a) If error is positive, rotate counterclockwise, indicating a

minus reading on index as observed from top of unit.

(b) If error isnegative, rotate clockwise, indicating a plus
reading on index as observed from top of unit.

10-30



c~a ni a I‘~h f ’ri ai n a a

m a a a a I

(6) Tighten the’moimtirig scr~ews and recheck the readii~gs at the four

Recalculate the i~dei error to make sure it

ii~ zero.

(7) IT the in~eX ~rror is riot iero, rPadjust the iilux di~tector fian~e
imti~ this error is ca$celled.

(’8) Aiiy errors in excess oE.~ 10 which are caused by extra-

iieous magnetii~ fields should be ~buriteracted by using the~coinpen-
sator (i~ installed).

4.8.2 ADJUST ~RC-1 TO COMPENSATE FOR SINGLE-CYCL~ ERRORS (HARD IRON: EFFECTS)
AS~DESCRIBED IN THE FOLLOWING PROCEDURES.

(1) Remove the DRC-1 cover.

(2) Make sure compensation potent~ometers, are in their center position.

(3) ´•Using a compassrose, placethe:aircraft on.a North heading 10
a~d allow compass dial or Radio Deviation: Indicator (RDI)´• to-settle.

(4) Compensate for any difference between actual heading and RDI

indication by loosening the rocking nut and adjusting N S

(North-South) potentiometer on DRC-1 (tighten locking nut).

(5) Place~the aircraft~on an.East’heading 10and allowthe compass
dial to settle.

(6) Compensate for any difference between actual headirig and RDI

indication by loosening lock nut and adjusting E W (East-West)
potentidrmeter on DRC-1 (tightenloclring nut).

(7) Place the aircraft on a South heading f 10 and allow compass

dial to settle.

(8) Compensate for half of any.difference betweenactual heading and

RDI indication by loosening locking nut and adjusting N S poten-
tiometer on DRC-1 -(tighten locking nut.

(9) Place the aircraft on a West heading f 10 and allow compass

dial tosettle.

(10) Compensate for half of any differen~e between actual heading and

RDI indication byloosening locking nut and adjusting E W pdten-
tiometer (tighten’occking nut).

(11) The DRC-1 should now be fully adjusted for proper compensation.
Asa´•check, swing.the~:aircraft o~ 300 increments and note readings
on comp;ass dial´•~’All readings should be within floo~f theactual

heading. If errors are greater than f lo, repeat index error ad-

justment of paragraph 15.1 and the above adjustments for greater

accuracy.

4.8.3 CONFIRMATION

Stop the aircraft at taxiways parallel to and at a right angle to´•

the runway~ ahd confirm the Compass indications. The compasses should

not be split by more than~ 20.a; any’ point.
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4.9 AILERON-TRIM POSITION INDICATOR (Fig. 10-14)

The aileron-trim position indicator is installed on the lower center

section of the center pedestal and is an ammeter which’works in a bridge
circuit consisting of a transmitter and adjusting resistance installed on

the forward back side of the center pedestal. The electric power source

is 28 VDC. When indicator or transmitter has been replaced, adjustment
should be accomplished in accordance with Para. 8.4.3, Chapter V.

Pig. 10-14 Aileron-trim

position ind.

ORIGINAL

As Received By
AT P
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4.10 ’rROUBLE SHdOTING

4.10.1 II~TIMETER; AIRSPEED INDICATOR INDICATOR

Trouble Pr´•obable cause I’ie 117 e’tlv

Instrument inai- a, Stdtic pressure line Drain static pressure

cation is inaccui~ate, is blocked, I line and clejn line.

instrument does not

u´•ork dr needle I I~ALiTiON
fluctuates

Instruments.must be dis-

c~nnected before apply-
´•ing air to clean lines.

b, Static p´•ressure line I Perform leak test and

i leaking, I repair defective com-

p~nent.

c, Instrument defective, Replace instrument.

Rate of climb indi- I a, Calibration of instru- Turn adj Listing screw

cater does not I ment is I located on L.H. lower

indicate zero in I I section of instrument.

level:flight, Give a little.vibration

to instrument during

adjustment.

Air speed’indicatbr la. Pitot line is blocked. Drain static pressure

indic~tion is in- I I line and clean,

accurate, instru-

ment does not urork CAUTION

or needle flactuates
Never use air to clean

lines without disconnect-

ing lines froni.instru-

ments,

b, Pitot. line is leaking. I qerform leak test and

repair ´•defective compo-

nent.

c, -Tnstrument faulty. I ’Replace instrument.
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4.10.2 ATTITUDE GiRO

Trouble Probable cause Itemedy

Indication of attitude a. Blocked filter for neplace fi.lter.

gyro is inaccurate or vacuum system.
horizontal bar drifts lair driven type)

b. Instrument; faulty. Replace instrument.

c; Operating range of Place airplane in level

gyro is exceeded. position and check.

4.10.3 TURN AND BANK INDICATOR AM) MAGNETIC COMPASS

Trouble Probable cause Remedy

Needle of turn a. I3alance of gyro fault!´•. Replitce, instrument.

indicator does Zero adj ustment er-

not return roneous.

Needle of turn a. Adjustn~ent of instru- Replnce instrument.

indicator fluctuates ment dnmi,er faulty.

Needle of turn a. Poor cont;zct of wiring Pe~form conductivity

indicator in- connector or wj I.-e checl; anti rep;~i r.

operative b~oken.

Indication of magne- a. Compass out of ad- I>el´•form compass swing

tic compass is too justment. and ;~cljust.

erratic
b. Defective compass. Replace comp:iss.

Fluid in magnetic a. Deterioration of fluid ncpl:ice colnl,ass.

compass is dis- and crack in instru-

colored or leaking ment.
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RTEL QUANTTTYINDICATOR

5.1 DESCRIP~ION

Capacitor type fuel quantity ’imlicators. are pi´•oviaed. With several

cylindrical tank units dipped in fuel, a change in fuel level.and

specific weight of fuel are indicated as compensated by electrical

capacity on the basis of different rates of induction of fuel and air.

Fuel quantity indicators~include wing tank´•fuel quantity indicator and

tip tank fuel quantity in~icator.

5.2´• WING TANK FUEL QUANTITY INDICATOR

Thewing tankfuelquantity indicator systemconsists of a 2 inch dial

clamp mount type instrument installed on~thecenter switch panel,
capacitor type tank units, each one in the center tank, LH and RH outer

tanks and a test switch‘ for operational check on.the center switch panel.
Capacitor indication isgiven in.terms of GAL. When residual fuel is

decreased until it is sufficient only for 30 minutes flight (30 f 5 gal.),
FUEL LOW LEVEL warning ’light illuminates. The amplifier contained in the

fuel quantity indicator converts an input~signal from the tank unitinto

U.S. gallons. The fuel quantity indicator system receives power supply
of 115VAC 400 Hz from the inverter. The electrical capacity of the tank

unit is compared with that of a reference condenser in re-balancing the

type bridge- circuit through the medium of change in fuel level ~or quantity

amplifier, energizes’the transistor of the phase.discriminator output.Anunbalancing signal, amplified by a transistor voltagein the tank.

The output voltage is transmitted to one of the 2 phase AC motors, and

mechanically actuates the rebalancing potentiometer and needle of the

fuel quanfity indicator. For theother phase of the AC motor, power of

115 VAC is transformed to´• 15 V by a.transformer contained in the

indicator-and a rectified convertible two-phase induction motor-driven

sliding part of the balance´•´• potentiometer, through the medium of a gear
mechanism of alargC reduction ratio, and.keeps the bridge circuit

balanced; A pointer attached on the, same axis as that of the sliding´•
part indicates fuel quantity in U.S. gallons. Components of the fuel

quantity indicator are contained. in a sealed case. Electrical connections

are provid~d at the back of the instrument to set‘ the indicator of the

elec~rical’capacity of the tank unit with fuel EMPTY and mnL.

5.3 TIP TANK FUEL QUANT´•ITY. INDICATOR

The tip tank fuel quantity indicator system consists of: a 2-inch dual

clamp mount; dual pointer tyPe instrumenf installed on the center switch

panel; one each..capacitbr type´• tankun´•i´•ts’id the -LH: and RH tip tanks; an

amplifier at the back of left´•´•instrument panel; and a test switch for

operational check on the RH switch~ panel. Fuel quantities in both tip
tanks are indicated by pointers marked L and Ri respectively. Indication

is given in terms of GAL. The amplifier contained in the’ fuel quantity
indicator converts an input signal from the tank uni´•t into U;S. gallons.
Electricalcapacity of the tank unit is compared with that of reference

condenser ir?.a re-balancing type bridge circuit’ through the medium of

change´• in fuel level or quantity in the tank. The unbalancing signal,
amplified by a transistdr voltage amplifier, energizes the transistor of
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the phase discriminator output. The output:voltage is transmitted to

one of the 2-phase AC motors, and mechanically actuates the re-balancing
potentiometer and needle of the fuel quantity indicator. For the other

phase the AC niotor, poeer of 115 VAC 400 Hz, is transformed to ´•15 V by a

transformer contained in the indicator and rectified. Two pointers (L over

R) are attached on the same axis of the dial. Each pointer is connected

’to a balancing potentiometer and convertible two-phase induction motor

through the medium of gear mechanism of a large reduction ratio. Elec-

trical connections are provided at a receptacle at the back of the

instrument.

5.4 AMPLIFIER

The amplifier is provided at F.STA 1250 at the back of the LH switch panel.
The amplifier consists of individual amplifiers for LH and RH tip tanks,
bridge circuits and regulating screws. Incorporated in each assembly
are amplifying circuits with phase discriminating function, transformer

and reference condenser for the bridge circuit, EMPTY and FULL regulator,
potentiometer and phase power source for´•the indicator motor. An elec-

trical connection is provided at the receptacle located on one side of the

container. On the other side of the container, a regulating screw is

provided.

5.5 CENTER TANK UNIT

The tank unit consists of 2 concentric electric’poles. The poles are

insulated by a plastic spacer interfaced for the entire length of the

poles. The induction ratio between 2 poles of the tank unit changes,
depending upon fuel level in the tank. The tank unit is clamped to the

inner wall by 4 bolts. On top of the unit, 4 connectors are provided.

5.6 OUTER TANK UNITS

The outer tank units are the same as the center tank unit in construc-

tion, function and installation, but smaller in length.

5.7 TIP TANK UNITS

Tip tank units are the same as the center tank unit ´•in construction,

function and install8tion. On top of the units, 2 connectors are pro-

vided.

5.8 TEST OF INDICATOR

5.8.1 WING TANK FUEL QUANTITY INDICATOR

(1) Connect the indicator as shown´•in Fig. 10-15, select the

condenser.capacity per the following table, and read

the

(2) When indicator reads :30 5 gallons, check pointer deflection.
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AC power s~odrde

s.w

D 1
TesterFuel qt3’ )E

indica~tdfl8’ _I

Cr
I

~Test SW

Pig. 10-15 Wing tank fuel qty. ind.

Static i~lectric Capacity
Zndicator Reading (GAL) I of CX (PF)

E (O) 1 129.3

20 1. 143. 0

60 178, 3

90 1 204. 7

120 1 231. 1

150 1 257. 5

F (154) 1 260. 5
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5.8.2 TIP TANK FUEL QUANTITY INDICATOR

Connect the indicator as shown in Fig. l0-16,~select the condenser
capacity per the following table, and read the indicator.

Cr\

Fuel qty
D I’

indicator c n Amplifiern w

E x

L

ri :I

J 1´•

u~ u

t Y

M z

N r,

N

R M

I Fi

Test SW F

C;P Y

Fig. 10-16 Tip tank fuel qty. ind.

indicator neading (GAL) Static El:ectric Capacity (PF)

Cxl(ni~ht) I Cx2 Left-

E (O) 55. 0 5. 0

15~ 64. 4 1 64. 4

30 73.8 1 73. 8

45 83. 3 83. 3

60 1 92. 7 92.. 7

75 1 102. 1 1´• 102. 1

F (90) 111. 5 1 111. 5
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5.9 ADJUST~ENT bF MA~N TA~ Fi~EL 9UANTITY INI)ICATING SYSTEM

~iT ’’E~P;’jrY" PO~NT

(1) Letel the airplane and drain thrdugh drain iralve to keep
the tank unit dry. (Undrainable fuel 1.0 U.S. gallons remains

in the tank.)

(2) Supply fuel 4.0 U.S. gallons into the fuel tank.

(3) Turn Battery Key swit~h, circuit breaker (FUEL QTY IND)~and
inirerter swlt~h to ON;

(4) AScelifain that quai~tity indi~cator indicates "E" point under

the above condition. If he indicator does not show "E" point,
adjust. by the:"E" adjusting screw on the back of the indicator

so that the indicator map read "E" point.

5.9.2 ADJUSTMENT AT "F~LL" POINT

(1) Fill up the tank after completing adjustment at "E" point.

(2) Ascertain that ~uel quantity indicator indicates "F" point when

the tank is filled up. If the indicator does not show:"F" point,
adjust by the (’F" adjusting screwon the back of the indicator

so that the indicator may read "F" point.

5.10 ADJUSTMENT OF TIP TANK FUEL QUANTITY INDICATING SYSTEM~

5.10.1 ADJUSTMENT AT "EMPTY" POINT

(1) Level the airplane and drain fuel through drain valve to keep
the tank unit dry.

(2) Turn Battery Key switch, circuit breaker ~TIP FUEL QTY IND) and

inverter switch to ON.

(3) Ascertain thatfuel quantity indicator indicates "E" point.
If the indicator does not show "E" point, adjust by the "E"

adjusting screw onthe´•side of the amplifier so that~the indi-

cator may read "E" point.

5.10.2 ADJUSTMENT AT "FULL" POINT

(1) Fill up the tank after completing~adjustment at ’’E":point.

(2) Ascerrain that indicator indicates "F" point when

the tank is filled:up.. If the ´•indicator does not show."F" point,
adjust by the"F" adjustingscrew on theside.of the amplifier
so~that the indicator may read "Flpoint.
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j.ii OPERATION~ CHECK OF FUEL Q~JANTITP INDICATdR

Operational che~k of the fuel quantity indicators should be performed
following the adjustment of the "F" point indication, To test the fuel

quantity indicators, place the FUEL Qm TEST switch to the MAIN position
and confirm the main fuel quantity indi~ator needle moves smoothly toward

EMPTY (zero) direction. Place the test-switch to the TIP position and
confirm the tip fuel qitant~itl indicator needles move smoothly toward

EMPTY (zero) direction.

5.12 CHECK OF LOW LEVEL WARNING LIGHT

Ascertain that the warning light "FUEL LOW LEVEL" on the annunciator

panel illuminates when the fuel quantity indicator indicates 30 5 gallons
whilein check per Para. 5.11.

5.13 TROUBLE SHOOTING

Trouble Probable cause Remedy

Indication 05 fuel a. Systemadjustment Readjust system.

quantity indicator faulty.
is inaccurate

b. Tank unit defective. Check tank unit.

c. Indicator faulty. Replace indicator.

Needle of indicator a. Friction error of Replace indicator.

is stuck indicator excessive.

Needle of indicator a. Faulty:Amplifier. Check and.repair
fluctuates during amplifier.
flight
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6. ENGINEINSTRUMENTS

The engine instruments are 8-inch dial clamp mount~ type instruments and two sets -are

installed on the center instrument panel for LH and RK engines.

6.1 TOR&UEMETER
The torquemeter indicates output torque of the engine and is actuated by a si_rmal from the

torque transducer. The torque transducer sens~s the difference between pressure of the torque

sensor of the engine, and of engine reduction gearbox. The torquemeter is a potentiometer
type and is powered by 28VDC from airplane power. Scale is O to 120% torque.
Check torquemeter for indication of 100% in power off condition. If the torquemeter does not

point to 100%, replace.

6.1.1 TORQUEMETER INSPECTION

(1) Check for errors in torque indicator.

(a) Connect the indicator as shown in Fig 10-16A. Note that torquemeters (PN 935A-5001) Iare connected directly a variable DC power source.

(b) Adjust the variable DC voltage source so that the torquemeter indicates the check

point reading shown in Table 10-1. Read the indication on the volt meter. (See Table

10-1) i

(c) Insure that the indication shown in Table 10-1 on the volt meter does not exceed the

allowable error.

(d) The torquemeter should be repaired or replaced if the values are not within the Iallowable error per Table 10-1.

Table 10-1

Torquemeter check point Volt meter nominal voltage Allowable error

torque) Cv.DC) Cv.Dc)

0 3.96 f0.095

50 1.98 +-0.095

100 0 -t0.047
110 -0.396 10.095

(2) Check torque transducer

(a) Connect the torque transducer as shown in Fig 10-16B.

(b) The engine DSC (Data Sheet Customer)curve is a straight line with the slope
determined by the three points (O in-lb, 3,000 in-lb and 21,000 in-lb (for MV-2B-35) or

28,320 in-lb (for MU12B-36A));
From this curve determine the aP corresponding to the torque values listed in Table

10-2 for each engine and record the pressure values on a data sheet.

(c) Confirm that the output voltage is within the allowable error parameters.

(d) The torque transducer should be recalibrated if the torque transducer output-vaitage I
is not within the allowaljle error per Table 10-2.
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Table 10-2

For MU-2~-35

Torque load inch/pounds Torque
np transducer

error

(psid) output-voltage
in-lb (V.DC)

(VDC)

0 0.0 3.960 +0.1

3,000 14.3 3.394 f0.1

21,000 100.0 0.00 +0.03

For MU-2B-36A

Torque load inch/pounds ´•Torque Allowable
nP transducer

error

(psid) output-voltage
In-lb (vnc)

(V.DC)

0 0.0 3.960 f0.1

3,000 10.6 3.541 +0.1

28,320 100.0 0.00 rt0.03

(3) Torque transducer calibration

I For PIN 895369-1. -2. and 3101299-1

(a) Connect the torque transducer as shown in Fig 10-16B.

I (b) Set nP corresponding to 21,000 in-lb (for MU-2B-35) or 28,320 in-lb (for MU-2B-36A)

by adjusting the pressure source.

I o Loosen the zero adjust lock screw on the front of the transducer. Using a spanner wrench

in the two holes on the face, rotate the inner body of the torque transducer until 0.00+

O.OSVDC output is observed. (Re~Eer to Fig 10-16C)

NOTE

Clockwise rotation increases positive voltage.

(d) Set nP corresponding to 3,000 in-lb by adjusting the pressure source.

ie) Remove dust cover from span adjustment screw. Rotate span adjustment screw until

an output voltage versus torque is observed as 3.394+ O.lvolts (for MU-2B-35),

3.541f O.lvolts (for MU-2B-36A) on the volt meter. (Refer to Fig 10-16C)

NOTE

Clockwise rotation increases positive voltage.

(f) Increase pressure of the pressure source to 100% torque and verify that a O.OO-f

0.03VDC output is observed. A recheck of steps (b) to (e) may be required.

(g) Obtain nP output voltage corresponding to the torque listed in Table 10-2.

By varying pressure of the pressure soiirce, confirm that the output voltage is within

the values described in Table 10-2.
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01) Upon completion of the adjustment, install. the span adjustment dust cover finger tight.

Tighten zero adjustment lock screw to 10-15 in-lbs and lockwire the cover to the zero

adjustment lock screw. Apply sealant.

(i) Recheck the setting of torque transducer.

Cj) Reinstall torquemeters and torque transducers in the airplane making sure that the

proper transducer is mated to its matched engine.

0 For P/N 897331-4/-5

(a) Connect the torque transducer as shown in Figure 10-16B.

(b) Set nP corresponding to 21,000 in-lb ´•(for MU-2B-35) or 28,320 in-lb (for MU-2B-36A)

by adjusting the pressure source.

(c) Remove the adjustment plug with a 3/16 inch Alien wrench to provide access to the

span and zero adjustment screws. Rotate the zero screw (marked "Z" until O.OOt

0.03VDC output observed. (Refer to Figure 10-16C)

’N O T E

Counterclockwise rotation increases positive voltage.

(d) Set nP corresponding to 3,000 in-lb by adjusting the pressure source.

(e) Rotate range adjust screw until an output voltage versus torque is observed as 3.394

rt O.lvolts (for MU-2B-35) or 3.541+ O.lvolts (for MU-2B-36A) on the volt meter. (Refer

to Figure 10-16C)

NOTE

Counterclo6kwise rotation increases positive voltage.

Switch D.C variable/

Torquemeter
power source

Voltm eter

Fig 10-16A Test setup for torquemeter inspection I
10-7-98 10-41-2
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(f) Increase pressure of the pressure source to 100% torque and verify that a 0.00+

0.03VDC output is observed. A recheck of steps (b) to (e) may be recluired.

(g) Obtain nP output voltage corresponding to the torque listed in Table 10-2.

By varying pressure on the pressure source, confirm that the output voltage with the

values described in Table 10-2.

01) Replace adjustment plug. Safety wire, as appropriate.

(i) Recheck th~ setting of torque transducer.

Cj) Reinstall torcluemeters and torque transducers in the airplane making sure that the

proper transducer is mated to its matched engine.

6.1.2 Ground Check

With the torque transducers and torcluemeters installed in the airplane conduct a ground run

to verify that full power can be set and the engines are essentially symmetric.

(a) Start engines and verify no leakage from the torque transducers.

(b) Check engine output torque for the ambient pressure altitude and temperature with

the Power Assurance Chart in the Performance Section of the Airplane Flight Manual.

(c) Record torque, RPM, EGT, and Fuel Flow for both engines at the takeoff power

obtained from the AFM power assurance chart for the ambient conditions.

(d) Record the engine parameters at the ground idle setting.

(e) If the power assurance torque check is successful and the other engine parameters are

reasonable, proceed to the next step. If the torque cannot be attained, and the reason

for the low torque indication cannot be determined, the engine may have internal

damage and require additional maintenance inspections before takeoff is attempted.
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High pres~sure port

+28V’ ’A

GNDI IB
Pressure source

D.C power source (0-100 psig)

Al ’C

B1 ’F

Torquemeter I I Torque transducer
Low pressure port
(to ambient)

Voltmeter

Fig 10-16B’ Test setup for torque transducer
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From engine torque
pressure port

Unit under test Front
From engine gearcase (Transducer) o

negative case

pressure port

To 28V DC source To 28V DC source

Dust cover

F

Zero adjust

F\\

Span adjust screw

lock screw

A A
Eo Eo

B B
~oo Do

C C

Spanner
wrench Access plug for zero
holes and span adjustment

(Range)
Front view Front view

(P/N 895369 and P/N 3101299) (P/N 897331)

Fig 10-16C Location of adjustment on torque transducer
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6.2,3 CHECI~OUT OF ERROR

When the indicatoir is pitched or rolled 450, the indication must ndt

deviate any more than 0.3% RPM from that of the iindication driven in

normal attitude at 1002 RPM.

6.2.4 CHECKOUT OF POINTER ALIGNMENT

For checking synchronized operation of main arid auxiliary ~oinTers,
place the pointer in 90% and 96% RPM positions, and the auxiliary
pointer is supposed to read O and 6% RPM within tolerance of d.2% RPM.

6.3 INTERSTAGE TURBINE TEMPERATURE INDICATOR

The interstage turbine temperature indicat6r is to measure temperature

at engine interstage turbine and is actuated by thermoelectromotive

force in connecting 12 thermocouples at: 2nd stage stater of turbine and

the indicator with chromelalumel wire.

6.3.1 CHECKOUT OF SCALE ERROR AT ROOM TEMPERATURE

Remove the indicator from the instrument panel and´•check as follows.

(1) Connect the indicator as shown inFig. 10-17. .Apply the voltage
tabulated below and read the indication. Scale error must not

exceed allowable error berow.

Input voltage Allowable

Temperature corresponding to temp. error

C)
(mV) c~c,

100 4. 10 10

200 8. 13 5

300 12. 21 5

400 16.-40 5

500 20.65 5

600 24.91 5

700 29. 14 5

800 33. 30 5

900 37. 36 5

1000 41;’31 5

1100 45. 16 5

1200 48.89 10

10-(43)44



n~ a In t a a a a a a

m anual

Indicator

FED CBA
alumel wire

copper VariableGND
wire

power

copper corres-

("1) 115 VAC 400 Hz unit(mV)

("2) 28 VDC

wire pending
chromel wire

each temp.
Ice box

Pig. 10-17

6.4 OIL PRESSURE INDICATOR

This system indicates pressure of lubricating oil. This instrument, a

dual needle read-out, is a voltage ratio type instrument and is powered
by 26 VAC 400 Hz power from the ircraft inverter. The indication range

is O to 200 psi.

6.5 OIL TEMPERATURE INDICATOR (See Pig. 10-18)

This system indicates temperature of the lubricating oil and its sensor

is attached to the reduction gearhousing of the engine to a torque
of 60 to 65 in-lbs. (69 to 74.~ kg/cm). The indicator is ioperated by the

change in resistance in response~ to temperature change and is powered by
28 VDC. Range of indication is -70 to -f-1500C (-94 to +3020F).

ORIGINAL
As Received By

AT P

Big. 10-18 Installation of

transmitter

(sensor)

"1 AiScraft S/N 652SA unless modified by Kit Drawing K926A-8202
*2 Aircraft S/N 661SA, 697SA and subsequent, and aircraft modified’by Kit

Drawing K926A-8202
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6.6 FUEL FLOW SYSTEM

The fuel flow system senses fuel flow supplied to each engine by a trans-

mitter installed in the middle of fuel supply line within engine and

through signal conditioning unit makes each fuel flow indicator and

fuel consumption totalizer indicate fuel flow. The range of indication

is a double type or O to 80 gal/hr. and O to 500 Ib/hr. The system is

powered by 28 VDC.

6.7 FUEL PRESSURE INDICATOR

The fuel pressure indicator indicates fuel pressure and the sensor is

installed on the RH upper section of the engine reduction gearbox (Fig.
10-19). This indicator is voltage ratio type and is powered by 26 VAC

400 Hz from the inverter in the airplane. The range of indication is

O to 100 psi.

Fuel Pressure

Indicator Transmitter

I~ i/r i)r
?I-I´•,’

s.~ c/~

-i

i

b.;´• i 8,.´•

Aircraft S/N 661SA, 697SA, 699SA,
Aircraft S/N 652SA and 698SA

701SB thru 704SA, unless

modified by’S/R 003/73-001
unless modified by S/R 003/73-001

Fig. 10-19 Installation of fuel pressure indicator transmitter (1/2)
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6.2 TACHOMETER

The tachometer indicates engine speed in percentage in response to output of the tachometer

generator. The tachometer generator is installed on the rear section of the engine reduction

gear box and rotates approximately 1/10 of engine speed. Scale of the instrument is 0 tollO%

and consists of a principal nee’dle which indicat~es O to 100% and a small needle located in the

LH upper section which indicates O to 10%. This system is not connected to the airplane

electricalpower source.

6.2.1 CHECI( OUT OF SCALE ERROR AT ROOM TEMPERATURE

Scale error at room temperature determined under increased or reduced RPTUI muSt not exceed

the tolerance tabulated below. The pointer oscillation shall not exceed 0.5% from zero to 15%

RPM, and 0.3% from 15 to 110% RPM. Perform checkout under atmospheric pressure of about

29.92 in-Hg and ambient temperature of about 25"C.
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Drive shaft Indic ato r Allowable error

(r´•P´•m´•) e]o r. P. m. ejor.p. m.

0 0 =t 0. 5

210 5 f 0. 5

420 10 I f 0. 5

630 15 1 ‘=t o. 5

840 20 0. 5

1260 30 =t 0.6

16 80 1 40 f 0. 8

2100 50 1 k 0. 8

2520 60 1 f 0. 8

2940 70 1 f 0. 8

3150 75 fo. 5

3360 80 o. s

3570 85 1 ~t o. 5

3780 1 90 1 ~I o. 5

3990 95 fo. 5

4200 100 o. 5

4410 105 ~f: o. 5

4620 110 fo. 5

6.2.2 CHECKOUT OF FRICTION

When the indicator is driven in increased or reduced RPM, the tolerance

due to friction must not exceed tolerance for each RPM tabulated

below as check points. Allow the pointer to stabilize at a checking

RPMwithout tapping the indicator, and read the indication. Then tap

the indicator and record the indication. Note the difference betveen

the two readings.

Indicator Allowable Error

(X rpm) I (X rpm)

5 1.5

20 0.6

40 0.5

70 0.5

85 0.5

10-32
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Fuel Pressure Indicator Transmitter

Aircraft S/N.705SA thru 730SA

and aircraft modified by S/R 003/73-001

Fig l0-19Installation of fuel pressure indicator transmitter (2/2)

4-1- 78
10-46A



A :~ii a i a t 8 a ;d ill a a

in a ii a a I

6.8 TROUBI;E SHOOT~NG

Trouble shooting ~torquemeter, ’tachometer, oil temperature indicator,
interstage turbine temperature indicator,oil pressure indicator, fuel

flow’indicatorand fuel pressure indicator.

~rotlble I Prqbable cause I Remedy

Instrument indication a. Contact of’wiring I Perform conductivity
faulty orindperative ’I connector defective,. I test and check connector

short circuit of I and circuit breaker.

wiring
dr broken wire.

b. Instrument defectivei I. Replace instrument´•.

Indication of torque- a. Sensor defective.- I Adjust sensor or re-

meter,oil pressure ’I I place it.

indicator or fuel

pressure indicator

is faulty

meter is fa;ltyIndicatibn of tacho--- -la´• Tachometer genera- I.Check output and re-

tor’faulty. pair or replace.it.

IndiCation of oil a.’´• Temperature sensor Replace sensor.

temperature indica- faulty.
toris faulty

Indication of inter- la. Defective engine I´• Replace thermocouple.
stage turbine thermocouple.
indicator is’faulty

Indication of fuel Transmitter I Replace transmitter.
flow ind. or I defective.

totalizer is
b. Signal conditioning Replace ~sigrial con-

faulty unit-defective; ditioning unit.

c. Instrument defective. Replace instrument.

10-47
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7. OTHER INSTRUMENTS

7.1 VOLTMETER-AMMETER

There are two volmeter-armneter instrum~nts installed on the LH switch

panel for LH and RH power source. They measure voltage arid current at

the electric power sdurce bus.

Range of indication is O to 30DAand 0 to 40V.

Pointer Indicates current normally and,if the knot on the left lower

corner of the dial is pushed, indicates voltage.

7.2 CABIN ALTITUDE DIFFERENTIAL PRESSURE INDICATOR

This indicator is a 3-inch dial, flange-mount type instrum~nt installed

on the RH switch panel operated directly by cabin pressure and atmospheric

pressure. Cabin altitude is s~own in feet, and differential pressure is

shown in psi. Range of indication is O to 50,000 ft. and scale of differen-

t tial pressure is O to 10.0 psi. The maximum differential pressure for this

airplane isset at 5.25 f 0.1 psi (Aircraft S/N 652SA), 6.0f 0.1 psi
(Aircraft S/N 661SPI, 697SA and subsequent).

7.3 CABIN RATE-OF-CLIMB INDICATOR

This indicator is a 2-inch dial, flange-mount type instrument installed

on the RH switch panel and indicates cabin pressure increase rate and

decrease rate in ft/min. Range of scale is O to f 6,000 ff/min.

7.4 OUTSIDE AIR TEMPERATURE INDICATOR

This indicator is a 2-inch dial, flange-mount type Instrument installed

on the LH instrumentpanel and is powered by 28 VDC. Its sensor is a

resistance bulb installed on the lower outer skin of the´•rear fuselage.
Range of scale is -500 to +500C.

P
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7ij TROUBEE SH(IOTINC

Tro~ibi;e shob~ing tt~e altitu~e indicator,

cabii~ air indicator, voit-

Trouble Probable cau~e Remedy

Indication of cabin a. Instrument faulty. Replace instrument.

altitude and dif-
b; Satic pressure lilie Perform leak check.

ferential p-ressure
is erratic

is leaking. (See static pressure

system.)

Indication of cabin Instrument faulty. Replace instrument.

rate-of-climb indi-

catoris erratic´•

Cabin rate-of-climb Zerb adjustment Perfo~m zero adjust-
indicator does not erroneous. ment.

indicate zero in

constant cabin

altitude

Indication df out- a. Instrument faulty. Replace instrument.

side air tempara-
.b. Broken wire or Perform conductivity

ture indicator is
poor’~contact. t’est and repair

erratic
defective component.

Indication of a. Instrument faulty. Replace instrument.

voltmeter-am-
b. Broken wire or Perform conductivity

.meter is erratic
poor contact. test and repair

orit is in-
defective component.

operative

10-49(50)
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CHAPTER XI

CABIN EQUIPMENT

CONTENTS

i. GENERAL 11- 1

2. PILOT GO-PILOT SEAT 11- 1

2.1 REMOVAL AND INSTALLATION 11- 1

3. INDIVIDUAL RECLINING SEATS 11- 2

3.1 REMOVAL AND INSTALLATION 11- 2

3.2 HYDRAULIC SEAT LOCK 11-3(4)

4. REFRESHMENT CENTERS 11-3 (4)
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1. GENERAL

Cabin equipment consists of the cockpit section, passenger seat section and

baggage compartment section. Above each seat a reading light and cold air

outlet are provided.
Also provided are room lights.

2. PILOT AND GO-PILOT SEAT

The pilot and co-pilot seats are attached to tracks attached to the cockpit
floor. The pilot and co-pilot seats are adjustable fore/aft and up/down. A

handleis provided for fore/aft adjustment at the inboard side of each seat.

Tomove the seat forward or backward, pull the handle up and slide the seat

to the desired position, then release the handle and slide the seat to the

nearest locking position. To move the-seat up or down, pull the lever up and

adjust by increasing or decreasing the body weight to actuate the seat to the

desired height; release the hand’le to the nearest lock position. The inboard

arm rests are folding and are attached to the seat back. The outboard arm

rests are fixed to the side walls. See Figure 11-1.

Adjusting lever

(upward downward)

Adjusting lever

(forward backward) ,o

Fig. 11 1 Pilot seat adjusting mechanism

2.1 REMOVAL AND INSTALLATION (See Fig. 11-2)

(1) Remove stops fixed from tracks.

(2) Pulling up adjusting lever, slide pilot seat backward and engage guide
in notch for installation and removal, then remove it.

(3) Install in reverse sequence of removal.

4-1-79 11-1



m a Int a a a a a a

m anual

Track

-F~ Stop
Lever

Fig. 11 2 Installation of pilot seat

3. INDIVIDUAL RECLINING SEATS

The individual passenger seats are attached to seat tracks attached to the floor

and fuselage side wall of the passenger compartmenf. The reclining seats can

be adjusted to suit the comfort of the occupant. A button on the inboard side

of each seat adjusts the reclining position. To adjust the reclining angle,
push the button and lean forward, then release the button. The side panel of

the cabin may be used as outboard arm rests for the seats. Lift the inboard

arm rest into position. Lift arm rest and then lower for stowing.

3.1 REMOVAL AM) INSTALLATION (See Flg. 11-3)

1. Remove seat stops fromfloor track.

2’; Lift the adjusting´•lever and slide the seat in its facing direction

until the retaining guide is in the appropriate track notch and

remove. Continue to slide the seat until all retaining guides are

removed from the track. Remove the seat.

3. Install in reverse sequence of removal.

NOfE

When installing the seat stops, place
a small amount of adhesive on one side

before positioning in the seat track.

11-2 4-1-78
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´•Track

side 4

cover/ /Side cover

Adjusting
I s

Hydraulic seat lever

lock button Hydraulic seat lock

Fig 11-3 One passenger seat

3.2 HYDRAULIC SEAT LOCK

The hydraulic seat lock should be sent to the manufacturer ~(P.L. Porter

Co.) for repair, disassembly and inspection as necessary when an oil leak

is found or an abnormal load has been applied to the seat back due to

emergency landing.

3.2.1 REMOVAL AND INSTALLATION (See Fig. 11-3)

(1) Remove side cover.

(2) Turn hydraulic seat lock counterclockwise

and remove it.

(3) Install in reverse sequence of removal.

4. REFRESRMENT CENTERS

Hot and cold refreshment centers are available to be installed in the passenger

compartment. The refreshment centers contaiqspace available for liquor dis-

pgnsers and bottl~s, ice hot ii~uid container, stereo tape player and available
storage space.

4-1-78 11~?(4)
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CHAPTER XII

SAFETY EQUIPMENT

CONTENTS

1. GENERAL 12- 1

2. OXYGEN SYSTEM 12- 1

2.1 GENERAL DESCRIPTION 12- 1

2.2 REMOVAL AND INSTALLATION 12- 1

2.3 INSPECTION 12- 3

2.4 OPERATIONAL TEST 12- 4

2.5 TUBING LEAK TEST 12-4-1/12-4-2

2.6 OXYGEN CYLINDER RECHARGING PROCEDURE 12- 6

3. ~ORTABLE FIRE EXTINGUISHER 12- 7

4. FIRST AID KIT 12- 8

5. EMERGENCY LOCATOR TRANSMITTER (ELT) (If installed) 12- 9

5.1 DESCRIPTION 12- 9

5.2 REMOVAL AND INSTALLATION 12-12

5.3 CHECK 12-13

5.4 OPERATION 12-13

5.5 REPLACEMENT OF BATTERY PACK 12-15
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Standard Oxygen System
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Optional Oxygen System

1. .Oxygen filler valve

2. Oxygen cylinder/pressure gauge

´•3, High pressure tubing
4.0xygen regulator a

~5.:Low pressure tubing
6. Pilot oxygen.outlet
7.. Co-rpilQt oxyged outlet

1 8. Passenger´•oxygen ou’tlet

9. Oxygenmask under.seat oOu:rcOeQr)l~10. Pasaen~er’ oxygen outlet
axvcaan 3

(located as :res’d max 7)´•. cvrinPei

11. Oxygen regulator pressure-gauge
12, Oxygen regulator shutoff valve REQUCA’POR

Pig. 12-1 Oxygen gystem

12-IESd
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2.2.2 OXYGEN REGULATOR

(I) Close cylinder shutoff valve.

(2) Remove co-pilot side panel.

(3) Disconnect high and low pressure tubing from the regulator.

(4) Remove screws attaching regulator valve assembly and remove

regulator valve assembly.

(5) Install in reverse sequence of removal. Apply alignment mark

after tightening tubing connections to proper torque value.

NOTE

Installation torque for oxygen tubing
should be applied the following values.

In case of taper fittings, use Permacel

Tape 1~412 (Permacel Tape Corp.) for

sealing before installation.

120 to 140 in-lbs. (138 to 161 kg/cm)
.stainless steel or copper tube.

90 to 110 in-lbs. (104 to 127 kg/cm)
.aluminum tube.

2.3 INSPECTION

dr) Check oxygen cylinder for security of attachment, deformation,

damage and oiliness.

(2) Check oxygen cylinder for pressure of 1500 to 1800 psi (105.5 to

126.6 kg/cm2).

(3) Check pressure gauge for "0" (zero) indication with shutoff valve

of oxygen regulator mounted on side panel in OFF position.

(4) Check oxygen outlets for cleanliness, rust and damage.

(5) Check oxygen mask for cleanliness and damage. Check mask bag for

proper position.

CAUTION

High pressure oxygen is liable

to cause an explosion upon con-

tact with oil, grease, or sol-

vent. The handling should be

done with extreme care.

12-3
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2.4 OPERATIONAL TEST

(1) Open cylinder shutoff valve gradually to supply oxygen in the high
pressure line.

(2) Make sure indication of regulator pressure gauge is equal to that of

the cylinder gauge.

IWARNING)
If oxygen cyl inder valve is not open, the oxygen

pressure gage will indicate the lower pressure in the

system. If the indicated values for the oxygen cylinder
and the regulator pressure gage are equal, the cylinder
valve is open.

(3) Open regulator shutoff valve.

(4) Plug mask assembly into outlet; put maskon, and breathe normally.
Make sure the red mark is not visible in the flow indicator attached

to the mask assembly.

(5) Close regulator shutoff valve.

(6) Close cylinder shutoff valve.

IC*UTION]CAUTION

High pressure oxygen is liable to cause an explosion
upon contact with oil, grease, or solvent. Handling
should be made with extreme care.

NOTE

When bleeding oxygen from the system after operation,
close the shutoff valve of the cylinder, check the

pressure gage of the regulator for 3 reading which

indicates system pressure being equal to atomospheric
pressure, and close valve of the regulator.

12-4 3-31-90
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2´•5 TUBING LB~K IEST

2.5.1 HIGH PRESSURE TUBING

(1) Close shutoff valves of regulator and cylinder.

(2) Remove filler port cap.

(3) Connect oxygen (Spec. BB-0-925, Grade A, Type 1) or nitrogei~
charger (N2: MIL-N-6011, Grade A, Type 1) to filler port.

(4)’ Pressurize system gradually to 1800 f- 50 psi (126.6 f 3.5 kg/cm2).
Maintain the pressure 5 to 10 minutes, to allow the tubing and

gas to adjust to room temperature, then close the valve.

(5) Record the regulator pressure gauge indication and the room

temperature.

(6) After 5 minutes perform step (5).

(7) Compensate the pressure for the room temperature in accordance

with Figure 12-2.

(8) Ensure the pressure drop is below’50 psi (3.5 kg/cm2). To cal-

culate the pressure drop, use the following example.

3-31-90 12-4-1/12-4-2



X it~ a i nt a a a ii C Qb

m a a ii a)

Examp~e:-

(a) initial gau~e ptBss;te 1800 psi (126.6 kg/cm2)

(b) InitiaZ ’75PF (240C)

(C) Final gauge preSSure 1780 psi (125 kg/cm2~)
(d) Final temperature tdOF (210C)
(e) Temperature change (b);(d) i 5bF (3"0)

(f) Pressure change correspoilding to

temperature change(Fig. 12-2) 17 psi (1.2 kg/cm2)
(g) Initial gressure compensated for

7joF i~4 C)I 1817 ´•psi (127.8 kg/cm2)

Temperature:rise (8) ’.(a)+(E)
Temperaturefall (g) (h)-(f):

(h) Pressure drop (g)-(c)~ j 37 psi (2.6 kg/cm2)

1~0

10U

Pig. ~L2-2 ´•:Initial pressure o

comp.enSation for

tefflpefatltre chan&f?.;

Pc 5()

tps i)

0
´•io ’zo´•.so. 40 --60

Temperaturk(P)
Change

(9) Should the pressure. drop:exceed: 50 psi. !.5 kg!cm2), proceed as

´•follows~

Remove ~inferior as necessary;

.(b) ´•:With the -system pressurized, apply soap water (MIL-S-4282 or

equivalent):’:to’ all fit~tings and connections of.the high

pressure section from the fillerlport,- including cylinder and

reguiator,.to detect leaksi Repair the leak(s) and recheck

the system.

(10) Restore:´•´• the: aircraft to its~oyiginal’ con’figuration.

12-5
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PRESSUilE ’rijBINd

Gi-adually cylinde~ valve uintil th~ sjrstem is pregsuriied to

1800 f 50 psi (li6.6 f j.5 kg/cm2

Open the reguiatoi: shutoff TI´•alVe anci pre~surize the low p~essure
tubing ii~es;

Apply soap sudS (MIL-S-4282 or equivaient~ to all fittings and

joints. Leakage causing a bubble of 0.24 in. (6.1 mm) in diameter

to be formed 10 secon~s or longer, or a bubble df 0.47 (12 r~m) in

diameter 60 seconds or longer may be permissible. Leakage must be

repaired if found excessive.

Close regulator and shutoff valve.

2.5.3 CHECK AFTER LEAK TEST

~I) Wash the system with clean water and wipe with a dry cloth after

leak test is performed.

(2) If nitrogen is used ~or testing; bleed ‘from.the system and

reduce the system pressure to~that equal to atmospheric.
Blow oxygen into the system for cleaning for at least 2 minutes

prior-to recharging.

r.6´• OXYGENCYLINDER RECHARGING PROCEDURE

(1) Connect oxygen supply source to filler port’.

(2) Open cylinder shutoff valve and recharge the cylinder at a charging
rate not to exceed 500 psi/min. (35.2 kg/cm2) until cylinder pressure

gauge indicates 1800 +50. psi (126.6 i 3.5 kg/cm2).

(3) Allow time for the cylinder and oxygen to equalize that of room

temperature, then recheck the ´•cylinder gauge for 1800 f 50 psi

(126.6 3.5 kg/cm2). Recharge if necessary.

(4) Close the cylinder valveand detach supply source from the filler

port and install port cap.

(5) Watch gauge ind~cation for a while to ensu~e no leakage occurs.

12-6
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3. PORTABLE FIRE (See Fig. le;~)

A portable fire extinguisher ds :installed i~n the right hand rmrest by
Co-pilot~s seat; The extinguisher is for Glass A, B and C fires. To

operate, remb~e it ~rom the mounting bracket and break the seal. kim
the nozzle at the bas~ of the fire and depres~ tB´•e handle’(or trigger)
to fire.

26 001

Pig. 12-3´•´• Portable fire extinguisher

´•12-7’
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4. P~kST AIjJ Kfli~ isee F~s. ii-4)

The fir~f aid irit i$ iinstaiiei ~n the side of fhe peirsohal convenience

center. To remove, pull the bottom up slightly and lift from the two

screw heads.

The first´•aid kit and suppliesare from Scott Aviation, Lancaster, New

York, 14086. The kit contains sterile adhesive bandages; triangle
bandages and bandage compresses; iodine swabs; carbolated petrolatumi and

ammonia inhalant. ~he kit lid may contain general instructionS for ddminis-

tering inrmediate first aid for common injuries.

The equipment and supplies in the kit should be checked periodically and

items replenished as required after each usage.

a i

First aid kit

Fig. 1274 First aid kit

12-8
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5. EMERGENCI LOCATOR TRANSMITTER (ELT) (If installed)

5.1 DESCRIPTION

Emergency locator transmitter (ELT, DORNE and MARGOLIN Inc.) is a

transmitter to assist in locating downed aircraft and is operable
under a wide range of environmental conditions.

ELT consists of transmitter (including battery pack), antenna and

control switch. (See Figure 12-5)

(1) Transmitter and battery

(a) Transmitter is equipped with internal battery pack, composed of 6

long life alkaline D type cells operable at low temperatures.
Battery pack is installed in transmitter properly separated from

transmitter electronic circuit.

(b) G switch incorporated in transmitter detects abnormal shocks in

airplane, and automatically turns on transmitter.

(2) Antenna

(a) DM ELT 6 unit utilizes flexible antenna installed inside dorsal fin.

(3) Control switch

(a) Control switch is installed on switch panel to allow remote control

from cockpit.

Transmitter is installed at upper part of aft fuselage. (See Fig 12-6

(1/3))

Flexible antenna is installed protruding into interior of dorsal fin.

(See Fig 12-6 (2/3))

Toggle type remote control switch is installed on auxiliary switch panel
in left switch panel. (See Fig 12-6 (3/3))

Transmitter

ANTENNA

Antenna

R~IIOTF I
ION/TESTI

N.O.

Control Switch

Fig.12-5 ELT schematic diagram

3-31-90 12-9
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_._*~-1

´•::J~ j G- A

C Base

iY
0~3:

Washer

Screw

DM ELT 6.1 Transmitter

DM ELT 6.3 RF Cable

Detail A

Figure 12-6 Location of DM ELT 6 Components (1/3)
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Strain Relief Boot

Nut

Skin

DM ELT 6.2 Flexible Antenna

DM ELT 6.3 RF Cable

Detail a

Figure 12-6 Location of DM ELT 6 Components (2/3)
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Detail C

Fig. 12-6 Control switch Installation (3/3)

5.2 REMOVAL AM) INSTALLATION

5.2.1 REMOVAL OF ELT 6.1 TRANSMITTER

(1) Open aft fuselage door, and make access to transmitter.

(2) Disconnect DM ELT 6.3 RF matching cable assembly from transmitter.

(3) Remove screws and washers securing transmitter to base.

(4) Remove transmitter from airplane.

5.2.2 INSTALLATION OF DM ELT 6.1 TRANSMITTER

(1) Position transmitter on base, and secure with screws and washers.

(2) Connect RF cable assembly to transmitter.

(3) Do operation test.

5.2.3 REMOVAL OF DM ELT 6.2 FLEXIBLE ANIENNA.

(1) Remove dorsal fin.

(2) Open aft fuselage door.

(3) Disconnect DM ELT 6.3 RF matching cable assembly from antenna.

(4) Remove nuts, and then remove antenna.

12-12 3-31-90
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5.2.4 INSTALLATION OF DM ELT FLEXIBLE ANTENNA

(1) Position antenna in the interior of dorsal fin.

(2) Secure antenna with nuts.

(3) Connect RF cable to antenna.

(4) Do operation test.

(5) Install dorsal fin.

5.3 CHECK

5.3.1 VISUALLY CHECK TRANSMITTER COMPONENTS

(1) Check for evidence of damage in antenna assembly, and ensure it is

correctly installed.

(2) Check for evidence of corrosion in transmitter, battery pack
assembly and surrounding structures. Check condition of
installation and base for evidence of damage and function switch.

(3) To check transmitter, remove antenna of unit.

5.3.2 BATTERY PACK

(1) Replace battery pack when emergency locator transmitter (ELT) was

used one hour or over in total, and/or the battery reached its

usable period.

(a) Date showing usable period is marked on battery by maker.

(b) Whenever battery is installed in ELT, note the battery usable

period on the space provided on Name and Data Plate of ELT unit.

(2) Operation time of battery pack should be recorded when doing
operation test on ELT unit with battery pack power. Replace
battery when battery pack has been operated one hour in total.

5.4 OPERATION

5.4.1 OPERATION OF SWITCHES

ELT unit is automatically turned on by a shock given to impulse ("G")
switch, or manually turned on with remote control switch.

(1) Impulse switch functions and turns on transmitter when it is given
a force of 5+2/-0 g for 11+5/-0 milliseconds to the direction of

longitudinal axis of airplane.

3-31-90 12-13
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(2) If ELT does not operate at crashed landing, it can be manually
operated with remote control switch. Impulse ("G") switch

functions only when ELT is set to automatic mode.

That is, it functions only when "ON/OFF/AUTO" switch on transmitter

front panel is set to "AUTO". When resetting transmitter to

automatic mode after it was turned off, set remote control´• switch

to "ON/TEST" and then reset to "AUTO". When transmitter functions,
modulating signals are transmitted with emergency frequencies of

121.50 and 243.00 Hz simultaneously. Modulating signal is a 700 Hz

sweep signal. (Max. 1600 Hz, Min. 300 Hz)
In normal operations, remote control switch is set to "AUTO"

position. Transmitter automatically operatesby shock and sends

emergency distress signal. Impulse switch can be reset as follows

when transmitter is accidentally turned on by impulse switch for

some reason.

(3) Set remote control switch to "ON/TEST" position, and then reset to

"AUTO"

5.4.2 OPERATION TEST

(1) Obtain authorization from control tower and flight service station

for monitoring of ELT.

(2) Operate ELT unit.

(a) Ensure transmitter "ON/OFF/AUTO" switch is at "AUTO"

(b) Communicate with control tower, and set remote control switch to

"ON/TEST" to test ELT unit. After testing, reset remote control

switch to "AUTO", or communicate with control tower, and set

transmitter "ON/OFF/AUTO" switch to "ON" to test ELT unit.

After testing, reset "ON/OFF/AUTO" switch to "AUTO"

CAUTION

Authorization by control tower and flight service

station should always be obtained before checking
operation of ELT.

(C) Record the length of time powered transmitter with battery pack.
Total time should conform to replacement and inspection schedules.
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5.5 REPLACEMENT OF BATTERY PACK

NOTE

Replace battery pack when total operation time

exceeds one hour, or usable period of battery is

exceeded

(1) Set transmitter "ON/OFF/AUTO". switch to "OFF".

(2) Disconnect transmitter RF cable.

(3) Remove transmitter from airplane.

(4) Loosen screw securing base to bottom of transmitter, and remove base.

(5) Disconnect and remove battery pack from unit.

(6) Replace with new battery pack, DM ELT 6.13 or DM ELT 8.B.

(7) Reassemble and reinstall transmitter.

(8) Connect transmitter to antenna.

(9) Do operation test.

(10) Stamp on transmitter the date replaced with new battery. Date on

battery pack and transmitter should be the same.
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i. GENERAL

1;1 GENERAL DESCRIPTION

The electrical system consists df a negative grounded 28 VDC power

supply, and one liile grounded, single phase, 400 Hz; constant frequency,
AC power supply with associated wiring and protective deviCes. The DC

electric power supplyis the primary electrical power source for the

airplane and is supplied_by two-generators; two batteries; or by ´•an

external power supply through an external power receptacle. The batteries

are used forenginestarting and as electrical power in case of no

power being supplied´• from the generator. Two nickel cadmium type
batteries are installed in order to facilitate engine Startingdur-
ing cold weather. When the battery switch.is turned to ON, the two

batteries are connected to the main bus, in parallel. While starting
an engine, the batteries can be connected .automatically, in parallel or

series, to thestarter bya battery selector switch. A DC generator,
with a nominal output of 30V, 200A, is installed on each engine,.supply-
ing power to the airplane electrical systems for operation and battery
charging. Eachgenerator circuit: is provided wi´•th a reverse current

relay which prevents current from the battery flowing back to the

generator, and a shunt for the ammeter. The output voltage~of each

External power can be connected directly to the airplane by connection

generator is kept constant by ~a rransistorized voltage regulator.

of an external power. source to the receptacl~-located forward of’the LH

electrical compartment door. When the MASTER switch, located on the LH

switch panel, is placed in EMER positioni all elecfric power sources in

the airplane are cutoff; The left and.right engin’e fire detecting
circuits remain operative, even when the master switch is placed in EMER

position,´•because the circuits are directly operated by battery. The

MASTER switch is used only in case of emergencies such as.an.electrical

fire, forced landing,.etc’., and is normally protected by a switch guard
in~the NORMALposition.´• The amperage output of each generator and

voltage of the monitored bus is indicated by a volt-armneter on the LH

switch panel. Unusually high voltagefrom the: generators is detected

by an overvolt~ge protecting relay;lfa generator fails, it is auto-

matically disconnected:by reverse. current cut~ut relay from the.aircraft

electrical bus. When the generatoris cut off from the-bus, the L(R) DC

GEN OUT warning"li~ht´• on the annunciator p.anel illuminates,’ Alternating
current is providea by means of a static.inverter that is installed in

the LH side of the’electrical compartment.
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FJ~ile starti’ng an engine, the AC’irolt~age ~oittput drops, foliowing
any DC power drops. In order to prev~nt this d~op, a DC-DC converter,
operated only during engine start, is installed and normal AC power is

generated and supplied to the interstage turbinetemperature indicator

(ITT) (Aircraft S/N 652SA only). After an engine start,´• the DC-DC

converter is automatically cut off. A single phase, 250V, 400 Hz

inverter supplies the air conditioning system, fuel quantity indicating
system and engine instrument system with the required AC power. Inverter

failure is detected by an inverter fail relay and indicated by an INVERTER

FAIL warning light on the annunciator panel. The electrical circuit of

each system is protected by trip-free circuit breakers or fuses. The

majority of circuit breakers are installed- on the circuit breaker panel
to the left side of the pilot seat. Some circuit breakers foranti-

icing are in the overheadswitch console.

The circuit breakers for the cabin lighting engine start circuits,
utility and fuses for the DC power source (ammeters, generator voltage,
etc,) are installed in the upper LH side of the main junction box.

CAUTION

Circuit breakers once tripped due to excessive

current cannot be reset as long as an overload’

current exists. Circuit breakers which trip twice

should not be reset except in an emergency.

When necessary, extreme care should be exercised

to prevent electrical fire when resetting the

circuit breaker. The number of manual circuit

breaker operations on the ground should be kept
to a minimum.

Warning lights which are important to flight safety are grouped on the

annunciator panel and a master caution light is used for general caution.

Two landing lights are installed on each side of the lower´•surface of

the forward fuselage and one in each tip tank. Anti-collision lights
are installed on the lower surface of the fuselage and on top the vertical

stabilizer. ,Navigation lights and strobe lights are installed~on LH and

RH wing tips and ~aft fuselage and also an ice inspection light on LH center

wing leading edge fillet. Cabin room lights and reading lighrsare
installed in the cabin. Room lights and map reading lights areinstalled

in-the cabin. Room lights and map reading lights are provided in the cock-

pit. Illumination of flight instruments, engine in~struments, and switch

panels ca;z be adjusted independently b’y the rheostats located in the over-

head switch console. Location of the:electrical equipment is shown in

Figs. 13-1 through 13-12.
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1.2 POWER DISTRIBUTION SYSTEM

In the DC power system, LH and RH generators are connected to the LH and
RH main bus through individual reverse current cutout relays installed

on the main junctidn box. The No. 1 battery is connected to the main

bus and the No. 2 battery and the external power source are connected

to the mainbus´•th~ough the starter bus and the series parallel relay.

The LH and RH main buses are connected with power circuit breaker.. In

the cockpit circuit breaker Ijanel, there are the LH and RH buses which

are supplied power fro~ the LH and RH main buses through feeder-protected
circuit breaker, feeder and reverse current cutout diode. !When the

feeder-protected breaker is~.tripped due to failure, etc., the L(R) FEEDER

OUT warning in the annunciator panel illuminates’ for warning.

The bus in the overheadswitch console is supplied by power through the

circuit breaker OVERHEAD PANELlocated on the circuit breaker panel,
left side of, pilot seat´•, LH and RH power for radio equipment is supplied
from the load bus through a toggle type circuit breaker. The AC power

distribution system from the inverter supplies power from the electrical

comp’artment, LH to the circuit breaker panel, left of the pilot seat.

AC power is, supplied to the fuel quantity indicator system and engine
instrument system through circuit breaker. The AC power 26V, 400 Hz

necessary for the engine instrumentation system is provided by the

main or standby inverter in the and is supplied to

the circuit breaker.

"´•i: "j ir tsM
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4’ 6, 7
8~ 33
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17 --~Y U~J7 /15
11

13 16 X f´•4
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2421- 18 20\
19

23’
’22
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27

31

28 29

i. Landing and taxi light 17. Flap motor (Center wing

2. Connection box trailing edge)
3. LH instrument panel 18. Propeller de-icer timer

4. -RH instrument panel 19. Landing gear motor

5. LH switch panel 20. Landing gear control relay

6. ph switch panel tin bulge)
7. Center pedestal switch panel 21. Main junction box

8. Overhead switch console 22. Inverter

9. Anticollision light 23´• External power receptacle

(Fuselage lower surface) 24. Wing de-icer timer

10. Circuit breaker panel 25. Air conditioning controller

11. Start~r generator 26. No. 1 battery

12. Trim aileron actuator 27. No. 2 battery

13. LH wing tip light 28. Anti-collision light

.14. RH wing tip light (Vertical stabilizer)

15. Relay- panel (Center wlng´•..:
_

29. Tail light
leading edge) 30. Ice inspection light

16. Landing gear~´•ddor´• actuator 31.´•´• strobe li~ght
tin bulge) iftl) 32. Heated windshield anti-ice

controller sr relay
33. Tip ~8nk taxi light

*1 Aircrafts;/N 661SA, 697SA and subsequent

Fig. Main electrical equipments
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i
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7 .8

1. LH instrument panel. 8. Radio panel

2. RH instrument panel 9.. I;H upperswitch panel (kl)

3. Shroud switch panel ’10. RH upper switch panel (kl)

4. LH switch panel ii.- Annunciator panel

5. Engine &’instr. panel 12. Circuit breaker. panel
6. RH switch panel (See 13. Circuit breaker panel light

Fig. 13-’4)
14. ´•Center pedestal lighting panel (nl)

7. Center pedestal switch

panel’j’(See Fig. 13-3)
15. Ovel-head switch console (jt2)

16. Loadmeter &selector switch (j(2)

kl aircyaftS/N 652SA

´•k2 ~Airciaft SIN661SA,’697SA and:s~ubsequent

Fig.’l3-2 rCd’ckpit~ electr´•ical install’ation’
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2 3
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5 10 (~kl)
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i. Beta range light. 7. Aiieron trim indicator

2. Engine start switch 8; Aileron trim control switch

3. Engine crank run stop switch 9i Flap controller

4. Unfeathering switch 10. Manual propeller de-ice

switch (´•kl)
5. Start fuel enrich switch

11. Manual propeller de-ice
6. Engine start select´•switch

indicator light (*1)

Fig.’ 1’3-3-:Center pedestal Switch panel

~1 Aircraft S/N 652SA only
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On ?O 21 22 23 2p

O
52 04

O 42 .43 Y ,’57

a1 ao ooo

8BB I )\I I //Y;- luL rt;hh\~\\l I I un 16

)231\’" j5

34 ii
53 ~3 14 16

56 Is
25 12 ISIn 19

1. MASTER SWITCH 31. OIL PRESSURE INDICATOR
2. BATTERY SWITCH 32. FUEL PRESSURE INDICATOR
3. DC GENERATOR CONTROL SWITCHES 33. OIL TEMPERATURE INDICATOR
4. INVERTER SWITCH 34. MAIN TANK FUEL QUANTITY INDICATOR
5. MICROPHONE JACK 35. TIP TANK FUEL QUANTITY INDICATOR
6. VOLTAMMETERS 36. FUEL CONSUMPTION TOTALIZER
7. MAIN FUEL VALVE SWITCHES’ 37. BETA RANGE INDICATOR LIGHTS
8. TRANSFER SWITCHES 38. OUTER WING TANK FUEL EMPTY
9. POWER AUTO LIMIT SWITCHES WARNING LIGHTS

1O. TRIM AILERON SELECT SWITCH 39. POWER AUTO LIMIT TEST SWITCHES
11. LANDING GEAR CONTROL SWITCH 40. PANEL INDICATOR LIGHT TEST SWITCH
12. LANDING GEAR POSITION INDICATING LIGHTS 41. FUEL QUANTITY INDICATOR TEST SWITCH

13. LANDING GEAR UNSAFE LIGHT 42. STALL WARNING TEST SWITCH
14. LANDING GEAR´•HORN CUTOUT SWITCH 43. FUEL LOW LEVEL TEST SWITCH
15. FLAP SWITCH 44. PROPELLER SYNCHROPHASER SWITCH
16. AIR CONDITIONING CONTROL PANEL 45. VACUUM GUAGE
17. CABIN CONTROLLER 46. AIRSPEED INDICATOR
18. CABIN ALTITUDE DIFFERENTIAL 47. ATTITUDE GYRO

PRESSURE INDICATOR 48. ALTIMETER
19. CABIN RATE OF CLIMB INDICATOR 49. RATE OF CLIMB INDICATOR
20. LH ENGINE FIRE WARNING LIGHT AND 50. TURN AND BANK INDICATOR

FIRE EXTINGUISHER HANDLE 51. TURN AND BANK INDICATOR POWER
21. ENGINE FIRE DETECTOR TEST BUTTON FAIL LIGHT
22. MASTER CAUTION LIGHT 52. DEFOG AIR OVER TEMPERATURE
23. MASTER CAUTION SYSTEM TEST SWITCH WARNING LIGHT
24. RH ENGINE FIRE WARNING LIGHT AND 53. BATTERY TEMPERATURE INDICATOR

FIRE EXTINGUISHER HANDLE AND ISOLATE SWITCHES
25. OUTSIDE AIR TEMPERATURE INDICATOR 54. HOUR METER
26. CLOCK 55. CABIN SIGN LIGHT SWITCH (S/N 652 only)
27. TORQUE METERS 56. ALTERNATE STATIC SELECT VALVE
28. ITT INDICATORS 57. CONTINUOUS IGNITION INDICATOR LIGHT
29. FUEL FLOW INDICATORS ii installed)
30. TACHOMETERS 58. CONTINUOUS IGNITION SWITCH (If installed)

59. ELT CONTROL SWITCH (If installed)

Fig.13-4 Instrument and Switch Panel (?lypical)
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FUEL LOW

L BOOST PUMP FAIL

F.BOOST PT_rlMP FAIL

L FUEL FII, BYPASS

R I;’UEL FIL BYPASS

L FEEDER OUT

R FEEDER OUT

INST VAC FAIL

ENT DOOR OPEN

L DC GEN OUT

R DC GEN OUT

INVERTER FAIL

CABIN PRESS LOW

Aircraft S/N 652SA and 661SA

Fig.13-7 Annunciator panel (1/2)
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FUEL iOW DOOR
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LH/W R H/W
OVER TEMP OVER TEMP

LBOOST RBOOST

PUMP FAIL PUMP FAIL

LFUEL RFUEL

FTL BYPASS FIL BYPASS

C~BIN AIR COND

PRESS LOW SYS FAIL

LDC. RDC

GEN OUT GEN OUT

LFEEDER RFEEDER

OUT OCTT

BAT

?’EMP. 1200 SPARE

RATTERY DEFOG

OVER TEMP OVER TEMP

INVERTER
SPARE

FAIL

PT/B CP B

PWR FAIL PWR FAIL

INST
SPARE

VAC .FAIL

´•O O

Aircraf’tS/N 697SA and subsequent

Fig 13-7 Annuncidtor panel (2/2)
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i, LH trim aileron emergency relay. 16, ’RHouter tank fuel transfer relay

2, RH trim aileron emergency relay 17, Rectifier for aux, tank fuel

transfer control
3, LH rectifier for NTS check

4. RH rectifier for NST check 18. Terminal board

19, LH wing-fuselage joint wire connector
5, LH engine fire detecting control

unit 20, RH wing-fuselage joint wire connector

.6. RH engine fire. detecting control 21, LH chromel-alumel wire connector

unit
22, RH chromel-alumel wire connector

7. LH engine speed switch 2j~ LH tip tank fuel qty. indicator

8, RH ´•engine speed switch coaxial wire connector

9, LH tip tank fueltransfer 24, RH tip tank fuel qty, indicator

’control’ relay coaxial wire connector

10, RH tip tank fuel transfer 25. W~rig tank fuel qty, indicator

control relay coaxial wire connector

11, LH tip tank fuel level relay 26, Signal‘condition uni.t

12, RH tip tank fuel level relay 37 Fuel shutoff valveLI.

13, LH tip tankfuel transfer relay 28, Boost pump fuel pressure warning
switch

14, RH´•tip tank fuel transfer’relay
29, Tip tank pressure air shutoff valve

15, LH outer tank fuel transPer.relay

Key to Flg, 13-8
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Fig. 13-9 Electrical. system in center wing trailing edge
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i. Flap motor 7. RH oil cooler air intake

2; Flap up relay
heater indication light fuse

8. Flap pulse drive delay relay3. Flap down relay
9. Flap pulse drive control relay4. LH oil cooler air intake

heater contrdl- relay .10.~ Flap 200 control relay

RH oil coblerair intake 11. Stall warning system flap
hii~ter control relay position transmitter

6. LH oil cooler air intake 12. Terminal-starter generator wiring,
heater indication light Fjing-fuselage joint
fuse

13. Starter generator wiring

Key to Fig. 13-9
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Fig. 13-10 Main junction box
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i. LH starter auxiliary relay 27. LH starter relay

2. RN starter auxiliary relay 28. RH feeder relay

3. LH ignition relay 29. LH feeder relay

4. IU´•I Ignitrlon relay 30. ItM I:cctlcr c,vt~rload ~:ciisor

5. LH start select relay 31. LH feeder overload sensor

6. RH start select relay 32. L R main bus tie circuit

breaker
7. External power control relay

33. Series paralleling relay8. Engine start control relay
34. Series parallel control relay9. Landing gear safety relay
35. Monitored bus control relay10. Air conditioning room temp.

auto-control relay 36. RH voltage regulator

11. ’Air conditioning room temp. 37. LH voltage regulator
manual-control relay

38. RH overvoltage relay
12. Flap delay relay

39. LH overvoltage relay
13. Flap takeoff position

40. RH voltage regulator control
control relay

relay
14. Flap pulse drive control

41. LH voltage regulator control
relay

relayi 15. Fuel low level relay
42. Voltage detector adjusting

16. Main inverter relay resistor

17. Converter relay 43. Voltage detectdr adjusting
test terminal

18. Inverter failure detecting
relay 44. RH generator voltage adjusting

test terminal
19. Instrument power exchange

relay 45. LH generator voltage adjusting
test terminal

20. Circuit breaker panel
46. Voltage detector

21. Signal summing unit

47. Voltage detector condenser
22. RH reverse current cutout

relay 48. Inverters

23. LH reverse current cutout 49. Strobe light power supply
relay

50. Main inverter diodes
24. RH shunt

51. Standby inverter relay
25. LH shunt

52. Standby inverter diodes
26. RH starter relay

53. Inverter select relay

54. Cabin lighting relay

Key to Fig. 13-10
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1.3 UIXING a
1.3.1 GENERAL DESCRIPTION

Wire bundles in the airplane are routed as follows: Wiring from each

system in the forward fuselage passes through the forward pressure

bulkhead, and is connected to the connection box on the lower front

of the instrument panel. Wire bundles from the instrument panels
and switch panels and wiring around the cockpit are concentrated and

connected together in the connection box. Wiring between the connec-

tion box, annunciator panel, circuit breaker panel, bulge, left

upper switch panel and LH wing leading edge disconnect plug is made

through LH side panel. Wiring between the connection box, right

upper switch panel, RH wing leading edge, main junction box and aft

fuselage is made through RH side panel. Wiring for engine and

propeller control, wing tip light and fuel control is connected to

LH and RH disconnect plug in front of the center wing through wing
leading edge. Wiring between the starter generator and main junction
box passes through the wing trailing edge, center wing rear section and

aft passenger compartment ceiling. Feeder is distributed from the

main junction box to the circuit breaker panel through the aft

passenger compartment ceiling and LH side panel.

1.3.2 WIRING IDENTIFICATION

MARKING

(IWire identification markings are

stamped on all wires throughout
the airplane. These identification

markings consist of a circuit

function letter which shows

system to which it belongs, a r-´•´•--- ~j\.lllbol for CirCUit functions
wire number, a segment letter I-´• Wi z´•e nurrtb er

provided for each wiring block r- Segment letter

and a wire size number. Wire size

Grounding symbol

6~0 O<T ct lfj‘~ E3 20 N

4-1-78
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CIRCUIT FUNCTION CODES

CIRCUIT CIRCUIT FUNCTION/SYSTEM CIRCUIT CIRCUIT FUNCTION/SYSTEM
FUNCTION FUNCTION
CODE CODE

C flight Controls M Miscellaneous Electric

Ct Flap Control M1 Windshield Wiper Control

62 Trim Aileron Control M2 Toi let
M3 Cigar Lighter

CW Control Wheel
P DC Power

D Instruments (Except Flight and Engine) P1 DC Power

Dt O.A.T., Outside Air Temperature P2 DC Power

03 Trim Alleron Position Indication P5 DC Power

E Engine Instruments Q Fuel and Oil

Et Engine Instruments Q1 Main Tank Fuel Control

52 Fuel quantity 42 Fuel Transfer Control

43 Fuel Transfer Control

F- Flight Instruments
Ft Turn and Bank Indication Y DC Power and DC Control for AC

F3 Pitot and Static Port Anti-Ice V1 AC Power Source
V2 AC Power Source

G Landing Gear

61 Landing Gear Control X AC Power

61 Landing Gear Position Indication X1 AC Power Source

X2 AC Power Source

H Heating, Cooling and Anti-Ice

Ht Engine Anti-Ice, Propeller De-Ice Warning and Emergency (Master Caution)
H2 Wing De-Ice W1 Vacuum Pressure Warn

H3 Air Conditioning W2 Door Lock Warn, Master Caution

H4 Door Seal W3 Fuel Pressure Indication/Warn
H5 Heated Windshield Anti-Ice \54 Stall.Warn

H6 Oil Cooler Inlet Anti-Ice W5 Engine -Fire Detect

H6 Engine Fire Detect

K Engine and Propeller Control W8 Fuel Filter Bypass/Boost Pump Failure

11 Engine and Propeller Control W9 Cabin Pressure Warn

#2 Engine and Propeller Control W20 Battery Overtemp
K7 Propeller Synchrophaser W21 Defog Overtemp
K9 Propeller~Synchrophaser

BT Battery Overtemp
L Lighting FPM Fuel Pressure Meter

Lt Navigation Lights OC Oil Cooler

L2 Fuselage’Landing Lights HHS Heated Windshield
L3 Room Lights TTL Tip Tank Light (Taxi)
L4 Instrument and Switch Panel Lights P Power
L5 Trim Indication Lights
L6 Instrument Lights
L7 Strobe Lights
L8 Tip Tank Taxi Lights

4-1-78
13-21
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1. 3. 3 VrlRE SPECIFICATIONS

Wires in the airplane have been selected according to the current and nature of the

circuit and installation in the airplane. When the wire is replaced, wire of the

same type and size should be used. General policies covering the wire selection

are as follows.

Specification Use

MIL-W-5086 Type II General airplane wiring

’MIL-Mr-8777 (MS27110) Wiring within engine nacelle

MIL-W-5846 Type II Wiring for engine exhaust gas temperature

thermocouple

ML-~-7078 Type n Wiring required for static shielding

M3L-C-17/78 Type Fuel quantity indicating circuits

RG-187/U

Mitsubishi Specification Wiring in flap sliding section of aileron

M9013 trim system and cockpit connection box

QMitsubishi Specification Wiring required for static shielding in

M9007 M9014 engine nacelie

13-22
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Inspection and preventive maintenance of the electricalsystem should be

accomplished, thereby minimizing probability of failure.

(1) Cheakthe wiring for fuel or oil contamination.

(2) Check all terminal blocks for loose connections. Check adjacent terminals for

contact and for short circuits due tB foreign matei´•ial.

(3) Check all units for security of installation.

Check wiring for security and fo~r evidence of overheating or damage.

(4) Check all bonding for positive installation electrically and freedom from

corrosion.

(5) dheck´•operation of each system.

NOTE

Electrical bondingis required for safe and steady flow

of load current,~preventing radio noise frbm occuring,

and for protectingthe airplane from lightning.

i. 5 TROUBLE SHOOTING FOR ELECTRICAL SYSTEM

1. 5. 1 PROCEDURES FOR TROUBLE SHOOTING

Trouble shooting the electrical system can be accomplished in many ways.

The following is an example of a practical an~ rapid trouble shooting method.

Trouble after 50 hours of service is mostly due to defects of individual parts or

units rather than defective wiring. Therefore such items should be checked

before checking wiring.

(1) Referring to wiring~diagram, defermine that there is specifiedvoltage
between terminals.

(2) If a unit involved does not operate~though there is voltage between terminals,

check grounding and bonding. If normal, replace the unit.

(3) If there is´•no voltage between teimin~ls: check circuit breaker, fusegand
switches

(4) If voltage is’ still absent between terminals, finally check the wiring.
For continuity checki: disconnect all power sources ak;d disconr-´•:ct plug for~

system which is´•being

airfranie structure and for leakage ~through insulation.

Check continuity between plugs, ´•wiring for contai~t with other wiring or

13-23(24)
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Dd POWER S~PPLfi SPST$~

2.1 GENERAL i)ESCRIPTiON (See Fig. 13-11)

In the DC p~r supply system, two batteries ate provided in order to

~acilitate englrie;st8rtiig. ~hiB systein 16 op6i~at;ed as follows. When

the batt’ery Itefi bt7itc3h and battery switch d´•n the LH subipaiiei are turned

to ON and the series patallel switch is in pararlelj the two batteries

are in paraliel-tothe DC power. Syst~em. If the engine statt

switch on the center pedestal siSitch panel is pushed ´•down ~ith the

battery selectdr switch inparallel position, thebatteries are connected

in parallel to the stak´•ter and engine start.

If the engine start switch is pushed down with the battery selector

switch the batt’p~ies are automaticai~f connected

in series arid~engine start´•i ~enan engine reachi~s about

56% of RPM and starting cdmpletes, the batteries return to a parallel
connectionwith the Dd.pdwe.r system; The’ignitors, fuel:shutof~ valve,

speed switch and inverter get st~trer bus dining engine

starting. Since tl~e’ voltage of the starter bus exceeds 30Vsometimes

in battei~yseries: startipgi-´•:the: ~ltage detedtbu .is. instglled ´•ip the main-

junction box:. When the vditlage exceeds 29V, the´•power source.iS auto-

maticaliy turned to the mciin bus to protect ignitor and inverter from

overvoltage.

When the generator:controi -srjitch DC GEN- on the LH switch panel is turned

to ON´•afterjs~ayting engines;: LH generators are connected to the

main bus..respectively .through the reverse curr~nt cutout relay. The

MASTER switch is used to cut off ail power soitrces in case of emergency,
such as anelectrical fire.-

controlled at´•: i8.5Vi: by the voltage regulator. InGenerator voltage Is

order to balanci! load current to t~o gerierators, voltage drop of generator

groundwinding is utilized. This voltagecontrols the generatorthrough
a voltage regulator so that the:difference in current load of both

generators --is--kep:t- -~o-´• a-:-m´•i-n-i;mums-- pro tect-e-l-ectricaaf

unusually high ´•voltage of the generator, an overvoltage relay is pro-

vided in the main junction.box; When a generator--involves high voltage

due to failure, the- relay: automatically disconnects the´• generator from

the aircraft electrical bus. ´•To´•restore the-generator to normal opera-

tion, mbmentarlly:turn ~tfie. generator cbntrol switch from QFF~ to RESET:

position and return´• tq 0~ position..; L~hme’ter shunt of:Sqmv/3QOA rating.´•

showsthe current load on the LH switch panel ´•anrmeter. When;the generator

voltage becomes lower thnthe voltage.in the´•´•main:junction box

due.to failure df= vi~ltagelregulator Br gkrierator.ciruit and a reverse

current of 9 to 25A is genera’ted, the reversecurrent relay opens, dis-

connecting a generator from the main bus.

When the generator voltage increases, the relay closes, connecting the

generator to the bus.´• The nickel’cadmium battery.will´•: withstand the

high charging current.~at the. Sniriai. .s-tage of_charging, depending on

j discharged condition. ’The charging rate usuarIy~ exceeds 300A after an

engine is started by battery. Thb..chargirig ´•rate decreases gradually as

time elapses and usually,ecomes lessthan´•50A ina fewminutes.

13-25
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E.i. DC

the uppea side bf the engine gearThe ib.lnscall´•ea on

box. .T~i’e ge~erator i~couplrd to the eiigine.fotoie wit;ha gear ratio of

1:;o.261i Excitation bf- the field iif the generatof is by shunt and

voltage is 28.15V by a 3oltdge regulator in´•engine flight
idle condition. .The genetator is cdoled by a built-in cooling fan and

by cooling air firom a scoop dn the nacelle outer $kin.

2.2.1 REMOVAL

(1) 2 hds~s from oil line leading to oil cooler’.

(2) Remove electric connector (P4001) froniwing leading edge.

Remove hoses of fuel.line~ ftom wing leading edge (RH only).

(4) Remove 2.oiI hoses of engine torque pressure line -from engine.

(5) Remove wiring from terminal block of. generator. Attach ident~ifi-

cation marks to each Gire to’ facilitate reinstallation;

(6) Unclamp:Marman clamp. Remove generator from enginemounting pad.

(7) Remove -nuts from engine-mounting pad, if necessary.

N’O TE

Care: sho;uld´•be taken.:nor;to´•have

prote’cti:ng cage oe~cooling fan

deformed whei~’ removing generator.

2.2.2 INS~ALLATION See Fig. 13-2)

(1) M~unt generator in accordance with 3 guide ´•pins on brack~t of

enginP mounting pad. Clamp with´•Marman clamp. Tighten 6 nuts

to 120 to 130 in-lbs. (137to 149.kg/cm) for attaching bracket

to engine mount. on oneof the boltsattaching
bracket together with ground wire from terminal block E of

generator. Tighten’Marma’n clamp to a torque value of approxi-
mately 56 in-lbs. (58 kg/cm).

(2) Connect wir~s securely to each terminal of terminal block of

generator.

(3) Connect 2 hOSCs 01 L’ngine torque preaeure line.

(4) Cbnnect 2 hbse~.of oil line leading to oil cooler.

(5) Connect hose~of fuel,line (RH only);

(´•6), Connect electricconnector (P4001).
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Guide pin
Bracket

Ground strap ´•wire

(016B-88424)
Connect to

"E" terminal

Rotor coupling Bolt

K51A20 3iK56A20

~IGround strap wire

(016B-88424) P12A16

(for vol.reg.)
P10A16

(for field magnet) PllA16

B (for vol.reg.)

u
0 C P3h3

~for starter)

P2AO

A/C S/N 652SA only I (for generator)

P4AON
Fig.13-12 Wiring of M: Generator

Spring Brush

n\ approx. 0.71in.

Position "a"

Brush
Brush

Commutator groove

Fig.13-13 Generator brush
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2.2.3 INSPECTION (See Pig. 13-13)

(1) Open nacelle cover and check wiring for security of attachment to

corresponding terminals.

(2) Check brushes for position and smooth operation in guide fixtures.

Check for excessive play, cracks or damage. If brush measures

less than point "a" of Fig. 13-13, it should be replaced with a

new one.

(3) Check surface of coIIIlnutator´•foror cleanliness and freedom from

grease or other fluids. Blow off carbon powder by dry pressure

air.

2.3 VOLTAGE REGULATOR

The voltage regulator is installed in the main junction box and maintains

power source voltage 28.5V regardless of loaaedcurrent. This voltage
regulation is accomplished automatically,changing exciting current in

the generator field coil. In additionto thevoltage regulating circuit,
the load current equalizing circuit is provided. This circuit equalizes
the load current of the two generators by changing the generator output
voltage.

2.4 REVERSE CURRENT CUTOUT RELAY

It(ro differential type reverse current cutout relays are installed in the

main junction box. These relays connect the generators ´•to the main bus

when the generator switch is turned to ON. Under this condition, load

current should be flowing in the circuit and generator voltage should be

higher than main bus voltage by 0.35’ to 0.65V. If generator voltage
should decrease and 9 to 25A of the reverse current flows through the

relay, the generator is disconnected from the main bus. At the same time,
an auxiliary contact of the relay closes, illuminating L(R) DC GEN OUT

on the annunciatorpanel,

2.5 OVERVOLTAGE PROTECTING RELAY

The overvoltage protecting relay is installed in the main junction box.

This relay protects equipment from high voltage of the generator by auto-

matically cutting off generator output from the main bus, if the generator
happens to generate unusually high voltage. The circuit can be restored

to the original condition by the generator switch turned to RESET from

OFF, then returned to ON. Trip voltage of this relay is 32 to 34V.

2.6 VOLTAGE SENSING UNIT

The voltage sensing unit is installed on the inside of the relay box in

the main junction box. When the voltage of starter bus exceeds 29V while

starting engine, the sensing unit actuates the monitored bus control relay
to disconnect the monitored bus and the inverter from the starter bus.
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a ;.I CHECKOUT AND ADJUSTMENT OF DC POWER SYSTEM’

Voltage adjustment and parallel operation adjustment should be performed
when generator or voltage regulator is replaced.

2.7.1 VOLTAGE ADJUSTMENT

(1) ´•Close the circuit breakers of engine control, DC power, AC power,

engine instriiment ai~d fuel control~systems on the ci~cuit breaker

panelin cockpit and the’main junctionbox.

(2)’ Perform engine warm up more than 2 min. with 96% RPM operation.

~’3) Hold battery switch and battery.key switch in ON positions.

(4) Turn the left and right generator switchesin LH switch panel
to OFF.

(5) Connect the terminal GEN of LH reverse current cutout relay in the

main junction’box to terminal of an accurate voltmeter (30VDC
Class 0.5) and"-" terminal to the airframe for ground.

(6) Turn the left generator switch to ON.

Turn the adjusting screw of voltage regulator slowly with a

screw driver (clockwise to increase voltage, counterclockwise to

reduce voltage) and adjus:t the vol~meter´•to read 28.58.

(8) Turn the left generator switch to OFF.

(9) Connect the terminal GEN of RH reverse current cutout relay in

the main junctfonbox’to terminal ofthetoltmeter and

terminal to the airframe forground.

(10) Turn the.right generator switch to ON.

(11) Turnthe adjusting screw of voltage regulator slowly with a screw

driver’andadjust the’voltmeter to read 28.5V.

‘(12) Turn the right generator switch to OFF.

NOTE

Ensure no fluctuation in voltage
in five minutes operation of

engine afteradjustment.
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2.7.2 PARALLEL OPERATION ADJUSTMENT

Equalizeload current of LH and RH generators in the following manner

after voltage adjustment is performed in accordance with Para. 2.7.1.

(1) Close circuit breaker MASTER CAUTION.

(2) To conduct tie in test of LH generator, turn right generator
switch to ON. R DC GEN OUT on annunciator goes off.

(3) Turn left generator switch to ON. L DC GEN OUT on annunciator

panel.goes off.

(4) Turn left generator switch to OFF. L DC GEN OUT on annunciator

panel.´• illuminates.

(5) Turn left generator switch on and off repeatedly, and verify
L DC GEN OUT going off and illuminating.

(6) To conduct tie in test of RH generator, turn left generator switch

to ON. L DC GEN OUT on annunciator panel goes off.

(7)- Turn right generator switch to ON. R DC GEN OUT on annunciator

panel goes~off.

(8) Turn right generator swi~tch to OFF. R DC GEN OUT on annunciator

panel ~illuminates.

(9) Turn right generator switch on and off repeatedly, and verify
R DC GEN OUT going off and illuminating.

:(10) To conduct tie in tests of LH and RH generators simultaneously,
turn left generator and right generator switches ON or OFF

simultaneously. L and R DC GEN OUT on annunciator panel simul-

taireous’ly go off or illuminate, respectively.
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(i) Apply 20 to 40A load to generator for

performing parallel operation adjustments
of generator. It is recommended to

operate inverter,nding lights,
anti-collision lights and cabin lights.

(ii) If the test under load does not result

in proper tie in, that is, L DC GEN OUT

on’annunciator panel does not go off

with left generator switch ON or R DC

GEN OUT illuminates with the switch OFF,
the output voltage must be regulated by
means of voltage regulator. Turn voltage
regulator adjusting knob for generator
with greater current slightly counterclock-

wise; fordecreasing output voltage, turn

the opposite regulator knob slightly
clockwise forbalancing. Confirm that

voltage measured at main bus in the

main junctionboxis 28 to 28.5V.

2.7.3 OPERATIONAL CHECK OF VOLT-AMMETER

After conducting parallel operation adjustment of LH and RH generators
under engine operation~at constant speed, perform operational check of
volt-anrmeters in accordance with the following procedures with left
generator and right generator switches concurrently in tie in condition.

(1) LH and RH volt-ammeters must read about 28V.

(2) To perform "O" load check, circuit breakers OFF except
MAIN INV POWER, MAIN INV CONT, LH ITT IND, RH ITT IND, LH FIRE DET,
RH FIRE DET, LH GEN CONT and RH GEN CONT in cockpit circuit breaker
panel and LH GEN FIELD and RH GEN FIELD in the main junction box
circuit breaker panel, and turn battery switchOFF to make
electrical load to O. (ref. value). LH and RH volt-anrmeters should
read zero (ref. value).

(3) To perform load check, operate inverter, landing light, anti-col-
lision light and cabin lights to an-aggregate load of about 50A.
The differential amperage between‘LH and RH volt-ammeters should
be less than 5A (half graduation).

13-35



c~s It
maintenance
manual

2.7.4 CHECKOUT OF VOLTAGE VARIATION

(1) When "O" load check is performed (see Para. 2.7.3), set engine RPM

to 100% and operate inverter, illuminate landing lights, anti-col-
lision light and cabin lights to give a load of about 50A.

(2) Set engine RPM to 65% (~1), 75% (*2) and operate inverter, illuminate

landing lights, anti-collision light and cabin lights to give a

load of about 50A.

(3) Make sure that voltage variation in the above tests should be

-1.0 to +0.5V.

*1 Aircraft S/N 652SA

*2 Aircraft S/N 661SA, 697SA and subsequent

2.7.5 OPERATIONAL CHECK OF OVERVOLTAGE RELAY

When the generator, voltage regulator and overvoltage relay are

replaced, voltage adjustment, parallel operation adjustment and

operational check of the overvoltage relay must be checked.

2.7.5.1 PREPARATION

(1) Connect overvoltage tester to LH and RH voltage regulators.
(See Fig. 13-14)
(a) Remove wires (P141D20 and P101D20) connecting to

terminal "G" of reverse current circuit breaker and

connect the overvoltage tester between the above wires

and terminal "G" as shown below.

(b) Turn tester field rheostat RF1 and RF2 counterclockwise

fully and set to "0" ohm.

"C" L. ii. reverse current "G" R. H. reverse current

circuit breaker circuit breaker

L.H. Voltage R.H. Voltage
B B

Regulator Regulator
a I I I la
cu IcJ
C1 C~

r(

la
I~

Pc In

k-WIL~ ~-RHGi9
LHG RHI;

I I 0, Over Voltage tester

(See Fig.13-14A)
DC Voltmeter (50V)

Fig. 13-14 Connection of overvoltage tester
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1) (2

I~
RF-

RF-

5)(RED)

6)(BLACK)

O Wire, MIL-W-5086/2 AWG #18 or equivalent

O Terminal lug, MS25036-6 or equivalent

O Toggle switch(ls), SPDT type commercially available

Variable resister, 0 350 ohms 3 watts rating
commercially available

O Insulated red banana jack, commercially available

Insulated black banana jack, conrmercially available

Fig 13-14A Schematic wiring diagram for overvoltage tester
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(2) Perform engine warm up more than 2 min, with 96% RPM.

(3) Turn battery switch´•and battery L$y´•switchON.

(4) Close LH ENG FIRE DET, ´•RH ENG FIRE DET,
LH GEN’ FIELD, II~I GEN FIELD, LH and RH GEN CONT.

Open other. circuit ´•breakers.

(5) Adjust output´•volt‘age df~LH and RH~ generators to 28.5 ´•f 0.5V

Of tester by -means of resistors ~RF1 and RFE.

NOTE

When the circuit breakers are turned off in accordance

with paragraph (4)-above with the engine inop’eration at

a constant: speed, only the tachometer will remain in opera-

tion. Use cautiqnwhen operating´• theengine in this condition.

i.7.5.2´• OPERATIONAL CHECK OF LHOVERVOLTAGE. RELAY

(1) ´•To check operation of LH’overvoltage relay, place~ selector

switch of volt-ammeter of tester in LH posit’ion, and

volt-ammeter indicates voltage of LHgenerator.

(2) Turn left DC GEN and-right DC GEN switches simultaneouslyON.

(3) Watching volt-ammeter reading, gently turn RF1 clockwise to

reduce excitation~resistance and gradually raise’voltage. The

´•rlsing voltage drops from 32V to 34V to 3V dr less in about

2 secondse

N,OTE

(i) Never raise voltage to 35V or higher.

(ii) Raise’voltage to 30V at a rate of about 1V/~ec.,
and in excess of 30V atla rate of about 0.2V/sec.

(iii) Somet’imes,the: voltage indicator of the volt-ammeter

in the aircraft may scale over. ‘The voit-ammeter

is well capable of withstanding overvoltage of

..JZ´•-..td 34‘v.’

(4) Reset left DC ~GEN swifch with LH overvoltage relay tripped.
Verify that overvoltage relay is´•re-energized, andgenerator
is not reset.

NOT: O

When: ~relay is reset, the volt-ammeter

I

indicates: approximatell 28V, When. the overvoltage relay
is not reset~, the ir6lt-andmet’er inhicates. below. 3vl
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(5) Place left jbC (;EN DC GEN swi~ches iri OFF position.

(6) ket~irn RF1 fully to driginal position.

(7) Place left DC GEN switch alone in RESET position and turn off.

(8) Adjtist output voltage of LH genetator to 28.5V by means of RF1.

2.7.5.3 OPERATIONAL CHECK OF RH OVERVOLTAGE RELAY

(1) To check operation of RH overvoltage relay, place selector

switch of volt-armneter of tester in RH position, and

volt-anrmeter indicates voltage of RH generator.

(2) Turn left DC CEN and right DC GEN switches simultaneously ON.

(3) Watching volt-ammeter reading, gently turn RF2 clockwise

gradually to raise voltage. The rising voltage drops from

32V to 34V to 3Vorless in about 2 seconds.

NOT IE

Never raise voltage
to 35V or higher.

(4) R~set right DC GEN switch with RH overvoltage relay tripped.

(5) Place right DC GEN and left DC GEN switches in OFF position.

(6) Return RF2 fully counterclockwise to original position.

(7) Place right DC GEN switch alone in RESET position and turn OFF.

(8) Adjust output voltage of RH generator to 28.5V by means of RF2.

2.7.5.4 OPERATIONAL CHECK OF MASTER SWITCH

(1) Turn master switch on LH switch panel in cockpit upward.
Battery relay is de-energized. Overvoltage relay trips.
Volt-ammeter in the aircraft indicates zero volts.

(2) Turn the master switch downward.

(3) Place left generator and right generator switches in RESET

position, and turn on. Volt-anrmeter in the aircraft indicates

approximately 28V.

(4) After all operational checks are completed, close circuit

breakers required for operating engine at constantspeed.

(5) If operation´•of overvoltage relay is found normal after

engine is stopped, disconnect testers from LH and RH voltage
~egulators. Restore wiring to original condition.
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2.7.6 ADJUSTMENT AND CHECK OF VOLTAGE SENSING UNIT

2.7.6.1 REQUIRED EQUIPMENT

Variable power source DC 20V to 3qV 1 set

M DC Voltmeter O to 50V Class 0.5 1 ea.

DS-1 Light ~S25041-6-3i7 or equivalent 1 ea.

S-l,~´• S-2 Switch:MS35058-23 or equivalent 1 ea.

2.7.6.2 ADJUSTMENT

(1) Set all circuit breakers and switches to OFF.

(2)´• Connect wires as shown in Fig. 13-15.

(3) Turn the adjusting knob of sensing voltage adjusting resistor

(R225) counterclockwlse until it stops.

(4) Turn key switch andbattery switch ON (or connect

external power source).

(5) Set the output voltage of the variable power source to 29V.

(6) Turn the switch S-l ON and ´•turn the knob (R225) clockwise slowly
until the lightDS-lcomes on.

(7) When the light DS-1 comes on, lock the adjusting knob.

(8) Turn the switch S-l OFF and set the voltage of the variable

power source to 20V.

(9) Turn the switch S-l ON and raise the voltage of the variable

power source at a rate of about IV/sec.’and make sure that the

light comes on when the voltage com~s to 29 f 0,5V.

(10) ’Repeatsteps(8) and~(9) two or three times.
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2.7.6.3 OPERATTONAL CHECK

To check operation of the voltage detector only, take the following
steps.

(1) Turn battery key switch and battery switch ON Cor connect

external power Source).

(2) Make sure that the engine start select switch is in the position
of AIR START SAFE.

(3) Set all circuit breakers in the cockpit to OFF.

(4) Connect variable power source, voltmeter M-l, switches S-l and

S-2 and lights DS-1 as shown in Fig. 13-15.

(5) Set the voltage of the variable power source to 24V.

(6) A8certain operation of voltage detector by illumination of light
DS-1 or operating noise of monitored bus control relay when

~switches S-l and S-2 are turned to ON.

(7) Disconnect variable power source, voltmeter M-l, switches S-l

and S-2 and light DS-1.

I POWER CONT

Monitored bus cent. relay

Voltage Sensing
Monitored bus ITJ-l I Unit Adjustment

p;y~211 Test Jack

[T;T-3 1)
3 DS-1

ITJ-5 1 j’ ,52

ITS-61I Variable

6 Power

Source

Voltage
Sensing iUnit

Fig. 13-15-Adjustment of voltage sensing unit (1/2)

(Aircraft S/N 652SA)
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Monitored bus Mai~hus -1
rulollitnrei~

bus control rela\~´• SY- rt bus

G POWER CON?’

Voltage sensing
unit

cw f

225

CCWJ

Voltage sensing

i Tj-2 .I ’I’J1-4 ´•1 TJ-(6 .L ´•H´•’ main junction box

unit adjusting
re sf sbor

T5-1 T T~ 3 B TJ15 S-2

Earth to airframe

DS-1

MT

S-l

Variable pou´•er source

Fig. 13-15 Adjustment-of voltage sensjng unit (2/2)
(8ircraft S/N 661SA, 697SA-and subsequent)
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2.8 ’I~ROUBLE SHOOTING DC POWER SYSTEM

Trouble Probable cause Remedy

(1)
No,l battery is not (a) MASTER switch on LH Set MASTER switch

cbnnected to airplane I switch panel is in up downward.

when battery keyswitch I position.
and No. 1 battery Check battery.(b) No. 1 battery has been
switch are turned ON

discharged or is de-

fective.

(c) Faulty No. 1 battery Replace battery relay.

relay.

(d) Faulty contact of Clean or replace plug.
No. 1 battery plug.

(e) Defective battery key Replace switch.

switch, No. 1 battery
switch or master

switch.

(f) Open diode CR303. I Replace diode.

(g) faulty wiring. Check continuity of wire

and repair it if necessary

(2)
No. 2battery is not I (a) MASTER switch is in Set MASTER switch

connected to airplane up position. I downward.

when battery key Check No. 1 battery.(b) No. 1 battery has been
switch and No. 2

discharge‘d or defec-
battery switch are

tive.
placed in ON

(c) Faulty No. 2 battery Replace No. 2

I battery relay.

(d) ~.Faulty contact of’ Clean or replace
No.~ 1´• battery plug. I plug.

(e) Defective battery key Replace switch.

switch, No. 1 battery
switch ormaster

switch.

(f) Open diode CR303. I Replace diode.

(g) Fusing of fuse F103. i Check wiring ~for

grounding and

replace fuse.

(h) Faulty airplane I Check wiring for con-

wiring. tinuity and repair.
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Trouble Probable cause 1 Remedy a’
(3)
Battery is not dis- (a) Faulty battery key Replace switch.

connectea from air- I switch or battery
plane when battery switch.

key switch or
(b) Battery relay is Replace relay.

battery switch is
stuck.

placed in OFF

(c) Grounded wire be- Check continuity and

tween battery re- I repair wire.

lay and battery
key switch.

(4)
External power can (a) Poor contact of ex- Clean receptacle and

not be connected ternal power I insert power plug
receptacle. securely.

(b) Defective external Replace relay.
power relay.

(c) Defective diode Replace diode.

CR301.

Starter does not (a) Faulty starter I Replace starter genera-

(5)

start’ generator. I tor.

(b) Faulty starter Replace relay.
relay, start auld-

lial3r relay, start

select relay, L/G
safety relay or

engine start control

relay.

(c) Faultl engine start Replace switch.

switch, start select

switch, battery se-

lect switch or crank-

run-stop switch.

(d) Malfunction to L/G Readjust timing and

safety switch. I replace if necessary.

(e) Circuit breaker LH(RH) Check wiring for

ENG CONT, ENG POWER I’ grounding and re-

CONT,:ENG START CONT set the circuit:

or LG POS IND have breaker.

tripped

(f) Faulty engine speed Replace engine speed
switch. switch.

(g) Open diode CR205, Replace diode.

CR206.
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Trouble Probable cause Remedy

(5) continued: I (h) Faulty external Replace relay.
power controlrelay,
series control re-

layer
leling relay.
(Battery series start

only.)

~i) Circuit breaker SERIES I Check wiring for ground-
RELAY have tripped. ing and reset circuit

(Battery series start breaker.

only.)

(j) No. 2 battery has not See Para. (2).
been connected to

airplane. (Battery
series’start only.)

(k) External power can not See Pare. (4).
be connected.

(1) Faulty airplane Check continuity and

wiring. I repair.

(6)
Starter does not i (a~ No. 1 and No. 2 Check batteries.

accelerate fully I batteries have been

discharged or de-

fective.

~b) Faulty starter.´• I Check starter.

(c) No. 1 or No. 2 1 See Para. (1) and

battery is not (2).
connected~to aire

plane.

(d) ’Main bus .tie circuit Check circuit and re-

break~r has tripped. set.

(Battery parallel
start only.)

(7)
Starter does not.´• (a) Faulty engine speed Replace engine speed

accelerate -while switch. switch.

starting I (b) Faulty ignitionrelay. Replace relay.

(C) Faulty ignitor. Replace ignitor.

(d) Faulty tachometer Replace-tachometer

generator. generator.
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Trouble Probable cause I Remedy

(8)
Voltmeter Indicates (a) Faulty monitored Replace relay.
more than 29V in bus control relay.
engine starting

-(b) Malfunction of Adjust or replace.
voltage sensor.

(c) Faulty wiring. Check wiring for

continuity.

(9)
L~R) DC GEN OUT on (a) Faulty generator Replace switch.

annunciator panel switch or master

does not go out when I switch.

generator switch is
(b) Faulty voltag$~ regu- Replace relay.turned to ON

lator´• control relay.

(c) Faulty overvoltage Replace relay.
protecting relay.

(d) Faulty reverse -Replace relay.
current cutout relay.

(e) Faulty generator Replace relay.
failure defective

relay (S/N 652SA

661SA).

(f) Fusing of generator Check wiring for

failure warning grounding and

fuse (S/N 697SA d replace fuse.

up).

(g) Faulty starter Check generator and

generator. I replace if necessary.

(h) Faulty voltage ad- Adjust voltage
justment. regulator and re-

place if necessary.

(i) Disconnection of Replace rheostat.

rheostat.

(j) Overvoltage pro- Reset by generato~
tective relay has switch and turn to

tripped. 0N again.

(k) Circuit breaker Check wiring for

LH~RH) GEN FIELD of I grounding and re-

LH(RH) GEN CONT has I set circuit breaker.

tripped.

Poor contact or dis- Check continuity and

,cdnnecting of air-planewiring.
repairif necessary.
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Trouble I Prbbable cause Remedy

(10)
L(R) DC GEN OUT on (a) Faulty generator Replace switch.

annunciator panel i~ siJi~ch.

not illuminated when
(b) Faulty reverse Replace relay.

generator switch is
cufrent cutout

turned to OFF
relay

c) Defective warning Replace lamp.

lamp.

(d) FaultL annunciator Replace annunciator

panel. I panel.

(e) Faulty airplane 1 Check wiring for con-

wiring. 1 tinuity and repair.

(11)
Load connecti’ng to I taj Faulty feeder. I Check wiring for con-

left and right load bus j tinuity and repair.
does hot actuate even

(b) Open diode CR215 or I Replace lamp.
if L(R) FEEDER OUT on

CR216.
annunciator panel
goes out r (c) Defec´•tive warning Replace lamp.

lamp,

(12)
Load 6onnecting to left (a) Fusingof feeder I Check wiring for ground;-
and right load bus I failure warning fuse. ing and replace fuse.

actuates even if L(R)
(b) Faulty annunciator Replace annunciator

FEEDER OUT on
panel. I panel.

annunciator panel
is illuminated I (c) Faulty airplane I Check wiring for con-

wiring. ~C tinuity and repair.

(13)
.L(R) FEEDER OUT on I(a) Faulty circuit Replace circuit breaker;

annunciator panel is breaker.

illuminated even if cir-
(b) Faultyfeeder over- Replace feeder over-

cult breaker L(R) FEEDER
load sensor. I load sensor.

CONT is closed

(c)- Faulty feeder relay. Replace relay.

(d~ FuSing of:feeder I Check wiring for ground-
failure warning fuse. ing and replace fuse.

(e) Faulty airplane wi’r- I Check’wiring for con-

ing; ’I tinuity and repair.

(14)
Load connecting to cock- I (a) Faulty wiring of I Check wiring for con-

pit’ circuit breaker feeder. tinuity.

pan~l bus does not

actuate
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Trouble Probable cause Remedy

(15)
Voltmeter does not (a) Faulty volt-am- Replace volt-anrmeter.

swing meter.

(b) Fusing of volt- Check wiring for ground-
ammeter fuse (F201 ing and replace fuse.

or F203) (only
when ammeter also

does not swing).

(c) Circuit breaker ENG Check wiring for ground-
POWER CONT has ing and reset.

tripped´• (only when

engine starting).

(d) Faulty starter Replace relay.

auxiliary relay.

(e) Faulty airplane Check wiring for con-

wiring. tinuity and repair.

(16)
Ammeter does not (a) Faulty volt-am- Replace volt-armneter.

swing meter.

(b) Fusing of volt-am- Check wiring for ground-
meter fuse (F201, ing and replace fuse.

F202, F203 or F204)
(voltmeter also

does not swing when

F201 or F203 is

fused).

(c) Faulty shunt. Replace shunt.

(d) Faulty airplane Check wiring for con-

wiring. tinuity and repair.

(17)
Indication difference (a) Unbalance of voltage Check wiring for con-

of left and right am- I adjustment of left tinuity and repair.

metersis large in and right generators.

~parallel operation of

left and right genera-

tors
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TLoubl~ Probable cause Remedy

(18)
L’oa~d connecting to the (a) PBuit)i wiling of Check wiring for

left overhead switch feeder. continuity.
panel’bus does not

(b) Circuit breaker OVHD Check feeder for
actuite (pitot tube,

PANEL in circuit fault and reset.
stall warning, air in-

breaker panel has
take and prop, heater

tripped.
in anti-icing system)

(19)
Loads of anti-icing (a) Faulty feeder. Ch~ck for con-

system and lighting tinuity and repair
system connecting to wiring.
overhead switch panel (b) Circuit breaker Check wiring for
do not actuate

UPPER PANEL has grounding and re-

tripped. set.
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2.9 BATTERY

2.9.i GENERAL DESCRIPTION

The batteries are two nickel cadmium. They dre installed in the aft
electrical compartment, No.l battery on the LH side and the No. 2

battery in the’ center.

Since high discharge current is necessary for engine starting, the

nickel-cadmium battery which has superior rapid discharge character-

istics is used. This battery has such advantage, but, on the other

hand, it is too sensitive for poor maintenance. Insufficient main-

tenance not only causes the battery not to exhibit full performance, but
also damages it, so the following special care should be taken to

obtain the peak performance and life.

Operational practice to prevent battery overheating:

a. Reduce the number of consec~utive engine starts by´•programming the

use of well regulated external power supply when a series of short

duration flights or consecutive engine starts are planned. Also,
avoid prolonged engine cranking.

b. When ambient temperature or engine oil temperature is high, avoid

series-batteries engine start and perform parallel-batteries
engine start.

c. When battery is charged after engine-starting by battery, it is

advisable that engine RPM is set to idling condition until charg-
ing current drops.

Maintenance practice to prevent battery overheating:

a. Perform visual inspection and maintenance check periodically.

b. Th~ use of a service log about the following items provides an

accurate service record of battery inspections and malfunctions.

It can also be a useful tool in determining the optimum period
between reconditionings.

(i) Voltage of each cell before maintenance

(ii) Voltage of each cell after maintenance

(iii) Water quantity supplied to each cell

c. Frequent inflight monitoring of the aircraft bus voltage and load

current will provide an indication pf any abnormal condition.

d. During extended ground operation,.under high outside ambient tempera-

tures, keep the battery loads to a minimum and ensure there is

adequate battery compartment ventilation. Additional ventilation

may be provided by openingthe battery compartment access door or

using forced air ventilation.
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i. No. Ibattery
2. No.2battery

103. RatterSr vent -iine

4. No.l battery rela)i
5. External poarer sou’rce relay

6. No. 2 battery relay
7. Emergency relay ~,4
8.. Room light circuit breaker

9. Battery plug
10. Battery temp. sensor plug

Fig,. 13-16 Battery
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2.9.2 REMOVAL AND INSTALLATION

(1) Make sure that the battery switch is in OFF position and remove

battery plug.

(2) Remov~ plug for battery temperature sensor.

(3) Loosen clamps and remove vent tubes.

(4) Cut off safety wire, loosen wing nuts, lay attaching rods on each

side and take out battery.

(5) Install in´•reveuse sequence of removal after cleaning battery stand.

2.9.3 VISUAL INSPECTION

Visually inspect the battery for thefollowing items and conduct a

detailed investigation when any of the abnormal conditions are noted.

Perform reconditioning service on reference to the Paragraph of trouble

shooting.

(1) Cell case distortion.

(2) Burn marks or signs of overheating on battery terminals or cell

links.

(3) Overflow of electrolyte or white deposit on the tops of the cells.

(4) Check electrolyte level and adjust if necessary (See Para. 2.9.4.(4)),

blOT I~

The electrolyte level rises considerably
during charge, and then drops fairly rapidly
for anhour or so after charge. Adding water

to a discharged,battery is to take therisk

of Ilquid overflow during charge, causing
damage to cell, so careless adding of water

should be avoided.

Frequent inspection ofelectrolyte level is

desirable and supply of water periodically
or at bench check is recommended.

(5) Measure electrical leakage between battery connector pin and

battery case.

(6) Any clogging in battery vent hole, check for clear (unclogged)
battery vent hole.
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2.9.4 MAINTENANCE

Recohditib~ing services are determined ~ainly by the airplane flight
hours depending on:

(1) Number of engine startings bybattery.

(2) Ambi~nt temperature.

It is recommended to perform it every 100 flight hours and, if~ the

batt~ry is subjected to severe starting and high ambient temperature,
at 50 flight hours.

NOTL

(9). Anything aSsociated with the lea~ acid battery
(acid fumes included) should never come in

contactwith the nickel-cadmium battery or its

electrolyte. Even traces of sulfuric acid from

a lead acid battery entering the electrolyte of a

nickel-cadmium battery will result in damage.

(ii) The electrolyte used in nickel-cadmium batteries

is a caustic solution of Potassium Hydroxide.
Use rubber gltres, rubber~apronand protective
goggles when handling this solution.

If electrolyte gets on the skin, wash the affected

areas with large quantities of water, neutralize

with 3 percent acetic acid, vinegar or lemon juice.
If electrolyte gets into.the eyes, flush with

water and get´•immediate medical attention.

(1) Inspection

Check-battery for Ynstalled condition, then remove it and perform
visual inspection per Para. 2.9.3 (1) thru

(2) Cleaning

(a) Remove white deposits on the top of the cell and cell connector

using non-metallic brush.

(b) Make sure that vent caps are properly tightened.

(c) ’Tip batterp´•on side.

(d) Flush with tap water.

(e) Remove excess water using compressed air.
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NOTE

~i) ~O not use metal brush.

(ii) Do not attempt to clean the battery with solvents,
acids or any chemical solution.

(iii) Remove battery coler to avoid gas accumulation

while reconditioning.

(iv) Keep rings, metal’w3tch bands and tools away

from the exposed parts of the battery to prevent
from a. short circuit.

(3) Leakage current flow check

(a) Using a tester, such as Simpson 261 or 263 u7hich has an amperage scale

of the minimum of 500 mA, measure the, leakage current flow connecting
terminal of tester with terminal of battery, and terminal of

tester with battery case. Also measure the leakage current flow connecting
terminal of tester with terminal of battery and terminal of

tester with battery case.

(b) If the readings exceed 50 mA even though cleaning is accomplished per

Para. (2), disassemble the battery, flush and check coating of battery case

and cell case for abnormal conditions.

NOTE

Estimate the quality of battery not by between

battery terminal and case but by electric current.

(4) Charging and electrolyte level adjustment

(a) Charge the battery at room temperature by applying 28.5 constant voltage
method and continue until the current tapers off and stabilizes at below

10 amperes.

(b) Cut-off the charging and loosen the all filler caps from each cell, then

allow to stand for three hours.

(c) Remove filler caps and check level and adjust, if necessary, to the proper

level above the baffle inside the cells by adding distilled, deionized or

demineralized water.

(d)´• Tighten the filler caps to original condition.
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Electrolyte Level
Manufacturer I Battery Type

above Baffle

Marathon or Sonotone CA-5 1/ 8 in. (3. 2 mm)

,t CA-BOH ".1/ 8 in. (3. 2 mm)

1, I, CA-B1H 1/8 in. (3. 2 mm)

Gulton GB-4 OA 3/8--1/2 in. (9. 5--13 mm)

n GB-122 1/8v 3/8 in. (3. 2´•v9.5 mm)

2 thru 4 hohrs after charging.

2 thru 24 hours after charging.
Liquid level

NOTe

(i)As the liquid level is different due to charging

Fille~ cap~
condition, the level should be measured after

charge.

(ii) Do not use any equipment associated with lead

acid battery or its electrolyte in liquid level

adjustment. Electrolyte is solution of potas-

slum hydrdxide and alkaline, and even traces of

sulfuric acid from a lead acid battery enter-
Baffle

ing the electrolyte of a nickel-cadmium battery
will result in damage.

(iii) To adjust liquid level, use only distilled water.

The battery is easily contaminated through the

use of tap water which contains minerals,

chlorines, softening agents´• and other foreign Fig. 13-17
materials.

(iv) For liquid level adjustment, distilled water is

generally used, but cells which havelost

electrolyte by accidental overfilling may have

a lower specific gravity than i. 24, so they should be sent to the Battery
Il~lnufactureS for adjustment. The battery which has specific gravities ranging
bet\~een 1.24 and 1.32 is normal.

(v) After pouring distilled´•water, yechstrgipg is recommended to prevent water

freezing.

(vi) Liquid level measurement

Remove each cell filler cap and look down into the vent well to determine

liqllld level. If it is impossible in this manner, use a glass tube, open on both

plates. I)lace the inde,x Singer over the top open end of the tube and remove

ends. Insert the tube into filler opening deep enough to touch the top of the

the tube from the filler well, The level ~in the lower end of the tube shows the

)i9Mi~ level above the oC the plates. (See Fig. 13-17)

13-55



c~s
too a Int a a a a a a

no a to a a I

(5) Capacity check

(1) AlLcr rrcharenli in ocen~d.nco until Para 14) above, chacli for chsrgin~- a
capacity as follows:

Discharge the battery at the discharging rate of one hour or two hours by

connecting the resistance lo~d bank or some equipment suitable to obtain

the constant discharge current by monitoring the voltage until cut-off

voltage is reached and then measure the time required.

Battery Discharge Current (Ampere) Cut-off
Manufacturer (V)

Type 1H Disch.Rate 2HDisch.Rate Voltage

Marathon or 17 19.0CA-5 34
Sonotone

,1 CA-20H 20 11 19. 0

~1 CA-21H 20 11 19.0

Gulton GB-´•I-OA 35 17 19. 0

GB-122 20 11 19.0

NOTE

(IWhen ambient temperature is high, two hour dis-

charging rate which has a little temperature rise,

is recommended.

(b) The time to reach cut-off voltage must be longer than 42

minutes at a one-hour rate discharge and 84 minutes at a

two-hour rate discharge.

NOTL

If discharging time is less than 42 minutes or 84

minutes, respectively, the battery should be deep-
cycled and a capacity check made.

In this case, measure individual cell voltages after

42 minutes or 84 minutes, depending on one- or

two-hour rate. If ally cell is below one volt, re-

place it or again perform a deep cycling and capacity
check.

(li). The charging capacity of a nickel-cadmium battery,
different from lead acid battery, can not be measured

byelectrolyte specific gravity.

4-1-78
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~eep-cycling

(a) i=ontinue discharging in Para. C5);

(b) Short out each cell aB it drops below 0.6 vijlts by using copper

shorting clips, one by one, while the load is still applied.

(c) When about 750/0 of total cells hare been shorted, a i. 0 ohm resistor of

1 thru 2 watts should be placed across remaining cells. The battery
should remain shorted as above for a pgriod of 3 or more hours.

NOTIE

After stopping discharge, cell capacities recover

in process of time. In this condition, if cells

are s~ort-circuited, high short-circuit current

may burn cells. Therefore, short-circuit of cells

should be made during discharging.

(7) Final charge

(a) Charge thebattery by the constant current method as follows.

Manufacturer ttery Type Charge Current (A) I Charge’ Time (H)

Marathon or Sonoton CA-5 8.0 7

1( .CA-20H 5.0 7

1, rr CA-21H 5.0 7

Gulton GB-40A 8.0’ 7

GB-122 5.0 7

NOt E

For perfect dharging of battery, charging capacity,
140~0 of the ampere-hour is necessary. Therefore,
if the-charging -cuSrent drops´•~auring charge,’adjus;t
manually tij maint~in propdr charging current.

(b) During the final 5 minutes of charge, the voltage of each cell should be

’checked. Each cell shodld be between 1.55’ V thru ’1.75 V.

13-57



m 8 i at la a a a a
maaaas

NOTL

(ij Charge shouid not be star_ted if the battery
temperature is above 100 F.

If the temperature Is raised up more than 1200F
while charging, stop the charging and continue

after cooling.

(ii) When any cell in which temperature is raised

remarkably (more than 680F above starting

temperature as an aim) or in which the voltage

reaches high value (more than 1.75 V), there

is the possibility of low level of electrolyte or

damaged separator.
If it seems that it is caused by poor adjustment
of electrolyte level, add about 5 thru 10 cc

water judging from the conditions at that time

and recheck the level after charging.
The cell which does not recover after adding

water should be replaced.

(ili) If anycell fails torise to at least 1.55 volts,
the constant current charge should be continued

for an additional hour. Any cell that fails to

rise above 1.55 volts should be replaced.

(iv) When replacing cell, do not use cell other than

the one of the same manufacturer. A~so the cell

of the nearest manufacturing date is desirable,
if possible.

(8) Inspection after reconditioning

Check for the following items

(a) Electrolyte level [See Para.(4)1

(b) Leakage current flow [See Para. (3)1

(c) Installation torque of connector nut between cells

Manufacturer Battery Type Nut Installation Torque

Marathon or
CA-5 35- 50 in-lbs(40- 58 kg-cm)

Sonotone

,I CA-20H 35-´•50 in-lbs(40-- 58 kg-cm)

(I CA-B1H 35~ 50 in-lbs($O-- 58 kg-cm)

Gulton GB-40A 34 38 in-lbs(399- 44 kg-cm)

GB-122 34~ 38 in-lbs(39 h´•44 kg- cm)
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2.9.5; STORAGE

b~t’t8ry Shbuld be stb~ed’ivith cdmplet8ly aiscBai´•ged coriditiod;

Stora~e can be dbnP in an ainbient betiireen ;5dOC and +700C.
jFdrlong period ~jf sto´•i~agej thin cozit 6f grease should be applied on conne;ctors

between cells. A battery beilig placed intb Service after long Period of storage
should be given B freshening charge.

2,9.6 TROUBLE SI´•IOOTING BATTERY

Trouble I Probable Cause Reniedy

Decrease of capacity Unbalanced cells. /Perform deep cycling.

Voltage is not gene- a. Defective connection Find out defective terminal

rated I of connecting bars connector by a voltmeter.

between cells. IClean and retighten using a

specified torque.
b. Poor contact of ICheck contact surface of

battery connector. connector for dirt. Clean or

reDlace if neces

White crystals are: a.´• Excessive charging Clean battery and charge.
found on the tap~oi‘ cell current or surrounding
or electrolyte is found temp, is too high.
on bottom of battery b. Electrolyte quantity is C1´•ean battery, charge and

case not proper. check for electrolyte level.

c. Loose vent cap or Cleanbattery and tighten vent

defective O-ring. Icap or replace O-ring.

Cell cases are i a. Overcharging, lieplace defective cells.

distorted I b. Operation under im-

proper electrolyte level.

Failure of one or I a. Different temp.,charg- Charge by constant current

more cells to balance ~ing efficiency and self- charging for more time than

with others discharging of each cell.lspecified. If these cells still

fail. to rise to the required

voltage, replace them.

One ~r more cells rise I a. Insufficient electrolyte. Adjust electrolyte level.

exCes3ively high in I b. Damage of separator. Replace cells.

temperature or voltage
than other cells while

cha rging

Foreign material is a. Foreign substances are Replace´• if capacity is insuffir

deposited I most commonly intro- ~:lcient.
d~iced irito the ceil thru

the‘addition of impure
water or water contami-

nated with acid.
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Trouble~ P1´•c,bnble

b. Charge by exeessive

high rate charging.
c. Charging without

sufficient electrolyte.
d. Too high a c~oncen-

tration of electrolyte.

One or more cells Unbalanced cells. Perform deep cycling.

Irequire more water

than the others

Electrolyte consump- Charging voltage is too Set charging voltage properly.
tion is relatively high high or an ambient

temperature is too high.

Corrosion of top Presence of acid fumes. Clean battery and battery
hardware I I compartment.

Cell connectors I Connector has not been Tighten with proper torque.

become hot in charging properly tightened.

or discharging or

connector shows burn

marks

Voltage is detected Electrolyte spews from if leakage current exceeds

between connector cell and wets the 50 mA, flush the battery with

pin and battery case outside of cell. tap water per Para.9.4.(2).

Electrolyte’is if the current still exceeds

conductive,‘so vol- 50 mA after cleaning and

tage can be read, drying, repeat disassembly,

cleaning and inspection.
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3. ICPOWERSUPPLYSYSTM

3.1 GENERAL DESCRIPTION

Constant frequency AC power is generated by a 250VA static inverter

installed on the RH side of main junction box. The inverter can be

operated by DC generator at normal operation or external power or battery
on the ground check when the inverter switch on the LH switch panel is

turned to MAIN from INV. AC input power is supplied generally to the

inverter through the circuit breakers in cockpit, but while starting
engine, the power is supplied through DC-DC converter (constant voltage
equipment) operated automarically in engine start only and installed on

RH main junction box in order to prevent AC power voltage drop, together
with DC power voltage drop, and regular AC power is originated.

The AC power system supplies 115V, 400 Hz AC power to the fuel quantity
indicating system, ITT indicating system (Aircraft S/N 6525A) and trim

indicator lighting system. It also supplies 26V, 400 Hz of AC power to

the oil pressure and fuel pressure indicating systems. The inverter fail

detecting relay is connected to the 115 VAC output circuit and if this

output falls below a specific value, the contact closes and illuminates

the "INVERTER FAIL" light on the annunciator panel...

Should failure of the main inverter occur, a standby inverter is

installed for a backup (located adjacent to the main inverter in

the RH main junction box). The standby inverter is switched ON

by placing the inverter switch, LH switch panel, from the MAIN

position to the STBY position, while the STBY INV circuit breaker

is in the closed position.

3.2 INVERTER

The inverter cbi~verts 28V DC power of the aircraft to 115V and 26V, 400

Hz AC power. This inverter is transistor type and the output voltage is

constantly regulated by the level adjusting circuit regardless of variation

of load and circumferential temperature. The AC power of stabilized

frequency Is supplied by the L/C tuned oscillator.

The rating capacity is 250VA, but 150~ (375VA) of overload current can be

supplied for at least five minutes. In case of load more than 160~5 or

grounding of the output terminal, the overload detecting circuit works, to

shut down the inverter output, thus protecting the inverter.

3.2.1 REMOVAL AND INSTALLATION (See Pig. 13-10)

(1) Remove the RH access panel of main junction box.

(2) Disconnect an electrical connector of inverter.

(3) Remove four attaching bolts and remove inverter.

(4) Install In reverse sequence of removal.
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3.2.2 INVERTER PROTECTING CIRCUIT

The inverter protecting circuit protects the inverter against short-cir-

cuit of the output circuit. If the output circuit is short-circuited,
this circuit sends a short-circuit current to trip the short-circuit

breaker immediately within the allowable overload time in order to

prevent a shutdown of the inverter. When the circuit breaker trips,
AC power is restored to its original condition. If a short-circuit

occurs upstream side of the circuit breaker, this circuit installed

into the inverter actuates to protect the inverter from damage.

3.3 INSPECTION OF AC POWER SOURCE SYSTEM

(1) Close circuit breakers INV POWER, INV CONT and MASTER CAUTION in the

cockpit circuit breaker panel.

(2) Turn the switch INV on the LH switch panel to MAIN. Ascertain that

the inverter actuates and the light INVERTER FAIL goes out.

(3) Measure the voltage and frequency of the terminal TB248 "1" on the

terminal board installed on the relay box of the main junction box

and make sure that they are 115 ~fj/-8V, 400 Hz f 4 Hz. Then,
measure voltage of the terminal -TB248 "2" and make sure it is 26

+1.3/-1.8V.

(4) Set the switch INV to OFF and make sure that the light INVERTER FAIL

on the annunciator panel illuminates.

(5) Pull out all circuit breakers.
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"1 Aircraft S/N 652SA unless modified by MAI Kit Drawing ~92619-8202

Fig. 13-18 AC power system
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3.4 TROUBLE SHOOTING AC POWER SYSTEM

Trouble I Prbbable cau‘se 1 Remedy

INVERTER FAIL light is I (a) Defective r;iast’er I Check master

not illuminated even if I caution system. caution system.
INV switch is turned to

(b) Defective inverter Replace relay.
OFF and MASTER-CAUTION

failure detecting
is closed

relay installed on

the’relay box.

(c) Faulty in\ierter relay. Replace relay.

(d) Faulty inverter Replace switch.

switch.

(‘e) Faulty airplane i. Checkwiring for, con-

wiring. I~tinuity’and repair.

INVERTER FAIL light does I (a) Faulty inverter. I Replace inverter.

not go out even if INV
(b) Faulty inverter relay. Replace relay.

switchis turned to

MAIN- position (c) Faulty inverter fai- Replace relay.
lure detecting relay,

(d) Grounded AC power I Check wiring for

feeder. ´•I´• continuity.

(e) Fgultywiring. ~I Check wiring for

continuity.

(f) Faulty inverter Replace switch.

switch.

(g) .Faulty:circuit Replace circuit

breaker. ´•~ji-eaker.

~NVERTER;FAIL.lighf Is::~ (a) Faulty DC-DC con- Replace DC-DC con-

illuminated. while verter. I´•verter.

starting engine (b) Faulty converter ´•(:Replace relay.
relay.

(c) Open diodd CR207. Replace diode.

(d) Faul:ty wiring. :I Check for con-

tinuity.

(e) ´•C´•ircuit breaker Check for faulty
CONVERTER.o.f main wiring and reset.

junc t ion tioi´• ´•bas

tripped

Frequency andvdlt~ ::-l_.(a) ,Faulty-inverfer, l:AdJus+or replace~n-
deviate -verter per´• vendor

specified values ´•II :I overhaul manual.

High level of rade6 1::.~ ´•:l-l~a):::´•´•Po.or: :bondlngl´•’td airr Improve bonding.
noise
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4. LIGHTING

4.1 LANDING AND TAXI LIGHT

Landing and taxi lights are installed on both sides symmetrically on the

lower sides of the nose. These are used as landing lights at landing and

as taxi lights while taxiing.

These lights are controlled by a switch LDG TAXI located in the overhead

switch console and they are extended or retracted separately as the

switch is placed in MT or RET.

If the switch is placed to OFF, the light will turn off at the intermediate

position.

The landing light circuit is protected by circuit breakers, LDG TAXI LAMP

and LDG d TAXI LIGHT CONT on the circuit breaker panel. Lamps, 26V 250W

sealed beam type, are so installed that the center of the light beam is

directed to the forward of the attaching position.

4.1.1 REMOVAL AM) INSTALLATION (See Fig. 13-19)

(1) Remove rear inspection panel of landing I
and ta~d lights. I

(2) Disconnect wiring from lights.

(3) Remove outer frame from landing and

taxi lights by removing 6 screws.

(4) Remove landing and taxi lights by
removing 11 screws.

(5) Install in reverse sequence of

removal.

4.1.2 ADJUSTMENT OF LANDING LIGHTS

Fig. 13-19 Landing and taxi light

(1) Level the airplane.

(2) Place target boardat 18 ft. 8 in. (5.7 m) forward of the nose

landing gear wheel-axle, perpendicular to axis of airplane. Using

plumbs suspended from four alignment points at STA 1435 and 8880,

project the distance between two points on each side of fuselage
on target board to locate axis of aircraft.

(3) Using 32.7 in. (830 mm) long plumbs suspended from four alignment
points at FUS STA 1435 and 8880, project the distance between two

points on each side of fuselage on target board.

(4) Place RH landing light in MT position. Adjust position of light
so that center of beam may fall on a circle of 3.16 in. (80 mm)
radius drawn on target board with center located 27.55 in. (700 mm)
to the right of axis of aircraft and projection that is obtained

in accordance with paragraph (3) above.
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(5) Adjust LH landing light to the symmetrical position with RH light
in the same way.

(6) Return landing lights to RET position.

4.1.3 OPERATIONAL CHECK

(1) Close circuit breakers LH LDG 6 TAXI LAMP, RH LDG 6 TAXI LAMP,
LH LDG 6 TAXI LIGHT CONT and RH LDG 6 TAXI LIGHT CONT.

(2) Place landing and taid switch to EXT position, and landing and taxi

lights are actuated and illuminate in extended position.

(3) Place switch to RET position, and landing and taxi lights are

actuated and go out and retract.

NOTE

Check for noise and interference

during operation of landing lights.

4.1.4 MAINTENANCE PRACTICE

Refer to Grimes Manufacturing Co. "OVERHAUL INSTRUCTIONS WITH ILLUSTRATED

PARTS LIST" Manual Number H5-50069.

4.2 TIP TANK TAXI LIGHT (If equipped)

A taxi light is installed in the leading end of each tip tank and is

controlled by the TAXI switch in the overhead switch console. The lights
illuminate when the TAXI switch is placed to the ON position and go off

when the switch is placed to the OFF position.

4.2.1 REMOVAL AND INSTALLATION (See Fig. 13-20)

(1) Make sure all aircraft power is O~F.

(2) Remove 6 screws attaching the shroud.

(3) Remove shroud and shield.

(4) Remove 3 screws from the retaining clips; remove the clips.

(5) Bring lamp forward from socket and disconnect electrical wiring;
identify the wires.

(6) Install in reverse sequence of removal.
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NOTE

(i) Apply RTV732 adhesive sealant (Dow Coming Co.) or equivalent
to inside shroud rim before installing as required.

(ii) When installing, make sure that the shield is on the inboard side

of the shroud.

4.2.2 OPERATIONAL CHECK

(1) Close circuit breaker "NO.2 OVHD PANEL (LIGHT)".

(2) Turn taxi light switch to "TAXI" position. Make sure that taxi lights illuminate.

(3) Turn switch to "OFF"’ position, and taxi lights go out.

(4) Pull outcircuitbreaker.

1. Tip tank

2. Spacer
3. Ring assembly
4. Screw

5. Lamp
6. Clip

7
6

7. Screw 10

8. Shell g’a
9. Shroud

10. Screw

5\4 ‘3

Pig. 13-20 Tip tank taxi light (LH shown, RH opposite)

4.3 NAVIGATION LIGHT

Wing tip lights and tail light are installed on the outboard sides of the LH and RH tip tanks

and rearmost section of the fuselage, respectively, and they can be controlled by switch NAV

located in the overhead console. When they are on, their color is red (LH tip light), green (RH

tip right), and white (tail light), and they are stationary.

4.3.1 OPERATIONAL CHECK

(1) Close circuit breaker RH UPPER PANEL.

(2) Place NAV switch ON. Verify that wing tip lights and tail light illuminate.

(3) Place switch OFF, verify that lights go out, and return circuit breaker to open position.

4.4 ANTI-COLLISION LIGHT

Anti-collision lights required by regulation are installed one each on the upper surface of the

vertical stabilizer and the lower fuselage (if installed). They are controlled by switch BEACON

in the overhead console and radiate a red flashing light to all directions.
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4.6.1 CHECK

(1) breaker,Ijp~ER P~JE‘L (Aircraft 66i~A).

’(2) an’tiL-coliision light switch BE~CON lo ONi Verify that

ariti-collision lights on top of vertical stabilizer and on bottom

surface of fuselage rotate and illuminate.

(3) Place switch OFF, verify that anti-collision lights cease to rotate

and go out, and return circuit breaker to open position.

4.5 STROBE LIGHT

The strobe lights are installed on the outsides of LH and RH tip tanks

and tail cone, and are operated by STROBE~ switch in the overhead console.

The strobe light flashes out at 50 cycles per minute.

NOTE

(i) When cover-attaching screws are unscrewed

to remove’tip tank strobe light, navigation
lig~t cover (colored glass)-also comes off,
so take care of handling.

(ii) When strobe light is installed or the tip
tank is replaced, pay attention not to cause

fuel leak~due to rough work on thesmall

conduit tube in the tank.

(iii) When strobe lightinstalled´•on tip tank is

replaced, perform leak test and make sure of

no leaks at conduit tube. See Chapter VII

for leak test.prqcedure.

4.5.1 OPERATIONAL CHECK’

(1) Close circuit breaker RH UPPERPANn.

(2) Place strobe light switch STROBE to ON- and:.ascertain that the

strobe lights on LH and RH wing tips and tail cone flash out.

(3) Place the~ si~itch OFF and,upon seeing, t~je lights stop ´•flashing,
pull out Circuit breaker.

.r
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4.6 ICE INSPECTION LIGHT

The ice inspection light is installed in the LH outboard engine nacelle

and illuminates the outer wing half. This light is illuminated by the switch

WING ICE LIGHT on the overhead console.

4.6.1 OPERATIONAL CHECK

(1) Close circuit breaker RH UPPER PANEL.

(2) Set the ice inspection light switch ICE LIT to ON. Ascertain

that the ice inspection light comes on, illuminating the LH out-

board wing leading edge.

(3) Place the switch OFF, make sure that the light goes off, and then

pull out the circuit breaker.

4.7 INSTRUMENT LIGHT

Each instrument is illuminated by post type lights located’above the

instrument. The lighting system consists of three groups: pilot flight
instrument group, co-pilot flight instrument group and engine instrument

group. The brightness of each group can be adjusted indepen~ently. The

instrument light circuit is protected by circuit breaker INST PANEL LIGHT.

The brightness is adjusted by rheostats PILOT FLT INST,~ COPILOT FLT INST

and ENG TNST in the overhead console.

PILOT FLT INST: Standby compass, airspeed indicator, altimeter, turn

and bank indicatori rate of climb indicator, outside

air temperature indicator, attitude gyro, magnetic
compass natigation instruments and volt-ammeter.

GO-PILOT FLT INST: Cabin rate of climb indicator, cabin altitude differen-

tial pressure indicator, cabin pressure regulator,
co-pilot flight instruments, fuel quantity indicator,
fuel totalizer and vacuum gauge.

ENG INST: Torquemeter, ITT indicator, fuel flow indicator,
tachometer, oil pressure indicator, oil temperature
indicator, trim aileron positionindicator and fuel

pressure. indicator.
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4.7.1 OPERATIONAL CHECK

(1) Close circ~iit breaker I~JST PANEL LIGHT.

(2) Turn ~tieostats in the overhead console (for pilbt f~ight itlstru-

ments, co-pilot flight instfumelits and eng~irieinstruments) clock-

wise, and the f62lowing instrument lights gain brightness.
(a) Pilot flight instrument light (Pillar light)
(b) Go-pilot flight insfrument light (Pillar light)
(c) Engine instr~iment light (Pillar light)

(3) Turn rheostat counterciockwise to original position. Pull circuit

breaker to open.

4.8 PANEL LIGHT

The LH and RH switch panels and overhead console are lighted~internally
by means of an Pdge-lighted panel and brightness is controlled by the

rheostat PANEL in the overhead ronsole. The panel illumination circuit

is protected by circuit breaker INST PANELLIGHT. The forward circuit

breaker panel is illuminated by a post type ligt;t installed on the panel
and center circuit breaker panel is.illuminated by a light~ under the arm

rest. The light is illuminated by a switch installed under the arm rest.

This circuit is protected by circuit breaker MAP LIGHT.

4.9 RADIO CONTROLLER PANEL LIGHT

A panel ´•type illumination system is built into each radio controller and

brightness is adjusted simultaneously by rheostat in the overhead console.

Thecircuit breaker for this system is thesame as the instrument light
circuit.

4.10 TRIM INDICATOR LIGHT

The rudderand elevatortrim indicator~on th~ center pedestal are illuminated

by electro luminesceht in´•the dials. This :sysfem:is operated by
115V 400 Hz AC power and:the lights come on when the switch’ IND LITS on

the center instrument panel is turned to DTM. Brightness of the lights is

previously adjusted. If nec’essary, readjusting is possible by means of

the variable resistor installed behind center pedestal. This circuit is

protected by´•circuit breaker -TRIK POS LIGHT.

4.10.1 OPERATIONAL.CHECK

(1) Closi~ circuit breakeys.INV POWER,INVCONT, INS;r PANEL LIGHT and

TRIM POS LIGHT.

(2) Place switch INV on the LH to MAIN.

(3) Turn switch IND LIiTS inthe overhead-console to DIM. Make sure

that elevator and rudder trim dials grow light:

(4) Place the switch OFF and pull out the circuit breaker.
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4.11 CENTER PEDESTAL iIGHT

The center pedestal light is installed on the rear sPde of overhead

console. When map light and pedestal light switch is in MAP position,
it illuminates map, and in NORMAL position illuminates center pedestal.
The center pedestal light is supplied power through circuit breaker INST

PANEL LIGHT and brightness can be adjusted by the rheostat ENG INST in

the overhead console.

4.12 MAP LIGHT

The map lights are installed one each on the lower section of the LH and

RH control wheel and one combination light of center´•pedestal light in

the cockpit ceiling. The nap lights in the control wheels are controlled

by rheostats in the center of the control wheel. The combination light
for map and center pedestal light is illuminated when the switch is placed
to MAP position, and brightness is controlled by a rheos´•tat installed ad-

jacent to the switch. These map lights are powered through the circuit

breaker MAP LIGHT.

4.13 ROOM LIGHT

The two room lights are installed in cockpit ceiling and continuous cabin

ceiling lighting. The cockpit room lights are supplied power through cir-

LH side of cockpit. The cabin room lights are supplied power through eir-

cult breaker MAP LIGHT and lighted by the switch COCKPIT ROOM LIT on the

cult breaker ROOM LIGHT directly connected to No. 1 battery in the electric

compartment, so ´•they can be illuminated by cabin room light switches,

having no connection with switch operation in power source.

4.14 READING LIGHT

The reading lights are installed in the cabin ceiling above each seat lo-

cation and supplied power through circuit breaker READING LIGHT in the LH

main junction box.

4.15 PRIVATE ROOM LIGHT

The private room light is an extension of the cabin ceiling lighting. The

light is suppl’ied power through circuit breaker ROOM LIGHT connected to

No. 1 battery in the electric compartment, so it can be illuminated by private

room light switch in the private room, having no connection with switch

operation in power source.
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Aircraft S/N 652SA.

The cabin sign light is inst~lled on the cabin ceiling and can be

operated by the switch CABIN SIGN on the center instrument panel.
When the switch is set to FASTEN BELT, the light FASTEN SEAT BELT

comes on and for CAi)IN S~6N, the light NO SMOKING FASTEN SEAT BELT

comes on. This circuit is protected by the circuit breaker PASS SIGN

LIGHT in the circuit ~reaker panel‘ of the main junction box. Five

lamps are installed in the light assembly and are replaced by remov-

ing the light body from the:front side.

Aircraft S/N661SA, 697SAand subsequent

The cabin sign light is installed.in the ~orward’ceiling of the cabin.

The FSB CABIN SIGN switch (in.the overhead Console), when placed to

the ON position, illuminates the FASTEN SEAT BELT sign while the

NS CABIN SIGN switch tin the overhead console), when placed to ON,
illuminates the NO SMOKING sign. These circuits are protected by the

RH UPPER PNL (LIGHTS) circuit breaker.

4.17 CIRCUITBREAKER PANEL LIGHT

The forward circuit breaker panel (side wall) on the LH side of cockpit
is lighted by pillar lights and the rear circuit breaker panel is

lighted by light box installedunder the armrest of pilot seat. Each

circuit breaker panel light is controlled by the ON-OFF operation of

button type switch in light box under the arm rest of pilot seat. The

circuit breaker panel light circuits are protected by circuit breaker

MAP LIGHT on circuit breaker panel, together with map light circuit:.

4.18 CIGARETTE LIGHTER.

The cigarette´•lightei-s are installed in the cabin arm rest. This cir-
cult is protected by the circuit breaker CIGAR LIGHTER in the main

junction box. Power is supplied´•to each´•cigarette lighter through the

resistor on the RH upper side of the main junction box.
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4.19 LAMPS AND FUSES

Lamp Number I,ol:atjons

#32 7 Master caution light.. p~nel Ijffht, inEtriunent

lights, standbJ cum~,ass light~, ~ir´•e esr,inguisher h:lndle

light, warning’ I.ight ;Ind indiclat;cir lighl, cabin si8~ light

#334 i Engine instrunlent.lighl

#7512 i Wing tip light (Navigat´•ion !i~IlC)

#1683 Tail light (Navigation light!

*1 A- 7079B-24 Anti-collision light,ice inspection light:

#1495 1 Maplight, readinglight

#30$ Private room light.

*2 916-2020/961- Cabin -light
TaOO

*3 4553 Landing light

*1: Grimes Mig. Co., Urbana, Ohio, U.S.A.

"2: Ichiko Industries Co., T,td. fB n n n
vn M u u

*3: General Electric Co.

RECEIVE6B BY

~are I-’arts

(lamps, fuses,etc.)

Lamp MS25 237-3 27 2

ASA H334 i 3

MS~5232-’1683 1

MS25232-307 i

ASA #7512 1

~41S25069-:1495

*1 961-2020/961-Ta00 1 g
*2 A-707DB-~4

Fuse *3 AGC-S j"´•:1:1,~F;:2
*3 AGC-5 i 2

Safety Pin 1 035A-38864 I

NOTE *1 IkkoInd. Co. *4 :Aircraft S/N 652SA,

661SA, 697SA thru

*2 Crimes M-fg Co. 699SA

*3 Co. *5 Aircraft S/N 700SA

and subsequent
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5. WARNING SYSTEM

5.1 STALL WARNING SYSTEM

This system consists of alift transducer, a signal sunrming unit, a control

shaker installed on the cross bar of the column assembly and a flap posi-
tion potentiometer. T~e lift transducer actuates the control shaker to

alert the pilot(s) thatthe’~airspeed has decreased to 4 to g kts. above

the stall speed of each flap position.

5.1.1 LIFT TRANSDUCER (See Fig. 13-21)

The lift transducer is installed on the RH

wing leadin~ edgPJ W.STA 4220. Displacement
of movable piece exposed on the bottom sur-

face of the wing changes the magnetic flux,
changing voltage. An anti-icing system is

provided on the exposed section.

5.1.1.1 REMOVAL AND INSTALLATION

(1) Remove 4attaching screws.

(2) Disconnect wiring connector

I

through access door.

(3) Pull out the assembly showly Fig.13-21 Lift tradsducer

in outward direction of wing.

(4) Install in reverse sequence of removal.
ORIGINAL

As Received By
CBUTIOM

AT P

Do not deform exposed movable piece. If

it is bent, do not try to correct it.

5.1.2 FLAP POSITION TRANSMITTER (See Pig. 13-22)

This is a potentiometer installed on the ..~i
center wing trailing edge on RH side, re-

sistance of which varies as flap travels.

5.1.3 SIGNAL SUMMING UNIT lip

This unit is installed os the relay box of

the main junction box and, upon receiving I.´•i

and the lift tra~sducer, sen4s out a signal
.,r,to fhP ih~ri´•

Ilr ´•:~i:tt
i

Fig. 13-22 Flap position transmitter
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5.1.4 OPERATION AND ADJUSTMENT OF

STALL WARNING SYSTEM

5.1.4.1 CHECKOUT BEFORE

ADJUSTMENT

(1) Check vanes of lift transducer for deformation and damage.

(2) Replace flap from UP to 200 position.

(3) Verify that resistance between output terminals B and C of

flap potentiometer is 180n -t´• 10 R

For adjustment, change.position of lever relative to shaft by

loosening set screw on shaft of flap potentiometer.

(4) With flap in UP and 400 positions, verify that resistance

between output terminals B and C of potentiometer is as

follows:

UP position 3000n f 100R (Reference value)

400 position OR

5.1.4.2 OPERATIONAL CHECK

(1) Turn battery key switch ON, make sure that the landing gear Csafety switch is operative, and place flap in 400 position.

(2) Close circuit breakers STALL WARN and L/G CONT.

(3) Place switch STALL WARN TEST on RH switch panel in cockpit in

GND position, and shaker operates and control wheel shakes.

(4) Jack aircraft. (Landing gear safety switch inoperative)

(5) Hold lift transducer vane full aft.

(6) Place STALL WARN TEST switch in nT position, and shaker

operates, and control wheel shakes. Release lift transducer

vane to neutral position; shaker may continue to operate.
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5...4.3 MEASUREMENT OF SHAKER OPERATING ELECTRIC CURRENT (See Fig. 13-23)

Measure the electric current with the aircraft jacked, landing gear

safety switch inoperative, and flap in 400 position.

(1) Remove LH access panel in the main Ire~

junction box.

(2) Connect 100plA ammeter to lead

wires from E and F terminals of signal
summing unit. (A lead wire from E ter-

minal should be connected to termi-

nal and lead wire from F teninal to

terminal of ammeter.)
I

(3) Move vanes of lift transducer forward

slowly by hand. Repeat the process a

few times. The indicator of ammeter

travels smoothly from positive to
-ri

negative Record average value

of amperage when shaker operates.

Fig. 13-23 Connect ammeter to

terminal board TB245
5.1.4.4 ADJUSTMENT OF STALL WARNING SYSTEM

(1) Attach force applicator CSafe Flight Instr. Corp. P/N 990) to the lift

transducer in accordance with.the following procedure, see Fig 13-24.

(a) Attach gauge to force applicator mount.

(b) Place the hook of applicator on stop pin of vane. Fasten

applicator with fastening knob.

(c) By means of adjusting screw, adjust engagement of tip
of pressure arm of gauge with vanes to 0.02 to 0.03 in.

(0.5 to 0.8 mm).

Lift transducer

Stop pin

Backward ~Y
hook \NIovable piece

(vane)

Pressure arm Knob

Adjusting
screw Force

applicator
gage

Adjusting knob

Fig. 13-24 Attach force applicator
to lift transducer
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(2) Place flap in 400 position.

(3) Apply force of 0.6 G of gauge indication to vanes of lift trans-

ducer by rotating adjusting screw of force applicator. By ro-

tating NULL adjusting screw of signal summing unit, adjust
shaker actuating amperage to read within 5yA that is noted

in accordance with 5.1.4.3 (3) of this Paragraph.

(4) Place flap in 200 position.

(5) Apply force of 2 G of gauge indication to vanes of lift trans-

ducer by rotating adjusting screw of force application. By ro-

tating FLAP adjusting screw of signal summing unit, adjust
shaker actuating amperage to read within f 5p A that is noted

in accordance with 5.1.4.3 (3) of this Paragraph.

(6) Place flap in UP position.

(7) Apply force of 4.5 G of gauge indication to vanes of lift trans-

ducer by rotating adjusting screw of force applicator. If am-

s perage does not read within shaker actuating amperage of f 5~ A

that is noted in accordance with 5.1.4.3 (3) of this section,

adjust amperage to read within specified value by rotating F

adjusting screw of signal sunrming unit.

(8) Detach applicator and ammeter. Turn circuit breaker off. Re-

store aircraft to original condition.

NOTL

If the shaker actuating amperage is adjusted with the flap
in UP position, the amperage adjusted with the flap in

200 position becomes out of order. For readjustment, steps

(4) to (7) must be repeated with flap in 200 position.

CAUTION

Do not adjust sensitivity adjustment
scretr of signal sunrming unit.

5.2 ENGINE FIRE DETECTION SYSTEM

The fire detection system is installed independently on LH and RH engines
and consists of thermistor type continuous temperature sensor, control

unit and warning light.

The circuit for the fire detection system is protected by circuit

breaker LH(RH) FIRE DET.

The system continues to operate even if the MASTER switch is placed to the

EMER position, because the system is operated by battery through the

emergency relay.
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5.2.1 TEMPERATURE SENSOR

Two teimperature sensors with different lengths are installed in Zone I

and Zone II of the engines.

CA U-TION

(i) Temperature sensors should not be, bent frequently.

(ii) Bending radius should be greater than 1.19 in. (30 mm).

5;2.2 CONTROL UNIT

When resistance of~temperature sensor has decreased below 350R due to

fire, the relay in the contro~´•unit isactuated to light warning lamp.
The control unit is installed on the LH and.RH sides in the relay panel
in the center wing leading edge.

A short discriminator is provided´• in each contrbl unit to prevent the

fire warning circuit from operating when sensor is shorted due- to

failure. Therefore, If the temperature sensor is shorted; the fire

warping light will not illuminate even if the test switch for the

fire:detector is pushed.

5.2.3 WARNING LIGHT

The warning lights are built.in the fire~ extinguisher Bandies, which

are In the instrument~shroud, one for the left and onefor~theright
engine.

CAUTION:

Do not pull handle until fire is confirmed.

5.2.4 INSPECTION

When the test switch is and RH fire´• handles

are illuminated in red, indicating that~ the entire circuit of the fire

detector is operating normally. If they donot:illuminate, perform

an inspection in the followlngmanner.

(1) Faulty lamp
Test lamps built in the fire extinguisher -handle~.

~(2) Faulty control unit’

Check operation. If operation is faulty, replace
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(3) Open wire in circuit or faulty conract

Check continuity of circuit in accordance with wiring diagram.

(4) Short circuit of temperature sensor

(a) Disconnect the connector of each sensor and flexible cable.

(b) Measure the resistance at the plug between inner conductor

and outer sleeve. Resistance more than 200 R is normal.

Shorted wire should be replaced.

CAUTION

In measuring the resistance, use a circuit tester only.
When a voltage in excess of 10V is applied, disconnect

connector so that voltage is not applied to the control

uni t.

(5) Open circuit of wire of temperature sensor

(a) Open the nacelle door.

(b) Disconnect the plug at joint sectidn of temperature sensor and

flexible cable.

(c) Check continuity of ilmer conductor of temperature sensor. If

wire is open circuited in temperature sensor, replace.

5.3 OUTER TANK FUEL LOW PRESSURE WARNING SYSTEM

When outer tank fuel is empty or outer tank fuel transfer pump is defective,
a warning light LH(RH) OUTER TANK EMP in the center instrument’ panel is

illuminated (See Chapter VII). Test of warning light is performed by
closing circuit breaker LH(RH) OUTER FUEL EMP WARN and turning panel
indicator test switch´•to TEST. When indicator light dimmer switch is

turned to IND LITS DIM, warning light can be dimmed’.

5.4 LANDING GEAR WARNING SYSTEM

The warning is given by a horn installed on the forward section of LH

cockpit, and an UNSAFE light mounted on the LH switch panel.

5.4.1 HORN WARNING

The horn sounds if the landing gear control switch is placed to UP

position by mistake when the aircraft is on the ground, or if the nose

landing gear uplimit mechanism is misoperated during inspection, and/or
if- the power lever is moved close to FLT IDLE during flight with the

landing gear retracted. The horn ceases to operate with the shift of

the power lever from FLIGHT IDLE to TAKEOFF, or the landing gear control

switch is placed from UP to DOWN.

If the horn sounds in flight, operate the-horn cutout switch adjacent to

the landing gear control´• switch and indicator lights, and the horn will

cease to sound. When the power lever is moved to TAKEOFF position, the

horn cutout switch returns automatically to’the originalppsition.
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5.4.2 UNSAF~ iIGH~

Theunsafe lightis apush-tb-test t~pe w8rnihg light mount’ed on the LH

switch pan~l ali~ can be ´•tested:bg the’ lamp; The light can be

dimmed by tu~ning ~ND LITS on theoverhead switch console

to DIM.

When the following troubles or misop’eta~ions occur in the landing gear

system, UNSAFE light illuminates for warning.

Landing gear control switch is placed’UP on the ground.

(2) Main gear forward door is not closed.

(3) One of landing gear is not perfectly retracted.

(4) One of landing gear is not downlocked.

NOTIE

The UNSAFE light illuminating during re-

tractionandextension’~of the landinggear

is´•normal. The’ UNSAFE light illuminating

after the landing gear extending or retract-

Ing operation has been completed, and landing

gear has been downlocked or retracted perfectly
is not normal.

5.5~ MASTER CAUTION SYSTEM AND ANNUNCIATOR PANEL

The master caution system consists of master caution’ light which indicates

trouble of a system grouped in the annunciatorpanel. The annunciator

panel indicates trouble of a system. It is protected by circuit breaker

MASTER CAUTION.

5.5.1 MASTER CAZITION.LIGHT

The master caution light is a push-´•to-test type light installed in the

center upper shroud and isillur~nated and indicates CAUTION if any

one of the systems- shown on the annunciator panel is abnormal.

After confirming~the nature of failure from the annunciator panel,

push the.master caution light’,. then indication of CAUTION goes off

and it is reset for the~next warning.

5.5.2 TEST SWITCH

When the-test switchjis pushed, master caut~ion,light and annunciator

The test switch is~installed adjacent to the MASTER CAUTIONlight.

panel are ’illuminated and lamp test is done.
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5.5.3 ANNUNCIATOR PANEL

The annunciator panel is installed on the side panel of cockpit. When a

system’-included in~the panel hasa trouble, master caution´•li‘ghf and

panel are illumi~nated, indicating a troubled system, and remain on until

failure or.abnormal condition of the system has been corrected.

Aircraft S/N 652SA and 661SA

Nomenclature Lighting See Para.

FUEL LOW LEVEL Lighted when indication of main tank 5.6

fuel quantity indicator or main tank

fuel drops below 30 f 5 gals.

L(R) BOOST PUMP Lighted when boost pump pressure 1 5.8

FAIL drops below 3.2 f 0.4 psi.

L(R) FUEL FIL Lighted when differential pressure 5.9

BYPASS between inlet and outlet of fuel

filter reaches more than 1.9.0.3 psi.

INST VAC FAIL Lighted when differential pressure be- 5.16

tween vacuumpressure of vacuum system
for gyro instruments and cabin pressure

drops below 4 f 0;25 in-Hg.

L(R) DC GEN OUT Lighted when generated voltage drops 5.17

below main bus voltage or abnormal

high voltage is generated.

INVERTER FAIL (Lighted when inverter output voltage 5.19

drops below 68V.

CABIN PRESS LOW Lighted’when cabin pressure is lower 5.10

than atmospheric pressure correspond-
ing to 10,000 (+0, -1000) ft. of alti-

tude.

DOOR OPEN JLi~hted when entrance door or baggage 5.13

compartment door is open or door lock

is imperfect.
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Aircraft S/N 697SA and sdb~secjuent

Nomenclature Lighting See Para.

FUEL LOW LEVEL Lighted when indication of main tank 5.6

fuel quantity indicator or main tank

usable fuel drops below 30 5 gals.

DOOR OPEN Lighted when entrance door is open or 5.13

door lock is imperfect.

L(R) BOOST PUMP Lighted when boost pump pressure 5.8

FAIL drops below 3.2 f 0.4 psi.

L(R) FUEL FIL Lighted when differential pressure 5.9

BYPAS S Ibetween inlet and outlet of fuel

filter reaches more than 1.9 0.3

psi.

CABIN PRESS LOW Lighted when cabin pressure is lower 5.10 ethan atmospheric pressure correspond-
ing to 10,000 (+0, -1000) ft. of

altitude.

AIR COND SYS FAIL Lighted when air conditioning inlet 5.11

bleed air pressure reaches more

than 37 psi or air conditioning com-

pressor outlet temperature reaches

more than 224 f 80C (435 f 460F).

L(R) DC GEN OUT Lighted when generated voltage drops 5.17

below main bus voltage or abnormal

hi~h voltage is gerierated.

L(R) FEEDER OUT Lighted when load bus is not supplied 5.18

power due to failure of feeder or

overload.

BAT TE~P’ 1200 Lighted when internal temperature 5.21
of battery reaches more than

1200F.

BATTERY OVER Lighted when internal temperature 5.21
of battery reaches more than

1500F.

DEFOG OVER TEMP Lighted when defogging air tempera- 5.12

ture reaches more than 2000F (930C).
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Nomenclature Lighting ISee Para.

INVERTER FAIL Lighted when inverter output voltage 5.19

drops below 68V.

PI T/BANK PWR FAIL Lighted when power supplied to turn 5.15

bank indicator for pilot~is lost.

COPI T/BANK PWR Lighted when power supplied to turn 5.15

FAIL bank indicator for co-pilot is

lost.

INST VAC FAIL Lighted when differential pressure 5.16

bet~jeen vacuum pressure of vacuum

s~stem for gyro insttuments and cabin

pressure drops below 4 0.25 in-Hg.

5.5.4 OPERATIONAL CHECK

(1) Close circuit breaker MASTER CAUTION. Make sure that master

caution light and relative warning light on the annunciator

panel, corresponding to the airplane condition, are illuminated.

(2) Push test switch and make sure that all warning lights areillurn~inated.

(3) Pushing test switch, turn indicator light dimmer switch to DIM and

OFF.

DIM Make sure that master caution light and all warning
lights dim.

OFF Make sure that master caution light and all warning lights
become bright.

(4) Push master caution light and make sure that CAUTION light goes off.

5.6 FUEL LOW LEVEL WARNING SYSTEM

The fuel low level warning system gives a warning by a switch in the fuel

quantity indicator, which actuates when main tank fuel quantity Indicator

indicatesless than 30 f 5 gal., and by a float switch adjusted to actuate

when usable fuel in main tank is 30 ;t 5 gallons.

This warning system illuminates FUEL LOW LEVEL light on the annunciator

panel when the switch in the main tank fuel quantity´• indicator or the

float switch In the main tank actuates.
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5.6.1 OPERATIONAL CHECK

(1) Close circuit breakers MAIN INV POWER, MAIN INV CONT, MASTER

CAUTION, FUEL LOW LEVEL WARN and FZ~EL QTY IND.

(2) Place the inverter switch to MAIN.

(3) Turn fuel quantity indicator test switch to MAIN and make sure

that FUEL LOW LEVEL light on the annunciator panel is illuminated

when main tank fuel quantity indicator indicates 30 -f 5 gallons.

(4) Place fuel low level test switch to TEST and make sure that FUEL

LOW LEVEL light on the annunciator panel is illuminated.

(5) Place inverter switch´• to OFF and open circuit breakers except FUEL

LOW LEVEL WARN.

(6) Set: the airplane in level position and after confirming main tank

fuel being in the same level, drain fuel until FUEL LOW LEVEL light
on the annunciator panel is illuminated. Make sure that the re-

mainingusable fuel is 30 ~t 5 gallons. If not, adjust float

switch installing position.

5.7

(I

5.8 BOOST PUMP FAILURE WARNING SYSTEM

The boost pump failure warning system gives a warning of boost pump failure

by actuating a fuel pressure switch of boost pump installed in the leading

edge of the center wing. Boost pump fuel pressure switch actuates when

boost pump discharge pressure drops below 3.2 f 0.4 psi and illuminates

L(R) BOOST PZT~IPFAIL light. This warning system illuminates L(R) BOOST PUMP

FAIL light with circuit breaker LH(RH) BOOST PUMP opened and puts out the

light with the’circuit breaker closed.

5.9 FUEL FILTER BYPASS WARNING SYSTEM

The fuel filter bypass warning system gives a warning of´•fuel filter

clogging when differential pressure between inlet and outlet of fuel filter

installed in the leading edge of ´•inner wing is 1.9 0.3 psl. or more due
to foreign material, and illuminates L(R) FUEL FIL BYPASS light.
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5.10 CABIN PRESSURE WARNING SYSTEM

The cabin pressurewarning system gives a warning of low cabin pressure by
actuating the cabin pressure warning switch installed on the forward section

of LH cockpit. The cabin pressure warning switch actuates when cabin

pressure drops belowatmospheric pressure corresponding to 10,000 (+0,
-1000) ft. of altitude and illuminates CABIN PRESS LOW light on the annun-

ciator panel.

5´•. 11 AIR CONDITIONING FAILURE WARNING SYSTEM

The´• air conditioning failure warning system gives a warning of air condi-

tioning failure by actuating air conditioning failure~ warning pressure

switch and temperature switch installed on the air conditioning compart-
ment. The pressure switch a’ctuates´• at more than 37 psi.of bleed air

pressure, inleft~ of ´•air’~conditioning system... The´•´•temperature switch

actuates at 224 f 80C~(435 f 46qF) of outlet air temperature, air condition-

ing compressor. When any of pressure switch or temperature switch actuates,

a press-to-test type air conditioning warning light ACS FAILURE (*1) on RH

switch panel, or AIR COND SYS FAIL light ("2) on the annunciator panel is

illuminated.

5.12 DEFOG AIR TEMPERATURE WARNING SYSTEM

The defog air temperature warning system gl~ies a warning of defog system

LH and RH windshield defog air outlets.

failure by actuating defog air´•temperature warning switch installed on the

Defog air temperature warning switch actuate’s when windshield defog air

outlet temperaturereaches more than 2000F (93"0) ana´•illuminat‘es DEFOG

OVER TEMP warning light on thepilot instrument panel ("1), ~the annunciator

panel (k2).

5.13 ENTRANCE DOO~ OPEN-fJARNING SYSTEM´• I
The door open warning system gives a warning of door open or imperfect
lock by actuating door lock switches installed on the entrance door.

This warning sys-tem illuminates the’ ENT DOOR OPEN light on the annunciator

panel wt~en the entrance aoor is open or lock is imperfect.

5.14 HEATED WINDSHIELD ANTI-ICE TEMPERATURE WARNING SYSTEM

(Aircraft S/N 661SA, 697SA and subsequent)

.The heated, windshield anti-ice´• temperature warning system gives a warning
of windshield anti-ice system failure by actuating windshield anti-ice

temperature controller installed on the lowe_r section of electronic com-

partment when temperature sensor installed on the LH and RH windshield

glass reaches 129 f~50F (5411t 30C); and by illuminating L(R)’H/W OVER’TEMP
annunciator light.

*1 Aircraft S/N 652SA and 661SA

Jt2 Aircraft S/N 697SA and subsequent
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5.15 TURN/BANK INDICATOR POWER WARNING SYSTEM

The turn/bank indicator power warning system illuminates push-to-test type

warning light T/B IND POWER FAIL (*1) on the instrument panel or PI(COPI)
T/BANK PWR FAIL ("2) on the annunciator panel, when turn/bank indicator

is not supplied power.

5.15.1 OP~RATIONAL CHECK (*1)

(I) Close circuit breaker MASTER CAUTION.

(2) Close circuit breaker T B IND. Make sure that T/B IND POWER FAIL

light goes out.

(3) Open circuit breaker T B IND. Make sure that T/B IND POWER FAIL

Fight illuminates.

5.16 VACUUM PRESSURE WARNING SYSTEM

The vacuum pressure warning system gives a warning of vacuum pressure source

failure for gyro instruments by actuating vacuum pressure warning switch

installed on the forward section of LH cockpit.

between vacuum pressure of vacuum system ´•and cabin pressure drops below

The vacuum pr~ssure warning switch actuates when differential pressure

4~ f 0.25 inrHg: and illuminates INST VAC FAIL Light on the annunciator panel.

5;17 GENERC~TOR’FAILURE WARNING SYSTEM

The’ generator failure warning system gives a warning of generator output
failure by actuating reverse current cutout relay installed in the LH main

junction~ box or overvoltage protecting relay installed in the RH main junc-
ti’on~box and by illuminating L(R) DC GEN OUT light on the annunciator panel.

The reverse ~’curr8nt cutout relay actuates when generated voltage drops
below main’bus voltage and 9 to 25A of reverse current is generated in the

generator,’ and cuts generator out of main bus. The overvoltage protecting
relay actuates when generated voltage reaches more than 32 to 34V and

cuts generator out of main bus and protects the equipment from high voltage.

5. 18 FEEDER FAILURE WARNING SYSTEM

The feeder.failure warning system gives a warning of feeder failure by
tripping feeder-protecting circuit breaker installed on the main junction
box and illuminating L(R) FEEDER OUT light in the annunciator panel when

overcurrent passes through feeder. I)
*1 Aircraft S/N 652SA and 661SA

*2 Aircraft S/N 697SA and subsequent
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5.i9 FAII;ZjRE WARNING SYS’rE~i:

The inverter failure warning slstem giir~$ a warning of invert~r failure by
actuafirig iriirerter failure war"izin~ rei~y installed on the AC power relay
bbx~ of electric compartment wtze’n inverter output voltage drops and by
illuminating INVERTER Fi~ILlightdn theannunciaror paneli The inverter

failure warning´• relay actuates when inveliter butput voltage drops below 68V.

5.20 INDICATING ~IGHT

5.20.1 BETA RAN%E INDICATING LIGHT

The beta range indicating light is installed on the center instrument

panel and illuminates LH(RH)´• BETA RANG~ when engine is in beta range

mode or propeller low pitch condition~. To test lamp, close circuit

breakers LH(RH) EN~ CONT and INST PANEL LIGHT and turn panel indicator

test switch to TEST. Whenindicator lightdimmer switch is turned To

DIM, indicating light´• can be´•dinwed.

5.20.2 LANDING GEAR POSITION INDICATING LIGHT

The landinggear position indicating light is a push-to-test type light
installed on the LH switch panel. ~It has three~lamps: -NOSE, LH and RH,
and is illuminated when landing gear is in down position. To test lamp,
close circuit breaker LG POS IND and push indicating iight. When

indicator light dimmer switch is turned to DIM, indicating light

can be dimmed.

5,20,3 ENGINE START INDICATING LIGHT´•

The engine start indicating light is, in the head of.engine ´•start switch

installed´•on thecenter pedestal switchpanel.and is illuminated in

engine starting.

5.20.4 MANLTAL PROPELLER DE-ICE INDICATING LIGHT

(Aircraft S/N 652SA)

This is a push-to-test tpe indicatingiight installed on the center

pedestal switch panel and is illuminated ~ilring manual operation of

propeller de-ice system. To test this lamp, close circuit breaker

RH MANPROP DE-ICE and push the light.

13-8~
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5.20.5 FLAP POSITION INDICATING LIGHT

The flap position indicating light is a push-to-test light installed on

the flap controller, RH side’of center p~edestal. It has the four

positions of UP, 50, 200 and 400 and indicating light corresponding
to flap position is illuminated. To test lamp, close circuit breaker

FLAP CONT and push the light. When indicator light dirmnerr switch

is turned to DIM, indicating light can be dimmed.

5.20.6 HEATED WINDSHIELD HI HEAT MODE INDICATING LIGHT

(Alrcraft S/N 6’61SA, 697SA and subsequent)

The heated windshield HI HEAT MODE indicating light is a push-to-test
type light installed on the instrument panel and illuminated when

heated windshield switch to ON and push the indicating light. When in-

dicatorlight dimmer switch is turned to DIM, indicating light can be

dimmed.

5.20.7 HEATED WINDSHIELD INDICATING LIGHT

(Aircraft S/N 6’61SA, 697SA and subsequent)

The heated windshield indicating light’is a push-to-test type light
installed on the LH overhead switch panel and LH(RH) WINDSHIELD HEAT ON

light is illuminated during operation of heated windshield .anti-icing.
To test the lamp, close circuit breaker LH(RH) HEATED WINDSHIELD CONT

and push the indicating light. When indicator light dimmer switch is

turned to DIM, indicating light can be dimmed.

5.20.8 WING DE-ICE INDICATING LIGHT

The wing de-ice indicating light is a push-to-test type light.installed
in the overhead switch,console and WING BOOT ON light is illuminated

during operation of wing de-ice. To test the lamp, closecircuit

breaker WING DE-ICE and push the indicating light.. When indicator light
dimmer switch is turned to DIM, indicating light can be dimmed.

5.20.9 ENGINE AIR INTAKE ANTI-ICE INDICATING LIGHT

The engine air intake anti-ice indicating light is a push-to-test type

light installed on the overhead switch console and LH(RH) ENG INTAKE

HEAT’ON light is illuminated during operation of engine air; intake

anti-ice. To test the lamp, push the indicating light. Whenindicator

light’dimmer switch is turned to DIM, indicating light can bedimmed.

5.20.10 OIL COOLERAIR INTAKE ANTI-ICE INDICATING´•L;IGHT

The oil cooler air intake anti-ice‘indicating light.is a push-to-test
type light installed on the overhead consoieand LH(RH)OIL COOLER

HEAT T)N l.ight if; -fllllmirla~cdd diirl.ng operation of cooldr air

intake anti-ice.the indicator light dimmer switch is turned to DIM, the indicating light
To test the lamp, push the indicating light. When

can be dlnrmed.

13-88
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BATTERY TEMPERATURE WARNING SYSTEM

Tfie battery temperature probe consis~s of a temperature sensing element

~htained in the connecting strap whidh replaces a strap of the battery
iii the hottest area. The sensing element is connected to a quick dis-

connector mounted´•on the battery case~near the.existing battery
biinnector´•. The indicator-is a dual battery temperature read-outtype which

i~ designed to read the’temperature of two.nickelcadmium batteries in

wit~ theprobe. Two warning lights are provided: AMBER light
labeled 1200F which illuminates if either battery temperature exceeds 1200F,
~nd one RED light labeled HOT which i´•llimunates if either battery temperature
~xceeds 1500F_ It is a2" indicator with test switches and battery isolate

switches.

5.20.21 REMOVAL 6INSTALLATION:OF BATTERY PROBE

CA UT ION

Makesureaircraft power is~OFF´•by
turning th~’master key switch -to

the OFF position.

(1) Gain access to the battery (or batteries).
(2) Disconnect battery power connector.

(3) Disconnect temperature warningconnec.tor (located’ near battery

(4) Remove battery ~cell cover.

connector).

(5) Remove 2 eachnuts attachingthe probe to the battery cells.

(6) Removenuts, washers and screws attaching connector to

battery case.

NOTE

Do notpull teflon tubing at

connector or probe strap.

(7) Install in.reverse sequence of removal.

NOTE

When installlng_ connectorseal~both
~ides of: flange- with Coasf 1Pro Seal
~707. o:r DOW Cd’rning 732 RTV sealant.

5.21.2 REMOVAL C INSTALLATION OF T~MPERATURE. INDICATOR

(1) :Aircr$ft potjer OFF;

(2) Loosen (1) clamp screw´•,

(4)(3) Pull indicator from’panel.
Disconnect connector from back of -indicator.

(5) Install in~ reverse seque~nce of removal.

13-89
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5.21.3 MAINTENANCE

Inspect the temperature probe any time the battery is removed

from the aircraft for inspection or service.

(1) PROBE

Perform leakage´•check as shownin Pig. 13-25.

NOTE

Be careful not to let the test pins
touch the metal case of plug.

Perform resistance check between pins A to B and between B to

C of the temperature plugas shown in Fig. 13-25.- Check the

resistance between pin B and the pl~g metal case; this resis-

tance should be 5 megohms or higher.

NOTL

Be careful not to let the test pins
touch the metal case of plug.

If either leakage or resistance check

does not pass tests, replace the probe.

(2) INDICATOR

Calibration check per below

(a) Where possible use P601-V or ~P602 Tester (available from

Foxtronics/Tramm).
(b) Refer to manufacturer’s operational handbook for use of

the’P601-V or P602 test boxes.

NOTIE

If indicator calibration is required,
return to the indicator manufacturer.
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Simpson 260 or

I;F) 20,000 ohm/volt

3 1 test meter

Probe check

PROBE

A) "B" to "C" resistance depending on temperature

49.9 K -200F 5.5 Meg ~L
FIXED

OOF 3.05 Meg~L

+320F 1.08 Meg
B 1750F 300 KR

S1200F 102 KI-~
VARTABLE

+1500F 51.1 KrZ

f1700F 33.2 KR

C) +1900F 22.1 Kn

Resistance check

Fig 13 25
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5.22 ICE DETECTOR SYSTEM (Ships Modified by S/B No.080130-003A)

5.22.1 GENERAL

(a) The Rosemount ICE DETECTION SYSTEM provides an advisory light and aural warning to the

flight crew when the airplane has entered icing conditions so that ANTI-ICE and deicing procedures

may be initiated.

(b) In some light icing conditions at or near O"C, the ice detection system may not indicate icing before

it becomes visible on the leading edges or the windshield surfaces. Nevertheless the deicing

systems should be turned on at the first sign of icing, either visually, or by activation "ICING" light.

5.22.2 FUNCTIONAL TEST (See Fig 13-26 thru 13-28)

(1) Obtain a stopwatch.

(2) Confirm the following:

(a) Ensure "ICE DET" circuit breaker is disengaged.

(b) Connect external power supply or battery to aircraft.

(c) Engage the "MASTER CAUTION" circuit breaker.

(d) Engage the "INST" or "INST PANEL" circuit breaker.

(e) Ensure the "IND LTS DIM" switch or "IND LT" switch is in "OFF" position, or is in "BRT" position.

(3) Sensing Mode Test

Engage the "ICE DET" circuit breaker.

(a) Verify "ICING" indicator light remains "OFF".

(b) Verify "FAIL" indicator light extinguishes.

C; FUEL
LH

rip
MAIN BOOST

TANK
VALVE PUMP

IND CONT

OUTER RH

CONT

Fig 13 26

13-92 12-27-99



maintenance
Ilrp manual

(4) LampTest

Press the "ICING" and the "FAIL" indicator light caps respectively.

(a) Verify respective indicator light illuminates brightly.

Turn the "IND LTS DIM" switch to "DIM" position, and press the "ICING" and the "FAIL" indicator

light caps respectively.

(b) Verify respective indicator light illuminates dimly.

(5) Detecting Mode Test

NOTE

The ice detector incorporates a probe that vibrates continuously at a specific

frequency. If ice is encountered in flight, ice adhering to the probe will result in a

change in this frequency. The frequency change will be detected and the advisory

light and aural warning will be activated. The probe is then heated automatically to

remove the ice so that a new cycle of ice accumulation and detection can start. To

simulate ice on the probe for ground tests, the vibrating probe can be grasped

between the thumb and forefinger.

WARNING

The sensing probe and strut become very hot in a few seconds when an ice

signal is turned on. Be careful to prevent burns.

Initiate the detecting mode by slowly squeezing the sensing probe between the thumb and forefinger

until the "ICING" indicator light turns on, then start the stopwatch. Release the probe when the

temperature of the probe and the strut begins to rise. Stop the stopwatch when the "ICING" indicator

light turns off.

(a) Verify that the probe and the strut heaters activate.

(b) Verify the "ICING" indicator light illuminates for 60~10 seconds, and the horn sounds for 0.5

seconds when the ’ICING" light first illuminates.

(c) Verify the "FAIL" indicator light remains "OFF".

(6) PresstoTest

Press and hold the "TEST" switch for 5-10 seconds.

(a) Verify the "ICING" indicato’r light illuminates while the switch is pressed, and the horn sounds for

0.5 seconds when the "ICING" light first illuminates.

(b) Verify the "FAIL" indicator light remains "OFF".

12-27-99 13-93 1
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e%g~Q
800 I I)´• O

body

~ap\lamp

TEST switch ICING indictor light

Fig 13 27

(7) Fail Mode Test

Pull the "ICE DET" circuit breaker. Verify the "FAIL" indicator light illuminates.

(8) Disengage the following circuit breakers, as applicable:

(a) "MASTER CAUTION"

(b) "INST" or "INST PANEL"

(c) "RH OVHD PANEL No.2"

~9) Remove electrical power from the aircraft.

5.22.3 Replacement of Indicator Light Lamp

(1) Turn off electrical power to the indicator light.

(2) Remove the cap from the indicator light body.

(3) Remove the defective lamp and insert a new lamp. (MS25237-327)

(4) Reinstall the cap on the indicator light body. (finger tight)

(5) Reset the electrical power.

1 13 94 12-27-99
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CHAPTER XIV

SUPPLEMENTS

SUP.1 TRIM-IN-MOTION ALERT SYSTEM

i. GENERAL´•´•´•´•´•´•´•´•´•´•´•´• Sup. 1-1

2. SYSTEMDESCRIPTION Sup. 1-I

3. MAINTENANCE Sup. 1-1

4. FUNCTIONAL CHECK Sup. 1-1

5. TROUBLE SHOOTING Sup. 1-1

6. WIRING DIAGRAM Sup. 1-2

NOTE: This system is installed in accordance with MHI Service Bulletin

093/22-009 (current revision)
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´•]1.GENERAC
The Trim-in-Motion Alert System isinstalled to provide an aural alert’that the elevator trim is

operating in the airplane nose up direction with the flaps up. This sjrstem is designed
specifically to warn of an inadvertent slow down while in cruise flight: with, the autopilot
engaged. The alerts will occur with increasing frequency asthe airspeed is reduced. The

Trimtin-Motion aural tone sounds only~’when the trim is opeiating in the nose up direction,
and only when the flaps are UP.

2. SYSTEM DESCRIPTION

The Trim-in-Motion Alert System consists of a one way cam directly Connectdd~ to the elevator,
trim cable drum assembly (PN:016A-91620) located in the center pedestal of the cockpit, a

micro switch actuatedby the one way dam, an electronic/relay equipment assembly [PN:MUB-
1203´•( located in the forward cockpit area and mounted on the connection box (PN:OIS~A-
88141), and an alert horn mounted in the forward ceiling panel. 28VDC discrete signais’ii;om
the micro switch are conveited to an impulse by a timing circuit and intermittent voltage is

sent to the alert horn.

3.MAINTENANCE

This system and’its ~omponents require no periodic servicing.

4. FUNCTIONAL CHECK

Proper operation ´•should be verif~ed as part~of the 100 hour check by performing fouoking.
(1) Aircraft power ON

(2) With flaps UP, run elevator trim in the airplane nose up direction. Verify tone sounds.

(3) Run elevator trim in the nose down diiection. Verify no tone.

(4) Select flaps 5, run elevator trim in the nose up direction. Verify no tone:

5. TROUBLE SHOOTING

If the system fails to function properly in the functional check, conduct the following:
(1) If the system fails to sound the alert horn:

(a) Cycle the "FLAP CONT’circuit breaker and verify it is IN. Verify the flap handle is in the

"UP" position.

(b) Cycle the "TRIM IN MTN’ circuit breaker (CB206M) and assure it is full IN.

(c) Listen for the micro-switch on the cable drum assembly to alternately make and break as

the trim is run in the airplane nose up direction.

(d) Verify intermittent 28V electrical power is provided to pin 5 of the equipment assembly
[PN:MUZ-L203-()I when the elevator trim is run in the airplane nose up direction. (See

Fig. 14-1)

1-lb-98 Sup.l-l
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(e) Verify operation of the Trim-in-Motion horn by removing the connector to the equipment

assembly and applying 28VDC power to socket 4 and ground~ to socket 3 of the connector

(Do not~ apply power and ground to the pins of the equipment assembly). The horn should

sound. If not,~the horn has failed,8nd needs to’be replaced.

(f) Verify operation of the flap interlock relay (I<209M) by applying 28VDC power to pin 5_and

G~and gi´•ound to~pin 7 of the equipment assembly. Place~ a voltmeter b;etweenpin 4~and

ground. Relay operation should be audible and 8SVDC~should be measured on the

voltmeter. If voltageftis not measured at pin 4, either the flap interlock relay or the Timer

Module (K208M) has failed and needs to be replaced.
(2) If the alert horn sounds when the elevator trim moves in both the airplane nose up and

nose down direction:

The clutch in’the cam assembly (PN:035A-991514-105) has locked up and shouldbe

replaced.
(3) If the’alert horn sounds continuously:

The i~orn Tirrier Module (PN:9514-2-0) has failed and must be replaced.

6. WIRING DIAGRAM

Fig 14-1 shows the wiring connections of the Trim-in-Motion Alert System.

*Voltage Spike is of 0.2 seconds duration-and should be measured with ´•an analog voltmeter.

:i:
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TRIM-IN-MTN
i ct~ W3313M22

W3312M22
5A- C

TRIM-IN-MOTION NO

SWITCH

TRIM-IN-MOTION

HORN TIMER MODULE I

BLU YEL 1
4 1 I W3314M22

ON FOR 0.2 SECS

BLK I TIMER MODULE TRIM-IN-MOTION
BRN 3 W3315M22

HORN

A3

XI
Al 6

f I I I,

FLAPINTERLOCK xz i, I, I 1 ~3
RELAY

ELECTRONIC/RELAY EQUIPMENT ASSEMBLY N

C123B22
2

UP

"I

,C~(PZ09)
FROM FLAP UP LInl~e------I: j d C--------- C123822 1

SWITCH(REFER TOFLAP t~j (FOR MU-28-35 AND

CONTROL CIRCUIT) MU-28-36A(S/N 661, 3
679-699))

C123C22 FLAP POSITION

CONNECTION BOX (FOR MU-2B-36A INDICATOR LIGHT

L..___.._. ._..__i (S/N 701-730))

Fig 14-1 l~im-in-motion alert system
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CHAPTER XIV

SUPPLEMENTS

SUP.B AUTOMATIC AUTOPILOT DISCONNECT SYSTEM

1. GENERAL´•´•´•´•´•´•´•´•´•´•´•´• Sup. 2-1

2. SYSTEM DESCRIPTION Sup. 2-1

3. MAINTENANCE Sup. 2-1

4. FUNCTIONAL CHECK Sup. 2-1

5. TROUBLE SHOOTING Sup. 2-2

6. WIRING DIAGRAM Sup. 2-2

NOTE: This system is installed in accordance with MHI Service Bulletin

093/22-009 (current revision)
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1.GENERAL

The Automatic Autopilot disconnect System is designed to disconnect the autopilot when the

airplane slows to 135 kias for normal operation with flaps UP. it is designed specifically to

prevent the airplane from being inadverteritly stalled by the autopilot. It Is operable only with

the flaps UP. A three second aural Olorn) and visual light alert prior to the disconnect is

provided by thiS system. The disconnect airspeed has been seiecteb to provide a largemargin
above stall. To engage the autopilot, the airspeed must be apprdximate 10 knots above the

disconnect airspeed.

2. SYSTEM DESCRIPTION

The Automatic Autopilot disconnect System colisists of an electroniclrelay equipment

assembly IPN:MU2-12b3-( )1 located in the forward cockpit area and mounted on the

connection box (PN:016A-88141), a pressure switch placed between the copilot’s pitot and

ship’s’alternate static pressure source and mounted on the equipment assembly; an alert horn

mounted in; the forward ceiling pane!, an "A/P OFF’ indicator light mounted in the windshield

center post and integrated with the disconnect circuitj of the existing autopilot. The alert

horn and "A/P OFF’ indicator light provide an aural and visual alert for 3 seconds before

disconnected. Additionally, the light remains illuminated until the pilot presses the "AP

DISC" switch on the control wheel.

S.MAINTENANCE

This system and its components require no periodic servicing.

4. FUNCTIONAL CHECK

Proper operation should be feri~edas part of the 100 hourch~ck bjr performing following.

NOTE

";yp OF" light should illuminate for approximately Isecond~and alert

horn sounds 0.5 second after.turning on Radio Master Switches.

(1) Connect the pitot-static tester to the pilot’s and copilot’s pitot tube. Vent the static

pressure to ambient.

(2) Aircraft power ON’

(3) For airplane equipped with an air driven pilot attitude gyro, disconnect engine bleed air

tube from LH or RH engine and connect an auary air pressure source~to the tube.

Apply air pressure (18 psi or above) and ensure the "INST VAC FAIL" annunciator light
goes out and the attitude gyro isself-sustaining.

(4) For airplane equipped with an electrical driven pilot attitude gyro, ensure indicator flag
disappears and the attitude gyro is self-sustaining.

(5) Turn on inverters, and radio master switches. Autopilot master switch to ON ~if

.equipped).
(6) Set the flaps to UP. Adjust the pitot pressure to an airspeed of 150 kias or greater.

Engage the autopilot. It should engage without any warnings.
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(7) Slowly bleed off pitot pressure and note the pilot’s indicated airspeed at which the

disconnect warning horn sbunds. With a slow rate of speed deceleration, this should be

approximately 128 2 kias (for MU-2B-35), 133 +2 kias (for MU-2B-36A) (due to

position error of alternate static source, this number on the ground will result in 135

kias (for MU-2B-35), 140 kias (for MU-2B-36A) in flight). An average of several runs

may be necessary to verify the airspeed. Pilot’s airspeed indicator error must be taken

into account for this check to be valid.

(8) Verify that the warning horn sounds for approximately 3 seconds prior to disconnect

and for an additional 1 second after disconnect. Ensure "AIP OFF’ light stays

illuminated after aural warnings stop. Press "AP DISC" switch on control wheel to first

detent, and ensure "A/P OFF’ light goes off.

(9) Increase airspeed to approximately 10 knots greater than the noted disconnect airspeed,
and verify that the autopilot can be engaged.

(10) With the autopilot engaged and the airspeed above 150 kias, select naps 5" and repeat

the test by slowly bleeding off pitot pressure. The autopilot should not automatically

disengage regardless of the in dicated airspeed. Repeat at flaps 20" and 40"

5. TROUBLE SHOOTING

Refer to Wiring Diagram.
If the system fails to disconnect the autopilot, conduct the following:

(1) Verify autopilot disconnect horn is functioning by cycling the "AUTOPILOT DC" circuit

breaker.

(2) Set the flap handle to the "UP’ position and cycle the "FLAP CON?"’ circuit breaker.

(3) Verify that connector P100M is properly inserted and locked into the equipment

assembly [PN:MUB-1203-( )1 located on the forward side of connection box.

(4) Engage the autopilot and verify that 28VDC is available to the white lead of pressure

switch. If 28VDC is not available on this circuit (check at available point), either K213

or K209M relay has failed and must be replaced.
(5) Increase pitot pressure on the pilot’s and copilot’s systems above 150 kias and verify

28VDC is available downstream of the red lead of pressure switch. If no 28VDC is

available on this circuit (check at available point), the pressure switch has failed and

must be replaced.
(6) If the system still fails to function properly, remove the equipment assembly [PN:

MU2-1203-( )1 and return it to vender for repair. Replace with a new or overhauled

unit.

6. WIRING DIAGRAM

Fig 14-2 and Fig 14-3 shows the wiring connections of the Autdmatic Autopilot Disconnect

System.
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Fig 14-2 Automatic autopilot disconnect system

(for A/C equipped with Bendix M-4D or sperry SPZ-200 Autopilot)
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Fig 14-3 ElectroniJrelay equipment assembly

(for A/C equipped with Bendix M-4D or sperry SPX-200 Autopilot)
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CHAPTER XIV

SUPPLEMENTS

SUP.3 PNEUMATIC DE-ICE MONITORING SYSTEM

1. GENERAL´•´•´• Sup. 3-1

2. SYSTEM DESCRIPTION Sup. 3-1

3. MAINTENANCE Sup. 3-1

4. EUNCTIONAL CHECK´•´•´•´•´•´•´•´•´•´•´•´•´•´• Sun. 3-1

5. TROUBLE SHOOTING Sup. 3-2

6. WIRING DIAGRAM Sup. 3-2

NOTE: This system is installed in accordance with MHI Service Bulletin

096/30-0~04 ’current revision)
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1.GENERAL

This Pneumatic De-Ice Mollltoring System is designed to inform the pilot that both wing and

tail pneumatic de-ice boot systems are receiving pressure when the ’~TING DE-ICE" switch is

selected "OW’. The wing de-ice light will illuminate only when pressure is applied to both the

wing and tail boot pneumatic lines. In automatic operation, the light will cycle approximately
6 seconds on and 3 minutes off. If the wing de-ice system is selected "OW’ and the light does

not illuminate, it indicates one or both systems are not receiving pressure and icing
conditions must be avoided.

2. SYSTEM DESCRIPTION

The Pneumatic De-Ice Monitoring System consists of two pressure switches located in the

pneumatic lines feeding the wing and tail boots. Since these lines are separate, a switch in

each line is needed to assure operation of both systems. In normal operation, the "WING

DE-ICE" light will illuminate only when both systems are operating properly. If the wing
de-ice system is selected "OW’ and the light does not illuminate, it indicates that one or both

systems are not receiving pressure and icing conditions must be avoided. Each pressure

switch is checked for failure in the closed position during regularly scheduled maintenance

(100 hr. inspection). Note that operation of the wing boots may be visually checked from the

cockpit but that ground personnel are required to check the tail boots.

3.MAINTENANCE

As part of the normal 100 hour inspection open the drain line provided in the cross-ship de-ice

pressure line to the tail at F STA 9903 and drain any water collected. Reseal the drain plug.
Water in this line is a sign of deteriorated tail de-ice boots or a leak in the pressure lines.

Repair before returning the aircraft to service.

4. FUNCTIONAL CHECK (See Fig 14-4)

(1) Verify the pressure switches have not failed in the closed position by checking for

continuity across terminals on terminal board with referring Table 14-1. These should be

open circuits.

Table 14-1 Continuity check of pressure switch

Model TB Location Continuity Check

MU-2B-35 305 Just forward the 1 and 3 2 and 3

hell-hole access door

MU-2B-36A 308 Just above the hell- 10 and Il 10 and 12

hole access door

(2) Perform normal preflight checks from the Airplane Flight Manual. Verifq´• operation of all

de-ice boots using ground personnel to observe.

1-10-98 Sup. 3-1
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5. TROUBLE SHOOTING (See Fig 14-4)

(1) If the ’~WING DE-ICE" light fails to illuminate when the de-ice switch is selected:

(a) Verify at least one engine is running at 96% RPM or greater. Increase the engine power

and select wing de-ice to see if the operation is normal with increased engine power.

(b) Cycle the "WING DE-ICE" (5A) circuit breaker.

(C) Have ground personnel check the wing and tail de-ice boots for inflation and

denation when the cockpit switch is selected.

(d) If the de-ice boots are cycling normally:

a) Check wiring to the pressure switches.

b) Check operation of the pressure switches by pressurizing to 15 psi and verifying continuity
across terminals 1 and 3 (or 10 and 1 i), for the wing pressure switch and terminals 2 and 3

(or 10 and 12), for the tail pressure switch. Replace any defective pressure switch.

(e) If the de-ice boots are not cycling normally:

a) Check the regulated pressure from the de-ice distributor valve with a pressure gage.

Replace valve if the pressure is less than 15f1 psi. Conduct any other tests described

in the maintenance manual.

(2) If the "WING DE-ICE" Light illuminates without corresponding inflation of one of the

boots:

(a) Repair the de-ice boot that is inoperative.
(b) Replace the pressure switch monitoring that portion of the de-ice system.

6. WIRING DIAGRAM

Fig 14-4 shows the wiring connections of the wing de-ice circuits.

Sup. 3-2 1-10-98
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OUTSIDE AIR TEMPERATURE INDICATION 31-20-00 1 661SA, 697SA-730SA:

LANDING GEAR CONTROL 32-30-00 1 4 661SA, 697SA-730SA

LANDING GEAR POSITION INDICATION 32-60-00 1 4 661SA
LANDING GEAR POSITION´•~NDICATION 32-60-00 2 4~ 697SA-730SA

INSTRUMENT SWITCH PANEL L,IGHTING 33-10-00 1 5 661SA, 697SA-730SA

TRIM INDICATOR LIG.L(TING 33-10-10 1 1 661SA, 697SA-730SA´•

EFFECTIVITY: ALL CONTENTS
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WIflING DI´•AGRA~ MANUAL

TCIBLEOF CONTENTS

Chapter No.

Section of

Subject Subgect Page Sheets´• :Eff~ctSvi ty

MASTER CAUTION WARNING LIGHTING 33-10-20 1 1 661SA, 697SA-713SA
MASTER CAUTION WARNING. LIGHTING 33-10´•-20 2 1 714SA-730SA

ROOM LIGHTING 33-20-00 1 3 661SA, 697SA-730SA

NAVIGATION LIGHTING 33-40-00 1 2 661SA, 697SA-730SA

FUSELAGE LANDING LIGHTING 33-40-10. ´•1 1 661SA, 697SA-730SA

TIP TANK TAXI LIGHTING .........j.?..!. 33-40-20 ’1 1 661SA, 697SAi730SA

STROBE LIGHTING
................r ..ii i´•.. 33-40-30 1 1´• 661SA; 6~7SAc730SA

TURN 3 BANK INDICATOR 34-20-00‘ 1 :1 661SA
TURN BANK INDICATOR 34-20-00 .2 1 697SA-730SA

(I~
CABIN PRESSURE WAfjNING SYSTEM 36-20-00 1 1 661SA, 697SA-730SA

VACUUM PRESSURE WARNING SYSTEM 37120-00 1 1 66´•1SA, 6976A-7jOSA

DOOR SEAL 52-10-00-. 1 1 661SA, 697SA-730SA

DOOR LOCK WARNING 52-70r00 1 1 661SA, 6975A-730SA j

PROPELLER SYNCHROPHASER CONTROL ,.j~j.. 61-20-00 1 1 ~66iSA, 697SA-730SA

FUEL PRESSURE INDICATION 73-30-10 1 1 661SA

FUEL PRESSURE INDICATION 73-30-10 2 1 697SA-713SA

FUEL PRESSURE INDICATION i............
73-30-10 3 1 714SA-730SA

ENGINE 3 PROPELLER CONTROL 76-00-00 1 5 661SA, 697SA-730SA

ENGINE INSTRUMENT INDICATION ...’.’;I;c. 77-00-00 1 5 661SA, 697SA-730SA

CONTENTS
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MU-2B-36A

WIRING DIAGRAM MANUAL

ALPHABETICAL INDEX 8 WIRE CODES

Chapter
Section Wire

Subject Effectivity Subject Codes

AC- POIIER SOURCE 661SA, 697SA-710SA 24-20-00 V1, V2, V5,
AC POWER SOURCE 711SA-722SA 24-20-00 X1, X2, X5

AC POWER SOURCE 723SA-730SA 24-20-00

AIR CONDITIONING CONTROL 661SA, 697SA-730SA ´•21-00-00 ’H3

BATTERY OVERTEMP-WARNING 661SA :24-30-10´• BT, W2O

BATTERY OVERTEMP WARNING 697SA-730SA 24-30-10 BT, W2O

CABIN PRESSURE WARNING SYSTEM 661SA, 697SA-730SA 36-20-00 W9
COCKPIT RELAY BOX 661SA 24-50-10
COCKPIT.RELAY BOX 697SA-717SA 24-50-10
COCKPIT- RELAY BOX- 718SA-730SA 24-50-10
CONTROL COLUMN 661SA, 697SA-730SA´• ’27-00-00 CW

OC PO#ER S)OURCE 661SA 24-30-00 P1, "2, P5

DC POWER SOU RC E
.t..........l

697SA-713SA 24-30-00 P1, P2, P5

DC POWER SOURCE ..´•.t 714SA-730SA 24-30-00 P1, P2

DEFOG OVERTEMP 661SA 21-00-10 :W21´•
DEFOG OVERTEMP 697SA-730SA 21-00-10 W21
DOOR LOCK WARNING 661SA, 697SA-730SA 52-70-00~ ´•W2
DOOR SEAL 661SA, 697SA-730SA 52-10-00 (H4

ENGINE PROPELLER CONTROL 661SA, 697SA-730SA 76-10-00 K1, K2

ENGINE AIR~´•INLET ANTI-ICE 661SA, 697SA-730SA 30-20-00 .~H1, H3
ENGINE FIRE DETECTING CIRCUIT 661SA, 697SA-713SA 26-10-00 W5, W6
ENGINE FIRE DETECTING CIRCUIT 714SA-730SA 26-10-00 W6
ENGINE INSTRUMENT .INDICATION 661SA, 697SA-730SA 77-10-00 El

FLAP CONTROL 661SA 27-50-00 ,C1
FLAP CONTROL 697SA-700SA 27-50-00 C1
FLAP CONTROL 701SA-713SA 27-50-00 C1
FLAP’ CONTROL 714SA-730SA ´•27-50-00 C1
FUEL FILTER BYPASS/BOOST PUMP FAIL 661SA, 697SA-730SA 28-40-10:’-- W8
FUEL PRESSUR~E INDICATION 661SA 73-30-10 W3, FPM
FUEL PRESSURE INDICATION 697SA-713SA 73-30-10 W3,: FPM
FUEL PRESSURE INDICATION 714SA-730SA 73-30-10 W3
FUEL QUANTSTY INDICATION 661SA, 697SA-713SA 28-40-00 E2
FUEL QUANTITY INDICATION 714SA-730SA 28-40-00 E2
FUEL TRANSFER CONTROL-.,....; 661SA, 697SA-713SA 28-20-10 42, 43
FUEL TRANSFER CONTROL 714SA-730SA 28-20-10 02, 03

C
FUSELAGE LANDING LIGHTING 661SA, 697SA-730SA 33-40-10~ ‘IL2

EFFECTIVITY: ALL
ALPHABETICAL INDEX

Rev No 1
Page 1

Aug 1/79



~tr-2B 3SA

ALPHPI3ETICFL INTIEX a CODES
Chapter
Section Wire

S~bject Effecti v i ty Subject Codes

HEATED WINDSHIELD ANTI-ICE CONTROL 661SA 30-40-10 H5, H~S

HEATED WINDSHIELD ANTI-ICE CONTROL 697SA-713SA 30-40-10 H5, HWS

HEATED WINDSHIELD ANTI-ICE CONTROL 714SA 30-40-10 H5

HEATED WINDSHIELD ANTI-ICE CONTROL 718SA-730SA 30-40-10 H5

INSTRUMENT SWITCH PANEL LIGHTING 661SA, 697SA-730SA 33-10-00 L4

LANDING GEAR CONTROL ~61SA, 697SA-730SA 32-30-00 G1
LANDING GEAR POSITION INDICATION 661SA 32-60-00 G1
LANDING GEAR POSITION INDICATION 697SA-730SA 32-60-00´• G1

MAIN TANK FUEL CONTROL 661SA, 697SA-730SA 28-20-00 QI
MASTER CAUTION WARNING LIGHTING 661SA, 697SA-713SA -33-10-20 P12
MASTER CAUTION WARNING LIGHTING 714SA-730SA 33-10-20 W2

NAVIGATION LIGHTING
..i 661SA, 697SA-730SA 33-40-00 L1

OIL COOCER INLET ANTI-ICE 661SA, 697SA-713SA 30-20-10 OC
OIL COOLERINLET ANTI-ICE 714SA-730SA 30-20-10 H6 a
OUTSIDE AIR TEMPERATURE INDICATION 661SA, 697SA-730Sk 31-20-00 D1
OVERHEAD AUXILIARY SWITCH PANEL 661SA, 697Sk-730SA 24-50-30
OVERHEAD SWITCH CONSOLE 661SA, 697SA-730SA 24-50-20

PITOT TUBE STATIC PORT ANTI-ICE 661SA, 697SA-730SF~ .30-30-GO F3

PROPELLER DE-ICE CONTROL 661SA, 697SA-714SA 30-60-00 ´•Hli HD1
PROPELLER DE-ICE CONTROL 718SA-730SA 30-60-00 HI
PROPELLER SYNCHROPHASER CONTROL 661SA, 697SA-730SA 61-26-00 K2, K7, K9

ROOM LIGHTING 661SA, 697SA-730SA 33-20-00 L3

STALL WARNING SYSTEM 661SA, 697SA-730SA 27-30-10 W4

STROBE LIGHTING 697SA-730SA´• 33-40-30 L7

TIP TANK TAXI LIGHTING 661SA, 697SA-730SA 33-40-20 TTL, L8
TRIM AILERON CONTROL 661SA, 697SA-713SA 27-10-00 C2
TRIM AILERON CONTROL 714SA-730SA 27-10-00 C2
TRIM AILERON´•POSITION INDICATION 661SA, 697SA-730SA 27-10-10 03
TRIM INDICATOR LIGHTING 661SA, 697SA-730SA 33-10-10 L5.
TURN BANK INDICATOR 661SA 34-20-00 ~F1
TURN BANK INDICATOR 697SA-730SA 34-20-00 F1

VACUUM PRESSURE WARNING SYSTEM 661SA, 697SA-730SA 37-20-00 W1

WINDSHIELD WIPER CONTROL 661SA 30-40-00 -MI
WINDSHI~LD WIPER CONTROL 697SA-730SA 30-40-00 M1
WING DE-IC~ 661SA, 697SA-730SA 30-10-00 H2
blING IC INSPECTION ~IGHT 66~SA, 697SA-730SA 30-80-00 L1

EFFECTIVITY: ALL LILPHABETICAL I NDEX

Page 2



MU-2B-3~A

WIP,ING DIBGRA~ MANUAL

INTRODUCTION

ATA CHAPTERS

The wiring diagramf in this manual are basicall’y organited aci~ording to the
ATA Specification 100. The numbering consists of three sets of two numbers.

Example for 24-30-10 would be

I
Electrical Power (ATA Chapter)

1 DC Generation (ATA Sub-System)
24 30 10 ----Battery Overtemp (Mit;subishi) Sub-System of

DC Generation

Sub-Systemsare not always broken out per ATA Code, for instance 24-30-00
includes -30 (DC Generation), -40 (Externa1 Power) and -50 (Load Distribution).
When there is no specific Sub-System listing such as External Power, refer to

other diagrams within the chapter.

PAGE NUMBERS SHEET NUMBERS

Page numbersstart at 1 for each ATA Chapter number, Sub-System number and

Sub-Sub-System number.

The page number is used to separate changes in effectivity with (Page 1) repre-
senting the original configuration and (Page 2) and on showing changes for sub-

sequent aircraft. The page number will represent the block of serial numbers
listed the title of the page. Additional serializations may

appear on the page but will have no effect on the page number.

The majorityof the diagrams are broken down into segments which are identified

by sheet numbers such as (Sheet 2/5)which means sheet 2 of 5.

INDIVIDUAL COMPONENT OR WIRESERIALIZATION

Minor changes such as an added wire or reidentification of a component will

normally be shown as aart of the basic diagram but will be flagged by a

diamond-shaped code 1 The serialized effectivity will be shown on each
sheet whenever a code iS used and´•the codewill remain constant for all sheets

applicable to a particular page.

When tracing a coded wire O on a diagram, make sure that the terminal point
or end of traced portion is coded the same.

EFFECTIVITY: ALL Page 1

INTRODUCTION



f’iU-2B-368

WIRIMG DIAGRA~ MA~UAL

INTRODUCTION

WIRE IDENTIFICATION

All wires are normal:ly identifiedwith a letter and number code unless the wire

is less than’six inches in length. The code is eitherprinted, stenciled or banded
to each wiresegment between two points in a circuit. The letter number code
will identify the wire’to a system and will give the wire gage.

The following wire identification and explanation is a typical example.

N ~SA)-------San Angelo Modification

Wire

Numberi Wire

Segmentle T_wire Function

Wire Gage

Circuit Function

CIRCUIT FUNCTION

Circuit Function codes are listed (next page) and will serve as an aid when trying to
determine thep~rpose of a particular wire in the aircraft. These codes are

also listed bes~de the Alphabetical Index for association with each diagram.

The letter´•code is a general designation and the’number will refer to a particular
circuit.

WIRE SEGMENT

The wire segment letter identifies each segment (portion of a wire between two

connecting points) and will normally start with "A" on the segment connecting to
the power source, signal source or ground. Each connecting.segment will be

assigned the next letter alphabetically. Letters "I" and "0" are not used.

WIRE SIZE

Numerical digit(s) stating the wire gage for each segment. Coaxial cables and
thermocouple wires will not be identified as to wiresize.

WIRE FUNCTION

The last alphabetical letter:further identifies the wire segment function. The

ground or conductor material letter indicates the following:

Letter Indicates

N That the wire completes a ground circuit to ground.

(SA) Sa´•n Angelo Modification or addition.

T That the wire is in a thermocouple circuit.

(AL) Alumel wire in the segment INTRODUCTION
(CR) Chromel wire in the segment.

Page 2
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MU-2B-36A

WIRING DIAGRAM MANUAL

INTRODUCTION

CIRCUIT FUNCTION CODES

CIRCUIT CIRCUIT FUNCTION/SYSTEM CIRCUIT CIRCUIT FUNCTION/SYSTEM
FUNCTION FUNCTION
CODE CODE

C Flight Controls M Miscellaneous Electric
C1 Flap Control M1 Windshield Wiper Control
C2 Trim Aileron Control M2 Toilet

M3 Cigar Lighter
C1J Control Wheel

P DC Power

D Instruments (Except Flight and Engine) P1 DC Power
D1 O.A;T., Outside Air Temperature P2 DC Power

93 Trim Aileron Position Indication P5 DC Power

E Engine instruments Q Fuel and Oil
El Engine Instruments Q1 Plain Tank Fuel Control
E2 Fuel guantity 92 Fuel Transfer Control

43 Fuel Transfer Control
F´• ’Flight Instruments

Fl Turn and Bank Indication V DC Power and DC Control for AC

F3 Pitot and Static Port Anti-ice V1 AC Power Source
V2 AC Power Source

G Landing Gear

G1 Landing Gear Control X AC Power

GI Landing Gear Position Indication X1 AC Power Source
X2 AC Power Source

H Heating, Cooling and Anti-Ice

H1 Engine Anti-Ice, Propeller De-Ice W Warning and Emergency (Master Caution)
H2 Wing De-Ice W1 Vacuum Pressure Warn

H3 Air Conditioning W2 Door Lock Warn, Master Caution

H4’ Door Seal W3 Fuel Pressure Indication/Warn
H5 Heated Windshield Anti-Ice W4 Stall Warn

H6 Oil Cooler Inlet Anti-Ice W5 Engine Fire Detect
W6 Engine Fire Detect

K Engine and Propeller Control W8 ~Fuel Filter Bypass/Boost Pump Failure

K1 Engine and Propeller Control W9 Cabin Pressure Warn

K2 Engine and Propeller Control W2O Battery Overtemp
K7 Propeller Synchrophaser W21 Defog Overtemp
K9 Propeller Synchrophaser.

BT Battery Overtemp
L Lighting FPM Fuel Pressure Meter

L1 Navigation Lights OC Oil Cooler
L2 :Fuselage Landing Lights HWS Heated Windshield
L3 Room Lights TTL Tip Tank Light (Taxi)
L4 Instrument and Switch Panel Lights P Power
L5 Trim´•Indication Lights
L6 Instrument Lights
L7 Strobe Lights
L8 Tip Tank Taxi Lights

I~TRODUCTION

EFFECTIVITY: ALL Page 3



MU-2B-36A

WIRING DI~GRAM MANU~L

ELECTRICAL SYMBOLS

Circuit
Battery7 rConductors Termin;il

breaker

´•11´•-111- i) JJpu,vh SVwitich =O
Screw Solder

Pull Plug

Coaxial

cable

Wire
t t

Disconnect

-_g~--

.Wire crossed. Wire crossed
Plug and splice

(Not connected) (connected) receptacle

--8- --t~t-- d ---CC3~--
~wisted Shielded Grounded Feed through
-wires wires shield wire terminal CO""ectiori

Contacts------7 Fuse

block

Term‘inal
Maintained Nlomentaty

i block

Lights
Ground 7 Heater

color code R~ Red

W.. White

G..Green
_

Y..Yellow

iIndicator Incande-
Pitot tube light(push scent

to test)

IVliscellaneous

Positive

Part
item(AIO~ External

O0~5)

Horn power EquipmentNumber
Negative receptacle

Mechanica~ Slip ring Bus bar

linkage .,d brush Temperature Indic ator

assembly sensor

INTRODUCTION

EFFECTIVITY: A~C Page 4



MU-2B-6A

WIRING DIAGRAM MANUAL

ELECTRICAL SYMBOLS

Resistors Diode

Fixed Adjustable
Variable

Relays

-ra_
I

-r ’Tp_

~1s, P, D, T 8, P. D, T D, P, n, T D,P,D, T

(Double .Double

contatts) contacts)

Switches Shunt

.Toggle or slide

Ib

LsllL´° Ib~UGo_LP-
--‘b-

s~ P. S~T S. P, D, T D, P, D, T

Limit (R/Iechanically actuated)
~r, IrThermocouple

-h_

s. P. S.T D, P~ D,T 8, P, D.T

Push
-5

II

s_qqT I TransformerD, P, D, T

Miscellaneous

-o~b-- I/E-r

Float
Rotary Pressure Auto

transformer

INTRODUCTION

EFFECTIVITY: ALL Page 5
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2os

A2 ~-,;i A1

K256A22X2i n,

E251C22 E251D22 RECP CONT

E255A22 EZ55BZ2--~
EXT PUR

E252822 EZSZAZZ
RELAY

X21

FUEL LOW LEVEL

MJB RELAY_BOX (DC)

CENTER INSTRUMENT PANEL

JK EZOBD
I

P225

DC- E204020

sC 5215422 E215A22 ----1A
-P

I E213A22 E213A22 --18
RC E214A22 E214A22 --1C

8219422 E219A22 D

KC EZZ0A22 E220A22 E

b~-- E225A22 E225A22 --1 F

,I E224A22 E224A22 --t H

E216A22 ----(JTC-- E216A22

II~-- E217A22 E217AZ2 IK
vC E221A22 E221A22 --1C TIP TANK
7 E223A22 E223A22 ,M FUEL 9’TY
L1 E210A22 E2~0R22 INDICATOR

NI-- E212A22 E212A22 -1P
M~-- E211bi22 EZ11A22 IR

P203) FUEL O’TY INO TEST520

TIP

E207A22’ E207A22 ----(Bd t-- EF-3 \Pt-- E207822 --V

ni
E231

TEST-v’ E218A27 E218A22 EF-4 --------119( E21R827 -y

9 E202A22 E202A22 ----~BXI t- F-IN E-2N

E22RA22
A E241A22

MRIN
E231820

E E205D
’i iT8253E227822I: E2O3D2O

F
F

EZZ7A22 E

E229AZ2 J

tIP TANK FUEL I I II II II cl-- E228A22 IH
Q1TY AMPLIFIER G E201A22 C-- 58-18 EZ01R22 --t A

5226020 EF-5 E226D20 B IN
I FUEL~LOW IAL E222A22 E222A22 F-5S --C~f E-3S E222R22 D

INDI~LEVEL

(OSPI9)
E-55 E233D

E253a22 ---(BYl~t EF-6 EF-6´• --I IZ ~t E253C22TEST
(5219

ANNUNCIATOR PANEL
(L.H. SIDE PANEL) FUEL LOW LEVEL

FUEL LOW LEVEL
TEST SWITCH

E255A22 T 5-45- S E254A22

CONNECTION BOX
EZ33D E233C

E253a22

E252822 EZ5ZCZ2

E226C2O

EZ03D2O

52050
I

C82037

E201R22 EZllR22 ----6~ EVIIN FUEL 9’TY 1ND

E241A22 E241AZZ--df~ 082038

1 TIP FUEL O1TY IND

E251C22 ~21 EZ5182Z
082039

FUEL LOW LEVEL WARN

C/B PANEL (CEIITER)

FUEL 9UANTITYINDICATION 28-r10-00
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E2(14F18 -azDe 2204820 Ilt-- Ei04E20
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VNIT E208E 4~DrO-- 52088 22080

E268C

J40L P494 5416
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I I
CENTER WING

L/E R.H.

(5293) 1~
22080 E2O8D

52~8

E204620 E204C20
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E204020

CEILING 1(5288)~ (P255)
T~l(l: UNIT

P288 5255 P255 (8.8. M). -1 TANK)
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N 4

E204C20

E204E2O u

CENTER WING L/E
RELAY PANEL

WS580
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FUEL´•LOY o

LEVEL SVITCH N
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hi u

O IW
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45203020 h

O N

E226E20~ I I N W

E226820
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CENTER WING L/E I I I I´•I I: LH

RELAY PANEL

N 4
m

CENTER WING n

N

L/E L.H. ~u ,w

~I ns

E226C20 E226820
TAW1 UNIT

E252C22 2252022

E253822 E253A22

2203020 E2O3C2O
(L.H. NO. 1 TANK)
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22330 52338 --7 1 .03
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Y

5291 P488
w

i WS2785 L/E
E2338

~6) 5404 P492 5415 P496

t~- E2O5E -~-a73-e- E2058

E203Fls ---(Ll)e EZ03B20 IL~-- Eln3EZo

(P491) 28-40-60
P491
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’T1 CETLINGSTA 3050

P288

CB2089

RH ENG INTAKE HEAT
H120822 0 H12O822 H120D220

HV1OA22 I v H122822 0 H122822 H122[3220--15 OFF

H126822 H1261)22~
H1216220 H121D22 0~

RH ENG ANTI-ICE IND LIT

´•.U.

982088

LH ENG INTAKE HEAT
H126822 O

HUllA22 I a H121822 O
5 OFF

LH ENG ANTI-ICE IND LIT

´•´•"´•22 ~D-

03

HU14A25
YL_lr H121822
02 HU12A22 O H126822

bl

NO. 2 IND LIGHT
H126822 O
H121822 0--1

TEST RELAY
03

02 /C- HU13A22 -_-~ Ili~-- H125822 O
HU15A22

(K290)
H127822 0 H121822

NO. 1 IND LIGHT
TEST RELAY

03r U10F20 ---´•~t
O 661SA, 697SA 713SA

02 U10E20 O 714SA AND SUBSEQUENT
HU16A22 -lr

NO. 2 DIMMING
RELAY

C3/- 010020 ---Z

02 U10H20 ----i

HU17A22 --J~ C1

NO. 1 DIMMTNG
RELAY

HU16A22´• -~7 8

j
HV16B22

i

011620

~8267)

HU17A22 7 8
HU17822 --P1 tt-- 010020

UPPER SNITCH PANEL

i/REFER To 84-50-20)

30-20-00
ENGINE AIR INLET ANTI-ICE
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CEKTER WING

r- RH ENGINE NACELLE5255FWD. (RH)5422)1 ,-j
H120022 H120C22 O ’lt>-- H124A20N 9 H31 A20 5

F- H122D22 0-1 (25~--’ H122C22 H122C22 O-("-I I a H30A20 A
H120C22 O q I bC- H32A20 1 C

c- H12602201;31t-- H126A22 H126A22 O---~ JPt- Hj4A20 E
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ENG AIR INTAKE
ANTI-ICE VALVE

CENTER WING

(-‘---P40[11 LH ENGINE NACELLEP4007FWD.. (LH)
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t- H1218220 H121C22 O H121C22 a~-- H30A20 ----IA

H126822~ r H126C22 O H123A20N O 9 H31A20 B

H126C22 b H32A20

H125822 H125A22 HT 25422 O P H34AZO E
H127822 O H127A22 O H127A22 O h H33A20 0

ENG AIR INTAKE

I RNTI-rCE YALVE

O 661SA, 697SA 713SA

O 714SA AND SUBSEQUENT.

rI

ENGINE AIR INLET ANTI-ICE ´•30-20-00
Aircraft S/N 661SA, 697SA -730SA
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r___ I---

I i
O ~3 O

LH OIL tOOLER INLET 0~

I-- P190A1020
OC1-1A-14oC1-li-14 OC1-1C-~4

REFER TO 24-30-00 20~ IOC2-1C-i4j
M: POWER SOURCE

_ P19OA1ORH OQ-2A-14 002-15-14

L RH OIL COOiER INLET HEAT ~82687) --iO ~e I

LH OLL COOLER INLET HEAT I 0 1[rd ----P190A10 --6~----0C1-18-14 1-1C-14
REFER TO 24-30-00 o Ot2-1C-14

1
POWER SOURCE --P190A10RH----di~-- 0C2-1B-14

L -~--------1RH OIL COOLER INLET HEAT

(P267~ ~151,

--HUWAZ6 E 2-20 --001-26-16 281-204Q5-20 -j

REFER TO 24-50-00,
OVERHEAD SWITCH CONSOLE

HuboA2a-( V Y-20 ---L OC2-2B-lb 255-26

I
_~

wemREAo Slyl~cU conrsor6
_

1/ ~53

O AIRCRAFT S/N 6615A. 69754 AND 6985A

O AIRCRAFT S/N 69956 THRU 7135A

O AIRCRAFT S/N 6615A. 6975A THRU 704SA

A~RCRA/FI 5/6 7055A MRU 7135A

r
OIL COOLER INLET ANTI-ICE 30-20-10
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I 1

I fI
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I (I I I

~c-

E-----1C 0C1-2E-16 m 001-16-16

IaA--+--I~B
OC1-1E-14 Lf~ OC1-26-ll

L.H
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´•I

(K42~1 i H663A14!
h

I

Al~.iIt~ H60iAib´•H601B14iH603Si’4!
LH OIL COOLER

HEATER CONT
RELAY i xll

HH6S30:8~
’X2

(K424) I LHF~04p14 R2AI~Al H63?41;4
H~OaBTa

RH OIL COOLER

RELAY Xli

X2

R60(414 Hb12AZO --i~3r H61.?D20
5 I

L_
H6D3R14 ----´•/LC-- HS1IRZO n611020

CENTER WING AFT RELAY PANELi

STA 3050
CELIMG

r
OVERHEAD SWITCH CONSOLE r HL/LOA~D

(P267) (5267)

REFER TO 24-50-20
HUblA2D

H612820

H611B2O

(082087):28 OIL COOLER INLET HEAT

I-----
P253A8

20
H6O1A14

REFER TO 24-30-00

DC POWER SOURCE

iovrrrHe/l~o Jw/rty

LH OIL COOLER INLET

HEAT__i

OIL COOLER INLET ANTI-ICE ’30-20-10
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I ´•H603A~9.m
II

H605A14R ----I IA 0 I i.

HL15A16N JD T_-I~1If------~

H607A16 B

I
n--------l

A435

LH ENGINE NACELLE

~1
I

H604A!4. 1IC
I

(E~
H606A14N ----I1A’ 0 1

I 1
H616A16N D F

1 I
j H6OBR1C

I
A-----------J

LrRH ENGINE NACELLE

OIL COOLER’INLET ANTI-ICE ’30-20110
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RW PTrOT TURE (FSIAI~SO)

RH STATIC HEATER (FSTAZ5S0)

F302A18N --~!I

F3O1E18 O
F301D18 O

,I
FUI;C18 1

F3D5A18 r I h It----- F~U31A18 10~ RH PITOT STATIC

F306A18 ---lm 1 I~--- FU33A18
10 LH PITOT 8 STATIC

OVERHEAD S_WITCH CONSOLE
__

jL
REFER TO 24-50-20 OVERHEAD SWITCH CONSOLE

r-- -i
RH PITOT 8 STATIC SHUNT

c

RH PITOT 6 STATIC
10AMP
50MY U90A20

FU392A20
F3n1818

i(5277)
HEATER

8.4/´•B-?r I
SELE
CURRENT

g-C
~1237)

:Ogq~yP
I

F303B18
FU393A20 METER,

LH PITOT 6 STATIC SHUNT !LH PITOT 6 STATIC

i
OVERHEAD AUXILIARY SWITCH PANEL (REFER TO 24-50-50)

L

F303E18 O
F3O3D18

P3i14111Bn --~ill -’b CI~

:LH STATIC HEATER (FSTA2550)

1 7 ~ITi-)

LH PI‘IOT TUBE (FSTA165d)

(A212? O Aircraft S/N 661ZA. 697SA thru 713SA

O Aircraft S/N 714SA and subsequent

PITOT TUBE 8;STATIC PORT ANTI-ICE 30-30-00
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RI( PliOi TUI\E (FS:A16;0)

m~I!
RH SiAtIC HEATER (FSTA?550)

F302A16N ---4/)1

F301B16´•

F305A16 ~i5 RH PI;OT 8 STATIC

F306A16 1;56 LH PITOi I STATIC

I
~_

OVERHFMIW!TLII CONSOLE j
REFER TO 24-50-19 OVERHEAD SWITCH CONSOLE

I
RH PITOT d STATIC SHUNT

RH PITOT 8 STATIC
1OAMP

R253
501 WO1Z(I

Q
FU392A2O

F301A16
1’1

i(5277)

~SELEtTOR
I

sc
u91a2o HEPITER

F303A16
FU393A20 METER

ILRIITmllml(fHIHT L")IITLlnTIC

i OVFRHaOllll*LIRRI YTIICH

F303816

(E2r3~

F304A16N
(E~16)

LH STATIC HEATER (FSTA255O)

(P279? 1 I CA~

IH PITOT TUBE (fSTA165O)

PITOT TUBE STATIC PORT ANTI-ICE 30-30-00
Aircraft S/N 661SA, 697SA 730SA Page 1
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WIPER MOTOR

8101

M103A18N WHITE -t- WHITE

H1O2C18 RED -t- RED

M1O4A18 BLACK BLACK

I
(J~I~ 6WIPER

C
M102A18 --o

M1OZAID S25L

M1O2t18 If M1O2B18 ---I

301
WIPER

’C
(5242~

E212

DFF 1~LioZ-- M105C18
S24P SWITCH

Hlr)6B18N q M1O6A10 ’A

11101818
-jL PARK

.M105A18 M1O5B18 9 H105C18 --~------J I I
COM N.O. M101A18 ---I le~-- MI01BI8

(STA 1445 UPPER OF FW\ME)
__

´•´•´•LR ~n´•

Im~rnllrllrr´•i-rr I v_c‘t-3u-1VI IPP.RY,II~ LIMIT SWITCH UPPER SWITCH PANEL (R~re ro 24-50-10)

I j

WIPERii CIRCUIT BREAKER PANEL (AFT)
I

__

WINDSHIELD WIPER CONTROL 30Yd~W
Aircraft S/N 661SA

Page 1
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~101)
~Ti?i)

MiOlA18 -jt---P---- M101818 --~A
WIPER

M102818 I M1OZA1B C MOTOR
M104B18 M1OIRIS 8

t-- 275
BULKHEAD (LH)

q~-- MU1381SN MU13A18 --30

(RZ21)
1 i

~2
MU12818

MU12A18

WU15A18 -Ld

60

5 WIPER
I-cc MU14A18 CONTROL

4n MU12818
j I I SWITCH

M104818(P267)
MU1´•IAIB

MU12A18

UPPER SWITCH PANEL (~rreP To Zs-50-Zo)~1
L-~

__

O 697SA 713SA

1
O 7r4SA AND SUBSEqUENT

Oe BVS 7

b~WrPERC82012

j P(L~I(RPTI 1
30-YO-00

WINDSHIELD W’IPER CONTROL
Page 2
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:L
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