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1, This Technical Order 15 the Handbook uf Eerv‘.lce

- Instructions for the Model P-40F Pursuit Alrplane, Per- -
sonnel who are requlred to serviee and malnlain this -

equipment will read and be familiar with the informalion
contained in T. O. No. 01-25CH-1, which forms a part
of the complete Service Instruetions.

2, Referencehasbeen made in this Handbook to the fol-
lowing Technleal Orders which contain applicable data
and instructions:

T. O, No.

00-1 Index of Technieal Instructions and
Information

00-25-3 Distribution of Alr Corpa Matinle.
nance Publications

D-25-4 Trepot Inspection & Repair of Aircraﬂ:

: & Overhaul of Englnes -~ .

01-1-1 Cleaning of Aeronautical Equipmpnt

01-1-2 Anti-Corrosion Treatment for Alr-
planes Operating in Salt Water

01-1-25 Replacement of Frayed Control
Cables

01-1-50 Towing, Mooring & Handling of Air-
planes

01-1-109 Precautions Against Fouling Controls

01-1B-1 Alreraft Storage Batteries

01-1E_2& Repair & Cleaning of Fuel & Oil
Tanka

01-25C-23 Wing Tank Fuel Level Gages - P-364,
P-36B, P-36C & XP-40

01-25CH-1 Operation & Flight Inatruetionz
n2-1-1 Preparation of Engines lor Storape
02-1-29 Ground Operation Instrections for

' Aircraft Engines
02-5%AA-1  Operation & Flight Insiructions
02-55AM0-2 Service Instructions

03-1-2 Safety Belts
03-1-4 Crverhaul of Accessory Pumps
03-1-14 Hanpdbook of Instructions with Parts

Catalog for the Pressure Coglant
Thermostat

03-5544-1 Generators & Control Box

03-55A4-3 Generator Control Panels, Tyvpes
B-1 & B-2

03-5CA-1 Starters & Starter Motors (Eclipse)

03-5AD-2 G.E. Voltage Regulator and Current
Cuontral 8witch Relay

D3-5CA-2 Electrie Starters, Direct Cranking
{Eclipse Type E-160)

03-10-13 Dperation & Inspection of Fuel Cock
Controls
n3-10-15 Operating Fuel Systems

saccrmn I

T. 0, Mo,

" 03-10-22

03-10-23
03-10EA-1
03-15-4

03-15-10
03-20-5
03-20BA-1

03-20BA-2

03-25A-1

03-25B-1
03-25B-2

03-25E-1- -

03-30AA-1

©03-30CA-2

05-10-2
05-15-2

05-20-2
05-20-3

05-20-4
5-20-6
05-20-24
05-30-1
05-40-3

05-40-10

Fuel Cocks (Pesco)

Adr Vapor Control Valve

Fuel Pumps, Engine Driven (Pesco)

Repair & Cleaning of Hadiators &
il Temperature Regulators

Cleaning of 0l System

Owerhaul Period for Propellers

Cperation & Flight Instructions -
Controllable Propellera

Preliminary Service & Overhaul In-
structions With Parts Catalog for
Controllahle Propellera

Inspection & Lubrleation of Antl-
Friction Bearings

Landing Wheels (Hayes)

Brakes {Hayes)

Alr.0Olil Shock Absorber Struts’ :

Engine Driven Vacuum Pumps {Pesw} :

Motor Driven Hydraulic Pumps -

Use of Ox¥gen

Cxygen Regulators, Type A-0 & A-3

Ehock Absorber Cord - Inspection,
Installation & Testing

Aireraft Tire Pressures

Maintenance & Inspection - Thres,
Tubes & Wheel Rims

Inzpection, Maintenance, Storapge &
Bhipment of Instruments

Alrcraft Clocks

Service Instructions - Voltmeters,
Ammeters, & Volt- Ammetera

Identification of Aircraft Thermometers

Marking of Aircraft Instruments

Chronomeiric Tachometers, Types
C-3 & C-T (Jasgar)

Service & Overhaul Instructions - Air-
apeed Indicators

Bervice & Overhaul Instructions -
Mapgnetic Compasses

Bank & Turn Indicators (Ploneer)

Flight Indicators, Types C-1, C-3,
C-4 & C-5

Turn Indicators (Sperry)

Suction Gages, Type F

Rate of Climb Indicator, Type A-6
(Enllsman)

Cperation & Service Instructions -
Altimcter Aszemblies (Kolleman)

Thermocouple Thermometers, Typea
B-6G, B-T & B-B

Cold Weather Operation of Oil
Presasure Gages

[T VDT
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T, 0, No, 7 T, O, No,
05-50-1 Airspeed Tubes . ’ 08-5-2 Installation & Inspection
05-55A-3 Position Indicatora {D- Selsyn)- 08.-5-6 Testing Capatilora
Models 8DT4AL1, EDJ4YE & 10-10-2 Gun Camerd, Type G4
SDHMPWDS Indicators; kModels 10.10-7 Aircraft Gun Camera, Type H-1
ATJ]9A1, BT]9PWRS, AT]OPWDE1D & 11-35-5 Fixed Gun Sights - Installation,
ETTOFWE1LD Transmitters ’ Inspection & Use
05-55A-3 Fuel Level Gages (D-C Selsyn) - 11-1-6D Machine Gun Installations - I‘a.:rtlcal
Model BDJ3EAB-2 Indicator: Ajrplanes
Models 8TTLILAALD, STTLILAB4D 17-1-3 COperation & Maintenanece Instrue-
& BTTALACLD Transmitters tions - High Pressure Hand Pump
05.70-1 Manifald Pressure Gage, Types {Bendix}
D=1 & D.2 19-1-18 Hydraulie Alrpiane Jacks - Alrplane
05-T5-1 Engine Gage Units, Tjrpes B-1, B-2 Hoisting Precautions
E: BT : £3-15-14 Repair & Manulacturing Practices,
06-10-1 Ajreraft Engine Lubricating Qil, Aluminum Alloys
Grades & Use 24.25.1 Anti-Freeze Solotions
05-10-4 General Aireraft Use 29.1-3 Cleaning, Inspection & Lubrleation
fi.6.1 Shielding & Bonding of Aireraft of Antt-Friction Bearinga
& | ETLLY TAKY & BOKE AE LE 45E (L] TRmeea TTERE (% [Fine extiioy IEHER_TRASH SWITCH w FIRST M HT ; :l
] BLTEOL .,r-F-I'r T.uu. T I[AT| FUEELAGE ACCEEE DOGE TE | PILOTIE SEAT 11 HFEEI"LF TARTENRE
| oL TAME o HI STARTER CHANK & EXFEWSIOH !’ ¥ | HAP CASE 40 [TRAREHITTER BNTENHR
0| comTROL |.n|1 L j| @ | WEUG 20%B GOHTROL QUAGEANT 7 FUSELNGE & RESLRVE FULL TAHE
£ | CONTALTOR R T ORAGLIE TARE o J[CHELECTRIC pYDRAULCE AP o]
F | ELECTRIC CONTACLLER |70 | RSCEIWER & TRAMSHITIER Bh | pATTERY f2y_wOLTS}
G | REAR WILW piRRCE i i EoWl aHUTELRS CC | DUFFLE BAS
H CONTRIL STECK s EWFRGEREY -I'rar'.l.li.ll: TH'K D | CATA CASE -
I | cowL BHUTTERS GouTEAl ACE || T | RUDDER FEDALE [ FE | DEvagw CYLINDER
J [ THTH TA® ComtRul IL.il 5.0 I § RYERALIC HAMD FURPE PP ETaTas Gemme
¥ | RECEIVLES j V| BELLY ApHE sfwiuG weRniE [ oA [ Tary wHEEy

Fig, 3 - Fuselage contents diagram,
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- SECTION I

1, Table of "-‘npecificnticuns

a. Airgla.ne, General, -

=2

=

I

e,

Overall SPAan s, . 0 i 5 s s e s s s
Overall Length . .. ... 0.0 ..
Owverall Height, Thrust Line
Level, Ona Load
Owverall Height, at Rest, One Load
Height, Propeller Hub, Thrust
Line Level, One Load . .., . ..
Helght, Propeller Hub, at Rest,
One Load
Clearance, Propeller Tip, T'hrust
Line Lew_-l Cne Lopad , , ., ...

. Wing, -

Airfoil Section: ... .. .. A

Total Area Including Ailerons . .
Span (Total) ... e vi s nnue
Chord M. A.C. . .
Chord (Max.}. .
Pihedral

Incidence

Eweephack

. Allerons (Each). -

Area to Hinge of Each Alleron . .
Area to Balance of Each Aileron
Area of Trim Tab Right Hand | |
Area - Total Right Hand Aileron
Area - Total Left Hand Alleron .

Flaps. =

Area (Total) . .
Chord (Max.} ... ..., ... ..
Span {Total) . ... v, o0

Empennage, -
(1} Horizontal Stabilizer:

Chord-Maximum ... . ...
Owverall 8pan .. .. .. ... ...
Setting (Fixed) . . .. .. ... ..
Area - Total © ... .., .. ..

(2] Elevators (Eachk

Area Aft of Hinge Centerline

{Including Tah)
Area of Balance , ... ... ...
Area of Tab,
Area-Total

37 ft. 3.5 in,

31 £t 775 in.

143.5 in,
127.78 in.

T5.45 in,
107,.2 in.

10, in,

MACA Root 2215
and 2209 at 1977
from g of Fuge-

lage
236 =q. ft.
a7 ft. 3.5 in,

42.75 in.
12 ft. 9.623 in.

T.78 =q. ft.
.04 =q, I,
.84 =q, It.
8.72 =q. ft.

B

Area......”....... ..
Setting (Fized) .. ... ... .. 1.59 =
Chord (Average) -~ ...+ .s 232140
Span-Total . . ...uuve. ... 43-3/81n. .
(4) Rudder:
Area Aft of Hinge Centerling R TR
{Including Tab). ... ...... 11.80 =sq. ft.
Area of Balance . ... ...... 1.94 sq. ft.
Area nI T&biil LI B F:l LI '55 Hq' ft-
Area-Total .. ........... 13.74 sq. ft.
1. Landing Gear. -
Thread (B R I P- +.-' +.' LB 93'125 iﬂl L ...

© Axles aft of Leading Edge of Wing 6.84 in.

2, General Instructions.

a, Handling(SeeT.0Q.No, 19-1-18), - {1} Three jack-
Ing polnts to support the alrplane while checking the land-
ing gear and tail wheel retracting mechanism, are loca-
ted ag follows: one on the under surface of each wing
panel inboard of the landing gear; the third on the bottom
of the fuselage aft of the tall wheel doors, The two jack-
ing polnts on the under surface of the wing panel must
be removed when the keel fairing ts inastalled. These
jacking points should be carried in the tool kit.

{2} Additional jacking points are located on the bot-
tom of each towing ring on the landing gear axle for sup-
porting the forward end of the airplane while servicing
the wheels and the brakes.

b, Hoisting. - {1} The forward end of the airplane
may be raised by attaching the sling 87-88-020 to the
lugs, provided on the engine mount, which are located
approximately 3 inches forward of fuselage Station 1.
Remove the top sections of the engine cowl to galn access
to the lugs.

{2) The wing is hoisted by attaching the wing hoist-
ing sling {B7-68-509).

(1) Attach the short eable to bolt hole Mo, 4, on
the wing-to-fuselage attaching tee installation,

(b) Attach the Jong cable to bolt hole No, 24, on
the wing-to-fuselage attaching tee installation,

(¢) Lift with one ton hoist attached to ring,
{3} The tail is hoisted by attaching the tail hoisting

sling (B7-88-019) to the tail lUiing bar inserted in the
tube in the aft end of the fuselage. See Figure4,

LESTRIOTED
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87-06-505-R - - ' Mo 53|
FilRlﬁE_FEEH?ED % i : - ; T HiHqun

bz UFENING.

WYY 5O
Y TANK

-3|-507-
W RTHG AND JACK POINTS:

¥

Fig. 4 - Jackpoints and tow ringe.

WARNING: The tail lifting bar most be {2) Mo provision is made for towing the alrplane
passed completely through the fuselage lfting backwards, v
bar tube and the tail raised by lifting on both ends
of this bar, otherwise damage to the fuselage d. Leveling, - Six leveling lugs are located on the
may oCeur. two longerons which form the cockplt sill, The two
lugs for longitudinal leveling are located in the longeron
Do not use the horizontal stabilizer for lifting on the right side, and the two lugs for gun leveling are
the aft end of the airplane. similarly located on the left side, The two lugs for lat-

eral leveling are located on the sil1, right and left sides,
’ immediately aft of the windshield.

VWhenthe tailis ralsed toflight position, a one
hundred pound welght should be hung on the
1ifting bar at each slde of the fuselage as a pre- e. Filling Fuel, 01l and Coolant Tanks, -
cautionary measure,

{1} Fuel: {a) Fuelis carried in four tanks; a froot

(t) The engine hoisting sling (Packard, Drawing wing tank within the forward center of the wing; a rear
607003) is furnished by the enginé manufacturer. To wing tank within the rear center of the wing; a fuselage
hoist the engine, attach the short cable of the sling to and reserve fuel tank located immediately behind the
the slinging eye, at the forward end of the engine cockpit; and a 52 gallon auxiliary belly tank located on
(between the cylinder biocks); and each of the long the eenter line of the airplane beneath the wing,
cables to the sling boss on each of the two rear engine )
feet. {b) The front and rear wing fuel tank filler caps

are located beneath the left hand wing fillet and are ac-
Do not under any circumstances. attempt to cessible through doors in the fillet.
hoist the airf .11rpla.n-& by means of the engine holsting sling ¢} The fuselage and reserve fuel tank filler cap
attanhfd to the _Engine This sling 18 for installation and is Jnc-EE}ed on the le_ftgside of the fuselage aft of fuselage
removal of engine only. Station 5.
o, Towing, - (1) Towing rings are provided on the {d) The belly fuel tank filler cap is located on the
irheard end of each axle onothe lavding gesr, Ieft side of the tank.

w100 BESTRICTHD
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{2} Ol {a) Theoll supply tank 15 located immedi-
ately aft of the firewall and forward of the armor plate
installation at fuselage Statlon 2,

(b} The oil supply tank filler cap is Iocated in-
side a door in the left top side of the [uselapge forward
of the windshield, and aft of the englne cowling,

{3} Coolant: (a) The coolant header tank is of &
semi-circular shape and is located at the forward end
of the engine. It iz attached by two brackets which are
bolted to four bnsses on the propeller reduction gear

housing.

(b} The coolant system header tank filler eap is
accessible through a door on the left side of the engine
cowling.

f. Walkways, - {1) A walkway is attached near
the trailing edge of the lefl wing pane

(2) One set of duck canvas throw-over sirips to
protect the wing panels when servicing the air'pla.ne arg
furnisha-d with cach nl.ne airplanes,

(3} A throw-over type wing panel pad which is fur-
nished with each nine airplanes, i used when sServicing
the guns.

k. Mooring. - Tie-down rings are located in the un-

-3, Mo, 0125

I.J._H

der surface of each wl.ng panel between the Uui:.bué:d.'

bulkhead and the removable wing tip. These rings are - =~
held in the retracted position within the wing by springs .

and are puiled down through slots by small tahs which
protrude through the bul'tum surface of the wing., A
decalcomania “Tie-Down'’ indleates the location of these
tabs. T. O, No, 01-1-50 contalns additional genera.l in-
formation ¢on¢ernjng mooring. - :

A m{mring kit is stowed 1:1 the duifle bag within
the airplane. . ,

h. Parking Brakes, - The parking bhrakes are set by
pulling the button Lype control located beneath the left
side of the Instrument panel while holding both brake
pedals depressed, The brakes are released from the
parked positon by depressing the brake pedals.

L, SBurface Control Parking Harness. - The flight
conirol surfaces are locked by rigging the parking har-
ness (87-64-570) around the control stiek, The parking
harness is stowed in a small compartment below the
pilot’s head rest. The method of attachlng the parking
harness is ehown in Figure 7.

i- Starting Engine, - See T, O, No, 02-1-20 and T. Q.
No. 01-25CH-1.

k. Stopping_Engine. - See T.
T. O. No. 01-25CH-1,

0, No.

02-1-29 and

87-8B-628
STOWAGE BAG

B7-gu-570-8

NOTE:

ATTACH CABLES AS SHOWN.

PAIKTED, ATTACH GREEN.HOOKS

70 PILOT'S SEAT - RED HOOKS TO

RUDDER PEDALS. IF CABLES SEEM

TOD SHORT, ADJUST RUDDER PEDALS

TO FULL AFT POSITION AND EEﬂlhTﬂ

00W4 POSITION, ATTACH CABLES &

RAISE SEAT TO REYDYE SLACK
£7-63-601 L/R

I a7-B4-570-2

H —
\'L\S.EAT ADJUSTMENT
oo Lo LEVER
"COVER :szssn1E:—~*‘ 87-62-515

CONTROL 5TICK

CABLE ASSEMALY

BT-84-570-]
g-lEE.E ASSEMBELY

FULL AFT_POSITION
_ NEUTRAL POSITION

87-85-504
PILOT'S SEAT

HESTRICTED




T g

A ' T, No, 01.25CH-2

SERVICE, [HEPECTION AND MAINTENANCE

(Inspection, Clezping, Servicing, Lubricating and Adjusting)

RESTHICTE
SEQTION 11T
1. General,

a. Theworkoutlined in this sectionis a normal fune-
tionof the Operating Orpanizations at Alr Corps Stations,
It consists of the periodic inspection, cleaning, servic-
ing, lubricating, adjusting and such maintenance work
a3 the organization facilities will permit.

b. The lubrication requirements are noted on Figures
8, 16 & 17, Refer alsoto T, O, Ho, 06-10-4,

c. The following iz a list of special airplane tools
furnished by the contractor for use in connection with
the work prescribed in this section:

Drawing No. ™ Description

ET-B8-D19 Hoisting Sling, Tail

8T-88-020 Hoisting Sling, Front

GT-88-508 Hoisting Sling, Widg

E7-EB-587 Puller Assembiy, Engine Mount Bolts

ET-BB-5D4 Locating Tool, Filler Opening, Wing
Fuel Cell

87-88-505 Loeating Tool, Gage Cpening, Wing
Fuel Cell

g7-88-596 Wrench, nut, Gage Mount, Wing Fuel
Cell

87-88-597 Wrench, nut, Filler Cap, Wing Fuel
Cell

B7T.EB-(1 Wraneh Metering Pin, Landing Gear
and Tail Wheel

B7-BB-030 Wrenech, Actuating Strut, Flap and
Landing Gear

BT7-8B-032 Wrench, Hydrawlie Hand Pump

87.70-.555 Serewdriver, Bomb Rack, Cocking

and Remowval
B7-BB-5I5L/R Pad, Throw-Over Walkway

87 -88-524 Pad, Wing Throw-0Over, Gur Servicing.
B7-69-737 Wrench;, Rachet Gun Mounting
BT7-03-531 Btud, Panel Jacking

BT-88 915 Wrench; Propeller Adjusting

d. Referenceto theinspection and maintenance given
in the following paragraph should be made under proper
columnheadings on Form 41A for all supplementary in-
spection and maintenance,

2, Inspection and Maintenance,

g, Column 10 - Prefiipht Inspection.

Before Slarting the Enging,

General,

Cheek, condition of static proand fereard of tuil
wheel doors.

Soe that wheel chotks are 1hop T

Examine the Airplane Flight Heport [or com-
pleteness, and if incomplete, make the necessary en-
tries to compfete it.  Note whether routine inspections
are due, If so, make them, W they cannot be made, see
that the proper symbols are entered to indicate the
omizssion of the inspections,

Gunnery Equipment,

I ammunition hoxes are loaded, inspect to see
that the rounds counters indicate the gquantity of ammuni.
tion in the respective boxes.

&
Check security of attachment and algnment of
biast tubes,

Communications Equipment,

Pripr to the first flight each day, a visual in-
spection is to be made of the radio equipment Lo deter-
mine the general condition. Check for apgravaied con-
dition, maladjustments, breaks, ete. Check the condition
of all radio batteries.

Perlorm operating check (including frequency)
on radio equipment, Check Column 15, Form 41 A, with
Form 1 to see that they check. Y

e operated (dynamotor running) if any point of
the antenna system is pearer than one foot to any
other objact (referto T. O. Na. 08-5-2A), Do not
use plisrs on any part of the antenna wires.

Check microghone, connector cords, ete., for
proper anchorage in accordance with T, O, No. 01-1-108,

Photographie Equipment.

This inapection is a check of the camera mount
supports, and is designed to ascertain that the caomera
and its accessories can be readily mounted and satis-
facterily used in the airplane. Refer to T, 0. Nos.
10-10-2 and 10-10-7.

Engine Instruments.

Clean all instrument cover ginsses with a clean
cloth, Speeial eare should be exercised with the individ-
ually liphted instiruments, as scratches, finger prints,
ete,,on the cover glasses disturb the lighting.

Inspect the lamps in the instrument lighting sys-
tem, and replace those found defective,

Check the instrumenss for brokesn orloose cover
plazses and other visible defects, Particular sttention
will be given cover prlasses that may kove been marked

tocindicate prover operates s limits, &5 prescribed in
T. 0. No, G5-1-250 The {ollowing insoections wilibisn ue
given the instrurienls ndiclied.

T
]
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Tacnometer: 3ee that pointer is set at zero,

Thermometer, Coolant: Inspect fastenings for
anchorage, Be sure that bulb or capillary will not work
lunse,

Igniticn & Electrical Equipment,
Verify that ienition switeh is “OFF",
Check for presence of hand starter crank.
Fuel & Oil Systems.

Cheek the gquantities of fuel and ol in the tanks,
and enier the quantities onthe Airplane Flight Report,
Form Ho. 1.

HOTE: This check must be made on the day
the airplane iz to be flown, pricr to the first
flight of the day. Checks madeon a previous day
cannot be considered part of the Preflight in-
spection by these instructions,

gee that tank caps are secured after filfing the
tanks.

Drain all accessible fuel stralners (including
tank drains), making sure that all drain eocks and plugs
are properly resafetied. See that wing tank scupper
drains are clear.

Turn feel cock eontrol handles one complete
revolution to determine that they turn freely,

CAUTION: Alwaya set fuel cock by “elick and
feel  method. Should any pronounced binding be
indicated, the eonnecting linkage, if any, will be
checked for correect alipnment. Refer to T. O.
Mos, 03-10-13 and 03-10-22,

Cooling Svstem.

See that radiater is filled to the proper level,
If anti-freeze solution is reguired, eheck the solution
to ses that the desired pretectlon against freezing is
provided (refer to T. O. No. 24-25-1), See that radiator
filler plug or cap is replaced and properly tishtened,

Propellers & Accessaries,

Zee that the propeller is properly installed and
that all exposed screws, pins, bolts, ete., are tight and
safetied,

The exterior of all parts of the propeller will be
examined for cracks or other fallures and for besds,
nicks, and other damage as prescribed in T. O, No.
03-20BA-2,

Cockpits & Cabins,

Sea that windshield and windows are clezn and
that sliding enclosure funetions properly.

- 16 -

T. O. No, 01-25CH-2

Flight Controls Mechanism.

See that flight controls operate {reely, and that
there is nothing In the cockpit that will interfere with
the controls,

Check proper functioning of wing flap system
before starting engine. If flaps operate briskly after
airplane has been idle for twenty-four hours or more,
ine system is in proper cperating condition. .

Zea that the flight contrals are enlocked.

See that all trim tabs are in their proper posi-
tlons,

Surfaces,

Inspect wings, ailerons, elevators, rudder and
stabilizers for damage or obvious defects.

Check all screws which attach wing fuel tank
dosrs to the bottom surface of the wing, for security
of fastening.

Check all zerews which attach wing tips to wing
panels for security of fastening.

Tail or Nose Gear.

Inspeect tail wheel for condition of tire and for
proper inflation of tire and shock struot,

Landing Gear.

Inspect for damage and for chvious defects. In-
spect wheels for condition, Inspect for proper inflation
uf shock strut.

Wheels & Brakes,

Check the operation of brake and parking brake
controls. There must be sufficient slack in the parking
brake control cables to allow full application of brakes
without locking the parking brakes.

Inspect for disterted rim flanges and rims, =e-
curity of retaining suts, bolts, and cofter pins, and for
security of lock ring on Type I wheels.

Hydraulic System,

Check the proper level of the fluid in the reser-
voir. Fill, if nocessary, with fluid, Spee, 3586, Grade B.

Fuselage, Hull & Floats.
Inzpect for damage and obvious defects,
Oxygen Equipment,
Whenever flying is to be donme at altitudes re-
quiring oxygen, the equipment will be checked for com-

pleteness and for proper operation. Refer to T. O. Moa,
03-50-1 and 03-50A-1,

REETRICTED
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Wight Flying Equipment.
Inspect running, landing and spot lights for pro.-
per operation and replace any defective lamps.

Alrplane General.

See that all cowihag and lnspe:-.[lan doors and
eovers are properly fastened.

Navigation Instruments,

Check instruments for broken or loose cover
glasses and other visible defects, Particular attention
will be given cover glasses that may have been marked
to indicate proper operabing limlis, as preseribed in
T.0.No, 05-1-17, Theiollowing inspections will alse be
glven the lnstruments indicated:

Alrspeed indicalor: See that pointer indicates
zera, or value of wind wveloelty component in direction
that aircraft is heading,

Rate of elimb indieator: See that pointer is sot

atzero. Checkbytapping instrument lightly with fingers
to eliminate possible friction,
Altimeter: Refer to 7, O, No. 05-1-1.
Ppsition indicator: Close master switch and
see that images of landing gear, tall gear and flap ap-
pear and are in their proper positions.

Compass!  Check for diseoloration of Hguid
and for evidence of bubbles.

Cloek: Eee that it is wound, s running and s
correcl aceording to Operations Office time (T. Q. No.
05-1-9),

Remove the protection cover {rom the pitot static
tube and see that the tube is clean and free from any
obstruction, - Check functioning of airspeed tube heating
unlt, Refer to T, O, No, 05-50-1,

Drain the airspeed lines,

.“l
Check the shock-proof instrument boards for
flexibility.

Clean all instrument cover glasses with a clean
cloth.  Special care will he exercised with the individ-
vally lighted instruments, as scratches, finger prints,
ete., on the cover glasses disturb the lighting.

Inspect lamps in the instrument lighting system,
and replace those found defective,

During Engine Warm-Up.

General,

When practivable, before starting the engine the
first time each day, puil the propeller through at least
four compiete revolutions by hand before using the
cLoricr,

No. 01-28CH-2

- CAUTION: Specific instruetions have been in-
cluded in'T. O, Nos. 01-25CH-1, 02-55AA-1, and
03-20BA-1 covering the operation of controllable
propellers, the B P.M."s to be avolded or passed
through as quickly a3 possible and the method of
stopping aircraft engines. Personnel shall be
familidr with these instructions before warming -
up the engina.

Englne Instruments,

Check engine instruments for proper operation,
excessive polnter osclllation, and note whether the poin-
ter indications are consistent with the stage of warme-up,
as preseribed in T, O, No, 02-55AA-3,

Check engine gage unit for excessive pointer
oscillation,

Check manifold pressure gage (T. 0. No, 05-T0-1)
by gunning the englne, Needle should move freely to left,
Check against a barometer if practicahle Check all
can.nactiuns for leaks, : -

Ignition & Electrical Equipme::t.

With the engine rumnning at about one-third
throttle, turn the ignition switch momentarily to the
"OFF" poaition, I the engine does not entirely cease
firing, defective functioning of the switch or connec-
tions, likely the ground connection, is indicated. For
this test, the engine must not be ucessivel; hot, and
the peripd during which the switch iz "'OFF"’ must be
brief so that the engine does not slow down tog much,

WARNING: H the engine docs not cease fir-
ing when the switch is placed in the “"OFF"’ po-
sition, it will be necessary to stop the engine h’y
moving the mixture controlto “IDLE CUT OFF’
AFTER THE ENGINE STOPS, DO NOT TIDUCH
THE PROPELLER UNTIL THE DIFFICULTY
HAS BEEN FOUND AND» CORRECTED, AS THE
ENGINE MAY START OR “KICK OVER",
CAUSING DEATH OR SERIOUS INTURY.

Ammeter,

With the generator line switch “ON'" and the
engine running at cruising speed, note if the ammeter
indicates ""CHARGE'. Refer to Specification $4-32191
{T. O. No. 05-1-12).

Fuel System.

Test functioning of engine on all fuel lanks, Re-
fer to T. O No. 03-10-15, The required fuel pressure
must be obtained when operating on each tank. The fusl
selector valve must turn readily when shifting from one
tank to another, and the position of the indicator in the
fuel selector control must correspond with the setting
indicated on the fuel selector dial, Hefer to T, Q. No,
03-10-113.

Propellers & Accessories,

With the engine warmed up to operating temn-

erature; check ful! range and free operaticn of conmtrols

CET™
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i (0D Bingsins propeller blade pitch
znfla is controlied electrically there 18 a great-
=¢ poReibility of leaving the ipgnition switch in
the “ON'T position than thare is with hydraulié-
ally controlied preopsllers.  Thereflore, deter-
minethat the ignition switchis definltely “"OFF’’
before attempting to roiate the propellar by hand,

KOTE: Do NOT operate the propeller blade
pitch angle changing controls unnecessarily
while the engine 15 not renning.

Havigation Instruments.

Cheek for adequate suctlon from vacuwm pump.
With the flight and twrn indicators uncaged, and the gyro
operating under rated suction, the horizon bar and card
should seltle to indicate the attitude of the alrplane sit-
ting on the ground within two minutes after suction is
turned on. )

After -Flight Inspection,

Gunnery Equipment,

Clear the machine guns. Remove the groups,
Check to see that there is no ammunition left in the
boxes.

Check the ejectionchutes for jams and foralign-
ment with the guns. Detail strip the groups,

Check the parts for wear, burrs and for break-
age. Cleanand lubricate the guns, then reaszemble them,
cheek the head space, and test the firing mechanisms,

Fower Plant General,

Sufficient cowling will be removed in order to
check for fuel and oil leaks within the englne section and
for other failures of wires, lines, connections, attach-
ments of exhaust pipes and collectors.

Fuel & Oil Systems.

All fuel and oil tanks will be serviced to the
normal supply after the day's flving is completed,

Fropellers £ Accessories.

Al the end of the day’s flying, clean the propel-
ler, inspeet it, and coat it with clean libricsting oil.

HOTE;: Coating of metallic propellar blades
and hubs with engine oll protects the exposed
surfaces of the propeller from rust and corrosion.
The oil alsp seeps into cracks that exist in the
biade ar hub, making otherwise obscure cracks
sland out thus facilitsting inspection,

Fropsllers installed on aircraflt operating near
eall waler will be flushed off with ffesh water, dried,
and vuined with engire loomiosting ofl (T 0 Na, #11-1-21,

L,

T. 0, Mo, 01-25CH-2

- Qxygen Equipment,
UL completion of flighta Involving the nze of ox=
yeen, mouthpieces will be sterilized, and the wvilve on

the eylinder will be closed tight to release pressure on
the regulator. ) ‘

 Nav|gation Instruments,

See that airspeed head p.rcnte:tlnn cover 18 in-
stalled.

b. :Cﬁiumn 12 . Gunnery Fouipment.

25-Hour,

Inspect gun controls to determine serviceability
and proper relation of control equipment to gun and
gun mount,

ab-Hour,

- Make a complete inapection of gun mounts, and
thoroughly elean and inspect solenoids and other related
acceggsories for security of attachment and operation
{refer to T. O, No, 11-1-6D),

¢, Column 15 - Communications Equipment,

= -

30-Hour,

Test radio capaegitation for short ecircuits or open
circuits and inspect all wirlng (High and law tenslon)
for general conditionas prescribed in T. O, No. DB-5-8,

MOTE: During periods of intenzslve use of
radlo equipment, the inspection periods will be
reduced to 25-Hours,

Inspeet ghielding, bonding and metallizing,

Inspect radio equipment 3s prescribed in T, O,
Mo, 08-5-2.

d. Column 19 - Daily Inspections - Power Plant.
Engine Controls,.

Inspect throttle, mixture, supercharger change
speed  control, automatie boost conirol lever, car-
buretor air heater, propeller governor control, and
cowl flaps control assemblies for proper functioning,
operating range, tightness, proper safetying, and for
general condition.

Engine Instruments.

Check all cover glasses for leoseness and cracks,

Check engine gage unit for pointer tolerances st
zero, Tolerance for fuel pressure gape; +0.2 1o, tol-
erance for oll pressure gage; +3.0 lb,; tolerance for
thermometer; +3% of existing engine temperature. T1f
excessive errors exist, reptace with spare uslt from
staek, (T, O, No, 05-T3-1),
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Cheek sover glass of tachometer for looseness

and cracks. Check fofcorréct and discernible operating
markings. Check pointer for tolerance at zero (-15

R.P.M.). _
Jgnition & Electrical Equipment,

The functioning of the varipus parts of the start-
ing, ignition and electrical sysiems is checked when
starting and warming up the engine incident to the ac-
complishment of the Preflight Inspection. If function-

ing is found to be unsatisfactory, detailed inspection will

be made to detect the canse of malfunctioning.:

Inspect starters, generators, colls, switcheas and
solenoids for eracked housings or flanges, for securily
of mounting, tightness of housing bolls, safelving of all
attaching or connecting bolts. Replace starters if eracks
appear in housings or flanges and tighten or safety bolts
as required.

The presence of engine oll in the starter gear
cage and arpund the flywheel often results in starter

failure, particularly in cold weather, When, during in- -
apeciion, this condition is found to exist, the starter -

ghould be removed and replaced with one Irom Stock.
Before installing the new atarter, refer to starter
Handbook (T, 0. Nos. 03-5CA-1 and 03-5CA-2).

Fuel System,

With the fuel “'ON'", and pressure built up, inspect
carburctor and fuel line connections for leakage, par-
ticularly at drain plugs, passage plugs, and parting sur-
face of body castings. Check primer for leaks when in
the “"OFF"" position.

[nzpect fuel pumps for securlty of mounting, and
for proper safetying. Drain tank sumps each time fuel
iz serviced to the tanks,

il System.

Inspect oil temperature repulator for security of
mounting and for proper blanketing according toweather
conditions as preseribed in T, O, Mo, 06-10-1,

During cold weather operation (below +329F.},
drain the oil pressure page ling and refill with instru-
ment il as prescribed in T, O, Na. 05-40-10,

Cooling System,

Inspect radiator, header tank and hosze connec-
tion for leaks, particularly in radiator core and at drain
cocks. Check safetying of drain cocks,

Inspect operation, proper functioning and general
condition of radiator cowl flaps. See that the eowl {laps
operate to extreme positions (fully open and [ully closed).

Check the thermostatie relief valve on the header
tunk for proper functlesing, .

T. 0. No. 01-35CH-2.

Gene ral. ) .

i Determme whether engme is dvue for overh au.l {T
D No. (0-23-4). :

Inspect the engine cowling and expozed portion of
the mounting brackets for security of attachment, cracks,
deformation and general condition of the fasteners, .

Inspect exposed portlons of the_englrie mount and
mounting brackets for general condition and security of
attachment to the fuselage.

¢, Column 20 - Enpine Controls,

25 -Hour.

Inspect entlra control lnstallation fromthe lavers
in the cockpit through all rods, levers, bolleranks, iink-
age, support brackets and torque shaft., Inspect for full
and (ree movement, Controls should operate with uni-
form tension throughout thelr full ranga

Inspect for lost mntll:m. Bee Lttat Hnkage 18 prop-

erly adjusted. Inspect for bent rods, lng-‘;a or mlssing

balts, nute, serews, cotter pins, ete.

Seethat all levers are adjusted to prevent cr:a-eluing.

Inspect the "'Lear’’ electricamotor assembly for
the positive operation of the eowl flaps and the security
of attachment to the engine mount. Check the automatic
and manual control awitches on the shutter control box
in the eoekpit for proper functioning. Cheek the cowl
flap shutter position Indicator for proper indication.

Clean and lubricate all moving connections and
belleranks with oil, Spec. 2-27E, with the exception of
anti-frictlon bearings in rod ends, bellcranks, eto.
Where the anti-friction bearings are used, no lubrica-
tion is necessary between major overhauls,

50-Hour,

Lubricate [irewall guides with grease (Mobilgrease
Zera).

f. Column 21 - Engine Instruments.

ab-Hour.,

Check marking of engine instruments as preseribed
inT. 0, No.: 05=117,

Ingpact instruments for chipped luminous mark-
ings, seeurity of mountings and tightness of connections,
Check eloctrical instruments for tightaess and condilion
of electrical eonnections and for condition of insulation.

Check the indicator of thethermocouple thermom -
eter as to zero positlon. Cpen the circuit and adjust
as prescribed in Section IW of T, O, No. 00-40-3. Tao
open the circuit, refer to Section III of T. O, Wo. 05-40-3.

RESTRICTE
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Check the {lexible drive shaft of the tadhom etor for
proper anchorage and for tightness of connections &l én=-
gine and instrument. Check dial and pointer for lumi-
nozlty (T, O, No, §5-5C-1), ' '

Check the reading of the manifold pressure gaze
with station barometer, If the reading differs by maore
than 0.4"" of mercury from that of the station barometer,
remove the instrument for bench test and for resetting
of pointer {T. O, Mo, 05-70-1),

Check engine gage unit and lines for security of
mounting. Inspect all lines and connections for proper
anchorage, flexibility, and leaks, Check dial and pointer
for luminosity. Check for correct and dizeernible
operation markings (T, O, Na, 05-1-17}.

Engine Change.

Each igstalled aircraft thermometer will be in-
spected to determine for which of ihe purposes listed
in paragraph 1. b. of T, O, No, 05-1-16 it t5 being used,
If not already clearly identified, by the use of one of the
applicable phrases wsed in the above-mentiored para-
graph, the thermometer indicator will be properly identi-
fied, usingfor that purpose either Plates - name and data,
Drawing No, 0133318-1 or Aircraft Enamel, Spec, 3-08.

E. Column 22 - Temition & Electrical Equipment,

ab-Hour,
Hand Crank,
Check for security of mounting,
Wiring.

Inspect all wiring for proper anchorage of conduit
nute, bonding leads and terminal box covers, condltion
of connections and insulation, terminals, expozed ends
and eontacts, including gpround connections,

See that no leads are anchored to the fuel lines
or engine controls, or are swinging free in such a man-,
ner as to cause undue wear or fatigua, h

Starter. (T. O. Nos, 03-3CA-1 and 03-504-7),

Check for loose electrical sonnections,

Inzpeet moior brushes to see that theyare bear-

ing on commutator and do not bind the brush holders,
Worn brushes should be replaced.

Inspeet brush springs for proper tension.

Inspect commutator for evidence of dust or robgh-
ness, and clean i necessary,

See thal safety wiring 15 installed where peces-
BATY,

Tl ol Ois

o T. ¥
FATeE B

Ganeratar & Control Box (T, O, No. 03:54A-1).

Remove window strap and Insﬁect for security of |
mounting, excessive arcing, dirly or loode connections,

condition of terminals, worn or binding brushes. Sce
that safety wiring 15 installed where necessary.

Clean and tighten all connections and replace zny
defective wiring, The maximum permissible wear of the
brushes is 5/16'" from a new leagth of 7/8", or where
the amount of brogh remaining 1 916", Howevar, brushas
should be replaced before thelr maximum wear Hmit {5
reached in order to assure proper operation until the
next §0-hour inspection period. When replacing a worn
brush, the new brush should be properly seated by in-
serting & strip.of #000 sandpaper between the bhrush and
the commutator with the sanded side mext to the brush
and, pulling in the direction of rotation, being ecare-

" ful that the sandpaper i3 kept in the same econtour as

the commutator, The operation should be repeated ungil
the brush is fully seated. Binding bruthes should be
wiped clean with a gasoline moistened elath, (Use only
gasoline without ethyl content).

I the commutator §s rowgh or dirty, smooth
with $000 sandpaper, For badly scored commutator,
refer to Section IX of T, O, No, 03-54A-1,

If the penerator front head screws are loose,
unsafety, tighten and safety, Be surc that in tightening,
the screws do not boltom in the yoke,

Generator Control Panel (T, 0. No, 03-5A4-3 or
T. 0. No. 03-5AD-2).

Inspect for security of mounting, excessive arc-
ing, - cleanliness, condition of contact points, proper
safetying, ete. Inspect terminals, cables, vonnecliona
for condition and security of attachment. Clean contact
paoints, if necessary, as prescribed in T. 0. No, 0%-
SAA-3 or T. 0. No. 03-5AD-2,

Check the voltage regulator element for proper
voltage szetting with no load, as set for initlal installa-
tion. Adjust, if necessary, as prescribed in T. 0. No.
03-5AA-3 and T. Q. No, 03-5AD-2,

Inspection of Conolant System Thermo Switches:

Inzpect the high limit and low limit thermo
switches lor security of safety wire.

Inspect area of coolant header tank adjacent to
the thermo switch tulb well,

Adjustment of the Coclant System Thermo Switches:

T adjust the high limit or the low limit of the
thermo swilches in the cooslant system header tank, re-
fer to seclion IV, paragraph 12, of this Handbook for
complete information.

100-Hour {Aileron Trim Tab Motor)

To lubricate the atleron trim tab electric motor,
remove the cover plate on the top of the aileron leading
edpe, then remove the screw in the base of the molor,
Lubricate using oniv mobilgrease zero.

T




RESTRICTED

h. Coluimn 23 - Fue] System.

General,

When the englne driven fuel pump iz first install-

ed, the seal chamber of the pump should be half filled

with grease, lubricating, cup, medium Spec. VV-G-681,
Grease may be appi:ed through an Alemite or Zerk fit-

ting in one of the 1/8"" pipe tapped connections next to
the mounting pad (T. 0. Mo, 03-I0E A-1).

20 -Hour,

With fuel "'ON"" and pressure built up, (12 to 18
p.s.i.), Inspect all fuel lines for; leaks, particularly ot
connections and sharp bends; cracks, security of line
anchorage, wear due to locse clamps, and vibration or
chaling, Inspect for tightness and condition of hose con-
nections and hose clamps.

Inzpect by-pass valves for leaks and proper apera-
tinn, :

Inspect the vent opening in the rellef valve upper
body or cover plug by inserting the appropriate sized
drill or wire into the vent opeéning, Inspect for leaks,
proper operation and security of mounting, .

Remove and clean all fuel strainers. Inspect for
breaks and tears, Flush out water and sediment by al-
fowing fuel to flow through the strainers and drain plug
drains. Cleanthe strainer bodies. Heplace the strainers,
plugs and drain valves and resafety,

a0-Hour,

Inspect fuel selector controls [or conditions that
would eause bipding or excessive backlash, general con-
ditien of universal joints, cock-stem yokes, yoke pins,
and dial and handle assemblles. Check for interference
with other parts, Permissible backlash 15 15° for short
controls, with one universal joint, and 30% for mare
complicated systems.

100 -Hour,

Inzpect fuel cocks equipped with friction release
mechanism, for proper clearance as prescribed in para-
graph 2. c, {E"MT O, Mo, D3-10-13. -

Fill the seal chamber of the engine driven fuel
pump &5 prescribed in General above,

Engine Change.

Remove fuel pump for overhaul as prescribed in
T. . Mo, 03-1-4,

i. Column 24 - 04l System,

25-Hour,

Inspect il lines for leaks, particularly at con-
nections and at passape through firewall or other stree-
ture, Inspect {or security of attachment, dents, cracks,
chafing, vle, Inspect hose connections and hose clamps
for peneral condition and for proper location of clamps,

T. G, Ho.

PN

01-25CH-2

k.:.

O-Hour

Inspect oil coolers lor security of mﬁu.ntmg, gen—

. ‘eral condition and for E‘r‘tdElICE of cluggmg:

" Check the operation of the oll dilution system. -
Digseconnect the dilution ling {rom the oil iine and with -
the fuel pressure maintained by the electrie fuel pump, -
operate the switeches on the instrument board. When the
switches are open, there shDLJld be no les.ks.ge ﬂiroug‘h
the selenoid ?alve.. -

Inspect oil tank for sc-curlt:,r of muu.nting, signs  of
leakage, particularly at seams, condition of padding and
straps and proper anchorage of oil lines leading from
the tanlk. .

Engine Change.

Clean and inspect and repair tank and oil cooler
as prescribed in T, O, Nos. 01-1E-26 and 03-15-4, re-
spectively, '

 Drain il Ej'stem A5 prescrihed in T D Nl:l
Da-10-1, . - T :

At each fu:uurth Engine Change, or at the diacretinn
of the local Engineering Officer at any intermediate
Engine Change and at all Engine Changes made necessary
by internal engine failure, the oil tank, if of a re-
movable type, will be removed and cleaned. Cleaning

and - flushing will be accomplished with kerosene or

steam. On the nonremovable type obl tanks, every effort
will be made to remove all [oreign matter and to
clean the tanks as thoroughly as possible (T. O, No.
03-15-10).

CAUTION: When using kerosene in the clean-
ing operation, precautions against fire hazard
contained in T. 0. No. 01-1-1 will be ocbserved
at all times. In the event of an Engine Change
resulting from an internal engine failure, the oll

coolers will be replaced,

1. Column 25 - Cooling System.

23 -Hour,

Make a thorough inspection of the' radiator and
header tank for leaks and security of attachment,

Inspect the radiator mounting, supports and
mounting brackets for breaks and security of attache-
ment and condition of the [lexible vibration absorb-
ing unita, .

Carefully inspect cowl flaps for bent or loose
flaps and for proper operation (open wide and =shut
tightly)

Inzpect lines for; evidence of leaks, particularly
at eonnections and thermometer wells; security of an-
chorage; wedr due to vibration or chafing: condition of
hose I:‘ﬂr'nF‘"tmnh and tightness; condition and location
of elamps at air ducts seals,

RESTRIZTEL
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50 =Hour

" Drain and flush thE caul:mt system, Pres’r_ﬂne or
conlant, will be drained into containers, strained and re-
turned to the engine, Refer to T. O. Nao. 24-25-1,

See that draln plug is properly resafetied.

Fig. 9 - Coolant radiator & oll cooler
cowl exit duct shutters.

k. Column 28 - Propeliers & Accessories, -
25 -Hour,,

As a limit has been set on the operating time of
the propeller between overhauls, or “disassembly in-
speetions’’, cheek to see whether or not the propelier
is due for overhaul or disassemhbly,

Check spinners for security of attachment, dents
and cracks.

Hemove brush holder assembly from the housing,
Examine brushes tosee if proper contact is being main-
tained. Tf the brushes protrude 3/8" or less from the
brush holder, they should be replaced, Clgan oil and
carbon dust {rom brush holder, brush housing, brashes
and s ]1,, rings with ¢ieaning fiul: 1 and dry with comures=zed
air, Clegninz fluid mustnot containesrbon tefrachiorida,
CHECk pruhh 4.1111;,5 for smooth action.

TG, Ma, 01-250H=2"

NOTE: Provision ls made for four seisof
brushes [elght brushesz)., All of theze brushes
are used on propellers equipped and wired for
feathering. Propellers not so eq,upp-d use ooly
three sats {six hrushusj g

: Where uaad e;;a.mine t.I!m seals in the brush holder
to relay box conduit and raplace if necessary..

Check for deterloratmn of markings on buth the
blades and hub. Propeller hubs having the identificatlon
marks stamped into the metal will be carefully ex-
amined for cracks arcund markings.

Check the relay for broken terminals, froe action
of arm, and smoocthness of contact points, as prescribed
in paragraph 1. &, (2. {a). T. of Section V1 of T, O. No.
03-20BA-Z.

Check propeller hub and retaining nut for loose-
ness on shaft, U repeated tightening of the hub retaining
nut 15 necessary to maintain a proper tightness, the
propeller will be removed and the cause ascertained.
Check for condition of lubricant in power unit and hub,
and refill if necessary 25 outlined In Section V of T. O
No. 03-20BA-L.

Check the magnetie brake and governor assembly
as preseribed in paragraph 1. a. (2) of S8ection VI, T, O,
Mo, 03-20BA-3.

Inspect governor drive shaft and drive shaft adap-
ter for excessive wear,

Inspect governor, controls, electrical connections,
ete,, for security of mounting.

Engine Change.

At each Engine Change within the allowable pro-
peller operating time given in T. O. No. 03-20-5, the
propeller assembly, i visual inspection warrants, may
be reinstalled without overhaul provided the foral pro-
peller time since last overhaul plus the maxlmum pos-
sible operating time {or the replacement engine will not
exceed the maximum time specified.

Spegial.

Inspect as preseribed in paragraph 1, a. (3} of
Eectmn VIof T.O. No. 03-20BA-2.

L. Columrt 28 - Power Plant - General.

General.,

For complete inspection and maintenance instruc-
tions for the ¥-1850-1 tvpe engine in this airplane,
refer to T, O, Mo, 02-33AA4-3,

25-Hour,

Check the engine cowl spinner bulkhesd mount-
ing bolts for tiphtness and condition of the flexible vwi-
bration’ absorbing units.  Alsc check the armor piate
forward of the gaolant neader tark for securinve! attuch-
ment and general condition.

T T [T
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olf-Hoar,

Check a1l clamps, bonding, taping and safetying of - .

all lines, and all rods within the engine section,

Inspect the engine mount for cracks, particularly -

at welda, tighiness of mounting elamps and bolts, and
for condition of protective coating.

Inspeet for condition of the rubber and the ""Fero-
bestos”’ material between the engine fect and the engine
mount,

Engine Change,

Inspect engine mount for deterloration of the rub-
ber and the “Ferobestos’’ pads beiween the engine feet
and the engine mount. Check engine hold down bolts
using torque wrench, Torgue values are given in para-
graph &, L. In Section IV of this Handboolk,

When replacement pumps are available, all acces-
sory pumps {except those with less than 100 hours aince
last overhaul} will be replaced. This includes electric
motar deiven pumpa, fuel, hydraulic, vacuum, and simi-
lar power driven units (T, C. No, 03-1-4),

Special: Pre.Oiling of Enplne,

The following procedure should be followed inpre-
oillng the V-1650-1 (Packard Built Rolls Royoe) engine,
{Refer to paragraphs 4, a.(4) (a) and 4.8, (4) () of T. O,
Mo, 023-1-1, relating to preparationof engines for service
after treatment in storage):

Fill oll] tank as follows:

Initial Installation: Prior to ground tosting the
engine, or engines, a sufficient quantity of oll will be
placed in the oil tank to insure completion of the ground
test. This guantity will be a minimum of 12 gallons,
After the engine has been ground tested, the lubricating
obl will be drained from the oll system and refilled with
new oll. The drained oil is not sultable for further use
in alreralt engines, since the corrosion preventive com-
pound In theoil promotes rapid sludglng with conseqyent
sticking of piston rings.

At 0l Change: Service oil tank to proper level,

Dizconnect the oil line at the pressurée oil sump
inlet port apd drain approgimately one gallon of oil,

Reinstall oil line to the inlet port of the oil pres-
SUre pump. -

Remove ail the spark plugs from the exhaust side
of each bank of cvlinders.

Plave fuel vaive eantrol in "OFF" position.
Make certnin wanition switch is in “OFF' ' position,
cive plug lor ol pressure. gagp

ief walve asgembly on

and ansrall a unton fittian

Remdve ['8

. Connect an oll pump to the undon and lorce two
gallons ofhot oll at 500 C, to 700 C. (1229 F, t0 1549 F.)
grade 1100, into the engine to {ill the crankshaft and
prime the bearings. The crankshait should be rolated
two or three revelutions, turning the propeller directly
by hand or by wse of the hand-turning gear, to insure
that the oll iz fed to the bearings. ’

Disconnect the oil pump and remove the unlon,
Turn engine over by hand until sufficlent oll is expelled

. through the 1/8"" pressure gage fitting to Indicate that

no air remains in the oil inlet line or pump,
Relnstall 1/8" pipe plug,
Reservice the oil tank to proper level,
Reinstall apark plugs,
Make normal engine start.

m. Column 30 - Daily Inspections - Afrplane,

General.

Determine whether afrplane 18 due for Depot In-
spection or reconditioning (T. O. No, 00-25-4),

Care must be exercised not to wash off rust pro-
tective coating from control cables.

Cockpits and Cabins.

Inspect for cleanliness, conditlon and functioning
of mechanisms on sliding enclosure, emergency exita,
including proper operation of latches and locking de-
vices,

Visually inspect the installed safety belts and re-
place if there is any indication of defects or deteriora-
tlon, Check the fabrlc and leather parts earefully for
cuts or fraying, Check the latching deviee for free op-
eration and hent or damaged parts.

Check all attaching parts and fittings for security
of fastening.

Check the date the belt was last tested (refer to
paragraph 8. a. of T. ©. No. 03-1-2), and if over the
required six months perlod for Type A-1, A-3, B-§,
B-10 and commercial type safety belts, and 12 months
period for Type B-11 safetybelt, the belt will be removed
and tested, or replaced by ope tested within the speci-
fied time period.

Movable Surfaces,

Inspect for holes or other visible damage and for
general condition,

Fixed Surfaces.

Inspect for general condition of covering and ribs
as indicated by displacement of covering,

Inspect [iilets and ke=! iniring for security of
attachment, eracks, dents ar bends.
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Inspect for proper operation and security of at-
tachment of inspection doors, N i

Theck the screws which attach the wing tips to the
wing panels,

Fuel Tanks.

Each time fuel iz serviced to a tank or compart-
ment open the drains in order to remove any accurmula-
tion of farelgn matter and water from the sump.

Resafety drains in the closed position,
Tail or Mose Gear. '

Inspect tail wheel assembly for freedom from
mud, grass, ete., worn or loose shee, and condition of
shock strut; i.e,, whether tail is supported in the proper
position,

Inspect the shock absorber strut for evidence of
leakape of fluid or for loss of pressure (T, O. No,
03.25E-1).

Inspect for proper alr pressure In the tail wheel
tire (T, ©. Mo, 04-10-1),

Inspect tail wheel doors for seecurity of attach-
ment, dents, bends or eracks, Inspect tail wheel boot
for general condition.

Landing Gear.

Creck condition of shock unit as indieated by bot -
toming or struots,

Inspect shock absorber struts for evidences of
fluid leaks, or loss of pressure as evidenced by 2bnor -
mal deflection,

Inspect falring for cleanliness, security of attach-
ment, dents, bends or cracks.

Inspect landing gear fairing linkage on movable
pleces for security of attachment and correct alignment,

Inspect for general condition of struts, drag links,
retracting mechanism, and fittings and braces.

Wheels and Brakes,

Inspect wheels for freedom {rom mud, grass, ete,,
distorted rim flanges and rims, security of retaining
nuts, bolts, and cotter pins, and for security of lock
ring on Type II wheels.

Hydraulic Svstem.

Inspect hydraulic units for lenkape and replace
packing a8 soon as leakage develops.

Fuzeiage, Hull and Fioats,

Inzpect for ioose chjects, foreion or otherwise,
Bprely to obetruct movement of contrels and flight control
surfaces,

T, O, Mo, 01-25CH-2

Inspect for peneral condition, tears or cuts inmetal
covering, dents, evidence of leaks, broken structural
members as evidenced by distortion of covering and
abramions to palnt or protective coating. Abrasions
should be retouched immediately to prevent corrosion.

- Night Flying Equipment,

Inspeet functioning and condition of cockpit lights
(in=trument fluorescent lighting system, ete, ), lamp rheo-
stats, running, and landing lights,

Ajrplane General.

Inzpect vacuum pump for security of mounting and
for proper safely wiring. Inspect Hnes for tightness of
joints, security of anchorage and for general condition,

Check contents of alreraft data case against T. O,
Mo, 00-1to determine whether latest 1ssues are on hand
{T. Q. Mo, 00-25-3), Check case for security of cover
fastenings to avoid spilling of contents during maneuvers.

Seat,

Inspect for security of attachment, including sup-
ports and brackets, condition and functloning of adjusting
mechanism and breaks or cracks In the seat or back
which might foul the parachute harness or clothing,

Inapect for condition of shock cord.
Safety Belt (T. O, No. 03-1-2),

Visually inspeet the installed belt and replace if
there iz any indication of defects or deterloration,
Check the fabric and leather parts carefully for cuts or
fraying.

Check the latching device for free cperation and
for bent or damaged parts, Cheek all attaching parts and
fittings for security of fastening.

Check the date the belt was last tested (refer to
paragraph 8.2, of T. 0. No, 03-1.2), and if over the time
limit for the type of belt, the belt will be removed and
tested, or replaced by one tested within the specified time
period,

Inspect the chest type saféty belt release mech-
anism,

Windshield, Cockplt Enclosure.
Inspect for condition of frame and security of

attachment, breaks or cracks in glass or transparent
sheet.

Inspectior condition and operzticn of mechanism
an  eliding section of the cockpit enclosure, including
proper operation of the emergency exit in the Jeft-hand
side of the sliding canopy and the emergency release
for the sllding canopy.
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Lubrication.

Lubrlcate bearlng surlaces and working parsts
of goat adjustment mechanism and the controls for emer-
gency exit, emergency canopy release, heating system
and ventilator, with oil, Spec. 2-27E.

Fig. 10 - Piiot's geat,

40-Hour,

Inspect seat shock absorber cord as prescribed
in T, O, Mo, 04-5-1,

Check the condition of rubber stops at aft end of
cockpit enciosure track.

Inspect for condition and operation of the cockpit
heiter and ventilator. Inspect the mixing chamber cast-
ings for craocks and leaks.

Snerial,

Cieck the condition of the tubber seals on the
copckpit epclosure. [b s recommended that M-6103
Anth-Adnesive Cravon (Manuwlactured by U, 3. Rubber
Company) is apphied to the rubber sezls of the cockpit
enclosure after every 10 hours of flight. It 15 recom-
mended that all rubber or neoprene seals used around
cther fregquently opened doors, receive an application
of the AnticAdhesive Cravon after everv 10 hours of
{light, Thi= treatment nrevents the rabher or neoprene
seals from sticking to the parts of the airplane in which
thewv come in contaet.

25CH.2

.............

25-Hour.
Ruddar Controls.

Inspect rudder pedal assemblies for proper con-
ditiom and functioning of all parts, preper rudder travel,
and proper functioning of the rudder pedal adjusting
mechanism,

With rudder pedals laterally opposite each other
{in neutral position), see that the rudder is in neutral,

Inspect for bent coonneeting link, proper safety-
ing of all attachments and freedom of interference be.
tween rudder and elevators in exireme posltions of
travel,

if lost motion axists, or if full movement of the
rudder cannot be obtained without binding, rigidly in-
spect the entire system to locate and eorrect the trouble,

All accessibie parts should be wiped clean.
Elevator and Aileron Controls.

Inspect the control stick assembly, ineluding
torgue tube, push-pull tube and forward jack-shaft for
proper condition and functioning of all parts, proper
travel of control stick, elevators and aflerons, securily
of econtrol stick in socket, bent tubes: or shaft, and
proper safetyving of all attachmenta.

With control stick in neutral, see that the ele-
vators are in neutral.

)

If lost motion  exists, or if full movement of
the control siick, elevators, or ailerons cannot be ob-
tained without binding, rigidiy inspect the entire system
to locate and correct the trouble,

All' accesaible parts should be wiped clean.
Flight Control Linkage,

Inzpect  rudder, elevator, alleron, tall wheel
cables, pulleys, drums, pwides, fittings, elevator rear
jack.shaft and link for proper safety of all turnbuckies
and attachments, frayed cables, as prescribed in T, O
Mo, 01-1-26, bent jack-shaft or link, proper tension of
cables, loose brackets and fittings, condition of fair-
leads, and broker or misaligned pulieys.

Inspectior proper alignment of all moving parts,
particularly noting that cables, linka, and arms are not
chafing structural members and are operating {reely
through cpenings in fuselage or wing eovering provided
therefore.

All accessible parts should be wiped clean,
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87-62-512
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T 75-64-004
| STOP

Fig. 13 - Flight control siick assembly,

Rudder & Elevator Tab Controls & Linkage,

- Inzpect for proper condition and functioning of
all parts, proper travel of trim tab on each surface, and
security of gafety deviees,

Inspect for proper tension of trim tab eontrol
cables, proper lubrication of gear boxes, chalins, turn-
suckles, rods and attachment parts, condition of chains
ind fairleads, bent rods, loose brackets and fittines,
and slgns of interference with other parts or assem-
blies, noting particularly that rods to horns are operat-
ing freely through the openings provided in the empen-
nage coverings.,

Inspect rudder trim tab actuating mechanism
‘or worn parts in the actuator hinge (87-14-553), loose
ictuator hinge pins, worn threacs and lost motion in
“he actustor screw and serew jack, worn threads on
e twbe rod ends, elongated rivet holes in the tube, and
“lopgated pin hole in the elevis end and trim tab hors,

I lost motion exists, or if full movement of the
2bg camnct be obtained without binding, rigidiv inspect
Ae entire systems to locate and correct the trouble,

To co-ordinate the actuator units and the tahs,
-refer to instructlons under “Adjustments’™ of this seq-
“lon.

All accessible parts should be wiped clean,

- - 25 -

Alleron Tab and Control,

Inspect the electric irim tab eontrol (for left-
hand aileron only) for loose connections in the main
switeh box, wing panel junetion box and at the motor,
Check for broken wiring or defective switch,

Refer to Column 22 of this Section for the ser-
viclag of the electric trim tab control motor.

Wing Flap Controel Mechaniam.

For instructions concerning the hydraulically
actuated eylinder and hydraulle lines, refer to Column
33,

Inspect for proper condition of all parts, bent
rods, loose brackets and fittings, proper saletying of
all reds, joints, connections, turnbucklies and attach.
ment parts,

Testthe functioning of the mechanism by operat-
ing the electrically driven hydraulie pump and then test
the mechanism by use of the manually cperated anxiliary
hydraulic pump,

See that the pointer in the wheel and flap posi-
tiom indicator in the ecoekpit indicates correctly the
position of the flaps,

RESTRICTED
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Checl roliers and link pins. If wear is appre-
ciabie, replar=ment shoold be made, -

inspect for signa of interference with other parts
ar assemhbliza,

I lozt motion exists, or if full movement of the
flaps cannot be obtalned without binding, rigldly inspect
the entire system to locate and correct the trouble,

All accessible parts should be wiped clean,

Rigging Tensions.

'ue to the high speed characteristics of this
airplane, it is important that the control system be
rigged to the cable tension loads specified in Figures
11 and 14,

Adjustments,

Rudder Control System: To align the rudder
control system, place the rlght pedal in the extreme
forward position as indicated by the rudder pedal stop
and adjust the turnbuckle so that the arm holding the
reduction pulley, when in the extreme forward position
clears bulkbead #8 approximately 1/8 of aninch. Re-
peat for the left pedal. Place the rudder pedals later-
ally opposite each other (in neutral) and through the
fuselage access door in the left side of the fuselage
adjust the cables to the rudder to allign the rudder with
the center line of the airpiane and adjust the eables to
the tail wheel to align the tail wheel with the centerline
of the airplane. Always maintain correct cable tension
lpads in all control cables, Refer to Figure 11 for cor-
rect cable tension data,

Contrel Silek Stop (Elevator Travell: The length
of the adjustable cylinder and piston unit {{ront of con-
trol shcle;} is altered at the adjustable clevis end to
control the “'nose-down” positionof the stick; the "'nose-
up'’ position i3 controlled by loosening the check nut
on the cylinder and adjusting the bushing through which
the piston aperates,

Elevator Control System: To align the elevator
control system, the control stick should be plaged in
the position where the lower (straight) portion of the
stick s 1-1/2% aft of a line perpendicular to the ground
ling; the control cables are adjusted to alipn the eleva-
turs with the horizontal stabilizer and to obtain correct
tension loads in the cables,

Control #tick Stop {Alleron Travel): The heads
of the stop bolts should be adjusted to limit the lateral
motion of the control stick to 20-1,/29 to either side of
the wertical centerline, The bolts are located in the
horn on the rear end of the control stick torque shaft
aft of the bulkhead at Station #5, and accessible by re-
moving the pilet’s zeal, and the armor plate attached to
bulkhead #5,

T, 0. No, (1-25CH-2

Aileron Control System: The cables and links
uf the aileron control srqtem are rigged to permit the
allerons to droop 3/16 to 172" below the trailing
edge of the wing, when the eontrol stick is in the l:a.l.e:-a.l
neutral position,

Ta correct for an aileron position up or down
on only one side, shorten one cable and lengthen the
other by means of the turnbuckles which are accessible
when the wing flaps are extended. To correct for one
aileron up and the other down, adjust as closely as pos-
gible at links, then complete adjusiment at the turn-
buckles,

The normal aileron movement is 18-3/4% up
and 10-3/4% down, with a +2° tolerance. This movement
can be obiained by adjusting the link and cables on one
=zide at a time.

Trim Tab Adjustment.

Elevator Trim Tabs: The range of travel of the
elevator trim tabs is from 39 above, to 26° below a
centerline through the trim tab hinge axis with a :1_-2"3
tolerance, The elevator trim tab control knob in the
cockpit must be set to mero with the elevator tabs in
neulral position, The elevator tab control chains should
be relocated around the sprocket, in back of the control
wheel to glve maximum up and down travel of the tabs,
Final adjustment iz made by means of the turnbuckles
in the system. The elevator tabs must move up when
the eontrol wheeal is rotated in a elockwise direction for
correcting a tail heavy condition,

ToHRemove Elevator Trim Tab: Disconnect con-
trol rods from the trim tab horn, rotate the tab up os
far as pessible from newtral position and remove the
two cap serews from the bloek on the cutboard end of
the front face of the tab spar. Pull the tab cutboard and
downward until the hinge rod on the Inboard end of the
trim tab is free,

Rudder Trim Tab: The range of rudder trimtab
traval 13 159 (<50, _20) from either side of the rudder
centerline,  The rudder trim tab control knob in the
cockplit must be set to zero when the tab is alipned with
the rudder. The rudder tab control chains should bhe
relocated zround the sprocket, underneath the control
knob to give maximum left and right travel of the tab,
Final adjustment is made by adjusting the turnbucklies
in the system, The rudder trim tab must move to the
left when the control wheel is rotated in a clockwise
direction.

To Remove Rudder Trim Tab: Disconnect the
contral rods from the trim tab horn, rotate the tab as
far as possible from either side of neutral and remove
the two cap serews from thke blocks on both ends of the
front face of the tab spar.
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Alleron Trim Tab: The range of travel of the
trim tab on the left zileron is 209 above to 209 below
the horizontal centerline through the alleron trim tab
hinge axis, This trim tab is elecirically operited and
controlled from a switch in the cockpit. The switch
iz marked “LEFT WING UP", "LEFT WING DOWN'",
and "OFF". :

Removal of Aileron Trim Tab: To remove the
trim tab from the left-hand aileron, disegonnect the con-
tral rod from the frim tab horn and rotate the tab as
far as possible from the neuiral position. Remove the
twocap screws from the blocks on both ends of the front
face of the tab spar. Tab is then fres and may be re-
moved from the aileron.

Coordination; I it i85 necessary to co-ordinate
the actuator units and the labsz, the actuators are to be
adjusted in accordance with the {ollowing instructions
and the rods from the bellerank, or lever, to the tab
horng are to be adiusted by means of the adjustable rod
ends.

The center of travel of the eve terminal of the
actudtor can be obtained by rotating it to the required
positicn, This will not affect the cockpit control unit
setting,  The eye terminal may noew be connected to the
taly coptrol bellecrank making sure. that the connecting
pin fits tightly in the holes, I a correction for the nou-
tral setting is required after copnection to the bellerank,
is made, this must be made by disconnecting the eye
terminal from the bellerank and rotating the terminal to
the new seiting,  Care must be taken to make sure that
the neutral setting is swch that the travel is within the
1-3/4" maximum travel of tha actuator,

Wing Flap Coptrol - Linkage: The flaps should
seat perfectly into the wing contour at all times when
in the “UP" position. I the flaps as a whole are not
seated, the link connecting the bellerank and the push-
pull tube should be shortened, If the flaps do not seat
lecally, shorten the turnbuckles near these points. The
{laps should mowve downward simultapeously to a maxi--
mum ocpening of 4579,

Lubrication: i
Lubricate controls in accordance with Figure 8,
a0-Hour.

All cables should be eleaned where they pass over
pulleys, or through fairieads, and covered with heavy
rust preventive compound, Spec. 2-82, ’

100-Haour.

Check flight control cables for rigging tension.,
Refer to Adjustment, 25-Hour, above for rigging data
and alse Figures 11,14 and 15,

p. Column 33 - Movable Surfaces,
FATEN i (o] 8

Rudder, Eievators, ailerons, tabs and flaos,

T. O Mo, G1-25CH-%

Inspect for free and full movement v.lr:L‘rping_
broken ribs or ribs loose on spars, and condition of
eovertng, Checkfor looge rivets andtears around rivets.

Inspect horns and hinges for bends dnd breaks,
seeurity of attachment, worn or loose hinge pins, and
proper safetying,

Lubricate wing flap hinges with oil, Spec. 2-27E,
and wipe clean.

Adjustment of flap positlon indicator mechanism
iz contained in Section IV of this Handbook.

g. Column 34 - Fixed Surfaces.

50 _-Hour,
Wings,

Ingpect fortorn or loose coverings, loose rivets,
or rivets pulling through metal covering, and broken
ribs. -~

Inspect wing joint at centerline of airplane and
wing-to-fuselage fitting for security of attachment,
cracks, and elongated holes.

Inspect mountirg of navigation lights In wing tips
and for condition of seallng compound around lights,

Hortzontal and Vertical Stabilizers,

Inspect for torn or loose metal coverings, loose
rivets or rivets pulled throwgh the covering, and broken
ribs, as indicated by distortion of metal,

Inspect mounting of navigation light in the ver-
tical stabllizer andthe condition of the sealing compound
around the Light,

r. Column 35 - Fuel Tanks,
30-Hour, .

Inspect for security of mounting, signs of leakage,
particulariy at seams, condition of padding and proper
iocation of padding between tank shells and straps and
mounts, proper tension of support straps, and ptn?ar
anchorape of fuel lines leading from the tanks,

Cheek general condition of gaskets at access doors,
filler flanges, fuel gage tapping rings, tank drain flanges
and sump eastings, fuel line support tube backing plate,
vent line fittings, drain line fittings and sump falring
attaching brackets,

100-Hour.

Drainthefoel tanks and remove the samps,  Clean
the interior of the fuel compartments, ooting particu-
tarly that the smali noles in the strainers are undl-
strucied.

T e —————
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WARNONG: Belore repairs are made thurr:nubhl:.r
drytheinterior of the fuel tank by rjtrectmg ablast
of air into the interior of the tank for-several
bours, preferably overnight. This will evaporate
the highly inflamable fumes, Examine tank strue-
ture and fittings for corrosion and damage, Ro-
place sumps and aceess covers, using new gaskets
and se:ﬂmg compournd, Hefure filling, test the
tanka.

Drrain the fuel compartments and remove all ac-
eess covers and sumps {or a thorough inspection.

WARNING: Allow fumes to dissipate {rom fuel
tanks for at least ten minutes afler removing ac -
cessdoors before beginning inspection. If repairs
are to be made, dry interior by directing a blast
of air into the interior of the tank for several
hours, preferably overaight, This will evaporate
the highly inflamable fumes,

Examine compartment structure and fittings for
corrosion  and damage. Replace sumps and access
COvers, using new gaskets and sealing compound. B&-
fore !'I-'Il:lng, test compartment,

5. Column 36 - Tail or Mose Gear.

Genoral,

For inspection of tail wheel hydraulic retracting
system, refer to Column 39, this Seclion, For instruc-
tions covering operation and maintenance of the High
Fressure Hand Pump, refer to T, O, No. 17-1-3.

25 -Hour,
Inspect entire assembly for eracks, bends, breaks,
particularly at sharp angles and welds, and cracked, bent

or broken attachment fittings and brace members,

Inspect for proper operation of the swivel release
mechanizm,

Inspect shock-strat assembly for general condition,

b LU TPY

e .
SRR T W
i

Fig. 18 - Labrication diagram - tail gear,

T, Q. No. 01-25CH-2

Check for proper operation of the tail gear latch
and eentering lock. E

Lubricate tail wheel door hl.t:ges and linkage with
oll, Spec. 2-27-E.

30-Hour,

At the time of landing gear inspection, with the
airplane supported free from the ground, test the func-
tioning of the retracting and lowering mechanism by
operating independently with both the motor-driven pump
and the hand pump,

Check the [iuid level of the shock strut by hack-
ing off the filler plug slightly and allowing the air to
excape slowly past the copper gasket ai the plug seat,
This will prevent damage to the valwve core caused by
the sudden rush of high pressure air past its seat. Do

not attempt to remove the filler plug without first com.
pletely deflating the strut in ihis manner,

Back off the filler plug slightly, until all “fizzing’” -
of alrand fluid ceases, In Some. struts the alr valve also
serves as a filler plug. -

Remove the filler plug and cheek the fluld level,
which should be flush with the [iller plug hole when the
strot is fully collapsed and the alrplane i3 Ln normal
taxiing position.

Fillthe strut, H necesgary, with fluid, Spec, 1586,
a5 prescribed in paragraph 3 of T. O, No. 03-25E-1.
Check by extending and collapsing the strut several
times.

Inspect tail wheel doors for proper operation.
See that the position indicator in the cockpit indicates
position of tail gear correctly,

For adjustment of tail wheel position indicator

~ mechanism, refer to S8ection IV, paragraph 8, d,

For lubrication of tall gear, refer to Figure 186,
200-Hour,

Tail wheel roller bearings will be cleaned, in-
spected for conditionand repacked.  (T. 0. No. 03.25A-1).

t. Column 37 - Landing Gear,

General. *

For inspection of landing gear hydraulic retract-
ing system, refer to Column 39 of this Section.

For instructions covering the operation and main-
tenance of high pressure hand pump, refer to T, O, No,
17-1-3, The proper amount of inflation of shock strut
can be obtained from the instruction plates onthe struts.
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Fig, 17 - Lubrication diagram - landing gear.
25 -Hour,

Inspect struts, braces, drag links, retracting mech-
anizm and fittings for cracks, bends, security and con-
dition of attachment fittings, elongated balt holes, and
lonse, missing or unsafelied bolts, nuts and cotter pins,

Lubricate in accordance with Figure 17.
20-Hour

With the airplane supported free of the ground,
test the functioning of the retracting and lowering mech-
anism by operating the gear independently with both the
motor -triven pumn and the auxiliary hand puomp.

Thoroughly inspect all attachment fittings, bolls,
belleranks, arms, links, and supports for condition,

Choek the functioning and general condition of the
fanding gear warning system. With the landing gear in
the locked ‘‘Dawn’' position, move the landing gear con-
trol valve handle to the “Up’' position., With the lever
of the ignition switch in “BAT ' pasition and the throttle
lever in the closed position,the warning horn should not
spund until pressure is applied to the system,

Inspect the condition of all hvdraulic tubing, con-
nections and couplings!

See that the landing gear position indicator in the
eackpit coreectly indicates the position of the landing
FEET,

_ad .

P

7. 0. No., D1-25CH-2

Adjustment.

"La'ndtng Goar Warning System: To adjust the

" lever on the throttle rod in the cockpit, loosen the bolt

which fastens the lever to the throtile rod, Slide the
lever forward or aft as necessary in order to actuate
the warning signal switch with throttle lever set to ap-
proximately 1000 R.P.M. or less, .

Landing Gear Position Indicator: Refer to Fig-
ures 18, 36, and 45, 'To adjust the lznding gear po-
sition indicator, hoist the airplans so that the landing
gear can be raised and lowered.

With the landing gear down and the lever of the
ignition switch in the “BAT"' position, loosen nut A and
wilh a screwdriver turn the transmitter shaft B until the
imape of the wheel on the indicator on the instrument
panel is in the down position. Tighten nut A,

Hetract the landing gear and check the position
of the image, 1f the image has undertraveled or over-
traveled, corroction may be mede by tightening or lossen-
ing nut I slightly. Repeat this procedure until setting
is correct, R R R

AT-ES
CAfLE
f}?‘i’ﬁ SHJTTLE
Fig. 18 - Lianding gear position
transmitter - installed,
Lubrication.

Lubrieate in accordanee with Figure 17. To aa-
sure a full quantity of oil inthe shock strucs, fillthe struts
in acpordance with the icllowing instructions. Use anly
Lockheed fluid #53, A.C, Epec. 3386, when filling the struts,

[
RESTRICTL W
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Method A (To be used whenalrplane is suspendad
and landing gearls [ree); With the strub fully compress-

ed, release the air, remove the filler plag and 11l until -
the oil overflows. Inztall the {iller plug and fully extend

the slrut several times. Compress the strut, remove
the plug and pul in more oil, Fill until overflowing, re-
install plug and incorporate required alr pressure.

Method B (To be used when airplane is resting

on the landing gear): With the strut fully compreasged, -

remova the filler plug and’ {111 welll oil overflows. In-
stall plug and apply air pressure. Bleed alr, then re-
move plug and incorporate additional oil until the oll
overflows. This will assure that as much oil as possible
has been added, HReinstall plug and supply proper air
pressure until strut is extended two inches,

. Column 38 - Wheels and Brakes,

Make wheel bearing inspection only in event that

brake inspection indicates proper brake adjustment can~

not- e made, :

Vizually inspeet the hydraulic brakes for seepage
of fluid, Inspect (alrings for interference between the
backing plate and wheels {T. 0. No. 03-258-2).

With the parking Lrake applied, inspect the entire
brakesystem from reservoirtowheel cylinder for leaks,
condition of attaching clipa and flexible connections.

Check the fluid level in the brake master eylinder
unit on each rudder pedal with brakes released. Refer
to Figures 42 and 43 for more information,

50-Hour, '

Wheels,

Inspect for evidence of corrosion of the visible
portion of rim, Clean and paint as preseribed in para-

graph i ol T. O. No, 04-10-2. If evidence of damage to.

wheel rim edges is found, remove casing and inspect.

Inspect for evidence of damage to wheed rim
edges due to hard landings. Remove casing, Clean rim,
i corroded, Examine rim for cracks or damage due to
caraless use of tire mounting tools or impaet from any
abject. Renewprotective coating of paint if worn through,

Inspeet valve stem washers for snug {it on tires
with metal valves, (T. O. Ko, 03-25B-1),

Tires,

Inspect inside of carcass of casing for ruptures
or breaks. Inspect beads for physical damage extend-
ing through the outside rubberized chafer fabric. In-
spect sidewalls, both inside and out for breaks, cuts,
blisters, lovse cords or uther serious physical damage,

T. 0, Ko. 01-25CH-2 8

inspsct fraad for cuts through or exposing the

fabriccarcass to moisture or dirt, and inspect for tread - -

waar expoging the {abrie carcasa of the easing (T, O, No.
04-10-2), )
Brakes.

Check - and adjust lhe elearance between the
brake lining and the brake drum, with a {eeler gage.

Brake Shoe Adjustment: With wheels of the air-
plane free of the ground, and no pressure on the brake
system, swing the four feeler gage covers to one side,
exposing the inspectlon slots. These glotsare 500 apart,
with two of them adjacent to a centerline through the oleo
strut, Loosen the adjusting screw, nearest the toe of
the brake shoe, audjacent to the fronl slot, by turning
counterclockwise to obtain a clearance of approximately
015" measured through the feeler gage slot. The three
remaining adjustment screws adjacent to the slots will
be tightened until there iz 008" clearance between the
brake lining and the brake drum at each of these points.
Return to the first adjusting screw nearest to the toe of
the brake shoe and tighten to reduce the clearance from
015" to 008", After this point is adjusted, It may be
necessary to go over the adjustments again in the same
order and slightly change each one to glve the required
clgarance,

CAUTION: U wheels are removed nat the
time of the brake adjustment, extreme cire
should be taken to see that the brakes are not
applied. Application of the brakes at this time
cauzes distortion of the one-piece shoe render-
ing it unfit for further service,

Adjust the brake control system,

100-Hour,

Wheels,

Remove the wheels, clean and inspeet the wheel
bearings in accordance with T. O. No. 28-1-3. Check
for eracked or loose bearing cups. Check for scored
or eracked brake drum liners. For heat checks, refer
to Section V, paragraph 1, of T. ©. No, 03-25B-1, In-
gpect the {elt grease retainer for the inboard bearing.
If grease spaked, replace with a new retainer.

Lubricate roller bearings as [ollows:

Summer Use: Grease, lubricate, aluminum
soap, grade B, Spec. J581.

Winter Use: Grease, lubricate, high melting
polnt, grade 375 {soft) or grade 285 (soft, medium],
Spec. 3560,

Bearing Adjustment,

Install wheel and wheel bearing adjusting nut
on axle,
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Be sure there is no brake drag. Then with tha
wheel spinning, tighten the adjusting nut slowly until a

bearing drag on the spinning wheel is noticed. Back off

the nut to the next castellation and iock in position with
2 cotter pin, Brake dreg should not be confused with
bearing tightnezs witle rotating the wheel during bear-
ing adjustment, Check for side play. Bearings will not
be adjusted too tightly as cracked bearing cups May re-
sult. :

Brakes {T. 0. No, 03-258B-2).

With wheel removed, inspect the entire brake
szzembly for corrosion and broken or distorted parts.
Inspect mechanical and hydraulic brakes for cracked or
worn linings, and for loose rivets, Inspect to sSee that
grease from the inboard wheel bearings or fluld {rom
the brake cylinder has not come in contact with the lin-

ing.

Inspect expander tube brake for broken lining
eprings and worn lining, Inspect for uneven wear of

lining, Inspect for security of nuts, bolts, and cotter

pins,

v, Column 3% - Hydraulic System,

Filling and Bleeding the Sysiem.

Support the airplane on jzcks or cradles so that
the landing gear and wing flaps may be operated.

Fill system through the reserve tank in the fus-
selage with fluid, Spec. 3586, grade B, Fill tank tobase
of cap opening, with landing gear dowm and wing Ilaps
up. During the filling operation, retract and extend the
landing gear twice by use of the manually eperated hy-
draulic pump and operate the wing flape several times,
always taking care that thefluid reserve tank iskept full,

Any air in the system will be returned to the re-
gserve tank, there to be vented,

If the system still shows signs of air after the
filling operation, it may be necessary to disconnect the
hydraulic lines at the tail wheel retracting cylinder and
bleed the system from that point.

Do not replace filler cap until filling operation
is completed,

2o-Hopur,

Check fluid level in fluid reserve tank, Fill tank
with {ivid, Spec. 3556, grade B, Do not use mineral oil,
Clean strammer in top of reserve tank.

Tnapect eondition and furetioning of valves and
apctaating evlinders,

inspect all lines and connections for leaks, lﬂnEsi,__
" security of ancherage, wear due to chaling or vibration, -

and dents or cracks.

Lubricate tail wheel retracting cylinder gulde in
accordance with Flgure 17. %

50-Hour.,

Inspect cams and followersin the hydraulic control
valve, Working surfaces must be smooth and bright,
Clearance between the cams and followers must be be-
tween 005" and .015", and minimum travel of any pop-
pet valve must be 0407, This clearance iz controlled
by luminated brass shims under the cam followers,

Test hydraulie Unes reliel valves as follows:

Install a test gage on the forward side of the
manually operated auxiliary hydraulle pamp. Tightan
down the (auxiliary) hydraulic pump relief valve located
in the lower left side of the fuselage forward of the bag-
gage compartment. Pump up the system with the aux-
iliary hydraulic pump and set the (auxiliary} hydraulic
pumprelief valve to relieve at approximately 2000 p.e,0,

Place the landing pear contrul valve in neutral
and the wing flap control valve in the ""UP" position.
Tesat the wing flap relief valve to relieveat approzlmately
1500 p.s.i. :

Repeat this procedure with the landing gear CoR- :

trol valve in the "NEUTRAL’ position und the wing flap
control valve in the “DOWN' position.

Repeat this procedure again with the wing flap
control valve in the neutral position and the Janding
gear control valve in both the 'R’ and CDOWN' po-
sitions. Check the landing gear relief walve for ap-
proximately 1500 p.s.1.

The twin relief valve for the landing gear and
wing flap control systems is located on the lower left
eide of the fuselage forward of the fuselage aceess door.

dotor Driven Hydraulic Pump -
T, O No. 03-30CA-2.

Clean and tighten all loose connections,

I air enters the inlet line as evidenced by er-
ratie and noisy operation, the system should be chedked
in the following manner: With the pump aperating, chaclk
each fitting joint and relief valve eap by flowlng oil around
it, ‘When point of leakage is reached, pressures and output
will immediately smooth out. Rework fitting or point so
that it is alrtight,

Engine Change.

Remove hpdraulic pump for overhaul as specified
inT. 0, Mo, 03-1-4,
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Sl =toor,

Inspect all accessible parts of exterior and in-
terior of fuselage for bent longerons and braces, cracks
in structural members, particelarly at sharp bends and
at welds, loose members, bolts, or rivets, proper at-
tachment of inspection doors, falring and cowling, and
condition of metal covering and protective coating,
particularly where operated in or near salt water.

x. Column 43 - Airplane General.

General,

For anti-corrosion treatment of airplanes opera-
ting near salt water, refer to T, O, No, 01-1-2.

0G-tour,
Vacuum Pump, Englne-Driven
(T, Q. No, 03-30AA-1),

Check pump for security of mounting, - Examine
relief valve sereen, and if dirty, remove the valve and
Ioosen the screen assembly with a wrench. Clean
seresn in gasoline and replace,

Bafety Valve: Remove the walve guide and wash
in a suitable cleaning fluld, T the valve disc is worn,
dress (b carefully with a flat ocilstone. Test the spring
tension by measuring the forece required to compress
it to 1.1/8" long. The foree must be at least 3.7 lb.

Clean the oll separator (I removable screen) by
removing oil outlet fitting, removing screen, and clean-
ing in a suitable cleaning salution, If without removable
sereen, remove the entire separator, thoroughly cledn
and dry with compressed air and reinstall. For solvent,
refer o T. O, No. 01-1-1.

If the pump is intended for internal venting, re-
move the speclal hex-head plug marked PRES located
near the mounting [lanpe and clean the air paEzages in
Lhe - plug. -

Enging Change,

Hemove engine driven vacuum pump for overhaul
as preseribed in'T, O, Mo, 03.1-4,

Special,

fngpect the “'Ferobestos' " and the rubber pads be-
tween the engloe mocnting feet and the engine mount for

excessive disintegration from gasoline or ojl, Replace
pads where pecosaney.
3. Colume 44 - Navigation Instruments.
Compess T 00 o D5-15-2
ner 1T por Inase oo lase and olfer

0E T

GCH-Z

Clean cover glass with a clean cloth. Special ..’

care must be exercised where individually lighted in- + -

struments are employed as seratches, fingerprints, ete., -
on the cover glass disterh the lghting. : T

Inspect visually for discoloration of Hguid, evi-
dence of bubbles, and {or defective lamp.

Suction Gage (T, 0. No, 05-20-8),

Inspect for security of mounting, broken or loose
cover glass, loese dial and loose pointer.

Altimeter {T. O. Mo, 05-30-1},
Refar to T, C. Ho., 05-1-1.
50-Hour,

Check marking of navigation instruments as pre-
seribed in T, O. Mo, 05-1-17. - 1 .

Inspect all instruments {including elock) for chip-
ped luminous markings, security of mounting and for
tightness of connections (including electrical connections
where used). :

Check bonding of panels, lines, and instruments as
prescribed in T. O, No. 08-5-1.

Check the instaliationof the rate of climb indicator
for loose attachment of indicator and tank, and tubing
connections in static line from the indicator to the tank
for tightness {T. O, Mo, 05-20-286),

Inspect airspeed lines for security of mounting,
and for tightness of connections. Drain the alrspeed
lines. Check the alrspeed head for security of mount-
ing and for general condition. Clean the holes in air-
gpeed head with soft copper wire, Check the electrical
heating element. The voltage at the terminals of the
airspeed tube should not be less than the amount pre-
gseribed in T, O, Mo, 05-50-1.

Rempve the bank and turn indicator. Hemove plug
under word “'0il”! on the right side of the case. With a
fine wire (015" to guide the oil, lubricate with 8 drops
of oil, gyro instrument, Spec. 3563 if above freesing,
Il below freezing, use 8 drops of a mixture of 1/3 com-
pass  liguid, Spee. 2-37 and 2/3 oil, gyro instrument,
Spec. 3563, Remove drain plug at bottom of instroment
near the front and draln accumulation of pil and water.
Clean the sereen. Reinstall instrument and test suction
which should be 1.80"" to 2.05" (T. O. Ne. 05-20-2].

Check instrument panets for defective vibration
abzorbing units and support brackets,

Checlk position indicator for electrical connections
and transmitter actuating linkage [T, O, No. 05-50A-2),

ne inspected for secarity of
Larbalanced card, oF any de-
] v oor msht render the

The comnp
mourting. leaka:
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Fnr minrrnaﬂnn on the alnm:-t&r refer to T, O,
Hﬂu DS 1-1, . o .

100-Hour,

Compass will be compensated and the reading re-
corded at the end of each period of 100 flvine hours and
at Engine Change period, change of guns or elecirical
eguipment likely to affect the compass, or at least once
during each three month pericd. Howsver, if at any
time the compass is suspected of being in error, it
should be checked and compensated if found necessary.
For complete instructions on the compensalion of air-
craft compasses, refer to Sectlon Vol T, O, No, 05-15-3,

Check instaliatlon of airspeed indicator for loose
glass, pointer, dial and pitot and static connections. If
the check of the airspeed tube installation (reguired in
Section VII of T. O, Mo, 05-50-1} for leaks, discloses a
leak in the indicator, test the instrumenpt separately in
accordance with the 1nd1ﬂduﬂ hrpe lesk test in Sectmn

'_ma:T Q. No. 05-10-2,

- 500-Howr, SRR

The [requency of eleaning intake screens and air
filters of [light indicators will depend upon service con-
ditlona; however, this malntenanee shoceld be accomplish -
ed anrﬂxlmaLe!y every 200 hours or at “Depot Inspec-
tion'"of the airplane. When found necessary, as determin-
ed through expérience at the various stations, this work
will be accomplished at more frequent intervals. To
elean the intake screen ot the rearof the flight indicatar
case, remove the screen guard and Jift out the screen
with a seribe. Clean the sereen with benzine, dry, and
replace,

CAUTION: In replacing cover plate be sureto
replace all {ive serews. Failure todo thiz causes
air toleak into the instrument through the screen
holes, with a subsequent loss of vacoum.. (T, O,
No. B3-20-3%.

The frequency of cleantng intake sereens and air
fillers of turn indicators will depend upon serviee comp-
ditions; bowever, maintenance shn:nuld 513 ELCI’."D-mleS]‘lEd
apprm&lmate ¥ every 300 hoursor at “Depot Inspection’
of the airplane. When lound necessary as determined
through experience at thevarious stations, this work will
be accomplished at more frequent intervals, To clean
the inlake sereen on the bottom of the case, lift out the
snap ring and screen with a scribe. DO NOT REMOVE
ANY SCREWS. Clean the sereen with benzine, dry and
replace (T, O. Mo, 05-20-4).

Engine Change.

Femove fuel gages for inspection at the first evi-
dence of maliunctioningand at the 300-Hour period when
the fuel tanks are removed for cleaning, inspection and
Tepair.

Inspect the gage mechanizam for secuerity of con-
nectionsdnd ease of operation, corrogion and worn parls,
and general condition of floats,

When' reinstalling the gages, dry and calibrate
them. Use a new gasket and seal Lha gasket with “Seal-
ube ' or equivalent. Handle with care alter they are cal-
ibrated as dropping the gage floats will distort the [loat
connecting rods,

For information on compenseling compass, refer

to Seetion ¥V of T. O. No, 05-15-2,

2. Column 46 - Battery,

G0 -Hour,

Remove cover and if felt pads are covered with
a white flaky depasit, remove them, wash in clean waler
and saturate with bicarbonate of soda solution before -
replacing.

Weekly - Opce Each Seven Duays,

Test battery with 4 hydrometer aad enter the read-
ing of the lowest cell, This entry, on days when the bat-
tery is tested, supplants the useal code symbol entries.
Any defect found will be entered on A AF. Form 41,

o under ‘Remarks’ (T, O, No, 01-1B-1),

The following are hydrometer readings for com-
monly used aircraft batteries: Low (discharged)- 1.200
and below; Medium {partially discharged) - 1.250; High
{fully charged) - 1.275 to 1.3

It any cell 1s low or too high, the battery is de-
veloping trouble and will be turned in to the batery rocm
for complete Inspection and repair,

After taking the reading, relurs the electrolyte to
the cell {rom which drawn. Cheek for proper levels of
the electrolvie and add distilled water to the cells if
necessary., Never add electrolyte or acid.

Inspect the battery leads for condition of insula-
tion and for security of sttachment.

Inspect terminals for seeurity of connections and
for corrosien. If dirty or showlng signs of corrosion,
disconnect, scrape clean and reconnect, dnd then smear
vaseling lightly over the metal surfaces [excepl terml-
nals of shiclded batteries not exposed to baltery gases),

Inspect battery box for leakage of electrolyte and
corrosion. In case leakage is found, examine the alr-
plane strueture for damage, Iteplace a leaking battery.

Check battery vent system to ipsure that vent
lines are uncbstructed and securcly anchored.

When it is known in advance that an airplane is to
be idle for seven days or moare, the battery will be im-
mediately removed and turned in o the battery room.

WARNING: When using -.nﬂ:am:nah'le cleaning
fluid to clean airplanes or engines, the pre-
cautions specified {in T, Q. No, 0i-1-1 will ai-
wavs be observed,

3. Additional fnspection asd Ling Maintenange
ALT LOTDE:

[hatructinng i)
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General Data.

T. O. No. 01-25CH-2

a. The work outlined in this secticn can be per-
irmed with the facilities asually available at the Alr

orps, Statlons,

but iz not normaily 3 function of the

srating organization.

b

+nished by the contractor for use in connection with’

The followlng 1s a list of special airplane tools

»2 work prescribed in thiz saction.

DrswinT MNa,
87-55-509-2
B7-38-505-3
B7-38-505-4
87-38-505-5
BT-3B-506-8
87-B5-505-7
87-83-505-8
T-B2-505-9
87-88-5058-10
B7-88-505-11
B7-60-T37
87-85-594
ﬂ?—ﬂﬂ-ﬁﬂﬁ
87-BB-597
BT7-88-506

87-03-531
87-88-315

c.

Deseription

Wrench - Metering Pin - Land-
ing Gear and Tail Wheel

Wrench - Actuating Cylinder
- Landing Gear and Wing Flap

Wrench - Hand Pump

Hoisting 8ling - Tail

Hoisting Sling - Front

Hoisting Sling - Wing

Puller Assembly - Engine
Mount Bolts

Berew Driver - Bomb Rack,
Cocking and Removal

Fad - Panel Throw Over - Gun
Bervicing

Pad - Throw Over Walkway

Wrench - Ratchet Gun Mounting

Locating Tool - Filler Opening
- Wing Fuel Cell

Locating Tool - Gage Opening -
Wing Fuel Cell

Wrench - Nut Wing Fuel Cell
Gage Mount

Wrench - Filler Cap - Fuel Cell

8tud - Panel Jacking

Wrench - Propeller Governor
Adjusting

All countersunk, recessed head screws originally
sed on this alrplane are of the Reed and Prince type.
he uze of any serew driver other than the Reed and
since type will mutilate the screw head.

Wing. (Drawlngs 87-068-901 and §7-03-801)

a. General. - (1) The wing iz an internally-braced,
Ll eantilever, multi-cellular, stressed-skin type, con-
sting of two panels joined atthe airplane center line by
series of horizontal bolts through mateh angles riveted
the skin and through a bulkhead between the panels.
e fuselage connection is made by means of a tee sec-
on on the upper surface of each wing panel which fits
rainst an angle on the fuselage, through which a series
bolts complete the joint. Aluminum alloy 2420 and

P
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345T constitute the major materials used in the con-
astruction of the wing.

[2) The wing tips are detachable for replacement
in the event of damage; the tips are attached to each
wing panal by a series of flush type screws.

{3} Walls in the vnderside of the wing accomodate
the fuel tanks and landing gear wheels. The joint where
the two wing panels are joined will serveas a skid in an
emergency landing with the wheels retracted.

{4) The ailerons are dynamically balaneed ineor-
porating Frise-type aercdynamic balance. The right
hard aileron trim tab &5 the {ixed type. The left hand
ailsron has an electrically operated adjustable trim
tab controlled by a switch on the main switch panel,
The ailerons are constructed of metal, ineluding a
stresged skin lesding edge, and are fabric covered.
Three mounting hinge bearings are provided on each
aileron.

{5} Hvdraulically-operated, split-trailing edge type
wirg flaps extend from witsin a few inches of the air-
plane center line to the inboard end of the ailerons.
They are attached to the wing by a continuous piano type
hinge running the full length of each flap leading edge,

b. Removal and Disassembly, - (1) To Remove the
Complete Wing: Itis recommended that acradle similar
to the one shown in Figure 33 be used for the support of
the nirplane and subsequently for the support of the wing
after separation from the fuselage. If a cradle of this
type i= not available, then a padded chordwise support, at
least five inches wide and curved to fit the underside of
the wing, should beplaced approximately eight feet three
inches putboard from the airplane center line under each
wing panel.

(a) Suspend the airplane by the forward and tail
hoisting =lings. Attach the forward hoisting sling to the
Iegs on the engine mount and the tail hoisting sling to a
bar inserted completely through the' lift tube provided
near the aft end of the fuselage.

(b)) Drain all fuel tanks.
1. The drain cock for the fuselage fuel tank is

locatzd on the bottom side of the fuselage aft of the wing
trailing edgs.

2. The drain cocks for the wing fuel tanks are
located wnder the wing on the left panel approximately
five inches from the center line of the airplane.

3. The drain cock for the belly tank is on the
bottom of the tank.
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Fig. 20 - Wing assembly - top,
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(g} Demove the lower sngine cowling.

id} Remove the belly tank.(Refer io paragraph
15, in this seetion.)

¢} Disconnect and remove th& belly ta:nk sway

braces.
i) Remove the keel fairing.

{r) Remove the radiator cowl shutters by dis-
connecting the control rods and removing six screws
which fasten each end of the shuiter former to the en-
gine mount, Remove the shutters and formers as one
unit.

{h] Drain the oil system. The draln cr:n:k iz lo-
eated on the right side of the fuselage 3" forward of

the leading edge of the wing.

{i}) Disconnect the oil line at the leading edge of
the wing.

(1) Disconnect the two fuel lines attached to the
electrically-driven fuel boost pump.

(k) Disconnect the wing fuel tank vent lines,

(1) Remove the section of the heater and venti-
lator ducts forward of firewall.

{m} Disconnect the fuel selector control at the
joint below the gear box forward of the firewall.

(n} Drain the hydraulle brake system. (At the
wheels)

o) Discopnect the drain collector at the hose
connection. K

(o) Remove the pilot’s seat.
() Dizconnect the elevator push-pull tube at the
junetion to the elevator controle, and tie the tube to the

control. =

{r} Remove the armor plate aft of the pilot's
seat.

(5] Drain the h}rdraulic system fluid tank. {Aft
of fuselage aceess door)

(L} Disconnect the vertical brace to the rudder
padal eross bar at the wing match angle,

(u) Disconnect the wing gun charging hydraulie
lines at connection o control valves,

%) Diseonnect the two hydraulic brake-lines at
pocapil loor aft of firewail.

at the upper

(%) Disconrect the av-vpfu:\d 1mL
serfaces of the wimy within the coespit.

CH-2

{z) Disconnéct the wing electrical system at the
dizconnect plugs located on the cockpit iloor aft of
Station 4. One plug on each side of the cockpit.

: : ¥ Discﬁnnect the two 5,/16" hydraulie flap con-
trol lines at the elbows on the cockpit fioor directly
below the hydraulie selector ¢ontrol valve.

{z) Disconnect the two 3/8" landing gear hydrau-
lic lines at the albows where Lthey enter the wing.

{aa) Disconnect the two 3/8" landing gear hy-
draulle linesat the manually eperated anxiliary hydrau-
lic pump, and at connections on the trailing edge of the
wing. . )

{bb) Disconnect the two 3/8" landing gear hy-
draulie lnes at the inboard manvally operated emer-
pency hydraulic pump.

(ce) Disconnect the two 3/8" inboard hydraulic
lines at the tee connection wnder the landing gear cin-
trol box,

{dd) Raize the airplane slightly to relieve the
load on the fuselage wing bolis.

{ec) Remove two bolts attaching rear end of wing
angle to the fuselage,

(ff) Remove the wing-to-fuselage joint bolts.
{g) Raize the fuselage approximately one inch,
for firewallto clear angle, and push the fuselage forward

about three inches 1o clear the oll lines to the engine.

{hh) Raise the fuselage slowly until all items
attached to the top surface of the wing are cleared.

..........

rate the wing pmelq

{a) Remove the belly fank support at the match
angles.

{b) Remove the rear, intermediste inboard land-
ing pear fairing. (This is necessaryin order (o remove
the wing fuel tank doors.)

(c) Remove the drain and vent lnes from the
upper surface of the wing.

(d) Remowve the electric fuel boost pump, strainer
and fuel selector valve from the support, which is at-
tached to the malch angle.

(¢} Remove the beliy tank support and control
wire for belly tunk supports which areé attached to the
wing match angle.

{f} Hemove the main fuel lines.

(g} Remove the oll lines.

RESTHICTED
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(bl Remove ithe iwe wing fuel tank gapes! See

paragraph 15. this secticn.

(1) Remove the wing fuel tank doors as a single

unit by removing all screws and bolts which attach the
doors to- the wing, including
through web 43,

{i} Remove the bonding and the fuel tank straps.

(k} Remove the pan assemblies and fuel cells as
cutlined in paragraph 15.

(1} Remove the screws in the plate across tha
center line of the wing at forward bottom edge of web
#3.

(1) Disconnect the two 3/8"" hydraulic lines at
the tee fittings on the left wing panel, forward of the hy-
dranlic landing gear contrel handle.

serews and six bolts -

(n) Disconnect the 3/8° hydraulic control line, .
from the inboard manually operated emergancy hydrag- - -

lic pump, at the tee conncetion on the right wing panel
forward of the instrument panel, i

(o) Remove the link from the wing flap actuating
eylinder o the bellerank in the left wing panel and dis-
connect the hydraulie lines to the actualing cylinder,
[(The cylinder s attached to the center line bulkhead.}

Ip) Remove the two bolts which attach the control
stick torgue tube rear fitting to the wing match angles,

(g) Dizeonnectthe links atthe aileron control arm
on the torque tube.

(r} Remove the bonding from the control stick to
the wing,

{s) Remove the bolt which attaches the lower end
of the elevator stop to the wing match angle.

(t) DMsconnect the gun trigger switch and the hy-
draulic system electric motor conduits ifrom the con-
trol stiek junction box) on the ecockpit floor near the
base of the conltrol stick.

{u} Remove the two bolts which attach the con-
trol stick torgue tube forward fittings to the wing
match angles and remove the control stick assembly.

(v} Remove the heating and ventilating control
shaft.

(w) Remove all bolts through the wing match
angles and separate the wing panels, (The center line
bulkhead is attached to, and will remain with the right
wing panel.)

(3} To Disaczemble the Winpg Paneis: (ay To
Bemove the Wing Tips: Hemove the row of screws
entirely around the contour of ach winz panel at the in-
board end of the wing tip.

T. 0. No. 01225050

NOTE: Pull the wing tip outboard until =

‘sufficient elearance can be obtalned to discon-
nect the eleeirieal wires to the navigation light.

(k) To Remove the Ailerons: 1. Remave'liundin'g.-

Disconnect the eleetric trim tab eontrol conduit on the
left hand alleron {the trim tab on the right aileron i=
fixed). Remove one bolt at the center hinge and the cap
from each end bearing. The control srm slips out of
the socket on the control drum in the wing panel.

2. To remove trim tab from the left aileron,
disconnect the control arm from the aileren horn,
rotate the tab as far as possible from the neutra] posi-
tion and remove the two cap screws from the blocks on
each end of the front face of the tab beam.

(c) To Remove the Wing Flaps: Disconnect the
{lap position indicator linkage from the flap. The posi-
tion indleator transmitter ig located within the 1eft
panel, near the forward edge of the wing flap. Remuove

- all the bolts which connect the wing flap control turn- S
- buckles to the flap. The two continucus hinge ping are
withdrawn by pulling steadily on the hinge pin loops’

which are located near the spanwise center of the flap,
(3ee Figure 25.) .

(4) TolInstall the Complete Wing (See Figure 21):

Assembly of the wing to the fuselage is reversal of the
procedure listed in paragraph 2., b, of this section. Ad-
ditional information follows:

(a) Before assembling the wing to the fuselage
lubricate the mating surfaces of the wing-to-fuselage
litlinge with grease, Spec. Mobilgrease Zero.

(b} When lowering the fuselage onto the wing care
must be taken not to damage the lower edge of Iirewall,
hydraulic lines, or other installations either on the
wing or in the fuselage.

(¢) Lower the forward end of the fuselage slight-
Iy in advance of the rear end of the fuselage so that the
front fitlings at Station #1 may be engaged first, then
align and insert the bolts. Then lower the fuselage un-
til the remainder of the holes are aligned. Instal] the
proper size bolts with the bolt heads outward, working
progressively from the front to the rear. Install the
three bolts attaching the trailing edge of the wing to the
fuselage (center),

NOTE: The last bolt hole in the joint
immediately aft of Statlon #6 has a nut re-
tained by a special clip, therefore, the bolt
must be serewed into place.

"{d) Due to the desizn of the wing there are no
adjustments to be made for incidence, dihedral, wash-
in, or waszh-out.

le) Fill the hydraulic system in accordance with
the instructions in paragraph 2., ¥., of Section HI.

(£} Fill the brake system in accordance with the
instructions in paragraph 2., u., of Bection IO1.
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Fig. 22 - Wing assembly - top - ready for installation, '\._.;
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Fig, 24 - Afleron, left - top and bottom - covered.
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(2} I ihe Tusl gages have been loosened or re~

moved, re-pdjust them (at tanks) in accordance with in-

struetions in paragraph 15., ¢., in'this section.

{h} Dratn ocut any condensate that may have ae-’
¢umulated in the airspeed lines, Bee parsgraph 16., a.,
8., this section. ol R R

LEFTILOTED T. 0. No. 01-25CH-2

TR (B) Te Ingtall Alleron: Raise the aileron until e

ball bearings on the ends of the ellerons are seated in
the upper half of the split clamp fittingz on the wing and
the center hinge on the wing drops into place through a
slogt in the aileron leading edge, At the seme time 1t is
necessary to guide the ball-end of the control arm into
the socket of the alleron drum control assembly located
in the wing. fad i e N

B7-05790 R g f‘ e
Wi Y 3 Rt Bt
DG AN L 75-64-081
{5} FLAP GONTROL

—BT-DA-50l R
, / WING FLAP__
[TorRCeAT008 Lo NS
_i8) BEARINGS - / i TR
3 -F—"—'"*.#ﬂ-. k

*—RILERQN GONTROL
_GABLES

S P e e e i

- __l'___l_-#‘-..h--r-m -

ir. 26 - Wing flap hinge pin installation.
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‘ELEVATOR | i .
9 Lsr10-002
TRIM TAB

—BT-13-00I LR
TRIM TAB

Fig. 27 - Empennage assembly.

------ —B712:6(7°5
r TR ASSEMBLY (AERIAL CONNECTIONY

TYPE K-8, 3TB4962-5
LAMPE ASSEMBLY

= sl W k=18 [ O
| _STABILIZER ASSEMBLY

~=BE==501 ]
STAAILIZER ASSEMELY_

T5=12-02 !!::3
E_?.{I-QEE.._: ._H!N_'EL...
HINGE

S BT e 1= 8
HINEZ.

Fip. Z8 - Stabllizers complets,
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- : SERULLEE : —— §7-13-003L/M Re i el T o

FOETEIE00I L. I 8713 003/
o \ ELEVATOR ASSEMBLY ] _TRIM TAB \

| 87-13- : BONDING 'm'E-‘—J'f
\ | EEwToR Ewp _

/ CUNNEGTING FITTING
£7-3-02> 60088 1 IR
_HINGE T ARING
ASSEMBLY

Fig. 20 - Elevators complete.

BT-=14 - ]
FaIRING - TRIM TAB
CONTROL ROD

HY=19=901
AUDDER ASSEMBLY

A7-19-508

TRIM TAB ASSEMBLY

BY-14-604_
|"__ GCOVERING ASSEMBLY

b}
—E.l_‘hf.D_?L\ \\_‘ L
FRIRING -75-14-0l1 75-14-012-5 B87-14-901-10
HORN TORQUE TUBE _ NOSE_SKIN_
Flg. 30 - Rudder complete.

NOTE: A slightly tapered, impregnated NOTE: Due to the design of bearing re-
fabric bushing {75-64-028) must be installed tainers, an inboard cap is not interchangeable
with the larger end, first, on the ball of the con- with an outboard cap.
trol arm, before the preceding operation can be
accomplished, {6} To Install the Wing Flaps: Interlock the wing

' flap hinge and hold the flap in position while inserting

Clamp up aad bolt the end hinges, and bolt the the hinge pins. The loop end of the hinge pin may be

center hinge through an zccess door in the lower sur- clamped in the chuck of a low R.P.M. portable eleetric

face of the allercn. Connect the bonding tabs. Connect drill; lubricate the hinge pin with engine oil, grade T7,

the condeiloof the electric trim tab canirol within the and use the rotating motion of the drill to ald in [eeding
left atleron, the hinge pin through the bhinge loops. See Flgure 26,
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(7 Tu hdtht the Wing Tlap Position Indicate'r

lhe 1and1ng gear positton indicating mechanism in para-
graph 2. Columan 37, Section OI. The transmitter is lo-
caged at the inboard epd pear the forward sdge of the left
wing flap, and {5 accessible (rom the rear of the wing

~when the wing flap is lowered.

3, Empennage,

a. General. - (1) Stabilirers: The horizontal and
vertical clabilizers are of aluminum alloy, multi-cellu-
lar coenstruction, metal covered, The horizontal sta-
bilizer is made up as one piece and attached o the fu-
salage by a =eries of vertical belta, The vertical sta-
bilizer iz attached tothe horizontal stabilizer in the
game manner.

{2) Elevaters and Rudder: The elevators and rud-
der areof aluminum alloy construction and covered with
fabric. Bothelevators are dynamicallybalanced and are
equipped with trim tabs which are manually controlled

_imm the cockpit.

b Remn'm‘i and Disassembly. -

(1} To Remove Rudder: (a) Discanneetthe rudder
trim tab control unit at the rudder.

{b) Disconnect the rudder control cables at the
rudder horn.

{c} Disconnect bonding.
{d) Remowve the upper hinge bolt.

{e} Remove the two nuts from both the upper and
the lower rudder hinge bearing caps and remove the
rudder.

(2) To Remove the Rudder Trim Tab: Disconnect
the control rods from the tab horn, rotate the tab as
far as possible from the neutral position and remove
the two cap screws from the blocks on each end of the
front face of the tab beam.

{3) To Remove Stabilizer and Blevators as a Unif:

(2} Hemove the empennage {illets.

(b} Discomneet the electrical condult at the plug
in the forward base of vertical stabllizer.

ic) Disconneet bonding.

(d) Diqcnmect the two elevator trim tab control
unile from the elevators.

{e} Disconnect the elevator control at the link at-
tached to the elevator horn.

() Hemove the eight nuts attaching the herizonial
stabilizer to the fuselage fittings, Remowve the vertical
and horizontal stzhilizers and the elevsiors as & unit.

T O, No, 01-250T-2

tabs.

(b} Remove the two bolts from =ach elevator out-
L‘Dard hm.gl! :

Lg} Remﬂve the center hinge caps by remwing the :
four bolts, and remove elevalors.

{d) Either elevator may be removed without re-
maving the rudder by the following proecdure:

1, DMsconnectthe trim tab econlrolat the hinge at

the inboard end of the elevator.

2, Disconasct the two bolls from the cutboard
hinge of the elevator.

3. Disconnect the two bolts from the hinge on
the inboard end of the elevator.

(5) To Remopve the Elevator Trim Tab: Discon-
nect the control rods from the trim tab hora, retate the
trim tab as far as possible from the neutral position
and remove the two cap screws from the block on the
outboard end of the front faee of the tab beam. Pull the
tab outward and downward until the hinge rod on the in-
board end of the front face of the tab beam is {ree.

{6} ToRemove the Vertical Stabilizer: Remove the
eight nuts at the horizontal stabilizer fittings and re-
mova the vertical stabilizer.

e, Agsembly and Installation. - To Install Complete
Empennage: Assemble elevators to the horizontal sta-
bilizer and then attach the elevator and horieontal sta-
bilizer assembly to the fuselage.

Aszemble the wvertical stablli:rer to the horl=
zontal stabilizer.

Attach the elevators to the horizontal stabilizer
and bolt on the elevator center bearing caps securely.

Connect the push-pull link to the elevator hora.
Connect the flexible drive-shaft for the clevator

"and rudder trim tabs to the correct tab control units,

Insert a plumb bob ona bar through the rudder
fittings on the vertical stabilizer and {uselage to check
the alignment before installing the rudder. Incorrect
tensiop of vertical stabilizer-io-horizontal stabilizer
and horizontal stabilizer-to-fuselage bolts may cause
mizalignment of the empennage assembly. When in-
gtalling the rudder lower bearing cap, be  careful to
seat thrust washer and dust shields in the proper grooves.

Install the rudder and connect the rudder cables
to the rodder horn.

Instructions on adjustment of {Light control sys-
tem and surfaces are given in paragraph 2,; 0., Section
I¥l, Check the angular throw of the rudder and elevator
control ‘[See Fipare 12) before the tail fillels are in-
stallad.

{4) To Hemove Elevators: (a) fiiseonnect bonding
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4, Fuselape and Enpine Mount,

1,1] Fuselnge. The fuselage proper is uf semi-
monocoque type construction with bulb angle stringers,;

channel-section bulltheads and aluminumalloy 228T skin. -

Aluminum alloy (A1TST) flush head rivets are used on
all exterior surfaces, The construction of bulkhead &3
just aft of the pilot's seat is of sufficient strength to
support the airplane on its back in the event a turnover
landing iz made. This minimizes the possibility of in-

jury to the pilot and damage to the fuselage. The jack.

point at the aft end of the fuselage i3 designed to protect
the fuselage in event the airplane is landed with the tail
wheel not extended,

Ty On Mo, 01-35CH-2

b, Esging Mount. - (Drawing B7-22-041) The en-
gine mount is of steel tube trussed typs cunsiruction,

o employing both bolted and welded joluts. The enging

mount iz atiached by bolts and nuts to the four steel
fittlngs which are riveted and bolled io the luselage.
The ergine is sécured to'the engine mount by two Lalts

thru each of the four engine feet and the four mnunung_ s

faces mmrp-urated ln the engine mount.

5. Cowling, (Drawlng 87-20-501) All the ssctions of
cowling are made of Alcad sheet, formed and fabricated
by rivets and spot welds, The cnwlmg is abtached with
Dzus fasteners and screws, Chaling strips are installed
between the cowling and points of contact.

_B7-22-924 R —
TUBE ASSEMBLY

A7-22-926 A~

T!J_BE ﬂE‘:Eh'I:h,.‘f/ Exl]
ET-pE-934 - B7-28-9379 R —

BOLT COAL SHUTTER
_TORGUE SHAFT SUPPORT

- TUBE_ASSEMBLY

MOUNTING FACES ~
Jf& - 87-22-93 L

/ "lll l SUPPORT

—-H7-gE—820 L

_MOUNTIRG FACES 7

GQQ NT Rnl:m"{:ﬁ
BuPRasT - FRONT

g7-22-840 R

Fig. 42 - Engine mount - 1,/4 front view.
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\ OLEO STRUT _
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BRAKE LINE

Fig. 34 - Landing gear - looking aft.
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6. Landing Gear. I[Ur.mmg a7-31-001) -

a. General, - {l} Bhock Absorber Struts: The land-
ing gear ‘installation comprises, essentially, the oleo
strut which absorbs the landing shock and the taxiing
chock loads, the main wheel, the landing gear retracting
mechanism, the side brace link, the pinion and the hevel
gear. The oleo strut is rotated 90° about its longitudi-
nal axis, within the trunpion assemblies as the landing
gear is lowered into the landing position, or asz it iz re-
tracted into the wheel pocket., This rotational movement
of the landing gear strut assembly within the trunnions
is accomplished by meshing the pinion with the bevel
gear, both of whichare in fixed position on the oleo strut
cylinder and the landing gear hinge fitting, respectively,
As the landing gear is lowered or retracted, the pinion
simultanecusly revolves about the bevel gear, carrying
the ¢leo strut and wheel with 1t. The pinion and the bevel
gear also serve as structural members, and transmit
torque loads from the landing gear to the landing gear
fittings on the wing, When the landing gear is fully re-
tracted, the wheel lies flush within the wheel pocket,

i2) _B-_*L‘_ti‘al.:tlng Mechanism: The landing pear re;.

tracting mechanizsm conrsists of two upper retracting
links, two retracting arms, two lower retracting links,
and a hydraulically operated retracting cylinder in each
wing panel. The retracting arms complete the linkage
between the upper set of retracting links which are at-
tached to the piston of the retracting cylinder, and the
lower set of links which are attached to the lower trun-
nion of the oleo strut. The retracting arms pivot ona
fitting assembly which is attachod between the two chassts
support bulkheads. These bulkheads are immediately
forward of the landing gear wheel pocket and contain
the hydraulic retracting cylinder. When the piston of
the retracting cylinder is extended, the landing pear is
caused toretract into the wheel pockel in the lower sur-
face of the wing.

(#) Warning System: The locks inside the retract-
ing cylinder actuate anelectrical switeh through a plung-
er and a bellerank thereby controlling the operation of
aType E-2 {Spec. 32223- A} warning horn signal immedi-
ately aft of Station #5. A lever onthe throllle eontrol rod
in the cockpit acluates another electrical switch inthe
landing gear warning system circult, Posttion indicator
transmitters (ETJYPX AN}, connected to the retracting
mechanism in each wing panel are located in the wheel
pockets, These transmitters are electrically connected
to the landing gear position indicator, (JDJ4APXAB), on
the instrument panel. (See paragraph 15, Englne and
Aeronautical Instruments, of Section IV.)

b. Installation and Disassembly. -

(1) To Bemove Landing Gear Assembly from Wing
Panel: (a} Disconnect lhe clevis end of the inner door
rod assembly from the bracket on the side brace link.
Diseonnect the cable between the main door and the Sug-
portlocated pelaow the Sinionon the aiea strut, - Disconnect
the bearing endaf the sprinsleaded fod at the forward end
of the mam fonr .

T T e e T T T T T T o e T e e L o L R,

T, 0. No, 01-25CH-2

e {E_:-J Remoye the leading edge section of the wing
' fillet, iy

{_} Remuve the lzr_ul:ling' g‘ear iuirin[, HbSEmhl}h

U# (d) Install the jack‘pcmt studs (87-03- 531} and
ja.c.k u.p the airplan&. R

L} Re mu\lg tjhe blendcr screw at the hrnke cylin.
der on the inner wheel {airing and drain the hydraulic
fluid from the brake system. Disconnect the hydraulie
brake hose at the fitting below the bleeder screw on the
inner wheel fairing. Remowe the clamps which hold the
brake hose to the oleo strut assembly and tt:- the aide
brace link and let the hose hang free.

{f) Unbuiton the Dzus fastenersof the outer wheel
fairing and remove the fairing. Remove the axle cap
and turn the large nut off the axle. Pull the wheel as-
sembly off the axle.

(g} Working through the wheel pocket: -

-+~ 1, Remove the screws which hold the canvas
lining in position in the wheel pocket.

2. Partially retract the landing gear, so that
the through bolt, which joins the upper retracting links
fo the piston end of the retracting cylinder, may be re-
moved.

3. Disconnect the landing gear position indica-

tor cable fromthe bracket on the inboard retracting arm.

4. Removethe through bolt which joins the vpper
links tor the piston end of the retracting cylinder,

5. Heturn the piston of the retracting cylinder
completely intothe cylinder, and disconnect the hydrau-
lic lines.

8. Hemove the three nuts which attach the re-
tracting eylinder to its support io the wing.

7. Hemove the through bolt which attaches the
retracting arms to the fitting on the chassis support
bulkhedds. .

(h) Working under the wing panel:

1. Hemove the lower relracting links from the
lower trunnion on the oleo strut.

2. Remowe the bolts which connect the lower
links to the retractingarms. (The retracting arms may
be lowered through the openings in the lower wing sur-
face to oblain the necessary clearance to remove these

bolts.)

3. Disconnectthe side brace link from the lower
trunnion on the olee strut, and from the wing fitting.

4, Hemovethe bolts which hold the kinge fitQines
i vage jigmng
and remove the oleo

support onthe wing nose-assembiy,
strut assembly.

e o B L 1 1
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Fig. 35 - Landing gear - locking forward.
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Fig. 37 - Landing gear installation - whnei§ retracted.
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. {1} Remove retracting arms  and upper links
thrnugh the lightening hule forward of.the whesl pm_ket

(i) The bell:'.r:*-mlr. which operates Lhe s:w;!.r,h ln th&
warning horn circult is accessible through a hole in the

wing immediately forward of the upper trunnion bearings. .,
It may be removed by disconnecting the retaining Epring’ '

and pushing the arm upward 'md forward,

(2) To Install and Ari]u.st Landing Gear: This in-
stallation is areversal of the procedure outlined above.
Slnee all lipks are of fixed lengths there are no adjust-
ments to be made {or camber, caster, toe-in, etc. The
only adjustment possible is that of reducing the backlash
between the bevelgear and the pinion; it is accomplished
by removing the shims between -the top flange on the
cylinder and the pinion, and replacing them between the

T. 0. No. 01-2

SCH-2

lower finnge on the cylinder and the pinion. This will
set the pinion cleser to the bevel wear and it will result
in less lost motion be_twunn the_g’ear tecth..

L T R et oAm

installation :J-f the retracting strut. The adjustable bolt
at the bottom of the bellerank on each retr__arcting S:Erut
ghould = be set to move the switch tothe OPEN or
“"OFF " position when the locks are fully engaged.

(b  Landing Gear Warning Sienal Switch (Throttle -

Rod): The location of the actuating cam on the throttie
rod inthe cockpit should be adjustedio actuate the warn-
ing sipnal when the engine is throttled to 1000 R.P.M.
and the gear is pot locked down.
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Fig. 40 - Landing gear - retracted.. .. .0 .. .00 00l il
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(4) To Disassemble and ;ﬁ.ssen;ble Shoick Agsurbﬁ
Strut: (o) To disassemble the shock absorber-strut,
vent the air pressure in the oleo strut, disconnect the

torque scizsors and tern the gland nut out of the cylin=-

der, remove brake hose, then puatl stm_t apart,

{5} To assemble the shock absorber strut! Re<

verse the instructions outlined in (2). In assembling the
shock absorber strut care must be taken in screwing
the packing gland nut into the cylinder

(¢) A pressure test, of the oleo strut assembly,
using 50,50 aleshol and castor coil must show no leaks
at 2800 P.5.1. Check speeifically the solder joint, and
the packing and metering pin on the cylinder assembly.

¢. To Adjust Landing Gear Position Indicator M echi=
nism: See Fipures 18 and 45, For additional informa-
Lion see “Adjustment’’, paragraph 2., Colummn 37,

Section 111 of this Handbook,

d. Wheels, Brakes and Brake Master Cylinder Units. -

(1) Gemeral: The landing gear is equipped with 8

ply 30 inch diameter smooth contour casings, and punc=

ture proof Type II tube, The wheel is a 30 inch smoocth

contour type provided with a 12 x 3-1/4 inch hydraulic
brake. Applicable instructlons for wheels and brakes
are contaiped in T, O, Mo, 03-25B-1 and T. 0. No.
03-25B-%, Thebrake installation drawing 15 B7-32-001.

The brakes are actuated by pedals which ara
pivoted on the rudder pedal assembly and connected to
master cylinder assemblies which are mounted on the
back face of the armor plate at Station #2. The brake
eylinders and master cylinders are connected by [lexi-
ble rubber hose and 5/16"0.D. 'Everdur’’ tubing.

(2} Detailed Operation of Brake Master Cylinder
Units: The views on Fipure 42 show the operation of
the master cylinder unit when following the filling pro-
cedure recommended by the manufacturer of the unit as
given on Figure 43, A descriptionof the different views
follows:

First View - Brake in off (released) i:msitiun,.
after being properiy filled and bled, with transier valve
clozed. :

Second View - Brake in applied position with
pressure in system.

Third View - Brake applied in parked position
with eystem under pressure. Same as in second view,
except force is maintained by parking spring and ratchet
instead of pressure on brake pedal.

{3} Filllng and Bleeding Hydraulic Brake Svstem:
Figure 43 (2 vlews] gives the method for filling and
bleeding the brake system recommended by the master
evlinder manufacturer.

T. (3. No, 01-25CH-2

{4} To Disassemble Browe dMasier Colinder Units:

fa) Remove the trapsfer valve assembly using a

7/1 6" wrench, Then unserew the dise retainer at the J;L-“

ner end of the transisr wvaive assembly witha T/18
wrench, remove the dise, wash, blow vut, and clean all

parts. i

() Remowve the lock screws, jpcating the upper
and lower end fittings. In the manuiacture ol the unit the
end fittings are lned up and machined together with the
housing or cylinder to which they belong. I disassembling
moréa than one unit at a time, it is important to keep the
parts of the different unlts separate. Remove, by un-
serewing, both end fittings, turnthe unit upside down and
remove the cotter pinand nut, which will be [ound at the
lower end, If the piston rod turns with the nut, inserta
clean wooden hammer handle into the open end of the
eylinder, which la now polnting down, and press on the
handle. This willforce the pistonrod with the nut up and
offer a chanee to hold the rod under the nut.  Affer the nut
has been removed, the two halves of the unit can be pulled
apart. One half is the ""Heusing - Complete Assembly”
containing the parking spring and ratchet; the other is tha
“Cylinder - Complete Assembly’’ and 'Transfer Valve

Assembly’’ containing all parts which have to do withhy- -

draulie cperation of the unit. Frocesd with the digas-
sembling of the cylinder assembly as follows:

Pushing gently on the piston rod protruding
from the eylinder assemblythe rod and plston assembly
can be pushed out of the cylinder. The lower rubber cup
will either come out with the rodor stay in the cylinder,
sither of which is satisfactory, Afler tiie lower rubber
cup, lower spring washer and return spring have been
removed, hold the assembly by the upper spring washer
which partly extends into the upper rubber cap and tap
the end of the piston rod gently ona wooden board if
necessary, This will cause washer'to slide off and then
the ‘U retainer which fits into the proove of the rod
can be removed, Mext, pull off the rubber cup, after
this has been done, remove the cotier pin at the oppo-
siie end of the piston rod which retains a small washer
and light spring and remove both. Next, hold the piston
tightly in & vice with copper covered jaws to prevent
marring. Grip it only at the head end of the piston 1o
prevent distortion, which would cause binding of the
thrends when removing the piston rod retaining nut,
which 12 serewsd into the piston. After that has been
done, the rod can be pulled out of the piston and the
seat formed by the shoulder of the rod and the inside
of the plston can be inspected and cleaned, Iff the seat
is found badly damaged due to a hard particle in the
fluid, it iz recommended that the rod and piston be re-
placed by a new piston rod lapping assembly which in-
cludes the rod, piston, and retaining nut. While the rod
iz removed, checl the drilled passages for phestraction
with compressed air.

{g) Nermally it will not be necessary to remove
the packinpspring {rom the housing - complete assembliy.
However, if removal of this soring s desired, wroneed
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as [ollows: Remove the ratchet return spr

and set the housing,
over  the bar. By doing so, the
will not be taken on the slender

press
pointing  downward,
iozd, when applied,

putdes extending  downward, Cutb two 374" wide by 1’

deep slots at one end of an approximately 8" long piece
of 1-3/4" diameter tubing. Place this piece on the
spring pguide with the slots straddling the yoke, Turn
the ratehel to  allow the yoks to move down, apply
pressure with the arbior press to defllect the parking
spring  until the top face of the spring guide is flush
with the bottom of the “‘windows' in the housing,
through which the yoke extends. While holding the
spring in this position 1ift the yoke and pull it out
sldeways through the “'window™. The spring and guide
can then be removed.

{d} Any parts found worn should be replaced by
new parts,

3 ing, place
a 2" plece of 1-5/8" bar stock on the table of an arbor’
with the zsloited pguides

T. 0. No. 01-25CH-2

(5) To Assemble Brake Master Cylinder Unjts:

(] When reaszembling, hold the transfer valve -
assembly upside down, drop in the disc and make sure
that it lies flat to aveid damaging the seat when serew-
ing in the retainer. Before peinstalling the. trans-
fer valve assembly, make sure that the gasket is in
place at the botiom of the well in the cylinder and that
it is in good shape. This gasket has nothing to do with
the filling and bleeding of the system but must hold tight
dAgainst the pressure in the system when the unit iz in
operation. It may be easier to reinstall the valve as.
sembly if the gland and the two packings are removed
from the valve before it is screwed in part way so that
the startofthe threadis approximately flush with the top
surface. The two packings are then installed into the
well one at a time and the gland is screwed on.

(b} Before assembling, prease the entire inside
of the housing with heavy grease of high melting point,

BREEE ——
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LOZKE AUT.
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LESGTH.

w

Fig. 44 - Brake treadle adjustment diagram,
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irm  protection.  When installing the - parking
he parefol pot to let the spring snap up against

the lizht bridge on the casting as thls may damage the .-

et

{c} The assembling operation is an exact reverse
of the disassembling operation and 1s briefly outlined
helow:

1. Insert the piston rod into the piston, then as-
semble and tighten the retaining nut. Install the light
valve spring, washer and cotter pin. Next, slip the up-
per rubber cup over the red. Do not forget the Yt re-
tainer under the upper spring washer since the unit will
not operate if it is leftout. After this washer iz in place,
hold the piston end down (long end up), place the return
spring on the washer and then the lower washer on the
gpring. If the lower cup came out of the cylinder, slip
it over the rod next. Holding the valve In this upside
down pasition toinsure proper position of the return
goring on the washers, put some brake {luld on the cips
to facilitate their eliding into the eylinder, and then
slide the eylinder over the rod assembly, looking through
the hole.in the opposite end of the cylinder to properly
line up the rod. A gentle push on the rod will cause the
cups to slipinto the bore, Next, slip the housing complete
assemblyover therod protruding from the eylinder. In-
sert a clean wooden hammer handle into the open end of
the cylinder and press on it. This will cause the rod to
come through the housing assembly so that the nut can
be ipstalled. The shaft should protrude not more than
1/32"to 3/64"over the nut as it would otherwise hit the
end fitting. Aftera cotter pinhas been inserted, grease
the threads and end face of the lower fitting with heavy
grease and screw it on, until the holes {or the locating
serewlinsup, During the last few turns the heavy park-

abiy rocker arm lubricant, &.C. Spec, 3580, for

ing spring is being depressed which crusasz considerable
drag. Use some heavy grease on the threads of the wp-
per end fitting and locating screw, 2s this will nrotect
{hreads from ecorrosion and seal against slight seepage
during filling and bleeding operation. I désired, & non-
hardening sealing compound such as key pasie may be
used. Apply sparingly to keep grease or compound away
from brake fluld which is in contact with upper end [it-
ting.

. 2. I the nipple or elbow insialled in the 174"
pipe tapped hole in the cylinder has besn removed, or if
it is being installed in a mew replacement unit, thread
lubricant, A. C. Spec. 3571, should be uzed on the threads.

7. Tail Wheel Assembly. (Drawing 87-37-601)

2. General, - {1) Steering Cables: The cables con-
necting the tail wheel steering horn to the rodder pedala
are equipped with springs to reduce taxding shocks in the
rudder pedal control system.

{2) Retracting Mechanism: Thetall wheel retracting
mechanlsm consists of an hydraulie retracting cylinder,
[B7-37-005), mounted on fuselage frames ¥#13 and iWld, -
See Figures 46 & 417, The pistonrod extends forward from
the cylinder and carries = lug to which ihe upper end of
the oleo shock absorber strut iz attached by a bolt. The
piston rod extends torward of Sta. #11 and is supported
by braces from Sta. #11 and #12. During retraction the
piston and rod are forced forward carrying the upper
oleo support with it. 'The oles strut (87-37-610) is at-
tachedby a 3/8"" diameter bolt directly to the lug on the
retracting piston rod. For general instructions covering
air-oil shock absorber struts see T. O, Ko, 03-25E-1. For
irformation on the operation of the retracting cylinder
and the hydraulically operated positive lype mechanieal

REF. DWG. 67-66-035-1
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Fig. 47 - Tall wheel details,

lock seeparagraph 18., 2., 8, of this seetion. The position
indicator trapsmitter (8TJEPXAN) {5 conmected electri-
cally to the position indicator instrument on the in-
strument panel, and 18 mounted just aft of Sta. #12.

b. Removal and Digassembly. -

(1} To Remove Tall Wheel Assembly: {a) Discon -
nect the tail wheel door turnbuckles at the doors.

{b) Remove the screws Irom arcund the eﬂgeﬂﬁ[
the boot,

(¢} Disconnect the tail wheel steering cables.
{d) Disconnect the shock strut at the lower end.

(g} Disconnect the drag link from fuselage by re-
moving the two hinge bolts at the forward end.

{f) NMemovethetail wheel and the drag link through
the tail wheel opening in the fuselage,

{z} Remove the bolt at the upper end of the oleo
strut and remove the strut throogh the tail wheel spen-
ing in the fuzelage.

{hl Dizeconnectthe hvdrauliclines to the tail wheel
retracting strat, and disconnect the poszition indicztor
linlt.

(1) Remowve the two bolts at the front and two belts
at the middle of the strut with the piston held in the full
aft position, lower the rear end of the strut, at the same
Hime moving it aft until the pizton rod is iree from the

puide.

(2} To Assemble Shock Absorber Strut: In assem-
bling the oleo strut, care must be taken in screwing the
packing gland nut into the eylinder. Under no condition
shall the gland be tightened so as to compress the pack-
ing excessively. A pressure test at 2500 P. 5. L. must
show no sign of leakage, -

¢. Adiustment of Tall Wheel Doors Upon Installation.

After the tall wheel shoek absorber strut is in-
stalled in the alrplane the adjustable links to the tail
wheel doors must be adjusted. With the tail wheel in the
retracted position, install the ternbuckle on one side
only; attachto door and adjust turnbuckls and disconnect
at upper end. Repeat for opposite side. Lower tail
wheel and attach both turnbuckles.

d.ToAdjust Tall Wheel Position Indicator Mechanism.

i

Hoist the airplane so that the landing gear main
wheels and tail wheel can be raised and lowered. FPro-
ceed as outlined for adjusting the landing gear position
indicator in paragraph 2, Column 37, of S3ection L. The
length of the actozting arm at the transmiteer shalt may
have to be chanped mare for & corresponding change 1o

REZTRICTED
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the tail whesl tma.g;e travéi than for the landing gear

mechanism. The tail wheel transmitter is accessible .
through the hand hole on the right hand side of the fuse-
lage immediately forward of the horizontal stabilizer. .

8. Englne and Accessories.

a. Engine. - (1) General: The Rolls Royce Merlin Type .
V=1650-1, manufactured by the Packard Company, is
a twelve cylinder, G degree, ""VEE'" type, liquid cooled

engine, The engine incorporates straight toothed gears
whichdrive the propeller atareduction of 2.095:1 crank-
ghaft speed and a =single stage, centrifugal type super-
charger, eguipped with a two-speed drive mechanism.

The engine iz aflached to the engine mount by
two bolts throwgh each of the four feet which are cast
integrally with the cranlcase upper section and through
the four mounting faces which are integral with the en-
gine mount. PBetween the engine leet and each of the

two front engine mounting {aces 1z a stripof “'Ferobestos”,

A00ofaninch in thickness, A cap is Installed under the

headsof the bolts which secure the two rear mounting -

feet of the engine to the engine mount. A strip of rub-

bar 300 of an ipch thick 15 installed betweed the cap and

the top of each enging fool and between the bottom of
each rear engine foot and the two rear mounting faces
on the engine mount. .

Bore 5.4 inches

Stroke 6.0 inches

Piston Displacemsant 1649.0 cubie Inches
Compression Hatio 6.0:1

Supercharger Gear Hatio ‘
{Low Ratio) £.15:1 erankshaft speed

Supercharger Gear Ratio
{High Ratio) 9.49:1 crankshalt speed
Blower Impeller Diameter 10.25 inches

An automatic overload cluteh iz used and a dual
auxillary drive for the propeller governor and vacuwm
pumpisprovided on the face of the reduction gear hous-
me. !

(3) Bupercharger: The single stage ceptrifupal type
supercharger is eguipped with a two-speed drive mech-
anism which drives the supercharger impeller at 8,15:1
crankshaft speed (low ratio); or $.49:1 crankshaft speed
(high ratio). The supercharger speed Chﬂﬂqﬂ is accoms=
plished by operating the lever marked “&" on the en-
gine control unit in the cockpit. This lever actuates a
valve in the engine scavenge oil system that controls
the servo-mechanism which operates the semi-centrif-
ugal drive clutches.

(4) Exhaust System: The exhaust stacks are at-
tached to the cylinder head and project through the en-
gine shroud cowling exhauwsting directly into the slip
stream.

haust stacks by removing the four brass nuts {rom each
stack [lange.

LT, 0, Mo, 01-E5CH-2

WARNING: When removing the exhanst
“stacks, exercise caution to avoid dropping the
nuts into the exhaust port where they will enter
the cylinder and cause exitreme damage to the -
engine, - ;

{b) Installation of Exhavst Stacks: Always replace
the' exhaust stack gasket when installing the exhaust
stack. Tighten the stack brass nuts evenly to avoid dis-
torting the stack flange. '

{8) Carburetor Air Intake System: ‘i‘he ca.rhur&f.rﬁ'

‘cold air intake duct ia located within, but is bullt in-

dependent of the coolant radiator cowl (Dwg. 87-20-920).
The carburetor warm air duct (Dwg. B7-20-966) opens
into the coolant radiator cowl exit duct aft of the radi-
ator and transmits the warm air to the carburetor air
intake elbow. The carburetor ale intake elbow is e-
guipped with a dual vane type valve which directs the
flow of air to the carburetor. When the lower half of
the valve is open admitting cold air, the wpper half of
the wvalve {5 closed restricting the warm aie passage;
when the valve is turned to admit warm air the cold
alr passage is restricted. The valve ls controlled by
a push-pull knob located In the cockpit. The carburetor -
iz egquipped with a screen which 1s located above the
alr seoop to prevent passage of any foreign matter into
the carburetor.

(8) Rubber Beals: The carburetor, oll temperatura
regulator and coolant radiator alr intake systems are
of the ramming tvpe, therefore, it is essentfal that the
rubber seals used to close the gaps between the sec-
ttons of these systems be properly secured and in good
condition.

b. Accessories and Accessory Drives, - All power
plant accessorles may be removed without removing the
engine or any part of the airplane structure.

The drive and direction of rotation of each acces-
sory ln ratlo to the engine crankshaft speed when fac-
ing the respective mounting pad on the engine is as fol-

lows: Gear Ratio Mrection
in Multi- of Rotation
ples of When Fac=-
Crankshaft ing Each
i Epead, Pad.
Fuel Fump (Elec. Driven)
G-6 Generator 1.6854:1 Clockwise
Fuel Pamp (Eng. Driven)
G-4 A0l Counter-
: clockwiza
Vacuum Pump (B-6 or
B-11) .828:1 Counter-
clockwise
Magnetos 1.50 ;1 Clockwize
and Coun-
terclock-
100008-3 Propelier fiee
Governor B2E:1 Counters
clockwise
Tachometer [Type II) A Counter-
clockwise
Etarter 101.90 21 Counter-

cinckwise

T s
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.
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_ PURPOSE
(L BUPFLY TAHK YENUT

: : |27 EHEEYE MOURT FITTENG
\\ Fh LEloioal SPRAY o
© W MINTURE, BOOST, THAOTTE RODS

D1l TAHY HEATER

L
ﬁ
& | FROP D1 SCORMECT RECEFTACLE
Tl IGHITIOR DISCORKECT

_ RECEPTACLE

B | SUPERGHARGER CONTROL
9 | PROPELLER CONTROL ROD
10 | FUEL SELECTOR VALVE
1L | CONDUIT-HALK SW BOX
f12 [ 01L SCUPPER DRAIN

13 | COCKPIT. HEAT

(4 [ 010 SUPPLY TANX AUX, ORAIN
) (18 [ DIL LINE FROM TAKE

(15 | EMERBENCY HYORAULIC LINE
) [17 | STARTER DISCOMNECT
| RECEPTACLE
151 BIL TEMPERATURE

19 | Tachomater
20 | 0JL PRESSURE

71| MANIFOLD PRESSUSE
72 | PRIMER i
23| SPARE

24| YACHUM LINE
26 | FUEL PRESSURE i
26 [ DIL RETUEK LIHE }
27 | CARBURETOR HEAT COWTROL

{1} Carburetor: The engine is equipped with a Ben-
dix-Stromberg PD-16A-1 up draft, two barrel pressure
injection type carbusetor. The earburetlor is mounted
on the bottom of the supercharger inlet elbow.

(2} Ignition: Ignition is furnished by two, Deleo Mag-
netas, Finish Type C5-SE123-2. When viewing the rear
end of theengine, the type SF 12LA-P-1 magneto is located
at the rear of the right bank of eylinders and fires the
spark plugs locatedon the intake side of each bank of eyl-

inders. The magneto located at the réar of the loft benk

of cylinders i aitype BF 12RA-P-1 and fires the spark
plugs which are located on the exhaust side of each bank
of evlinders. When viewing the driving end of each mag-
neto, the shaft of the right maegneto rotatas in a counter -
clockwise direction, and the shalt of the left magneto
rotates in aclockwise direction. The magneto shaft gpeed
is1.5i1 crankshaft = speed.  The ignition cables are
carried to the respective spark plugs within four sep-
rarate manifolds which are attached to the engine by
eap screws, One tube om each side of the engine carries
cold alr from the opening of Lthe radiator cowl for cools
ing the spark plugs on the exhaust side of esach bank of
cvlinders. All parts of the ignition system are shielded
apalnst radio interference;

(3Yy Bfartine: The Eelince<Bendix electric starting
motor, miodel 792~ YAES2400 s of the direct drive type
andl iz mounted on the Tight 'side atthe rearof ihe Bnzine.

Fig. 52 - Firewall connection diagram.

c.Re of Enrine and Accessorles. - (1) General:
The engine can readily be removed as a unit from the
airplane without detaching the magnetos, coolant pump,
carburetor, propeller governor, vacuum pump, starier,
geénerator, or any other accessory which is properly a
part of the engine unit, with the exception of the engine
driven fuel pump. Neitheris it necesSsary o remove any
part of the airplane structure nor to remove the engine
mount from the fuselage. Proceed with the removal, as
follows: drain fuel, oil and coolant system, and remove
all sections of the engine and coolant radiator cowlings.
It is not necessary to remove the coolant radiator, oil
coolers, the sell-contained system of coolant radiator
shutters or the carburetor air intake scoop or heat con-
trol. The propeller and spinner must be removed (See
10, b, this section).

(2) Engine Controls: Push-pull rods and belleranks
which are connected to the enplne control unit in the
cockuoit for actuating the throttle, mixture, boost, super-
charger speed change, and propeller governor must be
disconnected according to the fellowing procedure:

{a) Mixture Contrali Disdonnect  the rod ‘whilch
is attached to the right end of the enpine contral torque
shalt (on the engine 'mount) from the bellerank on the
torgue shaft’ (on the ‘engine) thal operates the mixture
control rad. g

Al RESTRICTED
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(b} Throtile Control: Disconnect the rod onthe
left end of the engine control torque shaft (on the en-
gine mount) that is connected to the bellerank which is
aftached to the differentiz]l housing on the torque shaft
mounted on the engine,

(g) Boost Control: Disconnect the rod at the
poost control unit on the top left side and at the rear
of the engine.

(d) Bupercharger Control: Disconnect the rod
at the supercharger servo-valve on the lower left zide
am . at the rear of the engine.

(2} Propeller Governor Control: Discomnect the
sd ot the propeller gpovernor bellcrank on the leflt side
‘ont end aof the engine.

[3) Fuel Svstem: Lines-identified by a red band on
each side of every connection.

12) At top, rear end: 1. Loosen hose clamps and
hoge.

2. Remave 1/4 inch copper line from engine
ceorimer, which 18 connected to supercharger inlet el-
W

(b} Bottom left rear side: 1. Loosen hose elamps
and hose.

2. Detach 1/4 inch ecopper drain line from the
engine driven fuel pump and {rom the drain fitting in the
bottom of the fuselage.

4. Remove the lne [rom the airplane.

4. Loosen the hose clamps on each end of the
3/4 inch {inzide diameter) sell-zealing fuel line between
the engine dftiven and the electrically driven fuel pumps.

5. Hemove the line from the airplane.

6. Loosen the hose clamps and hose on the 14
anch aluminum alloy vent lipe at the carburetor and at
2 top side of the right wing panel.

7. Remoave the line from the airplane.

2. Loosen the hose clamps and hoze on the 1,4
nch copper fuel pressure line at the carbureior and at
tne restricted fitting (3TA3528) near the fuel pressure
warping signal actuator unit.

8. Remove the line from the airplane.

{(4) Oil System: The lines are identified by a yellow
cand on each side of every connection.

{a) Lower right side: 1. Loosen hose clamps and
ce at the "Y' drain fitting and at the top of the l:ul
ller.

-8 -
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. Remove the 1 1/4 inch aluminum alloy tubing,
3. Disconnect supercharger invelute drain.
4. Loosen hose clamps anpd hose at each end of
the 1 lf4 inch aluminum alloy tube between the bottom
of the ofl filter and the engine oil pressure pump.

5, Loogen hose clamps and hose at: a. The 5/8
ineh aluminurn alloy vent line.

b. Vacuumline ""TEE" fitting which is connected
to the right side of the engine at the reas.

fi. Loosen the hose clamps and hose at the 1/4

ineh ecopper oil pressure line connected to the relief
valve on the right side of the englne.

whik ne hlack and wi‘ute band on each zide of e\rerjr cun=-

ner;tiuu.

{a} At the right forward side loosen the clamp at
the return line to the coolant header tank.

(b) At the left forward side: 1. Loosen the clamps
on the line at the base of the coolant header tank.

2. Remove from lower rear side of coolant

hesder tank.
#. Electrical thermo switches (2).

b. Electric thermometer bulb.

{c) At the left rear side: loosen hose elamps
and hose of the cooclant return at the eoolant elrculat-

ing pump at the bottom near the rear end of the en- .

gine.
(6) Vacuum Bystem: The lines are identified by a
white, and green band on each zide of every connection.
(a) At the front and right side:
1. Loosen hose clamps and hose.

2. Detach 172"
the vacuum relief valve,

aluminum alloy went line at

3. Loosen hose clamps and hose at the varcu-
um pump.

4. Hemove iine.

(7) Electrical Conduits: Disconnect the three
flextible conduits at the junction box on the right side
of the forward part of the engine, at Booster coil box
on the left side of the engine and the mag‘uetu pround
wires,
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0IL_SEPARATOR DRAIN — OIL SEPARATOR ~  ,~—PESCO *195
R _EXHAUST . VACUUM RELIEF VALVE

MAGUUM LINE TO—

OlL RELIEF VALVE

il

BY-PASS LINE TO—
. COOLANT PUMP 7

praee

" TR
i e

RADIATOR CQUTLET
TO GOOLANT PUMP_

B87-50-944
COOLANT RADIATOR

VALVE

— OIL_TEMPERATURE

_ e R REGULATOR
g F Vo o | 2
S \] ~——— GARBURETOR GOLD AIR
|| a7-45L518 INTAKE DUGT
EXIT DUCT

Fig., 50 = Coolant, vacuum and oil system lines - right side,
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d. Removal of Engine from Engine Mount, - (1} Dis-
connection r:r!' ca.rhu.retcrr air seonp.

 {a) Remove the plate from the aft side of the
SCO0p.

. {b_} Remove. the n1..|ts from the studs on the flange
c;-]! the carburetor on tha mgide of the carburetor sScoop.

. {E]' Remove the rﬂmalning nuts from arcund the
putside of the =scoop where the flange is attached to
the carburetor. -

{2) Altach the engine hoisting sling careiully.

{3} Remove each of the two engine hold-down bolts
in each of the four engine feet.

{4} Raise the engine and move it forward and se-
cure It in a suitable engine stand.

e. Bpecial, - Remove the [ollowing items remaining
attached to the engine which were rmt remnved while
the angln.n was in the alrplana; T

(1) Coolant header tank,
2] Fnrwarl:! I:rul]-thcacL

{3) Propeller brush cap and  holder housing as-
sembly.
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Fir. 56 -« Engine holisting sling.

T, 2, ¥e. 01-25CH-2

{4) Propelier governor.
(5) Cil separator. =
" (8) Vacuum pump. ¥
: {7} All the [ollowing lines*. o .
{a) Coolant overflow tine, R £t
(b} Vacuum lines,

. Installation of Engine; The engine will be attached
tothe engine mount then installed in the alrplane and all
copnections made following the pro-cedure in reverse
order in the preceding paragrapha. .

The engine hold down bolts at the propeller end of
the engine should be tightened to 50 to80 foot pounds
torgue. Theholddown bolts at the rear end of the engine
should be tightened to 25 foot pounds lﬁrqu&. Be certﬁ.t;n
to re-safety all nuts. L :

9. Engine and Propeller Ccmt:-ula. {Drawing a%- 52 901} n

Operation and Flight lnstructians Ior the Prupeller
are contalned in T, Q. Mo, 03-20BA-1, Operation and
Flight Instructlons for the Englne are contatned in
T. 0. No. 02-55AA-1. Service Instructions for the
Engine are containedin T. O. No, 02-55AA-2. Operation
and Flight Instructions for the P-40F airplane are
contained in T, ©. No, 01-25CH-1, See Figure 583 in this
Handbook for diagram of Engine and Propeller con-
trols.

10. Propeller and Spinner Assembly.

a, General. - (1) Propeller: The propeller as-
sembly  drawing = number 15 Curtiss  Drawing

C 532D-F 50 model €532 Series F, Blade B9301-3.

The propeller is a Curtiss three blade 11 foot
diameter,  electrically  controlled,  multi-position
and/or constant zpeed type.

Installation, maintenance and repair instrue-
tions for propeller and governor installed in this air.
plane are contained in T, O, N-::r.lﬂE--EDBA-E.

{2} Propeller Spinner Assembly: (Dwg. 87-42-903)

spinner ~assembly - iz  comprised
of two sections: a nose cone and an aft section. The
spinner aft section is secured to the propeller hub
by nine nuts and by nine bolts which pass through the
spinner  aft - section  aft  bulkhead and through the
flange on the rear of the propeller hub, It isalso
attached to the flange of the propeller power unit by
three nuts and by three bolts which pass through the
forward bulkhead  of the spinner aft section. The
nose. cone i secured teo the spinper afl section by
three studs and twa dowels.  The studs and dowels
are in - the nose cone bulknead andattach the noze

The prepeller
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Fig. 57 - Propeller assembly— front view,

cone to the spinner. aft section forward bulkhead,
These studs are accessible through the lightening
holez in the spinner aft section forward and aft bulk.
heads,

The spinner aft section Iz comprised of three
parts; a . detachable  sheet metal rear bulkhead, a
forged steel forward bulkhead and an aluminum alloy
ghell which is flush riveted to the forward bullkhead,
Screws, inserted in the nut plates on the angle which
is riveted to tho shell, secure the shell to the spin.™
ner aft section aft bulkhead. Also ineluded in the
Spinner aft section assembly are three ¢overs which
extend from the rear edge of the splaner aft section
forward to each propeller blade shank, completely en-
closing the spinner in the area where the pr'opellel:
blzdes protrude thrnug}; the spinner,

Each individual part of the spinner assembly
as well ag the complete spinner assembly is statically
and dynamically balanced, therefore, in no case shall
any individual part of one spinner assembly be inter-
changed with the same type part of another spinner as.
sembly,  However, it is possible to interchange either
thenoze cone assembly or the eomplete spinner aft sec.

) BEOTRT

T. 0w No, 01-265CH.T -

“tion assembly with the same section of another spinner
agsembly, It 15 recommended that both sections of the
gpinner aszembly remain together and be assembled to-
gether. A spinner, which may have been damaged so a8

to destroy this halance must be replaued by d i:ﬂ.lanc ed -

Bplnner

SAFETY FiN

HOUSING

i
Fig. 58 . Propeller assembly - rear view,
b. Removal of the Propeller and Spinner Assombly
h"ﬂﬂ_.!.h..ﬁ_éEPlﬂ%
(1) Operate the propeller to maximum low pitch,

(2) Remove the right section of engine cowling and
work through the access hole in the coolant header tank
armor plate and the forward bulkhead.

{3} Disconnect the flexible condult from the hrush
holder cap assembly,

{4) Remove the safety pin from each brush helder
Iatch assembly,

(5) Raise the two brush holder latches.

(6) Remove - the brush holder eap assembly eare.
fully to avoid damag-lng the bruskes,

=
(3]
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REF. DRAWING £7-58-305
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Fig. 59 - Propeller wiring diagram,

(7} Remove the three nuts from the bulkhead of the
spinner. forward sectlon. Handle the spinner forward
sectlon carefully to aveld damage.

[B) Remove the cap serews and the three nuts from
the flange of the propeller power unit assembly.

(9) Remove the power unit assembly, the neoprene
geal and the grease seal,

{10) Remove the locking pin assembly.
{11} Remove the locking sleeve. N

{12} Insert a bar completely through the propeller
chaft mit and leosen the nut,

(13) Donot remove the nut, cone snap .rlng and cone
as they will remaln in the propeller hub,

{14} The propeller may now be removed from the
propeller shaft,  Exercise extreme care when removing
the propeller to aveld damaging the propeller shaft
threads. The propeller weiphs approximately 373
pounds, therefare, it 15 advisable to use a sultabla hoist
or three men to remove this assembly: - Place the pro-
peiler. in a supitatde buck - never allow the blades to

support the weight of the propeller.

¢. Removalof Propeller Spinner from Propeller Hub, -

{1) Remove the screws from the three cover as-
semhblies on the outer surface of the spinner aft =ection.

(2] Remove the outer cirele of screws from the rear
of the aft bulkhead,

NOTE: When disassembling the spinner DO
NOT DISTURB THE INNER CIRCLE OF SCREWS
IN THE SPINNER AFT SECTION REAR BULK-
HEAD: THESE SCREWS ARE BALANCE SCREWE.

{2) To remove the aft bulkhead from the propeller
hub, remove the nine nuts and bolts from the inner
flange of the propeller hub and lift bulkhead from the
hub.

d. Assembly andInstallation. - Reverse the procedure
ghrrén in paragraph 10, ¢, Section IV and perform the
following cperations: grease the dowel pins on the nose
cone with #78 medium greazse when installing the nose
cone to the spinner aft section.

RESTHICTED
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YWhen re-assembling the spinner aft section outer

member to the spinner aft section rear Luolkhead, be
certalnthe arrow on the spioner aft section outer mem-
her indexes with the arrow on the spinner aft section
aft bulkhiead. '

i1, Startipg System,

a. General, - (1) The engine is cranked by a direct

drive electric starter. A foot treadle on the cockpit
floor is pushed forward to operate the type B-11 starter
awitch which ailows a direct flow of current from the
battery to the starter motor, The booster coil circuit
iz also energized by the same movement of the starter
switch. The first few impulses of the eagine in start-
ing will automatically disengage the starter.

{2} In case of battery failure the engine may be
cranked by hand with the crank and extension provided
for this purpose. {Crank and extension shaft are stowed
in the baggape compartment.

(3) The starting booster ceil is connecled into the.
starting motor clreuit, therefore, when starting the en-.

gine the starter pedal should be held in the depressed

 pogition until the engine is definitely running. The

starting booster eoil out-put Is transferred by o high
tension lead to the magneto which fires the spark pluga
on the exhaust side of each bank of cylinders.

©. Removalof the Hand Crank Starter Housing: - Re-
for 4o Pigure 3L, (1} Bemore 2il engine cowling excent
the front Bulkhead Assembly 87-29-035.

{2} Install the engine hoisting sling, and by means
of a hlock and tackle, support the engine sufficlently to
relieve the strain from the epgine mount.

{3) Remove the two clamps attaching the vacuum
line and the fuel signal line to the engine mount side
brace #7-22-924R.  Remove the bolt jeining the side
brace B7-22.924R to Tube Assembly 87-22-923R  and
foree the side brace outward and upward in a forward
direction. Wire this tube to the engine in this position.

f4) Remove the bolt joining the lower rear sidg
brace B7-22.926R to B7-22.016R strut assembly, and
force the side brace outward and downward.

{5} Remove the bolt joining the tube assembly
R7T-22.09231 to the strut assembly 7. 22-0161.

(6} Remove the Type C3 fuel pressure warning sig-
pal wnit from the lower disgonal strut assembly
£7-22_925R and secure the lines from this unit to strut
§7-22_916R.  Remove the baolts attaching the inside
collar and the outside control arm to the cowl flap actu-
ating croasfube at the left hand side of the airplane, and
move the ecrosstube assembly to the left to clear the
right hand support,

(7)1 Remove the bolt jolning the diagonal =trut as-
serably ST 2Z.925R to the styut assembly 87-22-0186,
dllowing the dizgonal strut to pivet downward sufficient.

T. 0. No, 01-25CH.2

l Iy to clear the lug fitting on stfut B87-22-816, Tie strut

B*I' 22 925 in this pnmtion.

{8y Disassembie the Adel clip which joins the tach-
ometer shaft to the sight support number B7-41.815.
B7.41-814 shaft suppnrt is to remain assembled to tube
B7-22-923R.

{9) Remove the 87-52-918 engine control torgue
ghaft bearing housings from the left and right hand
BT-22.023 tube assemblies, and detach the forward and
aft 10780 control crods from the arms mounting frem
87-52-811 torque shaft. The torgue shaft and housing
assembly should then be moved to the 1eft to permit
clearance with 87-22-923R tube assembly.

(10} Disconnect the carburetor heater bellerank as-
sembly number 87-51-921 from support &87-51.513 at
tube assembly 87-22-016R.

{11) Detach the propeller control conduit at the fire-
will connector and remove clamps attaching Lhe orop-
pelier rigid condult to the eangine mount structure. This
will allow the condult to be withdrawn from the right
hand side of the engine compartment and swing elear,
pivoting about  the flexible conduit at the junction box

" near the nose of the engine,

(12} Remove the bolt attaching tube assembly
87-22-923R to the firewall Htting and rotate upward and
forward to clear the lug on strut assembly B7-22_016R.
Secure this upper diagonal hibe assembly to the engine,

{13} This procedure will then permit the strof as-
sembly 87-22-816R Lo move outboard pivoting about the
Tower right hand firewall fitting giving free access and
gufficient elearance for the removal of the engine hand
starter slaft and housing.

c. Installation of the Hand Crank Starter Housing. -
The installation of the asseémbly of the various units
mentioned in the preceding paragraph may be accom-
plished by reversingthe procedure cutlined in paragraph
i1, b.

12. Coolant System, (Drawing 87-560-501)

4, General, - The engine s lguid cooled. For =a
dinpram of the coclant system see Flgure €0, For ra-
diator air ducts see Figure 34, The [iller cap i3 in the
top of the header tank at the front of the engine and is
accessible through a door in the left section of the en-
gine cowling, The system employs 2 clased clreult with
continuous flow from the circulating pump through the
engine coolant jackets to a header tank, (Drawing
87-50-911), andthen back to the pump through a radiator.
The pressure i3 controlled by the cooling characteristics
of the radiator, with alimiting pressure set by a thermo-
statleally eontrolled relief valve which is located at the
highest point of the system at the top of the header tank,
The peolant is pumped intothe eylindar blocks through
pipes bolted to the exhanst side of each block, feeding
seyeral points of the block to insure egual ;llstri‘:ru:mn

PR T T TR T
Fulacl o Dia e o= =




RESTRICTED,- T, 0. Neo. D1-35CH-2
REF. DWG'S. 87-50-901 & E7-29-303

uspeg] oo
FENWALL THERMOSWITCH
NORMALLY CLOSED

D5-4-3J

THERMEGSTATIC B
RELIEF VALVE -
SET T0 30 LBS. / 50. IH.

CODLANT DUTLETS
& ' _ FROM ENGIHE TO
~" HEADER TANK

PRESSURE R 1
}' I* 0.D. VENT . g
- §7-50-939 i
FTTLER CAP 4750904 -

COOLANT RADIATOR

COOLANT OUTLET
FROM RADIATOR

— (M=B-343-12 3/18°
CEAR FLEXIBLE SHAFT

— 87-50-951
INLET _ELBOW

CONMECTION TO
COQLANT PUMP

=
Y B7-70-988

ELECTRIC DRIVE

|\

A AN

THERMOHMETE

YSPCEZ

FENWALL THERMOSWITCH 87-29-977

NORMALLY OPEN TOROUE SHAFT

B7-50-911 §7-29-983 87-29-822

COOLANT HEADER TANK SCREW. JACK GEAR BOX
TYPE B,G.A,3798 87-50-958 §7-79-903
THERMOSTATIC COOLANT INLET COWL sHUﬁTER
BY-PASS VALVE 70 RADIATOR TNSTALLATION

Fig, 60°- Coolant system dlagram.
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header tank., Tha rellef valve at the top of the header
tank  limits the maximum possible pressure and also
provides a controlled escape of air, thus compensating

_ lor expansion at different temperafures and insuring that
the pressure generated is just suffleient to suppress )

boiling.: The coollng capacity of the radiator is suf-
ficient to prevent the pressure ln the tank rising above
the set blow-off pressure of 30 P, 8, I. However, if fur
some extraordinary reason this figure should be exceeded
the desiznof the tank is such that only steam will escape,
leaving the liguid as reserve coolant. A thermostat
iz included in the line from the radidtor to the header
tank, to control temperature fluctuations, and especlally
to prevent low lemperatures which would otherwise oc-
cur on glides. The system is entirely automatic in op-
eration and requires no attention from the pllot,  As long
as the temperature and pressure are in balance the sys-
tem is completely closed to the atmosphere,

T0% Water

Coolant for Ground Temperature

Above - 16 degrees C. (3 degrees F.} . 30% Glycol
Coglant for Ground Temperatura o 35% Water
Below - 16 degrees C, (3 degrees F.) . 65% Glycol

Coaolant Capacity, Engine Only
Weight : b4
Coolant Qutlet Temperatures
Minfmum {or take-off 60 degrees C.
Maximum for all-out level flight

or climbleg 121 degrees C. {250 degrees F.)
Mormal for eruising 90 degreea C. (184 degrees F.)
Maximum for cruising 100 degrees C. (212 degrees F.)

Lha,

{140 degrees F.)

b. Filling the Coolant System. - If is extremely im-
portant that the coolant system is filled in the correect
manner and to the exacl limit,

CAUTION: Before flight all air pockets in the
eoolant  eystem must be removed, All coolant
should passthrough a filter and be of the correct
gpecilication number before entering the system.

Ethylene-glyeal can and should be used again afler
draining the system, therefore, care should be taken to
avoid waste when filling, and any liguid allowed to run
out of the drain tap should be collected in a suita‘r:ﬂe
container,

In this type of cloged eireuit, there i3 little danger
of faulty filling, however, the following points should be
closely ohaerved:

When filling, the drain tap should be left open until
a steady flow of eoolant lssues from the orifices, The
tap should then be closed while the coolant 18 running; all
alr must be suitably released from the vent plugs in the
radiator and coolant top rails on the engine.

BEaving filled the system to the proper level, the vent
plugs should be replaced and the engloe tun until the cool-
apt temperature ks 70 degress C. (158 degrees F.) to
A0 degrees C. (178 degréas F.). Stop the engine and ex-
amine coolant level again,

kg mdiﬂd@ evlinders. Outle:t pipes discharge into the

T. 3. No, 01.25CH-2

CAUTION: Use extreme cars not to endanger
personnel ar injure ignition wires by splashing
" over of hot goolant, The cireulailon of the cool-
ant’ should have removed the small afr pockets
from the system and a small quasiity of coolant
can be added to correct the levsl. Since the
eapacity of the system is known, the amount of
coolant ci: be checked during flillng to determine
thepresence of any air locks in the svstem as the
correct filling level will have been attained before
all Hguid has been poured in, In some cases these
alr locks canbe displaced by rocking the slrplane
while filling. Pe sure that all pipe jobo :, elips,
ete,, are sound and that the header tanic iz filled
to the proper level,

When cruising the coolant temperature must not ex-
ceed 110 degrees C. (230 degrees F.)normal at 15 P, 8. L
coolant header tank pressure,

CAUTION: Care must be taken to release the
pressure before removing the cap from the cool-
ant header tank when the coolant is al operating
temperature,

. Thermo-Switches, - The bigh limit and low limit
thermo-switches are located in the lower left side of the
eoolant header tank immediately sbove the outlet from
thehipader tank leading to the coolant radiator. The con-
taets of the high limit thermo-switch are normally opem.
These contacts close at the upper temperature limit,
starting the cowl shutter motor to open the cowl shutters
at a coolanttemperatureof 121 degrees C, (200 degrees E}
and light the coolant temperature warning light. The low
limlt Ehermo-switch contaets are normally closed; and
open when the coolant temperature is below noremal,
thereby starting the shutter motor to close the cowl
ghutters at 4 eoolant temperature of 108 degrees C.
{228 degrees F.).

(1) Adjustment of the thermo-switch: (2} Remove
the cowling from the léft side of the engine,

{b) Remove safety wire and unscrew Lthe knurled
conduit not.

{c) Unserew the aluminum alloy hexagonal condult
adapter nut from the thermo-switch bulb. (Hold the
hexagonal part of the thermo-switch bulb during this op-
eration to prevent rotation of the swiich bulb in the
header tank.) i

{2} The adjusting screw ls in the center of the bulb
and may be turned with a serew driver.

CAUTION; Take extreme care when ad-
justing the thermo-switch to prevent possible
damage to the lnsulation on the thermo-switch
leads,

Clockwise rotation of the adjusting serew lowers

the temperzture at whichthe switch contacts open or Close
respectively and in a counterclockwise direction toraise
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the temperature. (Example: H lipght functions at 110 de-
grees C.(230 degreeg F.)turn the adjustment serew ina
eounterclockwise direction until the switch ltghts the ligh
at 121 degreea C. (250 degrees F.) it R

(3) The amount of rotation for a given temperature
differentes varies with the individual bulb. Therefose, it
will be necezsary to turn the screw one complete re-
volution, place the assembly in the ecoolant line, and
determine the change  in the reading., Then knowing
the change a full turn will produce, the amount of turns
to produce the reqguired setting may be computed, The
low limit thermo-switch should be adjusted to start
the cowl shutter motor moving theae shutters to a closed
position at a coolant  temperature of 103 degrees C,
The procedure for adjusting the Jow limit thermo-switch
is the same as described for adjusting the high limit
thermo-switch, i '

(4) Upon completion of adjustment reinstall and
tighten Doth nuts on the assembly. Attach safety wire.

d. Cowl Flaps. - (Dwg. 87-28-903) The coolant ra-

diator cowl shutiers are operated by an electric motor.

drive unit which i3 mounted on the left side of the engine
mount, The energy from the motor is transmitted by
a flexible drive-sghaft, throvgh an angle-drive, to a
jackscrew which rotates a cross-shaft. A aystem aof
bellcranks and rods which are attached to the eross-
shaft, connect to the shuttera,

The shutter electric drive unit includes a friction
type =safety clutch, a gear reduction drive, a shutter
position indicator transmitter unit and two micro-limit
zwitches which are adjusted to awitch off the current {o
the motor when the shutters reach the full “OPEN"
or “CLOSED" position.

The motor control switch and the position indicator
are located in a box installed on the right side of the
ecockpit, The shutter control switch boex contalns a
thermal type clreult breaker, a three positlon selector
switch, and a shutter position indicator,

The clrcuit breaker is used as a line switch and
alse to protect the shutter control eircult against an
averload, When this switch opens due to ah overload
the tosgle moves only balf of its normal travel, there-
fore, to reset the switch and close the circult, the toggle
must be moved to the full "OFF" position and then to
the full “ON' position, '

The three positions- of the toggle t:.:pe gelector
switch are: YAUTOMATIC”, ''OPEN', and “CLOSED",
The switch i of the constant tvpe in the "AUTOMATIC'
and ""OFF" position, and of momentary contaet type
i the "OPEN"" and “CLOSE" position, The selector
switch i3 in the “'OFF'" pasltion when the toggie is
centrally iocated.

When thethree-pasition selector switchisin "TAUTO"
position, . the shotter motor 18 controlled by the high
limit znd Jow limit thermoe-switches, located in the
coalant hexder tank,  These thermo-switches operate

ST 0. Mo, 01-35CH-2 -0
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the motor eontrol electrie relays which are located in
a junction box on the forward side of the firewall, The
~ low limit thermo-gwlich, when closed, passes current -
" through the relay thus starting the motor mechanism -5 -2
* to move the shutters toward the '‘CLOSED'' position. "=

" The high limit thermo-switch, when closed, passes
current through the relay starting the motor mechanism . v

to move the shutters toward the 'OPEN’’ position. Tha .

manual  operation of the selector switch to either

 “DPEN” or ‘'CLOSED" position, by-passes both the
high limit and the low limit thermo-switches and the

relaysand may be used as desired to obtain a fixed set-

‘ting of the shutters as indlcated by the shutter position

indicator. The switch, when used in this manner, is of
momentary contact type and will retuzn to the central
“OFF' position when released, thus leaving the shutters
in fixed position and the entire shutter control circuit
open, Including the coolant system warning Hght cir-
cult, The coolant system warnlng cireuit is closed only

when the toggle of the coolant system shutter control.
selector switch is in the ""AUTOMATIC'® position, The . -
coolant temperature’ warning light on the instrument =
panel, which 15 connected In series with the high mit. ..
thermo-switch, Uluminates whensver the high limit -

thermo-switch closes and is automatically extinguished

when the coolant temperature is reduced, allowing the’

high Umit thermo-switch to open. The high limit
thermo-switch closes whenever the coolant temperature
reaches 121 degrees C. (250 degrees F.) and the low
limit thermo-switch closes at a coolant temperature
of 109 degrees C. (220 degrees F.] thereby holding the
coolant at normal operating temperature between these
two limlis, :

e, Repair of Radiator Cores, - (S8ee T, 0. No. 03-15-4)

{. RHepair of Coolant Header Tank. - (1) Repair: Any
minor repairs such as small leaks, leaks arcund rlvets

leaks around thermometer adapter housinge and ex-
ternal reinforcing rings, etc., may be accomplished
with a elass 3 silver solder. Thls solder has a low
melting point and is used where the application re-
guires high strength and ductility and resistance to
shoek,  vibration and temperature changes. The
melting point of class 3 silver solder is 830 degrees
C, (1202 degrees F,) and the flow point iz 705 degrees
. ({1301 degrees F.). Best results will be obtained
by using a combination of silver solder and silver
brazing flux, showing the least deleterious cffect on
the material joined.

(2) Testing Coclant Header Tank After Repairs: Be-
fore Installing the coolant header tank In the alrplane
after being repaired, test under water to 40P, 3. L
alr pressure.

g. Installation of the Thermostatic Relief Valve in

the Header Tank, - The DSA3] thermostatic re-

lief walwve should be assembled as a complete unit,

consisting of the wvalve assembly, the lockwasher, the

special nut, and the valve adapter, before it is installed
in the header tank.
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" (1) To Assemble the complete unit: (a) Hold the .
bend the tab into the notch,

1'd.].'l|-'l! assembly in a wvice by clamping onto the hnxa_g-

onal nut cast on the vaj'.re hody.

b} Place !.he lnc:k washer over the threaded sec-
tion of the wvalve body, so that the three jong tabs of

the washer ﬁt into the indent ations cast irl the '-fﬂl'-’e
body,

(¢} It i= recommended that Parker Threadiub No,
EFB (or eguivalent} be applied sparingly to the bearing
surface of the lockwasher,lo prevent the washer from
"pgpg-shaping’” when the valve adapter ls tightenad
azainst it Apply lubricant, sparingly, to the male
threads of the assembly and work the threaded parts
to assore even distribution of the lubricant before the
final assembly of the unit, and the installation in the
header kank,

(d] Place the special nut, with threaded end up,
naxt to the lockwasher, and then screw the valve a-

- dapter over the threads of the valve body.:

} Be sura tha.t ﬂ-u_ long washer tahs ATE Proper-
1y located in the indentations in the wvalve body, and
then tighten the wvalve adapter against the lockwaszher,
using a spanner wrench., Do not tighten excessively,

i) Inspect for position of the short washer tahs
over the notches of the walve adapter. H a tab and a
noteh do not coincide, tighten the adapter until a tab

T, O No. 01-F00H-3

and a notch docoinelde: With the aid of a screw driver

{2) Ta install the thermostatie reliel volve inothe
Beader tanlk: {a) Place the valve unit in the yalve seat
at the top of the header tank, and screw in the zpecial

mut of the valve unit, by hand,

@ Ruta.te the  valve umt so that the overflow
outlet connection on the wvalve housing 49 aligned with
the overflow pipe on the right hand side of the engine,

(c) Tighten the special nut against the valve seat
using a spanner wrench, and lockwire to the locking
plate located just under the vabve instnllakion.

St

any F‘d;l."t. of the '.a.ive unit, which has been mentioned,
remove and disassemble the unit by reversing the pr-:r-
cedure outlined in paragraph 12., g.

{2} Install the part and follow the procedure for
assembly and  installation as outliped in paragraph
12, B

{3) For disassembly and assembly of the D3A3]
ther mostatie relief valve, see T. O, No, 03-1-14,
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13. Oil System. (Drawing 87-46-901)

a. ‘General.

{1} Engine Lubricating System. - The engine lu-
bricating system is of the dry sump typeutilizing a gear
type pressure pump and two gear type scavenge pumps..
0] isdelivered from the pressure pump to a three stage
relief valve on the right side of the crankease. For de-
tailz of engine lubricating aystem refer to T. O, Ho.
02-55AA-1. ‘

The oil is extracted from both ends of the dry
sump crankcase via {ilters by the two scavenging pumps
operating in parallel which return the oll to the oil sup-
ply tank through the oll cooler via the supercharger
change speed gear sel servo pump, for which it is the
power source. There iz also an oil filter installation on
the right side of the engine mount between the ‘¥’
drain casting and the ol pressure pump.

(2) ©il Supply Tank. - The oil tank is located aft of
the firewall and forward of the armor plate installation
gt Sta. 2 and is accessitile by removing the fuselage
cover between the firewall and windshield, The oil tank
contains a hopper having a capacity of 1.5 gallons. The
normal tank eapacityis 13 gallons and to obtaln anover-
load capacity an additional three gallons may be carried,
giving a total oil capacity of 16 gallens, The filler cap
iz accesszible through a door on the lelt top of the fuse-
lage forward of the windshield. The normal oil level is
indicated by the position of a rivel in the filler neck.
The tank should always be servieed to this rivet level.
A 172" 0. D.vent tube, from the right side of the engine
is copnected to the oil supply tank. All discharge lines
in the nil system are collected in one drain casting
mounted on the leading edge of the vight wing panel.
Climbs up to 60 degrees and dives up to 80 degrees will
be performed anly with 1/3 or more of the maximum oil
capacity.

(3} Oil Temperature Control. - An oll temperature
regulator and ofl cooler is installed in the return line
{rom the engine tothe tank. Incorporated inthe regulator
iz a viscosity type bypass valve which controls the flow
of oil through the cooler core and the jacket of the cooler
as required tomaintain the correct oil inlet temperature
to the engine. This ''Viscosity' valve is entirely auto-
matic and no adjustment is to be made.

4} 0] Dilution System. - Therelsalso incorporated
in theoil system, provizlon for oil dilulioninorder tofa-
eilitate starting. Thiz system isused beforestopping the
engine when a eold weather start is anticipated, Dilution
iz obtained by the controlled addition of engine fuel into
the oil inlet line at the "Y' drain cock, The fuel is sup-
plied froma restricted [itting (3TAI528) in the fuel pres-
sure gage line, The oil dilufion system 1= controlled by
a momentary contact type toggle switch in the cockpit.
This swilch energizes the circuit that controls the sole-
noid which operates the oil diletion valve. (For instruc-
tions on oil dilution see T. O, No. 02-1-28 and T. 0. He,
03-15-3.)

T, 0, Ho. 01-25CH-2
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Flg. 62 - Oil tank assembly.

{5) Supercharger Bearing Drain Line: The super-
charger vent line on the base of the supercharger hous-

ing adjacent to the engine oil outlet line drains through
the bottom ecowling forward of the "Y' drain casting.

{6) Oil Strainers, - There are two strainers in the
dry sump of the engine erankcase and one oil filter in the
line {rom the “¥'" drain casting to the pressure pump.

{T) Breather System. -~ There isa 1" 0. D, Crank-
case Breather line [romthe top of the erankcase, forward
of the left eylinder block, Lo a vent in the-left section of
the engine cowling.

{8) Air.Bleed Cock. - There is a cock on the top of
the oil inlet line adjacent to the clamp assembly at the
enging oil pump iniet port. The cock is for bleeding air
from the oil inlet line.

b. To Remove the Oil Supoly Tank, - (1} Drain oll
system at ¥ drain cock,

(2) Disconnect two lines at top of the oil tank,  [Oil
return line and vent line.)
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i3) D;s::onner.t the li.na which ca:rrles all tu the en-
gine from the bottom of the oil 5upply tam-: :

4) Disconnect tha auxﬂi'iry ail drai.n line frum lha .

IJ-u:uttum of the oil E'Llpplj’ tanlc.

[5) Remove the cover on top uf E'hE fuselage ba-
tween Sta. 1 and 2.

(G) Detachthe oil supply tank upper cradle Esembly
by removing the four bolts holding it to the fuselapge.

{7} Disconnect the scupper drain line at the fitting
below the scupper,

(8} Remove the tank from the rubber mountings in
the lower cradle by ralsing the tank straight up.

c. To Install the Ol Supply Tank. - Reverse above
pmcedure

d. To Fill Ol System. - After the oil system has
been completely drained the following procedure is
recommended. - Fill the oil supply tank to the rivet in
the filler neck which indirates the correct normal load.
Start the engine and run until the oil temperature is
approximately 70 degrees . {158 degrees F.J, wait
five minutes and then check the ¢il level, if necessary,

add oil to bring the oil level upto the indicating rivet.

14. Fuel System. - (Drawing B7.44.501)

& General. - {1} Carburetor: The Rolls - Royce
V-1680-1 engine is equipped with a Bendix-Stromberg
up-draft pressure injection type carburetor (Model
PO-16-A-1) which incorporates automatic altitude con-
tral and o mixture regulator having four main control
lever zeltings: “FULL RICH" "AUTO, RICH”, "' AUTO |
LEAN" and “IDLE CUT-OFF''. The mixture can be
manually adjusted by movement of the mixture control
lever between ‘*AUTO. RICH and "AUTG. LEAN"". Auto.
matic altitude mixture control is also maintained for any
fixed position of the control lever between '"AUTG. RICH"
and ‘"AUTO. LEAN",

(2) Fuel Tanks: There are three fuel tanks equipped
with seif-zealing fuel cells, and one belly tank, having
a total capacity of 200 1.3 pzllons. The fuselage and
reserve tank loeated aft of the armor plate instaliation
at Sta. #5, and forward of the fuselage access door,
carries a regular and the reserve fuel supply, The two
wing' tanks (front and rear),  located within the .wing
panel below the cockpit floor, carry the remainder of
the regular fuel supply. The belly tank, swung below
the wing ‘panel along the center line of the airplane,
carries the auxiliary fuel supply. Fuel tank capacities
are given on the fuel system diagram, Figure (3,

The belly tank 1= attached to the bomb shackle
azsembly which 158 permanently  installed under the
wing, parzilel to the airplane center line, The belly
tank 1= held rigidly by two sway braces (fore and aft)
on each side of the tank. The tank may be relessed
from the abrplane, while in flight, by pulling up on the
belly tank releaze handle which is located just bélow
the ensine conlrol unit in the cockpit, The belly tank

T. 0. No, 01-25CH.2

is installed only when flights areanticipzted requiring
more than the normal fuel supply. When the airplane
18 to he flown without the Lelly tank, remove the fuel
hase Between the tank and the fuel coclk, and insiall the
neoprene cover cap (B7-44-666-stowed in the dufile bag)
on the tube connection of the fuel cock, All the fuel
tenks are vented to the atmoesphere, The wing tanks
have main vent lines connected to the right end of each
tank, and zuxiliary lines connected to the left end of
eachtank. - The fuselage and reserve tank 13 vented fore
and aft, The wing, and fuselage and reserve tank vent
lines drain into an ouotlet assembly in the wing fillet
on the left side of the airplane, This drain outlet bas
a scoop assembly attached to its lower extremity
which “helps to malntain pressure in the fuel tapks at
high altitudes, The Type A-§ air vapor eliminator is
vented through a relief valve to the front wing tank,
The air wvapor ellminator removes air trapped in the
fuel before it flows into the carburetor. The carburetor
fuel ehamber i3 vented directly into the front wing tank;

. the vent line allows air to be expelied from the fuel

chamber while it is being filled, and prevents vapor
loek. The passage i8 closed by a check valve when the
chamber iz full, All fuel tanks contain an internal
division system ®hick serves to trap a supplyof fuel
for aerobatic maneuvers.

(3) Fuel Lines: The fuel lines are 3/4 inch inside

o diameter self-sealing hose of either U. 5. Rubber

245 Thiokol, Goodyear All-Synthetic 145, B, F. Good-
rich  All-9ynthetic 186 with  sealing layer, or B. F.
Goodrich 126. The fuel lines will seal completely with-
in two minutes after puncture by gunfire at a tempera-

ture of -4 degrees C. lo 38 degrees C. (25 degrees F.

to 100 degrees F.} and within four minutes after punc-
ture at a temperature of -7 degrees C. (20 degreea F.)
orbelow. All the lines of the fuel system have a ''Red”’
band at each side of every connection.

WARNING: Be surethat all layers of material

in the self-sealing Tuel hose are firmly sealed

together, - After installation, be sure that the

proper number of layers of material are show-
“ing beyond the hose clamp.  Any discrepancy
here, will require immediate investigation, as

a layer ot material may have been pushed into

the hose when it was installed on the tube con-

nection, thus closing the fuel passage,

(4} Fuel Sirainers and Tank Sumps: Attached to
the bottom of each fuel tank within the wing is a sump
in which is installed a finger type fuel strainer, the
fuel line cutlet, a drain piug and a drain cock.  The fuel
tanks are so desipned as to allow water or sediment
etc., to drain ko the tank sump with the wirplane in
normal position at rest. The drain cock provided in
each sump will permit the draining of any sediment or
water without draining the fuel, Aecess is gained to
these wing fuel tank sumps through doors in the keel
fairing.  The fuselage fuel tank 15 provided with & re-
mote  sump which 18 eguipped with a drain plug and
drain eock, and ig accessible from the under side of
the fuselage immediately aft of the wing trailing edge
The belly tank sump iz directly under the tank. A fuel
strainer type C.3 ig lecated in the fuel line between the
fuel  selector walwe and the electricdily driven fucl

boogt . purep. Aeepds’ to this sirainer is gained throuth
the angine cowl section aft of the coeotant radizior cowl
shutiers,
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Fig. 64 - Fuselage & reserve tank sump and drain.
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Fig. 6¢ - Belly tank - sump arrangement.
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(5} Fusl Quantity Gages: Each fuel tank in the wing -
is equipped with a flpat-type sight-gage mounted In the?

top of the tank with the dial head drotruding through
the floor of the cockpit. The [vselage tank 18 equipped
with a General Electrie D D. Selzyn Type (BTJI3LAH)

Gage Transmitter, which is connected electrically to g

fuel quantity indicator (8D]J11LAN}, on the instrument

panel. See paragraph 18, a., (3}, (¢) of this section. =

{6} Fuel Pressure Gage: See Paragraph 18, a., (3),
{m), of thiz zectlon. (The fuel pressure warning light
is located on the top left side of the instrument panel.)

{T) Primer: The engine primer system consists of
a supply line from the electrically driven boost pump
to the Parker Type E-2 Primer, located in the cock-
pit, znd a line from the primer to a fitting on the engine
from which lines branch to the intalke manifolds.

{8) Scupper Drains: The wing fuel tank scuppers
in the left hand wing flllet are provided with drain
lines passing  downward through the lower wing skin

left of the fuel tank deor, and near to the wheel pocket. -~

(9) Fuel. Pumps: The engine driven fuel pump
ANBS19 Type G-0 i3 serviced according to the pro-
cedure in T. 0. No. 03-10EA-1, The fuel boost pump,
Type G-8 Spec. 28332 is driven by an electric motor,
Spee. 32316 and is serviced according to the procedure
in T, 0. No. 03-10E4-1. The two fuel pumps are inter-
changeable,

(10) Vapor Eliminator: The Air Vapor Eliminator
Control Valve t5 on AN Speec. 27314 unit and the Air
Vapor Eliminator Assembly is Type A-6 Spec. 28429,
These units are serviced according to the procedure

in T. 0. Ko, 03-1n-23.

The air vapor eliminator consists of an lnner
and an outer chamber thry which the fuel passes before
it reaches the carburetor, The fuel is pumped directly
into the outer chamber of the alr vapor eliminator
assembly through an inlet connection in the bottom of
the unit, The fuel rizes in the outer chamber and over-
flows into the inner chamber of the unit, and thence
through the outlet, at the bottom of the assembly, to
the carburetor. The fuel pumps maintain a pressure of
ahout 15#/2q. In. At the top of the air vapor eliminator
unit, there is a float operated needle valve which shuts
off the ale vent line hetween the top of the unit and the
front wing fuel tank, when the proper fuel level is
reached, As the fuel rises in the alr vapor eliminator
unik, the air iz forced through the needle valve and into
an air vapor eliminator control valve which is installed
in the wvent lne between the air vapor eliminator and
the front wing fuel tank., The control valve is set to
opan at an approximate pressure of 124/=q. In, When
the proper fuel Isvel in the unit is reached, the float
operated needle valve closes the air vent line and the
fuel pumps maintain a constant pressure of 154/sq.1n,
Whesn oir is pumped into the air eliminator unit, by
reasan of an empiy ank, the pressure drops (o0 approx-
imately 10#/sg.an. As the fuet leval in the unil beeomes
rewar, the pecdle o 111r cpens, and air passes into the
cositeol owvalve,  FHosewrr, since ine control valve will

7. 0. No. I.']I-EEC‘I:E-E'.""' : e i3 T K

not' open’ until 4 pressure of li;.#fquﬁi;'.-ié' attained, -
there 15 a constant pressure exerted on the fuel re-

maining in the unit, thus insuring a pressure feed to the
carburetor;: The capacity of the unit ls slightly over

' one gallon which is sufficient to operate the engine for
* approximately 80 seconds. This is a sufficient quantity

of fuel to guard against engine failure when switching
from an empty tank to a full one, When fuel is again

pumped into the unit at 15#/sq.in. pressure, the air in .
the unit is foreed through the control valve and is vented .

into thefuel tank. When the proper fuel level i8 reached,
the float operated needle valve 1a closed.

In the stralner chamber of the carburetor, there
is & small float-type needle vent valve which operates
to elimioate alr 'vapor In the chamber.  As the fuel
level becomes lower in the strainer chamber, the
float operated needle valve opens, and releases the va-
por. that iz present. As the fuel level becomes normal
again, the needle walve is closed. This valve serves
to prevent vapor lock and it i3 helpful in re-establish-

ing a new flow of fusl, gulckly, when the fuel lines .. .
~ have run dry because of an empty tank,. The air vapor -
and “any delivery of fuel that occurs by the actionof @7~

this valve is passed through the alr wapor vent line
between the ecarburetor and the front wing fuel tank,

b, Bamaoval,
(1) To Remove Belly Fuel Tank: {a) Drain the tank
by means of a stop-cock at the bottom of the tank,

(b) Disconnect the fuel line at thE belly tank which
leads to the fuel 5ele ctor valve,

() Releasze the tank from the bomb rack mech-
anism by actuating the control in the cockpit, marked
“Belly Tank Release’”

{d) Install the Neopreme sap (87-44-566) which
iz stowed in duffle bag on end of fuel selector line
whenever the belly tank is removed,

(2) To Remove Either Fuel Cell From Wing: (a) Re-
move the landing gear inboard fixed fairing.

{(b) Disconnect and remove the belly tank sway
braces.

(g} Remove the keel fairing.
{d} Remove the wing fillets,

{e) Remove the fuel tank doors in the bottom of
the wing 18 a single unit as followa:

1. Disconnect and remove the belly tank con-
trol cable.

2, Remove all screws and bolts which attach
the doors to the wing including the screws and bolts
throusgh Web #3.

{f} Drain the fuel cells,

(z} Disconnect the vents at the top of the fuel ecells,
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() memovethe fuel lines, fuel gages and the filter
eaps.

(i) Rempve the retalning nut on the gape neck
with the special wrench provided,

NOTE: Remove all the connections fo the
fuel cells otherwise the fuel ¢ells will be torn
af the fittings.

{i} Remove the bonding.

fk} Remove the tank straps and the lower section
of the tauk shell {pan assembly). :

(1) Remove the fuel cell from the top shell as-
sembly taking care that no damage occurs to the filler
neek, gage and vent line fittings which extend through
the shell.

(4} To Remove the Fuselage Fuel Tank: [a) Remove

s

the pilot & seat., : -
{b} Remove the filler nech,

(¢} Remove the tank pipe fittings:.
{d) Remove the tank gage.

(e} Remove the pilot’'s headrest,

if) Remove the armor plate at Sta, 5.

() Push the handle of the auxiliary hydraulic
hand pump to the extreme forward position.

{h) Remove the control stick.

(i) Remove the tank throwgh Sta. § bulkhead and
raise straight up.

{i} Remoeve the fuselage fuel cell from the shell
as follows:

1, Remove the bolts through flanges attaching
the top segment of the shell to the bottom section. Re-
move the segment taking care not to damage the vent
line fittings, '

2, Remove the baolts attaching the front end of
the tank to the =hell, Push the gapo [itfing through the
end section and remove,

3. Remove the fuel cell from the remaining sec-
tion of the shell taking care not to damage ary of the
fittings.

{4} To Instoll the Fuel Tanks: (a) Belly Tank: Re-
verse the procedure outlined in b, (1) preceding.

{b) Wing Tanks: 1. The installation of the wing
fuel cells 15 accompiished by the use of the two loeat-
ing teols, (B7-BE-594 and 17-88-585), ¢nefor the filler
neck oand the sther [odths gage opening, These tools
are used to zitde the {iisr and gage necks inio their

respeetive holes In the wing surface, . The Iocating'.

tools (see Figure 72} should be worked as follows: [

. '& Serew the gage opening toal {ET-BE—-EQE} in- -
to the gage opening by hand, then insert the filler cpen- -

ing loeating tool (#7-88-594) In the opening and tap the
tool. in lightly using & wooden mallet. This tool ias
turped from close grained hard wood and should never
ke driven in by excessive force.

2. Install the fuel cellz in the wing and guide
the filler and gage necks through thelr reapective
openings inthe wing, Install the bottom shell and tighten
all retaining straps,

3. Remove the locating tools and install the gage
and other fittings,

4. Reverse the procedure outlined in b. (2)from
{a) to (1) inclusive,

. (g} Fuselage Tank: Reverse the procedure out-
Hned in b, (3). ] :

(5} To_Remova the Fuéelﬁge Fual Tank Guantily

NCTE: MNever remove the fuel guantity
gage from the fuselage fuel tank unless it is
absolutely necessary.

To remove the fuel cell section of the fuel quan-
tity gage:

{a} Remove the six flange screws and remove the
transmitter, Take care to keep magnetic partleles
away from transmitter magnet and alsoe away from
inside of the cup.

(b} Lift the eup from the socket encugh to hold
it from turning and unscrew cast adapter from the tank,
If the cup iz allowed to turn, the float stem is liable to
be broken off,

{e) Lift the entire unit including the float from
the tank, Care should be taken when removing the float
as it will come out only when the major axis of the
fioat is perpendicular to the mounting flange.

{6) To_ Remove Wing Tank Quantity Gage: See T.
0. No. 01-25C-23.

{7) To Install Fuselape Tank Fuel Quantity Gage:
Reverse the procedure given in (5). DBe sure that the
float is installed in the right position both with respect
to the pape and to the tank. B8ee that the cup does not
turn when the adapter is screwed into place, The in-
dex mark on the flange of the eup l='in the planz of the
float cirele, Locate the index mark so that for a ris-
ing flpat, the pinion rotates  countercloeckwise, when
viewed from the pinlon end of tne shaft.

RESTRICTETD
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87-23-014 L/R : 87-03-542
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i KEEL FRIRING © 7% o0 o | TANK-R.H.PANEL _
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——E?*UE‘_EQI_ : s

87-03-543 ' | WING PANEL bR S et g

L DOOR-FUEL - -
TANK-L . H. PANEL

87-23-015 L/R 87-32-012—
CHANNEL - HYDRAULIC BRAKE LINE

KEEL FAIRING
_ATTACHMENT

Fig. 67 - Wing fuel tanks - access doors installed.
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SUMP. STRAFS STRAPS. FRONT TANK FAN
ASTEMBLY.

Fig. 68 - Wing fuel tanks - access doors removed,
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T5-45-434 _
FILLER NEGK_ —75-45-433-40

¥ w-:mt BIPE asswauf,

75-45-433-50
BELLY TANK = -0

AT

FLML~

TE-45-434 —
FILLER MECK

63027
FRONT SUPPOART

T5-45-433 =50 =

HHHHH YENT LINE

Fiz, 41 < Belly fuel tank installed,
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TOP VIEW
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Fig, T4 - Wing fuel tank - fronk.
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O must be empty so that the fluat wﬂl rest ﬂn tha bnttum :

of the tank.

; {2} Luoﬁen the four scruws on tﬂp ::-f tra.nsmitts*r :
a.nd rotate large diametur disc to mid pusltiun uf travel

{3} Connect the transmitter fo the ‘indicator and
battery, and replace transmitter in the cup so that the
serew holes align and the conduit connector points in
the dezired direction. MNote indicstor pointer de-
flection; remave the transmitter from the cup and
rotate the magnet to obtaln the same deflection. Grasp
the transmitter and push the magnet against the spring,
maintaining the angular position of the magnet with
respect to the transmitter. Now rotate the shaft until’
the cross pin aligns with notches which make indicator
read nearest to zero, then release the magnet. Thizs i=
the approximate zero adjustment.

(4) Replace the transmitter in the cup and secure
it in place with the six flange screws. Rotate the large
diameter disc until the indicator reads exactly zero
and tighten the four screws which hol& the indieator in
place, :

{5) Caution, Fuselage Fuel Quantity Gage Indieator:
Under no condition shall a pointer on the fuel quantity
gage Indicator on the instrument board be removed,
exeept by the instrument manmdacturer.  Heason: The
exactpositionof the peinter on its shaft is very eritical,
and a slight error in replacing the pointer will cause
the gage to read incorrectly,  even thouwgh the zero
reading has been corrected by adjusting the transmit-
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Fig, 70 - Repaisal fuel call on bullet
entrance side.
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Fig. 7% - Repair of fuel cell on bullel
exit side,

ter at the tank. (The dial cannot be removed without
removing pointer.) For additional information on the
Service and Maintenance of D, C. Selsyn Transmitters
and Indicators see T. 0. No, 05-554-3.

d. Hepair of Fuel Tanks,
encugh to necessitate repairs must be removed and

sent to a repalr depot.

(1) Repair of Self-3ealing Fuel Cells: After remov=-
ing the fuel tank cells from the aluminum containers,

the procedure as Tecommended by the manufacturer is
as follows:

{a) Remove Inspection Hole Covers which ave
Mearest to the Damaged Area; The number of

" Inspection Holes in each fuel tank iz as follows:

1 Inspection Hole
3 Inspection Holes
4 Inspection Holea

Fuselage Tank:
Front Wing Tanl:
Rear Wing Tanlk:

() Repair of Fuel Cell on Bullet Entrance Side:

1. Clean the neoprene ballon eloth lining around
the buliet kole withethylacetate to remove the Zinc Chro-
mate Slushing Compound, Allew Lo dry apd bufl Tightly
where the patchowill fit. Usetwo coats of Bastick M =40
ceraent o both the neoprene fabricpatch and the Hner of
e eeil; The patch showld extéend at ezt ene lnal be-
sond the damared area inoall directions,

)
1
in
T

#
=

-~ A fuel tank damapged
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2, Brush on TL-284 Zi.r--" Chromate Elushing
r.ﬁrnpound so that the repaired area is cumfletnly-
covered, Lk

3 Rough: up ihe steerhide leather on the nulslda- o

af the cell’ with card cloth around the damaged area,
Cement the leather surface with two coats of M40
cement and allow to dr'sr {lf‘tEen l:nlnutes .

4. Prepare a patch by cemenhng the flesh b:de
of the steerhide leather with two coats of M-40 cement.
Allow to dry, and apply the leather patch fothe pre-
pared area and hand-roll thoroughly.

(e} Repalrof Self-Sealing Fuel Cells on the Bullet
Exit Side: 1. Repair ihe inner nenprene lin-
ing in the same manner as detailed above.

2. 0n the outside leather gsurface draw a circle
arocund the damased area so that no part of the circle
will fall closer than two inches to any part of the dam-
aged arez. Hemove this section of the steerhide leather

_u.-a.ing benzol and a knlie

a Remu\re the uuter la:rer uf latex and sponge
from a concentric elrele having a 172 inch smaller
radiug than the previously removed steerhide,

NOTE: The latex and sponge are removed
simultaneously over an egqual area.

4. Remove the inner layer of latex from a con-
pentric circle having one inch smaller radius than the
previously removed steerhide.

5. Remove any loose particles of the split steer-
hide. :

8. Cut patches of steerhide, latex sheet, sponge
and split steerhide. These patches should be large
enough to make a lap jolnt on each step of this repalr,
exeept in the case of the sponge patch where a butt
joint should be used instead of a lap joint. (See Flgure
774, Each lap is 1/2 lnch except the outer layer of
steerhide which should lap one inch. Use two coats of
Bostick M-40 cement on each surface. ¥

7. Fuel cells should be repaired as soon as
possible after they are damaged, because the ldtex gum
zwells at the rate of 2000%: in 48 hours when saturated
with 100 octane fuel, The area affected will spread
rapidly and unless the eell iz repaired immediately, the
tank may have to be scrapped.

8. Temporary repairs made by merely patehing
the inside of the inner lining have proved quite effective
wherethetear has been as long as four inches, provided
the aluminum container was hammered back into shape
to suppart the sel{-sealing element where it was damaged.

9. Leaking or damaged pipe [ittings may be eas-
ily repaired. Remowve the eell {rom its container and
remove the inspection hole eovers,  Loosen the defective
fitting by pouring Henzal or Toluol down the outside of
the pipe so that it seeps petween the flangs of the fithing

- 102 - NEITIICTEL
#

T. 0. Na. 01;25511_.2 -'

o a._ﬁd..ﬂ-.e'baliudn cloth in the cell;  The fitting when loos-
ened, may be pushed 1:11::: the eall and removed through '

the l.nﬂpectiun hl:rl e,

a. The mlntng gurface must be cleared of a

. Zine Chromate Slushing Compound before applying the -
‘Boatick M-40 cement. 4 balleon cloth patch should be -
cemented to the flange before the fitting i3 cemented

inzide the cell, Care should be exercised to work from
the center out when attaching the fittings or pafches 80
that no air will be trapped between the surfaces..

10. Bostick 31-40 cement should be used to re-
pair gelf-gealing fuel gella. This 15 a self-vulcanizing
cement and tends to vulcanize and deterlorate i stored
for long perioda. It is, therefore, advisable to order
supplies “im small guantlties 25t is necessary to mix
the cement with a curing fluid before use and once mixed,
starts to wuieanize rapidly, It is, therelore, important
that only sufflcient cement be mized to do the jobin
hand and that previously mixed M-40 cement naver ba

used, Benzol or Toluol may be used s3 a cement thin- |

ner,  DBoth these solvents have severe toxle effects;
Toluol, being less harmful than Benzol, 15 used in the
new M-40 Bostick cement.

IMPORTANT: Because of the severe
toxic effects of these soivents, if is extremely
important that sufficient ventilation is provided
so that the workmen suffer no serious effects
while making these repaira.

{2) Repair of Tank Shells: (a} Cleaning procedurs
Refer to T. O, No, 01-1E-286,

{bh Alr Carps repalr and manufacturing practices
for aluminum alloys are outlined in T. O. NWo, 23-16-1,

{c) Failures in fuel tank shells can usually be re-
paired by removing the fuel tank eells and welding the
cracks, The paint coatings should first be removed for
a distance of at least 3'' all around the crack. This can
be done by the application of paint remover which should
then be thoroughly washed off with hot water.

{d) Drill a smallkole (3/64" or 1/16" diameter), at
each end of the crack, to prevent progression of the crack
under the welding heat or after the tank is again in
gervige, The welding can then be accomplished using an
oxy-hydrogen flome. The flame should be adjusted to
a neutral condition with the hyvdrogen gage set about
5 P. 8. I above the oxygen gage. A filler rod of the
same material asthe tank can be used although 4% silicen
rod, if available, is generally easler to handle and gives
better results in complicated welds, United States Al-
uminum Company Flux  #22, or equivalent, should ba
used, Mix the Flux to a paste condition with water and
coat the part to be welded with the Flux and dip the rod
in the Flux also.  Enough heat should be applied to form
a bead on the inside of the joint being welded, but cdre
should  be exerelsed to prevent melting holes in-the
material. Asafe practice to follow 15 t6 wald from each
end of a crack toward the center to prevent the crack
from progressing ahead of the flame,

™,
%
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(e} Craeks in the sheil around rivets can be re-

pai'rel:l inthe manner deseribedinthe preceding paragraph

(di, however, it is more desirable ih this case tu uEE
hilf\'_‘ﬂ_n; rod |[ available. i

15. Engine and Aarunaﬁtical Inatrument. ___- [Driwlng R

E'T El 51}1}

a. G-eneral = (1) In,struman_t Panpel: The instrument
panel is mounted on two supports at the bottom. and
braced by two rods at the top which are attached to the
armor plate. The sepports and braces are mounted oo
bushings (of 150 P20 Monel) which are installed with
the load rated sidestoward each other. The upper mount-
ings are Installed with EX34115-56 washers., Heplace-
ment of these bushings and washers should be inaccord-
ance with the installation, Drawing 87-61-501-50,

(2] Lighting; (2} Instruments; The dial, Indica-
tors and controls are painted with [luorescent paint,
which become luminous under ultra violet light rays.

(b} Cockpit; The wing fuel tank gageson the eock- -

pit [loor are mdlﬂdmﬂy lighted.

(¢} Flugreseent Spol Liphts: The {!Uﬂkpit Iz illu-
minated by two self-contained Grimes fluorescent spot
lights, Type C-5. A special 4 watt, 24 volt, RP-12 bulb
is uszed, and either vizible or ultra violet light iz emitted
from the lamp by rotating the knurled cap which contalns
the lens, 90 degrees. By removing the aluminum lens
housing from the bakelite base, the bulb may be taken
out and replaced, The double contact bulb is designed
to fit into the zocket in only one position. Each light is
controlled bya separate switch, integral with a rheostat,
located on the main electrical control switch panel. To
start the light, turn the rheostat knob to the right to
YSTART", and hold in that pesition for a few seconds,
until the light illuminates; then turn the knob to the left
until the desired intensity of illumination is obtained.
A base for mounting the spotlight is provided on each
zide of the cockpit near Station #4,  An suxiliary base
iz provided on each aide of the windshield side panel
frame, When the fluorescent spot light is mounted in
the base, it may be readily aimed in any direction.

(d} Switches and Rheostats: The switches for the
instruments are on the eleetrical control panel. The
compass, gun sight lights and fluorescent aspot lights
are controlled by, rhepstats with integral switches,

{at Instruments: The following instruments are
mounted on the instrument panel:

{a) Rate of Climb Indicator, Type C-2, T, O. No.
05 =226,

(b Turn Indicator, Type A=5, T, 0. No. 05-20-4,
te) Flight Indleator, Type C-7,7T. O, No.05-20-3.

(dy Bank and Turn Indicator, 'Type A-8, T. O. Ko,
05-20-2.

1.0, Mo, 01-

9SCH-D

7,T. 0. No.

05-10-2. ST
Cay Cu-mpass T;-paa 15 T r:.- Rn 05-15-2"

(b) Suction Gage, T].rP-EF 3 'T. 0. No. 05-20-8. "

(i) cmck. T:.rpe A-11, T, 0. o, 056-1-9.

(i} Manifold Pressure Gage, Type D-10,T. 0. No.
05-40-2, :

{k} Tachometer, Type C-8, T. 0. No, 05-5C. "

{L) Thérmnmeter, Coolant, Type A-23, T O. No.
05-40-4,

(m)} Engine Gage Unit, Type B-T,T. 0. No. 05=T5=1.

{n} WingFlap and Landing Gear Wheel PositionIn-

dicator, electrically operated, (Selsyn, Type ED]-4PEAB

and K-4120934) - T. 0. No. 05-55A-2. In operation, the iy
motion of the main wheels, tail wheel and wing flaps is =

followed by the respective position indicating tabs and

pointer on the indicator dial. When the wheels and flaps -

are in the *UP" position indicating tabs and pointer
complete the luminous {mage representing the outline of
an airplane ina plan view on the dial. The tabs and pointer
disappear entirely from view, leaving a gap in the lumi-
nous outline, when the {gnition switch i3 in the "DFF"
position,

(o) Fuel Quantity Indicator: 1. The fuel guantity
Indicator for the fuselage fuel fank is of the magnetic
coupling type, G. E. 8DJ-11LAN {Dramng 87-45-508)
T, O, Ho, 05-03A-3,

2. The fuel guantity indicators for the front and
rear wing tanks are of the magnetic float type, manufactu -
red by the Boston Auto Gage Co. (Drawing SK-150-X-1)
and are located in the floor of the cockpit. These gages
have a luminous dial and pointerand are indirectly lighted
in accordance with Spec. #32120. See Drawing 87-44-536
for additional details.

(p) Ammeter - Spec, 94-32191, Type D-2.

(4) Vacuum System: (a) Vacuum Operated Flight
Instruments; The gyro instruments. are operated by
either a #194-D, Tvpe B-fi, or a #194-F, Type B-11
engine driven vacuum pump. The pump is driven by a
power take-off in front of the propeller reduction gear
housing on the engine,

(b) Relief Valves: There are two reliel valves in
the vacuum system, The Pesco #1080 relief valve, which
is incorporated in the line between the gyroinstruments
on the panel and’ the vacuum pump, is aftached to a
bracket on the engine mount on the right-hand side of
the enpine. The Parker #4561-2-1/8D relief valve is
installed in the vacuum line to the Turn and Bank In-
dicator, and it is located directly in back of the in-
Strument.  See Figure T8,
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i {g.j o1l Begarat:n;r.:' A Pesco #218R oil separator
is mounted on a bracket attached to the right side of

the propeller reduction gear housing. The1/2" 0.0, dis-.

charge line from the vacuum pump is connected to the
small end of the oil separator, The 1,/2" 0.D. separator
exhaust and draiw lines are conpected to the large end
of the oil geparator at the top and bottom, respectively,
The exhaust line runs to the drain collector which is at-’
tached to the leading edze of the wing) the drain line 13
connected to the crankease oil vent line near the Efectrm
starter motor, . 5

[3) Pitot Static Tube (Electrically Heated); An e-
lectrically heated airspeed head, Spec. 27876, Type D-1
{24 VoIt) is installed on the I=ft wing. For applicable
instructions, see T, O, No. 05-50-1. Airspeed lines are
of copper tubing with triple solderless fittings.

[6) Dratns: Draln plugs for the alespeed lines are
located in the bottem surface of the mng‘., inside the left-
hand landing gear h:rmg, ;

16, Surface CDHT.[‘GI& tDrang ET 341-41}1}

torque tube are supported as a umt by two bDearings
bolted to the wing match angle. Each aileron syastem
consists of an adjustable link conpected to an arm on
the control stick torque shaft, and extending down through
the wing 1io a belleraok: ecables run aft from the bell-
crank and then outboard to a drum which operates the
alleron through an eccentele arin.,

{1} Aileron Control: The ailerons are controlled
by lateral movement of the control stick; for full ailer-
on control, the control stick 1s operated to a position
20-1/2%, either side of the center line of the airplane.
The turnbuckles on the cables are accessible through
the inboard teailing edge of the wing when the flaps are
loweared,

fa) The adjusting nut on the links, connected to
the arm on the control stick torque shaft, is accessible
above the wing upper skin,

() All cables requiring specified tension are test-
ed for correct loading by a tensionpmeter, .

te} The following tenslons are spe_cliie-:t:

Elevator Cables . B AR AP S S 1004
Rudder Cables .. i ivaiviavaaassa LOHHE
Tail Wheel Cables [Retranted:l ......... .o Of
Tall Wheel Cables {One Load) ...,...... 40#
Tzil Wheel Cables [Extended)...........1106
Adleron Cables .. ovivieesivenrinnsnasenanse 0

(2) Elevatar Control: {al MNeutral position of the
control stick {5 1-1/2 degrees aft of a vertical line
through the line of thrust, Movement of the control
stick, forward and aft of neutral poistion, for full
elevator travel s 17-1/2 degrees forward (nose down}
and 26 degrees alt [nose up),

T, O, No, 01-220H-2

() The control stick is connected to the elevator: -
control by a push-pull tube to'a lever on a front jack-. .
shaft at Btation 5. Bellcranks on the jackshaft at Station -

b are connected by two pairs of cables to belleranks on®

a rear jackshaft at Station 16, from which a single short

push-puil link connects to the elevator horn. The cables: -

are crogsed between belleranks) The cables are ac-'_-',_ SRR

cessible through the rear fuselage inspection doors.
{¢) The stop for the elevator system is an ad-

justable cylinder and piston unit attached to the front of

the control stick and leading forward and down to attach -

tn:: the wing rn.aiu:h angle.

(d) The stnps for the aileron .slyste'm are bolts

through the arma on the aft end of the torque shaft,

(3) Rudder and Tail Wheel Controls; {(a) The rud-

der control system consists of 2 cable extending aft
from the rudder pedal assembly which passes around

a reduction pulley mounted on an arm at Station 8, Two .
- cables attached to the reduction pulley by turnbuckles,..'
-7 lead aft, one connecting to the ruddar jmrn a.nd thﬂ other "
tuthe ta.fl wheel hum. R Ay CE : B pt
'G:Euj.‘r!l L= - The control stinl-: and allerun cuntml" : ikt

Thesa f.urnbuc.kles are accesmble Iur a.d_]ustment
through the door In the left side of the fuselage. Turn-
buckles are alsa located at the rudder pedals and ad-
justments may be made {rom the cockpit. A runaround
cable extends fromone pedal forward around two pulleys
to the opposite pedal,

() Each econtrol cable to the tail wheel passes

. through a pair of guide pulleys at Station 13. Slack in

the cablets avolded by the use of coil type tension springs
attached to the 1ift tube at the center line of the fuselage
and tothe cable at: Station 12. The cable alsoincorporates
aspring toavoid transmitting taxiing shoek to the rudder
pedals,

(g} The rudder pedal stops are small castings
mounted on the fuselage-wing attachment angle, on both
sides of the eockpil near the floor. Rudder pedal travel
in the full forward position iz limited by the adjustable
stop serew head.

{4y Wing Flap Controls: The wing flap control
system consists of a hydraulic actuating cylinder mount -
ed on the airplane center line within the wing near the
trailing edge. The motion is transmitted through bell-
cranks to spanwise push-pull tubes in the wing. Turn-
uckles connect the flaps to the push-pull tubes, For

adjustment purposes, the link and turnbuckles may be -

reached through the trailing edge of the wing when the
flap is lowered, or through doors in the bottom of the

wing.

(5) Trim Tab Conirols: (a) The elevator and rud-
der trim tab controls are mounted on the left side of the
cockpit, Motion is transmitted by chain and sprocket

“drive to a gear box mounted just forward of the rear el-

evator jackshaft.  From this box three flexible shafts
{2 for the elevators and 1 for the rudder) transmit motion

< REETRICTED
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R T ]
T P

87-21-521
FRONT ARMOR PLATE CROSS TUBE
ASSEMBLY

B7-83-50I
RUDDER PEDALS

Fip. 79 - Rudder pedals and brake master cylinders.
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REF. DWG. 87-54-501
n L lp—leHOW@EHEF.LmELj
VERTICAL REF. LINE ' I
NEUTRAL POSITION
' —
NOSE-UP
CABLE ASSEMBLY
85731-59.875 -
]
: .
: NOSE-DOWHN ‘.
]
BLOCK _ BALL BEARING
75-64-045- ] _ ANZ0O-K5
]
' HORN '
76-614-0U '
PUSH-FULL ROD ASS'Y. BELL CRAMK
87-64-509 / L
6 k CABLE ASSEMBLY
: 82731-62.125 |
i
! / — 1
NOTE:
(EE) CONTROL STICK IS IN (:%:)
NEUTRAL POSITION

Fig. 80 - Jackshaft setting - flight controls.
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‘REF. DWG, 87-33-513
M

1 I .l
%x“ DISCHARGE TO CYLIMDERS
PRESSURE (:) TWO POINTS EACH SIDE (:)

IPLET o B"
T
Q)P
- ™
. _ RETURN /

L J'C\i
" i
C— I [C2 "2 ooy oot
CHECK VALVE Fen e R e A
ON_EACH SIDE v B § e T I s
I S S O O
e B ‘—-r - et I I {

it sl sy it el ooty S Ll 3
L.} Lo L 1.2
e | [
! )
e e e e e

MNOTE :
1. TEST AT 2500 #/IN® (SEE TEST NOTES BELOW)

2, MINTMUM VALVE TRAVEL 10 BE .040" .

3. ALL PASSAGES MUST BE GLEAN AND FREE FROM DUST, GRIT AND

FOREIGN MATTER.
TEST: :
BOOST WITH HAKRD PRESSUFE 3T Z2R00 #f[Hz AS FOLEOWS:

A. WITH VALVES [N NEUTRAL POSITION APPLY PRESSURE THRU EAﬁH oF
FOUR POINTS "A" SEPARATELY. THERE SHOULD BE NO LEAKAGE AT "B", "C", "D",
8. WITH YALVE |N NEUTRAL POSITION APPLY PRESSURE AT "B" & "C" SEPARATELY.

THERE SHOULD BE MO LEAKAGE AT ANY OF FOUR POINTS "A",

Fig. 83 - Hydraulie eontrol valve - pressure test data.
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REF. DWG. 87-33-520 L/R

87-33-519 ' C . 87-33-5214

L

i
B

TS
(i

A

ASSEMBLY MUST STAND 2500# PER S5Q. IN.
TEST PROCEDURE
#1 - PORT "BT
PLUG ALL OTHER PORTS: APPLY PRESSURE.
#2 - PORT""B" : '
PLUG PORTS "A"™ & "D",LEAYE PORT "C" OPEN. APPLY PRESS(RE.
PORT "C" SHOULD NOT LEAK MORE THAN 5 DROPS PER MIRUTE.
#3 - PORT "D7 .
FILL WITH HYDRAULIC FLUID AT PORT "B", THEN PLUG PORT "B".
APPLY PRESSURE TO PROVE OPERATION OF SHUTTLE AS FOLLOWS:
SHUTTLE SHOULD MOYE AGAIKST SPRIKG TO ALLOW WORMAL FLOW
OF FLUID OUT OF PORT "A". THERE WILL BE A SMALL CONTINUOUS
FLOW FROM PORT "C". ‘FREE AND UMRESTRICTED SLIDING FIT
MUST BE MAINTAINED BETWEEN 81-33-524 & 87-33-519
_ THROUGHOUT THE ENTIRE STROKE.
$4 - THIS TEST MUST BE RUN WITH ALL HYDRAULIC FITTIKGS INSTALLED

Fig. B85 - Hydraunlip system - shuttle valve < test procedure.
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to the tab control actuator unit, Short tie rods connect
these actustors to the individual tabs. Control chaln
tepsion 18 adjustable by turnbuckles accessible through
the baggage compartment door. To remove the trim
tabe, see Section [V, paragraph 3 of this Handbook.

{4} The rudder trim tab setting is made with the
rudder in neutral {light position. The rudder pedals
are maintained in the neutral position by clamping the
cwe pedals to a stralght metal bar.

In the assembly of the trim tab actuating arm
¥7-14.558), 7/8 of an inch with a tolerance of +0 and
-i/32 of an inch is allowed between the end of the ac-
riator serewjack, and the end of the tube, The lock nut
15 tightened against the actuator, and the actuator and
ube end are jointly drilted and eottered. The actuatar
5 extended to 3-378 + 1/52 inches (measured from the
center of the hinge pin holes to the end of the actuator
ccrewiack), to assure proper travel of the trim tab. The
:leviz end can be adjusted so'that the distance between
ne hinge pin center on the actuater and clevis end bolt
i2le center i2 approximately 23-25/32 inches.

The rudder tab abtuating arm fairing, located on
the right side of the rudder, is removed, and the actu-
ating arm assembly is installed, The rudder tab con-
rol, located at the left of the pilot’s seat, is set at 0
lzgrees, before the flexible shaft is attached tothe rud.
der tab actuator, ’

Final adjustment of the trim tab is attained by
surning the clevis end of the aetuating arm assembly as
reguired to align the trim tab center line with the rud-
ter center line. The lock nut is tightened against ‘the
slevis end, and the clevis end and tube end are jolntly
irilled and cottered.

i} The trim tab on the left aileron is controlled
iy means of an electric motor mounted in the a:l:-.n.
The momentary contact toggle switch for contro: g
“he trim tab moter 15 located on the main switch paiai,
‘o remove the trim tab from the aileron, see Seclion
W, paragraph 2 of this Handbaol,

b. To Bemove the Elevator Control Tackshafts:

{1} Remove the pilot’s seat, remove the covers
‘hich enclose the horns and remove the forward jack-
faft by disconnecting the push-pull tube from the arm
ad the four cables from the horns on each end of the
ackshait. Remove the eight bolts attaching the thres
2aring supports to the bulkheads and remove Lhe =haft
/ith the bearing supports. The bearing supports may
sen be removed if desired by removing the nuts af the
nid of the shaft,

(2} The rear jackshaft may be removed by discon-
seting the' cables and link and then removing the four
<lts which attach the bearings to the bearing supports,

e. ToRemovethe Wing Flap Control Mechanism: The

ing fiap actuating cylinder and psllcrank may be re-
wwed through doors in the botiom surface of the wing
sar the trailing edge, after the keel fairing has been

- - 114 -
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removed. To remove a push-pull tube it ls necessary
to remove the fuselage and separate the wing panels,
remove the bolts which attach the turnbuckle fittingsto
the tube and withdraw the tube inboard while sliding the
fittings off the tubae,

17, Hydraulies. {(Drawing 87-23-0201)
a. Oeneral.

The hydraulic system can be operated by either
the electrically driven hydraulic pump or by the out-
board manually operated hydraulic pump. The elac-
trically driven hydraulic pump is used for normal re-
traction and extension of the landing gear, operating
the wing flaps and charging the machine guns, The
outboard manuvally operated  “Auxiliary’ hydraulic
pump is used Iln event of failure of the electrically
driven hydraulic pump, The inboard “Emerzency” hy-
draulic pump is used for lowering the landlng gear
main wheels only in evant of failure to either of the two
afore mentioned pumpsa.

The electrically driven hpdraulic pump is con-
trolled by a toggle switch which is installed immediately
below the handgriponthe [light eontrol stick. Cne handle
is provided for the two masuvally operated hydraulic
pumps acd s equipped with a lateh {or interchangeabil-
ity with each pump.

The hydraulie selector control valve assembly is
located on the left side of the cockpit, The selector
control wvalve assembly is equipped with two handles;
ore for controlling the landing gear, and the ather for
controlling the position of the wing flaps.

The hydraulic system reserve fluid supply tank
Iz located within the fuselagze lmmedlateiy aft of the
fuselage acecess door. The emergency hydraulle system
reserve fluid supply tank is attached to the forward
side of the [lrewall,

The lines of the hydraulic systemare of “Everdur”’

or stainless steel tubing (Spec. 57-180-3} throughout,
except the vent and drain lines which are 35250 alumi-
num alloy tubing,
The lines of the hydraulic system which cornect
to the landing gear retracting cylinders and the lines
conpecting to the hydrauwlically operated pun charging
mechanism are accessible through the wheel wells in
the wing and through the gun bay in the wing. Remov-
able plates on the wing are provided to permit access
to the lines in regions within the wing structure,

{1} Eiectrically Driven Hvdraulic Pump: The
Eclipse Aviation hydraulic pump, Type B03, comprizes
the hydraulic pump and an electrie motor, The pump
is equipped with an integral relief valve which is ad
justed to by-pass the hydrausiic fluld at 1000 pounds
pressure Ler sguare inch. For data applicable to this
purng refer to T. G, Mo, 03-30C4-2,

(2) Manually Operated Hydrauwlic Pumps: Two
manually operated hydrawlic pumps are attached to the
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ripht side of the cockpit [loor, These pumps are of the - (b} A chec.h valva iz l::uartallad 1n the pruaaure
?_-:mﬂ'le cylinder, recliprocating, double actlon type.  Tha -
putbgard pump is the “Ausiliary' hydraulle pump and
iz uged to keap pressure in the malp hydraulic system
in event of fallare of the electrically driven hydraulic
pump.  The inboard pumip is conpected to a separale
hydraulic system which will extend the landing gear:
main wheels only. This pump is used unl‘_\r in ”Emer- £ . T i SR Y
geney’ o T

' 4 hydraulic hand pump and the twin relief valve for the
landing gear control are located in the lower left side
of the fuselage forward of the stowage compartment,
The twin rellef valvé for the flap control is located on

{3} Hydraulic Selector Cnntra]_j’_alve: The con-
trol valve assembly consists of a housing containing
eight, cam operated poppet walve assemblies which
control the direction of fluid flow. These poppet valves
are conirolled by two camshafts which are operated by
two levers, :

valyve. Bee parapgraph 2., v., column 39, in Section III
of this Handbook, for testing information.

Two shut-off valves are incorporated in the hy-
draulic system which are operated when the “Emer-
gency’’ hydraulic svstem is to be used. These valves
are located on the cockpit floor, one adjacent to the

“Emergency’’ hydraulie pump and the other on tha- J.Eft
slde of the l::m:kpit floar, : FU ! ;

{6) Shuttle Valve: A shuttle valve (87-33-520) is
installed between the landing gear retracting eylinder
and the main hydraulic system, This valve permits

inside of the wheel pocket, aft of the landing pear po-
gition transmitfer. See Figure 85 for testing information,

{7 Landing Gear Retracting Oylinder: (a)} The
retracting eylinders (Drawing 87-31-505) have a stroke
of 11-1/8 inches and are equipped with two sets of hy-
draulically operated locks, which are operated by the
over travel of an internal sliding actuator. The locks
conzists of two sets of radial segments retalnedin
square broached holesin the piston, which are positively
cammed into and out of the locked positlon.

(4] Rnstrlcl.ed F1ttm|:rs a.m;l Check Vahres {g}l : A.-
restricted fitting is installed in the boss where the re-
turn line {from the wing {lap actuating eylinder connects
to the selector control valve. When the flaps are being
raised, due to the air loads on the flaps in the *‘down'
position, they will go up automatieally as sopn as the
control valve is moved to the '‘wp'’ position, the 3/64
inch diameter orifice in the restrieted fitting controls
the flow of ofl during this operation thus regulating the
rate at which the flaps move upward.

REE. O¥G. R7-27-BOG LET. [ PART Wo. WAHE QUAY, |[LET. [ FaRT W0, HAME QUAN
A | B7-37-iz0 CTLINDER I K| Tb-37-leo WASHER, i
B | 7537032 CUP TACKINE I L[| 76-a7-CzH ACTUATOR I
c | Br-37-at@ FISTON 1 H - | 7o-a7-028 Lok . ]
0| Braar-ais GUIDE i H T6-ar-g20 | EUSH G |
E B1-A7-905-5 | BIWET i R 2 T 1 I

F__| 76:37-030 | CUF FACKING {2 | P [76-a7-0em | sHIN , z_]
G| dt-ar-07a | GPRING i Q| 16-51-028 | CUF_ PACKING |
W[ 75-37-080 FOLLOWER i R | 81-37-012 | Lud 1

1| 75-37-023 _ETUR v s | aNEu-en BoLY ]
4| 7e-37-0a0 | CUP PACKING 2ofl T 7] ameu-zs 8OLT i

: "3 2 .-.,.,._..,.f- 5/ o
ke = e T n.lwl \; ¢ b

=, 1.\"'\\“\ ““\

.uuu-.u ar g R T,
P B B B B

STRUT HUST BE FREEOQF .
S§TELT MUST WOT LEAK LES. /G0 IM. FRESSURE
UST OHLY LOCKAZED ¥ AFCRAULIC ﬂum S
LEMA_TEST WUST BE HADE WITH FISTON iR

RIP - ETRENE POSITICN,
Fig, 57 - Tail gear - retracting atrut.

- 1lh -

lina irum the electrically driven hydraulic pump in the n :
fuselage; this valve is located on the left side of the
airplane and may be reached through the fuselage ae-
- eess door. This valve prevents by-passing the hand .
pump pressure through the electrically drf?en hyd.raulin--_ el
pump whenﬂ:m han:lpump ls uparated. Ry e A T ST

{5} BHE‘I Eaitre : Thn single relln£ valve Iu;:'- Lhe ot

the lower left side below the hydrauli¢ control selector -

by-passing of the maln hydrawlic system when the .
emergency hand pump is operated. The valve is located -~ -0
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io) Figure &6 ghows a section through Lha'uf:pur

hzif of the retracting cylinder with the plston and pawl'j'_f" '

at th= feft or forward end {landing gear downY, and a

secrion through the lower half with the piston a.nd pawl : .

bo the rignt or rear (landing gear un);

(8 Tall Gear Retracting C‘-Fli!l]dﬂl‘:
The principle of operation of the tail wheel retracling

cylinder is the same as the landing gear retracting .

cylinder except that no provision is made for locking
the tail gear in the “"Up" position, However, a lock Is
provided fer the "Down’’ position. This lock is pot
connected to the landing gear warning system which
operaies the elecirical horn,

{B‘j Wing Flap .ﬂctuﬁting Cylinder; This cylinder
consists of a hydraulic cylinder and piston Iocated as
deacribed in this section, paragraph 16., a., {(4).

(10) Lineg: All hydraulle system tube  fittlngs
stamped 150 are heat 'treated, to 151},01}0 pounds per
square inch,  See nameplate In cockpit. All hydraulic -
lines are lidentified by a white and hlua band on Baﬂh
side of f.".rerjr connectlnn.__ oy : :

b. Filling and Bleedin_g Hydraulic System: Seepara-
graph 2., v., column 38, in Section II1.

{1} Drain the hydraulic system by opening the valve
on the left side of the cockpit floor and operate the aux-
iliary hydraulic hand pump. Flace a veasel bensath the
drain to collect the hydraulic fluid. )

{Figuire 3'?}" :

T. 0. No. 01-25CH-2

Egmmal and Digacgembly, - (1) To Remove the

ﬁ]ggriga.ug Driven Hydraulic Pump: The pump is ac-
cessible through the fuselage door, and may be removed

az a unit by disconnecting the hjr&raul"c lines and eleciric
conduit a.nd r&mn'rmg t.h.e mounting bolts.

{2! Tg Ra move ' The Mnnua.'ll:ir Crparatud H:.rdrautic :
Pumpsa:: The n:.a.nuaujr oparated hydrauiic pumps are:
removed from the floor of the cockpit by disconnecting
the hydraulic lines and remuving the eipght hold- dﬁwn
SECTEWS. . i

{3) To Re-mre the Hydraulic Selecior Valve Unjt:

{a} Disconnect the two hydraulic lines at the .
bottom of the unit and one additional line on the inboard
gide and three maore at the top.

{hl Remove the four bolts holding the selector
valve on to the mounting casting and remove the wvalve.

(4) To Disassemble the Hydraulle Sclector Valve;

To disassemble the wvalve proper: first, withdraw the

two through bolts which aet as shafts for the actuating .

cams, Next pull oput the cam followers by inzerting a
small hooked rod in the holes provided. Remove the snap
ringaon the bottom of each poppet valve and withdraw the
packing retainer, packing and spring, being eareful not
tomove the valve off its seat as the upper packings may
be damaged if this occura. Insert a screw driver in the
slot in the valve stem and hold the valve firmily apainst
the seat while removing the nut on the head of each
poppet valve, then withdraw the poppet valve,
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HOTE: Each poppet valve should be taped
to indicate its location in the valve body, as the
puppet valvcs are lappﬂd 1n+1:r thclr res_pacti?e
zeats, e

(5} To ﬁssemh]e the Hgdrauhc &g]gm‘.n: ";'alv

When agsembling the selector control vaive, care should
be taken to insert the poppet valves in the proper loga- |
tion, otherwise it will be necessary to lap eachvalve info - - -
the respective seat, When assembling the rubber pack--. ™
ings; care must be taken not todamage the featheredges -~

of the packings, as a small cot will cause leaks. DBest:

results for installing packings will be obtained by

thoroughly wetting the packings and mating parts with -

hydraulic fluid, MNote that all internal passages must
be free from grit, dirt, or other forelgn matter. With
cams in neutral and poppet valves closed, adjust
clearance beiween the cams and the cam followers to

005 and 015 inch. Cheek travel of each poppet valve,:

this should be a minimum of .040 inch, Clearance be-

tween cams and followers may be adjusted by means of

the brass laminated shims under the cam followers. Be-

fore installing the valve in the airplane, test In accord-_

ance with instructions glven in Flg‘ure 83

() To Disassemble and Ass Hssernblu the Landing

Gear Retracting Cylinder: [a) Tm_:hsaﬁsemble the land-
ing gear retracting cylinder, see Figure 86 remove the
piston end. Then remowe warning switch actuating
rocker “'F'' so that a bar may be inserted.in the slot to
unscrew the cylinder cap ''G"". Cylinder cap, piston and
all internal parts should thenbe removed together. Care
must be taken in pulling out shaft “H" {rom the inside of
piston so that the packings are not fouled in the sqoare
broached holes. .

(b)) At aszembly the retracting cylinder should
be adjusted for between .001 and 003 backlash at both
ends. Thiscan best be done by inserting a 48-36 thread-
ed rod in the 1/4’" hole in the eylinder cap ""G™ to ae-
tuate the pawl.

) A pressure test al 23004/ s5q.1n. must show no
aigns of leakage. Use hydraulic brake fluid #3, under
no condition should mineral oil be used.

ﬂ.etracting Cylinder: (a) To dlsassemble the l:'.}rlder,
see Figure b5 remove lug "R, Remove the two attach-
ing shear bolts connecting the lug to the piston asd un-
screw cylinder cap, Thus the piston and actuator will
e fres for removal,

{by Uponassembly of the cylinder, adjust the pis-
ton backlash [rom 001 tight to 003 loose,

{c]l A pressure teal al 2300#/zq.in, must shaw

no signs of leakage.

8} To Hemuv:—‘- the Wing Flap Actuating Cylinder:
See paragraph 17., €., jBuriace Conirals], thiz section.

T 0 He. 01,0508

e instrumants, running: lights; mﬁtrument and- cockpit
o lights;  gunnery equipment, landing gea.r, position and *.
" warning syzstems, and the electrically’ controlled pro=-: =
For data pertammg to the instrument pa.nel N

; _q Gen&ral - I‘he e]eutriua_l systam 15 aslngla wire
grounded negative installation including the wiring and
equipment for- (gnition;” generatdr), starter, electrical

peller:’ ;
lights, see paragraph 16., a., (2, of this section. ALl
glectrical cables are ::a.rrxed in rigid aluminum or
flexible conduits.” Junction boxes or disconnect plugs

" are provided at all points of juncture of the electrical
~ioowiring to facilltate mn.necuun and rnplucemem ocf t.he
_wirlng. i : i

7

{1‘} _g‘___ltinn S:[stem. The T].rpe A-8 ignition switch
iz mounted on the left side of the lnstroment panel.

{2) M: " Power is supplied Lo the
electrical system by a Type h-2, generator which is .
mounted on the leit side of the engine. The generator

voltage regulator 18 accessible through the i’uselage_";":.' i
“." access door. The generator circuit is controlled by as.
~switching relay and B-5A switch on the main switch i

panel.

(3) Eleetrically Driven Hydraulic Pump hiotor:
The electrically driven hydraulic pump is driven by an

Eclipse 24-volt motor. For additional data on this
maotor see paragraph 18., a., {1), of thia section,

(4) Switches and Rheostats: See Figure 88. For

' battery and generator switches see T, 0. No,01-23CH-1.

The propeller switch clreuit breaker {100802-1) and the
three way switeh (102911} are located on Lhe lower left
side of the main electrical control switch panel. The
gun switch Type B-5A is on the left side of the main
switch panel, and the gun trigger switch Type B-4 is
located in the handgrip of the control stick. The elec-
trically driven hydraulic pump switch Type B-6B ls
located beneath the handgrlp on the control stick. The
landing gear warning signal switch, Type AN3016 (B-6D)
is actuated by a lever attached to the throttle rod. The
following switehes, rheostats and instruments are in-
stalled on the main switch panel below the instrument
panel.

. {a) Bomb Safety Switch ANIOLE (B-54)
ib) Camera Switch AN3015 (B-54A)
(c} Ignition Switeh 32226 (A-9)
(d) L. H. Aileron Electric Trim Tab Contral

Switch ANAO19 (B-11)

{g) RunningandSignal Light Switch ANIGIT{B-TA)
{{} Fluorescent Spot Lights Rheostats

{g) Wing Fuel Gage Lights ANIGLT (B-T4)

{h] Landing Light Switch AN3013 {B-0A)

(i} ©il Dilution Switeh AN3016 (B-GB)

(i} Pitot Heater Switch AN3015 (B-5A)

(k) Coolant Temperature Warning Light and Fuel

. DEZTHICTED
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Pressure Warning Light Test Switch AN3019 (B- Il}
{1} Generator Line Switch AN3015 (B-5A)%

{rn} G{mSlf,rht Bheestat [T5-66-866- ‘!'a:l Epﬂl:-.

H4-3222900 0

i {pd Cumpass Lught Rheostat {Tﬁ BE- Eﬁﬂ- 25} ":

Spee, 32009 . - o

e {_ﬂ Ammeter Spec 32191

{5}1 Clrcu;t Bren.ke ra; .
1n::1udes seven cireuit hreﬂkers,prutecting the fnl]nwlng
cireuits: ;

Location :
{From Left S e
to Right) .- Cirnult Capaeity -
1 lnbcmn:l Gu.ns ; 30 amp, .
2 Qutboard Guns 35 amp, .
3 Bombsg 30 amp,
4 Gun sight : 15 amp,
5 . Landing Light L mit Switeh - 20 amp,
‘- Landing Gear ‘i':"arning Sig‘nﬂ.l el M -
CLUETT Cut-Off Switeh - ; ‘o0 20 amp,
B _Electric Fuel Boost Pump 20 amp,
0l Dilution S}rstem 20 amp; o
Starter Switch '~ 20 amp,
Pitot Tube Heater 20 amp.- .- -
B - Trim Tab Control (1. H, AJ.lernn i e
only) 13 El..m[:l
Running Lights 13 amp,
7 Coolant Temperatura Wa.rning
Light 2 amp,
. Fuel Pressure Warning Light Zamp. -
- Landing Gear Limit Switches 2 amp, .
Fuel Cuantity Gage Lights - 2 amp,
Landing Gear Position Trans-
mitter and Indicator - 2 amp.
Flap Position Transmitter
and Indicator- 2 amp.
Fluorescent Spot Lighta | 2 amp.

(6) Wirlng Diagram: (Drawing 87-66-005) The
electrical mring diagram is carried In the aircraft data
Case.

{7} Electrical Bonding: all parts are bonded ac-
cording to Air Corps Specification, and replagement
should be made with clamps, bolts, metal strips, pig
tails, ete,, similar to those provided in tha original in-
ata.il.latlun

»

(B) Batlery: P.T;.rpe G- lbatterjr, capacity 24 valt,
34 ampere hour, Spec. 32234, supplies the electru:al
power, The battery is accessible through the iuseiagﬂ
access door. (Refer to Drawlng B7- EE Elﬂl B

(9) Circults Passing Through the lgnition Switeh:
The ignition battery switch, which actuates the battery
solenoid, has to be closed befnrf.- power can flow through
any of the electrical cirouits,

uselape Equipment.

‘A, General, - (1) Safety Belts: A Type B-11 Pilot’s
adjustable safety bell (Dwg. 34G1646) is attached to the

T 0. No. 01-25CH-2"

i seal._...:._ gt ._

i ? .ment is located between Station #8,
The nirl:Uit hreakﬂr panel .
- this cumpartment i T

{2} Ejgﬂge Cumg ent,' The stuwage mmpart
and #10 and is ac-
cessible thru the fuselage access door. See paragraph ™
19, b., of this section for tools and equipment srlowed irl fe]

: t&} Windsh!eld The v.ri.ndshjald cautar aeuliun 13
comprised of two panes of laminated plate glass. The
front pane is three ply plate glass having a total thick-

" ness of 5/16 of an ineh., The rear pane is five ply plate

glass having a total thickness of 1-1/2 inches. A 5/32
Inch space is provided between the panes to permit the
circulation of warm alr from the duct afi of the coolant
radiator to defrost the windshield. The two side sec-
tions of the windshield are curved, non-shatterable,
three ply plate glass having a total thickness of 3/8 of

. aninch. A rear vision mirroris mounted on the forward
" top left ‘side of the windshield. The defroster air is cﬂn-.' b
trollable from the. cockpit. T he tube for the glycol spray..

ls mounted at the bottom of the windshield and the glr-
col .spray p-ump is ]uc.ated within the cuc}:ptt. s

' Th! windshield is ml:u.mted in an aluminum allﬂ}l'
frame and sealed with “Everseal” stripping., The frame
iz asgembled to the fuselage by flush head serews in
{ibre nuts and may be attached or removed as one unit.

{4) Cockpit Enclosure: (Drawlng 87-25-001) The
cockpit enclosure is made of eight pieces of “'Plexiglas""
supported in an aluminum alloy frame. The frame is
mounted on four ball bearing roller assemblies which
travel on tracks on each side of the fuselage. [t may be
moved to the desired fore and aft position by a hand-
crank logated on the forward right hand side of the cock-
pit {See Detail "'B",| Figure 83). This crank may be
disengaged, in case of an emergency, by pulling the lever
“G" to a horizontal position as shown in Detail B,
The canopy can then be moved forward or aft by hand.
The emergency canopy release ‘D' is located on the
forward part of the upper beam in the cancpy. The com-
plete canopy may be released from the roller assem-
blies in flight by pulling release tab “D"" with a force
of at least forty poundswhich actuates the canopy release
mechanism, breaking the lockwires as shown in Detall
“"A', It is imperative that these lockwires are installed
and the canopy release mechanism should be inspected
before each flight to Insure the safe operation of the
canopy, If the lockwires are not installed, the canopy
might be torn off by the slipstream causing serious
damage to the airplane. In the event of & turn-over on
the ground, pull the handle A’ (Detall ''C"") inward
and aft to allow the escape panel to swing open. This
emergency exit may also be opened from the outside by
means of 8 handle located on the lower left-hand en-
closure frame. {See Detail *'C'"). When the airplane
is perked, the cockpit enclosure may be locked by tip-
ping the lever in the lower, rear, left-hand corner of
the enclosure frame and inserting a padlock in the hole
provided.
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b. Miseeilaneous Eguirment. - (1) Alrcraft Data
aser A data case for carrying handbooks, drawings,
wi8, 15 located on the inboard side of the fuselape sccess
r.

o

i2) Maop Case: Amap case is instatled on the right
cide of the cockpit adiacent to the pilat's seat,

(3} First Aid Kit: The first ald kit [X42D7411) is
rttachzd to the map case.

3 loceted on the under surface of the pilot's seat.

(5} Headrest: The pliot's headrest is mounted an
e armor plate at Staclon 45,

G} Parking Harness: The parking  harness
GT-84-370) is stowed in the parking harness bag
57-88-323) located immediately below the pilot’s head-
Tzgk,

(T) Duffle Bag: The duffle bag (B7-88-358) is lo-
cated in the stowage compartment,

(8} Speeial Tools and Equipment: These are car-
“igd in a special tool pocket attached to the duffle bag.

9y Mooring Kit: The mooring kit 1s carried in
o speeial pockets attached to the duffle bag,

(10} Starter Crank and Crank Extension: The
siarter erank and the crank extension are loeated in
the stowage compartment on the right hand side of the
fuzelage above the duffle bag.

(11} Rear Vision Mirror: A rear vision mirror
(B7-BE-608) is mounted in an alumineem alloy fairing
aolted to the top of the windshield at the left of the cen-
tar line,

{12} Armeor Plate: The fuselage armor plate in-
stallation comprises o 3/8 Inch non-magnetic plate
mounted forward of the instrument panel at Station #3,
. 5/18 inch plate mounted lorward of, and completely
covering the bullthead at Station #5, and 3 5716 inch
Jlate having the same contour as, and attached to the
‘orward upper half of the main armor plate at Station
T .Jr

13) Statie Ground: (Drawing 87-38-046-10) A
statie ground assembly is fastened to che bottom of the
fuzelage, on the airplane’s ceater line, forward of the
il wheel door by two screws. The stalie ground as-
~embly 15 made up of a 100 steel wire and 13 inches of

131 closely wound steel spring. The spring is slipped
sver the wire for a distance of one ineh and is fastened
the wire witha salder joint. The static grovnd assem.-
Jv is set at a 60% + BY angle to the under surface of
e fuselage. (See Figure 3)

c. Hemovaland Disassembly of Windshield and Cock-
it Enciosure. - {1} Windshield Glass: The windshield

‘lasz may be tzken out by removing the logwer support

- 121 .

T, 0. No. 01-25CH.2

and top metal strip. The rest of the glass may be taken
cut by removing the sealing and support strips held to
the frame by flush head screws in fiber locks.

(2) Cockpit Enclosure: The cockpit enclosure may
be removed by pulling the emergency release and lift-
ing the ecanopy from the alrplane, leaving the roller as-
sembligs on the track.

(1) Rear Vision Window: The rear vision window
may be tzken out by removing the support straps and
metal retaining strip at the forwared edge of the frame.
Slide the Flexiglas shest forward and out of the frame.
Care must be taken in the removal of Plexiglas to pre-
venl marring its soft surface,

€. Assembly andlInstallation. - (1) Tolnstall the Wind-
shield glas=s, reverse the procedurs outlined above in
prezedieg paragraph 1%, e., (1), When the giass is re-
installed, seal the joints on assembly with & good grade
af automabile top sealer.

g Care of Transparent Shests. ({(See T. 0. No.
01-1-1 for Alr Corps cleaner and polisher). - (1} Slight
surfa¢e scratches are easily removed by rubbing the
transparent sheet by hand with a soft cioth moistened
with turpentine-chalk mixture.

{2) The surface may be ecleaned with varnoline
which in turn may be removed with warm water; then
wipe lightly with a soft, wet eloth. Grease and oil may
be removed with carbon tetrachloride, alcohols {simple
and polyhydric) or ethers., Note that transparent sheet
iz soluble in ketones, lower estera, aromatic hydro-
carbonz, phenols, arylhalides, aliphatic acids, chloro-
hydring, aeetals, chloroform, ethylene dichloride, pro-
pylene dichloride and tetrachloroethylene,

20. Heating and Ventilating System,

4. General. - (Drawing B7-81-901) The cockpit is
heated and ventilated by warm air whieh is eonveyed by
& duct from the coolant radiator exit duct, This duct is
joined by a duct which conveys coid alr from an opening
intke leading edge of the right wing panel near the fuse-
lage. A vane type valve at the junction of the warm and
cald intake ducts governs the mixture of hot and esld air
entering the cockpit, The valve is operated by a push-
pull contrel located in the cockpit. The heat and venti-
lating air enters the cockpit through the openings in the
firewall at the floor line,

L. Cockpit Heater. - The hot air for heating the cock-
pitis obtzined from the radiater and oil cooler air duct,

The cold zir for cooling the cockpit is obtained
through an opening in the leading edge of the right wing
panel,

The wventilator control, located below the instru-
ment panel adjacent to, and outboard of, the engine primer,
clozesthe cold air intake ducts when in the "'OUT" posi-
tion. Thecontrol maybe locked in any position by twist-
ing the handle clockwisze, thus, any desired mixture of
hot and cold air may be obtained,

REETRICTED
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Sea tE:e nageplates in the cm:kplt adjacent tu the
control., LR AL T Pl

- .
el

g. Wing Gun Hexter - The wing g‘uns are hsatad by-
inserted in tne radiator and oil cooler alr exit .
A flexible hose conveys the hot air tn Lha g'un %

ducks
ducts.
f.umpartmeni in each wm@; panal.
21, ngge-n Equipment, {E‘I B3.-502)

a. Gcnaraj - The nxygen installation is a lcrw pres-
sure systemoperatmg at approximately 350 Ibs. per sq.
inch, The installation consistz of a Type F-1 cylinder
(Spec. 40330), with a cross connection on its forward
end, an oxygen and filler Iine of 5/16 in. 0.D. copper tube
or 5250 1/2 hard, a Type A-% regulator (Spee. 40319),
a relief valve, and a cne-way filler valve,

(1) Omygen Cylinder: The oxvgen cylinder has a
capacityof 1,000 cu, inch and will withstand pressure of
approximately 750 Ibs, per sq. inch, The cylinder rests
on rubber padding in a eradle installatlon mounted on
the center linge of bulkheads eleven and twelve at the
boltom of the [uselage., A rubber lined strap, joined at
the top by a turnbuckle holds the cylinder securely in
the cradle, The cylinder may be removed thru the fuse-
lage aceess door by disconnecting the oxygen and filler
lines &t the cross forward of the tank and releasing
the retaining strap by means of the turnbuckle.

(2} Cross: The cross connection has a relief valve
which will open at a pressure of 450 to 500 lbs. per =q.
in. One line gooes to the oxygen regulator and the other
to the filler valve,

(3} Oxygen Repgulator: The oxygen regulator is lo-
cated near the [loor of the eockpit on the right side of
the airplane, near the pilot's seat,

b, Filling of Oxvpen Cylinder, - Attach the line from
the oxygen storage tank to the {iller line connection lo-
cated inside and to the lower right of the fuselage access
door, The filler line connection contalns, a one-way
valve which permits flow thru the filler Hne only in the
direction of the cylinder. Fill the oxygen eylinder to a
pressure not in excess of 450 1bs. per sq. inech.,

22, Communications Equipment.

a. General. - The two way radio communication
equipment “installed in these airplanes is the Type 3CH
274 -N command set and SCR 515-A set,

(1} SCR 274-N Command Set: (a) Transmitter
control, receiver conirol and receiver tuning control
are located on the right side of the cockplt between the
fuselage [rames 3 and 4.

(b} The receiver remote control unit is located
on the right side of the cockplt between fuselage frames
3 and 4.

{z} Thres receivers are mounted on a shelf above
the canter fine o to0 foeeisrs hatween fuseiage frames
g mnd B, with 1w Cmiounted above these,

(%)

T. 0. No, 01-25CH-2 " 7"

[

Fig. 94 - Radio installation

{2} SCR 515-A Set: {a)} The SCR 515-A setremote
control is mounted on the right side of the cockpit be-
tween f[uselage frames 2 and 3.

(b} The receiver and transmitter unit 1s mounted
on & shelf above the center line of the fusalagﬂ between
the fuselage frames 10 and 11,

(¢} The SCR 513-A dynamotor unit is instailed
below the fuselapge center line between fuselage {rames
8 and 9.

{3) SCR 522, TR 1143 and R 3003 Sets: Provision
is made for the installation of alternate radio equip-
ment types SCR 522, TR1143 and R 3003,

23. Gun Camera. (Drawing B7-68-590-2)

a. General. - A povernment furnished G.5.A.P. Type
N-2 guncamera maybe mounted on the rearof the N-3A
pun sight.  Detail instructions concerning the mainte-
nance and operation of the camera maybe found in T. O.
Ho. 10-10-7.

FProvision is made for mounting a British type gun
camera immediately outboard of the landing gear on the
bottom surface of the right wing panel.

(1) Gun Camera Removal: Totakeout gun camera,
remove two bolts attaching it to the gun sight.

(2) Gun Camera In-ﬂ.ﬂhtmn Rewverse the above
Process,

REETRICTED




O ———d U LN AL T

(3] Adiustment:

on the adnptﬁr ball,

#4. :

24, Gunnery Fqu ment. {See T D Nn:r, 11 1 6 ami
T. Q. Ho, 11-35- : : :

& General. - (1) The gunnery equipment consists
of & modified N-3A gun sight and three .50 caliber
Browning machine guns mounted within each wing panel.

) (2) The normal ammunition load for the wing guns
is 1410 rounds {235 rounds per pun) with provision for
additional rounds as a,ltf-rnate load giving a total of 1686
rounds,

b. Gun Sight. - {Draﬁring &7-69-590-1} The gun sight,
a modified Type N-3A (Drawing 87-66-588), is supported
by a casting mounted on the forward armor plate. The

sight iz above the instrument panel on the center line of -

the airplane. It may be removed without disturbing the
setting by removing the nut from the bolt attaching the
yoke assembly to the base assembly.

{1} Sight Adjustment: The gun =ight assembly may
be adjusted in a rotational, horizoatal or vertical direc-
tion. Hotational adjustment may be accomplished by
means of two adjustment bolts on the top side of the
connection between the yoke assembly and the base as-
sembly, forward of the instrument panel, Four screws,
907 apart beneath the sight assembly, rezulate the hori-
zontal and wvertical adjustment. The top and bottom
serews control the vertical adjustment and the right
and left, the horizontal adjustment,

{2) Lens Adjustment: The lens adjustment is set
by the manulacturer and further adjusiment should not
be necessary unless the set screw in the adjustment
knob has  become loose, thereby allowing the knob to
turn, The iens may be adjusted by turning the adjust-
ment knob to the left side of the sight assembly. The
sight should be so adjusted that the reticle image, when
viewed as reflected on the mirror and superimposed on
a target approximately 500 vards distance,. does not
change in. relation to the target as the head is moved
aver the field of wnaion,

€. Wing Guns, - The Gun installation {Drawing 87-69-
101} consists of three .50 caliber Model M «2 machine guns
maounted withineach panel. Theunsynchronized puns fire
outside of the plane of propeller rotation at the full auio-
matic rate of the weapon.

d, Ammunition Boxes. - See Figure 97, 048, 99, and
100, Thare are two Single and two double stainless steel
ammunition boxes located ontboard of the pun compart-

mant an eack wing panel, Each of the double boxes is

civided lenpthwise, into two egual compartments. Each
COmpartment 1o tl-e doubie boxes i= partitioned in the
muddla; thess oartitions Serve to ounimize the force
required tnopull the ammunition beles from the boxes to
Lhaduns, TR0 wWoLingie ammunition baxes are similarly
crnAtronted o or erely have dustoone compariment; the

#2128 =

J."f[ side of the u:uch;t bgetu_.rw_n fuselage Irs_mas #3_ a.nd :

X

The camerd may be adjusted by
logsaning two bolts which tlghtened the cuIis,r asaembly"

T, O, No, 01-25CH-2-

‘inboard box #1 is not partitioned, &1l the bhoxes contaln

roller assemblies over which the ammunition belis are
passed from one compartment into ancther, and into
the feed chutes. The ammunilion boxes are accessible
through doors in the top surface of the wing, Directions
for loading the boxes are given on an instruction plate
mounted on top of each bax, The eartridge belts must
be joined together between the two boxes which aerve
a gun. Be certaln that the first cartridge and link are
properly engaged by the belt holding pawl of the gun,

. Chutes. - See Figures 57, 58, and 101, The am-
munition is guided thru feed chotes {rom the ammunition
boxes to the belt holding pawl of the guns. There are
two long removable feed chutes located 1n the ammunition
box compartment of the wing which gulde the ammunition
from the front and rear compartments of boxes #3 and
#4, to the feed chules within the gun compartment. The
two removablechutes are pinned to box #3, after the am-

" munition iz started in the chutes. There are four feed

chutes (the feed way to the inboard gun is comprised of

" two separate chutes pinned together by a pin lock hinge)

inthe pun compartment which gulde the ammunition baits
to the pawl of the guns, As the ammunition is fired, the
empty cases are ejected from the hottom of the pun and
are guided thru the lower surface of the wing by case
chutea. The links are ejected {rom the side of the gun
and are puided thru the bottom of the wing by link chutes.
One case chute and one link chute is provided lor each
gun. All feed chutes and link and ease ejection chutas
are made of stainless stesl.

f. Gun Mount, - The puns are mounted in the wing by
front and rear mount adapters. The froat adapter is hung
inayoke assemhbly which iz attached to a support on weh
#3. Onefront mountbolt is used to seeure the adapter in
the yoke assembly. Therear adapter isheld between two
sets of serrated plates which are attached to a fitting on
weh #3, A special flat-sided bolt, which is hinged in the
middle to facilitate installation in a restricted space, is
used to fixthe rear adapter between the serrated plates,

g Gun Adjustment. - Horizontal and vertical gun ad-
justments are made af the rear gun mount., Vertical ad-
justments are made by loosening the two locking bolis
which clampthe serrated iocking plates 1 position. Mowve
the punupor down to desired setting and tighten bolts to
clamp serrated plates in position. Horizontal adjustments
are made by Inosening the two set serews holding the rear
gun mount adapter in place on the lateral adjusting sleeve
and by turning the rear mount bolt until the required set-
ting is obtained. Hold in position by tightening the set
serews. The guns may be adjusted vertically from par-
allel to the line of flight of the airplane at high speed at
bestperforming altitude withfull load less 1/2 of the fuel
load to parallel to the line of flight at 11.5% belowthe
high speed under the same conditions, all settings being
corrected in Accordance with' H3BG3839, The wvertical
gun settings, anglas with respect to the gun ]E'.elmg fugs
are 100% hizh speed muzzle down 095" and 88.5% high
speed muzzledown 1914°, The guns may be .xd]uated lat-
erally from parallel tocenter line of fuseiage to the con-
vergence of fire at 200 vards (equals 037 inboard to a
ling parallel to the center ling of the airplanzl. The ad-
justments: for varlous [Iving conditions are given onotoe
gun sighting chart, Fizurs 102,




SR

B | RESTRICTED . T.0 No. 01-551::52

_ . JYPE Gm4A———— | B7-69-917 L—— , HT-69-038 - -~.--

E - “SOLENGID EE4 VGLT] HEHR ﬂiDﬂF‘TEH ‘ - - 2 ,LGC-KPIN ﬂEEENQL’f :

.El i P E?"'EQ a7 L g E?_,.E,,.E.:_._._.Q'EL" - . .. I_m

- " _REAR ADAPTER ' REAR ADAPTER . _ADJUSTING SLEEVE

gt -QUTBOARD GUN ®3 \TGENTEH GUH #p” INBOARD GUN o
5\2 . __) & H‘:. 3 oty ; I
i,

ij 3 T

87-69—7I0 L &
FEED CHUTE

b
5

3

833

g}

R7-69-929 L _TYPE M-2-
LLGGK ASSEMBLY GUN AccEss DOOR ﬁﬁﬁc EELSSQGEi%imE i
BT-69-711 L _ B7=69=TFC09 L : =
FEED CHUTE - FEED GHUTE ;ﬁi%%’;ﬁgmgfmuaﬁs
B7-69-930 L- B7-69-737-
LOCK ASSEMBLY "GUN_MOUNTING WRENCH 87=8I=-5|5=]L
WEB "3 _{STOWED) GUN HEATER INSTALLATION

Fig. 95 - Wing guns - boltom view - gun access door open.

]

- RESTRICTED




el o

k4
H]

REFIRICTED

87-03-833-L

< v

T.C. No, 01-25CH.2

Ao 1

87-08-501

GUN ACGESS.DOOR.

AT

© il 1syne U
LA ANARITY LY
¥4 SNZU B

PO

1o
RERE
Sty

. 87-69-566

oase owute / fgr]

87-69-554-2L
LINK EJEGTION -
SLEEVE -

{(INBOARD GUN *i)

el o o B et |

87-69~707~ L — L—g7-89-554~IL
LINK EJEGTION SLEEVE LINK EJEGTION GHUTE
(OUTBOARD GUN_#3) (CENTER GUN *2}

Fig, 86 - Wing guns - hottom view - gun access door closed.

i o

CWING FLAP

SR TRR




T. 0, No. 01.25C0H-1

2 BLX0

. H

~'B3[YD puE saxoq UOTUNTMY - Lg Hrg

S31NHO 0334

—2il-69-18

STE e i)
e DT L

AT e SR

RESTRICTED

B NOILINAWNY

=L

3

L 3

. X058 NOLLINNWWY

%08 NOILINNWNY
~TEI5-E9-15

e Eavie-i- pys-m

.X08 MNOILINNWWY

TEll-69-.8

ETRICTED

E

il



T. 0, Ko, 01-25CH.2

(]

=

RESTHECT

N TR

s i e L e

3

<

&
¥
T
-+

LETH



 T.0.No, 01-25CH-2

ESTRICTED

o
-

B ey e 5 ik e~ R SRR T 1 e

“pRAOTISI S2INYD Pas) = PRTRISUY S3Y0q UOHIMWWY = g5 2

o T XOB-

OTNWNY 2, Nb SN0 HOT | ENTO UHVOBIND BOS.

I YBS-69-18.

a4 G£6 ALIOVAVO TWWHON SOHGES ALIOVdYD TYWHO

F

- m
. L
: . -
- RN :

a—

CTED

RESTRI




\\\.)4/._ ' . )

_ TpRATIEal S3H0N PIECGING PUR 230D - pA[IEISU] S3¥0q UCTHUNUILTE PIROGUT 08 -00T S1d - _.u_

. i ...,.... . . -z . . ﬂ

&

F=

=]

[}

=

1£1L-69-48

N
.-
R

r _

g o

o T_m :

. lm.“ L
]
-

D

=
B

B
(]
= .
B
<]
[+




A L S AR T e e e
Rk g : S fnre ey

whey Do el b e 2 rof e R . —_—ia s i e i = W SRR A ,

TED

~—
L

i =
: &
z

Nuwun_u_m NOILLINONNY j _tKDm.ZO_tZ:EEq

CANIWIHTNO D LNIWLHYINOD

H.2

. e, 01-25C

T, O

RESTRICTED




.
5 RS e A R T e

T R R

h. Gun g,:nntr:-:uls.. ={1) The guns are hyd:a.ﬁl:da‘-_i}'
charged by gun-charging cylinders, Bendix T6862, which
are controlled by gun-charging valves Bendix 76861, The

. gun-charging handles are located below the Instrument
panel at the center of the cockpit adjacent to the engine

primer. The gun-charging valve knob on the left side of
the panel controls the charged and safety condition of
tha two inboard puns in the wing panel. The valve knob

on the right, controls the charged and safety condition’

of the twoe inboard guns in the right wing panel and the
lower valve k.unl: cnntruls the outboard gun ln ea:r:h wWing
panel. ,

{2) The pguns are electrically fired by a B-4 trig-

ger switch located in the handgrip on the control stick
which actuateg a G-4A solencid attached to the inbodrd
side of the gun and controlled through the safety switch
mounted on the left side of the main switch panel. The
safety switch has twopositions, either “‘ON’" or “OFF”,
which controls the condition of all guns,

(3} Toflrethe guns, chargethe guns with the charg-
er valves as follows: Turn the valve handles clockwise
140% away from the red markers on the panel. Actuate

one charger valve at 3 time, Push the charger walve .. . ..

handle all the way in and actuste the hydraulic motor
switch on the control stick until the handle pops out.
Repeat this procedure for the remaining valves and the

guns are charged. Trip the gun circuit breakers and.

the gun switch to the "'ON'’ position ‘and depress the
trigger switch on the control stick hand grip for the de-
sired burst of gun fire,

(4) To lock all guns, mateh the red point on the
charger valve handle with the red marker on the panel
and push handle all the way in, Actuate the hpdraulie
electric motor switch until the handle pops out. The
gun is now locked rearward. To lock guns actuale one
charger wvalve at a time. To charge guns again afier
they are locked, turn the charger handle 1409 clockwise
from the red marker and the guns are charged,

i. Doors and Covers. - The long, hinged double door
aft of web #3 in the top surface of the wing panel is pro-
vided for aecess tothe ammunition boxes. The door in
the lower surface of the wing aft of web #3 provides ac-
cesg to the gun instailation and is installed with a hinge
on the leading edge and Dzus fasteners around the re-
maining edges, The door may be removed from the wing
panel for extensive gun adjustments by removing the
hingepins.

i. Wing Gun_Installation, - (3ee Curtiss Armament
Handbock) Install the rear adapters and the blast tube
adapters on the guns, Slide the blast tube adapter over
the muzele of the gun to s proper location on the gun
barrel. The proper location of each adapter is as fol-
lows; (Measure from the muzzle to the aft end of the
adapter).

Inboard puns - 10-3/16 inches
Center guns - 15-1/2 inches
Outboard purs - 15-9/16 inches

S 184 -

Thege measurements are approximats,  as the round
Louvers, which will definitely detarmine the tocatlon of
the adapters may alter the measurements to & plus or
minus, i the gun barrel has the loag louvers, the adapt-
er will be secured with 3 studs. If the pun barrel has

the round louvers, the adapter will be secured with 2

studs, Whenthe adapters are installed, the studs should
be lockwired in position,. Remove the solenoids and the
hydrailic gun chargers from the gun compartment, and
let hang below the wing, Install the yoke with the front
adapter attached to the yoke mount in the forward end of
the gun compartment., Turn up the yoke nut bolt so that .
tha adapter can be properly aligmed with the gun, This
operation will only be necessary on the initial installation,
or on service instailations when it has been necessary
fo remove the yoke from its mounting, The gun charger
cylinders must be set in the proper rotational position
so that when the cylinders are installed they will line up
withtheir respective brackets on the guns, If an adjust-
ment 12 necessary, loosen the hose fliiing aft of the wing
web and rotate the charger eylinder to its proper posi-
tion, Tighten all hose fittings afler the adjustment is

........ B e

maﬂn a.ﬂer the puns are 1nﬂtailed in the wing.

?.et the rear serrated plates apprnximately 1/2
ineh from thelr lowest position and tighten locking Holts
g0 that the serrated plates are positively engaged, but
not so tight that fore and aft movement of the plates is
stopped. Insert the locking pin assemblies in the front
adapters in readiness for the Installation of the gun. Be
sure all the toggleg are installed on the inboard side of
the adapters. Place the gun charger hose over the
front adapters so it will not be pinched between the puns
and the wing bulkheads, The guns may be lnstalled by
puiding the muzzles through the round cutouts in webs
#3, #2, and #1. Engage the front adapter and tempor-
arily support the rear of the gun by inserting the drift
pin (87-88-T38) through the rear mount adapter. Now
raise the forward end of the gun until the holes allgn
with the pins of the locking pin assemblies, Push the
locking pins into the mount holes in the gun, swing the
eye bolt up to engage the outboard locking pin assembly
and throw the toggle up to lock the gun in the adapter.
Remove the drift pin and allow the rear of the gun to
hang free, Install the solenold and the gun charging cyl-
inder on the gun. Swing the rear mount adapter uwpward
and engage the saddle tie rod and tighten the saddle by
locking the Loggle on the underside of the adapter, Raise
the aft end of the pun and install the rear mounting bolt
and locking pin, Secure the feed chutes to the inboard
and center guns. The feed chutes on the outboard guns
are not attached until the puns are boresighted. "Next,
install the blast tubes over the muzzle of the gun and
screw onto the adapter on the barrel as far as it will
go. Then back off the blast tube until the two lugs on
the front of the tube are in a wertical poaition. Slip the
leading eodge cover plates pver the blast tubes and but-
tan them to the leading edge of the wing.

mg ;|.n5tructmns in para.g'raph ]_ I:I' care is talien, the
guns can be removed without disturbing the adjustments.
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L Bemeval of Gun .Pu.tmn from the Ins.,a.lled Gun. o

{1} Remove Lhe .s-ariir-g edg-e cover pIate a.nd un-
screw the blast tube from the adapter on the muzzle of

the gun. Remove the hlast tulre
{2} Unfasten the gun access door.

: {31 Detach the feed chutes from #1 and #2 glms a.ud
“the link chite from #3 gun, i

{4) Unscrew the yoke nut, which is a-:::essible
through the nut port in the top of the wing, to lower the
fmnt of the gun a3 much as possible,

(5) Loosen the [ront mounting bolt au.ffi::lently, to
allow the front adapter to pivot on the yoke,

{8) Remowvethe rear mounting bolt without disturb-
ing the adjust ment,

{7) Releasethetoggleonthe rear mount adapter and
free the saddle over the gun. 3wing the :uiapter down-
ward

{BJ Remnve the chnrger -:jrlj.uder from Lha gun and
remove the special eharger cylinder bolt studs,

(8) Pull out the safety cateh on the back plate, push
up on the lateh and slide the back plate up until it is free
of the gun,

{10} Remove the bolt and driving pin through the
back plate opening,

(11} Release the gun barrel lock spring with the
flat end of the drift pin to depress the spring,

12) Remove the gun barrel with the barrel exten-
zion and lock frame,

25, Wing Bomb Installation, (Drawing 87-70-500)

a. General. -~ The wing bomb installation consists of

a Type L-Z1A manually operated bomb eontrol assembly

T, 0. No. 01-25CH-2 -

" mounted on the cockpit floor at the left of the pilot's

seat, and a Type Q-2 bomb rack installed aft of web #2

‘" and between stations #100 and #122, in each wing panel.

The bomb rack will carry three 20 pound, Type M42, or
three 30 pound Type MS fragmentation bombs, or three
20 pound Type M45 practice bombs, When the bomb

switch on the left hand side of the switch panel 15 in the
“'ON’" position,’ two bombs at a time (one bomb Irom
each rack) will be released, by depressing the bomb
switch on top of the handgrip of the control stick. The
bombs are successively; released, beginning with the
outhoard bomb on the rack. The wing bomb load may
be released in salvo, without depressing the bomb switch,
by moving the selector handle of the control guadrant,
to the ‘'SALVO" position. The bombs may be released
in the armed or wnarmed condition by moving the bomb
arming handle of the control in the “ARM’' or “'SAFE"
position, respectively.

Complete  instruoctions for the installation and

" gontrol s in the “‘SELECTIVE' position, and the bomb

v

operation of the wing bomba are i}.‘i?En l.n thf: Cu.rtiss.'

Arm_mmgg]; o

":aa Belly Bomb Installation. [Dra.wing' 87.45. 5na}|

a, General, - Tha belI].r l:rnmb !.s ca.rried on a Type
BT bomb shackle mounted glong the centerline of the
airplane, below the keel fairing, The Type A-3 release
control handle 1z mounted on the aft side of Station #3
bullchead at the left side of the cockplt, The arming con-
trol handle 13 mounted on a triped located at the left of
the pilot’s seat. Four sway braces with adjustable turn-
buckles hold the bomb in a rigid attitude while in flight.
The sway braces can be adjusted to accommodate any one
of twelve different types of bombs ranging in =lze from
100 pounds to 600 pounds.

Complete instructions for the servicing and [oad-
mgui the belly homb are given in the Curtiss Armament

Handboaolk,
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