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This Handbook covers all maintenance instructions
from minor adjustments, test and inspections to major
disassembly and repair (except structural repair) for
all P-40N series airplanes in the following blocks:

P-40N-1-CU  AF42-104429 through AF42-104528
P-40N-5-CU AF42-104829 through AF42-105928
P-40MN-10-CU  AF42-105929 through AF42-106028
P-40MN-15-CU  AF42-106029 through AF42-106405
P-40MN-20-CU  AF42-106406 through AF42-106428
and AF43.22752 through AF43-24251

The following technical orders form a part of the
complete instructions for operation, maintenance, and
repair of the P-40M series airplanes:

01-25C-3 Structural Repair Instructions—
P-40 Series

01-25C-4 Airplane Parts Catalog—
P-40M and P-40N

01-25CN-1  Pilot's Flight Operating Instructions—
P-40 _

01-25CN-30 Cold Weather Operation and Mainte-
nance Instructions—P-40N Series
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Figure 2—One-Quarter Right Front View of P-40N Airplane
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Figure d4—Rear View of P-40N Airplane
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Figure é—One-Quarter Left Front View of P-40N Airplane
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SECTION |

DESCRIPTION, DIMENSIONS
AND LEADING PARTICULARS

1. DESCRIFTION

The P-40N airplane is a single seat, low wing mono-
plane, designed for medium altitude pursuit and inter-
cepuion of hostile aircraft. It is powered with ope 12.
cylinder W.1710-81 (F-20R) Allison engine for air-
planes AF42-104429 through AF42-106405, and one 12-
eylinder V-1710-99 (F-26R) Allison engine for air-
planes AF42.106406 and subsequent, [ts armament con-
sists of six .30 caliber machine guns. All guns fire out-
side the propeller disc.

2, DIMENSIOMNS.
Figure 7 gives the principal overall dimensions with
the airplane in normal position at rest,

3. LEADING PARTICULARS.

The principal dimensions and data pertaining to the
airplane are given in the following table:

PRINCIPAL DIMENSIONS

{(Aircraft in level flight position unless otherwise
scared. )

GENERAL
Span ... .. 37 ft 35 in,
Length I,’::lverall} 33 fr 37 in.
Heighe ... 12 f+ 7 in

Height (tail wheel on ground, pro-
peller blade vertical av wop) ..

WINGS
Adrfoil Section (curve identification)
MNACA, 2215 at root
N.ACAL 2209 ac 197 in. from fuselage

center line

13 fr 3.5 in.

Chord ar root B VI 3

Chord at wing tip e, 400G 10

Incidence .. . R S

Dihedral {measu.red at ieadmg Edge

of wing) . . . R ¢

Sweeephack e LT
STABILIZER

Span ... v 12 fr 962 in,

Maximum Ll‘mn:[ e 42,75 in.

Incidence ... +2°
FUSELAGE

Width (maximum) .. 38.32 in.

Height (maximum) .. 57.81 in.

21 fr 0.5 in.
.27 fr 115 i

Length {withour engine mount) ..
Length (with engine mount) . .

AREAS

WINGS (less atleronsy .

WINGS (total)

AILERONS (toral) . .

FLAPS (toral)
STABILIZERS {mcludmg ele-nrnmrsll
ELEVATORS (two) (including rabs)

ELEVATOR TRIM TABS (cowl) .

FIMN

RUDDER (including taby

REUDDER TRIM TAB ...

Section [

Paragraph 1-3

217.70 sq ft
L2360 sq fr
183 sq fr
34.8 sq It

..... 3080 sg fr

17.44 sq fr
168 sq ft
70 sq fr

13.74 sq ft

33 sq Mt

SETTINGS AND RANGES OF MOVEMENT
OF CONTROL SURFACES

STABILIZER | :
FIN, OFFSET {measured f:um

27 up from thrust line

Iusr,l::ge center line) . 0°
AILEROMNE
Up {from neucral) 183740
Down (from newceal) . 10-1/2°
FLAPS
Up o 0"
Dowt o, 43"
ELEVATORS
Up (from streamline with
stabilizer) i
Down {from Stn.amlme Witl‘l
stabilizery ... .20°
RUDDER
Right (from streamline with
find .. LA
Left (froum srreamhn-. w:th
fiO) AT
TRIM TABS

Elevators—Up (from elevator
trailing edge) ... 37
Down {(from elevator

trailing edge) . 26" + 1
Rudder—Right ifrom rudder
trailing edge) . 157 + 57
—_ 2"'
Lefe {(from rudder
trailing edge) 157 + 5°
— 2"

Aileron (AF42-104429 through
AF43-24251)
Left (hxed type) .
Right (fixed typey .. ..

RESTRICTED
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Aileron (AF{3-24252 and
subsequent)
Left (one fixed and one elec-
tric type) . . Fixed type, bent 1o
suir on ground; elec-
tric type, adjusted
electrically from
cockpit.
Bent to suiton ground

Righet (fixed ryvpel .. :
TOLERANCE ON CON TROL
SURFACE MOVEMENTSE,
DNLESS OTHERWISE
SPECIFIED. . e E2T
z"nL]GHTI NG GEAR
WHEEL TYPE ALIGHTING

GEAR
L O Hydraulically
rerractable
Tread (widch from center of
rire to center of tire) £ fr 2.5 in.
Shock Struts (main)
Type o S Single strut, pneuma-
tic oleo
Part Mo, L 87-311.1000 (for 27-

inch wheels)
§7-31-910-10 (for 30-

Fluid Required inch wheels)

Trade name identification
feommercial) Lockheed Mo, 5
AAF Specification . 3586
WHEELS {main}
{For airplanes AF42- 104420
through AF42-104828) . Hayes

Type _Hayes, 30 inch smooth
contour drofr cener
rim type, part No.
H-3-159A

Tive T 30 inch, 8-ply Nylon

casing, smooth con-
tour, drop center
type.

...... Inflace to inflation
mark

Tire Pressure

WHEELS {main}
{For airplanes AF42-104829
and subsequent)

TYPE o . Hayes, 27 inch smooth
contour, drop Cen-
ter rim iype, part
No. G-3-297TM

TR e e e .27 inch, &-ply Nyloa

casing, smooth con-
tour, drop center

Ly pe
Tire Pressure oo Inflare to inflation
mark
BEAKES
Type R Hayes reversible, hy-

draulically operated,
single shoe
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TAIL WHEEL

TYDPE o oot i

Shock Srrut

Type i e

Part Moo o
Floid Reguired

Trade name, identification

(commercial)

AATF Specification ...

WHEEL
Type .o Y

Tire Pressure

ENGINE
AAT Designation ...

Hydraulically
retractable

Single strut poenma-
tic oleo

87-37-510

Lockheed No. 5
3380

Firestone 12,5 in. di-

ameter, smooth con-
tour, part No. CO
220-M

12,5 in. diameter, G-
ply rayon smaooth
contour static Cof-
ductor

Inflace o inflation

mark

V.1710-81 {airplanes
AF42-104429 chru
AF42-1064006)

Vo1710-99 (airplanes
AF42.106407 and
subsequent}

Giear Rato {engine 1o pmpellcr,‘l Tl

Fuel o Specification AN-F-28
Amendment No, 1
L0 octane
0il Specification AN-VV-
(-4 66
Summer grade ..o L1120
Wincer grade .o 1100
-— PROPELLER

Manufacturer ..o

Type {three blades) ...

Model Mo, o e

Huh ﬁ:.seunbl}r Nn R
Blade Mo. y
Diamerter
Governor (_.mu'r::ul Na .
Pitch Setring {measured at 42
inch station)
Low (fine)
High {coarse) ..

2 RESTRICTED
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TANK CAPACITIES

GALLONS (EACH)
FUEL TANKS
Frone Wing Tank ... . .
Rear Wing Tank
Fuselage Tank
“Belly Tank |
UBL‘“}r Tank . .
Teatal Fuel {wuh IS US
(62.4 Imperial) gallon
belly anky

34 US (28.3 Imperial)

o 34 US (44.9 Imperial)
. 006 US (534.9 Imperial)
75 US (62.4 Imperial)
bﬂ US (125 Imperial)

229 U3 (190.6 Imperial)

Total Fuel (wich 150 US

1123 Imperial) gallon

belly tank) ... . 304 US (233.1 lmperial)
“Either tank insralled depend-

ing upon flight mission.

OIL TANK (service capacity).. 8.7 US (7.3 Imperial)
Expansion space ... ... .. 1.3 US(1.04 Imperial}
Total Oil .. BT US (7.3 Imperial)

COOLANT EXPANSION

TANK L33 US (2.9 Imperial)

SECTION 1t

SHIPMENT AND ERECTION
PROCEDURE

1. SHIPMENT OF AIRCRAFT.

a. CRATING.—Each airplane is shipped in two
wooden crates, The larger crate contains one complete
wing panel with landing gear installed, (See figure
&) The wing panel crate also conrains the following
items:  wing tips, pilot's seat, wing fillets, rudder,
stabilizers and elevators, fin, il fller, propeller nose
cone, propeller, a small box of propeller parts, another
small box containing the propeller power unit, a box
of loose equipment, box of SCR-274.IN radio parts, hox
of SCR-522-A radio parts, drain line casting screws,
Shortage Form CWEB497, and a 150 US (125 Imperial)
gallon belly tank,

The small crate (figure 9 contains the fuselage
with engine installed including engine and radiator
cowling attached, the windshield and cabin enclosure
assembled. The fuselage iz bolted to a2 stand which in
" turn is bolted to the fioor of the crate. The fuselage
crate also includes the following items: engine oil,
ethylene glycol (coolant fluid}, station 5 armor plare,
hydraulic Huid, 753 US {62.4 Imperial} gallon belly
tank, radiator exic air duct, special repair marerial, two
blister fillets, engine and cockpit covers, a box of loose
equipment and the keel cowl,

b, UNCRATING THE PANEL BOX.—The first
crate w0 be dismancled is the wing panel crate. There
are severals ways the panel crate may be disassembled,
and the contents removed, but the following procedure
is recommended: Remove the upper and lower halves
of one side in the order mentioned, and then take off
the upper half of the other side. Take out as much of
the equipment as possible, which should include the
wing fillet units since they are fastened w both the
sides and top of the crate. Next, remove the top and
take out the 150-gallon belly tank. After removing the
belly tank, take off the lower half of the remaining
side and remove the remaining equipment.

CAUTION

Use care w avoid striking exposed nails or

bolts when removing parts from the crate.

Be very careful not to drop the 150-gallon

belly tank. This tank is not made of metal and

is easily damaged.

All parts should be tagged immediately after

removal from the crate, The tag should con-

tain the name, part number, and number of

airplane o which they should be assembled.

Use care 1o avoid misplacing small parts such

as screws, bolrs, nurs, washers, erc,

Take off both ends of the crate, and the wing
panel is ready for removal,

e, WING HOISTING.—Arach the wing hoisting
sling (part Mo, 87-88-309) o the panel. One hoisting
sling is sent with every fifth airplane and the case con-
taining the sling is marked on the outside. To attach
the sling, secure the two sliding plates marked "REAR”
to the rear of the panel wee sections. There are two
studs in each plate. March the stud marked "24TH
HOLE" with the Z4th hole from the front of the e
section,  (See figure 101} Do NOT acach the other
two plates marked "FRONT". Hoise the wing clear
of the crate in a vertical position. With abour 20 men
holding the leading edge, the wing may be lowered
to a horizontal position and the two "FRONT" plates
of the hoisting sling fastened in their respective posi-
tions. The stud marked "4th HOLE" should be in-
serted in the 4ch hole from the front of the panel tee
section. The wing should then be lowered to a wing
cradle or some other support that will retain it in a
horizontal position. The weight of the wing assembly
is approximately 2600 pounds.

o, UNCEATING THE FUSELAGE BOX.-— Re-
move the top and both sides in the order mentioned.
Remove the two hlister fillets from che afr end of the
crate, and the engine and cockpit covers from the for-
ward end. Remove both ends of the crate. Take out
all the loose equipment.
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Figure 8—Wing Panel Crate—Left and Right Views
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Figure P—Fuselage Crate—Left and Right Views
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CLEVIS SEE VIEW A
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e. FUSELAGE HOISTING.—Remove the side en-
gine cowl from both sides of the fuselage and attach
the front hoisting sling to the lugs provided on the
engine mount. (See Agure 11} Inserc a bar about
3.1/2 feet long through the lift tube at the rear of the
fuselage, attach the rear hoisting sling, and hang a 100-
pound weight on each side of the bar. Attach the front
and rear hoisting slings, each to a hoist, and take up
the slack in both sling assemblies. Remove the bolts
holding the fuselage to the metal stand, and hoist the
fuselage clear of the crate.

Two traveling hoists at least 18 feer high should
be available for hoisting the fuselage. The hoist at
the forward end of the fuselage should have a capacity
of two tons if only the fuselage is to be hoisted, and
four tons if the complete airplane is o be hoisted, The
hoist at the aft end should have a capacity of one twon.

WARNING

The tail lifting bar must be passed completely
through the lift tube in the fuselage and che
tail raised by lifting both ends of the bar,
otherwise serious strain and damage to the
fuselage may occur.

Never use the stabilizer for lifting the afr end
of the airplane.

1f the tail is raised to flight position, two 100-
pound weights should be hung on the lifting
bar, one on each side of the fuselage. Do not
weight the tail of the airplane by putting sand
bags on the fuselage itsell.

LIF TIMG
HARMESS

Figure 12—Engine Hoisting

An engine hoisting sling is furnished by the en-
gine manufacturer. By attaching the sling o the
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studs which hold the cylinder heads to the crankcase,
the engine may be raised. (See figure 12.) Do not at-
tempt, under any circumstances, to hoist the airplane
by means of the engine hoisting sling attached to the
engine. This sling is for the installation and removal
of the engine only.

2. ERECTION.

4. When lowering the fuselage onto the wing, ex-
ercise grear care o avoid damage to contacting parts.
Three men are required to insure proper handling.

b, The inside surface of the tee sections on the
wing and the corresponding surface of the fuselage
should be coared with a light grease before assembly.

¢. One man should be placed on top of the wing
and the fuselage lowered over him. He should watch
the front and the rear to see that the various units in
the cockpir are not damaged as the fuselage is lowered
onto the wing.

d. Units to be watched carefully are:

(1) ELECTRICAL WIRING.—Make sure that
none of the electrical wiring is caught between the tee
seceions of the wing and fuselage.

(2) HYDRAULIC, FUEL AND OIL LINES.-—
Watch all hydraulic, fuel, and oil lines to see that they
are not pinched or damaged in any way, if the fuselage
should swing or sway when it is being lowered onto
the wing.

{3) FIREWALL, — The hrewall should  be
watched to see thar it does not strike the wing.

{4y OIL "Y" DRAIN COCE ~-Do not ler the
fuselage swing back far enough so that the “¥" drain
will strike the wing. If it does, the "Y" drain may be
bent or torn loose from its hose connections.

(57 HEATING AND VENTILATING INTAKE
DUCTS.—Be careful that the intake ducts are not dam-
aged in any manner while the fuselage is being low-
ered into posidon,

(6] MATCH ANGLE—Be careful of the small
part of the mawch angle which extends heyond the
trailing edge of the wing, to insure that it is not dame-
aged in any way..

e. Lower the forward end of the fuselage slightly
in advance of the rear, so the front fitrings at station
I may be engaged first. Then align and insert the bolts,
Mext, lower the fuselage untl the remainder of the
holes are aligned. Insert a pair of trailing-edge bols,
and the intermediate station {bulkhead} bolts. Insert
and tighten evenly the remainder of the bolts. Insert
the three bolts actaching the trailing edge of the wing
to the fuselage (center).

Mote

The nut for the last bolt may be tightened
through a hole in the surface of the wing by
apening the wing flaps.

8 RESTRICTED
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f. The tail of the airplane may now be supporred
from the lift rube bar by two stands, one on each side
of the fuselage, leaving the weights in place, and then
removing the rear hoist, Nexr, the front hoisc may be
removed and the fronr supporred by jacks,

g, The following is a list of installations and con-
nections to be made afrer the wing and the fuselage
are assemliled:

MNote

Complete instructions for installing the fol-
lowing 1tems are contained in section IV,

{1y Install the stabilizer,

{2y Install the fin,

(3 Install the rudder and elevators.

{4} Connect the elevator push-pull link to the
elevator horn and attach the rudder conrtrol cables o
the rudder horn.

(3} Connect the rudder and both elevator trim
tab control flexible shafts ac cheir disconnect fictings ac
the rudder and elevators.

(6)  Connect the navigation light wire from the
fin to the terminal block on the bulkhead at fuselage
station 13,

(7) Check all cable tensions atter rigging the
il surface conerols, {Sec figure 215.)

(&) Connect the hydraulic lines to the hand
purnp.

{93 Connect the hydraulic lines from the brake
master cylinders to the brake hydraulic lines at their
disconnect fittings on the top surface of the wing.

{10y Connect- the hydraulic lines from the hy-
draulic system control valve to the wing flap, and the
landing-gear hydraulic lines at their disconnect firtings
on the top surface of the wing.

(11} Fill the hydraulic reserve tank in the fuse-
lage, aft of the fuselage access doar, with hydraulic
fluid, AAF Specification 3586. A conrainer of hydrau-
lic fluid is shipped in a separare box packed in the fuse-
lage crate. Substitutes may be a mixture of 30 percent
castor oil and 50 percent buryl monchydroxyechyl
ether or, if not available, use 30 percent castor oil and
50 percent diacetone alcohol.

{12y Check the landing-gear and tail-wheel re-
tracting units.

(13)  Make the elecerical connections for the wing
at the junction boxes, one on each side of the cockpit.

(14} Install the propeller. (See section IV, para-
graph 6, for complete instructions.)

(13) Connect the air-speed indicator lines.

{16) Inseall the pitot mube and make the neces-
sary electrical connections.

{17) Insrall the fuel selecror walve control rod
through the leading edge of the wing panel. When
installing the fuel selector valve control rods, be cer-
tain the rods line up before fastening them in position.
Each rod link is marked with a scribed line or a red
painted line running lengthwise of the rod. When in-
stalling the control rod links, these marks should line
up before fastening the rods in position.

Section Il
Paragraph 2-4

{18y Connect the aileron cables and check the
cable tension and aileron travel.

(19 Install the wing tps.

{200 lnstall che rail filless.

21y Inswll the wing filles.

(22)  Clean the cockpic thoroughly of all foreign

matter.

{23y Remove all engine cowling.

(24)  Hemove the provective ol coaring from the
power plant with kerosene in a spray gun.

(25) To compleely remove the corrosion pre-
ventive agent (CLO Mix) from the inner parts of the
engine, it will be necessary to clean the oil sereens and
pre-oil the engine in accordance with section 1L, para-

graph 3.

{261 Install the air exir duct,

(271 Awach the engine cowling.

(281 Attach the keel fairing beneath the wing.

{29y Give the airplane a complere "Preflight”,
“15 Hour”, and 730 Howr” inspecrion before its or-
iginal "Test Flight™.

3. RIGGING.

a. WING RIGGING.—The following items need
not be checked as they have o do with characteristics
that are rigidly built into the structure and cannot be
altered: dihedral, incidence, and sweepback. N

b, LANDING GEAR ALIGNMENT.—The land-
ing wheels should be checked for excessive toe-in, and
any correction that is necessary should be accom-
plished,

4, ENGIME—PACKING AND UNPACKING.

a. GENERAL.—The engine is shipped from the en-
gine contractor’s plant in a wooden shipping crate of
the following dimensions 36-1/2 x 55-5/16 x 112
inches, The crate consists of two parts: the upper
section or cover, and the lower section or base which
supports the engine. It also contains cartons of spark
plugs and a tool kit as indicated by the packing list.
The weight of the crate alone is 850 pounds; shipping
weight of engine and crate is 2200 pounds.

s, PACKING.

(1) These engines are packaged for shipment and
storage in a pliofilm envelope. As a precautionary
measure, 12 bags and numerous dehydrator plugs con-
taining MOISTURE ABSORBING SILICA-GEL, Spe-
cification AN-0-5.366, are placed at various points
around the engine within the envelope, The seal must
not he broken on the envelope unil the engine is to be
placed in the airplane for service, unless inspection of
the humidity indicator within the envelope has shown
the necessity of replacing the silica-gel.

Visual inspection of the humidity indicator
must be made just prior to shipment and every two
weeks thereafter. Whenever the color indicares a mois-
ture content of over 20 percent as shown on figure 13,
replacement of silica-gel containers will be necessary.
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Paragraph 4-5

{2} The engine is securely bolted with eight en-
gine hold-down bolts to the engine cradle which is part
of the engine crate base. The cover or upper section
of the crate 15 lowered over the engine. Extreme care
must be used not to damage the envelope or engine's
protruding pars. The cover is securely attached to the
base by four bolts passing through the lower ends of
lifting straps and the upper ends of mating straps on
the base,

MNote
When a lifring hoist is not available, the lift-
ing loops on each end of the crate permic the
use of rwo bars to lower or raise the cover
manually,

(3) In the accessory end of the upper section of
the shipping crate, an inspection window is provided
for view of the humidity indicator. Whenever placed
in storage, the crate will be so positioned as to make
the window accessible for bi-weekly inspection of the
coloring progress of the cobalt chloride impregnated
silica-gel in the humidity indicator. (See figure 13.)

ACHWATIE 0% RILATIVE HUMIETT 0% AELATIVE BAEITY GB% BLANISL heimucil¥

HUMIDITY INDICATOR

Figure 13—Humidity Indicator

Record the date of the original inspection and
each subsequent re-preservation in the spaces provided
on the end of the crate.

c. UNPACKING,

(1) To remove cover from the base of the engine
shipping crate, unscrew the four clamp bolt nuts on
both ends, thereby separating the rwo sections of the
crate. Attach a lifting harness to the four hooks at the
top of the lifting straps as shown in figure 14, Lift
cover off the base slowly, using extreme care to avoid
damaging any part of the engine.

(2} Remove the pliofilm envelope and the canvas
shipping cover. Remove the 12 silica-gel bags from
around the engine. Remove silica-gel bags from car-
bureror. Remove the carton of spark plugs, twol kit
and packing list from the crate base. (See figure 15.)

{3} Atwach a four-legged engine harness to en-
gine in the following manner: Hook the lifting ring
to the hoist, then pass two of the harness cables for-

RESTRICTED
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Figure 14—Removing Cover From Engine Crate

ward through the vee space between the right and left
cylinder banks, extending them out and around the
front end of the cylinder blocks and hook them down
to the front outer cylinder hold-down bolts of each
block, The same procedure will be followed with the
other two harness cables, passing them out through the
vee space to the rear of, and around the two rear cylin-
ders, and hooked down to the rear outer cylinder hold-
down bolt of each cylinder block. (See figure 12.)

{4} Remove engine hold-down bolts and slowly .
hoist engine out of the cradle. Prevent the engine
from swaying to avoid damage.

While suspended, and before transferring the
engine to the engine mount, carefully inspect for pos-
sible damage that may have occurred in transit or dur-
ing unpacking.

5. PREPARATION OF ENGINE FOR SERVICE.

g, GEMERAL —Engines which have been un-
packed and are 1o be installed in the airplane and
placed in service, will be prepared for service in ac-
cordance with this paragraph. It will be more con-
venient to perform operations (one through eight),
before the engine is installed in the airplane.
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~EDEHYDRATOR
__PLUGS

Figure 15—Pliofilm Bog Removed Showing
Dehydrating Unifs

b, PREPARATION.

{1} Remowe cylinder bore dehydrator plugs from
the spark plug holes. Before installing the spark plugs,
slowly rotate the crankshaft three or four revolutions,
and with valve covers removed, observe for proper
operation of the valve mechanism. Any wvalves that
are found to be sticking shall have the stems gener-
pusly lubricated with a mixture of gaseline and lubri-
cating oil. Continue to turn the engine over by hand
until all evidence of sticking valves has been elimi-
nated. Also, make certain that there is no evidence of
CLO mix in the cylinders.

Mate

CLO mix is the designation of a corrosion pre-
ventive mixture that is used by the engine
contractor in preparing the engine for storage
during shipment. CLO mix consists of cor-
rosion - preventive  compound, Specification
AMN-VV-C-570 one part, and lubricating oil,
Specification AN-YV-0-440, grade 1120, three
parts,

{2y If all valve mechanisms are operating prop-
erly, the valve covers will be reiostalled, using new
gaskers to prevent possible oil leaks.

{3 Install the exhaust stacks and shrouds on the
outside of each eylinder block exhaust port, making
sure the stack gaskers are properly placed.

— AIR INTAKE — AR 5L0T

\( JIFL e i—ﬁW

ATTACH TO PORT
STUD MUMBERS
2.5, AND LI

TG MAGNETD -‘"n,

= TUuBE
—= GLAMEPS

Figure 16—Installation of Spark Plug Cecling Manifold

Section |l
Paragraph 5

fai  Moone the right and lefr exhaose spark
plug coaling manifolds on the engine by securing them
ter the three right and three left hand bracke: assem-
blies respeciively. These brackets will be secured to
the lower flange studs of nambers two, six, and eleven
exhaust ports by the brass flange nuts, and 1o the three
long studs in the coolanc jacker upper flange by plain
and pal nuts,  (See figure 16.) The =iz air exit slocs
in each of these air manifolds will be lined up with
each of the six exhaust spark plugs in each cylinder
bank, The magneto cooling wbe extensions will be
attached to the rear end of each spark plug cooling
manifold and through their brackets, to the doual mag-
neto for cooling purposes.

CAUTION

Use care in the removal of dehydrating plugs.
If any are broken and the silica-gel therefrom
falls into the engine, the affected section of
the engine must be disassembled and cleaned.

i(4) Remove the dehvdrator plug from the re-
duction gear frone case, and replace with the standard
3/d-inch pipe plug which is supplied with the engine,
Safety wire the plug,

(3} BRemove all ather dehydrator plugs, covers,
etc., which have been used to seal the various engineg
openings.

(G} Wipe off the breaker mechanism of the mag-
neto thoroughly, Then lubricate the magneto breaker
mechanism felt pad with light engine oil unuil the felt
barely oozes when squeesed with the fingers.

{7} Remove the oil strainer, immerse in unleaded
gasoline, wash without rotating the strainer, and then
blow out with compressed air. Repeat this operation
until the strainer is thoroughly clean. Following this
cleaning procedure, the discs of the strainer should be
lubricated by immersing in clean engine oil, and blow-
ing with compressed air. Then reimmerse the car-
tridge in engine oil. Clean the oil strainer compart-
ment of the engine and then insetall the strainer using
new strainer gasker.

CAUTION

Some engines are equipped with the Cuno oil
steainer. This oil strainer must not be rotated
while removed from the engine, as damage
may result from possible rwisting of the
strainer cartridge.  The carcridge may be
ratated several revolutions afrer installation,
by means of turning the shaft nur,

(8} The engine oil screens, located in che front
and rear oil drain elbows on late model engines, re-
quire removal of the elbows to clean the screens. Both
screens and elbows will be cleaned in unleaded gaso-
line.

fa) Replace screen. Install through bolr,
washer and castellated nut, tighten and safety nut with
cotter pin.
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() Before reinstalling the elbow, the rear
flange of the oil pan and oil pump adapter should have
the old gaskers removed and thoroughly cleaned.

(e} Install new gaskets and locate drain elbow
into position. The four cap screws and the four plain
nuts should be tightened hnger tight

Mate

It is important that the following tightening
procedure be followed closely to prevent the
elbow from being misaligned with resultant
possible oil leakage.

fd) First, tighten the four cap screws into the
pil pan to approximate final tension.

fe)  Fill carburertor with fuel by careful inter-
nuts on the oil pump adapter studs to a torque reading
of 70 w 80 inch-pounds.

(f} After the smud nuts are tightened, release
tension on all four cap screws in oil pan, and retighten
to a torque reading of 90 to 100 inch-pounds. Safery
the cap sceews with lock wire and install pal nut over
the plain nuts,

Mote

The same general procedure of removal and
installation applies to the front or reduction
gear case oil drain elbow.

The remaining operations of engine prepara-
tion will be performed after the engine has been in-
stalled in the airplane.

(99 After all controls and fictings are connected
on the carburetor, the carburetor will be filled with
fuel and vented in the following manner:

fz) Turn the fuel tank selector valve to full
tank.

(b} Set mixmre control in "AUTO RICH™ and
advance the throutle to half open position on the en-
pine control quadrant in the cockpit.

fc) Fill carburetor with fuel by careful inter-
mittent use of the boost pump. Only short bursts of
fuel pressure, not over five pounds per square inch,
should be applied so that cracking of the carburetor
diaphragms will be avoided. Operate the boost pump
uncil fuel appears ac the supercharger drain. (See
figure 17.}

{d) Any air which was trapped during the car-
buretor filling operation will be vented by removing
the 1/8-inch pipe plug on top of the regulator nearest
to the carburetor throtle body., Continue to operate
the fuel pump until fuel stands level with plug open-
ing. Then replace the plug. {See figure 18.) Imme-
diately rerurn the fuel selector valve to "OFF” to pre-
vent possibility of fuel draining back from the car-
buretor into the tank.

fe)  Allow carburetor to set from 8 o 10
hours to permit the diaphragms to become flexible.

{10y The following pre-oiling procedure must be
performed on all engines being placed in service tw
insure proper lubrication at che initial seare.
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SUPERGHARGER

AIR VENT
- COCK

OlL DRAIN COCK
Figure 17—Supercharger and Oil Pump Drain

fa) Fill oil tank to proper level.

{6} Open air veat cock on oil inlet connection
at the oil pump. Bleed the air and establish a steady
o0il flow to that point. (See figure 17.)

fe) Close oil line vent cock and remove drain
plug from bortom of rear oil drain elbow. (See fig-
ure 17.)

fd) Remove all exhaust (outside) spark plugs
from both cylinder banks, if chey have been previously
installed,

fe) Place mixture control in "IDLE CUT-OFF"
position,

ff} Place fuel valve in "OFF” position.

fg) Make sure the ignition switch is “OFF",

fh) Make "dummy” starts of engine using a
portable energizer or external bateery source until ap-
proximately one gallon of oil drains from the drain
plug opening,.

(i) Replace drain plug and safery wire.
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AIR VENT PLUG

Figure 18—Carburetor Air Vent Plug

{117 Inswll propeller and hub assembly on the
new engine, and tighten and prepare for test flight in
accordance with secrion IV, paragraph 6.

{12} lInseall all spark plugs, using only selid cop-
per gaskets. Lubricate plug threads with lubricanr,
Specification AN-VV.C-5300.

{13} Fill the coolant expansion tank and system
ty the proper level, Check all connections for leaks

{14y Recheck the oil tank level for sufficient oil
to operate the engine safely during warm-up. In gen-
eral, one-half of the tank capacity will be sufficient for
the purpose. _

(131 After the engine has been properly pre-oiled,
it will be started, warmed up, and ground tested in ac-
cordance with procedure in section 111, paragraph 3.

(16) Upon completion of ground tests and while
the engine is still warm, the engine oil system, includ-
ing the oil cooler, oil supply tank and lines, will be
completely drained. This oil drainage is made to clean
the engine of excess CLO mix and sludge thar may
have accumulated during the period of shipment or
storage. The oil, drained out after the ground rest, is
not suitable for further use because the CLO mix in
the oil would canse ri!i:-[c] sludging during subsequent
engine operation, .

{17y ERefill the system and prepare the airplane
for a flight est of one hour duration in the vicinicy
of the air base, The first 30 minutes will be at reduced
power and the final 10 minutes ar normal rated power,
followed by a careful inspection for evidence of any
visible defects, or malfunctioning parts.

SECTION Il

HANDLING AND GENERAL
MAINTENANCE INSTRUCTIONS

1. ACCESS AND IMSPECTIOM PROVISION.

a,  Access doors and their relative station positions
are shown in figures 19 and 20. These doors provide
acoess for inspection, adjustment and secvicing pur-
poses.

2. GROUND HAMDLING.

a. TOWING.—Two tow rings are provided for

handling the airplane on the ground, one located on
the forward side of each landing gear axle. {See figure
21} If a tow bar is oot at hand, a rope may be wsed,
The rope should be 30 feet long and at least one inch
in diameter, During the towing operation, one or more
men will be placed at the rail and at each wing tip
to insure that the airplane will clear any ubstructions
that may be in its path, When towing the airplane
with a rope, there must be a man 1n the cockpit 1o
operate the brakes,

b, HOISTING . —Refer w section 11, paragraph 1.
c.and 1. e

c. JACKING ARRANGEMENT.
{1} There are three jacking points to support the
airplane while checking the landing gear and tail

wheel reteacting mechanism. One jack poinc stud is
located on the under surface of each wing panel in-
board of the landing gear and one jack point on the
bottom of the fuselage aft of the tail wheel.

{2y Addidonal jacking poines are locared on the
hoteom of each towing ring, on the inboard side of
the landing gear axle, 1o support the forward end of
the airplane while servicing the wheels and brakes.

d. LEVELING.

Six leveling lugs are located on the two longerons
which form the cockpin sill. Twe lugs for longitudinal
leveling are located in the longeron on the righe side,
and two lugs for gun leveling are similarly located on
the left side. The vwo lugs for lateral leveling are lo-
cated on the sill, right and left sides immediarely aft
of the windshield. (See figure 22.) A 1/8-inch hole is
drilled in the nose cone of the propeller spinoer, con-
centric with the center line of the spinner, and a nuat
plate having Mo, 10-32 chreads is locared on the center
line of the fuselage just forward of the tail wheel doors,
for plumb bob artachment when sighting the guns or
leveling the airplane, The leveling operation is accom-
plished by using the spirit level laterally and longi-
tudinally on the specified leveling lugs.
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I INSPEGTION ACCESS DOOR & STARTER CRANK & PULL
2 OCANOPY CRANK ACCESS DOOR ACCESS DOOR
3 BRAKE CYLINDER AGGCESS DOOR I7 COOLANT DRAIN
4 FUSELAGE FORWARD COVER PLATE 18 HEATING BOOT ACCESS DOOR
5 HEATING BOOT DOOR-OIL 129 OIL AND COOLANT DRAIN .
& COOLANT TANK FILLER CaP 20 EXTERMAL POWER RECEPTACLE
T STARTER BRUSH LIFTING KNOB CACCESS DOOR

AGCESS DOOR 21 OIL TANK FILLER ACCESS DOOR
8 CUMNO QIL FILTER ACCESS DOOR 22 INSPECTION DOOR
9 CARBURETOR AIR FILTER 23 FUSELAGE FUEL TANK FILLER CAP
10 FPROPELLER BLADE COVER ASSEMBLY 24 HANDHOLD DOOR
[l INSPECTION DOOR 25 FUSELAGE ACCESS DOOR
12 TAIL WHEEL ACCESS DOOR 26 HYDRAULIC TANK ACGESS DOOR
I3 TAIL WHEEL DOOR T INSPECTION DOOR
14 LIFT TUBE 28 RUDDER HINGE ACCESS DOCR
15 OIL DRAIM

I8

I 2 2 4 56 T & 9 1011 12 1314 15187

Figure 19—Fuselage Access Doors and Stotions
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MOTE — LEFT AND RIGHT WING PAMELS ARE
SIMILAR EXCERPT AS NOTED

| REAR WING TANK FILLER
MECK (L.H QMLY )
2, FRONT WING TaMK FILLER
NECK (L. H. ONLY }
|3 INSPEGTION DOOR—
| RETRACTING STRUT
!’4. GUM TRUNNION ADJUSTMENT

mq\\--\

FORT GOVERS

"*.l _AILERON GONTROL ARM

! A Eﬁ. AMMUNITION ACGCESS DOORS
=]
SEF:;T]E ACLESS DOOR
/|7 AILERGN GONTROL DRUM
. - AGGESS DOOR
i b | 8 FLAP CYLINDER ACCESS DOOR
143 164 B4 1954 205 9 AILERON BELLCRAMNK ACGCESS

10 FUEL SUMP CUTOUTS {L.H. OMLY)
1. FUEL TAMK DOORS

12. WHEEL POCKET

[ I3 INSPECTICON DOOR-GUN
LOWER _;hl JUMCTION BOX

SURFACE /14 GUN AGGESS DOOR
| | /|15 BOMB RACK GOVER PLATE
|"|,\//f 6. INSPEGTION DOOR - AILERON
COMTROL ARM
I7T TRIM TAB ACCESS DOOR
(L H ONLY) AF43-24252
AND SUBSEQUENT
[B, INSPECTION DOOR- 4ILERON
CENTER HINGE
5. INSPEGTION DOOR- AIRSPEED
LINES AND PITOT HEATER
WIRES (L.H. ONLY) AND WING
TIP LIGHT WIRES.

e_..

Figure 20—Wing Access Doors and Stations
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JAGK POINT-

TOW RING

Figure 21—Jack Points and Tow Rings

e, TIEDOWN AND MOORING INSTRUC.
TIOMNS,

(11 Tie-down rings arc located in the uader sur-
face of each wing berween the outhoard bulkhead and
the removable wing tip. These rings are held in the
recracted position in the wing by springs and are
pulled down through slots by small tubs which pro-
trude through the hotrom surface of the wing. Decal-
comanias inscribed “TIE-DOWN" indicate the loca-
tien of these tabs.

{2) ‘The aft end of the airplane will be tied down
by passing the tail lifring bar through the Lifting tube
in the fuselage, and tied down to an anchor point in
the ground. Adjust the tension of the tie-down cable
equally on ¢ach end of the bar so as not w apply any
rwisting force o the fuselage.

Mote
During engine run-up tests, the above method
of eail tie-downs should be used and owo 100-
pound weights should be suspended, one from
each end of the il lifting bar.

{3} A type D-1 mooring kit is carried in the bag- -

gage compartment and should be used when no fixed
mooring anchorage is provided. The anchor rod is
screwed into the arrow and the driving rod slipped
over the anchor rod and into the socker of the arrow.
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GUMN LEVELING
GS

T LATERAL LEVELING
LUGS

Figure 22—Leveling Lugs

The cam on the driving rod must be turned so that
the prongs of the arrow will not be spread while driv-
ing. If the ground is hard, the hardened surface will
fiese be broken by using the ground hreaking pin.
Align the rod with the point of attachment on the air-
plane and drive the arrow into the ground uatil the
driving rod bandle is within three inches of the
ground. Then rotate the handle 90 degrees, and scrike
the driving rod a sharp blow o spread the prongs of
the arrow. Return the driving rod to the driving posi-
ion and withdraw it from the ground. Align che
squared end of the anchor rod, fir into place, and secare
the knurled nue. Attach the mooring rope w the eye
assembly and give an upward pull to the anchor to
spread and set the anchor prongs. Then secure the
mooring ropes, and unscrew anchor rods by tucning
the ring of the eye assemblies counterclockwise, leav-
ing the arrows buried in the ground. Arrows for these
kits are expendable and will be replaced upon recurn
to the home station.

CASE—MOORING ARROW

MOORING ROPE

Figure 23—Type D-1 Mooring Kit
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Type D-1 mooring kit consists of the following items;
Meawe Dhueantity per kit

Diriving ros] 1
Anchor rod i
Anchor rod eve 3
Ground breaking pin . . 1
Mooring arrow e R 18
Mooring rope 3
Case I

(See hgure 13.)
fo PARKING INSTHUCTIONS,

{1} PARKING BRAKES.—The parking brakes
are set by pulling on the parking brake concrol butron,
located beneath the instrument panel oo the lefo side,
while holding both brake weadles depressed. Helease
the parking brakes by depressing the hrake wreadies,

{2 PARKING HARNESS.—The conirol sur-
faces are locked by rigging the parking harness around
the control stick and atraching the hooks on the har-
ness cables to the lugs on the rudder pedals and the
pilot's sear. (See figure 24.)

Parking harness, pare No, 87-64-370 is furnished
with airplanes AF42-104429 through AF42.1048328
which have the readily adjusiable pilot’s sear, This
parking harness is wor provided with turnbuckles for
taking up slack in the cables. Arach the cables as
shown 1o figure 24. If the hooks are painted, attach
the green hooks w the pilot's sear and the red hooks
to the rudder pedals, If the cables seem oo shorr, ad-
just the rudder pedals to the full aft position and lower
the pilot's seat. Awach the cables and rase the seat o
remove the slack. In some rare cases, it may be neces-
sary to wrap the harness around the stick below the
elecrrical conduit on the control stick so that slack 1s
obtained to engage the hools.

Parking barness, part No. 87-530-1000 15 fur-
nished with airplanes AF42-104829 and subsequent,
which are equipped with the pilot’s seat that is not
readily adjustable, This parking harness is provided
with turnbuckles to take up cable slack. Arcach the
cables as shown in figure 24, and adjusc turnbuclles
to remove any slack. .

(3 SAND PLUGS —Plugs for sealing the wvent
lines, cooling air intake scoop, and exhaust stacks are
all tied together on a long rope to prevene loss and o
be sure all are removed from the airplane when pre-
paring the airplane for flight. These plugs must be
installed when the airplane is w be left in the open,
It is also necessary to place the carburetor air fAlter
control in the "FILTERED” position and the cow] flaps
in the "CLOSED" position. This will close the carhu-
retor air intake and exit air ducr

£ SERVICING FUEL, OIL, COOLANT, HY-
DRAULIC FLUID, BRAKE FLUID AND
OXYGEN,

(1} FUEL—Specifcation AN-F-28 Amendment
Moo 1, 100 octane fuel is carried in four ranks. A front
wing tank within the forward center of the wing has
a capacity of 34 US (283 Imperial) gallons. A rear
wing tank within the rear center of the wing with a

Section |
Paragraph 2

capacity of 54 US (44.9 Imperial) gallons. A fuselage
tank located immediately behind the cockpic with a
capacity of 66 US (5349 Imperial) gallons and an aux-
iliary belly 1ank suspended in the bomb shackle on the
center line of the airplane beneath the wing with 2
capacity of 75 US {62.4 Imperial) gallons.

WARNING

Srarting with airplanes AF42.105129 and sub.
sequent, the [ront and rear wing woks are
interconnected, The rear tank muost be filled
before the front rank, The fuel cap of the
rear anl mugt not be removed while there
is fuel in the fromt tank. Boch frooe and rear
tanks will be contralled by a single position
on che fuel selecior valve,

Mote

A belly tank of 150 US (125 Linperial) gal-
lons capacity may be installed in the homb
shaclle af a larger fuel supply is required for
the mission.

The front and rear wing fuel tank fller caps
are located beneath che left wing Aller and are acces-
sible through doors in che Aller. (See figure 25.)

The fuselage fuel tank filler cap is located on
the left side of the fuselage aft of the fuselage station 3,

The belly tank hller cap is located on the left
front side of the tank. Sump drains are provided in
the borrom of all fuel tanks.

WARNING

The airplane must be thoroughly grounded

before atempting the refueling operation. If

fuel is supplied from an underground tank,

an electrical ground must be made near the

gasoline pit. If the airplane is refueled from

a truck, both airplane and cuck musc be

grounded. Failure to apply proper ground.

ing will permit the accumulation of static

clecrricity with the consequent hazard of ex-

plosion or fire. Since the use of a covering
ordinarily insulates a man [rom the structure,
thus permitting staric charges to build up in

the body, it will be positively necessary in

every case to drag a hand over the metal sur-

face of the wing for a considerable distance
hefore wuching the airplane adjacent w an
open filler neck.

{2) OIL—The engine lubricating oil used in
this airplane must conform with Specification AN-VY-
O-446. Grade 1100 should be used for winter opera-
tion, and grade 1120 for summer operation.

The oil supply mank is located immediacely aft
of the fire wall and forward of the armor plate instal-
lation at fuselage station 2. It has a capacity of 8.75
US (7.3 Imperial) gallons and drains through the "Y'
drain and the tank sump drain,
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87-530-1010 PARKING ,//f“’
HARNESS USED ON SHIPS . / x\#f
AF42-104829 AND UP - f

87-62-515 /74 Lo Y -
GONTROL /ﬁ/‘f? N PN 4 \ e
STICK ' et . ’ 1
///L/ | —B87-561-100I
L // / PILOT'S SEAT
0

/PILOT'S SHOULDER
' HARNESS
ADJUSTMENT LEVER

BT532-1 HOOKS
4 REQUIRED

- A h e z i Ry
) S A ANI55-32L
o 7
NOTE : _ 1 we ¢ TURNBUCKLE,
o i : 2 REQUIRED
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COOLANT

oIl

INSPECTION DOOR
HYDRAULIC BRAKE FLUID

Section Il
Paragraph 2

HYDRAULIC
FLUID

FUSELAGE FUEL
OXYGEN FILLER VALVE

Figure 25—Fuel, Oil and Coolant Filler Ports

The oil supply tank fAller cap is located inside
a door in the left top side of the fuselage, forward of
the windshield and afr of the firewall.

(3} COOLANT.—The coolant expansion tank is
installed on the wop forward side of the firewall. The
filler cap is in the top of the expansion tank and is
accessible through a door in the top engine cowl. The
capacity of the coolant tank is 3.5 US (2.9 Imperial)
gallons. The capacity of the entire system is 155 TS
(12.9 Imperial) gallons. The expansion tank overflow
vent line extends out through the right engine cowl.
The coolant used in the cooling system for summer
operation is 100 per cent ethylene glycol, Specification
AN-E-2; and for winter operation, a coolant mixture
of 80 per cent ethylene glycol and 20 per cent warer
is used.

Ethylene glycol coolant ligquid (100 per cent)
expands approximately 10 per cent by volume when
the temperature is raised from 0 C {32° F) o 121° C
(250" F), which is the operating temperature of the
Allison engine. This expansion of coclant should be
taken into consideration when checking the coolant
tank level for proper supply and additions of coolant
liquid, This check should preferably be made when
the coolant liquid is warm. The correct coolant liguid
level and supply can then be compared to previous
checks at the same temperature as when the coolant
supply and level was known o be correct,

{(4) HYDRAULIC FLUID.—The hydraulic fluid

tank is located aft of the fusclage access door, on the
left side of the fuselage. The zecess door to the filler
neck for the hydraulic fluid ank is located aft of
the fuselage access door, at the top of the fuselage at
station 10. Use hydraulic fluid, AAF Specification 3586,
The capacity of the entire system is 2 US (1.7 Imperial)
gallons.

(5) BRAKE FLUID.—The hrake hydraulic sys-
tems are serviced with hydraulic fluid, AAF Specifica-
tion 3386. The brake master cylinders are accessible
through the doors thar are located just forward of the
windshield, one on each side of the fuselage. Separate
hydraulic systems are installed for each main wheel
brake. For servicing derails, see figure 143,

(6} FILLING THE OXYGEN SYSTEM.—The
oxygen cylinders may be filled without removing them
from the airplane, by pushing the filler valve adaprer
from the recharging cylinders inte the filler valve of
the airplane, Push the adapier into the valve until it
snaps into place. The filler valve is located just inside
the fuselage access door, {(See figure 23.) Be sure the
emergency valve on the regulator is closed cighdly, and
that no leaks exist in the system. Fill the oxygen sys-
tem to 425 pounds per square inch. Do not exceed 450
pounds per square inch, To disconnect the filler line
from the filler valve assembly, trip the filler valve
handle clockwise about one eighth of a turn.  Since
pressure will blow the adapter out, securely hold the

end of the hose near the filler valve before tripping the
handle.
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The airplane oxygen cylinders will become quite
warm during the filling operation.  Afrer the cylinders
cool to normal temperature, pressure in the oxygen
system will drop 20 to 30 pounds per square inch. After
about one hour, pressure in the system will be approxi-
mately 400 pounds per square inch, depending upon
initial charging pressure and atmospheric temperature.

WARNING

Extreme caution must be exercised in the use
of oxygen equipment to insure thar none of
it becomes contaminared wicth oil or grease.
Fire or explosion may result when slight
traces of oil or grease are in contact wich oxy-
gen under pressure. Be sure that all lines, fie-
tings, instruments and other items are free
from oil, grease, and other foreign matter,

3. GROUND OPERATING INSTRUCTIONS.
. STARTING THE ENGINE.

{1} ELECTRIC STARTING.—Always use ex-
ternal power—24 volt de when it is available, for start-
ing the engine. Plug carr batrery into external power
cart receptacle (figure 26).° The battery line switch
should be "OFF"” when external power is employed.

TR Sl L S T T

1
dhic)

Figure 26—External Power Cart
Receptacle (AF42-106029 and Subsequent)

fa) Make sure the ignition swirch (figure 27}
15 "OFF".

(&) Pull engine through. If engine has been
idle for more than two hours, murn the propeller at
least four complete revolutions by hand with the
throttle open, before using the starter.

fe) Place the carburetor air control in the
"COLD™ position if normal clean air conditions pre-
vail, or in the "FILTERED" position if dusty condi-
tions exise.  (See fipure 28.)

{d} Place cowl flaps as conditions require. {See
figure 29.)

fe) Turn battery line switch "ON" {figure 30}
if external cart battery is not used.

{f} Place propeller selector switch in "AUTO
CONSTANT SPIED” and circuit breakers "ON". (See
figures 31 and 32.) Figure 28—Carburetor Air Contrel
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Figure 32— Circuit Breakers—Main Switeh Panel

Mate

On airplanes equipped with manually oper-
ated propeller governor control, place pro-
peller governor control lever in full “IN-
CREASE™ rpm position,
(g} Turn generator line switch “"ON" (figure
30.)  Be sure generator circuit breaker {figure 34) is
set. Push button in w reset ciccuit breaker.
(%) Place the throttle control aboue 1/10 open.
(i} Set mixture control o "IDLE CUT-OFF".
(i} Turn the fuel selector valve to "FUSE-
LAGE TANK". Never turn the valve pointer through
“"BELLY™ position when a belly tank is not installed,
{k} Operate the eleceric fuel hoost pump ta
chrain 16 ro 18 pounds per square inch fuel pressure.
{See figure 30.)
() Use hand engine primer to inject two to
four strokes of fuel into induction manifold. (See fig-
ure 33.}

Figure 30—Switches—Main Switch Panel

PROR | ' sELECTOR SWITCH
cireurr | i
BREAKER ) GGHET\!.R SPEED

ot .:::]

W e

Figure 31—Propeller Switches Figure 33—Engine Primer
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STARTER -
ENGAGE __

@

! 121
‘ENER%erL

L]
A
m

I .
1

[

k

Figure 34—Starter Switch

(m) Turn the elecrric boost pump "OFF" to
conserve the battery.

{1) Energize starter. Hold the starter switch
(figure 34) in “ENERGIZING"” for 12 to 15 seconds
(normal temperature). Turn the ignition switch (figure
27} w “BOTH", and then hold the starter switch in
"ENGAGE".

{6) When the engine beging to fire, move the
mixture control o "AUTO RICH”. Operate the hand
primer slowly, as required to keep the engine from
stalling.

() When the engine is firing regularly, close
and lock the primer. Turn the electric booster pump
llONF'I

Mate
Do not operate the eleceric fuel boost pump
when the mixture control is out of "IDLE
CUT-OFF” and the engine is not firing.
Do not pump throwle. Pumping the throttle
does not prime the engine,

WARNING

If normal oil pressure is not established with-
in 15 seconds afrer starting, stop the engine
and correct the cause of oil pressure failure.

{2) HAND STARTING.—Hand starting of the
engine is accomplished in the same manner as electric
starting except no eleceric power is employed. The

RESTRICTED
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starter is hand cranked and engaged with the engine
according to the following procedure:

&) Obtain the hand crank and the hand crank
extension from its position on the right side of the
fuselage opposite the fuselage access door.

&) Open the access door in the lower rear sec-
tion of the right side engine cowl (figure 35), thereby
making accessible the electric starter motor brush life-
ing knobh on the aft end of the starting motor.  (See

figure 36.)

fe)  Lift the electric starting motor brushes by
sliding the lift knob in the slot to the "OFE" position.

(d) Open the "STARTER, CRANK, AND
PULL" access door in the right side of engine rear bot-
tom cowl (figure 37}, therehy making accessible the
starting crank extension support bayonet type coupling
and the start-pull button.  (See figure 38.)

fe) Insert the crank extension through the sup-
port and into the coupling. Attach the crank to ex-
tension.

Figure 35—Starter Access Door

LIFTING
KNOB

Figure 36—End View of Starting Motor
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STARTER BRUSH LIFTING

RIGHT FRONT WING FAIRING
STARTER CRANK AND
PULL ACCESS DOOR

Figure 37—5tarter Crank and Pull Access Door

{f) Crank the fly wheel until the hand crank
is rotating at least 60 revolutions per minute. Remove
the crank and extension. Pull on the starter engage
button located beside the hand crank extension sup-
port. This engages the starter with the engine.

fg) If the starter fly wheel has lost its momen-
tum, and the engine has not fired, release the engage-
ment button and again bring the starter up o speed
by using the starter crank, and re-engage the starter
to the engine with the pull button.

fh) WWhen the engine starts, release the pull
button and lower the electric maotor brushes by sliding
the knob on the aft end of the starting motor to its
"ON" position.

Section 1
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Figure 38—5tarter Pull Button

&, ENGINE WARM-UP,

(1}  Start warming up the engine at 1000 to 1200
rpm until the oil pressure stabilizes at 60 or 70 pounds

- per square inch pressure. When the oil pressure no

longer flucruates and the temperature begins to rise,
gradually increase to approximately 1400 rpm. The
minimum oil temperature for 1400 rpm 15 20° C
(68°F). If known icing conditions exist, move the car-
buretor air control to "HOT". The maximum coolant
temperature will be 1237 C(237°F). During warm-up,
the oil pressure should not exceed 120 pounds per
square inch, and the normal oil temperature should be
607 C to 80°C (140° F to 176° F) with a maximum of
957 C (2037 F).

{2} Fuel pressure for idling and operating should
be 16 to 18 pounds per square inch.

{3)  Setthe cowl flaps to the temperature require-
mengs.

(4} Insandy areas, be sure the carburetor air con-
trol 15 in the "FILTERED" position.

(3} When the required engine oil and coolant
temperatures and oil pressure are obtained, increase the
engine power o 2300 rpm and 27 in. Hg with the pro-
peller selector switch in "FIXED PITCH" and the mix-
ture control in "AUTO RICH".

{6y Test the functioning of the dual magneto
when the engine is operating under the conditions
given in step (5).
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{a) With ignition switch on "BOTH" position,
note the rpm and manifold pressure readings. Then
momentarily turn the ignition switch to the "R posi-
tion. Note the loss in engine rpm while operating only
on the right magnero,

(b)) Return the switch to the "BOTH" posi-
tion, until the original rpm is regained.

fe) Move the switch to the "L” position and
note the loss in rpm. Return the switch to the "BOTH”
position afrer the tesc is completed.

(d) The maximum drop-off must not exceed
80 rpm. The magneto test must be made in as short
a time as possible, and should not exceed 15 seconds,
to avoid undue cylinder heat and detonation.

(7) Return the propeller selector switch to
“AUTO CONSTANT SPEED” position. Adjust the
throttle to obtain 2400 rpm and note the manifold pres-
sure. Vary the engine speed from 2400 to 2200 rpm
by manually increasing the propeller pitch. The mani-
fold pressure should remain constant within one inch
of mercury.

{8) Recheck the fuel and oil pressure, and cool-
ant temperature,

{9) Recheck the generator to be sure that it is
entting in at approximately 950 rpm and is charging.

4. LUBRICATING REQUIREMENTS.
The points of lubrication of the airplane are shown
on the lubrication diagram. (See figure 39.) The lubri-
cants used are:
Low Temperature Lubricating Grease, Specification
AN-G-3

High Melting Point Grease, Medium Grade, AAF
Specification 3560

General Purpose, Low Temperature, Lubricating Oil,
Specification AN-0-6

Special Preservarive Lubricating Oil, Ordnance De-
partment Specification AXS 777

Aluminum Soap Grease, Grade AA (Special), Speci-

fication AN-G-4 ’
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Gyro lastrument Lubricating Oil, Specification AN-
0-4
Hydraulic Fluid, AAF Specification 3586

Mote
The following commercial lubricants may be
vsed for propeller lubrication:
¢ Curtiss Speed Reducer
il No. 2
For speed reducer...« Gargoyle Aircraft In-
scrument Oil
| Aero Shell Fluid No. 6

[ Texaco Propeller Lu-
bricant No. 1
Mohile Grease Zero
| Aero Shell Grease No. 3

GENERAL INSTRUCTIONS.

Grease all control rods full length of travel through
firewall. Grease propeller governor control rod full
length of travel through fairlead between cylinder
banks. Use grease, AAF Specification AN-G-3—23
hours, :

All sealed bearings contain grease, Specification AN-
G-3, and require no lubrication in service. At overhaul
periods, bearings should be inspected for free rolling.
If bearings bind or contain grit, replace with new
bearing. -

All control cables are pre-greased by manufacrurer.

Check battery semi-weekly for charge and proper
electrolyte level.

Wipe and lubricate all Zerk fittings every 25 hours.

CAUTION
Do not lubricate cabin track.
Do not lubricate aileron ball and socket joint
Keep oil and grease away from all electric
wiring, shock chord, rubber packings, elec-
trical and oxygen equipment, and tires.

For propeller hub.... |

KEY TO FIGURE 39 (Sheet 1 of 3 sheets)

Ref. Luclricant
Na. Item Specification  Frequemey
1 Carburetor Filter Con-
trol Links ... AN-0-6 Twice in
' 25 Hours
2 Carburetor Heat Con-
trol Links ... AN-0-6 Twice in
25 Hours
3 Master Brake Cylin-

ders 3586 Daily
4 Engine Oil .o AN-VV-0-466  Daily
5 Cockpit Heater Push-

Pull Rod ... AN-G-3 25 Hours
 Canopy Crank Handle AN-G-3 25 Hours
7 Emergency Canopy

Release Pulley

Bearing ... AN-0-6 25 Hours
8 Emergency Canopy

Release Cables ... AN-0-6 25 Hours

Ref. Luhricant
Ne.  Item Specification Freguency
g ‘Trim Tab Control

TInit e AN-G-3 25 Hours
10 Elevator Control Push

Rod Bearing ......... AN-G-3 100 Hours
11 All Turnbuckle Ends AN-0-G 25 Hours
12 All Hinges — Flaps,

Landing Gear

Doors, Tail Wheel

Doors, Ammunition

and Gun Access

Duoors, and Fuselage

Access Dooe e AN0-6 50 Hours
13 Access Door Latch . AN-0-6 25 Hours
14 Hydraulic Reserve

Tank 35806 Daily
15 Tah Control Chain —

Coating ... R AN-G-3 25 Hours
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HOTE.—

WIPE AMD LUBRIGATE ALL ZERK

FITTINGS EVERY 25 HOURS.

GCHECK ENGINE DIL AT PREFLIGHT,
USE GRADE 1120 FOR SUMMER.

GRADE 1100 FOR WINTER.

Ref.

MNa.
16

17
18

19
20

21
22

23
24

25

26
27

Item
Trim Tab Drive Shaft
Connection ...
Jackshaft Bearings —
Cowl Flap ...............
Bellcrank—Cowl EIap
Control e
Cowl Flap ngc
“A" Frame Cnnnen:-
tion—Cowl Flaps. .
Feather — Cowl Flaps
— Surface ... .. .
Cockpit Hearer Valve
Bearings . ...,
Control Stick Smp
Fuel Selector VahE-—
Gear Box .
Fuel Selector ‘f’ahe—
Rods — Universal
Joints
Brake Pedal Eearings
Belly Tank Release
Control ... .

Figure 3% (Sheet 1 of 3 Sheets)—Lubrication Diagram

Lrebricant
Specification  Frequency

AN-0-6 50 Hours
AN-G-3 100 Hours
ANG-3 30 Hours
AN-0-6 25 Hours
AN-G-3 25 Hours
AN-0-5 Dhaily
AN-0-6 25 Hours
AN-0-6 2% Hours
ANG-3 25 Hours
AN-DG 25 Hours
AN-0-0 25 Hours
AN-0-6 25 Hours

Ref.

No, lrem

28 Bungee Control Lever

20 All Control Cable
Ends ... ...

30 Machine Guns ..........

il Wing Bomh Release
Coneral

32 Flap Control Fod
Turnbuckles . .. ...

33 Flap Push Rod Surface

34 Flap Push Rod Rollers

35  Tail Wheel Door
Turnbuckles

36 Aileron Drum and
Cable Ateachment .

37 Elevator Push-Pull

Link ...

3% Trim Tab E.U-d (_.r.}u-
nections ...

PM Propeller Motor
Speed Reducer .

PH Propeller Hub ...

RESTRICTED

Lubricant

Specification  Frequency
AN-0-6 25 Hours
AND6 25 Hours
AXE.TIT Daily
AN-0-6G 25 Hours
AN-0-0 25 Hours
AN-0-6 25 Hours
AN-0-6 25 Hours
AN-0-6 25 Hours
ADNG-3 25 Hours
AM-G-3 50 Hours
AN-G-3 25 Hours
AN-0-4 50 Heonars
AN-G-4

Grade AA 50 Hours

5
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LUBRIGATE POINTS

CHECK OLEO WEEKLY- USE
! ONLY HYDRAULIGC FLUID

AAF SPEGIFICATION 3588

UMAMEMDED GRADE B [BLUE]

| AKD 2

THRU WHEEL WELL

@ WHEEL AXLE

BEARINGS, WIPE
WITH GREASE
ALF SPECIFIGATION

O,

I560-E MEDIUM 13 ZIER

GRADE -100 HOURS

GREASE, SPECIFICATION

K FITTINGS

AN-G-3, - 23 HOURS
MAIN LANDING GEAR
Figure 39 (Sheet 2 of 3 Sheets)—Llubrication Diagram
KEY TO FIGURE 39 (Sheec 2 of 3 sheets)

Ref. Lishricant Ref. Lubricant
Ma, Trem Kpecification Freguency Mo, Tters Specificarion Froguency
1 Retracting Strut Pisten End & Lower Trunnion. ... ....... AMG3 25 Hours
Tee Head. oooovivenene o AMN-G-3 25 Hours 7 Axle Bearings, i.oveavsrans 3560 100 Hours
2 Retracting Arms Through g Scissor Links...... Ces AM-G-3 2% Hours
1721 P AMN-G-3 25 Hours o Lawer Rﬂr*tc:mg Lmk . AMN-G-3 2% Hours
3 Retracting Arms.. AN-G-3 24 Hours 10 Oleo Strue Filler. oo J5HG Weekly
4 Hinge and Upper Tru:]murl AMN-G-F 25 Hours 11 Upper Trunnion Hinge. ... AM-G-3 2% Hours
% Lower Retracring Link. .. .. AM-05-3 25 Hours 12 Side Brace Hinge.. ..o AM-G-3 25 Hours
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5 ZERK FITTINGS GREASE
SPEGIFICATION AN-G-3, 25 HOURS

A¥LE BEARINGS GREASE
SPECIFICGATION AN-G-3

WIPE SWIVEL BEARINGS WITH
GREASE, SPEGIFICATION AN-G-3
=200 HOURS

TalL GEAR

Figure 39 (Sheet 3 of 3 Sheets)—Lubrication Diagram

KEY TO FIGURE 39 {Sheet 3 of 3 sheets)

Ref. Lubricant
Nao,  Item Specification  Fregquency
1 Retracting Strut Pis-

ton Guide ... AN-0-6 25 Hours
2 Retracting Strur Pis-

ton Lug ..o AN-G-3 25 Hours
3 Drag Truss Front Fit-

tOE AN-G-3 25 Hours

Ref.
MNe,

4
5
i
7
8

RESTRICTED

Ttem
Oleo Strut Filler ...
Universal Joint
Swivel Dearings ..
Door Trunnion .
Axle Bearings ...

Lrbricant
Specification
3386
AN-G-3
AN.G-3
ANG-3
AMN-G-3

Frequency
Weelly
25 Hours

200 Hours
25 Hours

100 Hours
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5. SPECIAL TOOLS AND EQUIPMENT. Part Nao. Part Name
. GENERA:L.-—F::-!_]Uw[ug is a IlIsr af tl'!e special P.17522 Stud Driver—1/2-inch—
toolks and handling equipment used in the maintenance Landing Gear Hi
et g Gear Hinge
of the model P-40N series airplane. The twols and Fiting ... .. (See figure 45.)
;21::1:::::;;:&;2 thiz list are the airplane manufacturer’s 87.88.030 Wrench—Flap . ... (Seefigure 46.)
Part No. Part Name B87-88-031 Wrench—Landing Gear
P-10197  Adapter—Air valve and and Tail Wheel Oleo
Pressure Gage .. {See figure 40.) Metering Pin ... . (Seefigure 123.)
P-16244 Blocks—Wooden Vise . (See figure 49.) 87-88-032  Wrench—Hand Hy-
P-16245 Blocks—Wooden Vise . (See figure 42.) draulic Pump ... {Sechgure 47.)
87-69-738 Drift Pin—Wing Gun._  (See figure 41.) P-12770 Wrench—Landing Gear
P-10209 Guide—Merering Pin Upper Trunnion Nut  (See figure 48.)
Wrench . .. (Seefigures 42 and 123.) P-14845 Wrench—Cylinder Bear-
87-G9-988 Gull'l (_:har%{tl:r e ':Ef'm figure 41.) ing Nut Spanner...... {Seefigure 49.)
B7-88-020 Hmrsu_ng bl:[ng—!'.r{::nt .~ ISee hgure 110 P10195 Wrench—Tail Wheel . (See figure 50.)
§7-88.019 Hoisting Sling—Tail .. (See figure 11.} P.14835 Wrench—Ball-Piston
$7-88-509  Hoisting Sling—Wing  (See figure 10.) End Retaining Nur . (See fi 5L.)
B7-88-524 Pad—Gun Servicing ... (See figure 43.) B b ce figure It
: 11 g
87.88.525.L Pad—Walkaway ... (See figure 43)  E-15765  Wrench—Plunger As.
§7.88.525.-R  Pad—Walkaway .. {(See figure 43.) sembly Installation
§7.88-587  Puller Assembly—Engine Spanner ... (See figure 52.)
Mount Bole ... (See figure 44.) P-13171 Wrench-— Plunger ]:ﬂd
#7-69-737-1 Ratchet Handle—Gun Spanner ... (See figure 53.)
Mounting Wrench ... (See figure £1.) P-10189 Wrench—Tail Gear Re-
£7-69-737-2  Socket—35/8-inch— ) tracting Strut Cylin-
. 12 point ... {See figure 41.) der Bushing Spanner (See figure 54.)
87-08-737-3  Sockers—7/8-inch— P-20233 Wrench—Elevator Trim
12 poinc ... {Seefgure4l.) Tab Conerol ... .. {See figure 53.)
B7-09-737-4  Socket— J.-l_a’lG-im:h— P.10188 WrenchAdjuseable Face '
12 point .. e A See Agure 41.) Spannmer .. .. .. (See figure 56.)

AIR VALVE FROM DLEO STRUT

J'.u

} )

OLEO STRUT

Figure 40—Air Yalve and Pressure Gage Adapter, P-101%7
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 B87-60-737-4
11718 INCH-12
"POINT SOCKET

87-69-737-3 ———\
7/8 INCH-12
POINT SOCKET

87-69-988
GUN GCHARGERS

B7-69-737-2
5/8 INCH - 12
.~ POINT.SOCKET

87-69-737.1
_ RATGHET.
Selnpr o HANPEE SRS,

%_87-69-738

WING GUN
DRIFT PIN

Figure 41—Gun Mounting Tools and Gun Chargers
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87-88-031 LANDING GEAR AND TAIL
GEAR OLEO METERING PIN WRENCH-

B _

)

v OLE T T

Figure 42—Vise Blocks, P-14245 and Metering Pin Wrench Guide, P-10209

BT-8B-525 L
WALKWAY PAD
AMMUMITION BOX

"ACCESS DOORS

GE B7-88-524

GUN SERVIGING PAD

Figure 43—Walkway and Gun Servicing Pads
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. ENGINE MOUNT BOLT 5
. ' /

' S e !

Figure 44—Engine Mount Bolt Puller Assambly
Showing Bolt Engaged in Clamp

LANDING GEAR HINGE FITTING

Figure 47—Hand Hydraulic Pump Wrench

Figure 45—5tud Driver—Landing Gear Hinge
Fitting, P-17522

Figure 48—Landing Gear Upper Trunnion Nut
Wrench, P-12770

Figure 46—Wing Flap Cylinder Wrench
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—— OLEQ STRUT CYLIMDER

Figure 50—Tail Wheel Wrench, P-10195

Figure 49—Vise Blocks, P-16244, and Cylinder
Bearing Nut Spanner Wrench, P-14845

HAND HYDRAULIGC PUMP EﬂLL'FSTDN END

Figure 51—Ball-Piston End Retaining Nut Wrench, P-14835
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OLED STRUT

Figure 52—Plunger Assembly Installation
Spanner Wrench, P-15765

OLED STRUT PLUNGER ASSEMBLY

Figure 53—Plunger End Spanner Wrench, P-13171 '

FPLUNGER END
OLEO STRUT PLUNGER ASSEMBLY—

Figure 56—Adjustable Face Spanner Wrench, P-10188
Figure 54—Cylinder Bushing Spanner Wrench, P-1078%
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PROPELLER SPINMNER ASSEMBLY 9
COWLING AND FAIRING 1c
EMNGINE MOUNT 11
FUSELAGE ASSEMBLY 12
(AF42-104429 THRU AF42-104828) 13
COGKPIT CANOPY 14

(AF42-104429 THRU AF42-104828) 15
FIN ASSEMBLY
RUDDER ASSEMBLY
ELEVATOR ASSEMBLY

STABILIZER ASSEMBLY I6 COCKPIT CANOPY

TAIL GEAR ASSEMBLY {AF42-104829 AND SUBSEQUENT)
WING FLAP ASSEMBLY I7T FUSELAGE ASSEMBLY

AILEROMN ASSEMBLY [AF42-104829 AND SUBSEQUENT)
PANEL ASSEMBLY

WING TIP ASSEMBLY
LANDING GEAR ASSEMBELY

Figure 57—Main Assamﬂy Breakdown
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SECTION IV

MAJOR COMPONENT PARTS
AND INSTALLATION

1. WING GROUP.
g, WING.
(1) DESCRIPTION,

(@) The wing is an internally braced, full can-
tilever, multi-cellular, stressed-skin type, consisting
of two panels which are joined together at the air-
plane center line by a series of bolts through the
match angles and the center line bulkhead, The match
angles are riveted to the skin and stringer assemblies
of each panel. (See figure 59.) The wing is artached
to the fuselage by a series of boles through the lower
fuselage longerons and the wing attachment tees which
are attached to the upper surface of the wing on
each side of the airplane center line. (See figure G0.)
Aluminum alloys 2450 and 245T are the major mate-
rials used in the construction of the wing.

(&) Wells are built into the underside of the
wing for the wing fuel tanks and landing gear wheels.
A skid rail is provided at the joint where the two
wing sections connect to serve as a skid in case of
an emergency landing with the wheels retracted. (See
figure 61.) '

(2} REMOVAL AND DISASSEMBLY.

ta) REMOVAL OF WING.

WARNING

1f removal of the wing from the fuselage
is to be accomplished indoors, drain all fuel
tanks (fuselage, wing, auxiliary wing and

belly ranks) before the airplane is hangared
to minimize the danger from fire. “When the
tanks are properly drained, close and lockwire
the drain cocks to prevent dust and foreign
material from entering the tanks.

1. Drain and remove the belly tank and
the auxiliary wing tanks from the airplane if installed.
The sway braces will be jettisoned with the tanks.

2. Remove the forward, intermediate, and
rear keel fairings from the airplane, and drain the
wing and fuselage ranks.

3. Remove the attaching screw and nut lo-
cated adjacent to the fuselage tank sump drain, which
attaches the bartery vent line to the fuselage ar this
point

4. Loosen the hose clamp around the fuse-
lage fuel tank line at the trailing edge of the wing.
Remove the attaching screw which holds the fuel line
support clamp to the fuselage and disconnect the fuel
line hose from the fuselage tank line ac this point.
Remaove the support clamp from the hose and reinstall
on fuselage for safe keeping. )

5. Remove the three 5/16-inch bolts from
the fuselage-to-wing trailing edge match angles.

i, Remove the front, intermediate, and rear
wing fillets from both sides of the airplane, Remove
the aft fairing of the front wing filler, which is
installed on the lower surface of the wing near the

jack points.

Figure 58—Wing Svpported in Dollies
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Figﬁre 59-Wing Panels Separated

. Mote

The breather line from the propeller reduc-
tion gear housing is connected two the large
vent fteing in the left front wing filler, When
all the arraching screws have been remowved
from the Aller, pull the filler sufficient distance
away from the airplane o reach in and loosen
the hose clamp at the hose connection to the
fitting. Then remove the fAllet.

7. Remove the two side sections of en-
gine cowl.

# Remove the bottom engine cowl De
sure to remove the safery pins and loosen the rn-
buckles on the air seals berween the coolant radiators
and oil cooler and the intake ducts of the bottom
engine cowl. The turnbuckles are accessible through
the intake ducts in front of the botom cowl. Push
the canvas seals away from the cowl and then remove
the cowl. _

9, Remove the two sections of rear side cowl,
one on each side of the fuselage.

Mote
On airplanes with the battery installed for-
ward of the firewall, the Reed and Priace
screw at the top aft side of the rear left side
cowl must be removed before the battery ac-
cess door can be removed,

10, Remove the cowl flap assembly. In-
serucrions for removal are given in paragraph 3, & of
this section.

i1, Remove the air exic duce.  Instructions
for removal are given in paragraph 5, b of this section.
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Figure &0—Lifting Fuselage Off Wing

12, Isconnece the il Y™ dr.ain valve from
the suppore on the leading edge of the wing by re-
moving the two attaching screws (figure 62).

13, Loosen the hose clamp on the engine
fuel supply line at the point near the wing leading
edge where the self-sealing hose is joined to the metal
fuel line. Separate the hose from the mertal fuel line.

14, Disconnect the 1/4-inch primer line at
the hose connection to the fuel selector valwve.

Figure &1—Center View of Panel—Llower Surface
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. ELEVATOR PUSH-FULL TUBE
2 SIGNAL PISTOL CARTRIDGE CONTAINER SUPPORT
3. PANEL JUNMCTION BOX

. HYDRAUIC PUMP OUTLET CONNECTION

4
5. HYDRAULIGC FUMP INLZT PORT

6. FUEL TANK VENT LINE CONNEGTIONS

7. BRAKE HYDRAULIC LINE GONMNEGTIONS
8. CONTROL STICK CONDUIT ASSEMBLY
9. GUN HEATER DUCT ADAFTERS

10. OIL "Y"DRAIN VALVE SUPPORT
Il. WING FLAP HYDRAULIC LINE CONNEGTIONS
I2. LANDING GEAR HYDRAULIG LINE

_ CONNECTIONS
I3. CONTROL STICK STOP
|4. AIRSPEED LINE GONNEGTIONS
I5. FUEL SELECTOR VALVE SHAFT

UNIVERSAL JOINT
i6. COWL FLAP TORQUE SHAFT SUPPORT LUCS

Figure &2—Center View of Panel—Upper Surfoce
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Figure 84— Airplane on Wing Supports—3/4 Rear View
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15, Free the fuel supply line and 1/4-inch
primer line which are secured by Adel clamps to the
lug on the center line bulkhead at the wing leading
edge by removing the one attaching screw.

16i. Remove the cowl flap torque shaft sup-
port {figure 62} which is held by two bolts to lugs
on the center line bulkhead at the wing leading edge.

17, Disconnect the electrical connector plug
from the elecrric fuel pump motor.

18 Disconnect the fuel selector valve shaft
by removing the pin above the universal joint at the
top of the wing forward of the firewall on the left
side.

19, Remove the pilot's seat from the cockpit.

20.  Remove the armor plate immediately aft
of the pilot’s sear.

21, Disconnect the elevator push-pull tube
from the bellcrank on the jack shaft.  Also, remove
the bolt attaching the control stick stop to the lug
on the center line bulkhead forward of the control
stick to provide more working space in the cockpir.

22, Disconnect the wing fuel tank vent lines
at the hose connections on each side of the fuselage.
Plug or seal the vents to the tanks.

23. Before the following steps are accom-
plished, hoist the airplane onto wing supports as
shown in figures 63 and 64. Arach the fronc hoist-
ing sling clevis ends to the lugs on the engine mount
(figure 11). Be swre to install the nuts on the clevis
bolts to avoid danger of the bolts slipping out from
the clevis ends when the airplane is suspended. Attach
the tail hositing sling to a bar passed through the
lift tube in the rear of the fuselage (figure 11}. Hoist
the airplane and place the wing supports under the
wing just outhoard of the gun installadons, Do port
let the full weight of the airplane rest on the wing
supports. The wheels must be off the ground so that
the landing gear can be operated.

24, Raise the landing gear by placing the
landing gear selector valve handle in the "UP™ posi-
tion and operating the electric hydraulic pump or the
hand hydraulic pump. When the gear is locked in
the retracted position, place the control handle in the
"DOWN" position to relieve the hydraulic pressure
in the system. WWith the selecror valve handle in the
"DOWN" position, the tail wheel should fall by its
own weight into the extended position. If the tail
wheel will not extend readily, a few strokes of the
hydraulic hand pump will start it. Stop operation of
the hand pump as soon as the tail wheel doors start
o open and pull the tail wheel down by hand, if neces-
sary. Return selector valve handle o "NEUTRAL™,
With the pressure relieved in the system, the nuisance
of hydraulic fluid spurting out when the lines are
disconnected is avoided.

IMPORTANT

If the wing is to be separated into its two in-
dividual panels after the wing is separated
from the fuselage, it is necessary to remove
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Figure &65-—-Wing Bomb Control Cables in Wheel Wall

the landing gear inner side fairing and the
landing gear inner door from both panels
hefore the wheels are reweacted.  This is done
50 that the fuel tank doors can be removed
fater.

It is, also, necessary 1o disconnect the two
wing bamb control cables which are accessible
through the right wheel well when the land-
ing gear is extended. Remove the top wheel
pocket cover and disconnect the wing bomb
control cables at the quick detachable clev-
ises. Remove the fairlead from the bracket
above the wheel, draw cables through and
replace the fairlead. (See figure 65.) The
wheels can now be retracted and the wing
bomb control cables will not cause any diffi-
culty when the panels are separated.

25, Disconnect the hydraulic line from the
end of the hand hydravlic pump (figure 62) and ar-
tach a rubber hose to the pump at this point. Pump
the hydraulic fluid from the system into a one gallon
container by means of the hand hydraulic pump until
the pump handle moves freely indicating that all fluid
in the system has been withdrawn., Approximately
one gallon of hydraulic Auid will be withdrawn from
the system.

26.  Disconnect the hydraulic line from the
port at the center of the hand hydraulic pump. (See
figure 62.)

27. On those airplanes that are provided
with the signal pistol, the two hydraulic lines that
are connected 1o the hand hydraulic pump lie under
the cartridge container support assembly. Remove
the two screws from the inboard side of the container
support that attach the support to the cockpir floor,
and remove the hydraulic lines from under the sup-
port assembly.
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Figure &66—Airplane on Wing Cradle

28, At this stage of disassembly, hoist the
airplane off the wing supports and remove to the
cradle as shown in figure 66. Support the aft end of the
airplane by the hoist until the wing is separated from
the fuselage and the fuselage is transferred o a dolly
as shown in figure 67.

IMPORTANT

Seal all ports and openings in the hydraulic
system immediately upon disconnecting the
lines,

29, Disconnect the two hydraulic lines to
the landing gear at the connections on the cockpit
floor. (See figure 62.)

30. Disconnect the two hydraulic lines to
the wing flap actuating cylinder at the floor line aft
of fuselage bulkhead 5 on the lefr side of the air-
plane, (See figure 62.)

31, Disconnect the two brake system hy-
draulic lines at the floor line, one on each side of
the cockpit and forward of the rudder pedals. (See
figure 62.)

32, Disconnect the two airspeed lines at the
floor line on the left side of the cockpir. (See fig-
ure 62}

33, Disconnect the electrical connector plugs
from the two junction hoxes on the cockpit floor,
one on ecach side of the pilet's sear.  Also, disconnect
the electrical wires (those which are a part of the
conduit assembly from the flight control stick and
those from the fuel tank gages) from the six-stud
terminal strip that is located under the main switch
box. (See figure 62.)

34. Free the oxygen line which is secured
by an Adel clamp to the cockpic floor at the point
just inboard of the elecirical junction box at the

lefr of the pilot's seat by removing the one attaching
SCIEW.

35. Remove the nuts from the fuselage-to-
wing bolts using 1/2-, 9/16-, and 5/8-inch open. end
and socket wrenches, Use the open end wrenches w
hold the nuws inside the cockpic. Use the socket
wrenches to unscrew the bole from the nue from out-
side the cockpit.

36. Raise the airplane slightly to relieve the
load on the wing-to-fuselage bolts.

37. Remove the wing-to-fuselage bols,
using a bolt puller if one is available.

38. Raise the aft end of the fuselage until
it clears the trailing edge of the wing by approxi-
martely six inches. Then raise the front end of the
fuselage approximately three inches. Be sure that all
lines and connections are free, then raise the complete
fuselage, front and rear, and move it forward at the
same time to clear the lines at the leading edge of
the wing. Transfer the fuselage assembly to a dolly
as shown in figure 67,

(h) DISASSEMBLY OF WING.

I.- To separate the wing into its two panel
assemblies, the work is most easily accomplished by
supporting the wing vertically on its leading edge in
4 buck placed just outboard of the guns in each panel.
(See Agure 38.)

2, Remove the fuel supply lines berween
the fuel tanks and the fuel selector valve on the un-
der surface of the wing near the wing march angles.
For those airplanes with the battery installed in the
engine compartment, remove the battery vent line that
is artached o the under surface of the wing near
the match angles,

3. Disconnect the fuel line berween the foel
selector valve and the fuel strainer at the selector valve.
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Figure &7—Fuselage on Dolly

Remove the rwo bolts attaching the fuel strainer to
the panel, and remove the four bolts attaching the
fuel pump and maoror assembly bracker wo the panel.
Remove the fuel strainer, fuel pump and motor as-
sembly, and the connecting fuel lines as a unit.  Seal
all open lines and ports to prevent dust and foreign
material [rom entering the units,

4, Remove the bolt attaching the fuel se.
lector valve brace to the bracket on the panel. Re-
move the three boles aaching the selector valve sup-
port o the march angles. Remove the selector valve,
brace, and support from the panel. The selector valve
control rod that extends through the panel may be
withdrawn withour detaching from the selector valve,

3. Disconnect the belly-bomb-tank contenl
cables from the bomb shackle and remove the homb
shackle. The bomb shackle is held by two bolts, one
at the front and one at the rear, to the bomb rack
mounting fittings which are bolted to the wing maiwch
angles.

6. Remove the belly-bomb control-cable
fairleads from the tee section on the bottom of the
wing.

7. The landing gear inner side fairing and
the inner door muost bhe removed in order to remove
the fuel tank doors. If the inner side fairing and
inner door were not removed when the wing was sep-
arated from the fuselage, it will be necessary to at-
tach a portable hydraulic system o the two hydraulic
lines to the landing gear and pump the landing gear
to the extended position, in order o gain access to
the attaching screws inside the fairing installation.

& While the wheels are extended as in the
previous step, remove the wp wheel pocket cover from
the right panel, and disconnect the wing homb con-
trol cables ar the guick detachable clevises. Remove
the fairlead from the bracker above the wheel, draw

cables through and replace the fairlead. The wheels
can now be retracted and the wing bomb control
cables will not cause any difficulty when the panels
are separated.

% Remove the six bolts which hold the
bomb shackle mounting front fittings and the homh
sway brace and front keel cowl supports to the mawch
angles and remove the two bolts attaching the tee
section fittings {at the rear) to the wing match angles.
Remove the front bomb shackle mounting fietings
from the tee section by removing the one attaching
bale.

1. Remove the two bholts which hold the
tear sway brace supports to the match angles at web
3 and remove the suppores.

11. Loosen several of the holts through the
fuel tank door match angles approximately one turn
to relieve the strain on the many screws which ar-
tach the tank doors to the wing.

12. Remove all screws attaching the fuel
tank doors to the wing.

{3. Remove the bolt through the match
angles at web 3 and remove the eight bolts artach-
ing the deors to web 3 at this point

14, When all attaching screws are removed,
lift the tank doars as a single unir, ofl the wing,

13, Remove the wing fuel tank gages, and
the fuel tank filler caps. Remove the spring holding
the scuppers to the filler cap adaprer and remove the
bonding at the scupper attaching screw. Be sure
all fuel rank vent lines are removed from the tank
fictings and seal all openings into the tanks.

16. Loosen the tank strap turnbuckles and
remove the Srraps.

17. Remowve the fuel ianks.
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Figure &8—Splice Plate at Web 3

18, Remove the three bolts from one side
of the splice plate which connects web 3 of each
panel. (See iigure G8.)

19 Disconnedr the rwo 3/8-inch hydraulic
lines to the right landing gear at the tee fittings located
in the left wing panel hetween web 3 and weh 4.
Remove the chafing block from the center line bulk-
head so that the hydraulic lines may be pulled through
the opening in the bulkhead when the panels are
separated. (See figure 60}

2. Disconnect the links from the wing flap
acruaring cylinder 1o the bellcrank in the left wing

—DISCONNECT LINES HERE TO SEPARATE PANELS

REMOVE CHAFING BLOCK TO SEPARATE PANELS

Figure é9—Llanding Gear Hydraulic Lines in Wing
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panel and disconnect the hydravlic lines ro the ac-
tuating cylinder, The cylinder is attached o che cen-
ter line bulkhead, (See ﬁgur& 500

21, Remowve the two bols which atach
the conrrel stick rorque tube rear fitting to the macch
angles,

22, Disconnect the links st the aileron con-
rrol arm on the torgque tube, (See figure 70.)

23, Remove the bonding from the conrrol
stick to the wing panel.

24, Remove the bolt which ataches the
lower end of the elevator stop w the lug on the
center line bulkhead. (This step may have been ac-
complished when the wing was separated from the
fuselage.)

AILERON CONTROL STOPS
CONTROL STIGK TORQUE TUBE

1&_:-3"1;‘;'_\1- ; ' e g i T
- T3, ?

e : L ) "_|:
LINKS TO AILERON GONTROL
BELL GRANK IN WING

Figure 70—Control Stick Torque Tube

25, Remove the two holes which arach the
control stick torgque tube forward fittings to the match
angles and remove the conrrol stick assembly.

26, Before removing all boles through the
wing march angles, block up the wing vear the macch
angles 1o facilitate removal of the boles

27, Remove all bolts through the march
angles and separate the wings. The center line bulk-
head is arrached t and will remain with the right
panel, (See figure 39.)

{3 ASSEMEBLY AND INSTALLATION,
fa)  ASSEMBLY OF WING.

1. Support the lefr and right panels in dol-
Fies, Block up the panels near the march angles, as
required, and install holis at several peints through
the wing match angles w connece the panels,
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2. Install the remainder of the bolts through
the wing match angles omitting the bolts which at-
tach the control stick torque tube forward and rear
fittings to the match angles,

3. Atvrach the control stick torque tube as-
sembly to the wing match angles.

4. Connect the links berween the aileron
belleranks in the wing and the torque rube arm
at the arm on the torque tube. (See figure 70.)

3. Connect the links from the wing flap ac-
tuating cylinder to the hell crank in the left wing
panel and connect the hydraulic lines to the actuating
cylinder. R

6. Install the landing gear hydraulic lines

in the wing and connect them to the tee fittings lo-
cated in the left wing panel berween web 3 and 4.
Refer to the "Tube Chart for Hydraulic System™ in
section V1L for application of anti-seize thread. lubri-
cant and the torque requirements of the tube fittings,
Install the chafing block over the hydraulic lines where
they pass through the center line bulkhead. (See fig-
ure 69.)

7. Install the splice plate which connects
web 3 of each panel. (See figure 68.)

& Install the wing bomb pulley and bracket
assembly on the top of the left panel and string the
cables through the fairlead into the wheel well.

Mote

If a portable hydraulic system is not available
to lower the landing gear, attach a piece of
wire 1o the wing bomb control cables before
they are strung into the wheel well. When
the wing is attached to the fuselage and the
airplane hydraulic system can be used to
lower the landing gear, the wing bomb con-
trol cables can be connected and the top wheel
pocket cover installed. (See figure 65.)

& Inspect the fuel tank strap brackets for
security of attachment, Replace the brackets if de-
fective and tighten the attaching boles.

10, Make sure the filler neck scupper drain
lines are attached at the scupper.

11, Make complete inspection of the fuel
tank compartments. Be sure the nut plates installed
on the under side of the cockpit floor and the nut
plates for attaching fuel tank doors are not mutilated
or missing,

12. Before installing the fuel tanks inspec
the tanks for cuts, punctures and other damage. Check
the tightness of the hand hole covers, Artach the
filler neck adaprer to the neck of the tank,

13, lnstall the fuel tanks. Installation is
facilitated by using two “shoe horns”, one placed over
each web, to avoid tearing the tank covering when
the tank is pur in place,

Mote
The “shoe horn" is made from a piece of 051
dural sheet, 12 inches wide and 18 inches
long. Double back four inches of the length
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TIGHTEN FUEL TANK STRAPS TO OBTAIN
THE DISTANCES SHOWN SETWEEN WEBS 2 AND3
THIS WILL FACILITATE |NSTALLATION OF
FUEL TANK DOORS,

AIRPLANE CENTER LINE

AL ' G o 25
STATION=——]  wEB Ve STATION ]
a4 2 22%

WING FUEL
TANK STRAPS—

Figure J1—Tightening Fuel Tank Straps

of the sheet, thus reducing the overall length
to 14 inches. Bend the four inch doubled end
over to form a right angle with a single thick-
ness leg of 10 inches and a doubled thick-
ness leg of four inches, The end is doubled so
that danger of cutting the fingers on a sharp
edge is avoided when the “horn™ is removed
from between the web and the tank.
I4. lnpstall the fuel rank straps and safery
wire the turnbuckles,

Nole.

Care must be observed in tightening the wing
fuel tank straps to prevent misalignment of
web 3. Adjust the straps to obtain the dis-
tances between web 2 and 3 that are shown
in figure 71. Proper alignment of web 3 will
facilitate installation of the fuel tank doors,

15, Install the fuel tank strainers and drain
cocks in the wing tank sumps.

16.  Inspect for completeness of the fuel rank
installation before installing the doors.

I7. Check the depth of fuel tank against
the length of the fuel gage float chamber to insure
that the floar chamber does not contace the botrom of
the tank. If the float chamber contacts the borrom
of the tank, the tank is shallow and must be re
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placed. If the shallow tank is not replaced, the
tank may be punctured by the gage floac chamber
because of constant rubbing of the chamber against
the tank botom.

1%, Install the wing fuel rank gages and
the fuel tank filler caps. Install the spring holding
the scuppers to the filler cap adapter and install the
bonding braid ac the scupper attaching screws. Be
sure all openings into the tanks are sealed. Be sure
to install the fuel gages so that the dials can be easily
read by the pilot.

19, Install the fuel tank doors. If doors are
installed as a single unir, be sure that the bolts
throngh the fuel tank door macch angles are loosencd
approximately one turn so that the door attaching
screws may be installed.

20, Install all screws attaching the fuel tank
doors in the wing. Install the eight bolts near the
wing match angles attaching the doors to web 3 and
safery wire, :

21. Install the rear sway brace supports to
the match angles at web 3.

22, Install the bomb shackle mounting front
fittings and the bomb sway brace and front keel cowl
supports on the maich angles at web 2.

23, Attach the tee section fittings to the
wing match angles at web 4.

24. Install the two pulley and bracker as-
cermblies, one on the op and one on the lower sur-
face of the left panel, just aft of web 4.

25. Install the belly bomb control cable fair-
leads on the tee section on the botram of the wing.

87-03-565
TEE SECTION —

87-45-518
FITTING ——

B7-45-533
SHACKLE ASSEMEBLY

EF?"J'I:}-'EIIlE'-llll
BLOCK

Figure 72—Inserting Block in Shackle Prior
to Installation
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26, Install the bomb shackle. Be sure o in-
stall the block, part MNo. 87-70-913, as shown in fig-
ure 72,

27, String the belly bomb cables from the
bomb shackle through the fairleads and the pulleys
installed in steps 24 and 23, preceding. Cuc the cables
to required length and install end fetings and solder.

28, Install the two cockpit heat adapter seals
in the top of the wing leading edge.

29, Install che fuel selector valve.

30, Install che fuel strainer, fuel pump and
motor assembly and the connecting fuel lines, as a
unit on the panel.

31, Connect the fuel supply lines between
the fuel tanks and the fuel selector valve.

32. For those airplanes with the battery in-
stalled in the engine compartment, install the batery
vent line on the under surface of the wing near the
match angles.

33, Install the landing gear fairing.

34. Be sure that all arcaching screws and
bolts are installed and tightened to the proper torque.
(5} FINAL TEST AFTER ASSEMBLY.

1. Before the wing is attached o the fu-
selage, the landing gear should be tested by an auxil-
iary hydraulic system for proper operation. Any mal-
function must be investigated and corrected.

2. Before attaching the wing to the fuselage,
abour 30 men shonld be made available to lifr the
complete wing and turn it abour its leading edge to
ascertain if any loose parts or tools have been left in-
side the wing. Any sound or rattle inside the wing
must be investigated and corrected before the wing
is attached o the fuselage.

(¢) INSTALLATION OF WING.

I. Before attaching the wing to the fuselage,
apply a generous coating of grease, Specification AN-
G-3, to the mating surfaces of the fuselage lower lon-
gerons and the wing attachment tees.

2, In lowering the fuselage onto the wing,
care must be taken not to damage the lower edge of
the firewall, hydraulic lines, and other installations
cither on the wing or in the fuselage.

3. Lower the forward end of the fuselage
slightly in advance of the rear of the fuselage so that
front fittings at the firewall, may be engaged firs,
and align 2nd inserc the bolts, Then lower the fu-
selage until the remainder of the holes are aligned,
Install the proper size bolts with the heads outhoard,
working progressively from front to rear. Inscall the
three bolts attaching the wing trailing edge march an-
gle to the fuselage (center) march angle.

4. Ar this stage of assembly, hoist the air-
plane off the wing cradle and remove to the wing
supports a5 shown in figures 03 and 64,

5. lnstzll 2nd connect the landing gear and
wing flap hydraulic lines, (See fAgure 62.) Refer to
the "Tube Charr for Hydeaulic System”” in section VIII
for application of anti-seize thread lubricant and the
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torque requirements of the tube fiings. Fill and
bleed the airplane hydraulic system according to the
instructions given in section IV, paragraph 7, ¢, (10).

6. Connect the brake hydraulic lines., (See
figure 62.} Fill and bleed the brake hydraulic system
according to the instructions given in section IV, para-
graph 4, &, (8)

7. Connect the two airspeed lines at the floor
line on che left side of the cockpit. (See figure 62.)

#.  Connect the electrical connector plugs to
the two junction boxes on the cockpit floor, one on

" each side of the pilot's sear.  (See fgure 62.) Also,

connect the electrical wires (those which are a part
of the conduit assembly from the flight control stick
and those from the fuel tank gages) to the six-stud
terminal strip located under the main switch box. Be
sure that each wire is connected to the proper terminal
stud.  Each wire is marked by a number and muse
be connected to the terminal stud that is marked by
the same number,

9. Connect the elevator push-pull tube to
the bellerank on the jackshafc at station 5. Attach
the control stick stop to the lug on the center line
bulkhead. {See figure 2.}

1. Install the station 5 armor plate.

11, Install the pilot’s seat.

12, Cononect the wing fuel tank vent lines
at the hose connections on each side of the fuselage,

13, Connect the fuel selector valve control
rod and install the pin at the universal joint located
forward of the firewall at the top of the left panel lead-
ing edge. Be sure that the rod linkage is properly
connected so that when the control handle in the cock-
pit is turned to any tank the corresponding port in
the selector valve is opened. Each rod link is marked
with a scribed line or a red painted line running
lengthwise of the rod. The marks on the linkage
must line up before the links are fastened together.

14. Connect the electrical connector plug to
the fuel pump motor,

15, Install the cowl flap torque shaft sup-
port on the center line bulkhead at the wing lead-
ing edge.

16. Secure the fuel supply line and 1/4-inch
primer line by Adel clamps to the lug on the center
line bulkhead at the wing leading edge. The clamps
are attached by one attaching screw.

I7. Connect the 1/4-inch primer line at the
hose connection to the fuel selector valve,

18, Connect the oil "Y" drain valve to the
support on the leading edge of the wing by installing
the two attaching screws.

19.  Connect the fuel supply line berween the
engine driven pump and the electrical fuel pump.

200, On airplanes with the battery installed
in the engine compartment insert the battery vent line
in the top of the battery vent jar.

21. Secure the Adel clamp, holding the 3/8-
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inch oil tank scupper drain line, to the attaching screw
in the left gun heat adapter in the wing leading edge.

22, Connect the two gun heater ducts to the
adapters in the leading edge of the wing, (See fig-
ure (2.)

23.  Connect the fuel supply line between the
fuel selector valve and the fuselage tank at the pipe
connection aft of the wing trailing edge.

24, Install the air exit duct and connect the
rear crankcase breather line and the 1/4.inch venrt line
at the hose connections forward of the wing leading
edge on the left side of the engine compartment. Be
sure the air seals berween the radiators and the exit
duct are installed, the turnbuckles tightened and safery
pinned,

23, Install the rear side cowl and cowl flap
assembly.

26, lnstall the bottom engine cowl. Be sure
to install the canvas air seals in the air intake ducts
of the bottom engine cowl and secure them in place
by tightening the turnbuckles and installing the safety
pins. Be sure the grommerts for the fuel pump, spark
plug, and battery and firewall junction box cooling
pir pipes are installed in the ducts of the botom en-
gine cowl,

27, lnstall the wing fillets.

MNete
Before attaching the left front fillet to the air-
plane, connect the front crankcase hreather
line to the overboard fitting on the filler.

28. Install the keel fairings.
28, Install the belly tank,
b, WING TIPS,

(1) DESCRIPTION.—The wing tips are detach-
able for replacement in the event of damage. These
tips are attached to the wing by a series of flush-type
screws on the surface.

(2} REMOVAL OF WING TIPS.—Remove the
lower wing tip running light and disconnect the elec-
tric wire from the panel electrical installation at the
lamp terminal. Remove the attaching screws about the
inboard edge of the wing tip and remove the wing
tip from the panel.

Nota

The electrical wire to the wing tip running
light also may be disconnected ar the terminal
block inside the wing panel. The terminal
block is accessible through the inspection
door that is located on the under surface of
each panel near the outboard leading edge.

(3] INSTALLATION OF WING TIPS.—A tip
will fit best on the wing for which it is marked. Ow-
ing to a slight variation in manufacturing tolerances,
a new tip or one from another wing may have to be
reworked slightly to correctly fit any given wing. It
is most important, however, when installing any wing
tip, to observe the following steps in the order in
which they are listed:
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Figure 73-—Installing Wing Tip—5Step 1

(@) Make sure that the flange of the wing and
bulkhead, to which the nutplate strips are attached,
follows the contour of the wing. Tap with a wooden
mallet 1o align, if necessary. (See figure 73.)

{&) Check all floating nuts on the wing. end
bulkhead flange for free movement and security of at-
tachment. (See fgure 74.)

(¢} Tap with a wooden mallet around the in-
ner contour of the tip acaching flange to flare our the
flange slightly. Do not use force as sporwelds may be
broken. {See figure 75.)

(d) Thread the electrical conduit to the wing
tip running lights into the rip and slide the tip on
the wing from the trailing edge. Align the last two
holes in the lower side of the tip at the trailing edge
with the nutplates in the wing and install one screw.
{See figure 70.)

fe) ‘Tap the wing tip into position so that the
holes in the tip are aligned with the nutplates in the
lower surface of the wing panel about one-gquarter of
the distance forward from the trailing edge. Install
one screw as shown in fiigure 77.

Mote

1f, at this point, interference by the tip skin
with the wing skin is noted, remove the tip
and file the rip skin © allow 1/32-inch clear-
ance when reinstalled.

(f) Following the procedure given in step (el,
align the holes in the tip with the nutplates in the
panel about three-quarters of the distance forward
from the trailing edge and install one screw. (See fig-
ure 78.) Figure 75—Installing Wing Tip—5fep 3
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Figure 77—Installing Wing Tip—5Step 5
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Figure 80—Installing Wing Tip—Step 8

{g) Working on the top side of the tip, pull
the tip so that the holes align with the nutplates in
the upper surface of the wing panel. Install three
screws, one opposite each screw that was installed in
the lower surface in steps (d), (&), and (f). (See figure
783

{h) If necessary, at this point strike the lead-
ing edge of the tip with cupped hands to bring the
holes on the forward end of the tip in alignment and
install one screw on each side near the tip nose, (See
fipure 80.) Do not strike the tip with a mallet as this
will dent the tip bow.

(i) Install the remaining screws.

(7) General directions:

I. To align a floating nut plate with attach-
ing holes, a smooth tapered drift may be used. How-
ever, do not force the tip itself in alignment with the
drife because the dimpled tip hole may be cracked or
the floating nut may be sprung out of position which
will necessitate removing the entire tip.

2, Yhen interchanging wing tips or inseal-
ling a new spare tip, not previously fitted, follow the
note under step {e). It may be necessary, where a few
atraching holes do not line up, to file the tip dimpled
holes. A No, 10 tap may be uwsed if required bur care
must be taken not to destroy the threads of the nut
plate. If the nut plate has a fibre locking collar, the
tap must not enter this portion.

e, AILERONS.

(1) DESCRIPTION.— The ailerons are built
with Frise-type aerodynamic balance and are also dy-
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pamically balanced. The right and lefr aileron trim
tabs are of the fixed type, and must be adjusted on the
ground. In addition to the fixed type trim tab, an
electrically controlled trim tab, which is adjustable in
flight, is incorporated in the left aileron for AF43-
24252 and subsequent airplanes. The ailerons are con-
scructed of metal, including & strossed skin leading
edge, and are fabric covered. Three 1 wunting bearings
are provided on each aileron.
{2y REMOVAL OF AILERON,

{a) ERemove the bonding.

ih) Hemove the one bolr ar the center hinge
and the cap from each end bearing. The control arm
slips out of the socket on the control drum in the panel.

AILERON
HINGE BEARING

GRAPHITE IMPREGNATED-
FABRIC BUSHING

Figure 81—=Inboard End of Aileron

Figure 82—Aileron Control Drum in Panel
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Figure 83—Wing Flap—Open 45 Degrees

(3) INSTALLATION OF AILERON.——Raise the
aileron unril the ball bearings on the ends of the ail-
eron are seated in the upper half of the splic clamp
fictings on the panel, and the center hinge on the panel
drops into place through a slot in the aileron leading
edge. Ar the same time, it is necessary to guide the hall
end of the control arm, with the composition waxed
bushing installed (figure B1) into the socket of the
drum in the panel. (See figure 82.}) Clamp and bolt
the end hinges and bolr the center hinge through an
access door in the lower aileron surface. Connect the
bonding tabs.

MNeote

Because of the design of the bearing retain-

ers, the inboard and outboard caps are not

interchangeable.

d. WING FLAPS.

{1} DESCRIPTION. — Hydraulically-operated,
split trailing edge flaps extend from within a few
inches of the airplane center line to the inboard ends
of the ailerons on the under surface of the wings. They
are attached to the wing by conrinuous hinges running
the full length of each flap. (See figure 83.) A wing
flap position indicator is installed inside the lefr wing
panel trailing edge and is linked tw the flap. When
the flap is lowered, a peg, which can be seen from the
cockpit, extends above the top surface of the wing and
indicates the angular deflection of the flaps. When
the wing flaps are closed the peg is retracted fush with
the top surface of the wing. The position indicator
linkage is provided with a turnbuckle for adjustment.
(See figure 84.) .

{2) BEMOVAL OF WING FLAPS —Disconnect
the flap position indicator linkage from the lefr flap.
Remove all clevis bolis which connect the flap control
turnbuckles to the flap. Withdraw the two continu-
vus hinge pins by pulling steadily on the hinge pin
loops located near the center of the flap hinge.

Figure 84—Wing Flag Position Indicator

{3} INSTALLATION OF WING FLAPS.—In-
terlock the flap hinge and hold the flap in position
while inserting the hinge pins. The loop ends of the
hinge pin may be clamped in the chuck of a low speed
portable electric drill. Lubricate the hinge pin with
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Figure 85—Installing Wing Flap Hinge Pin

engine lubricating cil, Specification AN-VV-0-446,
grade 1080, and use the rotating motion of the drill
to aid in feeding the hinge pin through the hinges.
(See figure 85.) Artach all clevis ends of the trn-
buckles to the flap and adjust the turnbuckle barrels
to seat the flap at the trailing edge evenly. Lockwire
all turnbuckle barrels.

(4) ADJUSTMENT OF FLAP POSITION IN-
DICATOR. (See figure 84.)—With the flaps fully ex-
tended, adjust the turnbuckle to make the position in-
dicator read “45 degrees.” Raise the flaps and check
the position of the indicator. It should be flush with
the wing surface. Readjust the turnbuckle if necessary
to bring the top of the indicator flush with the wing
skin.

e, WING FILLETS.

(1) DESCRIPTION.—The wing fllet installa-
tion consists of the front, intermediate and rear wing
filler assemblies. The wing fillets are made of formed
alclad sheet and are artached by slotted head screws
which are screwed into nut plates installed in the fuse-
lage and the wing panel. The wing fillets are lap
jvinted: the front fillec overlaps the intermediate fillet,
and the intermediate fillet overlaps the rear fillet.

() REMOVAL OF WING FILLETS,— Any
wing fillet may be removed from the airplane without
removing the other fillet assemblies. The rear keel
fairing must be removed before the rear wing fillet can
be removed, Remove the attaching screws from the
fillet and remove the fillet from the airplane.

(3) INSTALLATION OF WING FILLETS. —
The wing fllers are installed by replacing the hllers
on the airplane and installing the avtaching screws.
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Installation of the wing fllets is facilitated by follow-
ing the procedure that is given for installing new wing
fillets. MNew or spare wing fillers must be installed in
the following order: rear wing fllet, intermediate
wing filler, and front wing fillet. The following pro-
ceiure is given for installing new or spare wing fillers
on the airplane.

‘FUSELAGE

[.INSTALL FIRST SCREW HERE
2. INSTALL THIRD SCREW HERE
3INSTALL FOURTH SCREW HERE
4 INSTALL FIFTH SCREW HERE

Figure Bé—Installing Rear Wing Fillet—Step 1

WING PANEL

REAR WING FILLET

= Sk PSSR S

INSTALL SEGOND SCREW HERE

Figure 87—Installing Rear Wing Fillet—5tep 2

{a) REAR WING FILLET.

1. Peen the edge of the rear wing filler so
as to obtain a tight fit against the fusclage.

2. lnstall screws at the points shown in fig-
ures 86 and 87. An ice pick may be used to force the
fillet into position so that the screws can be installed
mare easily.
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REAR WING FILLET

WING PANEL FUSELAGE

FUSELAGE STATION 7

INSTALL SECOND  SCREW HERE

INSTALL SIXTH SCREW HERE Figure ?”—'"5’*—“'”""52 ::;Ef;?ediﬂfe Wing Fillet—

Fi 88—Installing R Wing Fillet—5Step 3
igure nstalling Rear Wing Fille ep INSTALL THIRD SGREW HERE

3. Install screws along panel, working from
the trailing edge forward as shown in figure 88, In
some cases it will be necessary 1o enlarge the holes in
the filler.

4. Enlarge the remaining holes in the fillet
to line up with nutplates in the fuselage and install the
remaining screws.

INTERMEDIATE WING FILLET
FUSELAGE REAR WING FILLET

FUSELAGE WING PANEL

Figure 91—Installing Intermediate Wing Fillet—
Step 3

(&) INTERMEDIATE WING FILLET.

1. Peen the edge of the fillet 50 a5 to obtain a
tighe fic against the fuselage.

2. Install screws through all filler holes that
line up with the nurplates in the fuselage, (See fig-
ure 89.)

3. Using ice picks, force the wing fillet into
position so that the holes in the fillet line up with the
nutplates in the wing panel and install the screw, (See
figures 90, 91, and 92.)

4. Enlarge the remaining holes in the fillet
Figure 89—Installing Intermediate Wing Fillet— that do not line up with the nutplates and install the
Step 1 ) SCrEWS.

/W!NG PANEL
INSTALL FIRST SCREW HERE
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REAR WING FILLET
FUSELAGE STATION 7 ]

INSTALL SIXTH SCREW HERE

Figure B8—Installing Rear Wing Fillet—5tep 3

3. Install screws along panel, working from
the trailing edge forward as shown in figure 88, In
some cases it will be necessary to enlarge the holes in
the fillet,

4. Enlarge the remaining holes in the fillec
to line up with ourplates in the [uselage and install the
remalning screws.

INTERMEDIATE WING FILLET
FUSELAGE REAR WING FILLET

/WING PAMEL
INSTALL FIRST SCREW HERE

Figure 8%9—Installing Intermediate Wing Fillet—
Step 1
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WING  PANEL FUSELAGE

INSTALL SECOND SCREW HERE

Figure P0—Installing Intermediate Wing Fillet—
Step 2 o

5

WING PANEL

=) R

“FUSELAGE

Figure %1-—Installing Intermediate Wing Fillef—
Step 3

fh} INTERMEDIATE WING FILLET.

1. Peen the edge of the fillet so as to abtain a
tight fir against the fuselage.

2. Install screws through all fillec holes that
line up with the nurplates in the fusclage. (Sce hg-

3. Using ice picks, force the wing fillet into
position so that the holes in the fillet line up with the
nutplates in the wing panel and install the screw. (See
figures 90, 91, and 92.)

4. Enlarge the remaining holes in the filler
that do not line up with the nutplates and install the
SCreEwWs.
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FUSELAGE

MO, 1D THREADED REAMER

=

INSTALL FOURT

1

H SCGREW HERE

.|___

Figure 98—Installing Front Wing Fillet—Step &

2. TAIL GROUP.
a. STABILIZER.

(1) DESCRIPTION —The stabilizer 15 of alumi-
oum alloy, multi-cellular construction and is metal cov-
ered. The stabilizer is made in one piece and is in-
ternally braced. Sixteen stud fittings are installed in
the stabilizer, eight in the top and eight in the bottom
surfaces. The eight stud fittings in the bottom surface
are used to attach the stabilizer to the fuselage. Only
the four rear-most of the eight stud fictings in the
upper sucface of the stabilizer are used; these are used
for artaching the fitting assembly which is provided for
erecting the fin on the airplane.

(2} REMOVAL OF STABILIZER.—The stabil-
izer, elevators, and fin may be removed from the air-
plane as one assembly,

fa) Remove the empennage fillets,

(k) Disconnect the electric wire leading from
the base of the fin at the terminal block which is at-
tached to the forward side of the bulkhead ar fuselage
station 13. The terminzl block is accessible through
the inspection door on the right side of the fuselage
forward of the stabilizer.

e} Remove the rudder.

i) Disconnect the two elevator trim taly con-
trol flexible shafrs ar the disconnect fittings near the
inboard ends of the elevators.

fe) Disconnect the elevator push-pull link
from the elevator horn,

(f} Remove the nuts from the eight studs
AL which hold the stabilizer 1o the fuselage fecings, 1f

the fin is removed with the stabilizer and elevator as-
HERE sembly, remove the four bolts holding the fin to the fit-

Figure 9é—Installing Front Wing Fillet—5tep 4

¥ It AL

INSTALL THIRD SCREW

o

tings on the fuselage extension. Lift the stabilizer,
Figure 97—Installing Front Wing Fillet—Step 5 elevators and fin from the airplane as one assembly.
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Figure 100—Stabilizer and Elevator Assembly
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(37 INSTALLATION OF STABILIZER.—The
stabilizer, elevators, and fin may be installed on the
airplane as one assembly. If the fin was removed feom
the stabilizer assembly, erect the fin after the srabilizer
is installed on the fuselage.

() Lift the stabilizer, elevarors and fin (if ac-
tached} as one assembly and set it in place on the fuse.
lage. Install the four bolis through the fin and fuse-
lage attachment fittings, Tighten the stabilizer and
fin arraching studs and bolts evenly so that the rudder
hinge fittings on the fin and fuselage will be in proper
alignment.

(5)  Connect the electric wire from the tail run-
ning lights ar the terminal block onthe forward side
of the bulkhead at fuselage station 13. The terminal
block is accessible through the inspection door on the
right side of the fuselage forward of the scabilizer.

e} Connect the elevator push-pull link to the
elevator horn.

fd) Connect the two elevator trim tab control
flexible shafts ar the disconnect ficrings near the in
board ends of the elevators,

(e} Install the rudder.

{f} Install the empennage fillers,

i—'igure T01—Fin Assembly

b, FIN.

(1} DESCRIFTION.—The fin iz of aluminum
alloy, mulri-cellular construction and is metal covered.
The fin, which is internally braced, is atached to the
fitting assembly on the top of the stabilizer and to the
fuselage extension by eight bolts through the attach-
ment fietings. The artachment fictings are designed so
that when the fin is erected on the airplane, it is in line
{0 degree offset) with the airplane cenrer line,

Section |V
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I, 87=153-914 FITTING ASSEMBLY

2. B7-1Z2-501 FIN ASSEMBLY

A EBT-M-a06 RUDDER ASSEMBLY

4. ELECTRIC CABLE TO T.ﬁrl__ RUMMING
LIGHTS

5. BT-11-501 STABILIZER ASSEMBLY

B, BT-13-901 L/R ELEVATOR ASSEMBLY

Figure 102—Empannage Assembly Fairing Removed

{2} BREMOWVAL OF FIM.

(@) Remove the empennage fillets. _

(&) Disconnecr the eleciric wire leading* from
the base of the fin at the terminal block which is ar-
tached to the forward side of the bulkhead at fuselage

station 13, The terminal block is accessible through

the inspection door on the right side of the fuselage
forward of the stabilizer. Free the wire from the studs
in the stabilizer which are located forward of the fin,

(¢} Remove the rudder.

{dl Remove the eight bolts which hold the
fin to the fittings on the fusclage and to the licting
assembly that is attached o the stabilizer, and remove
the fin,

(3} INSTALLATION OF FIN.

(@) Install the eight bolts avaching the fin to
the fuselage and stabilizer attachment fistings, Tighten
the fin attaching bolts evenly so that the rudder hinge
fictings on the fin and fuselage will be in proper al i
ment.

{f)  Install the ruddee.

fe)  Connect the electric wire from the tail run-
ning lights ar the terminal block on the forward side
of the bulkhead at fuselage station 13, The terminal
block is accessible through the inspection door on the
right side of the fuselage forward of the stabilizer. At
tach the wire to the studs in the stabilizer which are
located forward of the fin.

{d} Install the empennage fillets,
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¢, ELEVATORS.

(1) DESCRIPTION —The elevator frame 1s of
aluminum alloy construction and is covered with fab-
rie. Fach elevator is statically and dynamically bal-
anced and is equipped with a trim tab which is manu-
ally controlled from the cockpit.

(27 REMOVAL OF ELEVATOR.

fa) Disconnect the one bonding strip at the
outboard hinge bearing.

{b) Disconnect the tim tab control flexible
shaft at the disconnect fitting near the inboard end of
the elevator,

fe) Remove the two boles, one from the out-
board and ene from the center hinge bearings.

(d} Remove the two bolts from the elevator
end fitting and remove the elevator. (See figure 103.)

BT-15-012 BEARING
CASSEMBLY WITH
BEARING SEAL

87-13-031 ELEVATOR
CONMWEGTION FITTING

z'h

75-153-013 BOLT (4 REQUIRED)
BY-15-918 DUST SEAL
B7-13-030 ELEVATOR HORN

Figure 103—Elevator Connecting Assembly

{3) INSTALLATION OF ELEVATOR.

{w) Place the elevator in position on the sta-
bilizer and install the rwo bolts, one in the outboard
and one in the center hinge bearings.

i) Install the two bolts through the elevator
end fAtting.

fe) Connect the erim tab control fexible shaft
at the disconnect fitting near the inboard end of the
elevaror.

) Connect the one bonding strip at the out-
board hinge bearing.
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d. ELEVATOR TRIM TAB.

(1) REMOVAL—Disconnect the conerol wires
from the tab horn, rotate the 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
face of the tab spar.  Pull the tab ourward and down-
ward until the hinge shaft on the inboard end of the
tab is free.

(2) INSTALLATION.—Put the inboard end of
the tab hinge shafe in place and install the two cap
screws actaching the block to the outhoard end, Rotate
the tab to neutral position and connect the control
wires to the tab horn.

. RUDDER.

(1) DESCRIPTION,—The rudder frame is of
aluminum alloy construction and is covered with fab-
ric. The rudder is statically and dynamically balanced
and is equipped with a im tab which is manually
controlled from the cockpit.

Figure 104—Rudder Assembly

{2} REMOWVAL OF RUDDER.

fa) FRelieve the tension in the rudder control
cables by loosening one of the turnbuckles at the rud-
der pedal, or ar the reducing pulley char is located afe
of fuselage station 8,

r) Disconnect the rudder control cables ar the
rudder horn, :

e} DMsconnect the rudder trim tab control
flexible shaft at the disconnect finting near the rudder
center hinge bearing.
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e} Disconnect the two bonding strips, one at
the top and one at the center rudder hinges.

{e) Remove the top hinge bolt,

(f) Hemowve the center and lower hinge bear-
ing caps and remove the rudder.

(3) INSTALLATION OF RUDDER.

{a} Before inswalling the rudder, inspect the
three hinge hearings for free rolling.

() Hang the rudder on the top hinge fitting
and install the hinge bolt. :

fe) Sear the center and lower-hinge bearings
in the hinge ficrings making sure that the thrust washer
above the rudder lower hinge bearing (figure 105) is
properly seated in the groove provided for it in the
rudder lower hinge fitting block and cap, (See figure
106.)

FELT WASHERS
87-14-

i

T5-14-026-2 THRUST WASHER

Figure 105—Rudder Lower Hinge Bearing

fd) If, after installing the rudder, the rudder is
found to bind when it is swung through its full range
of travel, it is indicative that the rudder hinge fittings
were not in correct alignment when the rudder was in-
stalled. If the stabilizer and fin attaching studs and
boles were tightened down securely, the lateral align-
ment of the hinge fictings should be correct. Check-
tighten the stabilizer and fin atachments studs and
bolts and if the rudder hinges still bind, investigate for
vertical misalignment, Remowve the lower hinge fitting
cap and swing the rudder through its complete range
of travel. If the rudder swings freely it is evident that
shims, part Mo, 75-21-303 must be added under the
block of the lower hinge ficting. If the rudder does
not swing freely, it is evident that shims must be re-
moved from under the hinge fitting block.

(e} Connect the two bonding strips, one at the
top and one at the center rudder hinges.
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(f} Codnect the rudder trim tab control fex-
ible shaft at the disconnece fitting near the rudder cen-
ter hinge hearing,

(g} Connect the rudder control cables at the
rudder horn., '

(#) Restore the tension in the cables to 110
pounds by tightening the twrnbuckle which was
loosened when the rudder cables were disconnected.

f. RUDDER TRIM TAR.

(1) REMOVAL, — Disconnect the control rod
from the 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 spar.

B7T-140- 10 HORN STOP ASSEMBLY
AF 43-24253 AND SUBSEQUENT

HINGE BLOGK FITTING
GROOVE FOR THRUST WASHER

Figure 106—Rudder Lower Hinge Fifting

(2) INSTALLATION. —Install the two cap
screws attaching the blocks to each end of the tab spar.
Rotate the tab to neutral position and connect the con-
trol rod to the tab horn,

g. EMPENMNAGE FILLETS.

(1) DESCRIPTION.—The empennage fillet in-
stallation consists of the following: the fuselage and
stabilizer filler which fits over the top of the stabilizer,
a left and right fillet which is installed under the
stabilizer, and a lefr and righc fillec shoe which is in-
stalled over the srabilizer leading edge near the fuse-
lage, The empennage fillets are made of formed alelad
sheet and are attached by slotted head screws which are
screwed into nut plates installed in the fuselage, sca-
bilizer and fin.

(2} REMOVAL OF IMPENNAGE FILLETS —
Any fillet may be removed independently from the rest,
by first removing the shoe on the leading edge of the
stabilizer. Remaove the fllet artaching screws and re-
move the filler.
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(3) INSTALLATION OF EMPENNAGE
FILLETS.—The empennage fillets are installed by re-
placing the fillets on the airplane and installing the at-
taching screws. Installation of the empennage fillets
is facilitated by following the procedure that is given
below for installing new or spare empennage fillets.

(aj Install the fuselage and stabilizer fillet,
part Mo, 87-13-903, by first, placing screws in the for-
ward center holes. {See Agure 107.)

FUSELAGE ANMD STABILIZER FILLET

Y

e SR ;
INSTALL FIRST SCREW HERE
INSTALL SECOND SCREW HERE

Figure 107 —Installing Fuselage and
Stabilizer Fillet—Step 1

4

FUSELAGE AND STABILIZER FILLET
INSTALL THIRD SCREW HERE

FIN

F
FUSELAGE
INSTALL FOURTH SCREW HERE

Figure 108—Installing Fuselage and
Stabilizer Fillet—5iep 2
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{h) Mext, install the screws in the rear holes
iSee figure 108.)

fe) Drill out the remaining holes in the fillec
and install the screws,

fe) Install all screws in top and borom holes
on both sides of the filler, parr No, 87-15-905-6, {See
figure 109.)

STABILIZER FILLET

Figure 109—Installing Fuselage and
Stabilizer Fillet—Step 3

fe) Install the shoe, part No. 87-15-905-3, over
the leading edge of the sabilizer where the fuselage
and stabilizer fillet, part No, 87-15-905, and the lower
stabilizer filler, part No. 87-15-005-6, meer. Install the
rearmost screw 1o anchor the shoe in position (figure
110}, then install the remaining screws, working from
the rear of the shoe to the front.

FUSELAGE aND STABILIZER FILLET
INSTALL FIRST SCREW HERE

STABILIZER LEADING EDGE= SHOE

Figure 110—Installing Fuselage ernel
Stabilizer Fillet—Step 4
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3. BODY GROUP,

a, FUSELAGE.—The fuselage structure is of mon-
ocoque construction emploving bulb stringers, channel-
section bulkheads and alelad aluminum alloy sheet cov-
ering {24577, The fusel:-:gt.: skin 15 attached b}r flush
head AT75T aluminum alloy rivets. The fuselage bulk-
head ac seation 3, for airplanes AF42-104429 through
AF42-1045828, 15 designed 1o protect the pilot if the
airplane should nose over completely, A jack point for
lifting the afc end of the airplane is installed aft of the
tail wheel doors.

b, COCKPIT ENCLOSURE.

(1) WINDSHIELD. o

{a) DESCRIFTION.—The windshield is made
of 1/4-inch laminated plare glass, with the exception
of a central panel. This cencral panel consists of 1.1;2-
inch chick bullet-resisting glass. The frame is assem-
bled to the fuselage by flush-head screws in fiber nuts
and may be attached or removed as one unit. A clear
view panel 15 installed in the left side of the windshield
assembly on airplanes AF42-104429 through AF43-
23251, This consists of a small section of the wind-

REAR VIEW MIRROR

Figure 111—=Clear View Panel
(AF42-104429 through AF43-23251)

Section 1V
Paragraph 3

shield side panel which may be apened inward so that
the pilot can obtain as nearly as possible an unob-
structed forward view. A small latch secures che clear
view panel in the closed positon while a small clip
holds the panel in che open position. {See figure 111.)

(&) REMOVAL OF WINDSHIELD.—Roll the
canopy back, Remove the flush-liead screws from
around the base of the windshield and lift the assembly
off the fuselage,

fe) INSTALLATION OF WINDSHIELD, —
Replace the windshield assembly on the fuselage and
install the flush-head screws.

(2} CANOPY.
{a) DESCRIFTION,

I. The canopy for airplanes AF-42-104429
through AF42-104828 consists of eight pieces of Plexi-
glas held in an aluminum alloy frame. An emergency
escape panel is installed in the left side of the canopy
which may be opened from cither inside or outside the
cockpit in the event of a turn-over on the ground. To
open the escape panel from inside the cockpit pull the
handle (F} {detail 1, figure 112} inhoard and aft to
disengage the panel release assembly (G) from the studs
(H) in the frame. The escape panel is opened similar-
ly from outside the cockpit.  Each corner of the canopy
is mounted on a truck assembly which rolls on a track
attached to the upper longeron. The canopy is moved
to the forward or aft positions by a hand crank on the
forward right side of the cockpit. The canopy is locked
in position by engaging the pin on the control crank
in a hole in the locking plate.  (See detail A, figure
112.) The lever (A} on the control crank must be
lifted to the horizontal position as shown in detail A,
if the canopy is to be moved forward or aft by hand.
The complete canopy may be released from the truck
assemblies by pulling down on the emergency release
handle (B). (See detail B, figure 112.) A force of at
least 40 pounds is required to break the lockwire (I)
which secures the canopy latch (C) on the rear pin (D)
of the link rod assembly. (See detail C, figure 112.)

WARNING

Be sure lockwire (E) is properly installed in
both emergency release mechanisms before the
airplane is flown. The lockwire used should
be 032 brass or the equivalent, The wire muse
preload each latch in the locked position pase
the dead-center position,

2, The canopy for airplanes AF42-104829
and subsequent, consists of two pieces of Plexiglas held
in an aluminum alloy frame and does not have an
emergency escape panel. The operation of the canopy
is the same as for previous model airplanes, (See fig-
ure 113.}

(6) REMOVAL OF CANOPY.—The canopy
may be removed by pulling the emerpgency release
handle (B} (detail B, figure 113), and lifting the canopy
off the airplane. The support and truck assemblies
will remain on the wrack.
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EMERGENCY IMPORTANT— BE SURE LOCKWIRE E
RELEASE HANDLE 5 INSTALLED SEGURING CANOPY RELEASE
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Figure 112—Canopy Controls (AF42-10442% through AF42-104828)
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DETAIL B : -

OPEN

CABIN  CONTROL
CRAMNK

IMPORTANT

DETAIL C

CANOPY N !

POSITION

BE SURE LOCKWIRE E |15 INSTALLED RELEASED
EMERGENCY RELEASE

SECURING CAMOPY RELEASE MECHAMNISM LOCKED MECHANIS M POSITION

TO ROLLER ASSEMBLY. FOSITION

Figure 113—Canopy Controls (AF42-104829 and Subsequent)
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To remaove the support and cruck assembly,
disconnect the rear truck from the canopy control cable
by removing the screw ataching the cable block to
the gooseneck fitting. The screw is accessible through
an opening in the upper longeron at fuselage station
5. Roll the trucks off che ends of the track.

fe) INSTALLATION OF CANOPY . —There
are two major items which determine the security and
smaoth operation of the canopy: position and method
of safery-wiring the release latches, and fit and main-
tenance of the several component parts which make up
the entire canopy installation. Prior to installing a
canopy, follow the instructions below:

I. Clean and dry the tracks upon which the
canopy roller trucks move, Oil and dire will make for
excessive rrack wear and tend to cause a loose fit of the
trucks,

2. Check the four truck assemblies for tight
fit on the track. Check the gap berween the top and
bottom rollers for the following rolerances:

Maximum 121

Minimum .114

The outhoard face of the cruck fitting
should have a flat surface. However, owing to track
wear, it may be necessary to bend the tuck fitting
SLIGHTLY to close the gap berween the rollers so that
the truck assembly will fit tight on the track.

3. Inspect the link rod assemhblies for secur-
ity of pinnings. Discard any rods that are distorted,
Make sure the front and rear locking pins in the goose-
neck fittings are not hent or Joose.

4. Inspect the canopy visually for warpage,
cracked glass, lonseness of the frame. Check the left
and right front locking fittings for wear. These fittings
are taper reamed. Check the lefr and righe rear lock-
ing mechanisms for free movement, and security of ac-
tachment. Check the release cables for freedom of
rravel in the guide wbes.

5. lInspect the canopy control cables, pul-
leys and the control handle unit for freedom of move-
ment, frayed wire strands and full cravel. Inspect,
particularly, the soldered chread fittings on the canopy
control cable for secure joints and undamaged threads.
The thread fittings are screwed inwo the control cable
fastener firring, that is, actached to the rear gooseneck
of the link rod assembly,

Mote
Later canopy control cables are provided
with a swaged cable terminal instead of the |
soldered thread hrcing.

6. Check the bolr attachment of the goose-
neck fittings to the front rruck assemblies. Make sure
that the bushings are approximately 002 longer than
the fitring to permit slight rotation of the firting on the
truck. The bolis must be tighe éand properly safety-
wired.

7. Open the canopy larches and install the
canupy on the front mpered locking pins and lock the
rear pins in the right and lefr hand larches.
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2, Roll the canopy forward and lock ic shut.

Check for canopy fit and tightness. If appreciable play

is noted, determine the cause by checking the follow-
ing:

a. Snug mating of front and rear locking

pins.
b, Springing or bending of the link rods.
e Slack in che release larch mechanisms,
4. Black in the roller fit on the tracks.
e. Looseness of atachment o control
cahle.

Mate
Do not allow more than (030 fore and afc play
of the canopy.
Do not allow appreciable side motion of the
Canopy.

If inspection shows the canopy installa-
tion to be satisfactory, perform the next step with great
care,

9, Install the safery-wire (.32 brass or equiv-
alent} ar the release lacches as shown in figure 113, The
wire must preload each latch in the locked position
past the dead-center position.

CAUTION
Do not fracoure the wire by cwisting too tight.

It may be found thar it is easier to install
safery-wire with the canopy free from its arrachment.
If so, remove the canopy afrer performing the inspec-
tion in step & and thread a fairly long lengch of safery-
wire through the release mechanism. Then reinstall
the canopy on the airplane and complete the safery-
wiring operation.

fd) FINAL TEST AFTER ASSEMBLY.

The first movement of the latches roward che
release position should be against the preloaded safecy-
wire and its bruﬂl.;uge should occur ]:Irj.DJ.' w the uprlgh[
togele of the latch moving past the dead-center posi-
tion to the open position.

Safery-wire that is too light or poorly installed
will allow vibration and high zir loads will unlock the
latches and cause self.jertisoning of che canopy,

When in doubt as to the proper safery wire to
use, experiment with varying heavier gauges of wire
until one is found thac will require a srrong pull of
the release handle to cause the wire o break.

(30 REAR WISION GLASS.
{a) DESCRIFTION.

i. For airplanes AF42-104429 through AF42-
104828, a rear vision glass is installed on each side of
the fuselage aft of the cockpic. The glass is held in
the frame assembly by two support straps on the side
of the glass and a meral retaining strip at its forward
edge.

2. For airplanes AF42-104829 and subse-
quent, the rear vision installation consists of two pleces
of Plexiglas, one for left and one for the righe side,
held in an alumipum alloy frame which follows the
contour of the fuselage. The complete assembly is at-
tached o the foselage by 24 screws around the botom
and afe frames of the rear vision assembly.
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{b) REMOVAL OF REAR VISION GLASS.

1, For airplanes AF42-104429 through AF42-
104828, the rear vision glass may be taken out by re-
moving the support straps and metal retaining strip at
its forward edge. Slide the Plexiglas sheet forward
and out of the frame, Use care in removing the Plexi.
glas sheet to avoid marring its soft surface.

2. For airplanes AF42.104829 and subse-
quent, the complete rear vision assembly may be re-
moved from the airplane by removing the 24 screws
around the botwom and aft frames of the assembly and
lifting - the assemhbly off the fuselage.

{e) INSTALLATION OF REAR VISION
GLASS.

I, For airplanes AF42-104429 through AF42-
104828, slide the Plexiglas sheet in the frame and re-
place the metal retaining strip at the forward edge and
the two support straps on the side of the glass,

2. For airplanes AF42-104829 and subse-
quent, replace the rear vision assembly on the fuselage
and install the 24 screws around the bottom and aft
frames of the assembly.

i4) CARE OF TRANSPARENT SHEETS,

(@) BREMOVING SCRATCHES —Slight sur-
face scrarches are easily removed by scrubbing the
transparent sheet by hand with a sofr cloth moistened
with a turpentine-chalk mixture.

(&) CLEANING.—The surface may be cleaned
with varnoline, This in turn may he removed by ap-
plying warm water and wiping lightly with a soft, wet
cloth. Grease and oil may be removed with carbon
tetrachloride, alcohols (simple or polybhydric), or
ethers. MNote that the transparent sheet is soluble in
Lketones, lower esters, aromatic hydrocarbons, phenols,
arylhalides, aliphatic acids, chlochydrins, acetals, chlor-
oform, ethylene dichloride, propylene dichloride, and
tetrachlorethylene.

4. ALIGHTING GEAR.

.  MAIN LANDING GEAR,

{1y GENERAL DESCRIPTION.—The main
landing gear of this airplane is of the hydraulically
tetractable type, consisting of independent right and
lefr assemblies. Each assembly consists of three es-
sential components: the oleo strut, retracting me-
chanism, and the wheel and brake.

fa) OLEQ STRUTS. (See figures 114 and 115.)
—FEach landing gear leg has an air-oil absorber strut
which rotates aft about trunoions at the top of the
strut.  Each leg has an inboard side brace link at-
tached 1o the panel. During retraction, bevel gears
rotate the strut approximately 96 degrees so that the
wheel is brought flush into the wheel well in the
wing, The bevel gears also serve as structural mem-
bers. Torque loads on the absorber piston are trans-
mitted through the scissor links to the cylinder, and
the bevel gears in turn transmit this torque from the
cylinder to the landing gear fittings on the wing.

Section IV
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SPRING LOADED ROD -SIDE BRAGE

TURNBUCKLE:

‘OLEQ STRUT
" CYLINDER

TOW RING SCISSOR LINKS

Figure 114=Main Landing Gear—Front View

{6) BETRACTING MECHANISM. (See fig-
ures 116 and 117.)—The rerracting mechanism con-
sists of a pair of hydraulically operated retracting
struts, one in each wing panel directly forward of the
wheel well. A pair of identical retracting arms con-
nect sets of lower and upper retracting links in each
mechanism. Each pair of retracting arms 15 anchored
to a through bolt fitting to the bottom of the wing.
The lower links are attached to the lower swivel trun-
nion, and the upper set w the tee end of the retracting
piston, Extension of the retracting strut causes the
landing gear to retract into the lower surface of the
wing, An auxiliary hand pump installed on the right
side of the cockpit, can be operated in lieu of the elec-
tric motor-driven pump in providing pressure for the
hydraulic system. An eleciric warning system is oper-
ared by acrion initiated within the rewracting strut in
conjuncrion with the chrotle switch as indicated n
section IV, paragraph 4, &, {4}, which resulis in illumi-
nating an electric bulb located on the anti-glare shield
in the cockpit, whenever the main landing gear is in
an unlocked position and the engine is throtcled down
to 1000 rpm or less.
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INEQARD
DOOR

LOWER
RETRAGTING
LIMNKS

HYDRAULIG
BRAKE
LINE

AXLE
HOUSING———

JACGK POINT

Figure 115—Main Landing Gear—Rear View

fe) WHEELS AND BRAKES —The main land-
ing gear wheels on all P.i0M airplanes are magnesium
alloy castings with the drop-center rype of rim, manu-
factured by the Hayes Industries Corporation, Jackson,
Michigan., The essential structural members are the
wheel casting and the brake drum. Wheels on P40
airplanes  AFi2.104429  through AF42-104328  are
mounted with 30-inch smooth contour, eight ply nylon
casings and 30-inch smooth contour type | tubes, and
work in conjunction with 12x3-1 4 inch Hayes revers-
ible hydraulic brakes. Wheels on subsequent airplanes
take 27-inch smooth contour, eight ply nylon casings
and 27-inch smooth conwur type 1 tubes, and operate
with 11x3 inch Hayes reversible hydraulic brakes. Two
Warner master brake cylinders, working independent
Iv of each ather and the main hydraulic system, acruare
the two brakes on each airplanc.

{2y THE OLEQ STRUT ASSEMBLY.

fa) TO REMOVE THE OLEOQ STRUT AS.
SEMBLY.

RESTRICTED
AN 01-25CN-2

1. Disconnect the clevis end of the turn-
buckle rod which connects the inboard landing gear
fairing door to the side brace link and controls the
opening and closing of the inboard door. Detach either
end of the cable which connects the outhoard door 1w
the support on the pinion gear wing. Unfasten the in-
board end of the spring-loaded rod which connects
the outhoard door to the landing gear fairing bulk-
head. This rod closes the outboard door by spring
tension.

2. Remove the screws attaching the landing
gear leading edge fairing and outboard fairing door
to the wing and remove the fairing. The leading edge
section of the wing filler must be removed to gain
access to the inboard screws on the landing gear fair-
ing at the leading edge.

3. Insert the jack point studs in the panels
and jack the front wnd rear of the airplane until the
landing gear wheels are off the ground.

4. Remove the bleeder screw at the brake
cylinder on the inner wheel fairing and drain the
brake system. Disconnect the hydraulic brake hose
at the fAtcing below the bleeder screw on the torque
plate. Remove the two hose clamp fittings from their
supports, one at the lower end of the oleo cylinder
and the other at the lower trunnion.

5. On wheels having an outer fairing, re-
move by unburtoning the four Daus fasteners.

fi. Remove the axle cap and the cotter pin
and turn off the axle nur, freeing the wheel. Pull
the wheel and the wheel bearings from the axle.

7. Free the upper forward circumference of
the canvas in the wheel pocker and turn the canvas out,
exposing the structural decail in the wheel pocker.

&  Parrially rerract the landing gear so that
the upper receacring links and retracring-strut-piston-
end through balt are accessible through the wheel
pocket.

9, Remove the cotrer pin, nut, and through
holt connecring the retracting-strut piston end to the
upper landing-gear recracting links.

1, Return the piston completely into the re-
eracting strut by placing the landing gear handle on
the control valve in the "TXOWN" position and actu-
ating the motoe-driven hydraulic pump swirtch an the
control stick.

11, Working through the two lighrening
holes in the web of the wheel pocket ar either side
of the rerracting strut cutout, remove the through bolr
which attaches the retracting arms to the wing. (See
figure 118.)

{2, Pull the cotters, and urn off the nuts
artaching the lower recracting links o the lower oleo
crunnion.  With the rerracting arms free in the wing,
there will be enough side play o remove the lower
retracting links from the trunnion Atcngs.

3. Disconnect the side brace link ac the
wing, or at the olen strut’s lower trunnion if desired,

14. Remove the coter pins, nues, and bols
from the wing arrachment hrtings and lower the oleo
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I HYDRAULIC PRESSURE LINE & OLEO STRUT

2 HYDRAULIC RETURN LINE T PISTOM TEE END

3 RETRAGTING ARMS 8 PISTON

4 RETRACTING CYLINDER 9 UPPER RETRACTING LINKS

5 LOWER RETRACTING LINKS 10 RETRACTING ARMS THRU BOLT

Il WHEEL POGKET GOVER

Figure 116—Muain Llanding Gear Refrocting Mechanism
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RETRACTING CYLINGER

UFPER RETRACTING T
LINE : :

WG ATTAGHMEN T PARTIALLY RETRACTED .
FITTIMG ~
RETRACTING ARM FIXED AXIS OF THE

RETRACTING ARME

UPPER THUMNMNICH BEVEL GEAR

A5 PRESSURE 15 AFPLIED TO
PINION GE AR EXTEND THE RETRAGTING STRUT
THE PISTON LOGKS ARE GAMMED
LOWER RETRAGTING DUT OF THEIR LOCKED POSITION
LINK . BY THE PISTON PAWL. AS THE
FISTON 1S FORGED OUT OF THE CYLINDER THE UPPER
RETRACTING LINKS ARE PULLED AFT. THE UPPER AND LOWER

RETRAGTING LINKS ARE ATTACHED TO THE RETRACGTING ARMS

LOWER THRUNMION ———

OLED GYLINGER ——

TYPE IL WHEEL:

OUTER FAIRING

ASSEMBLY WHICH PIVOT ABOUT THEIR FIXED AXIS IN THE WING. A5 THE
OLEC STRUT IS DRAWN UPWARD THE BEVEL GEARS ROTATE
! THE OLED CYLINDER THROUGH THE PINIOM GEARS. THE UPPER
SEO_III:";SR ' AND LOWER TRUMNIONS HAVE BEARING SURFACES WHICH FIT
COM

AROUMD THE BEARING SURFACES OF THE OQLED CYLINDER

8 PLY j ALLOWING THE CYLINDER TO TURN FREELY ON THE TRUNNIONS.
NYLON TIRE =T .

—_—

“EXTENDED

THE LANDING GEAR IS EXTENDED WHEN THE
RETRACTING STRUT IS RETRAGTED. WHEM THE
LAMDING GEAR IS FULLY EXTENDED THE MECH-
AMICAL LOGKS 1M THE 1‘-1smmf ARE POSITIVELY
CAMMED INTO THEIR LOCKED POSITION BY THE
OVER-RUM OF THE PISTOM PAWL. TORQUE LOADS
ARE TRAMSMITTED FROM THE WHEEL THROUGH
THE SCISSORS LINKS TO THE OLEQ CYLINDER.
THE PINIOM AMD BEWEL GEARS THEN TRANSMIT
THE TORZUE T THE ATTACHMEMT FITTING OM
THE WING.

RETRACTED
WHEN THE LANDING GEAR 1S FULLY RETRACTED THE OLEQ STRUT AND WHEEL
HAVE ROTATED AFPROXIMATELY 90 DEGREES 50 THAT THE WHEEL LIES IN THE
WHEEL POGKET FLUSH WITH THE WING, WHEN THE RETRACTING STRUT PFISToN
IS FULLY EXTENDED THE PISTOM LOCKS ARE CAMMED INTO THE AFT LOCKED
POSITION BY THE OVER-RUN 0OF THE PISTON PAWL LOCKING THE LANDING GEAR N
THE RETRAGTED POSITION AS ILLUSTRATED. THE LANDING GEAR FAIRING DOORs ARE
QPEMED AND CLOSED WITH THE LANDING GEAR, THE INBOARD FAIRING DOOR IS
ATTACHED BY & TURNBUGKLE TO THE SIDE BRACE OF THE OLED STRUT. THE
OUTEBOARD DOOR 1S ATTACHED &Y LINKAGE TO A SUPPORT ON THE PINION gEAR

RING AND A SPRING LOADED ROD AT THE FORWARD END OF THE DOOR ATTACHED
T THE LANDING GEAR FAIRING BULKHEAD.

Figure 117—Landing Gear Retraction
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strut assembly from the wing. (See figure 119.)
15. The retracting arms may now be pulled

far enough through the wing opening to remove the’

nuts and pull the bolts connecting the retracting arms
and lower retracting links.

RETRACTING STRUT RETAINING NUTS(3)
RETRAGTING STRUT

THROUGH BOLT
RETRACTING ARM

LUPPER RETRACTING LINK

Figure 118—Retracting Arms ond Upper
Retracting Links

16. Remove the upper retracting links and
retracting arms from the wing as illustrated in fig-
ure 120,

(k) TO DISASSEMBLE THE OLEO STRUT,
{See figare 171.)

1. After the oleo strut assembly has been
remaoved from the wing, vent the air pressure care-
fully and drain the hydraulic fluid by removing the
Schrader plug. Place the oleo strut in a wooden block
clamp to secure it from wrning. Remove the six ar-
taching bolts and lift the brake shoe and torque plate
assembly from the axle.

2. Reverse the position of the oleo strut in
the wooden block clamp and pull the cotter pin from
the plunger nut. Turn the plunger nut off with a
sogket wrench and remove the upper trunnion cap.

Section IV
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3. Afwer the upper trunnion cap is removed,
pull the upper trunnion assembly, including the bevel
gear and wing attachment fictings, off the oleo srrut.

4. If the side brace has been removed with
the oleo strut assembly, pull the cotter pin, loosen the
nut, and remove the bolt that attaches the side brace
to the lower trunnion, Remove the side brace from
the trunnion.

3. Unscrew the eight cap screws holding the
two lower trunnion halves together and pull the trun-
nion halves from the oleo strut,

6. Remove the two lower trunnion facer
plates and the four segments.

7. Pull the cotter pins and remove the nuts
and washers from the four pinion-gear attaching bolcs,
pull the bolts, and remove the two segments and the
support, The shims will come out with the pinion
gear.

8. Reverse the oleo strut cylinder in the
wooden block clamp, pull the cotters, remove the nurs,
and pull out the two bolts which attach the oleo piston
to the axle housing. When the axle housing and oleo
strut are assembled in the factory, these two parts are
firred together with .003 inch maximum clearance and
jig-reamed to set the axle housing for 0 degrees 30
minutes = 13 minutes toe-in, Therefore, it is essential
that the same axle housing and oleo strut be reassem-
bled together. If it is necessary to install a new axle
housing, the two assemblies should be lined up and
jig-reamed to coincide with the original assembly.

9. Pull the cotter pins and remove the nuts
and washers on the two bolts, one attaching the scis-
sor links to the lugs on the piston and the other
attaching the links to the lugs on the cylinder. Turn
out screws securing washers (87-31-5G61) to the lugs,
and remove washers. Remove the boles and pull the
links free of the piston and cylinder lugs.

It With the oleo cylinder secure in 2 wood-
en block clamp, loosen the set screw on the cylinder
and turn the packing gland put completely out of
the cylinder with a spanner wrench,

11. Pull the piston assembly from the end of
the cylinder. The piston assembly is composed of the
gland nur, packing and packing rings, piston sleeve,
piston bearing, and merering pin. (See figure 122,

12, IF it is desired to remove the metering
pin, place the piston assembly in a wooden hlock
clamp and lock the clamp in a vise. Inserc the me-
tering pin wreach (part No, 87-88-031) into the pis-
ton at the bearing end and unscrew the metering pin,
Remove the metering pin and wrench, and pull the
metering pin from wrench as illustrated in figure 123,

Mote
Whenever a metering pin has been remowved,
it will be necessary to inswmall a new copper
washer when the pin is reinstalled,  WNewver in-
stall a used washer.

13. While the piston is in the wooden clamp
and secured in a wvise, remove the solder from the
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LOWER
RETRACTING
LINKS
LOWER TRUNNION FITTINGS =
FOR LOWER RETRACTING LINKS

Figure 119—Removing Oleo Strut Assembly from Wing
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RETRACTING ARM

UPPER RETRAGCTING LINK

Figure 120—Removing Upper Retracting Links
and Retracting Arms

three lock sceess on the piston bearing, either by dig-
ging the solder our or by applying just enough hear
by torch to melr it away. Remaove the screws,

I4. Use a spanner wrench and wurn the pis-

ton bearing off the piston. The sleeve, packing ring,
packing and gland nut can now be slid off the piston.
The piston is now completely disassembled as illus-
trated in figure 122,

15, If it is desired w remove the plunger
from the oleo strut, place the oleo strut in a vertical
position in a vise. Mix some asbestos with warter until
a thick mixture is obtained, and mold a generous ring
of ashestos around the oleo as shown in figure 124,
This will prevent the heat from the rtorch, when ap-
plied to melt the solder joint, from going down into
the oleo cylinder.

I, Apply heat from a worch and melr the
solder.

I7. Free the oleo cylinder from the vise and
turn the cylinder upside down so that the meleed solder
will run out ine a container. Now the plunger can
be twrned out of the cylinder with a spanner wrench
without any flow of solder into the cylinder when
the plunger is removedl.

[§. The oleo strut is now completely disas-
sembled for inspection and SErvVICIng.

(c) TO INSPECT THE OLEQ STRUT FOR
REPLACEMENTS,

Section |V
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L. Before assembling the oleo strut, thoe-
oughly inspect and clean all parts. Any parts found
defective in any way should be replaced, Use only
alcohol to clean the oleo struc parts,

2. Inspect packings carefully and clean with
alcohol. Replace any packing showing the slightest
damage.

3. If the plunger has been removed from
the cylinder, clean the cylinder top with carbon tetra-
chloride or equivalent.

(d} TO ASSEMBLE THE OLEO STRUT.

.. Place the cylinder in a vertical position
and secure it inoa vise. :

2. Mold a generous ring of ashestos and
water mixture around the cylinder as illustrated in
figure 124 w restrict heating to the op of the cylinder,

3. Apply heat from a torch to both the
inside and outside of the top of the cylinder. Maove
the torch around the circumference of the cylinder
rapidly so thar the meral will not be averheated and
consequently lose temper.

4. Have several pieces of tube solder in eing
form that will just fit inside the cylinder. Brush the
inside of the cylinder around the flange with a solder-
ing solution of 15 percent zinc chloride, 33 percent

* glycering, and 50 percent water. Drop a solder ring

into the cylinder upon the fange.

3. Place the plunger assembly on a cradle
s that it may be rotsced, and heat the end of the
plunger around the groove above the threads.

6. Brush on soldering solution and apply
a generous coating of solder in the groove and on
the nut face. Do not solder up the two spanner wrench
holes on the nur face,

7. Brush the solder with a clean wire brush
and insert the plunger into the cylinder.

# Tighten the plunger into the cylinder
with a spanner wrench.

9. Place a steel rule on the top of the cylin-
der as in figure 124 10 see if the plunger has the
proper protrusion ahove the cvlinder. The botrom of
the cotter hole in the plunger should be flush with
the twp of the steel rule. If the protrusion is not
sufficient, the plunger must he removed and more sol-
der applied to build up the cylinder flange or an-
other plunger installed. It is imperative that the cot-
ter hole in the plunger comply with the above speci-
fied position or it will be impossible 1o safety the
plunger nut when the upper trunnion cap and nut
are installed.

I, Afrer the plunger is properly assembled
in the cylinder, drop three more rings of solder into
the cylinder while applying heat. Drop these rings
in one at a tume. This should thoroughly seal the
joint and build up a solid cap around the plunger face.
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75-31-D44 BEARING T5-31-050 ﬁDF‘F‘ER METERING 87-31-513
PISTON BEARING LOCK SCREW METERING PIN FPIN WASHER PISTON

?5'3!'&45—/’:‘34:8 75-31-048
SLEEVE PACKING RING PACKING GLAND NUT

Figure 122—0Oleo Sirut Piston Disassembled

GOPPER WASHER _ METERING PIN METERING PIN WRENCH

WOODEN BLOGCK GLAMP TO REMOVE LOGK SCREWS FROM PISTON BEARING

FIRST CLEAN OUT SOLDER ON SCREW HEADS

Figure 123—Remaving Metering Pin from Piston
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STEEL RULE FLUNGER

ASBESTOS RING OLEQ GYLINDER
Figure 124—Checking Cotter Pin Hole Locatien

1. Clean the outside of the top of the cylin-
Jer where the heat was applied with a solution of 5
percent soda ash, 1 percent potassium hichromare, and
94 percent water. Polish with a cloth and set the cylin-
der aside to cool,

12, When the eylinder has cooled sufficient-
ly, remove the ashestos mold. The cylinder is now
ready for the assembly of the remainder of the unit.

13, First step is to assemble the piston by
placing it in a wooden block clamp and insert the
clamp in a vise to secure it from turning.

14. Insert the metering pin in the metering
pin wrench, be sure to place a new copper washer
on the threaded end below the nut, and insert the
wrench with the pin in the piston. Screw in the me-
tering pin tightly.

15. Slide the gland nut onto the piston,
threaded end first, and then slide on the lower packing
ring, the five packings, and the upper packing ring.

i6. Slide the sleeve over the piston and
screw on the piston bearing until it is tight.

17, Install the three lock screws and fill the
screw heads with solder to safety them in place. Buft
off the solder so that there are no bures or sharp
edges to score the cylinder wall. The piston is now
completely assembled and ready for installation in the
cylinder.

14, Wert the packings thoroughly with hy-
draulic fluid, AAF Specification 3586,

19. Slide the piston into the cylinder, se-
cured in a wooden-block clamp, and tighten the gland
nut with a spanner wrench. Tighen the nut firmly
but not excessively and tighten the set screw in the
cylinder. The strut is now ready for the preliminary
L1~
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fe) TGO TEST THE OLED STRUT FOR
LEAKAGE.
i, Lay the strut down on a bench horizontal-
Iy with the Schrader plug up. Remove the plug and
fll the cylinder with hydraulic fluid, AAF Specifica-
tion 3586, while extending the piston, until eil flows
over the plug hole. Screw a pressure gage into the
plug hole and insert the suut in a vertical press,
Apply a pressure of 2800 pounds per square inch and
allow the strut to remain under this pressure for 10
minutes. Inspect the oleo strur for leaks, especially
around the solder joint, packing gland nug, and me-
tering pin. (See figure 125.)

Figure 125—Pressure Test of Oleo Sirut
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2. If the pressure test shows no leaks, drain
the hydraulic fluid. If the packing has been replaced,
the oleo assembly should be run in on 2 machine that
will move the piston in and out through at least half
its total travel, a minimum of 500 cycles. The strut
must be fully serviced with fluid and air before run-
ning in. This servicing may be accomplished as fol-
lows: '

i. Push the piston into the eylinder as
far as possible and stand the strut in a vertical position.
Fill the strut with hydeaulic fluid, AAF Specification
3586, until it overflows, and replace the Schrader plug
loosely. Place the aleo strut in the machine {figure
126) and cause the strut to be extended and retracted
several times to eliminate air trapped in the strut. Re-
maove the strut from the machine and check the fluid
level, If additional fluid iz added, repeat the pro-
cedure outlined above ezch time Auid is added, until
the proper fluid level is obtained. Inflate the struc
o 208 pounds per square inch pressure with a high
pressure hand pump. Do not use compressed air, Re-
place the strut in the machine and run in a minimum
of 500 cycles.

3. After the strut has been run in, assemble
the scissor links. Be sure that the links are thoroughly
clean and that the bushings are not worn or scored.
Replace badly worn or scored bushings. When bush-
ings are replaced, it will be necessary to drill a new
grease passage in the bushing tw align with the grease
passage on the scissor link which is equipped with a
Zerk fitting.  Coat the surfaces of the bushings and
bolts with grease, Specification AN-G-3, or equivalent,
and install the scissor links on the piston and cylinder
Iugs. Insert the bolts, snug up the nuts, back them
off one castellation, and install the cotrer pins. It is
very important that the bolts do not bind the bush-
ings. Periodic inspection and greasing of the scissor
links are required to assure satisfactory operation of
the parts at all times.

4. Install the axle housing and axle assembly
and insert the two through bolts. Turn up the nurs
tighely and install corter pins.

Section 1V
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3. Inseall the pinion gear with shims as on
the original installacion. These shims are sweat-sol-
dered in place. Slip the segments into place and in-
stall the four bolts and the support, making sure that
the support is installed on the same side of the cvlin-
der as the scissor link lugs.

6. Install the four segments, two facer plates,
and the lower trunnion halves. lnstall the eight cap
screws and the artachment fitting. Draw the cap
screws up tightly,

7. Install the side brace on the lower trun-
nion and safety the nut with a cotter pin.

. Slide the upper trunnion, with the bevel
gear and wing fitctings atcached, onto the cylinder.

9. Slide the trunnion cap onto the plunger
bolt and install the plunger nut. Take up the nut
with a socker wrench and safety the nut with a coc-
ter pin.

1. Reverse the oleo strut in the wooden
block clamp and place the axle in a vertical position,
Install the brake shoe and torque plate assembly on
the axle, and secure the six ataching bolts. The olen
strut is now ready for lubrication before installing
ont the wing. Force grease, Specificarion AN-G-3 or
equivalent, through all the Zerk fittings with a grease
gun until grease oozes out of the joints. Test the
trunitions to see whether they revolve freely.

(f} TO INSTALL THE OLEO STRUT AS-
SEMELY,

1. Raise the oleo strut to the wing, place
the landing gear visual indicator in position through
the leading edge of the wing, and guide the firtings
on the upper trunnion into the fittings on the wing.
Insert the attaching bolts, tighten the nuts, and safety
with cotter pins.

2. Attach the side brace fitting to the wing,
or to the lower trunnion’ lug on the oleo scrur if e
was originally disconnected at this point. Shim side
strut o 06 inch maximom clearance. )

3. Awach the upper retracting links to the
retracting arms and insert the assemblies into the wing
through the two web lightening holes in the wheel
pocker. (See figure 120)

4. Tip the retracting arms so that the lower
recracting links artachment ends protrude through the
openings on the under surface of the wing far enough
o provide clearance to attach the lower retracting links
to the retracting arms. Artach the links to the arms
with the attaching bolts and tighten the nuts. Da
not tighten the nuts excessively, Safery the nuts with
cotter pins,

3. Slide the lower retracting links onto the
lower trunnion Attings, install and take up the nuts,
and safery the nuts with cotter pins.

6. Atach the retracting arms at the pivor
point in the wing with the through bolt, Do not
tighten the nut on the through bolt excessively. Safety
the nut on the bolt with a coteer pin.
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Be sure that the spacer with the Zerk fitting
is installed between the pivot point bushings.
{See figure 118)

7. Atach the upper retracting links o the
piston tee end on the retracting cylinder with a
through bolt and tighten the nut. Do not tighten
the nut excessively, Safery the nut with a cotter pin.

8. Connect the brake hose to the wheel at
the torque plate fitting, Atrach the two clamp fit-
tings supporting the brake hose to the oleo cylinder.

9, Coat the wheel bearings with AAT Speci-
fication 3560 grease, and slide the wheel assembly onto
the axle. Turn on the axle nut and take it up snugly.
Back the nur off uncil the wheel turns freely, safery
the nut with a coteer pin and slide on the cap. Where
there is an outer wheel fairing, button it on with
the four Dzus fasteners.

10, For lubrication of the landing gear as-
sembly, see figure 39 in section IIL

(¢) TO TEST OPERATION OF THE OLEO
STRUT ASSEMBLY.

1. ‘Test the landing gear for proper opera-
tion with both the electric hydraulic moror-driven
pump and the auxiliary pump.

2, Test the bevel and pinion gears for back-
lash adjustments. Allowable backlash is from ({0 o
002 inch. If there is excessive backlash remove the
shim from the p of the pinion gear ring and phce
it on the bottom. If the gears bind remove the shim
from below the pinion gear ring and place it above
the gear. '

OUTBOARD FAIRING SIDE ASSEMBLY

Figure 127—Installation of Landing Gear Fairing—
Step 1
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5I0E BRAGE HINGE BLOCK
INSTALL SECOND SCREW HEHE7

A Lo

DUTBOARD FAIRING SIDE ASSEMBL

Figure 128—Installation of Landing Gear Fairing—
Step 2

INSTALL THIRD SCREW HERE

'MAIN DOOR
OUTBOARD FAIRING SIDE ASSEMBLY

Figure 129—Installation of landing Gear Fairing—
Step 3
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OCUTBOARD FAIRING SIDE ASSEMBLY

e Carmen

i

vy -Er]

WING PANEL

Figure 130—Installation of Landing Gear Fairing—
Step 4

INSTALL FIRST SCREW HERE
INSTALL _THIRD SCREW HERE

INNER SIDE FAIRING
INSTALL SECOND SCREW HERE
INSTALL FOURTH SCREW HERE

Figure 131=Instaliofion of Landing Geor Fairing—
Step 5
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(&) TO COMPLETE INSTALLATION OF
THE OLEOQ STRUT ASSEMBLY,

1. Replace the landing gear fairing as fol-
lows:

a. Lifc the outhoard fairing side assembly
in placeand install the first screw as shown in figure
127, Install the second and third screws as shown on
figures 128 and 129, Enlarge remaining holes in the
fairing, if necessary, to line-up with nutplates in the
panel, and secure as indicated in figure 130.

. b. Secure the inner side fairing as indi-
cated in figure 131.

c. Figure 132 indicates how to install the
inboard door fairing to which is attached the door
as shown in figure 133.

2. Connect the inboard fairing door turn-
buckle rod to the side brace and the spring-loaded rod
to the outboard fairing door. Fasten the loose end
of the cable which links the outboard door to the
support on the pinion gear. Adjust the rods so that
the doors close tightly when the Janding gear is fully
reteacted.

INNER DOOR ASSEMBLY

INSTALL SECOND SCREW HERE

INSTALL SECOND SCREW HERE

Figure 132—Installotion of Londing Gear Fairing—
Step 6 '
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ING PANEL

W

Figure 133—Installation of Landing Gem; Fairing—
Step 7

(i) ‘T SERVICE AND TEST THE OLEOQ
STRUT.

1. With the airplane in the taxiing position,
deflate the strut by backing off the filler plug slightly
to allow the air to escape slowly past the copper gasket
at the plug seat. Too sudden release of the air will
damage the valve core. Do not attempt to remove the
filler plug without first completely deflating the strut.

2. Back off the filler plug until all fizzing of
air and fluid ceases.

3, Remove the filler plug and fll the sorut
with hydraulic fluid, AAF . Specification 35806, until it
is level with the plug hole.

4. Insert the plug loosely and cause the strut
to be completely extended and retracted several times,
preferably by raising and lowering the airplane with
a hoist or jack. This method will eliminate air
trapped in the strur

5, Remove the plug and check the fluid
level. 1f addirional fluid is added, repeat the pro-
cedure outlined in step 4, preceding, each time fluid is
added until the proper fluid. level is oheained.

6. Replace and righten the filler plug care-
fully so as nor to damage the threads or valve stem.
The copper gasker should be replaced whenever a
filler plug is reinstalled o guard against leakage at
the filler plug. .

7. With the fluid at the proper level, inflate
the steut through the air valve with a high pressure
hand pump. Do not usc compressed air. Rock the
airplane while inflating the strut so that the strut will
alterpately exrend and retract o OVErCOmE packing
friction. When fully inflated, both struts must have
under full load at least the minimum extension of 2
inches berween the cylinder and piston collar, or 4
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27432 inches berween bolr centers in the torque link-
age,
Mate
Any checking or adjusting of the strut infla-
tion should be done on a reasonably level sur-
face, sheltered from the wind, with the air-
plane in a taxiing position and fully loaded.

g, After inflation, test the valve, valve core
and fller plug carefully for leaks by brushing a mix-
ture of soap and water around the unit.

9, Small amounts of air can be removed from
the strut by depressing the valve core. Exercise ex-
treme care to allow the air to escape slowly to aveid
damaging the valve seat. Support the tool used to
depress the valve core against the lip of the valve sterm.
Care should be exercised to prevent damage to the
filler plug and air valve assembly by excessive tight-
ening of the air hose connection with pliers or other
tools. 1f leakage occurs at the hose connection 1o
the air valve and cannot be stopped by hand tighten-
ing, replace the ficting gasket in the pump hose.

(3) THE RETRACTING STRUT. (See section
1V, paragraph 7, ¢, Hydraulic System.)

(4 THE LANDING GEAR WARNING
LIGHT 5¥3TEM.

f#) GEMNERAL.

1. Three electrical switches, all functioning
in the same circuit, are involved in the operation of
the single landing gear warning light located on the
anti-glare shield in the cockpit.

2, There are two main landing gear
switches, one attached to the under panel in each
“Lpee" just ahove the oleo strur These switches are
normally closed and are actuaced independently by sep-
arate rocker and hellcrank mechanisms controlled by
action within the rerracting struts. (See figure 134.)

3. The throrle switch normally open, is lo-
cated on the forward left side of the firewall and is
actnated by a bellcrank connected o the throtle con-
trol rod. {See fgure 135.)

(h) TO ADJUST THE BMAIN LANDING
GFAR WARNING LIGHT SWITCHES.
1. Either switch is made easily accessible by
removing the landing gear “knee” fairing. The ad-
justable bolt ar the bortom of the hellcrank is set
by turning the Jock nuc fore or aft until the switch
is in the open or off position when the landing gear
is in the down-lock position. Either switch causes
the warning light to illuminate whenever its com-
panion landing gear leg is out of the down-lock (fully
extended) position, and the thrordle switch is closed
to complete che circuit,  (See paragraph (¢} 1. follow-
ing.) Two men are required o make this adjustment,
one on the ground to set the adjustable hole, the other
in the cockpit ro observe the warning light and oper-
ate the landing gear control handle.
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ROCKER - RETRACTING STRUT
N
VIEW AT TN
N
BELLORANK~_ o=

LANDING GEAR
SWITCH

L AOJUSTABLE BOLT VIEW 4

Figure 134—Landing Gear Warning Light Switch

ADJUSTABLE
BOLT

. e

e e THROTTLE

THROTTLE RCD

SWITCH Ny
o o

Figure 135—Throttle Warning Light Switch

fe) TOADJUST THE THROTTLE SWITCH,

1. The adjustable bolt awached 1o the

bracket on the bellcrank is made easily accessible by
removing the engine cowling. By turning the two
lock nurs, the contace bolr is adjusted t close the
switch when the engine is throtled down tw 1000
rpm or lower, thereby causing the warning light to

Section |V
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illuminate and remain lighted until both legs of the
main landing gear are in the down-lock posidon.

{d) VWISUAL LANDING GEAR POSITION
INDICATORS. (See figure 130.)

1. The visual position indicators (supple-
menting the warning light system) are two yvellow
painted pegs located atop each wing panel directly
above the oleo struts, Linked wo the lip on the oleo
upper trunnion as shown in figure 136, these pegs,
acting independently, rise and fall as the strues are
extended and retraceed, visually indicading to the pilor
the position of the main landing gear units. When
the landing ge . legs are in the fully retracted posi-
tion, the pegs disappear flush with the panel surface.

2. MNormally this simple mechanism will re-
quire no adjustment, but if necessary the travel of
the peg may be regulated by turning the two adjusc
able nuts on the linkage shown in figure 136,

INDICATOR

ADJUSTABLE
NUTS

LINKAGE
ASSEMBLY

Figure 136—Landing Gear Yisval Position Indicator
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Figure 137—Hydraulic Brake
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- {5y THE MAIN LANDING WHEELS,
fa) TO REMOVE THE WHEELS,
I. Imsert the jack point studs in the panel
and jack the front and rear of the airplane until the
landing gear wheels are off the ground,

2. Deflate tires,
i. On wheels having an outer fairing, re-
move by unbuttoning the four Dzus fasteners.

CAUTION
Before pulling wheels, exercise necessary pre-
caution o protect parts from dirt, and damage
in handling,. . e

4. Remove the axle cap and the cotier pin
and turn off the axle nut, freeing the wheel, Pull
the wheel and tre assembly from the axle, exposing
the brake shoe and torque plate. Hold a clean cloth
over the center of the wheel as it is being removed,
to prevent the bearing from falling out and collecting
dirt.

fb) GENERAL MAINTENANCE ON
WHEELS.

I. Except on friction and bearing surfaces,
the entire wheel shall have a protective coating. Parts
that have this protective coating chipped off, worn
through, or removed in any manner, shall be refin-
ished immediately, as prescribed in section VII, to pre-
vent corrosion. Wheels corroded on the inside shall
not be used at any time.

2, Wheels which do not run ue, and
wobble when rolled on a level surface shall be con-
demned. Usually such wheels have been strained and
their strength impaired by hard landing. Wheels
which have badly distorted reinforcing ribs or rims
shall be condemned. )

3. Wheels in which cracks have developed
shall be reported to depots for disposition.

4. When the steel brake drums have the
chromium plated surface worn through or the drum
is scorved or cracked, the drum shall be replaced.

3. If out-of-round droms vary 015 inch or
more they shall be replaced with a new drum, The
drum run-out can be checked either by an inside-
diameter gage, or by serting an indicator on the axle
after the brake is removed.

fe) TO REMOVE THE BRAKE DRUM
FROM THE WHEEL,

1. “When it is necessary to remove the brake
drum, first remove tire and tube in conventional man-
ner.  Reach through the tee ribs from the outer side
of the wheel with a socker wrench and turn off the
16 elastic stop nuts on the cap screws which hold the
drum in the wheel,

2. Remove the 16 cap screws from the inside
of the wheel.

3. HRemove the drum from the wheel by one
of the following lour methods:

a. Place the wheel in a lathe and turn
the drum out until it is thin enough to be easily beat

Section 1V
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inward and removed. (Grear care shall be taken not
o cut into the wheel casting.)

b. Use a sharp cold chisel and cut the
drum on the flange and on the breaking surface so
that 1t may be pounded inward, reducing the diamerer
to a point where the drum will fall our.  (Grear care
shall be taken not to cut into the casting.)

c. Drill two holes midway between the
brake drum bolt holes through the brake casting, but
not through the brake drum at points opposite each
other. Then heat the wheel as descoibed in the fol-
lowing paragraph, turn the brake drum side down,
and with two long punches drive the drum our.

d. Place the wheel in boiling water until
it has reached the water temperature, then trn the
wheel with the brake drum side down and gently
drop against a hardwood block around the edge of the
wheel. This will sometimes jar the drum loose enough
to get bars under the inner edge, and the drum can
be pried out the rest of the way.

() TO INSTALL THE BRAKE DRUM.

1. Submerge the wheel in a ank of hoiling
water until it atrains the water temperature.

2. Remove the wheel quickly and press in
the cold deum as fast as possible.  Use an arbor press
preferably o keep drum in alignment.

3. Turn wheel with ourside up and, vsing
bolt holes as guides, drill holes through drum,

4., Insert the 16 cap screws and secure with
elastic lock nuts.

fe) TO INSTALL THE WHEEL,

I. Clean all greased parts of the whee! and
axle assembly thoroughly with carbon tecrachloride,
kerosene, gasoline, or some equivalent,

w WARNING

The use of gasoline is highly dangerous, and
great care must be exercised to avoid explo-
sion and fire. Chance sparks which may re-
sult from the wearing of hob-nail shoes, fauley
extension light connections, sharp metwallic
contact such as hammer against chisel, dis-
charge of body static, can be the cavse of faral
accidents.

2o Glared areas on the brake lining surface,
caused by grease or hydraulic fluid are best removed
by a solution of carbon tetrachloride. Kerosene, gas-
oline or some equivalent may be substicuted if nec-
BASATY.

3. Lubricare axle and wheel bearings with
AAF Specification 3360 grease,

4. Slide the wheel and wheel bearings onto
the axle. With wheel spinning, turn on the axle nue
until & bearing drag is noticed. Back off the nut tw
the next castellation and lock in position with a cor
ter pin. Do not confuse brake drag with hearing
tightness while rorating the wheel during bearing
ad justment.

RESTRICTED . 79




Section 1V RESTRICTED

Paragraph 4 AN 01-25CN-2
AN -38-281 D-52-18 A-84-| HS-2002-35 AN395-19
PISTON ROD CYLINDER BLEEDER

HS-2002 -32 —

PISTON CAP SCREW

BOOT

GLEVIS PIN

Fdek S AT,
H5-2002-33

SPRING CUP PACKING

Figure 138—Hydraulic Brake Cylinder Disaossembled

{6} THE HYDRAULIC BRAKE —This airplane
is equipped with the reversible type of hydraulic brake
manufactured by the Hayes Industries Corporation,
Jackson, Michigan. Two Warner master brake cylin-
ders, one for each main landing wheel brake, provide
the hydraulic pressure for braking, These two units
operate independently of each other and have no con-
nection with the main hydraulic system.

(@) TO REMOVE AND DISASSEMBLE THE
HYDERAULIC BRAKE CYLINDER.

1. Pull wheel 2s outlined in section I'V, para-
graph 4. a. (3) (a), then remove the hleeder screw on
the rear of the cylinder and drain the fluid from the
~hydraulic line and cylinder.

2, Disconnect the brake hose at the ftting
on the inner fairing.

3. Pull the cotter pins and remove the bolts
attaching the two levers, one at each end of the cylin-
der, to the two cylinder piston rods. (See figure 137.)

4. Cut the lock wire on the cap screws
through the lugs in the cylinder and remove the cap

screws,  This will free the brake cylinder from the

torque plate and the cylinder can now be disassembled.

5. Remove the rubber boots at either end
of the cylinder, This will allow the piston rod, piston,
and piston cup 0 be removed from each end of the

cylinder. The piston cup spring may now be removed
and the cylinder is complecely disassembled. (See fig-
ure 138.)
(b} INSPECTION FOR REPAIR AND RE-
PLACEMENT.

1. Repair on brakes requires trained per-
sonnel and suitable equipment. Therefore, if the
brake cylinder sleeve is scored and leakage results,
the entire brake, or the cylinder assembly, shall be re-
rurned to the depot for repairs.

2. If the piston or piston cup is damaged,
they shall be replaced with new parts.

3, Before assembling, wash the cylinder with

‘alcohol and lubricare the piston and cups with hydrau-

lic brake fluid, AAF Specification 3586. DO NOT
USE MINERAL OIL OR GASOLINE.
fe) TO ASSEMBLE AND INSTALL THE
BRAKE CYLINDER.
{. Insert the spring in the cylinder and then
the piston cups, one in each end, to fit over the spring.
2. Mexr, install the two pistons, one on
either end. .
3. Install the rubber hoots which will hold
the pistons and cups in the cylinder.
4. Atrach the brake cylinder to the torque
plate with the two cap screws and safery-wire the

SCPEWS.
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3. Insert the piston rods into the holes in
the boots and attach them to the brake choe levers
with the proper bolts. Safety the boltss in place with
cotter pins.

6. Connect the hydraulic hose to the cylin-
der fitting on the back of the torque plate. The brake
system now must be serviced with fluid. The correct
filling and bleeding procedure is ouclined in section IV,
paragraph 4, &, (8), and should be followed tw assure
the efficient operation of the brake syscem.

7. After the brake systemn has been prop-
erly filled and bled, it may be found necessary to adjust
the brake treadle to gain the maxiniiim braking effi-
ciency of the system. See section IV, paragraph 4. a.
(8},

{d) TO SET BRAKE TREADLE ANGLE
(See figure 139.)

Ph

T
AN

—

Eit)

P BT

Figure 139—Setting Brake Treadle Angle

Section 1V
Paragraph 4

I. Purt the rudder pedals in neutral posidon,
set the pedal length adjustment in neutral by placing
the pedal adjustment locking pin in ceater hole (A),
and move the brakes to the off position.

2. Loosen lock nur (BY and turn our until
it iz flush with the bottom surface of lever ().

3. Disconnece and adjust the clevis ends on
rods (D) and (E) until they either cover their inspec-
tion holes (F) and (G) by vne complete turn, or until
the top of the brake treadle (or pedal) (H) has moved
forward to point (1), where the rods are temporarily
reconnected.

4. Be sure that the parking brake ratcher is
seated fully at point (J) and that the brake cylinder
(K} is fully compressed {off position) before connect-
ing the rods,

3. Connect rods and safery.

6. Rotate stop bolt {B) clockwise until it
touches point (M) and tighten the lock nut

7. Check adjustment by operating the park-
ing hrake several times. The parking brake ratchet
should return to point (J) when the parking brake is
off. If it does not return to its proper position, check
the parking brake control and cable length.

fe} TO ADJUST THE BRAKE SHOE.

1. Jack the airplane until the wheels are
clear of the ground, and make sure that the parking
brake lever and the brake pedal are in the neutral or
off position. There must be no pressure on the brake
systemn,

2. SBwing the four feeler gage covers 1o one
side, exposing the inspection slots. These covers with

“the four adjacent shoe adjusting screws are located 90

degrees apart on the outside of the wheel inner fairing.

3. Loosen the adjusting screw nearest the
toe of the brake shoe by rurning counterclockwise 1o
obtain a clearance of .015 inch measured through the
feeler gage slot.

4. Tighten the thre¢ remaining adjustment
screws adjacent to che slos until there is 008 inch
clearance between the shoe and brake drum at each
of these points.

3. Return to the first adjusting screw nearese
the toe of the brake shoe and tighten to reduce clear-
ance from .015 inch tw 008 inch, 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 give the required clearance. Then close the four
feeler gage covers,

CAUTION

If the wheel is removed at the time of the
brake adjustment, extreme care should be
taken to see that the brake is not applied
with the wheel removed. Application of the
brake at this time causes distortion of the
one-piece shoe, rendering it unfic for further
service.
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BRAKE OFF

LOWER LEVEL INDIGATING

SCREW. IN CASE OF TROUBLE
INSPEGT HERE FOR LOWEST
PERMISSIBLE LEVEL.

THIS SPACER HOLDS THE COM-
PENSATING VALVE OPEN UNTIL
BRAKE 15 APPLIED.

OPEN LI1QUID PASSAGE BE-
TWEEN MASTER GYLINDER
AND RESERYE GCHAMBER IN-
SURES COMPLETELY FILLED
SYSTEM UNDER ATMOSPHERIC
PRESSURE EVEN DURING THE
MOST RAPID TEMPERATURE
CHANGES. SLIGHT LIQUID
LOSSES IN THE SYSTEM WITH
THE BRAKE OFF WILL BE
SUPPLIED FROM THE RESERVE
CHAMBER.

RETURN SPRING HOLDS UNIT
aAND BRAKE PEDAL IN RE-

LEASED POSITION.

TO AVOID RACHET MOVEMENT
WHEN APPLYING THE BRAKE,
GABLE OR WIRE TO THE IN-

STRUMENT PANEL FOR SETTING
THE PARKING BRAKE MUST
HAVE SLAGK IN EXCESS OF
THE PISTON TRAVEL

BRAKE APPLIED

LIQUID LEVEL IN THE RESERVE
CHAMBER MOVES WITH THE —-
PISTON., THIS MOVEMENT IS
MADE POSSIBLE BY THE VENT
HOLE IN THE PFLUG.

COMPENSATING VALVE CLOSED
BY PRESSURE IN CYLINDER,

LIQUID UNDER PRESSURE 15
FORCED INTO THE WHEEL CvL-
INDER APPLYING THE BRAKES.

ROTATED SECTIOMAL VIEW THESE
LINES INDIGATE THE TRANS-

MISSION OF FORGE THRU ENTIRE
UNIT.

PARKING SPRING INEFFECTIVE
AS FORCE IS TRANSMITTED

THE PARKING SPRING LOCH AS
SHOWN.

THE PARKING SPRING LOCK MUST
REMAIN [N POSITION SHOWN WHEN
THE BRAKE IS NOT TO BE PARK-
ED. TH!S WILL BE OBTAINED BY
PROPER SLACK IN THE RAGHET
CABLE.

TRAVEL OF THE LOWER FITTING
EQUALS THE PISTON TRAVEL .

EXTENDING FORCE FROM
PRESSURE APPLIED TO
BRAKE PEDAL.

Figure 140 (Sheet 1 of 2 Sheets/—Master Brake Cylinder—Defail Operation
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- GABLE, RELEASE PRESSURE ON PEDALS; RELEASE THE

BRAKE PARKED

TO _PARK BRAKE: PULL ON THE RACHET CABLE;
DEPRESS PEDALS 8 KEEP TENSION ON THE RAGHET

RACHET CABLE.

TO RELEASE PARKED BRAKE:- PRESS ON BRAKE
PEDALS, THIS GCAUSE CH O RELEASE.

UNIT LOCKED BY RATGHET IN THE EXTENDED POSITION.
FORCE ON RATCHET OVERCOMES THE TENSION OF THE
RACHET RETURN SPRING. THE EXTEMSION FORCE

APPLIED TO THE RELEASE BRAKE REMOVES THE LOAD
FROM THE RACHET WHICH IS SNAPPED BACK TO THE
RELEASED POSITION BY THE RAGHET RETURN SPRING.
THE UNIT IS RETURNED TO FULLY RELEASED POSISTION

BY THE CONTROL UNIT RETURN SPRING WHEN THE LOAD
ON THE BRAKE PEDAL 1S RELEASED

|
PULL ON CABLE WHILE
PARKING BRAKE AS PER
INSTRUCTIONS ABOVE.

EXTENDING FORCE COMPRESSES PARKING SPRING:

PARKING SPRING DEFLECTION GONTRACTION OF THE
LIQUID IN SYSTEM OR SLIGHT LEAK WHILE PARKED IS
COMPENSATED BY EXTENSION OF PARKING SPRING

WHICH DECREASES THE SPRING DEFLEGTION, IF &

LEAK 1S SUFFICIENT TO CONSUME THE ENTIRE PARK-
ING SPRING DEFLEGTION, THE LOAD ON THE RACHET
IS REMOVED AND IT SNAPS BAGCK TO THE RELEASED

POSITION. EXPANSION OF THE LIQUID IS COMFENSATED
BY GOMPRESSION OF THE SPRING WHICH INCREASES THE
SPRING DEFLEGTION. :

TRAVEL OF LOWER FITTING NOW EQUALS PISTON TRAVEL u
PLUS THE PARKING SPRING DEFLEGTION. : i

NO EXTENDING FORGE
AFTER SETTING OF RACHET.

RACHET RETURN SPRING

Figure 140 {Sheet 2 of 2 Sheeis)—Master Brake Cylinder—Detail Operation
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Section IV
Paragraph 4

{7y THE MASTER BRAKE CYLINDER,

fe) GENERAL-~The two WWarner master
brake cylinders (ar conerol units) installed on this air-
plane to provide hydraulic pressure for the application
of the two main landing gear brakes, are of the ex-
tension type with parking feature, bur without trans-
fer valve, They are located on the wp aft side of the
firewall. (See figure 140.)

The units have been assembled very carefully
and tested ar the factory before shipping and, there-
fore, it is recommended chat the units be not dis-
assembled vnless it has been determined thar they are
the cause of malfunctioning, The only items which
may require servicing are:

1. The hydraulic cups which may have be-
come damaged or worn in service, or which may have
swelled due to improper fluid being used in the unir,
causing the unir o stick.

2. A leak in the compensating valve due to
some dirt or chip becoming lodged on the metallic
compensating valve formed by the shoulder on the
piston rod and che piston.

3. Deep narrow scracches in the cylinder
wall permitting liquid ro leak past the outer lip of the
upper cup.

() TO DISASSEMBLE THE MASTER
BRAKE CYLINDEER UNITS.

1. Remove the vented filler plug on the op
of the cylinder and turn the cylinder upside down o
drain the hydraulic Auid.

2. HRemove the lock screws, one in the upper
and one in the lower end fiting. In the manufacture
of the unit, the end fittings are lined up and machined
with the housing or cylinder to which they belong.
Therefore, if disassembling more than one unit ar a
time, it is very important to keep the parts of the
different unies separate.

3. Remove the upper and the lower end
fictings from the control unit by holding the lug of
the fitting in a vise and turning the complete unir by
hand to unscrew the fittings from the cylinder and
housing assemblies. A spacer which is pinned to the
upper fitting assembly will be removed with the upper
firting.

4. Hold the cylinder, with the lower end
up, in a vise with aluminum-covered jaws. With the
control unir in this position it will be easy tw remove
the cotter pin and nut from the end of the piston rod
which extends through the yoke in the housing
assembly,

5. Remowve the cotter pin from the nut and
mark the slot of the nut which lines up with the
cotter pin hole and measure and keep a record of how
much the end of the piston rod protrudes over the end
of the nut, This will save an adjusting operation
when assembling. If the piston rod tuens with the
nut, clamp a clean wooden hammer handle or fibre
drife in a vise with the handle or dreifr placed ver-
dically. $lip the open end of the cylinder over the
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handle or drift and press down. This will force up the
pistan rod with the nuc so thar the rod below the mu
can he held with a pair of pliers, After the nur has
heen removed, the two halves of the unic can be pulled
aparc

6. The lower half is the housing assembly
containing the parking spring and raccher. The upper
half is the cylinder assembly conraining all pares neces-
sary for the hydraulic operation of the unie

7. Push gently an the piston rod prowuding
from the eylinder assembly undl it is free of che
cylinder. The lower rubber cup will either come out
with the piston rod or stay in the cylinder,

8, Remowve the rwo screws securing the "U"
rerainer on the hottom of the cylinder and remove the
retainer,

9. Remove the lower cylinder nuc wich a
spanner wrench and the lower spring washer and cup
from the cylinder.

{¢) TO REMOVE SPRING FROM THE
HOUSING ASSEMBLY.

1. MNormally it will not be found necessary
to remove the parking spring from the housing assem-
bly, but if it is desired to remove the spring, proceed
as follows: (See figure 141.)

_-——l—E'J'r:: b
YOKE~— TUBING
SPRING —10u PARKING
GUIDE SPRING
RATGHET
RATGHET SPRING
% 0.D. BAR

Figure 141 —Removing Spring from Housing Assembly

a. Place a 1-3/8 inch diameter bar ap-
proximately 3 inches long on end on the table of an
arbor press and set the housing assembly, with the
slotred guides pointing downward, over the bar. The
bar will take the load, when applied, instead of che
slender guides on rhe houzing assembly.

b, Cut a piece of tubing 1172 inch
diamerer and approximately 6 inches long. Cur two
3/d-inch slos abour 1 inch deep opposite each other
on one end of the whing,
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PARKING SCREW -
SPRING GUIDE
¥ OKE

8 HOUSING END

10 CYLINDER EMND

I PLUG

|

2

3

4

5 LOCK SCREW
&

T

8

Section |V
Paragraph 4

(8)

I3 LOWER SPRING WASHER
14  SPRING

IS5 LOCK SCREW
I& UPFER SPRIMG

17 GUP -
B PISTON
19 CYLINDER

20 "U" RETAINER SCREWS
21 CUP PACKING
22 LOWER CYLINDER NUT

23 "U" RETAINER

Figure 142—Master Brake Cylinder Disassembled

¢. Place the slotted tubing on the spring
guide with the slots straddling the yoke. Pull the
ratchet our to allow the yoke to move down when
pressure is applied with the arbor press. Apply encugh
pressure to deflect the spring until the top face of the
spring guide is flush with the bottom of the “window"
or "gap” in the housing through which the yoke
externls,

d. Hold the spring in this position and
lift the yoke to clear the spring guide and pull it ourt
of the housing through the window. The spring and
guide can now be removed by releasing the pressure
ot the arbor press,

e. If an arbor press is not available, a vise
that will open far enough can be used to apply
pressure horizontally, The master brake cylinder is

now completely disassembled, (See figure 142.)

{d) INSPECTION, REPLACEMENT, AND
REPAIR,

I Wash all parts except the natural rubber
packings, with gasoline or spirits.

2. Check compensating valve hy holding
piston tightly against the shoulder of the rod, holding
the compensating valve in the closed position,  Fill
with pasoline or solvent and observe for leakage, 1f
no leakage in one minuee, the valve is seating properly.

3. Slightly damaged compensating  valve
seats may be relapped by using grade 2A Clover
Grinding Compound or equivalent, All traces of lap.
ping compound must be washed off the seat and ouc
of the passages through the piston rod,
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Section IV
Paragraph 4

4, 1f sears are badly damaged, a new piston
rod and piston muse be installed.

5, Inspect hydraulic cups for swelling, tears,
or other signs of damage or deterioration. Diameter
of upper cup in contact with che piston head must oot
he larger than the diamerer of the piston. If the
diameter is larger, it is an indication that cup is
swollen and must be replaced. The upper end-fitting
packings as well as the cups are made from a natural
rubher composition. Swelling will occur when the
packings come in contace with gasoline or any mineral
oil. In this installation, use only AAF Specification
3386 hydraulic fuid. '

6. lInspect the inside of the cylinder. Very
minute and shallow scracches do noc affect the opera-
vion of the control unit, A deep scrawch necessitaces
replacement with a new cylinder since lapping the
old cylinder would remove the Corrosion-resisting
coating on the cylinder wall.

7. Any pare found worn shall be replaced
with a new one,

fe), TO ASSEMBLE THE MASTER BRAKE
CYLINDER.

i, Before reassembling the housing, grease
the entire inner surface of the housing with a heavy
grease of high melting point, preferably a rocker arm
lubricant for corrosion protection,

2, Place on end on the rable of an arbor
peess the 1-5/8 inch diameter bar used in disassernbling
the housing, and ser the housing over the bar with
the slotted guides pointed downward,

3, Next, place the parking spring and the
spring guide in the housing.

4. Place the 1-1/2 inch diameter rube with
slots cut out for the yoke on top of the spring guide.
Be sure the slots in the tube are aligned with the
“windows' in the housing so that the yoke can be
installed when the spring is deflecred. Apply pressurc
with the arbor press to deflect the parking spring until
the top face of the spring guide is flush with the
hottom of the “windows” in the housing through
which the yoke exrends.

5. While the spring is deflected, insert the
yoke through a “window” of the housing assembly
and place in pusition over the spring guide.

6. Carefully relieve the pressure from the
‘parking spring being extremely careful not to let the
spring snap up against the light bridge on the yoke
as it may cause serious damage to the yoke. Do not
inseall the housing end until cthe housing and cylinder
are assembled togerher.

7. Lubricate the bore of the cylinder with
hydraulic fluid, AAF Specification 3586, and lay aside,

& Inserr the piston rod ino the piston, then
install and tighien the piston nuc

9. Mext, wet the upper cup with hydraulic
fluid, AAF Specification 353806 and slip the cup over
the rod against the piston
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10, Mexr, install the “horseshoe” washer re-
tainer and then the upper spring washer.

11, Slip the retarn spring over the piston
rod and then place the lower washer on the spring.

12, If the lower cup came out of the cylin-
der, wert it with hydraulic fluid-and slip in onto the
piston rod against the lower spring washer.

13, Holding the piston and rod assembly in
an upside down position, slide the cylinder over the
rod. Be sure that all parts are well lubricated with
hydraulic fluid, AAF Specification 3586, o facilitate
assembly. As the cylinder is slipped over the piston
assembly look through the hole in the cylinder nuc in
order 1o properly align the piston rod with the hole
in the nur,

14. When the piston and rod assembly is
installed in the eylinder, slip the assembly over a
hammer handle or a fibre drift clamped in a vise an:
force the piston up in the cylinder. This will extend
the piston rod so that when the housing assembly s
assembled to the cylinder assembly, the piston rod
will peotrude through the yoke in the housing so the
nuc and cotter can be installed ac the end of the rod.

- Mote

It is very important that the nut is inscalled
correcely on the end of the piston rod so that
when cthe control anit is fully collapsed
{hrake off) the compensating valve will be
held forcibly open by che spacer on the upper
end firring. 1f the nut is adjusted so thar the
piston is not depressed by the spacer {and
thus not opening the compensating valve)
when the control unic is collapsed there will
be restdual pressure on the fluid in the con-
trol unit which will cause the brake ro drag.
A 0013 (minmum) to 010 inch gap should
exist between the lower edge of the cylinder
yoke and the bortom of the guide slot in the
contrnl unit housing when the nue 15 ine
stalled.

15 If during disassembly, the relation be-
tween the piston rod and the wp face of the nut has
been noted, no adjusting operation will be required if
the parrs are assembled in exactly the same position
provided no new parts have been installed which may
change the adjustment. See secrion 1V, paragraph
4, a, {7, ib). If on the other hand, the adjustment
aperation is required, proceed as follows:

a. Install the nut so that the end of the
piston rod is slightly below the face of the nur with
the corter pin hole in the rod in line with a sloc in
the nur. Do not install the coter pin,

b, Grease the chreads on the lower end
fitting and the thread face of the housing assembly
with a heavy grease and screw the end fieting into the
housing assembly. The last few turns will produce
considerable drag as the heavy parking spring is being
depressed. Line up the locating screw hole on the
housing end fwing but do not insert the locating
E
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o, Grease the threads on the upper end
fitting to procect the threads against corrosion and
seal against slight seepage during the filling and
bleeding operacion, If it is desired, a non-hardening
sealing compound such as key paste may be used.
Apply the sealing compound sparingly so that it will
not mix with the brake fluid which is in contact with
the upper end fitting. Screw on the upper end firting
and insert the locating screw.

d. With the nue installed ac the end of
the piston rod as instructed in step a., preceding, it
will be found that there is some end play between the
two halves of the unit afrer both end frings are
installed. Using a feeler gage, measure the gap be-
rtween the lower edge of the cylinder yoke and the
bottom of the guide slot in the control unit housing,
If narrow feelers are not available, the rascher muse
be removed for this operation, Do not FORCE the
feeler into the gap as it would open up, since it is
limited by the return spring. The gap should be D015
{minimum} to 010 inch, Hemember the gap found
with the feeler gages, then remove the lower el
fitting and if adjustment is required, mark with a
pencil the position of the nut on the rod. Using the
following table, determine the number of slows in che
nut through which the nut must be turned in order
to obtain correct adjustment. For example: If the gap
is found to be 023 to 029 inch the nut must be turned
clockwise three slots (1/2 rurn) w obrain the required
clearance.

Turn Nut Clockwire the

Gap Following Number of Slots
A2 e 008 e 0D
A eo O3 1
Ol o 022 2
23 w0 312 turn)
O30 00 056
U370 M3 3
Odd v 0500 i B (1 full turn)
51w 057 T
58 w0 DG e 8

After this adjustment, install the cotter pin. It is im-
portant chac the pin be spread side-ways and ot over
the end of the rod due to the small clearance available,
Screw in lower end fieting and install the locating
screw, To insure safe operation, recheck the "gap”
which should be large enough o admic a .0003-inch
feeler.

I, If the nipple on the clbow installed in
the 1/4-inch pipe tapped hole in che cylinder has been
removed, or a new replacement ficting 15 being in-
stalled, use thread lubricant o seal the connection.

ff) TO TEST THE MASTER BRAKE CYL-
INDER.
[See section IV, paragraph 4, 2, (8} ()]
(8} FILLING AND BLEEDING THE HY-
DEAULIC BRAKE SYSTEM.

Section IV
Paragraph 4

{a) BEFORE FILLING AND BLEEDING.

1. Before starting the filling and hleeding,
depress both brake treadles completely without fore
ing them, With the control unit in the fully extended
position, the racchers on the units must not be turned
out of their normal position when the parking hrake
lever is not being pulled. If one or both rawhers are
being turned out of position, the parking mechanism
must be rigged o give additional clearance.

2. Afrer checking the parking rigging, re-
turn the brake creadles o the normal or off position.
Check brake treadle adjustment to make sure it per-
mits the control unic to recurn 1o is normal or full of
position,

IMPORTANT

If the conwol unit is not in the completely
oft position, the compensating valve within
the cylinder assembly is closed, therchy
arresting the flow of fluid and making it im-
possible to fill and bleed the system.

3. Make certain thar the brake fluid is clean
and that it has not been standing uncovered long
enough o allow evaporation of the diacetone aleohal,
and thereby increase the castor oil concentration.

4. Make certain chat the liquid in the filler
tank has not been under high air pressure wo long,
since this would cavse the liquid o absorb air, which
would bubble oue of the liquid after the filling and
bleeding, causing an air-locked system. When not in
use, no air pressure should be maintained in che filler
tank.

(&) FILLING AND BLEEDING BY THE
PRESSURE METHOD,
{See figrre 143.)

{. Remuove the vented filler plug from the

control unit (Warner master- brake cylinder) and at-

tach a clean, empry can (1) with a hose connection
and shut-off valve (2).

2. Open the bleeder screw to the brake
cylinder (12} one-half to one turn and check for leak-
age. Correct a small amount of leaking by applying a
thin coating of Threadlube (or equivalent grease) 1w
the external threads of the screw. Reinstall the screw,
back it up one-hall tw one mirn and connect the hose
from the Aller wank (9,

3. Fill tank (9} with at least 1-1/2 quarts of
hydraulic fluid, AAF Specification 35806, leaving one-
quarter to one-third of the tank capacity for air
pressure. Close shuc-ofl valve (6) and pump up unril
ten pounds per square inch is registered on gage (7).

4. Open shuc-off valves (2) and (6). Under
pressure from the fller tank, the fluid now will Aow
upward in the system, through the brake eylinder, the
brake line, the control unic and into the receiving can.
Due to the smallness of the passage in the compensat-
ing valve within the control unit, the arrival of Auid
in the can may be expected o take approximartely
three minuces,
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LEGEND
| RECEIVING CAN
2. SHUT-OFF VALVE f .'/ ;
3 MASTER BRAKE CYLINDER @-~—-—1% i /
(CONTROL UNIT) L

4 HYDRAULIC BRAKE HOSE .

5. BLEEDER CONNECTING HOSE - e g sy

6 SHUT-OFF VALVE : T --' A

7.P S| GAGE

8. AUTOMOBILE TYPE
STRAINER

9 FILLER TANK

|0. HAND PRESSURE PUMP

[l BRAKE LINING

2. HYDRAULIGC BRAKE
CYLINDER

I3, BRAKE TREADLE

83

Figure 143—Methad for Bleeding and Filling Brake System
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WARNING

The brake treadle must not be pumped while
the system is under pressure from the filler
tank.

3. After approximately one pint of fluid has
been forced into the can, or when zir no longer
bubbles out with the fluid, relieve pressure from the
tank through valve at (6).

6. The Auid now under atmospheric pres-
sure will flow by gravity slowly back inte che hller
tank. This reversal of flow will eliminate any air that
may have been trapped berween the bleeder opening
and the hose line connection to the brake.

7. Let the fluid run back for two to three
minutes, or until signs of entrapped air have dis-
appeared.

8. Close the bleeder screw and remove the
pressure line from the bleeder opening.

9. Apply the brake approximarely ten times,
exerting pressure during each application. Any small
amount of residual air that may be trapped in the
system will be expelled, and any excess of fluid will
be forced 1nto the receiving can,

1. Remove the receiving can and replace
the vented-filler-opening plug.

{e) TO TEST THE HYDRAULIC BRAKE
SYSTEM.

1. The system is now closed and is checked
by applying the brake and observing the treadle
travel, :

2. Excessive brake travel may indicate over-
clearance of the brake lining which can be checked as
indicated in section IV, Paragraph 4, a (G) (e).

3, If aboormal treadle travel persists after

application of the brake as indicated in section IV,

paragraph 4. a (8) (4) 9, preceding, the trouble may

be due to any of the following conditions:

a. Additional air still apped in the
SysCem.

b. Over-expansion of the line to the
brake. This necessitates replacing with a new line.

¢ An external leak in the line to the brake
ar in the brake iself.

d. Dirt lodged on the compensating valve,
holding it open, causing an internal leak.

e. Swelled cups in the control unic or the
brake cylinder due o the use of unspecified hydraulic
fluid, causing internal leaking.

4. Condition a. (trapped air) is indicated by
a soft or "spongy” feeling of the brake treadle, making
it necessary to repeat the bleeding procedure outlined
in section IV, paragraph 4. . (8) (), steps 1. through
10, until all crapped air is expelled.

5. Conditions ., d., and e. in paragraph 3.
preceding (system leaks), are revealed by a downward
movement of the parking spring yoke in the lower

Sectien IV
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PARKING BRAKE
RATCHET

RATCHET
CABLE

RATCHET RETURN
SPRING

\WINDDW

Figure 144—Master Brake Cylinder Housing Assembly

control until while the brake is being parked. This
movement may be observed through the window or
gap shown in figure 144, Do not confuse with down-
ward movements, which are normal while parking the
Ireake under the following conditions:

a A downward movement of approxi-
mately 1/16-inch may be noticed immediately after
filling and bleeding,.

b. If the system is parked for 12 hours or
more, a movement of 1/16-inch or 1/8-inch is to be
expected if there is no expansion or contraction due
to temperature changes.

6. An external leak can be detected by visual
inspection, and corrected by tightening ficrings or by
replacing defective parts, afrer which the system will
have to be bled again as outlined in section IV, para-

graph 4. a. {8) (&), steps 1. through 10,

7. An interpal leak at the compensating
valve is indicated by the squirting of fluid out of the
filler vent hole when the unit is allowed to snap back
rapidly from the parked position.

8 If unspecified hydraulic fluid has been
used inadvertently, the system must be flushed out
with mineral SPiriEs and the natural rubber cups in
the control unie and brake cylinder replaced.

9. For disassembly of control unit, see sec-
tion 1V, paragraph 4. & (7) (&), The disassembly of
the brake cylinder is shown in section 1V, paragraph

4. a (6) {a)
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fd) FILLING AND BLEEDING BY THE
GRAVITY METHOLD.

I. When the pressure method is not pos-
sible, the hydravlic brake system can be filled and bled
from the top with fluid under gravicy.

2. Prepare for graviry filling and bleeding
the same as for the pressure method explained in sec-
tion 1V, paragraph 4, & (8} (k)

3. Remove the veared filler plug from che
control unit (Warner master brake cylinder) and
ateach a clean can (1) as shown on hgure 143,

4. Fill can slowly with a quart and a half of
hydraulic Auid AAF Specification 3386, keeping the
connecting hose straight to avoid air pockers,

5. Open the brake bleeder after applying,
if necessary, a sealant compound to its thread as ex-
plained in secrion 1V, paragraph 4, @ (8 (H) 2. Con-
nect a hose to the bleeder and pur the other end inw
a clean jar or pan placed below the level of the
hleeder.

6. With the control unit in the brake off
posiuon, Auid will run downward through the system,
but this flow may be too slow 1o properly scavenge
the air which tends to rise against the downward flow
of the fluid and, therefore, pumping of the brake
treadlé is required in most instances.

7, To accelerate the downward flow by
pumping, two men are required, onc in the cockpic
and one ar the brake bleeder. Proceed as follows:
With the bleeder open, depress the brake treadle
rapidly. Close the brake bleeder belore lering the
brake pedal rerurn. The treadle must be allowed to
return very slowly at an even speed, in order w pre-
vent the creation of a pegative pressure in the system
during the return stroke, which would suck air into
the wnit more readily than fluid from the can, After
the treadle has returned to the complete off position,
open the bleeder and repeat the operation until no
more air is being expelled. Then close the bleedar
permanently and continue procedure outlined in sec-
tion IV, paragraphs 4. a. (8) (b) & through 4. a. (8)
{c) 2,

b, TAIL GEAR.

(1" GENERAL DESCRIPTION.—The tail
wheel landing gear is of the hydraulically retractable
type, comprising a pneamaric oleo shock absorbing
strut, a standard steerahle kouckle unit equipped with
a Firestone CO-200 magnesium alloy wheel mounting
a 1250 inch six-ply rayon smooth conour tice stat-
ically grounded, and a 1230 smooth conrour tube.
The wheel disengages its sceering splines at 30 degrees
#+ 2 degrees, and then castors through 360 degrees.
The cables connecting the sieering horn o the pedals
are equipped with springs o reduce taxiing shocks in
the pedals and the conrrol system. When retracred,
the tail wheel is enclosed by right and left hand doors,
which form the under surface of the fuselage abour
the wheel, (See figure 145.)

Hydraulic retraction is accomplished simultane-
ously wich the main landing gear by the single contral
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handle in the cockpit. The recracting mechanism con-
sists of a hydraulic rerracting scrut mounted on the
fuselage frames 13 and 14, The piston rod extends
forward from the cylinder and carries a lug to which
the upper end of the oleo strut is atached by a bolt.
A long piston rod guide rod extends forward of sta-
tion 11 and is supported by braces from srations 11
and 12, During recraction, the piston and rod are
forced forward, carrying the upper oleo support
with it )
{2) TAIL WHEEL ASSEMELY.
fa) REMOVAL OF TAIL WHEEL ASSEM.
BLY.

1. Jack up or hoist the afe end of the air-
plane and pur the ail gear in the fully extended posi-
tion.

2, Disconnect the tail wheel door’ turn-
buckles at the doors,

3, Remove the screws around the edges of
the boot,

4. Disconnect the tail wheel steering cables.

4, Disconnect the oleo strur ar che lower
end.

6. Disconnect the drag link from the fuse-
lage by removing the rwo hinge boles ar the forward
end.

7. Remove the tail wheel and drag link
through the tail wheel door opening.

8. Remowve the bolt at the upper end of the
oleo steur and remove the sweur through the door
opening.

9, Disconnect the hydraulic lines o the
retraceing strut,

10. Remove the two halts at the front and
the two bolts at che center of the strut with the piston
held in the full aft position, and lower the rear end of
the strur, at the same time moving it afc uacil che
piston rod is free from the guide and can be removed
through the rail wheel door opening,.

(h) IMNSTALLATION OF TAIL WHEEL
ASSEMBLY

I. Working through the il wheel door
opening, insert the piston guide rod in the guide bear-
ing and move the retracting scrur up and forward into
airplane, and secure with the two bolts ar the front
and the two bolts ar the rear.

2. Connect the hydraulic lines o the recrace-
ing sorut,

3. Bolt the upper end of the oleo strut w
the lug on the piston end.

4. Raise rail wheel and drag-truss through
the open door and atcach the forward end by the two
drag-truss-firting artaching baoles.

5. Bolt the lower olen strurt end to the
drag-truss rear fitting.

G, Actach the sweering cables o the horn,

7. Replace screws around the edge of che
boot,

#. Connect the tail wheel door turnbuckles
o the doors,
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BOOT

CLEWVIS

Figure 146—Tail Wheel Door Assembly

{r) ADJUSTMENT OF TAIL WHEEL
DOORS.
{See fipnre 146.)

1. Jack up aft end of airplane and with
the tail wheel extended, detach clevis end of warn-
buckle on one door, leaving linkage o other door
intact. Remove safery wire from borh links.

' 2, Retract tail wheel and by working
through the unclosed door opening, loosen lock nuts
on turnbuckle actached to the other door, and adjust
linkage t hold door flush with fuselage skin,

3, Lower tail wheel, sccure adjusted turn-
buckle with safery wire, derach its clevis end and
follow preceding procedure to adjust the other door.

(30 OLEOQ STRUT,
{2} REMOVAL OF OLEQ STRUT.

1. To remove the oleo strut only from the
fuselage, first unbutton the access door below the
horizoneal stabilizer and che inspection hole above
and forward of the access door. Place a jack under
the rear jack point to support the aft end of the air-
plane.

2, Be surc the il wheel is down, Work
through the access door and remove the bolt ateaching
the lower end of the strur to che rail wheel drag link.

3. Working through the hand hole, remove
the bolt attaching the oleo piston tw the lug on the
retracting SLENL.

4, Remove the oleo strut through the access
door.

b} DISASSEMBLY OF OLEO STRUT.
(See figrres 147 and 148.)

I. Wene the air pressure and remove the
filler plug to drain the fluid.

2, Place the olen strur in a wooden block
clamp and inserr the clamp in a vise o keep the oleo
cylinder from tarning,
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3. Force a screwdriver or similar tool under
the rewining ring on the cylinder and disengage the
end of the ring from the hole in the cylinder. Expand
the retainer ring and slide it off the cylinder.

4. Engage a spanner wrench on cthe gland
nut and turn the nut out of the cylinder.

5. Pull the piston assembly from the cylin-
der and slide the washers and packing off the piston,

. Remove the metering pin, if desired, by
using the metering pin wrench (parc No, 87-33-031)
carried in the tonl kic. When the metering pin is
removed, discard the copper gasker so that it will not
be reinstalled. Never install & used gasker on a meter-
ing pin,

7. Place the piston in a wooden block clamp
and tighten the clamp in a vise

& Remove the lock pin from the piston and
piston bearing and unscrew the bearing from the
piston. :

f¢} ASSEMBLY OF OLEO STRUT,

1. Before assembling the oleo strat, be sure
thar all parts are thoroughly clean and free of chips,
Clean with alcohol and flush with hydraulic fluid
under pressure. Inspect all packings and washers
before installing them in the cylinder, Replace any
wWorn part. '

2. Place the piston in the wooden block
clamp, screw on the piston bearing as far as it will go,
and line up the bearing lock pin hole with the haole
in the piston. Screw the lock pin inw the piston unil
ir is cight,

3. Release the piston from the wooden
block clamp. Install the cylinder in a wooden block
clamp and secure the clamp in a vise with the cylinder
in a horizonal positon,

' 4, Install the metering pin in the cylinder
and tighten with the metering pin wrench,

He sure that a new copper gasket is installed with
the metering pin. Never install 2 used gaskec

3. Guide the piston bearing and piston into
the cylinder, wet the packings and washers thoroughly
with hydraulic fluid, AAF Specification 3386, and
slide the first washer over the piston and intw the
cylinder. If possiblé line threads in cylinder with shim
stock o prevent damage o packings on installation.
Coar shim stock wich hydraulic Auid AAF Specifica-
tion 3586, Install che packings one ar a time as on
the original installation. When the last washer and
packing ring is installed, slide the gland nut over the
piston and righten it into the cylinder, Never tighten
this gland nur excessively.

#. Insert the hooked end of the rerainer
ring into one of the two holes thar line up with a slot
in the gland nut, Expand rhe rerainer and slide it
onro the cylinder unel it engages in the groove on
the cylinder. The hooked end on this rerainer should
extend far enough through the cyliuler w engage che
gland nut and leck ic in position,
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I.GYLINDER
2.LOCK SCREW
3.COPPER METERING PIN WASHER
4.PISTON BEARING
"5.METERING PIN

Section [V
Paragraph 4

6.PISTON
7. PACGKING

B.GASKET

9. FILLER PLUG
10. GLAND NUT

Figure 147—Tail Wheel Oleo Sirut Disassembled

(d) TEST OF OLEO STRUT.

1. With the filler plug removed, extend the
piston as far is it will go, Stand the cylinder in a
vertical position with the piston up and fill the piston
at the plug hole with hydraulic fluid, AAF Specifica-
tion 3586 until it overflows, Screw a pressure gage intwo
the plug hole in the piston and subject the strut o a
pressure of 2500 pounds per square inch for ten
minutes, :

2, Inspect the cylindet 1o determine if chere
is any evidence of leaks around the gland nut.

3. If there is no evidence of leaks in the
strut, release the pressure on the strur, and remove the
gage. Drain the fluid from the strur and retrace the
strut into the cylinder as far as it will go. Swand the
strut on end with the plug hole up and fill with
hydraulic fluid, AAF Specification 3586, unrtil the fluid
overflows, and work the piston up and down several
times to dispell any trapped air in the cylinder. Add

additional fluid to bring the level up to the plug hole.
Install the gasket and filler plug and inflate the scrue
with a high pressure hand pump per nameplate in-
structions, Never use compressed air, The oleo strut
is now completely assembled, rested and serviced with
fluid and aic for installation in the airplane,

fe} INSTALLATION OF OLECQ STRUT.

1. With the tail wheel down, work through
the hand hole and secure bolr attaching the oleo piston
tr the Ing on the recracting srrue.

2. Working through the access door, insiall
the bolt attaching the lower end of the strur o the
drag link,

3. Jack up airplane at the panel jack studs,
retract the landing gear, and observe action of tail
wheel assembly,

4. Button inspection hole and access door,

{4} RETRACTING STRUT.—Eefer w seccion
IV, paragraph 7. ¢. Hydraulic System,
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| ENGINE MOUNT VIBRATION ABSORBER
2 BEARER TUBE UPFER

3 DIAGONAL TUBE

4 TRUSS

5 LINK

& LOWER COWL BRAGKET (EACH SIDE)

T AIR EXIT DUCT BRAGKET (EAGH SIDE)
-8 BONDING TAB _
9 RADIATOR MOUNTING BRAGKET

10 BEARING TUBE LOWER

Ffﬁ-ura 149—Engine Mounit Assembly

5. ENGINE SECTION,
a  ENGINE MOUNT. _

(1) DESCRIPTION.—The engine mount is con-
structed of X4130 steel alloy wbing and steel alloy
forgings, normalized and heat-treated to a tensile
strength of 150,000 pounds per square inch. (See figure
149.)

(@) Four vibration-absorbing engine supports
are attached to the lower bearer tubes of the engine
mount assembly for engine support, and to dampen
out engine vibrations from the airplane.

(b) The lower bearer tubes also carry the
four radiator mounting brackets, the two air exit
duct brackets, the rwo bottom cowl supporting brack-
ets and four bonding braid rabs,

(¢} The engine mount assembly of P-40MN air-
planes AF42-104429 through AF42-104828 is equipped
with the Lord type vibration-absorbing engine Suf-
ports. They were subsequently modified to relicve en-
gine vibration by the elimination of mertal-to-metal
contact and the installation of upper Fabreeka snubber
rings. (See figure 150.)

{e) The Fabreeka type vibration-absorbing ea-
gine support used on airplane AF42-104829 and sul-
sequent, is equipped with upper and lower Fabreelka
pads, or snubbers, and two Fabreeka bushings, which

cushion the vertical engine studs from the engine

- support fitting. (See figure 151.)

(2) REMOVAL OF ENGINE MOUNT.—To re-
move one side of the engine mount, it is not necessary
to remove the engine from the airplane. The follow-
ing instructions are for removing the left engine
mount on airplanes with the battery installation in
the engine compartment (AF42-106029 and subse-
quent). Removal of this engine mount was selected
because its removal is more involved {only because
of additional equipment which is mounted on it) than
the removal of the right engine mount or engine
mounts of previous models of the P-40N series air-
planes,

(a) Remove the side, top, and bottom engine
cowling. Remove the front wing fillets and the rear
side cowl and cowl flap assembly.

(k) Artach a four-legged engine harness o
the engine in the manner shown in figure 12. Hoolk
the lifting ring of the harness o a hoist and raise
the hoist just enough to relieve the engine mount of
the engine weight, '

Note

The two shorter legs or cables of the engine,

harness will be attached to the front of the

engine causing it to tip up at the front for
greater clearance,
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FRONT ABSORBER REAR ABSOREBER

LEFT HAND ) RIGHT HAND LEFT HAND RIGHT HAND
| WASHER AN 960 -8186 ANSE0-BI6 ANSEQ-BIE AN 9ED-BI6
2 STOP B7-22-533-| B&T-22-B33-2 8r-22.5833-1 BT-22-533-2
3 SWUBBER (UPPER) BT-TIO-1015 BT-TIO-1015 87-TI0-1016 BT-TIO-1015
4 HOUSING a87-22-T12 BT-22-Tl2 BT-22-Tl2 ay-22-Ti2
5 BUSHING UNIT BT-22-541 B7-22-541 87-22-523 87-22-523
& COTTER PIN AN3BOC3-3 AN3IBOC3-3 AMZIBOC3-3 ANZB0G3-3
T NUT ANZIO -8B ANZIO-B8 AN 310-8 AN3ID-B
B BOMDING TAB B7-554-1024 B7-554-1024
9 GOLLAR BT-22-529 aT-22-529 BT-22-529 87-22-529
10 BOLT . BT-22-TIT-1 g7-22-Ti7-2 B7-22-TI7-2 87-22-717-2
Il SNUBBER (LOWER) ar-zz2-Ti4 ar-22-7Tl4 87-22-T14 B7-22-TI4
|12 SUPPORT B7-22-527-3 AT-22-527-4 BT-22-527-1 BT-22-527-2
13 BRAGCKET ASSEMBLY 87-29-T77 a87T-29-T77

SEE TABLE
FOR GAP
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LEFT SIDE 493 ¥
RIGHT SIDE 340 %
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Figure 150—Lord Type Vibration Absorber Support Assembly
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1075 -DT-.188 -.515 -2.125 WASHER 6. B7-TIO-10ll ENGINE MOUNTING

(2 REQUIRED) SUPPORT (2 REQUIRED}
87-T10-1013 FABREEKA SNUBBER 7. AN380C3-3 COTTER (4 REQUIRED)
87-TIO-1018 FABREEKA BUSHING 8. AN 310-8 NUT (4 REQUIRED)

(2 REQUIRED ) 9. AN 960-8B16 WASHER (4 REQUIRED)
B7-22-717-3 ENGINE SUPPORT STUD 10. B7-710-1014 ENGINE SUPPORT PLATE

(2 REQUIRED) Il. 87-T710-1012 ENGINE SUPPORT FITTING
87-TI0-1013 FABREEKA SNUBBER 12. BEARER TUBE

NOTE: ALL FOUR VIBRATION ABSORBER ASSEMBLIES ARE IDENTICAL

Figure 151—Fabreeka Type Vibration Abserber Support Assembly
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{¢) To remove the left engine mount, the fol-
lowing items must be removed from the airplane:
Radiators and oil cooler assembly.

Exit air duce

Barrery and shelf.

External electric power receptacle.
Bamery juncrion box,

Propeller relay box.

Battery cooling air blast tube.

Elecrric cables, wires and clamps.

. Bonding braids and safery wiring from
the front and rear engine vibration-absorber support
fitrings.

o 0o Mg e b

10. Remove the exhaust shroud.

11, Remove the four engine support fitting
bolts fram each, the front and rear, engine vibration-
absorber support Arrings.

12. Remove the front link bolt from the
engine mMoUne truss.

13. Remove the upper and lower engine
mount fuselage bols from the firewall. Use the engine
mount bolt puller provided as a special ol (figure
44).

14. Lift the front of the engine slightly and
remove the engine mount assembly.

(3) DISASSEMBLY OF ENGINE MOUNT.

(@) The members of the engine mount assem-
bly are bolted together. Any particular member of the
assembly may be removed by removing the actaching
holts and separating the member from the rest of the
assembly,

{6} The brackets and supports on the lower
hearer tube are secured in position by through boles
through the ficting and the bearer tube. To facilitare
the rapid and proper replacement of a lower bearer
tube, the new tube should be obtained before dis-
assembly of the old tube is begun, so thar the braclk-
ets and supports can be installed on the new tube as
they are removed from the old tube. Proceed as fol-

lowrs:

1. Remove the upper bearer and diagonzl
tubes,

2. Remove the top castellated nuts from the
two long studs that actach each, the front and rear,
engine vibration absorber support assembly to the
lower bearer tube.

3. Drive the studs down and out of the
support assembly and bearer tube. Note the order of
assembly of the engine vibration absorber support as-
sembly. (See figures 150 and 151.)

4, Remove the bolis from the remaining
supports and brackets on the bearer tube. Tap the
parts off the bearer tube and install them on the new
tube. Check For correct assembly. (See figure 149.)

(4) MAINTENANCE REPAIRS AND RE-
PLACEMENT.

{a} ENGINE MOUNT.—If any of the tubing

of the engine mount assembly becomes dented more

than 1/16 inch or bent in excess of the following
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allowable dimensions, it will be replaced, as any at-
tempred repaies requiring heating or welding would
necessitate normalizing and reheat-treating.

MNote
The following table shows the allowable
over-all bend in each wbe of the engine
mount assembly.

Part Name Allowable Bend
Lower bearer tuhe ..3/32 inch {130}
Upper bearer tube. ... . 13/64 inch (.205)

Diagonal tube .. 116 inch (LDG23)

(b) WIBRATION ABSOHBER SUPPORT
ASSEMBLY.—The eight Fabreeka snubbers, and the
eight Fabreeka scud bushings that are assembled in
the four engine vibration-absotbing support fictings
will be inspected for fractures and conformance o the
following requirements:

1. The Fabrecka snubbers have a Duro-
meter hardness of 85 to 93, Their thickness 1s (281 &=
015, All edges are sealed. They will he replaced at
150 flying hours, or sooner, if there is any evidence
of failure. They should be inspected and the torgue
of the vertical engine bolts tested five hours afrer
installation and every 23 flying hours chereafier as
the flactening of the snubber pads necessicates cor-
rection of the torque,

2. The Fabreeka bushings have a duro-
meter hardness of 85 to 93, and should be replaced a
the same time as the snubber replacement.

{5) ASSEMBLY OF ENGINE MOUNT.

(@) Slide the brackets and supporis on the
lower bearer tube and install the bolts to secure them
in position. Check for correct assembly. (See figure
149.)

fb) Assemble the upper bearer rube and the
diagonal tube to the lower bearer tube.

(6] INSTALLATION OF ENGINE MOUNT.

{a) Arrach the engine mount to the engine
mounting pads and install the four engine support
ficting bolts,

(b Lower the front of the engine slightly
until the engine mount assembly enrers the fittings on
the firewall

{¢)  Align the holes in the engine mount and
the firewall fictings and install the two, upper and
lower, engine mount holts

(@) Actach the link from the firewall to the
engine mount truss and install the bolr

{e) Connect the bonding braids and safety
wire to the front and rear engine vibration ahsorber
support assemblics,

Naote
The studs attaching the engine vibration ab-
sorher support assemblies to the lower bearer
tube must be rtightened to the following
torques:
Front Vibration Absorber

Support Studs 240 inch-pounds
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Figure 154—5ide Cowl

(b) INSTALLATION OF FORWARD BOT-
TOM COWL.

1. Lift the bottom cowl in place over the
oil cooler and coolant radiators. Install the spark
plug, fuel pump and batrery cold air tubes in the
grommets in the air intake ducts of the bortom cowl,

2. Insert the two studs, one installed on
each side of the hottom cowl ar the top rear, through
the holes provided in the cowl support fittings on the
cowl flap former and install the nuts,

3. Actach the front of the bottom cowl to
the engine front bulkhead by buttoning the four
Dzus fasteners and installing the four recessed-head
SCrEewSs,

4. Button the four Dzus fasteners attaching
the bottom cowl to the cowl flap former,

5. Reach through the air intake ducts of
the bottom cowl and pull the il cooler and coolant
radiator canvas air seals in position. Secure by tight-
ening the turnbuckles and installing the safery pins.

6. lnstall the side engine cowl,

Figure 155—Forward Bottom Cowl

{4} REAR SIDE COWIL AND COWL FLAP
ASSEMBLY.

() DESCRIPTION,—The cowl flaps are in-
stalled aft of the forward bottom cowl and are sup-
ported on the cowl flap former. The cowl flaps contrnl
the flow of air through the vil cooler and coolant
radiators. The cowl Aap installation comprises four
hinged flaps operated in unison by two control rods
actuated by the hand lever located in the cockpir.

(&) REMOVAL OF REAR SIDE COWIL AND
COWL FLAP ASSEMBLY.

1. Bemowve both side engine cowls and the
forward bottom cowl. .

2. Remove the screws from the left and right
front wing fillets and remove the wing fillets from the
airplane.

Figure 156—Rear Side Cowl and Cowl Flap Assembly
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MNote
The front crankcase breather line is con-
nected through a hose connection to the
overboard fitting in the left wing filler. Dis-
connect the breather line at the overboard
fitting so that the wing fillet can be removed
from the airplane,

4, Remove the two screws from each side
of the cowl flap assembly, which join the former
the fuselage ar the firewall _ .

4. Remove the two attaching screws from
each side of the cowl flap assembly, which hold the
air exit duct to the cowl flap former.

5. Remove one screw from each side of the
assembly, which attaches the air exit duct to the
bracket on the cowl flap former.

6. Remove two bolts (left side only) which
attach the upper aft side of the cowl flap assembly
to the bracker provided on the engine mount.

Mote
This bracket is provided for installation of
the battery access door in the left rear side
cowl on airplanes having the battery instal-
lation in the engine compartment,

7. Operate the cowl flaps to full open po-
sition to obtain working space and disconnect the
two cowl flap control rods from the flap assembly.

4. Remove the two bolts, one on each side
of the airplane, which attach the cowl flap former
to the main cowl flap assembly support bracker on the
engine mount.

9. Remove the rear side cowl and cowl flap
assembly from the airplane.

{¢) INSTALLATION OF REAR SIDE COWL
AND COWL FLAP ASSEMBLY.

I. Place the rear side cowl and cowl flap
assembly in position and install the two bolts, one
on each side, which attach rhe cowl flap former to the
support bracket on the engine mount

2, Install two screws on each side of the
assembly attaching the former to the fuselage ar the
firewall,

3. Install the two. bolts (lefe side only)
which atach the upper aft side of the rear side cowl
assembly to the bracket on the engine mount.

4, Connect the two cowl flap control rods
to the flap assembly.

5. Install one screw in each side of the rear
sidé cowl and cowl flap assembly, which attaches the
air exit duct o the bracket on the cowl flap former.

6. Install vwo screws in each side of the
assembly which attach the air exit duct to the cowl
flap former.

7. Install the forward bottom cowl, side
cowls and the front wing fillets. o

o MNote .
Connect the front crankcase breather line at
_the hose connection on the overboard fitting
in the left front wing fller, before attaching
the fillet to the airplane

RESTRICTED
AM 01-25CN-2

Figure 157—Exit Duct Assembly

(5) AIR EXIT DUCT.
(&) REMOVAL OF AIR EXIT DUCT.

1. Remove the side engine cowl.

2. Remove the forward bottom cowl

3. Remove the rear side cowl and cowl flap

asmmbly. '
4. Remove three screws from the under sue-

face of the air exit duct at the front, which attach

the canves azir seal to the air exit duct,

5. Remove the safety pins and loosen the
turnbuckles from the air seals berween the afr side
of the coolant radiators and the air exit ducr, Push
the air seals free from the exit ducr

6. Loosen the hose clamps and disconnect
the two vent lines which vent overboard at the trail-
ing edge of the exit duct on the left side at their
hose connections immediately forward of che wing
leading edge at the lefr side of the engine compart-
ment,

7. Loosen the clamps and pry off the two
gun heater ducts from their adapters at the leading
edge of the wing immediately forward of the fire-
wall.

& Remove two screws, one from each side
of the air exit duct, which attach the exit duct o the
wing panel,

9, Remove the two bolts, one from each
side at the top forward end of the air exit duct, which
attach the air exit duct to the bracker on each side
of the engine mount.

10. MNow, remove the air exit duct from the
airplane.

(k) INSTALLATION OF AIR EXIT DUCT.

1. Lift the air exit duct into position and
install the two bolts, one through the bracket on the
top side of each exit duct ring, which atrach the air
exit duct to the brackets on the engine mount.

2, Install two screws, one in each side of
the air exit duct, which artach the exit duct 1w the
wing panel,
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Figure 158—Top Cowl Assembiy

3. Connect the rwo vent lines, which were
removed with the exit duce, at the hose connections
forwaed of the wing leading edge on the left side
of the engine comparument.

4. Inseall the two gun heater ducts on the
adapters at the leading edge of the wing,

3. Iaostall the canvas air seals owver the exit
duct rings. Tighten the turnbuckles and install the
safety pins. _

. Install the theee screws attaching the can-
vas air seal to the air exit duct,

7. Install the rear side cowl and cowl flap
assemlaly.

8. Install the forward bottom cowl

9, Imstall the side engine cowl.

6y TOP COWL,

{a) DESCRIPTION.
take duce is built into the top engine cowl. Three,
door assemblies, two of which are installed wichin
the duct assembly and one installed on the afe side
of the carburetor air intake elbow, are controlled
by push-pull tubes actuaced throught a three-way
linkage by one control lever in the cockpit,

4y HEMOVAL OF TOP COWL,

I. Remove the side engine cowl,

2. Disconnect the lefr and right hot air duce
hose. from the hot air intake at the carl_mretut air
intake box.

3. Remove the wing nuts on each side of
the carburetor and disconpect the carburetor air in-
tike hox from the carburetor.-

4. Disconnect the air Alrer conteol arm ac
the outside bellcrank locared at the top right of the
firewall.

5. Disconnect the carburetor air heat con-
trol arm at the bell crank located on the right side
of the carburetor air inrake box

6. Remove the five Reed and Prince screws
holding the cowl to the engine bulkhead, and che
two Reed and Prince screws holding the cowl 1o the
firewall.

7. Disconnect the left and right filtered air

duct hose from the filtered air intake at the front
of the air intake duct in the top cowl

#. Remove the top cowl

(e}, INSTALLATION OF THE TOP COWIL,

I. Lift the top cowl in position and connect
the filtered air ducts and the hot air duces ac their
hose connections on the top cowl.

2. Install the five Reed and Prince screws
artaching the cowl to the engine front bullihead and
the two Reed and Prince screws acaching the cowl
tr the firewall,

3. Connect the carburetor air heat cuntml
arm at the bellcrank on the righe side of I'.llE car-
buretor air intake box

4, Connect the air filter control arm at t]:IB
outsidebellerank  located ar the top right of the
firewall.

5. Tighten the wing nuts attaching the car-
buretor air intake box w the carburetor. -

6. Be sure that all carburetor air control
linkage is connected and the air hose is secured. In-
stall the side engine cowl

&, POWER PLANT.

a@ ENGINE.

(1} DESCRIPTION.—The P-40N airplanes
AF42-104429 through AF42-106405 are powered with
the ¥V-1710-81 Allison engine; airplanes AF42-106406
and subsequent, are powered with the V-1710-99 Al
lisun engine. Both engines are identical except for
the incorporation of the automatic engine control
unit on the ¥V-1710-99 engine.

The engine is a liquid-cooled 12-cylinder engine
of the "¥" type. The cylinder blocks and cylinder
heads are detachable from each other and from the
upper crank case. Two inlet valves and two exhaust
valves for each cylinder are contained in the c;,-lindér
head assembly and are actuared by an overhead cam-
shaft supported -on the wp of cach cylinder head
assembly. Seven main bearings are formed by the
upper and lower crankcase to carry the crankshaft,
The center main bearing carries the bronze throse
surfaces.
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Figure 160—Engine—Right Side View

The engine is lubricated by a force feed engine
lubrication system receiving its pressure from a single
pressure pump of spur gear construction, in combina-
tion with a pressure relief valve. All oil to the engine
passes through the disc type oil scrainer which in-
corporates a safery by-pass valve

The propeller reduction gear assembly on the
front of the engine has a reduction ratio of 2:1 of
the crankshafr, The propeller shaft carries a No. 50
spline and is supported at the frone by a ball thrust
bearing and at the rear by a large roller bearing.

A single speed supercharger is contained in
the accessory housing. The impeller is gear-driven at
a ratio of 9.60:1 of crankshafc speed. The fuel-air
mixture is forced through a single supercharger out-
ler manifold in the vee of the cylinder blocks and a
branched manifold system to the intke valves of all
12 eylinders,

The terms "RIGHT" and "LEFT” of the en-

gine are established, as viewing the engine from the
cockpie. The direction of rotation of the crankshaft,
camshafts, and propeller is established in the same
manner. The designation of the location of the engine
cylinders is also from the rear of the engine. The
rear cylinder of the right bank is designated as No.
1 R and the rear cylinder of the lefe bank as No. 1 L

() IGNITION.—Ignition is supplied by =
double Scincilla DF magneto, two high-tension igni-
rion-distriburor heads, radio-shielded ignition cables
and 24 spark plugs.

{5} CARBURETION. — Carburetion of the
fuel is obtained by use of a single Bendix-Stromberg
down-draft injection carbureror.

(¢} MANIFOLD PRESSURE REGULATOR.
—The manifold presiure is controlled by an auto-
matic manifold pressure regulator acrvared hy the
engine oil pressure and connected inw the engine
thractle control mechanism,
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FRONT

CYLINDER HEAD BREATHER —; COOLANT VENT LINE
COOLANT OUTLET ELBOW / TO EXPANSION TANK

GYLINDER SPARK PLU

HEAD OIL coouweﬁ

DRAIN TUBE MANIFOLD = -
ENGINE FRONT REDUGTION
BULKHEAD GEAR FRONT
SUPPORT STUD GASE

Figure 181—Engine—Front View
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MODIFIER CONTROL CABLE
DISTRIBUTOR HOUSING DRAIN

=COOLANT PUMP FUEL PUMP—

Figure 182—Engine—Left Rear View

{d) AUTOMATIC ENGINE CONTROL
UNIT (On V-1710-99 Engine).—The automatic engine
control unit linkage is so designed that when the
pilot opens the throttle manually, the proper engine
rpm is coordinated with the selected manifold pres-
sure.

1. ‘The instzllarion of the auromatic engine
control unit deletes the mechanical control of engine
epm from the propeller control lever on the engine
control quadrant, however, the electrical control res
maing,

2. On airplanes AF42-106406 through AF43-
24001 the economy manifold pressure medifier control
lever is safery wired in the "OFF” position. The
propeller governor contral lever in the cockpic is also
locked in the rear position on the conrrol guadrant.
A warning plate is artached to the inboard face of the
control quadrant which reads, "NOTICE: THIS AIR-
PLANE HAS AUTOMATIC PROPELLER GOVER-
MNOR CONTROL"™

3, On airplanes AF43-24002 and subsequent,
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ENGINE MOUNTING PAD
OIL STRAINER
+~ CARBURETOR

GENERATOR

STARTING MOTOR
OIL PRESSURE RELIEF VALVE—

Figure 183—Engine—Right Rear View

a modifier control is incorporated through a cable
attached to the former propeller governor control
lever on the cockpit throttle quadrant, and the modi-
fier lever on the engine

Motea
This modifier control installation is an addi-
tion to the avtomaric manifold pressure reg-
ulator and should not be confused with the
automatic propeller control used on the V-
1710-99 engine in airplanes previous to
AF43-24002,

The employment of this modiher concrol
provides a means of obraining a selective increased
manifold pressure without advancing the throle or
increasing the engine rpm so thar a more economical
fuel consumption is ohtained under non-combat con-
ditions such as ferrying or croising, A plate above
the modifier control lever on the inboard face of the
engine control quadrant is marked "MANIFOLD
PRESSURE MODIFIER—USE FOR ECONOMICAL
CRUISING POWER ONLY."
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|.FRONT ENGINE BREATHER o G PROPELLER GOVERNOR MOUNTING PAD
2.GOOLANT VENT LINE 7.PROPELLER GOVERNOR GONTROL ROD
3. INDUGTION BRANGCHED MANIFOLD 8. MANIFOLD PRESSURE GAGE LINE

4. MANIFOLD PRIMING LINES 9, MAGNETO

5.MAGNETO COOLING TUBE 10. MAGNETO. COOLING TUBE

Figure 164—Engine—Top View
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I. WAR EMERGENGY RATING ADJUSTMEN
2. MODIFIER "OFF" sTOP

3. MODIFIER "ON" STOP
4 MODIFIER CONTROL LEVER

5. MIXTURE GONTROL LEVER

Section 1V
Paragraph &

=y 2

6. GARBURETOR IDLE ADJUSTMENT
7. MAIN LEVER
8. PROPELLER GOVERNOR GONTROL LEVER

Figure 166—Avtomatic Engine Control Unit Installed V17 10-99 Engine

(2) REMOVAL OF ENGINE—Removal of the
engine is most easily accomplished by removing the
entire power plant, including the engine mount and
the accessories attached to it. (See figures 167 and 168.)

(@) Remove all engine cowling, including the
cowl flap assembly and the air exit duct, See section
IV, paragraph 5. b,

{5} Drain the following systems:

1. Cooling system.-
2. Engine lubricating system.
3. Fuel system (excluding tanks),
(¢} Remove the propeller and spinner assem-

bly. See section 1V, paragraph 6. 4.

id) Disconnecr the propeller control elecirical
conduit from the brush cap, removing the two clamps
from the forward engine bulkhead.

{e}  Remove the carburetor air filter hoxes and
the engine front bulkhead.

(f)  Disconnect the following from the con-
nector panel on the right side of the firewall: two
fuel primer lines, one fuel pressure line, one oil pres-
sure line, and one manifold pressure line.

(g} Disconnece the oil dilution line o the
oil dilution valve on the forward side of the firewall
at the hose connection,
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Figure 147—Engine Installed—Left Side View
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ENGINE MOUNT BOLT-UPPER
FIREWALL JUNCTION BOX

STARTER PULL BUTTON
— OIL "¥" DRAIN

ENGINE MOUNT BOLT-LOWER
Figure 169—Engine Section—Right Rear Side View

(#) Disconnect the engine oil return line {be-
tween the oil cooler and oil rank) at the hose con-
nection below the right end of the coolant expansion
tank on the firewall,

(#1 Disconnect the oil supply line to the en-
gine: at the forward hose connection atc the oil "Y'
drain cock.

(/) Disconnect the tachometer shaft from the
rear of the right engine bank and remove the attach-
ing clamps on the engine mount.

(£) Remove the Adel clamps supporting the
right and left distributor drains to the engine mount
assembly.
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() Disconnect the starter pull cable by re-
moving the starter pull button.

(m) Disconnect the coolant supply line from
the bottom of the coolant expansion tank on the fire-
wall.

{#) Disconnect the coolant vent line at the
top of the coolant expansion tank.

(o) Disconnect the coolant temperaqure indi-
cator electrical conduit at the top of the junction box
on the right side of the firewall

{#) Disconnect the fuel line from the electric
fuel pump to the engine-driven fuel pump ac the
engine-driven fuel pump.

{g) Disconnect the generator electrical con-
duit ac the generator and tie back out of the wayi

(#) Disconnect all electrical connections at the
starting motor and tie back out of the way.

{s) Disconnect the propeller control electrical
conduit at the left side of the firewall (upper inboard
conduit).

{#) Disconnect the magneto electrical conduic
at the lefr side of the firewall (lower outboard con-
duit). :

(%) Disconnect the oil tank vent line at the
hose connection on the forward side of the firewall
and left of the coolant expansion tank.

f#) Disconnect the engine controls. (See Agure
175.) )

1. Disconnect the mixture control rod from
the lever on the carburetor.

2. Disconnect the throttle contrel rod from
the lever on the manifold pressure regulator.

Mote
On airplanes powered by the V-1710-99 en-
gine, the throtle control rod is connected to
the lever on the automatic engine control
unit,

3. Disconnect the propeller governor con-
ol tod from the lower bellerank on the firewall.
(For V-1710-81 engine installation only.)

Mote

On airplanes powered by the V-1710-99 ea-
gine, the propeller governor is controlled by
the automiatic engine control unit

4. Onairplanes AF43-24002 and subsequent,
disconnect the control wire from the manifold pres-
sure modifier lever on the automartic engine control
umit at the lower bellcrank on the firewall. The lower
bellcrank was used for manual control of the pro-
peller governor on airplanes powered by the V-1710-
81 engine. (See step 3. preceding.)

(1) Disconnect the carbureror vent line at the
firewall hose connectinn directly below the lefr top
engine mount attachment fitting.

(x) Disconnect the coolant temperature indi-
cator electrical conduit at the thermometer bulb in
the coolant outler pipe at the front of the right oyl
inder block.
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PROPELLER RELAY BOX SATTERY GART PLUG REGCEPTACLE

COOLANT DRAIN BATTERY INSTALLATION (AF 106029 AND SUBSEQUENT)

Figure 170—Engine Section—Left Rear Side View
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PROPELLER CONTROL ROD
THROTTLE GONTROL ROD
MIXTURE GONTROL ROD

:AE:H. =

ENGINE MOUNT BOLT
CARBURETOR VENT LINE
MAIN ELECTRICAL TERMINAL BOX

Figure 171—Engine Removal—Left Side

CAUTION

To prevent damage to the electrical wires
within the conduit, unscrew the lower ser-
rated nut while holding the center serrated
nut, Then remove the electrical connection,
cut the safety wire and remove hexagon ther-
mometer bulb,

(y) Remove the two bolis holding the cowl
flap torque shaft supporr to the center line bullchead.

(z} Remove the battery from the left engine
mount shelf on airplanes with the bactery installed
in the enginge COmMpartment,

{az) Attach an engine hoisting harness to the
engine in the manner described in section II, para-
graph 4, ¢ (See figure 12.)
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ENGINE MOUNT BOLT

VENT LINE-OIL TANK TO GRANK GASE
MNote
The lifting hoist must have a safe capaciry
of not less than 1-1/2 tons.
(ab) Hoist the engine just enough to relieve

the engine mount of the engine weight.

{ac) Remove the two front bolts from the
right and left links, (figure 169) extending from the
rear of the engine mount trusses to the center of the
firewall

{(ad) Remove the four engine mount fuselage
bolts from the firewall. Use the engine mount bolt
puller provided as a special tool (figure 44},

{@e)  With the hoist, carefully move the engine
and mount forward until all connections are clear,
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FUEL LINE FROM CARBURETOR USE CARE NOT TO DAMAGE
TO OIL DILUTION VALVE OIL STRAINER WHEN REMOVING
S e ENGINE FROM MOUNT.

[AReTs

. =
e ¥

ZUEL PRESSURE LINE 3o BAGE ENGINE MOUNT BOLT GLh_rSTR;J!.NEJ;
OIL DILUTION SOLENOID VENT FROM
VALVE ASSEMBLY CARBURETOR
(AF42 - 104429 THRU . TO FUSELAGE
AF-42-105928) TANK-

CONNECTOR PANEL TAGHOMETER
ASSEMBLY FUEL PRIMER

SHAFT

FUEL PRESSURE-MANI-

FOLD PRESSURE-OIL COOLANT SUPPLY
PRESSURE LINE

Figure 172—Engine Removal—Righi Side
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LEFT FRONT COOLANT LINE CONNEGTION ENGINE FRONT BULKHEAD
GOOLANT THERMOMETER BULB — . .

e i
AIR INTAKE TO SPARK
PLUG COOLING MAMIFOLD

] -5 5l
ELEGTRICAL JUNCTION TO
FROFELLER BRUSH CAF

LEFT FRONT GCOOLANT LINE GOMNECGTION —

FRONT CRANK GCASE BREATHER LINE

Figure 173—Engine Removal—Front
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CAVEMGER OIL QUTLET CONNECTIGN
5 LS

COOLANT PIPE TO LEFT HAND BLOCK
PUMP-LEFT "¥"

REAR OIL DRAIN ELBOW
COOLANT PUMP - RIGHT “Y" CONNECTION

Figure 174—Engine Removal—Bottom

{afl  Attach the engine to a shop engine stand,

{ag) Remove the engine accessories from the
accessory-housing on the rear of the engine.

{ah)  Disconnect all engine mount accessories,
wires and rubing from the engine assembly.

(ai) Disconnect all oil and coolant lines from
the engine and radiacors.

Seciion IV
Porograph 6

taj)  Use extreme care in lowering the oil and
coolant radiators from the engine mount to prevent
possible damage.

{ak) Remove the safery wire and the 16 bolts
that secure the engine mount vibration absorbers o
the engine mounting pads.

{al)  After the bolts have been removed, guide
the engine carefully from the mount, lower it and
fasten it to the engine shipping box mounting rails
or engine overhaul stand,

(3} INSTALLATION OF ENGINE.

{a} If a new or depot-overhauled engine is 1o
be installed, it will be unpacked in accordance with
instructions given in section LI, paragraph 4, and the
first steps of preparation for service will be performed
in accordance with section 11, paragraph 35,

(&} Install the engine accessories on the acces.
sory housing,

() Install the exhaust stacks and shrouds.

{(d) With the engine supported hy the engine
lifting harness, attach the engine, mount to the mount-
ing pads on the engine. Install and safety wire the
16 bolts securing the four engine vibrationsabsorher
suppare assermnblies. to the mounting pads,

(e} Install the engine on the fuselage, With
the front of the engine raised slightly higher than the
rear, first, engage the engine mount in the top fittings
on the fuselage and hold by inserting drifts or screw-
drivers through the bolt holes in the fuselagé and
engine mount firtings, Next, lower the engine and
engage the engine mount in the lower fittings on the
fuselage. Remove the drifts from the wpper fittings,
insert them in lower fittings and raise the engine to
align the holes in the upper fittings. Install the two
engine mount bolts, one on each side of the airplane,
in the upper engine mount and fuselage fictings. Next,
align the holes in the lower engine mount and Fuse-
lage fittings and install the two engine mount bolts,
one on each side of the airplane. Install the two links
between the engine mount trusses and the ficting ac
the center of the firewall.

{f}  Arach the oil cooler and coolant radiator
assembly to the brackers on the engine mount.

{g) Connece the oil and coolant lines becween
the oil cooler and coolant radiators and the engine

(A} Install the cowl flap torque shaft and sup-
port on the engine mount and the lugs on the wing
center line bulkhead.

{(#)  Connect the coolant temperature indicator
elecerical conduic at the dhermomerer bulb in che
coolant outlet pipe ac the front of the right cylinder
block.

(f) Connect the carburetor wvent line ar the
hose connection on the lefe side of the firewall,

(#) Connect the engine conrrols. (See figure
175.)

I. Connect the mixture control rod to the
lever on the carburetor.

2. Connect the throttle control rod to the
lever on the manifold pressure regulator,
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Mate

On airplanes powered by the V-1710-99 ¢n-

gine, the throttle control rod is connected to

the lever on the automartic engine control

umnit.

3, Connect the propeller governor contral

rod 1o the lower bellerank on the firewall. (For V-
1710-81 engine installation only.}

Maote

On airplanes powered by the V-1710-99 en-
gine, the propeller governor control is con-
trolled by the automatic engine control unit,

4. On airplanes AF43-24002 and subsequent,
connect the control wire from rthe manifold pressure
maodifier lever on the sutomatic engine control unit
to the lower bellerank on the firewall. The lower
hellcrank was used for manual control of the pro-
peller governor on airplanes powered by the V-1710-
81 engine. (See step 3, preceding.}

(1) Connect the oil tank vent line w the en-
gine crankease and accessory housing ar the hose con-
nection located at the lefr of the coolant expansion
tank on the forward side of the firewall.

{m) Connect the magneto electrical conduir at
the receptacle on the left side of the firewall.

() Connect the propeller control electrical
conduit at the receptacle on the left side of the fire-
wall. :

(o) Connect the electrical conduir ar the re-
ceptacle on the starcing motor.

{(#) Connect the generator eleccrical conduit
at the recepracle on the generator.

{g) Install che fuel line berween the eleciric
fuel pump and the engine-driven fuel pump.

ir] Connect the coolant thermomerer elecrrical
conduit at the recepracle in the junction box on the
firewall,

{#) Connect the coolant system vent line ar the
hose connection at the top of the coolant expansion
rank. _

{#) Connect the coolant supply line at the
hose connection at the booom of the coolant expan-
sion tank.

{7} Install the starter pull cable

(v} Artach the Adel clamps supporting the lefr
and right distributor drains o the engine mount
assembly,

{#¢) Connect the tachometer shaft at the drive
located on the right rear of the engine below the dis-
tributor housing.

{x) Install the oil supply line between the il
"Y' drain valve and the inler to che engine,

{y¥) Conoece the engine oil rewurn line (be-
tween the oil cooler and oil tank}l ar the hose cone
nection on the righe side of the coolant expansion
tank on the firewall,

{z) Connect the 1/d-inch oil dilution lines ac
the hose connections o the oil dilution wvalve,
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{az) Connect the following lines ar the con-
nector panel on the righe side of the firewall: two
fuel primer lines, one fuel pressure ling, one oil pres-
sure line, and one manifold pressure line,

fab) Inseall the engine front bulkhead on the
reduction gear frone case,

{ae)  Awtach the propeller concrol  electrical
conduit by two clamps o the engine front bulkhead,

(adl) Install the propeller and spinner assem-
bly. See section IV, paragraph 6. 4.

{az)  Install the bartery in airplanes having che
battery installation in the engine compariment,

(af) Inspect engine installation for completion
before installing the dir exit duct and the engine cowl-
ing. Be sure that all fuel, oil, coolant, and vent lines
are connected and that all electrical connections are
made up to this point of installation,

{ag) Install the air exit duct, See secrion IV,
paragraph 5. &,

{ah) Install all engine cowling and the cowl
flap assembly. See secrion 1V, paragraph 5. b

b, ENGINE ACCESSORIES.

(1} DESCRIPTION.—AIl power plant accesso-
ries may be removed withour removing the engine or
any part of the airplane structure. The following ac-
cessories are installed on the engine:

(@) STARTER.—Type G- electric inertia, di-
rect cranking starter. See section 1V, paragraph 7. 4

(6) GENERATOR.—Type M-2, 28.5-volt, 50-
ampere generator. See section 1V, paragraph 7. 4

{¢) FUEL PUMP.—Type G-9. See section IV
paragraph 0. b

i) PROPELLER GOVERNOR.—100008-1G
{Curriss Propeller Division). The starcer,  generator,
and fuel pump are mounted on the rear of the engine
accessory drive housing and the propeller governor
is mounted on the aft side of the reduction gear hous-
ing in the vee herween the cylinder blocks,

. POWER PLANT CONTROLS,

(1) ENGINE CONTROLS. (See figure 175.)

{2} DESCRIPTION.—The engine controls are
contained in a conventional engine control guadrant
thar is artached o the left cockpic wall, The following
engine control-levers are contained in the gquadranc

For W-1710-81 engine installation (AF42.
104429 through AF42-106403): chroctle, carbureror
mixture, and propeller governor.

For WV-1710-99 engine installation {AFd2-
106406 and subsequent): thrortle, carburetor mixture,
and economy manifold pressure modifier,

Mate

The linkage berween the economy manifold
pressure modifier control lever (formerly the
propeller governor contrel  lever) on the
quadrane and the modifier lever on the auto-
maric engine control unir was not installed ac
the factory in airplanes AF42-106406 chrough
AF£3.24001.
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The throtcle lever for the V-1710-81 engine
installacion, is connected o a main lever on the auto-
matic manifold pressure regulator which in wrn s
connected to a differendial lever thar is linked to the
carburctor throttle. The throtele lever selecrs che de-
sired manifold pressure and the regulator mainmains
this pressure within desirable limirs from sea lewvel
up w0 the critical altitude of the supercharger. The
control of the propeller governor for obuaining the
desired engine rpm for the selected manifold pres-
sure is ateained through manual sercing of the pro-
peller governor control lever on the engine control
quadranc.

The throctle lever for the V1710099 engine
installation, is connected to a main lever on the autu-
maric engine control unit which in turn is connected
to a differencial lever that is linked to the cacburetor
thrortle, In addition, the main lever is connected
through cams to the propeller governor concrol lever
on the engine concrol unit, The automartic engine con-
trol unic coordinates engine rpm with the desired
manifold pressure by the operation of the single lever
{throtele lever) on the engine control guadrane in che
cockpit. Manual conteol of the propeller governor is
eliminated by the automatic engine control unit. The
automatic engine control unit performs the funcrion
of the avtomatic manifold pressure regulator, in main-
taining a selected manifold pressure, independent of
altitude, up to the ceiling of the supercharger, and
coordinares rhe selected manifold pressure with the
proper engine rpm.

A stop js provided in the engine coneral qua-
drant which limits the throole secring w 32 in. Hg.
at 3000 rpm. When the seal is broken and the chrorele
is pushed by the stop w the full forwared position,
war emergency power of 37 in. Hg. at 3000 rpm s
chtained.

The economy manifold pressure modifier
lever for the ¥V-1710-99 engine installation provides
for increasing the manifold pressure above the selected
manifold pressure by approximarely 10 in. Hg, with-
out changing the throctle sercing (or consequently, the
engine rpm). The modifier lever on the engine control
quadrant (formerly the propeller governor control
Iever) is connected o the modifier lever on the auto-
matic engine control unit.

(b} ADJUSTMENT OF ENGINE CON-
TROLS.

1. GENERAL.—AIll control rods and bell-
cranks must be accurately adjusted o give full and
free movement of the control levers of each respective
unit. The linkage must not be bent or rubbing any
part of the airplane through the full movement of the
controls from the cockpit control quadrant to the
carburetor and propeller governor.

2.0 ADJUSTMENT OF AUTOMATIC EM-
GINE CONTROL.
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Figure 1746—Automatic Control

IMPORTANT

Adjustment of the engine control unit must
be accurately made o the dimensions and
angles shown in figures 176 and 177,

a, Disconnect rod {A) (figure 176).

b. Move the propeller governor lever
clockwise to the 3000 rpm stop.

c. With a protractor measure, make sure
that the angles are as shown in figure 176,

d. Place main lever (R} in the extreme
counter-clockwise position and check propeller gov-
ernor control lever (N). As shown in figures 176 and
177, it must be positioned five degrees forward of the
verrical center line.

e, If lever (M} is not so positoned change
it o the correct position by removing the lever from
the splined shaft and replacing it in the next fore
or aft splines as found necessary,

Mote
The clamp screw at the top of lever (IN)
must be. entirely removed before the lever
can be removed from the splined shafe for re-
positioning.

£, With levers (R} and (M) and the pro-
peller governor lever against its stop they are all in
the 3000 rpm position,

g. With the three levers firmly held in
these positions reconnect rod {A) as shown in figures
176 and 177, —

h. In ataching rod (A) to lever (IN), po-
sivion it as shown in figure 178, The mark on che
sicle of the serrated washer must align with the arrow
on the side of the lever (N} as in fgure 178,

CAUTION

Each serration of error up or down the slot
in lever (N} will resule in an increase or de-
crease of nine rpm in engine operation.

i I the propeller governor lever does
not touch its stop when the main lever (R} is rorared
fully counter-clockwise lengrhen the rod (A) slighcly
to obtain the conract with the swop.

|- Check rthe linkage from the main lever
(R} to the guadrant in the cockpin. The movement of
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STOP
PROPELLER GOVERNOR-

LOVERNOR LEVER SHOULD _
BE AGAINST 3000 R.P, M. STOP -

=

f !

el

IMPORTANT: IT 1S RECOMMENDED THAT ADJUSTABLE ENDS OF ROOS "8" anD "g"
BE PERMANENTLY FIXED BY SOLDERING OR BRAZING TO PREVENT CHANGE OF

ADJUSTMENT WHEN SERVICING LINHAGE, DESIRED LEVER "G" CURTISS NO, BES533 HAS
24 SERRATIONS AT HUB PERMITTING ITS SETTING AT 25°t 7ls” ABOVE ANGLE MAY BE

CHECKED BEFORE GOVERNOR IS5 INSTALLED OM ENGINE.

. Figure 177—Avtematic Control Linkage

the ‘cockpit throttle lever should provide full move-
ment of the main lever (R} with sufficient cushion ac
both extremes of the cockpir throrde lever movemenr,
When the cockpit throttle is in the closed position,
the carburetor butterfly should be fully closed unless it
has been set for idling.

3. ADJUSTMENT OF ECONOMY MANI-

FOLD» PRESSURE MODIFIER,

a, The manifold pressure modifier contral
is to be adjusted by serting the modifier lever on the
automatic engine control unic in the "OFF” position
against the "OFF” stop (hgure 166}, and the manifold
pressure maodifier lever on the cockpit throttle quad-
rant in the rear position, allowing 3/16 inch cushion.

b. Tighten the set screw on the engine
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end of the Hexible wire and lackwire,

c. Tighten the set screw in the connecting
clevis on bellcrank end of the flexible wire control and
lockwire,

d.  The movement of the cockpic modifier
lever from its aft to forward position in the control
quadrant should provide full movement of the auro-
matic engine unit modifier lever from its "OFF” stop
to the full "ON" stwop.

(2) COWIL FLAP COMNTROL.
{See figure 175.)

fa) DESCRIPTION.—The cowl flaps  are
manually controlled by the cow! flap control assembly
which is mounted on a bracket attached to the right
cockpit wall at station 3. The control lever is con-
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DEGREASE INCREASE
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Figure 17B—Auwtomatic Control Rotchet

nected by adjustable push-pull rods and belleranks to a
torque which is held by support brackets just forward
of the wing leading edge. The cowl flaps, located im-
mediarely aft of the forward botom cowl, are con-
nected by two adjustable links to belleranks on the
torque tube.

The cowl flap control lever may be lacked in
any selected position by means of a ratchet rack and a
finger lawch, The finger larch is located near the grip
of the control lever. An indicator plate is provided on
the control assembly which shows rhe position at
which the control lever should be set for the different
operating conditions. The indicator plate is marked:
“CLOSED”, "HIGH-SPEED”, "COMBAT-CLIMB",
and "GROUND COOCLING™, (See figure 29.}

(b} ADJUSTMENT OF COWIL FLAP CON-
TROL.—The control rods, the auxiliary lever assem-
bly and the torque shaft assembly must give full and
free movement through the entire arc of its travel.

1. Position the cowl flap control lever so
that the finger lacch will engage the sixth notch from
the aft end of the ratcher rack,

2. Adjust the control rods sufficiently
move the flaps o a contour position with the bottom
cowl.

3. Lock and safery all control linkage,

(31 CARBURETOR AIR CONTROL.

fa} DESCRIPTION. —The carburetor air con-
trol lever is arached to a bracker on the right upper
longeron just aft of fuselage station 3. The single con-
trol lever contrals che position of three doors in the
carburetor air intake duct for admitting eicher filtered,
hot, or cold air w the carburetor.  Concrol of these
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doors is obtained hy a three-way system of push-pull
rods and belleranks connecred o the cantrol lever,

The control lever rack has three noiches in
which the spring-loaded latch of the control lever is
engaged o lock the control in either the "FIL.
TERED”, "HOT” or "COLD" positon, (See fig-
ure 28,)

(&) ADJUSTMENT OF CARBURETOR AIR
CONTEOL.
{See figure 173.)

1. With the air conweol lever in the filiered
or top position in the rack, door (A} must seal in the
vertical position and bear rightly againse the adjusta-
ble stop.

2, Door (A} must seal firmly 1o che horizon-
tal position when the control lever in the coclpir is in
the bottom or cold sir position,

3. When the cockpir air control lever is in
the center or hot aic position, door (A) need nor seal
tightly.

4, Door (B} must lie far against stop when
the control lever in the cockpir is in either the cold
air or filtered air position,

5. Door {B) need not seal when che control
lever is in the hot air position,

&, Dioor (C) must seal firmly when control
lever is in either the cold air or the filtered air posi-
tion.

7. When the adjustments are completed all
controls will be locked and safery wired.

4. PROPELLER.

{17 DESCRIPTION.—A Curriss  clectric  con-
stant speed 11 foor diamerer, three-bladed propeller is
installed on this airplane,

{2} REMOVAL-—To remove the propeller from
the airplane:

{a) Ogperate the propeller o maximum low
picch,

() Remove the righe-hand section of the en-
gine cowl and work through the hand holes in the
forward engine cowl bulkhead,

Mote

The carburetor air flver box installed on che
right side of the engine compartment aft of
the engine front bulkhead must be removed
in order tw reach through the handholes in
the engine front bulkhead and the spinner
afe bulkhead when removing the nose cone.
Remove the filter box as follows:

Remove the three screws which hold the
filter box to the engine front bulkhead. Loos-
en the clamps at the hose connection between
the filter box and the air intke duct on the
wop cowl.  Lift out filter box complete with
hose and clamps,

fe) Disconnect the flexible conduit from the
brush holder cap assembly.

{d} TRemowve the safery pin from the top and
bottorm hrush holder lawch assembly.

122 RESTRICTED




RESTRICTED
AN 01-25CN-2

FOWER UNIT —
24 VOLT

Section 1V
Paragraph &

r87-42 - 529
BULKHEAD

BT-42-526
5TUD (3)

LOCKING SLEEVE ;
PROPELLER SHAFT NUT
B7-42-332-1

NOSE ASSEMBLY

LOCKING PIN
ASSEMBLY

ASSEMBLY

Figure 179—Propeller Assembly—Fronf View

f-'_"-.
B7-42-528
DOWEL (2]
fel  Raise the brush holder lacches and remove
the brush holder cap carefully to avoid damage to the
brushes.
if} Remove the chree elastic stop nurs actach-
=

ing the spinner nose cone to the aft section and re-
move the nose cone,

{r) Remove the cap screws and the cthree nurs
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from the flange of the propeller power unit assembly.
Remove the power unit assembly, the synthetic rubber
seal, and the grease seal from the propeller shafe

{A} Remaove the locking pin assembly and che
locking sleeve, install the extension put with pin, in-
sert a bar completely through the two holes in the
nut, and turn the nue off.
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(i) ‘The propeller may now be removed from
the propeller shaft. Exercise extreme care when re-
moving the propeller to avoid damage w the propeller
shaft threads. The propeller weighs approximately
375 pounds. Therefore, it is advisable to use at lease
three men to remove this assembly, Place the propel-
Jer in a suirable buck, NEVER allow the end of the
blades to support the weighe of the propeller.

(31 TO REMOVE THE ATFT SECTION OF

THE PROPELLER SPINNER FROM THE
PROPELLER HUB.

fa) Remove che ten flush-head screws from the
three cover assemblies on the outer surface of the
spinner aft section and remove rthe covers.

() Remove the outer circle of screws from
the rear of the aft bulkhead. DO NOT DISTURB
THE INNER CIRCLE OF BALANCE SCREWS.

fc) Remowe the aft section of the spinner
from the propeller hub. :

(49 TO REMOVE THE AFT BULKHEAD
FROM THE PROPELLER HUB,—Remove the nine
nues and bolts from the inner flange of the propeller
hub and lift the bulkhead from the hub.

(5) .TO ASSEMBLE THE AFT BULKHEAD TO
THE PROPELLER HUB.—Flace the afc bulkhead in
position on the aft side of the propeller hub and in-
stall the nine bolts attaching the bulkhead o the hub
flange. .
i6) TO ASSEMBLE THE AFT SECTION OF

THE PROPELLER SPINNER TO THE

PROPELLER HUB.

CAUTION
The propeller assembly on each airplane has
been statically and dynamically balanced.
After any damage whatever to a spinncr
which may have destroyed the balance, it
must be rebalanced or replaced by a cor-
rectly balanced spinner.
‘I'he nose cone, spinner aft section, spinner af
bulkhead, and the three spinner aft section
propeller blade covers are each marked with
the serial number of the spinner assembly of
which it is a part. These parts are not inter-
changeable with like parts of any other spin-
ner assembly. Each part of the spinner assem-
bly is marked to facilicate correct assembly
which will maintain the scatic and dynamic
balance of the complete assembly: A meral
marker on the inside of the spioner aft sec-
tion must align with a similar meral marker
on the front of the spinner aft bulkhead upon
assembly; the blade covers and the blade
openings in the spinner aft section are
marked "A", "BY, and "C” and the covers
" must be installed in the blade opening hav-
cing the same letoer as the cover: the nose cone
is dowelled and can be inswlled only one
way.
fa) Install the spinner aft section over the bl
and propeller blades. Be sure the marker on the spin-
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ner aft section is opposite the marker on the spinner
aft bulkhead,

() Install the outer circle of screws in the rear
of the spinner aft bulkhead attaching rhe spinner afc
section to the bulkhead.

fe) Install the chree propeller blade covers in
the blade openings in the spinner afr scetion. Be sure
each cover is installed in the opening for which it is
marked.

{7} TO ASSEMEBLE PROPELLER BLADES TO
. PROPELLER HLUB.

fa)  When this assembly akes place, make sure
that the chreads of the hub and blade are clean and
free from any metal chips or other foreign macer.
{See figure 182,} Coac the thread with & mixrure of
70 percent white lead and 30 percent lubricating oil.
Remove the locking plates which have been tempo-
rarily installed on the nuis of the loose Lilades. The
MNo. 1 blade is numbered on the retaining nut and chis
blade must be assembled in the No. | hub barrel. The
Na. 1 blade is opposite the master spline of the hub,
and the No. 2 and No. 3 blades are placed clockwise
in the hub as facing the front of the unit. (See figure
1582.) Each blade has a gear backlash shim. These
shims are not interchangeable. Place the blade shim
in the correct hub barrel with the chamfer towards the

hub center.

_ HUB_BARREL INDEX-

-

PEMGIL LINE

Figure 180—Propeller Hub Indices and Maoster Lug
Slat

fh) MASTER LUG AND BLADE NUT
SLOT.—Ilasert the propeller blade inwo the bub bar-
cel. Screw each blade nue inw the hub uncil one-half
of the chreads are engaged. With semeone exerting
an opurward pull on the blade, tighten the Blade nur
with the spanner wrench provided and approximately
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the slots of the blade nut and hub line up, (See Ggure
180L) If there are no paint marks, tighten the blade
nur vncil ic is barely possible o raen the blade by
hand. A check should be made with a wooden blade
wrench o make sure the blade will rorate afrer bring-
ing the rwo slots in ling with each other. Insert the
Tock lug in lined up slots, screw lug into slots securcly
and lock with lockwire,
Mote

The lug which goes into these painted slots

is known as the master lug.

{r) HUB BARREL INDICES.—The propeller
hub barrels are indexed on the face or front side of
hub in order to correctly position the blade sector gear
for receiving the power unic. Since the indices on the
blade sleeve have proven more or less inaccurate by
field personnel, the following method which is now
being used, has proven itself simple and sufficiently
accurate, Proceed as follows: with the hub and blade
assembly on a flat sucface, with hub face up, place a
straight edge across the face of hub from the hub
barrel index ro the ceater of the power unit contact
directly opposite on the other side of hub. Draw a
seraight pencil line along the straight edge from the
hub barrel index to the engine shafc opening of the
hub. This can be repeated for the second index or hub
barrel. When drawing a line for the third index, the
line must run berween the two power unit contaces
which are directly opposite the third barrel. (See fig-
ure 180.) Afrer these pencil lines have been drawn,
a vertical line is dropped into the engine shaft open-
ing in order to bring the pencil lines close to the
teeth of the blade sector gear,

Figure 181—Brushes and Housing
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The positioning of the blades is done when
the hub and blade assembly is mounced on
the engine shali, otherwise, the setting of the
blade secior gears would be disturbed in
handling and assembly to engine shafr.

(8 TO ASSEMBLE PREOPELLER TO ENGINE

SHAFT.

{a) There are two poines to make sure of when
placing the propeller and hub assembly on engine pro-
peller shafe, namely: make sure chat the brushes have
been removed from brush housing (remove the two
safety pins, unsnap and lift out brush unit) (figure
181) and that the engine propeller shaft has been
turned so thar the master spline is ar the bottom. Have
the master spline of the hub at the bottom so that the
matching or alignment of these two master splines
will be easier to align. (See figure 182) Clean engine
propeller shaft with varnoline and then coat the
splines with castor oil, ‘The shaft threads are painted
or coated with anti-seize threadlube.

Figure 182—Master Spline
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—_gT-114] PROPELLER SHAFT NUT
EXTENSION TOOL

" Figure 183—Installing Propeller Shaft Nut

(b} PROPELLER SHAFT NUT —Just before
assembling propeller to engine shaft, install grease
seal, split cone, and propeller shaft nut in hub,

Note

The halves of the split cone must be placed
over the propeller shaft nut, and the cone and
nut are installed as a unit. Place propeller
assembly on to propeller shaft and tighten the
propeller shaft nur securely with the pro-
peller shafr extension nut provided. Use a
round steel bar (approximately four feer
long) inserted completely through the owo
holes of extension nut for this tightening.
(See figure 183.) Install propeller shafr lock-
ing sleeve and locking pin assembly.

(¢) BRUSHES ON HUB SLIP RINGS.—At
this point, apply prussian blue to the four top brushes
of the brush unit and place brushes back into the brush
housing. Snap into place with the top and botrom
snaps. Swing the propeller blades backwards and for-
wards just a trifle, this will show dlearly how the
brushes are riding on the hub slip rings.

CAUTION

The brushes must not ride the ridges or in-
sulations between the slip rings. 1f the
brushes are not riding the slip rings, shims
are provided for installation behind rear cone
or brush housing as required. With the
brushes correctly positioned, install safery
pins into brush housing snaps.

Note
If brushes protrude 3/8 inch or less from
brush holder, they should be replaced.
(d) SETTING OF BLADE SECTOR GEAR.—
As the propeller blade is rotated into high pirch angle,
the leading edge of the third woth of each blade secror
gear is brought up o vertical center line as explained
in paragraph (7), (¢), preceding. (See figure 184.)
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Maote
A wooden blade wrench should be used if
biades are stiff or difficalr w tuen.

WARNING

If the blades are not properly set or posi-

tioned, the power unit will not mesh inwo

blade sector gears. The above blade position-

ing is for P-i0N series starting with ATF42-

104429,

(9) TO INSTALL POWER UNIT SEALS AND

CONTACT POINTS.
fa) Before assembling power unit to hub,
make sure that the felt or grease seal has been dipped
in castor eil. This will prevent moisture seeping
through the breather holes of power unit housing and
severe corrosion inside of power gear, Place felt or
grease seal into power gear opening. Place ncoprene
seal in seal groove of adapter plate just to rear of
power gear.
Mote -

To prevent deterioration, remove and clean

this seal each time power unit is removed

from hub. Clean the contact points on hub

and power unit,

CAUTION

The contact points on the hub must coincide

with the contact points in power unit. Place

power unit over engine propeller shafr and

against the hub. Secure the power unit to the

hub with the six accaching bolts and lock-

wire them together.

PROPELLER HUE INDEX

VERTICAL LINE

PENCIL LINE BLADE SECTOR GEAR

Figure 184—Sector Gears Setting
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Figure 185—Power Unit Low Pitch Position
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(10} TO ASSEMBLE POWER UNIT — LO%W
PITCH POSITION.

(4) WWhen placing a power unict in the hub,
the power unit must be in low pitch position. If there
is any question of this low pirch position, proceed as
follows: as facing the power gear of the power unit,
remove the three countersunk flac head screws and
snap ring with a screwdriver. Remove the adaprer
plare and its gasker. Ac this poing, the cam and con-
tacts are clearly visible. (See figure 183.)

{b) 1If the low angle cam is not touching the
low angle switch contact, the power uwnit is not in low
pitch position,

CAUTION
Unlock and remove the two mechanical low
stop plug boles and stop plug unit. (See fig-
ure 186.) This is done to prevent damage o
the speed reducer, should the current carry
the cam beyond the stop pin limic.

PLUG STOP UNIT

] it 5

" MECHANICAL LOW STOP

Figure 186—Mechanical Lew Stop FPlug

{¢) Using a 24-volt battery, touch one end of
the hattery lead to the low angle switch conracr, With
the other battery lead, make and break contace with
the common return contact until the cam just wouches
the low angle switch contact as illustrated in hgure
185, The power unit is now in low pitch position.
Replace gasket and adapter plate and fasten with the
three countersunk flac head screws. (See figure 185.)

CAUTION

Replace the mechanical low stop plug with
the mark 0" (or dot) on stop plug adjacent
o mark "0 on housing. Replace stop plag
bolts and lockwire together,
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RELIEF FITTING (REMOVED)
RELIEF FITTING OFENING
IR e

o

ZERK FITTING
PRESSURE GUN

POWER UNIT

Figure 187—Hub Lubricotion

(113 PROPELLER HUB LUBRICATION.

{a) TUsing the rtwo Zerk fictings aleernately, fill
the hub with Specification AN-G-4, Grade AA, grease
with a pressure gun, These two Zerk fittings are lo-
cated on the speed reducer (Power Unit) housing Just
forward of the front hub face " (See figure 187.)
Occasionally the grease relief firting will stick, and as
a precautionary measure, the relief ficting is removed
to prevent an excessive pressure occurring in the hous-
ing resulting in burst seals. (See figure 185.) Fill
the hub uniformly, otherwise an air pocket may occur
causing the gigase to Aow our of the relief fitring open-
ing before the hub is completely filled. For airplanes
operating in warm climates, it is advisable to use No.
2 grease. Replace relief ficting afrer hub is completely
filled.

(b) POWER UNIT LUBRICATION.—Curtiss
speed reducer oil conforming to Specification AN-O-4
is used to lubricate the power unic assembly. This oil
level must be checked every 50 hours. Check the
oil level as follows: remove the filler plug located near
the fronr of the housing. Rorare the propeller until
the plug opening is approximarely 20 degrees below
the horizontal center line of power unit assembly with
the airplane at a ground angle of approximately 12
degrees—or eight degrees below the horizontal center
line when the airplane is levelled (rail up). In either
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FILLER PLUG HORIZONTAL GENTER LINE

FILLER PLUG QPENING

Figure [88—Power Unit Lubrication

of these posirions, the oil in the speed reducer should
he visible ar the plug opening, if nog Al at chis plug
opening until proper oil level is reached, Replace filler
P],ug and lockwire.

e, STARTING S5YSTEM.

(1) Engines in airplanes AF42-10442% through
AF42-105639 are equipped with a type B-9 hand in.
eroia starter. When the starter has been energized, the
hand crank must be removed before actuating the
starter engaging mechanism, Applicable instructions
for starting engines equipped with the B-9 starter
are given in section I1I, parageaph 3, &, (2}

{2) Engines in airplanes AF42-105640 and sub-
sequent, are equipped with a type G-0, 24-volt com-
bination electric inertia, direct cranking starter. See
section IV, paragraph 7, o, (8). .

f. COOLING SYSTEM.

i1y GENERAL DESCRIPTION. (See figure
189, )—The engine is liquid cooled, using ethylene
glvcol, Specification AN-E-2, as the coolant liguid. A
centrifugal coolant pump located on the bottom of the
accessories housing supplies coolant w each cylinder
block at rwo inlers, one locared atr the coolant jacket
and the other at the rear of the cylinder head. The
outlee scroll of the pump terminaces in a tee with two
Aanged ends, and 15 connected by pipe to the dual in-
lets of each eylinder block. The coolant is admitred
to the bottom of the cylinder block through an inlet
manifold which is cast the full length of each jacker
These manifolds have an orifice at each cvlinder bar-
rel which meters the coolant flow, The inler at che
rear of the cylinder head provides a direct rapid flow
over the combustion chambers. The coolant leaves the
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engine through the outler in front of the cylinder
head and is conveyed through pipes to the coolant
radiators where the heat 15 dissipated before it is re-
turned o the coolant pump and recirculared through
the engine. A coolant expansion tank mounted ar the
highest position on the firewall provides a head and
insures & constant supply of coolant liguid to cthe
puamp,
(2] COOLANT EXPANSION TANK,
fal DESCRIPTION. (See figure 1901}

I. The coolant expansion tank is awached
by a scrap and bracker assembly to the forward wop
center part of the firewall. It has a womal capacity of
3.5 US (2.9 Imperial) gallons, The filler cap is on wop
of the expansion tank and is accessible through an
access door in the op engine cowl. The top forward
part of each cylinder block is vented direcily to the
expansion tank. The overboard vent line extends from
the filler assembly on the wp of the rank through the
tank to the right side and out through the right side
engine cowl

2. In airplanes AF42-104429 through AF42.
104828, a spring-loaded pressure relief valve is incor-
porated in the filler cap. This valve opens when the
pressure in the cooling system exceeds the atmospheric
pressure by 15 pounds per square inch. Fxcess pres-
sure is vented through the overboard venc line. A
small vacuum relief valve is provided in the filler as-
sembly and opens when the armospheric pressure
exceeds the pressure in the system. (See decail A,
figure 190.)

3. Inairplanes AF42-104829 and subsequent,
an altitude compensated pressure relief valve is incoe-
porated in the filler cap. Alvicade compensation is
accomplished by means of a sealed bellows which ig
highly evacuarted. Atmospheric air pressure tends o
collapse the bellows which in turn decreases the effec-
tive spring force thar searts cthe valve,

In the normal spring-loaded valve de-
scribed in- paragraph 2, preceding, a decrease in at-
maospheric pressure allows the cooling system relief
valve to open at a lower absolure pressure. However,
in the case of this alcitude compensating relief valve,
the decreasing atmospheric pressure relieves the col-
lapsing pressure on the sealed bellows, hence the in-
ternal spring is able to provide more force o sear the
valve, The increasing force being directly propor-
tional to the decreasing armospheric pressure will
maintain a constant absolute cooling system pressure,
flllﬁ]][ng the function of this valve. This valve opens
at 23 pounds per square inch absolute pressure. Abso-
lute pressure is  egual o gage  pressure  (pres
sure in cooling system) plus atmospheric pressure,
FExample: At sea level, with standard aumospheric
pressure of 14.7 pounds per square inch, this valve
should open when the pressure in the cooling system
reaches 8.3 pounds per square inch gage. Excess pres-
sure is vented through the overboard vent line. A
small vacuum valve also in the filler cap connects the
vent passage directly to the tank and opens when the
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Figure 190—Cooclant Expansion Tank Details
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armospheric pressure exceeds the tank pressure by one
pound per square inch gage or less. (See deail B, g
ure 190}
(b REMOVAL OF COOLANT EXPANSION
TANEK.

. Remove the top and side engine cowls.
Hemove the skin from che lefe rear side cowl in order
to gain access o the coolant pump deain line.

2. Drain the coolant system ar the plug on
the end of the coolant pump drain line. (See figure
1700 ‘The filler cap on wp of the coolant expansion
tank should be removed o speed drainage, and the
airplane in its normal three-poine ground posicon.

i. Disconnect the coolant venr line ar the
top of the expansion tank.

4. Disconnect the overboard venr line ar
the right end of the expansion tank.

5. Disconnect the coolant supply line from
the tank fing under the expansion tank,

6. Disconnect the two top connections of
the strap assembly holding the expansion tank o the
firewall, and remove the tank.

fe) REPAIR OF COOLANT EXPANSION
TANK.—The coolant expansion tank may be repaired
by employing the same precautions in cleaning and
using the same methads for repair as outlined for the
oil rank in section IV, paragraph 6, p. After the rank
is repaired, test the tank under water with 20 pounds
per square inch air pressure. '

fef) INSTALLATION OF COOLANT EX-

PANSION TANK.

f. Reinsall the coolant expansion tank by
replacing it in the strap assembly thar supports the
tank on the firewall

2. Connect the coolant supply line at the
hose connection under the expansion tank,

3. Connect the overboard vent line at the
hose connection on the righe side of the ank.

4. Connect the coolant vent line ar the hose
connection at the top of the tank.

5. Replace the drain plug in the end of the
coolant pump drain. Tighten the plug and safery
wire,

. Replace the op and side engine cowl.
Heplace che skin of the left rear side cowl.

i3 COOLANT PUMP.—The coclant pump is
a centrifugal type mounted on the bowom of the ¢n-
gine accessory housing and dreiven by the accessory
gear crain, The coolant pump drain pipe and plag
are attached o the lefr side of the coolant pump hody,
The drain plug is safery wired to the drain pipe. (Sece
figure 1 70.)
(i) COOLANT RADIATORS,
fa) DESCRIPTION —Two coolant radiatores,
contained in a support and serap assembly, are hung
on four shock absorbing mounting brackers which are
installed on the engine moune. The coolant radiarors
are cquipped with eicher aluminum alloy or copper
tube cores. The radiacors are vented o the fronr of
each cylinder block w avoid aie locks in che radiators,
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() REMOVAL OF COOLANT RADIA.
TORS.—The oil cooler and coolant radiators may be
rernoved from the uil.'plam: as one complete assembly,
or cach unic may he removed separarely.

I T REMOVE ONE RADIATOR,

a, Remove the side and forward borom
engine cowls, Sec section 1V, paragraph 3, b,

. Drain the coolant system through the
two drain plugs, one in the botom of each coolam
radiator, :
c. Hemove the safery pin and loosen che
turnbuckle which holds the air seal on the ring of the
air exit ducr. Separate the seal from the exic duct

d. Disconnect the radiator vent line at the
hose connection on the radiaror.

e. Disconnect the owo coolant lines at the
hose connections on the radiator,

f. Remove the one bolt atnaching che
cooler duct bulkhead assembly o the bracker on the
coolant radiator., ’

g. Remowve the nuis from the four bols
which hold the radiator strap assembly ro the radiator
support, Remove the strap assembly and remove the
coolant radiator from the airplane,

2 TO REMOVE THE OIL COOLER AND
CODLANT RADIATORS AS AN
ASSEMEBLY.

a, Remove the side and forward borom
engine cowls, See section 1V, paragraph 5, 6. Drain
the coolant syscem through the two drain plugs, one
in the borrom of each coolant radiacor.

B, Drain the ot system ar the oil "Y'
drain valve and the oil cooler drain plug.

c. Remove the three screws from the can-
vas air scal ac forward end of the aic exic duct,

d. Remowve the safery pins and loosen the
rurnbuckles which hold the air seals on the air exit
duct rimgs. Separate the air seal from the exic duce

e, Disconnect the two oil lines from the
oil cooler at their hose connections, Reach the hose
clamps through the access door in the left side of the
arr exit ducr

f. Ddsconnect the venr line from each
coolant radiarer at the hose connection on che radaeor,

g, Disconnect the two coolant lines from
cach coolant radiator.

h.  BRemove the two bolts from each of the
four radiator mounving brackees and remove the com.

plete oil cooler and coolant radiator assembly from

the airplane.
fe) REPAIR OF COOLANT RADIATOR.

I, On airplanes equipped with B7-30-013
brass coolant radiators, the following repair informa-
tion 15 applicable:

a. Clean the radiator core wich steam far
12 hour just before making any repairs. The sieam
should pass downward into che internal passages with
the radiator sa placed chat the condensation will deamn
freely from the bortom,
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b. During the cleaning operation, the
core air passages must be cleaned of all foreign maz-
ter with a long core brush and steam or compressed
air.

¢ Visually inspect the coolant radiawors
for the following conditions:

i1} Tube leaks.

(2} Core surface leaks.

(3} Surface leaks between the core and
shell assembly.

(+} Dents in core or shell.

{3)  Buller holes in core or shell.

d. Test for invisible leaks, Submerge the
radiator in warm water with all opesings closed and
apply air pressure, not to exceed 50 pounds per square
inch. Bubbles will emerge from the points where
leaks are located.

e, Surface leaks on the face of the core or
between the core and shell assembly should be re-
paired with a soldering iron instead of a radiator
torch as excessive heat may loosen other soldered joints
or burn the core metal.

f. When emergency repairs are necessary,
individual tubes up to 20 may be plugged temporarily,

2. On airplanes equipped wich 87-440-1015
aluminum alloy coolant radiators, the only repair pos-
sible is to plug leaky rubes up to a maximum of 60,

fd) INSTALLATION OF COOLANT RADI-
ATORS,

I, TONINSTALL ONE RADIATOR.

a. Place the coolant radiator in the sup-
port, install the radiator suppore seap pad under the
straps, _wherc: necessary, and install the straps which
hold the radiator in the support,

Maote

The strap pad consists of a piece of 1/4 inch
thick sponge neoprene or equivalent material
cut to the width of the strap and abour 11
inches long.

b. Install the bolt attaching the cooler
duct bulkhead assembly to the bracker on the coolant
radiaror, '

. Connect the two coolant lines ac the
hose connecrions on the radiator,

d. Connect the radiator vent line ar the
hose connecticn on the radiator.,

e. Dull che air seal over che ring of the air
exit duct, tighten the turnbuckle and safery wice.

£ Be sure the drain plugs or drain cocks
in the coolant radiators are safety wired,

g. Fill the coolant system. See section 1V,
paragraph 6, f, (31, following,

h.  Install the side and Forward bottom en-
gine cowls, See secrion 1V, paragraph 35, &

20 TO INSTALL THE OIL COOLER AND
COOLANT RADIATORS A5 AN
ASSEMBLY,

a. Assemble the oil cooler and coolant

radiators and install 2s one assembly,

Section IV
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Is. Lifr the cr:-mp]em radizcor assembly ia
position and install cthe eight bolts artaching the as-
sembly to the four radiaor mounting brackets an che
ENZLOE mount,

. Connect the two coolant lines ar the
hose connections on each coolant radiarcor.

d. Connect the coalant radiator venr line
at hose connection on each radiacor.

e, Connect the two oil lines w the oil
cooler at their hose connections near the cooler.

f. Imsrall the air seals owver the air exit
duct rings. Tighten and install the safery pins in the
warnbuackles.

g. Inswall the three screws acaching che
canvas air seal to the forward end of the air exic duce,

h.  Be sure the oil "Y" drain valve is
closed and the drain plugs or drain cocks in the oil
cooler and coolant radiators are safery wired.

i Fill the coolant system. See secoion BV,
paragraph 6, {, (5}, following,

J. Fill the oil sysiem. See section [V, para-
graph 0, g

k. lostall the side and botiom engine
cowls. See section IV, paragraph 5, b

{3y FILLING THE COOLING SYSTEM.

(el A certain amount of air will be lefr in
the forward cylinder jackers when filling the cooling
system in the three-point position, Consequently the
expansion tank must be Alled to the wop. The system
will hold approximately 155 U5 (129 Imperiai)
gallons, .

(#)  Inspect entire coolant system for possible
leals.

(e} Replace the filler cap on top of the coolant
expansion tank and secure it with safety wire,

¢ LUBRICATION SYSTEM.
(1) GENERAIL DESCRIPTION,
fat  OIL FLOW THROUGH ENGINE.

1. The oil Bows from the botwom of the oil
rank through a supply line in which is incorporated
the "Y" drain cock w the oil inler connection on the
engine, It is circulated by one pressure pump and
returned to the oil rank by two scavenging pumps of
the convencional spur-gear type.

2. The oil supplied to the pressure pump
from the oil tank is delivered o the exterior of the
disc-type oil straines through a spring-loaded check
valve, which prevents oil flow from the ank o the
system when the engine Is not running. A pressure
of only one pound per square inch from ail pump
side of the wvalve is necessary o provide check valve
FESPONSe iN opening.

3. The oil strainer is equipped with a safery
by-pass valve set 1w open ar a pressure of 100 pounds
per square inch,

4. il pressure ac the outler of the ol
strainer is transmitted to the piston of the adjustable
relief valve, which by-passes excess oil directly from
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the outler to the inler of the pressure pump. This
arrangement maintains a constant oil pressure in the
engine, The reliel valve is accessible, for cleaning or
oil pressure adjustment, without removal of the oil
l'.ll..'lﬂ]l}.

3. il is discributed from the strainer our-
let to the moving pars of the engine, A large tube in
the crankcase upper half is connected to a drilled
passage in each main bearing web, conveying oil to
the main bearings. The main bearings and crankpin
journals are ficred with aluminom alloy plugs and are
all interconnected to carry oil w the connecting rod
bearings from which it is thrown to lubricate the
cylinder walls and the piston pins. A-eontinuarion of
this tube provides oil for the bearings of the reduc-
tinn gear pinion, the spray on the reduction gear, the
propeller governor, and the governor drive bearings.

6. A branch from the lead to the crankease
tube carries oil o the inclined shafts of the camshaft
drive and to the magneto drive shaft bearing. Oil is
carried through the inclined shafts o the camshalt
locating bearing where it enters the hollow camshafr
for lubrication of the camshalft bearings and the valve
mechanism from a hole in each journal and in the heel
of cach cam,

7. Three oil passages distribute oil from the
oil strainer outlet to the supercharger and all accessory
drives conrained in the accessories housing,

8. 0il drains through passages at both ends
of the camshaft compartment to the crankcase. In
level or propeller-end-up positions, all oil drains w
the oil pan and is scavenged by the main scavenge
pump from the accessories and of the oil pan. The
second scavenge pump is located in the reduction gear
housing and is driven by the oil plug of the reduction
gear pinion. Its inlet is locared low in the forward
portion of the reduction gear housing so that oil will
be scavenged in near vertical positions. The dis
charge from the forward scavenge pump is carried o
the cutlet of the main scavenge pump so there is but
one oil putlet o the engine,

9. The scavenge pumps circulate the ol
from the engine oil outler through the oil tempera-
ture-regulator, the oil cooler and back to the oil rank:

(2) OIL COOLER.—The oil cooler {sometimes

referred to as the oil temperature regulator) is cons

tained in a support and strap assembly under the two
coolant radiators. A thermosratically controlled roary
rype oil temperature control valve mounted on top of
the oil cooler controls the flow of oil from the engine
through the oil cooler. In operarion, the helix bi.
metal thermosiar rotates the rotary valve, allowing the
tempered oil wo flow through the warm-up passages or
to the core section of the oil cooler depending upon
the operating conditions, The oil cooler is equipped
with either an aluminum alloy or a copper tube core.

(3) OIL COOLER BLANKET. (See figure 192.)
—A one inch oil cooler blanket ring, part No. 87-46-
721, is provided as loose equipment. The blanket ring
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OIL GOOLER BLANKET
87-46-72|

Figure 192—Installing Qil Cooler Blanket

iz installed simply by placing it inside the oil cooler
housing against the front face of the core. The air
pressure will hold it in place. The blanket ring pro-
vents the Aow of cold aic through the outer portion
of the nil cooler core and thus keeps the oil warm and
permits it o circulate more freely. The oil cooler
blanker ring should be installed when the ground air
temperature is ~9°C (+158°F) or below. If for
any reason the engine oil temperature is in excess of
o0°C (1947 F) the ol coonler blanketr should he re-
moved.,

{4) OIL TANE.

fa) DESCRIPTION. —The o1l tank 15 located
aft of the firewall and forward of the armaor plate in-
stallation ar station 2 and 15 accessible by removing
the fuselage cover herween the frewall and wind-
shicld, The oil rank conwzins & hopper which keeps
the oil in circulation and recurns the same oil to the
engine without mixing it with all the oil in the ok,
but withdrawing additional {fresh oil from the tank
az needed. This 13 an aid in WArMming up the engne
and also helps in oil dilotion, Two vent tubes, one
trom the right and the other from the left side of the
engine, connect to the tank ar a single union. The oil
tank is equipped with a pendulum assembly at the oil
outler which has a travel vertically of 75 degrees and
horizontally of 15 degrees either side of the pendulum
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center line. ‘The pendulum assembly is designed so
that the mouth of the pendulum is always below the
oil level in the tank regardless of the flight atticude of
the airplane, thus insuring a constant Supply of oil ro
the engine oil pump.

: The tank capacity is 8.75 US (7.3 Imperial)
gallons. The tank should be filled to the wop of the
fller neck before each flight. The filler cap is reached
by means of an access door on the left top of the fuse-
lage forward of the windshield. (See figure 25.)

{b) REMOVAL OF OIL TANK.
1. Drain the oil tank through the oil "Y™
drain valve and the oil tank sump drain.

Mote
The oil "Y" drain and the oil ank sump
drain are accessible through the rwo access
doors, marked “OIL DRAIN" that are located
in the air exit duct just aft of the cowl flaps.
2, Drain the oil cooler,

MNote
" The oil cooler drain plug is accessible through
" the access door marked “OIL DEAIN—
COOLANT DRAIN" on the bottom of the
= bath tub” cowl.
o 3. Remove the fuselage forward plate cover
berween stations 1 and 2.

4. Disconnect the vent and the oil return
line at the top of the vil tank, Disconnect these same
two lines at a point forward of the firewall and below
the coolant rank and remove these lines from the fire-
wall,

5, In the cockpit, remove the gua sighe and
the pun sight support by removing the four bolts
which hold the gun sight support to the armor plate.

6. Disconnect the engine oil supply line ac
the elbow on the bottom of the tank.

7. Disconnect the elbow ficting at the tank.

4 Disconnect the oil tank sump drain on
the lower rear of the wnk.

9, Detach the upper cradle assembly by re-
moving the four nuts holding it to the firewall and
armor plate,

1. Remove the filler cap and pull the scup-
per off the filler neck.

11. Remaove the tank from the padded
mountings in the lower cradle by raising it up straight.

{e) REMOVAL AND DISASSEMBLY OF
OIL TANK PENDULUM.

1. Remove the ten screws that fasten the
bottom inspection cover to the tank plate and remove
the cowver.

2, Hold the pendulum assembly with one
hand through the bottom inspection hole while re-
moving the six screws which artach the pendulum
assembly to the oil ourtlet plate.

3. Carefully remove the pendulum assembiy
through the inspection hole, If disassembling more
than one pendulum at a time, it is very imporant to
keep the parts of each assembly togecher because of
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the close tolerance of the parrs, insuring a snug ft of
the hase of the pendulum and a complete freedom of
movement of the pendulum without binding in its
operacion.

4, The pendulum may now be disassembled
by removing the three nuts that fasten the base w the
pendulum.

fd; REPAIR OF OIL TANE.

1. Minor damage to the tank skin can be
successfully repaired wherever soldering or welding
equipment is available. Whenever strucrural damage
has occurred to atank, send it to a repair depot where
the necessary equipment is available for such repairs.

2. To eliminate danger from possible igni-
tion of explosive gases when repairing aircraft oil
tanks, the following precautions must be raken:

a. No repairs requiring the application of
heat will be atcempted on oil tanks installed in an
airplane, '

b. After removal the oil tank will be
flushed for 15 minutes with hot water entering at the
bottom of the tank and overflowing ac the top.

¢, After flushing with hot water, clean
the oil tank with live steam, passing che steam through
the tank for a minimum period of one hour, The
tank will be mounted so that there is an opening at
the top and one at the bottom, at the lowest point of
the tank. The live steam will be fed in at the wop
opening and allowed to escape through the borom
opening. All other openings will be closed.

WARNING

Never use a hot soldering iron o solder oil
tanks withour using the previously described
steam-cleaning method or the following
warm water method. A hot iron could ignite
explosive gases.

d. Flush hor water through the bottom
of the tank and out the top for a minimum period of
one hour. Plug all openings except the one nearesc
the damaged portion of the tank and fill pearly full
with warm water,

Position the tank so that the unplugged
opening and_the damaged surface will be at the top.
With the tank in this position add water
nearly up to the hole or crack to be repaired so thac
no space will be left for the formation of explosive
gases. The tank may then be safely soldered or welded.

e, When the exterior of the cil tank is w
be cleaned with paint remover or any combusrible
solvents, this cleaning will be done prior to flushing
or steaming of the interior of the rank.

f. The repair work should be done as
soon as possible after the tank has been cleaned, Under
no circumstances will a tank that has been flushed or
steam-cleaned be allowed to stand more than 30 min-
utes belore being repaired. Tanks that are allowed
to stand in excess of this period will be recleaned
before applying any heat
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g. Welding of oil tanks that have con-
tained oil will nor be arrempred near any combuscible
materials or in any building containing such marterials,

3. TFailure in an oil tank can uwsvally be re.
paired by simply welding the crack. The paint coat-
ings should first be removed for a distance of at least
three inches all around the crack. This can be done
by the application of paint remover.

4. Deill a small hale (3/64 o 1/16 inch in
diamerer) at each end of the crack to prevent its pro-
gression under the welding heat or afrer the tank is
again in service, The welding can then be accom-
plished, using an oxygen-hydrogen flame. The flame
should be adjusted to a neutral condicion with che
hydrogen gage set about five pounds perc square inch
above the oxygen gage. A filler rod of the same ma-
terial as the tank shell can be used, although five pere-
cent silicon rod, if available, is generally easier to han-
dle and gives better resulis in complicated welds.
United Seares Aluminum Company Flux 22, or equiva-
lent, should be wsed. It is mixed to a paste condition
with water, the surface to be welded is coated with i,
and the rod dipped in it. Enough heat should be applied
to form a bead on the inside of the joint being welded,
but care should be exercised to prevent melting holes
in the mawerial. A good practice o follow is o weld
from each end of a crack toward che center to prevent
the crack's progressing ahead of the flame,

5. Before installing the oil tank in the air-
plane, test the tank under warm water with five pounds
per square inch air pressure in the tank.

fe) ASSEMBLY AND INSTALLATION OF
OIL TANK PENDULUM,

I. Replace the three nuts that fasten the
base to the pendulum,

2. Carefully réplace the pendulum assembly
through the inspection hole.

3. Hold the pendulum assembly with one
hand while replacing the six screws which artach the
pendulum assembly to the outer plate,

4. Replace the cover and ren screws thar
fasten the bottom inspection cover to the tank place,

(f) INSTALLATION OF OIL TANK.
1. Dry and clean the inside of the tank with
compressed air.
2. Lower this tank on the padded and as-
bestos covered mountings in the fuselage,
" 3. Replace the scupper on the filler neck
and the filler cap.
4. Arach the cradle assembly to the fuse-
lage by replacing the four nuts holding it in place.
5. Connect the il tank sump drain on the
lower rear of the tank.
. Connect the elbow fitting at the botrom
of the tank.
7. Connect the engine oil supply line to the
elbow on the bortom of the rank.
8. Connect the vent and oil return lines
at the top of the oil tank and at a point forward of
the firewall and below the coolant rank,
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8. Replace the gun sight and gun sighe sup-
port with the four bolis halding the gun sight support
to the armor plate.

1. Tigheen and safery wire all connections.

Il. Replace the fuselage forward plate cover
between stations 1 and 2.

12, Close the ™Y and sump drain cocks and
safety wire,

Figure 193—-0il Dilution Control

{3) OIL DILUTION SYSTEM.

{a}  An clectrically operated oil dilution valve
is installed on the upper right side of the firewall on
airplanes AF42-104429 through AF42-105928, (See fig-
ure 172} The valve is operated by a solenoid which
is controlled by a switch on the main switch panel.

(b) A manually operated oil dilution valve is
installed on the lower center of the firewall on air-
planes AF42-105929 and subsequent, The valve is con-
trolled from the cockpir by a push-pull control under
the main switch panel. (See figure 193.) )

fe) The oil dilution valve introduces fuel ob-
tained from the carburetor into the oil inlet line at
the oil "Y" drain valve. The «il dilution system is
operated when a cold weather start is anticipared.
Proper oil dilution procedure for the P-40N series
airplanes is given in Technical Order 01-25CN-30,
Cold Weather Operations and Maintenance Instruc.
tions for the P-40N Series Airplanes.

(6} OIL PRESSURE TRANSMITTER.

{a) DESCRIPTION. — For airplanes AF42--
105929 chrough AF43-23151 the wype A-1 diaphragm
type oil pressure transmitter is installed and is are
tached to the right engine mount. (See figure 194.)
The purpose of the transmitter is to transmit the en-
gine oil pressure to the gage unit on the instrument
through a liquid medium having low viscosity, The
line between the oil pressure gage and the transmitter
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LOCK NUT
FILLER PLUG SERWVICE WITH
HYDRAULIC FLUID SPECIFICGATION

AM-VV-0-3E8 (RED GOLOR}

i ;" i- i £h %‘{ s

o k Tl
DIﬂPl‘!E.ﬂ-ﬁM CENTERING  ADJUSTMEN
TC ENGINE PRESSURE CONNECGTION

Figure 194—0il Pressure Transmitter
{AF42-105929 through AF43-23151)

is serviced with compass liquid, Specification AN-YV-
C-551; the line berween the transmitter and che pres-
sure connection on the engine is serviced with hy-
draulic fluid, Specificacion AN-VV-0-366 (red color).
For AF43.23152 and subsequent airplanes, the trans-
mitter is not installed. Instead, the oil pressure line is
serviced with hydraulic fluid, Specification AN-YV-
0-3G6. This line is filled by means of a hand gun
through the oil gage service fitting on the right side
of the instrument panel.

(b)) SERVICING THE OIL PRESSURE
TRANSMITTER.

1. To fill the trangmicter chamber with com-
pass ligquid, unscrew the lock nuc (5) from the threaded
portion of the shaft. Then push the shaft in to the
full limit towards the center of the transmiter as-
sembly. Turn the thumbwheel (6) clockwise unril
the backing plate at the end of the shafr is ser firmly
against the diaphragm as shown in figure 193,

2, To gain access o the bleeder cap (C) of
the il pressure gage line, remove the rwo reaining
screws in the top of che instrument panel and tip the
panel assembly aft o obrain sufficient hand space.

3. Remove the bleeder cap (1) and insall a
threaded bleeder tube (2) in place of the cap just
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removed, Allow the other end of the bleeder tube to
terminare in small bleeding liguid receprable (3).

4. Fill the small hand gun {7) with compass
liguid, Specification AN-VV-C-331 and attach ac (8)
on the rransmicer. Slowly operate the hand gun to
force the liguid up through the transmiccer and the
oil pressure gage line and out through the bleeder
tube intn the recepracle. With the bleeder tube below
the surface of the liguid in the receptacle, operate the
hand gun until all air is expelled from the line and
the compass liquid flows evenly out the bleeder tbe.
Disconnect the bleeder tube (2} and reinswall che cap
{1}. Disconnect the hand gun from the filler connec-
tion {8) of the transmitter and replace the cap.

5, Return the diaphragm backing plate to
its normal position by turning the thumhwheel (0
counterclockwise until the shafr can be pulled our
Tighten the lock out (3).

&, Return the instrument panel to its orig-
inal position and install che retaining screws.

7. To fill the transmitter chamber on the
opposite side of the diaphragm and the engine oil
pressure inlet line with hydraulic fluid proceed as
follows: :

a. Disconnect the engine oil pressure inlet
line (H) at the connection on the engine.

b. Remove the plug (4) at the wop of the
eransmitter front chamber, and using a hand oil squirt
can containing hydraulic fluid, Specification AN-VV-
0.366 (red color), inject the fluid into the cransmitcer
chamber allowing it to flow through the chamber and
out the ail pressure line,

o, When the luid flow is established and
clean, reconnect the engine oil pressure line {9), and
continue to inject the fluid until the chamber and the
line are filled. Replace the plug (4) and safery wire
The transmirter is now ready for operation,

& ‘The transmirter must be serviced every
50 hours flying time with a new diaphragm and fluid
in both chambers.

CAUTION

To prevent possible danger ro che diaphragm,
the pressure used to inject the compass liquid
must not exceed 20 pounds per square inch.
The use of compressed air filling tanks is not
advised, as air entering the system with liguid
will cause malfunctioning in service.

{7y FILLING THE OIL SYSTEM —When the
oil system is complecely drained, the following pro-
cedure is recommended, Fill the ok to che top of the
filler neck. Stare che engine, run until the oil tem-
peracure is approximately TOC (158°F), wait five
minutes, and then check the oil level, If necessary,
make additions o bring the level up 1o the neck,
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Figure 195—S5ervicing Oil Pressure Transmitter
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Ao FUEL SYSTEM. {See figures 196G and 197.)

{17 GENERAL DESCRIPTION, — Three  self-
sealing cells, one located in the fuselage and two in
the wing, afford the normal fuel tankage of the
P-40N airplane, Provision is made for the installation
of a belly tank and two auxiliary wing tanks for long
range flying. An engine-driven pump and an electric
booster pump, both of the G-9 type, provide pressure
for the system. A Lunkenheimer C-4 strainer, a five
port selector valve, complete vendilation, and self-
sealing tubes are the chief additional fearures of this
fuel system.

2y TANKS.

fa) DESCEIPTION —FEach of the two aux-
iliury wing ranks holds 225 US (187.5 Imperial} gal-
lons, The capacity of the other tanks is given in figure
[97. The wing tanks are located beneath the cockpit
floor; the fuselage tank is to the rear of the pilot
immediately aft of station 5 bulkhead, The belly tank
is fastened to the bomb shackle beneath the wing on
the center line of the airplane, the auxiliary wing
tanks to the outhoard wing bomb carriers. (See figure
198.)

All tanks are vented to the atmosphere. The
wing and fuselage ranks vent lines drain ar a “gang”
drain in the trailing edge of the wing fillet on the left
side of the airplane. A vent line connecis the car-
buretor fuel chamber to the top of the fuselage tank.
This venr allows air to be expelled from the top of
the carburetor fuel chamber when it is being filled
and prevents vapor lock. The passage is closed by a
checl valve when the chamber is full.- All fuel tanks
contain an internal division system to trap fuel in a
bank or side slip, assuring ample available fuel in
such maneuvers. :

(b) TO REMOVE THE BELLY TANK.

1. Drain the tank through the drain cock

on the bottom of the tank and be sure that all safery
precautions are taken to prevent fire or explosion,
Have at least two hand fire extinguishers within reach.

2. Unbutton the oil drain access door on the
right side of the exit duct and loosen the two clamp
fittings on the synthetic rubber hose connection on

the fuel supply line to the selector valve. Take the

synthetic rubber cap from the tool kit and install it on
the end of the fuel selector valve line..

3. Remove the two nurs and washers from

one side of the sway brace assembly and remove the
assembly. : )

4. Unbutton the fuel tank drain-access door
and, with a man supporting the tank ar the forward
and aft ends, insert a hand in the access door opening
and pull back on the release lever ar the front of the
shackle. This procedure will release the carrying
hooks and allow the tank to drop free of the shackle.
Use extreme caution when removing the belly tank
not to damage the short feed line connection on wp
of the tank. Remove the rank from under the airplane,
and if the tank is not completely empry, he sure 1o
keep the tank upright unil it is thoroughly drained.
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Spilling fuel creates a dangerous fire hazard, and
extreme care should be exercised to guard against i,
If fuel is accidentally spilled, clean it up immediately.

fe} TO INSTALL THE BELLY TANE.

I. If the sway brace channels are not in-
stalled in the wing panel, install them, The fronc
channels are installed on web 2 at 16.375 inches from
the airplane center-line. The rear channels are in-
stalled on web 3 ac 16.78 inches from the airplane
center line,

2. Unbutton the front tank fuel drain access
door on the keel fairing and insert a hand to pull the
release lever back until the carrying hooks are open.

3. With 2 man at each end of the belly
tank, raise the rank and guide the fuel supply line on
top of the tank into the synthetic rubber fitting on the
botton of the exit duct forward of the bomb shackie.

4. Raise the tank until the lugs on the wp
of the tank are inseried in the slors on the bomb
shackle,

5. Inserc a hand through the fuel drain
access door, push the two carrying hooks up o che
lock position and pull back on the release lever on the
bomb shackle approximately one inch to engage the
carrying hook locks.

6. Unbutton the oil drain access door on the

‘right side of the exit duct. Working through this

access door remove the synthetic rubber cap on the
fuel line to the fuel cock and complete the connection
between the tank line and fuel cock line with a shore
length of synthetic rubber hose. Tighten the clamps
at either end of the hose connection. Stow the syn-
thetic rubber cap in the tool kit on the dufile bag.
7. Install the sway brace boards in the chan:
nels on the wing and tighten the fronr and rear strap
assemblies so that the belly tank is in line with the

~ airplanie center line,

{d). TO REMOVE EITHER WING TANK.

I. Remove the inboard fixed-landing-gear
fairing.

2. Disconnect and remove the belly rank
sway braces, )

3. Remove the keel Fairing,

4. Remove the wing fillets.

3. Drain the fuel cells.

6. Disconnect the vent lines at the top of
the fuel cells above the upper wing skin,

7. Remove the control cables and the belly
bomb shackle.

8 Remove fuel lines, fuel gages, and filler
caps, All connections to the self-sealing fuel cells must
be broken, otherwise they will be torn at the fietings.

9. Remove the filler cap on the filler neck
and then unscrew che filler neck, using ool 87-88-504,
by inserting the tool into the slows on the circumfer-
ence of the filler necl,

1. Remave the fuel tank doors in the lot-
torn of the wing as a single unit as follows:
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I, 87-45-071 SUMP _ 7.
B. BT- 44-56B L STRAP B,
3, B7-44-567 L/R STRAPS 9,
&, BT-45 071 SUMP 10
B. BT-44-059 L STRAP i
6 BT-44-05T7 L STRAP g

g7-44-569L/R STRAPS

87-44-568 R STRAP

87- 423-1001 REAR WING FUEL TANK
87- 423~ 1000 FRONT WING FUEL TANK
87-44-059R STRAP

87-44-058LR STRAPS

I3, 87-44-08TR STRAPS

Figure 199—Installation of Wing Tanks
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a. Withdraw the bols at each end of the
skid, which atach the skid 1o the mawch angles.

b, Remowve all screws and bols which
attach the doors to the wing, including the screws and
baolts through web 3,

11, Loosen the tank strap rarnbuckles and
remove the straps. (See Agure 199

12, BRemove the fuel tank, from the tank
compartment taking care not to damage the fller
neck, gage, and vent line fictings on the rank. {See
figures 200, 201, 202, and 203.)

SUMP FITTING
Figure 200—Front Wing Fuel Tank—Bottom View

FILLER WECK

£~ 4

GAGE
VENT MOUNT f VENT
TUBES — FITTING — TUBE

Figure 201—Frent Wing Fuel Tank—Top View

Mofe

Additional information for removing the
wing fuel tanks is given in section IV, para-

graph 1, &, (2), (b).

fe) TO INSTALL EITHER WING TANK —
Complete instructions for inswalling the wing fuel
tanks are contained in section IV, paragraph 1, «,
(33, (a).
(f) TO REMOVE THE TFUSELAGE TANEK,
1. Remaove the aft keel fairing and drain che
fuel from the wmnk,

CAUTION
Exercise every precaution to reduce  fire
hazards.
2. Working through the fuselage access

door, remove the duffle bag, the radio transmitrers
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~——— SUMP
FITTING

Figure 202—Rear Wing Fuel Tank—Bottom View

HAND HOLES

FILLER NEGK —\

e

]
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VENT TUBE >

VENT TUBE —=

' Figure 203—Rear Wing Fuel Tank—Top View

and receivers on the shelves forward of the door, and
the top radio shelf attached to bulkheads 8 and 9.
Remowve the radio receiver and transmitter unit from
the shelf aft of the access door if one is installed,

3. Climb through the access door into the
fuselage and disconnect the fuel supply line at the
bottom of the tank, Disconnect the rear vent line art
the top of the tank. Cut the lock wire and disconnect
the turnbuckle ac the afr end of the rank and the rear
tie-down strap at the top of the tank. Disconnect the
bonding tab ac the aut plate on the tank to the right
of the sump assembly.

4. Remove the oxygen cylinder above the
fuel rank ar starion 6 bulkhead.

5. Working from within the cockpir, re-
move the pilot’s sear.

. Remove the pilot's headrest.

7. Remove the armor plate at station 5 bulle-
head.
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4. Remove the bonding tabs, one on the
right side of the tank and the other on the filler neck.

9, Disconnect the eleciric conduit ac the
gage rransmiteer.

10. Remove the short pipe elbow from the
forward vent line on the top of the ank

FUSELAGE FUEL TANK
HAND HOLE

FILLER NECK

e he

BT-45-08T R STRAP
FUEL LEVEL GAGE TRANSMITTER
BT-48-097 L STRAP

Figure 204—Fuselage Fuel Tank Installation

11. Cut the lock wires and disconnect the
turnbuckles on the forward tie-down and retaining
straps. (See Agure 204.)

12, Loosen the two clamps on the filler neck
and remove the filler neck cap and adapter. Remove
the seven screws around the circumference of the filler
neck on the ourside of the fuselage skin and remove
the nue plate and filler neck.

13, Remove cthe hydraulic hand pump
handle and stow it under the right rudder pedal

14. Remove the control stick and push-pull
rod and lay the assembly on the cockpic floor 1o ace
s a skid.

15, Remaove the canopy control crank on the
right side of the fuselage.
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16. Remove the gun sight

17. Place the landing gear control handle in
the "DOWN" position,

I8, Place the cowl flap control in the
apen position and all other controls in their forward
positions,

19. Place a pad on the floor of the cockpit

VEMT TUE;!iE;\

FILLER MWECK

HAND HOLE
FUEL LEVEL GAGE TRANSMITTER

Figure 205—Fuselage Tank—Right Front View

HAMND HOLE

L -FILLER MECK

Figure 206—Fuselage Tank—Left Rear View

144 RESTRICTED




RESTRICTED
AN 01-25CN-2

20, With one man in the fuselage o apply
a forward force and one man in rhe cockpir ro grasp
the tank ar the ransmircier and lift it over the bulk-
head at stztion 3, move the ok carefolly nto che
cockpit,

21, Mowve the ank as far forward as it will
zo and start to p the rear of the mank upward. Work
the tank back and up undl it is in a vertical posidon.
Lift the wnk straight up out of the cockpit. (See
figures 205 and 206.}

. Nate
On airplanes AF42-104829 and subsequent, it
will be necessary 1w remove the cockpit
canopy, the rear vision installatien, and the
plate on the rear deck in order to remove the
fuselage rank,

{gh TO INSTALL THE FUSELAGE TANK.

Mote
Extreme care should be exercised when in-
stalling the fuselage wank so that damage w
the rank assembly, cockpir concrols and pipes
and fittings, will be avoided, Two men are
required o install the rank.
i, Before the installation of the fuselage
tank, check cver the cockpit for the following items:
a. Removal of flight conteol suck and
push-pull tulbe.
b. Removal of hand hydraulic pump
handle,
c. Removal of canopy control crank.
d.  Removal of gun sight
e. Remaoval of bomb-tank release and
arming controls from the cockpir floor,

Mote
In airplanes AF43-24252 and subsequent, the
bomb-tank release and arming controls are
locared on the left cockpit wall. Cn airplanes
prior to AF43-24252, the location of the con-
trals will be changed o the left cockpit wall
at the discretion of the Army Air Forces.

f. Landing gear control handle in
"DORINT position.

g. Cowl flap conool in "GROUND
COOLING" position. '

2. Defore installation of the fusclage tank,
check over the fuselage for the following items;

a. Removal of radio equipment from top
and center shelves forward of fusclage access door,
and removal of top shell.

b. Condition of all control cables, pulleys,
electric conduirt, and other installations in fuselage
forward of fuselage access door,

e, Condition of synthetic rubber pads on
Fuselage bulkheads ac statdons 6 and 7. If these pads
are worn, replace them. Make sure the pads are in
place on the bulkheads.

d. Condition of all tank straps, synchenc
rubber pads, strap fittings and turnbuckles, Replace

Section |1V
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worn cubber pads, strap foings and  rurnbuockles,
Replace worn strap bolts or belis or turnbuckles have
ing steipped threads, If new straps are o be installed,
insert 2 strap holt in each tic-down fitting 1o test che
fit of the bolr, If the bolt does not fir freely, using &
punch amnd hammer, spread the fittings so thar the
boles will fir freely but not loosely before attempring
o install the straps on their fuselage firtings.

3. Install the fuselage rank filler neck,

a,  Before installation inspect the synthene
rubber filler neck for breaks and deterioration and
install & new one if NECESSAry,

h. Place the nur plate against the filler
neck flange and atach the filler neck o the fuselage
by installing the seven screws through the fuselage
skin, filler neck flange, and the nut plate,

MNeta

Use an awl or a punch to align the holes in
the fuselage skin with the holes in the filler
neck flange and the nut plate, Install the wop
screw first and work around the opening
wntil all screws are installed.

¢ Insert the cap and adapter assembly
info the filler neck. Push the cap in undl it is Aush
with the fuselage skin and turn the cap handle so
that it parallels the line of thrust,

d. Install rhe clamp on the filler neck,
close to the fuselage skin, w hold the filler cap adaprer
in the neck.

4. Place a pad on the floor of the cockpit.
7. Raise the tank to the walkway on the
wing and move it up even with the cockpit opening.

6. With two men on the wing, rip the tank
so that the forward end is down and raise the rank up
until it rests on the cockpit sill. One man can now
balance the tank while the other takes his place on
the opposite side of the cockpit.

7. Lifr the rank off the sill and allow it to
lower into the cockpic with the tank still in a vercical
position until it rests on the pad on the cockpit floor,

. Grasp the forward end of the tank res:-
ing on the cockpit fHoor with one hand and lift up
slightly an the tank while turning the aft end down-
ward. Keep on working the rank to a hortzoneal posi-
rion being extremely careful not e foul any of the
controls or instruments in che cockpic ,

9. After the tank 5 abour half way down,
one man should straddle the tank and grasp the tank
both fore and aft and work the ank down to a hori-
zontal position.

CAUTION
Be sure thar all oil, grease and water is wiped
from the soles of the shoes and cockpit sills
so that injuries from slipping will be avoided.

10. The man straddling the tank can now
start the mank backward into the fuselage through
station 5 bulkhead.
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i1, The man straddling the wank should
now move down onto the wing and with the orher
man on the opposite side of the cockpir, work the rank
back into the fuselage uncil there 15 room in the
cockpit for one man. One man should now station
himself in the cockpit facing the rank while the other
man crawls through the fuselage access door and, by
working over the center radio shelf, raises the tank
to clear the pad on station 7 bulkhead while the man
in the cockpit pushes the rank into the fuselage urtil
it rests in its cradle. The man in the fuselage should
guide the aft strap hetween the retaining lugs on the
afe end of the tank,

12. While the man is in the fusclage he
should fasten the rear tie-down strap ac its rurnbuckle,
take the turnbuckle up and lockwire it Connece the
rear vent line to the fitting on top of the tank and
tighten the clamp. Connect the two vent lines at the
hose ficcings aft of the tank and connect the fuel outlar
line to the sump ficring at the boctom rear of the ok,

13, The man in the cockpir should connect
the front srrap and take up the turnbuckle. Then con-
nece the front tie-down strap and take up on the tun-
" buckle, Lockwire all rurnbuckle boles.

Mote
The fuselage tank should be centered in the
cradle so that the turnbuckles on the front
and the rear tank scraps can be waken up
equally,

4. Insert the shore pipe elbow in the front
vent line connection and connect the octher end o the
rank vent ficting, Tighten the rwo clamps.

15. Connect the electric conduir ar the gage
CEAnSMITer,

16. Place a clamp over the fller neck and
install che filler neck on the adapter on the wank, Slip
the clamp down over the adapter and tighren to secure
the filler neck on the tank adapeer.

Mote
A new filler neck will have to be trimmed on
a bevel so that it will fic the filler neck
adapter on the tank properly.
17, Connect the two bonding braids, ooe at
the filler neck and one at the fuel gage transmiccer,
18, Rewrn che landing gear concrol handle
to "OFF” position.
19. Install the gun sighe
2(). Imstall the canopy control crank on che
right side of rthe cockpin
21. Replace the bhandle on the hand hy-
draulic pump.
22, 1nstall the flight conrol stick and push-
pull tube assembly.
23, Insetall che station 3 armor plate,
24, Install the pilot’s scat,
25, Install the pilors head rest,
26. Install the oxygen oylinders above the
fuselage tank ac station 0,
27, Be sure the fuselage ok sump drain
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cock is closed and safery wired and thar the supply
line is properly conneceed.

28, lInstall the rear keel fairing,

29, On airplanes AF42-104829 and subse-
guent, re-install the plate on the rear deck. Re-insiall
the rear vision installation and the cockpit canopy.

{3y FUEL LINES—38ee section VIII for Fuel
Systemn Tubing Diagram and Tubing Chare. All fuel
lines are gun-fire protected, self-sealing tubes, These
self-sealing fuel lines are made up of a seamless com-
pound inner tube, layers of self-sealing marerial, plies
of reinforcement, and a compound cover, The fuel
lines will seal completely within two minutes afer
firing at a temperature of —4° o +38°C (137 tw
100 °Fp, and will seal within four minures after firing
at a temperature of —29°C (—20°F), Clamps for aro-
martic resistant sell-sealing hose will be tighrened by
adjusting the clamp o finger vighiness, then applying
2w 2-1/2 rurns. After installarion, hose clamps will
be inspected daily for proper tightness until the hose
ceases o cald-flow" and the hose clamp remains tight
(See figures 196 and 197.)

WARNING

Be sure chat all layers of material in the self-
sealing hose are fiemly sealed rogether, After
installation, be sure thar the proper number
of layers of marerial are showing beyond rthe
clamp, Any discrepancy here will require
immediate investigation, as a layer of mate-
rial may have been pushed into the hose
when it was installed on the mhe connection,
thus closing the fuel passage.

(4} FUEL SYSTEM PUMPS.—Fuel is pumped
from the rtanks to the injection type Stromberg
DBendix carhuretor by a type G-9 engine-deiven fusl
pump. An electric fuel pump s incorporaced in the
suction line between the engine-driven fuel pump and
the fuel cock. The eleceric pump (figure 207) consisis
of an integral explosion-proof electric motor and a
small centrifugal type pump. This electric pump does
not replace the engine-driven pumg, but it is used in
conjunction with 1. The electric fuel pump switch
should be "OM"for all engine operations. The electric
fuel pump is controlled by a switch on the lefr hand
side of the main switch panel and has two positions,
"ONT and TOFFT,

Maote

When the Stromberg Bendix carburetor is

first wsed after installation, or has heen

drained, this Pr:}r_‘edure should he followed:

Open the fuel cock and sec the mixture con-

trol ar YATUUTOMATIC RICH" and the

throtle half open. Switch on the eleciric fuel

pump and allow the elecoric pump to operare
uneil a small ameune of fuel cuns from che
supercharger drain. A special condition exists
when the carburetor is [mrtl_-.' filled with air,
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o stop after being started. To eliminace chis
condition, remove the vent plug from the
"second regulator chamber” and operate the
electric fuel pump until the fuel is level with
the plug opening. Replace the plug. One
minute is the usual elapsed time for filling
of the carburetor,

(3) FUEL SELECTOR VALVE. (See figure 208.)
—The fuel selector valve is mounted on a support on
the wing march angle,

BOMB SHACKLE FUEL STRAINER

gt

. FUEL SELECTOR VALVE
. FROM AUXILIARY TAMKS

. FROM BELLY TANK
FUEL SELECTOR VALVE

ELECTRIC FUEL PUMP
ELECTRIC MOTOR

. FROM FUSELAGE TANK
. FROM WING TANKS

I
2
3
4. TO FUEL STRAINER
5
g
7. PRIMER LINE

Figure 207—Electric Pump, Strainer, and Selector
Valve Installotion

Figure 208—Fuel Selector Valve

The rate at which the fuel may enter the {6) PRIMER.—The engine primer system con-
second “regulator chamber” and the "fuel sists of a supply line from the fuel selector valve 1o
control body™ is held to idling rate, causing the primer, and & line from the primer to the engine
the carburetor to fill slowly. Since there are intake manifolds. The priming system on the engine
no vents in the system beyond the “second is independent of the carburetor and pumping the
regulator chamber”, all imprisoned air must carhuretor throttle will not discharge fuel into the
escape through the nozzles causing the engine engine.
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(7) FUEL LEVEL GAGES.

fa) FUSELAGE TANK EQUIPMENT.—The
fusclage tank is equipped with General Eleceric DC
Selsyn  fuel level equipment consisting of an
§DJIILAT model indicator (weight 0.355 pound) and
an 8TJ13LAH model transmicter (weight 1.2 pound).
This 24-vale equipment is adapted to the basic operat-
ing system, known as the three-wire system, which
requires the use of three leads to connect the trans-
mitter to the indicator, (See figures 209 and 260.)

INDICATOR [BACK VIEW]

! f— (_:]
ANDIOOEE-145-IF

RECEPTACLE.

FOR MATING (
PLUG USE

AM J0E-145-15
OR

AN 3108-145-15 —

AN I0066-14-5-2P

REGEPTACLE.
S WITCH FOR MATING
- ik PLUG USE
_lj‘i____|}4|||_|j_ AN 3106-145-25
1 oRr

ANIIOE-145-25
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}'_ ; T o UL
i s s
1 =
N i:mn.
NO. 10-24 SCREWS - - _—[J
5 HOLES EQUALLY 2B,

SPAGED. r—————%—IE; DiA.

WEIGHT =1.2 POUNDS

Figure 209—Fuel Level Gage Wiring Diagram

1. TO INSTALL THE INDICATOR.

a. Place the indicator in the inscrument
panel from the back in the position drilled for it on
the left side.

b. Line up the four indicator mounting
lugs with the holes drilled in the panel and secure
with No. 6-32 screws. Self-locking nuws are provided
on the instrument,

c. Attach wires as shown on the wiring
diagram (figure 209).

2, TO INSTALL THE TRANSMITTER.

{See figrere 2100}
_ a. Before inserting the transmiter 1nto
the opening provided in the forward end of the fuse-
lage tank, be sure thar the rank is empty and thac the

Figure 210—Fuel level Gage Transmitter

float or float arm does not strike any baflle in the tank.

b. Insert the transmitter in the tank open-
ing with the recepracle located 133 degrees clockwise
from the bearing bracket, and secure with No. 10-24
screws through the five equally spaced holes in the
transmirter flange, It is now necessary to make the
adjustment for empry rank condition.

3. ADJUSTMENT WITH THE FUEL
TANK EMPTY.

a. “Be sure the tank is empty so that the
float will rest an the bottom of the fuel rank.

b. Connect the transmitter and the in-
dicatar in accordance with the external connection
diagram, figure 209,

c. Loosen the four screws on top of the
rransmitting element assembly and roiate che adjuscing
disc uncil the pointer reads zero. Tighten the four
screws. Arrach external wires as shown on figure 200,

(bl WING TANK GAGES.—The wing tanks
are equipped with float-type sight-gages mounted in
the top of the ranks wicth the dial heads protruding
from the floor of the cockpit,
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(8) SCUPPER DEAINS.—The wing tank scup-
pers in che lefo wing fAllec are provided wich drain
lines passing downward through the lower wing skin
just to the left of the tank door.

(9} STRAINERS AND TANK DRAINS,

{a) In the boreem of each tank is a sump
fitting in which is insialled the tank finger strainer,
fuel line outlet, and drain plug. All drain plugs incor-
porate a drain cock for the removal of water. The
drain plug in installed directly in the sump fitting in
the wing and belly ranks and a remote drain is pro-
vided for the fuselage rank. The tank sumps are
designed 1o permic the serling of witer 1o the sump
and the removal of this water from the sump without
draining the entire tank, Access to the wing tank
sumps and drains is through doors in the keel fairing,
The drain assembly for the fuselage tanks is under
the fuselage to the right of the keel fairing and aft
of the cailing edge of the wing, and is accessible
through a door in the keel fairing. The belly tank
drain and sump are located in the botom of the tank,

(&) Besides the finger scrainers in each rank,
there is a strainer in the main fuel line between the
fuel selector valve and the eleciric fuel pump. Access
to this serainer is gained through a door on the bot-
tom of the exit duct aft of the cowl flaps. There
is also a strainer in the carburetor near the leading
edge and is controlled by a rod through the leading
edge to a gear box on the forward left side of the
firewall. Another control rod runs from the gear box
through the firewall into the mckplt to the indicator
plate handle. When the engine is not running, a
dec:ded “click” can be heard when the Il'l{ll(.‘ﬁtll'lg
plal.e is Engaged When the engine is running, this
engagement can be felt through the control handle,
It is mandatory thac the fuel selector valve scerings
be determined by this "click™ or "feel” method and
not solely by the position of the control handle
pointer in cthe cockpin, If this precaudion is not waken,
fuel may flow between tanks, creating a very danger:
ous condition. Inability to hear the "click™ or “feel”

the engagement is usually caused by excessive drag in-

the fuel valve or by inerference of the rods wich
other parts. Whenever this condition occurs, the con-
trol linkage will be disconnected ac che fuel selecior
valve yoke and both rthe conool linkage and fuel
selector valve assembly will be checked for freedom of
movement. Drag in the fuel selector valve assembly
can be determined by rurning the selector valve stem
yoke with the fingers,

CAUTION

Whenever fuel selecior valve contrals are dis-
connecred ar fuel selector valve assemblies are
removed or replaced, the reassembly of parrs
must be carefully checked to insure chat the
valve ports open to the tank positions in-
dicated by the control handle pointer.
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7. FIXED EQUIPMENT GROUP,

a. INSTRUMENTS, —The instrument board s
mounted on two supports at the bottom and braced by
two rods at the top which are actached o the frone
armor plate. ‘The supports and braces are mounced on
bushings. The support bushings are 130P20 {monel)
and are installed with the load-rared sides toward each
other. Replacement of these bushings and washers
should coincide exactly with the original installation.

LIST OF INSTREUMENTS

Frstreement Typa Specification
Adr speed indicator E-2 D4-27335
Alvimeter AMNATG0-3 AM-GG-A-461
Carburetor air tempera-

re oo CANSTHG ANGG-T-322
Clock [T 1 & | 94- 27070
Compass ... B4 04-27807
Coolant temperature :

thermometer . ANITO0.6  AN-G-1.322
Engine gage unic ... B-7 0427943
Fuel quantity gage ... 8DJIILAT General Electric
Manifold pressure gage ANSTT0-1  AN.G-9
Rate of climb indicator. ANI823-2  AN-GG-I-518
Tachometer ... =11 04-27353
Turn and bank mdl-

cator ] Gg-23T7337

b, SURFACE CONTROLS,
(1} AILERON CONTROLS.
{a) DESCRIPTION.
I. The' control stick and aileron control

{See figure 211.)

_torque tube are supported as a unic by two bearings
“holted o the wing match angle.

Each aileron system
has an adjustable link connecied to an arm on the con-
trol stick torque shaft extending down ‘through the

- wing to a bellcrank. Cables equipped with turabuckles

for adjustment, run aft from the bellerank to pullevs
arid then outboard to a drum which operates the
aileron through an eccentric arm.

2, The movement of the stick, for full

aileron travel in either direction from its neucral posi-

tion, 15 20-1/2 degrees on either side from the center
line of the airplane.

i The specified tension of the aileron cable
is 110 pounds when the ambient temperature is 21°C
{707 F).

4. The stops for the aileron control system
are bolrs through the arms on the aft end of the torque
shafe. .

(o) ADJUSTMENTS AND RIGGING.

1. Ailerons will be rigged with 1 2 inch
maximum droop, measured at the inboard :ra:]m:; edge
of the aileron, with the controls in newtral position.

2. Turnbuckles on the cables are accessible
thmugh the inhoard teailing cdge of the wing when
the faps are lowered.

3. Adjusiments on the links are located
above the upper wing skin at the aft end of the conrrol
torque shaft,
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T5-64-004
STOF ASSEMBLY

a7-62-515
COMTROL STICK

BT-64-033
DRUM ASSEMBLY

AM-150-32 S
TURN BUGKLE

GCONTROL ARM

CABLE TENSIONS MUST BE AS FOLLOWS

87-64-510 WHEN AMBIENT TEMPERATURE 1S 21 C. (70 F)
rmcn SHAFT

AILERON 110 POUNDS
—. VATOR 100 POUNDS
o ELEVA

T5-64-012

T5-62-019
TORQUE TUBE

AN-150-325
TURN BUGKLE

B7-13- 030
HORN

87-84-004 B7-64-003
BELL GCRANK JACK SHAFT

Figure 211—Aileron and Elevator Controls
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NEUTRAL / /

POSITION ?

L0 / /
YERTICAL

REFERENCE
LINE

ELEVATOR
CONTROL STOP

AN

/ipfﬂﬂﬁE up

I A
'ul \n. /XF"/
\I, ".‘ i Hf
L F,,.
AILERON —_ \
CONTROL

STOPS

ff

Figure 212—Control Stick Setting

(2) ELEVATOR CONTROLS. (See figure 211.)

(&) DESCRIPTION.
I. The stick is connected o the elevator con-

trols by a push-pull tube o a lever on the front jack-. -

shaft at station 5. Bellcranks on the jackshaft are con-
nected by two pairs of cables, equipped with turn-
buckles for adjustment, to bellcranks on a rear jack-
shaft at station 16. The cables are crossed between
front and rear jackshafts. From the belleranks on the
rear jack-shafr, a single short push-pull link connects
ta the elevator horn,

2. The stop for the elevator control system
is an adjustable cylinder and piston unit artached to
the front of the control stick, and leading forward and
down to artach to the wing match angle.

3. The specified tension of the elevaror cables
is 100 pounds when the ambient temperature is 217C
{70°F).

ib) TO REMOVE FRONT JACKSHAFT.—
To remove the forward jackshafy, disconnect the push-
pull tube from its arm and the four cables from the
horns. Remove the eight bolts attaching the three
bearing supports to the bulkhead and remove the shaft

i.

and bearing sllppurts The b-earmg SUPPOrES may then

_ be detached if desired by removing the nuts at the end

of the shaft.

fc) TO REMOVE REAR JACKSHAFT.—The
rear jackshaft may be removed hy disoi:rhnectmg the
cables and link, and then removing the four bulfs
which attach the bearings w their supports.

. (d) TO INSTALL FRONT _]ALKEIIE&.FT.—-—
Assemble the bearing supports on the torque shaft and
install the retaining nuts on the shaft ends.  Attach the
jackshaft assembly to the bulkhead at station 5 by the
eight bolts through the three bearing suppores. Con-
nect the flight control stick push-pull tube to the jack-
shaft arm and connect the four control cables o the
horns.

fe) TO INSTALL THE REAR JACKSHAFT.
—Install the four bolts which attach the bearings to
their supports and connect the cables and the elevator
link to the jackshafr horns.

(f) ADJUSTMENT.—The turanbuckles for ad-
justing the tension in the elevator control cables are
accessible through the fuselage access door. To adjusc
the elevator throws and cable tension proceed as fol-
lows:  Ser the frone jackshafr in neutral position {cen-
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85731-59.875

VERTICAL REFERENGE LINE —~
CABLE ASSEMLY

NEUTRAL POSITION

— ]
NOSE - UP
NOSE-DOWN
ANZ2OO-KS
BALL BEARING
75-64 - 045- | |
BLOCK

75-64-038
BELL GRANK

75 -64 -040————*

HORN
85731-62.125
) CABLE ASSEMBLY
—
§7-64-509 / -
USH - PULL
PUS NOTE:

ROD ASSEMBLY |
GONTROL STIGK 1S

IN NEUTRAL POSITION

Figure 213—Jackshaft Setting
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"CGABLE TENSIONS MUST BE AS FOLLOWS

WHEN AMBIENT TEMPERATURE | ° 3
B7-64-514 L/R S 21°C (70°F.)

PEDAL STOP e RUDDER 110 POUNDS
ASSEMBLY //f H‘x\ TAIL WHEEL -
/, s RETRAGTED 0 POUNDS
- f* fl ONE LOAD , 40 POUNDS -

NO LOAD (FULLY EXTEMNDED) IO POUNDS

EX 47630
SPRING

AN-150-325
TURNBUCKLE

LAN- 150-325
TURNBUCKLE

REDUGTION

PULLEY T5-3T-076

COMPRESSION SPRING

Figure 214—Rudder and Tail Wheel Controls
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ter line of top hole in jackshaft horn at 2-3/32 inches
from the bulkhead). -{See figure 213.) Adjust the
cable turnbuckles until the elevator surfaces are in
neutral and then using a tensiometer (figure 215} ad-
just turnbuckles to obtain 100 pounds tension in the
cables when the surrounding temperature is 21°C
(70°F).  Adjust the elevator movement by adjusting
the stop on the forward side of the flight control stick,
(See figure 212.) The range of movement of the eleva-
tors should be 30 degrees up and 20 degrees down from
the streamline with the stabilizer. The permissible
tolerance is = 2 degrees.

(%) RUDDER AND TAIL WHEEL CONTROLS.
(See figrre 214.)

fa) DESCRIPTION.

1. The rudder control system is operated by
two cables running aft from the rudder pedals. Each
cable passes around a reduction pulley mounted on an
arm at station 8. Two cables attached to each redue-
tion pulley by turnbuckles, lead aft, one connecting 1o
the rudder horn, the other 1o the tail wheel horn, These
move in unison for steering the airplane on the ground.
A run-around cable runs from onme pedal forward
around two pulleys to the opposite pedal.

. 2. Fach rail - wheel control cable passes
through a pair of guide pulleys at station 13. Slack in
the cable is avoided by the use of two coil tension
springs attached to the lift tbe at the center line of
the fuselage and to the cable at station 12, The cable
also incorporates a compression spring to avoid trans-
mitting taxiing shock to the rudder pedals.

3. ‘The rudder pedal stops are small castings
mounted on the fuselage-wing attachment angle, one
on each side of the cockpit near the floor. The rudder
pedal in the full forward position serikes the adjust-
able stop screw head. There is also a horn stop assem-
bly installed on the lower rudder hinge block in AF43-
24253 and subsequent airplanes. {See figure 106.) The
horn stop assembly prevents the rudder from exceed-
ing its normal range of travel when loads are imposed
that stretch the rudder cables.

4. The specified tension of the rudder and
rail wheel cables is as follows when the ambient tem-
perature is 21°C (T0°F):

Rudder Cables . ... ...._...110 pounds
Tail Wheel Cables {retracted) . () pounds
Tail Wheel Cahles {one load) . .. .. ... 40 pounds
Tail Wheel Cables (no load) ... .. 110 pounds
Al cables requiring specified tension are tested for cor-
rect loading by a tensiomerer. {See figure 215.)

(b} ADJUSTMENT.—The rarnbuckles for ad-
justing the tension in the rudder and tail wheel control
cables are located just afc of station 8 and are accessible
through the fuselage access door.  Other adjustment is
obtained at the turnhuckles which are installed in the
vables at the rudder pedals. To adjust the rudder
throws and cable tensions, proceed as folloas:
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CAELES MUST BF RIGEED T FOLLOWING
TENSIONS , WHEN THE AMBIENT
TEMFRATURE 15 21°C (vO*F1}

AILERON L1 POUMDS

ELEYATOR . 1c0 POUNDS

BRUDDER 110 POUNDS
TaIL WHEEL

RETRAGTED o POUNDS

ONE LOA 40 POUNDS

o]
MO LOAD(FULLY EXTENDED) i POUKDS

Figure 215—Use of Cable Tensiometer

1. Hold the rudder pedals in neutral position
by clamping the two pedals to a straight metal bar.

2, Adjuse the two turnbuckles in the rudder
control cables ar station & so thae the rudder is in neu-
tral position (in streamline with fin.)

3. Adjust the turnbuckles at the rudder
pedals and at the reduction pulleys to obrain a tension
of 110 pounds in both, rudder and tail wheel cables,
when the surrounding temperature is 21°C (TO7F).

Mote

Jack the aft end of the airplane so that the
rail wheel will be fully extended when adjust-
ing the rudder cable tension to 110 pounds.

4. Uaclamp the rudder pedals from the
metal bar and adjust the rudder throws by adjusting
the pedal siops which are located forward of each
pedal. The range of movement of the rudder is 30
degrees either side from the streamline with the fin.
The permissible tolerance is = 2 degrees.

Maote

On those airplanes having the rudder horn
stop installed, back off the bumpers so that
the adjustment of the stops forward of the
rudder pedals can be made accurately; then,
adjust the bumpers of the horn stop assembly
to permit full rudder movement.

5. Push each rudder pedal 1o the cxtreme
forward position and check the clearance between the
reduection pulley and the bulkhead ar station 8. The
reduction pulley should clear cthe bulkhead by at leasc
142 inch, If this clearaoce is not obtained, readjust
the rurnbuckles to obrain it
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{4y TRIM TAB CONTROLS,
fu) AILERON TRIM TABS. — Airplanes
AFd2.104429 through AF43.24251 are equipped with
fixed aileron trim tabs of meral which must be ad-
justed while the airplane is on the ground. Merely
bend them up or down as desired. They are attached
to the inboard wailing edge of each aileron.

MNote

Airplane AF43-24252 and subsequent, are
equipped with an electrically operared trim
tab in addition to the fixed teim tabs. The
electric aileron trim tab, locared on the left
hand aileron, inhoard of the fixed rim tab, is
controlled by means of an electric motor
mounted in the leading edge of the aileron,
The momentary contact operating switch for
the motor is located aft of the engine control
quadrant and just forward of the rudder trim
tab concrol.

() ELEVATOR AND RUDDER TRIM
TABS. .

I. DESCRIPTION.—The elevator and rud-
der trim tab controls are mounted on the left side of
the _cockpit. Motion is transmitted by a chain and
sprocket drive to the gear-hox mounted just forward of
the “rear elevator jackshafe. The control chain is
equipped with turnbuckles for adjustment.  From the
gear-box, three flexible shalis, two for the elevator and
one for the rudder, transmic motion, one o each tab
control actuator unic.  Shorr tie rods connect these
actnators to the elevator tabs; a longer red, enclosed in
a fairing on the right side of the rudder, connects with
the rudder wab.

2. ADJUSTMENT.

a. Control chain ension is adjustable by
turnbuckles accessible through the baggage compart-
ment door. '

h. In the assembly of the rudder trim ab
actuating arm, 7,8 =1/32 inch is allowed between the
end of the actuater screw jack and che end of che tube,
The lack nut is tightened against the actuaror, and the
actuator and tube are joincly drilled and cotwered. The
actuator 15 extended 3-5/8 == 1/32 inches (measured
from the center of the hinge pin-holes w the end of the
actuator screw jack), to assure proper throw of the trim
tab. The clevis end can be adjusted so thar the dis-
tance berween the hinge pin center oa the acruaror
and the clevis-and-bolt-hole center is approximarely
23/32 w 25'32 inch.

c. The rudder tab actuating arm fairing
located on the righe side of the rudder is removed and
the actuating arm assembly is installed. The rudder
tab control, located at the left of the piloc’s sear is sec
at 0 degrees before the flexible shaft is arrached to the
rudder rab actuaror, ’

d. Final adjustmenc of the trim b is at-
tained by tuening the clevis end of the actuating arm
assembly as required 1w align the wim rab cenrer line
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with the rudder cenrer line, The lock nue is tightened
againse the clevis end, and the clevis end and cube are
joindly drilled and cotter pinned.

. HYDRAULIC SYSTEM. {See figare 217.)

(1) GENERAL DESCRIPTION.—The main hy-
draulic system of this airplane operates the retracrable
alighting gear and the wing flaps.  An Fclipse, type
809, model 3, motor-driven hydraulic pump, accessible
through the fuselage access door, is the chief source
of pressure for the system which must be serviced ex-
clusively with hydraulic fluid, AAF Specification 3586,
An auxiliary hand pump located on the right side floor
of the cockpit may be used to produce pressure in place
of the Eclipse motor. Two main landing gear retract-
ing struts, one tail wheel retracting strut, one flap actu-
ating cylinder, a control or selector valve, three relief
valves, a check valve, reserve tank, line tubes and fic-
tings cnrni'}n's:.‘: the rcmafni'ng assential COMpOnGnts of
the system.  Consult Tubing chare of Hydraulic sys-
tem in section VIII for torque requirements in assem-
bling tubes and frings. .

(2) MOTOR DRIVEN HYDRAULIC PUMP,

(a) GENERAL.

I. The Eclipse pump, tvpe 808, model 3,
which builds pressure in the hydraulic system is of
spur gear construction, mounred on a 24-vole electric
driving motor. ‘The upper spur gear shaft of the pump
unit is keyed to the motor armarure shaft by a flexible
coupling which provides the driving force for the
pump. The lower spur gear is meshed with the upper
gear and its shafe is rerained in the two pump housing
sections,  The pump housing is of the splic type held
together by eight bolts and rwo cap screws. The twao
pump housings are held In alignment by two dowel
pins through the pump flanges. The pump head in-
corporates an inlet and an outler port for external tub-
ing connections. A pressure relief valve 15 also in-
stalled in the pump head and provides the means to
limir rhe ourler pressure o 1130 pounds per square
inch,  An oil seal, installed on the drive end of the
upper spur gear shaft, prevenes leakage of oil into the
eleceric motor hovsing from the pump housing,

2. The unit is mounted, by means of a
bracker provided on the motor housing. A type B-GB
switch, locared on the conrrol suick below the grip,
controls the operation of the pump. The inler pore is
connected to the hydraulic fluid reserve wnk. The out-
ler port is connected to the system supply line,

{6} EXTERNAL INSPECTION FOR MOTOR
TROUELE.

I. If rhe elecrric moror (10 which the hy-

draulic motor-driven pump is attached) fails @ oper-

ate, or operares ar wo low a speed, the possible cause
may be low voltage, due o a discharged batery. Check
the battery and recharge if necessary.

2. It mav also be due o loose or corroded

battery terminals.  Clean, tghten, and coat with vase-
line,
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3. If these are not the cause, check the wir-
ing connections for loose or high resistance COONEC-
tions.,

4, If the motor shows Jow ourput pressare or
capacity, check the system for insufficient fluid supply,

low serting of the relief valve (installed in the pump-

head), leak in the line or valves, low operating speed,
loose firtings, or improper fluid.

fe) TO  DISASSEMBLE | THE MOTOR
DRIVEN PUMP,

1. Remove the moror and pump assembly
from the fuselage by first disconnecting the electric
cahles from the battery, and the inlet and outlet hy-
draulic lines from the ports on the pump face. Re-
move the bolrs attaching the base of the motor hous-
ing to the fuselage mounting shelf.

2. Place the motor and pump assembly in a
vise with aluminum covered jaws as shown in fig-
ure 218,

3. Cut the safety wire on the rwo cap screws
on the pump body and remove the screws. Engage the
heads of the eight through bolts with a wrench and
turn the lock nuts off the inboard side of the pump
flange with another wrench. (See figure 218.)

Figure 218—Removing Bolts to Separcfe
Hydraulic Pump Unit

4. HRelease the pump motor from the vise,
turn it  a verrical position, secure again, and tap the
two dowel pins from the pump flanges with a punch
and light hammer, (See figure 219.)

5. Tap lightly around the port plate with a
wooden hammer to separate the pump face from the
pump body and pull the spur gears from the pump
housing. (See figure 220.)

CAUTION

The spur gears muse be handled with extreme
care to prevent nicking or scratching. When
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DOWEL FIN

Figure 219—Removing Pins from Fump
Heousing Flange

overhauling more than one pump at a time,
keeps the gears in sets for reinstallation in the
same pump bodies.

6. The pump body can now be separated
from the motor housing by removing the four lock
nues around the body Aange,

7. Removal of oil seal at the drive end of the
pump body is effected by unscrewing the slotted nut in
the pump body.

&. Disassembly of the relief valve on the port
face of the pump simply requires the removal of the
cap and the unscrewing of the relief spring reminer.

{d) INSPECTION FOR REPLACEMENTS.

I. When the pump is disassembled, thor-
oughly clean all parts with alcohol and examine them
carefully for signs of wear and damage, and the pres-
ence of foreign matter such as metal chips, grit anid
dire. 1f the spur gears or pump housing are damaged,
even slightly, replace with a new pump unit. When
foreign marter is found, the complete hydraulic sys-
tem must be drained and Hushed.

{g) TO ASSEMBLE THE MOTOR DRIVEN
PUMP.

1. Asgemble the relief valve hy screwing in

the relief spring retainer and installing the cap.
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50 POUNDS PER

SPUR GEARS

Figure 220—Separating Hydraulic Pump Housing

2. Install the oil seal at the drive end of the
pump body by screwing in the slotted nut in the pump
body.

3. Secure¢ the motor housing in a vertical
position in a vise with aluminum jaws, then afrer
making certain that the machined surfaces are thor-
oughly clean, attach the pump body to the motor
housing by installing the four locking nuts.

4. Reinstall the spur gears, handling care-
fully to aveid nicking or scracching, making sure
where more than one pump is disassembled, that the
rears are kept in sers as originally installed, and are
returned to the same pump bodies,

5. Auach the pump face o the pump body
by first tapping in the dowel pins with a punch and
light hammer. Change the assembly in the vise o a
horizontal position, then secure the eight through
bolts by the use of two wrenches as shown in figure
218, and install the two cap screws and safety with
wire.

6. Remove the complete assembly from the
vise and holt the base of the motor housing o the
fuselage mounting shelf,  Fit the inlet and outlet hy-
draulic lines to the ports in the pump face, and con-
nect the bartery cables,

(3 AUXILIARY HYDEAULIC HAND PUMP.

fa) GENERAL.-~The smxi][nr}' h}'dr:aul[c hand

pump, located on the right side of the cockpir is a

single cylinder, reciprocating, -double action pump,

equipped with an intake check and a discharge check

valve, This pump provides pressure for the hydraulic
system in lieu of the motor-driven pump.

fh) TO DISASSEMBLE THE AUXILIARY
HYDRAULIC PUMEP.

I. Remove the hand pump from the floor of
the cockpit by disconnecting the two hydraulic lines
and removing the four hold-down bols,

2. To facilitate handling of the pump and 10
protect the cylinder, it is recommended thar the cylin-
der be mounted 1o a metal table with a perpendicular
tee piece for clamping in a vise,

3. With the pump body mounted o a table
in a vise, turn the boot inside our and pry off as shown
in figure 221,

4. Cut the safery wire on the pump nut and
turn the nut from the pump body by the special hand
pump wrench (part Moo 87-88-032) carried in the air-
plane wol ki, (See figure 222.) Remove the shim
under the nut Jange.

RESTRICTED 141




Section IV

Pnrugruph 7

SCREW DRIVER BENT SHAFT

Figure 221—Removing Boot from Hand Pump

5. Pull the ball-piston end out of the pump
housing. (See figure 223.) Remove the pump nut

packing.

6. Pull the snap rings with a smap-ring
wrench and remove the valve assemblies at both ends
of the pump cylinder,

7. A screwdriver may be used in either end
to push the piston assembly from the pump cylinder.
Place the screwdriver in the slot on the rerainer when
applying force to remove the piston so that the face
of the retainer will not be disfigured.

8, The piston and valves may now be dis-
assembled to check the ball and ball seats as well as the
springs.

Figure 222—Removing Nut from Hand Pump Body
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9, Insert the correct size Allen wrench in a
wise in a horizontal position with just enough of the
wrench protruding o engage the Allen setscrew in the
retainers ar either end of the piston.

Iit. Engage the Allen wrench in the Allen
setscrew and apply an adjustable wrench w the pision
at its flac sides, Turn the piston with the wrench o
loosen the Allen setserew. Extreme care must be exer-
cised in this operation w avoid breaking the wrench,

11, “When the Allen setscrew has been
loosened, pull the piston from the Allen wrench and
unscrew the retainer wicth a screwdriver. This will
free the packing ring and packings as well as the
spring and hardened steel ball.

12. HReverse the piston and remove the orther
retainer in the same manner as described in steps 10
and 11, preceding.

BALL-PISTON END

Figure 223—Removing Ball-Pisten End from
Hand Pump Body

13, In removing the ball and spring in either
of the rwo valves, extreme care must be exercised to
avoid damaging the retainer end by twisting off the
ecars. 1f a small screwdriver is used for this operation,
the retainer is quite often damaged beyond repair;
therefore, it is suggested that a special wol be made for
this delicate operation. A tool can be made by taking
a small size concrete drill and grinding the point down
fiar so that the four fins on the drill engage the four
slots in the rewainer. lnsert this special wol in a vise
in vertical position and slip the valve over the ool
until the rerainer is engaged properly. Place the ad-
justable wrench on the flac sides of the valve end and
turn the piston until the retainer is loosened, Hemove
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7. RETAINER

B. SPRING

9. HARDENED STEEL BALL
10. SPRING

I'l. CUP PACKING

2. PACKING

3. PISTON

14.
15.
16.
17
18,
19,

Figure 224—Hydraulic Hand Pump Disassembled
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the valve from the special tool and remove the retainer
with a small serewdriver. The spring and hardened
seeel ball will now drop out of the valve.

14, ‘The valve cup packings can now be
slipped off the valve. The pump is completely disas-
sembled. (See figure 224.)

fe) INSPECTION FOR MINOR REPAIRS
AND REPLACEMENTS,

1. Most pump failures are due to foreign
matter lodging in berween the steel balls and seats
which mustlap perfectly in the piston assembly; there-
fore, inspect those units carefully and be sure they are
thoroughly clean before reassembly. When the hall
seat is scratched or pited, try hand lapping to secure
a perfect lap fit with the ball. If a perfect fit cannot
he effected, replace the entire piston unit.

2. In assembling the rubber packings, for
the complete pump assembly, care must be taken not
to damage the feather edges, for a slight cuc will cause
unsatisfactory pump performance and necessirate re-
placing the packings. Before installing, immerse the
packings and coat the parts with hydraulic fluid, AAF
Specification 3586.

(d) TO ASSEMBLE THE HYDRAULIC
HAND PUMP.
i 1. Atach the pump body to the special
fabléin a vise as illustrated in figure 225 and install
‘the piston in the cylinder.
. 2. Replace the ball-piston-end-packing ring.

3. Insert the ball-piston end in its place and
be sure that it engages the rectangular slot in the
piston.

4. Drop the shim onto the nut flange and
screw the nut in by hand to rewain the ball-piston end
in place.

5. Turn the special table in the vise as illus-
trated in figure 225, Afrer werting the piston cups
with hydraulic fluid, AAF Specification 3586, and
pushing the ball-piston end down, insert the first cup
packing. Push this cup down on the piston and in-
sert the second piston cup packing, push this cup down
on the first cup and install the packing ring.

¢. Insert the hardened steel ball and 2 spring
in the piston end.

7. Place an Allen wrench on the Allen set-
screw in the retainer and guide the retainer down into
place on the piston. Engage a screwdriver in the slot
in the face of the retainer and screw the retainer into
place. Tighten the Allen setscrew with the Allen
wrench.

#. In assembling either of the two valves at
the pump cylinder ends, first slide on the cup packings
coated with hydraulic fluid, AAF Specification 3386.

9, Insert the hardened steel ball and spring
in the valve.

1. Place the special wool described in para-
graph (3), (&), 13, preceding, in a vise in a vertical
position and engage the retainer. Install the retainer
by applying an adjustable wrench to the flar sides of
the valve end.
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PUSH BALL-PISTON END
DOWN AS FAR AS POSSIBLE

Figure 225—Installing Packing in Hand Pump

11, Safery the valve in the cylinder end with
the snap ring.

12, Reverse the position of the pump cylin-
der in the vise, push the ball-piston end down, and
complete assembly of the piston and valves by dupli-
cating operations outlined in paragraphs 3 through 11
preceding.

13, Turn the cylinder 1o a horizontal posi-
tion in the vise, tighten the nut and safety with wire.

14, Turn the rubber hoot inside out, force
the top of the hoot over the flange on the ball-piston
end, then turn the boot down and stretch its botom
over the flange on the pump body.

fe) TEST,

1. Before installing the auxiliary hand pump,
test it in accordance with the procedure outlined on
figure 226.

f4) HYDRAULIC CONTROL VALVE. (See
figure 227.)
fa) GENERAL—The hydraulic control {or
selector} valve for the retracting and lowering of the
alighting gear and wing flaps, is locared on a mount-
ing bracket at the left side of the cockpit just forward
of station 5 bulkhead. This control valve meters the
flow of pressurized hydraulic fluid through a series of
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LANDING GEAR GCONTROL HANDLE

Figure 228—Removing Nut an Camshaft Bolt

WING FLAP CONTROL HANDLE
LANDING GEAR COMTROL CAMSHAFT
Figure 227—Hydraulic Control Yalve T AR R s SR o

poppet valves operated by camshafts atrached to the
control handles when either the motor-driven pump or
the auxiliary hand pump is employed to produce the
hydraulic pressure.

(6) TO DISASSEMBLE THE HYDRAULIC
CONTROL VALVE.—Disconnect all hydraulic lines
to the valve and remove the valve from its mounting
bracket on station 5 bulkhead, and proceed as follows:

1, Clamp the control valve in a vise with
aleminum covered jaws at the four actachment bosses,
Remove the cotter pins and nuts from the two camshafe
bols,  {See hgure 228.)

2. Push the holts back beyond the valve
cover and remove the cover from the valve body.

3. Pull the bolts and the segment complete-
ly out of the camshafts and lift the camshafrs from
the valve body.  (See figure 229.)

4. Remove the retainer spring on top of the
valve body and pull the followers out of che valve as
shown in figure 230, It is very important that the
followers and paskers, incleding the shims, be kepr wo-
gether and in order so that they may be replaced in
the same order in the valve body upon reinstallation.
{See figure 23L.) Figure 229 _Removing Control Comshaft

WING FLAPS CONTROL CAMSHAFT—
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GASKET AND SHIM

FOLLOWER

Figure 230—Removing Followers from Valve Body Figure 232—Removing Gaskets and Sﬁims_:
fram Valve Body

GASKETS (LAMINATED BRASS SHEET- St

Figure 231 —Method for Keeping Follower
Assemblies Intact

3. Remowve the gaskets and shims from the
valve and place them with the correct followers. {See
figure 232.)

6. Release the valve body from the vise, rurn
upside down, and replace it in the vise. Next, remove
the eight snap rings locking the retainers in the valve
body.  Use either a snap ring wrench or a small pair
of pliers. (See figure 233.)

7. After the rings are all removed, engage
the ends of the retainers with a pair of pliers and pull
the retainers free of the valve body. (See figure 234.)

Figure 233—Removing Snap Ring from Retainer
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CUP PA

i

CKING RETAINER

Figure 234—Removing Retainers

When removing the retainers, exercise extreme care
not o damage the rubber cups by fouling them in
the snap ring grooves inside the valve body.

8. The valve springs may now be removed
fram the valve body with a light pair of pliers. (See
figure 235.) Be very careful not to score the valve
cylinder surface with the pliers or springs.

9. Turn the valve body over in the vise.
Pull the cotter pins from the valve nuts. Remove the
valve body from the vise

100, To facilicate the removal of the valve nuts,
it is suggested that a tool be made up to engage the
slopted ends of the valves in order o keep the valves
from turning with the nuts, Such a tool can be easily
fashioned from a piece of tubing that may be inserted
into the valve cylinders. Saw a slot in the diameter of
one end of the tube 1/4-inch deep, and cut a piece of
1/4-inch steel band the lengeh of the diamerer of the
tube. Insert the steel band into the slot on the tube
and anchor the sweel ino the slor with solder. Grind
the end of the bar down to be sure that no sharp edges

SPRING

WALVE NUTJ . VALVE FOLLITWER

Figure 236—Remaving Valves from Valve Body
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WASHER

VALVE CUP

Figure 237—Removing Valve Cups ond Washers
from Valve Body

RETAINER

r T

VALVE AND SPRING

Figure 238—Removing Retainers and Valves—
Inlet Port

af the sreel band [Jj't:[ruﬂl': bE],'und the circumference
of the ube o score the valve cylinder surfaces when
installed,

Il. Line up all the slots in the ends of che
valves to parallel each other so thar the valve slats can
be quickly engaged by the special tube wrench.

12, Insert the rube in the wvise with the
special end up to engage the valve slows and retain the
valves while the nurs are turned off. (See figure 236.)

13, As the walves are removed from the
valve body, be surc to mark them so that they will be
installed in the same location.

I, Afier all valves have been removed, free
the valve body from the vise and lay it on the bench
so that a small diameter bar or screwdriver may be
inserted from the botwom side of the valve body. Push
the assemblies consisting of a wop and bottom washer,
two rubber cups, and a spacer out of the valve body.
(See figure 237.)

13 Mext, remove the snap rings from boch
sides of the inlet port with a snap ring wrench.

16, Remowve the retainer, the spring, and
the valve on each side of the inler pore. (See figure
238.) The control valve is now completely disassem-
bled as illustrated in fgure 239,

o (b INMSPECTION FOR MINOR REPAIRS
AND REPLACEMENTS. —The presence of foreign
matter and worn parts are the two principal causes of
malfunctioning of the hydraulic control valve, :

I. Clean all passages and parts of the control
valve with alcohol and clean out with hydraulic flaid
AAF Specification 3586 under pressure, Compressed
air may be wsed but it will then be necessary o flush
out the valve immediately with hydraulic fluid two
remove all moisture,

2. Replace all worn pares, and if warranted,
the complete control unic.

fedp TOASSEMBLE THE HYDRAULIC
CONTROL VALYE,

1. Before assembling, immerse packings and
coat other parts and the interior of the control valve
with hydraulic fuid, AAF Specihcation 3386, Handle
packings with grear care w avoid damaging their
teacher edges,

2. Place the valve, spring and retainer in
each side of the inler port of the valve body and install
the snap ring.

3. Mext, place the valves in the valve body
and ipstall che assemb:lies, consisting of a top and
bottom washer, two rubber cups, and a spacer, over
the stem of the valve, Hold the slocred end of the valve
with a screwdriver and install the nut on the end of
the valve. The special tool used in holding the valves
during disassembly may be used in assembling the
valves in the valve body, Install che cotter pins in the
s,

Maote
When assembling the valves in the valve
body, it i extremely important that each
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| COVER 8 SEGMENT I6 WALVE

2 LANDING GEAR CONTROL HANDLE 9 VALVE BODY IT SPAGER

3 FLAPS CONTROL HANDLE 10 PORT VALVE AND SPRING |8 CUP

4 CAMSHAFT Il RETAINER 19 WASHER

5 CAMSHAFT |2 FOLLOWER 20 SPRING

& RETAINER SPRING I3 GASKET 21 RETAINER

7 CAMSHAFT BOLT 14 NUT 22 SMNAP RING
I5 WASHER

Figure 239-Cantral Valve Disassembled

valve is reinstalled in its original locarion as
all valves are lapped into cheir respective
seats on the original inswallation. If new
valves are installed, they too must be lapped
into their seats,

4. Holding the valve body in a vise, place
the valve springs in the valve body and install the
retainers and the snap rings. When insalling the
retainers use extreme care not to damage the rubber
cups by fouling them in the snap ring grooves inside
the valve body.

5. Release the valve body from the vise,
tuen it upside down and replace it in the vise, Install
the gaskers or laminated shims and replace the fol-
lowers in the valve body. Be sure the gaskers and
followers are replaced in the same cylinders of the
valve body from which they were removed.

6. Replace the retainer spring on top of the
valve body.

7. Place the camshafts in position over the
valve followers in the body and install the camshait
bolts throngh the segment and camshafes.

%  Replace the cover on the valve body arl
install the nurs and coteer pins in the camshafc boles.

The control valve is now reassembled and can be
removed from the vise,
fe) CHECK AND TEST.

1. When the control walve is completely
assembled, check the clearance of the camshafes and
followers with feeler gages as illustrated in figure 240.
The clearance between camshafts and followers must
be between 005 and 013 inch.

2.~ Before installation in the airplane, test
the conteol valve for leakage under pressure in accord-
ance with instructions given on figure 241

(5} CHECK VALVE
fa) GEMNERAL—A check valve is installed in
the pressure line from the motor-driven pump in the
fuselage. This valve is located on the left side of the
airplane and may be reached cthrough che stowage
compartment door. lts purpose in che system is o
prevent by-passing the hand pump pressure through
the electric pump when the hand pump is operated.
(b TO DISASSEMBLE THE CHECK
VALVE.

I. Clamp the check valve in a vise with
aluminum covered jaws ar the nut face on the upper
end of the valve body and turn off che stop nuoc

170 RESTRICTED




RESTRICTED
AM OT1-25CN-2

THE GLEARANGE BETWEEN THE CAMSHAFTS
AMD FOLLOWERS SHOULD BE 005 " TO .05 "

(¥

Figure 240—Testing Clearance of Camshafts
and Followers

2, Pull the snap ring with a soap ring
wrench or a pair of lighe pliers,

3. The bushing, spring, and valve will now
fall out when the valve is released from the vise and
turned bottom side up,  (See figure 242.)

fe} INSPECT FOR REPLACEMENT,

1. Improper seating of the nawaral-rubber
inner valve due to the presence of foreign mateer, is
the common cause of malfuncrioning of the check
valve assembly. Therelore, check the wvalve body care-
fully for the presence of dirr, griv or other foreign
matter, Clean all pars thoroughly with alcohol and
Alush out with hydraolic Auid AAF Specification 3580
under pressure,

2. Replace the inner valve if it shows the
I¢ast sign of being deformed.

3. Before assembling the check walve unir,
coat the parts and inner valve with hydraulic fluid,
AAF Specification 3386,

4. Afer cleaning, replacing the inner valve
if necessary, and assembling, if the check valve does
not  funcrion  propecly, replace the entire  valve
assembly.

fe) TO ASSEMBLE THE CHECK YALVE,

Section IV
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I. Insert the inner valve, spring, bush[ng,
and snap ring in the valve body, in that order.  (See
figure 242.)

2. Serew the stop nut on the valve body and
tighten,

(6) HYDRAULIC RELIEF VALVES.
(See figares 243, and 244.)

{a} GENERAL—Cne single and two twin
relief valves are incorporared in the lines of the main
hydraulic system of this airplane, besides the pressure
relief valve inswlled in the motor-driven pump head,
Their funcrion is o protect the system from excessive
Auid pressures, which may result from over-pumping

©and or thermal expansion due to armospheric tem-

perature, The single relief valve s located at the
extremity of the auxiliary hand pump pressure line
berween stacions 8 and 9, and is accessible through the
fuselage access dooe. The twin relief wvalve which
limits the pressure in the {lap operating lines is Jocaced
just forward of station 3 berween the control valve
H.]Id E]IE CI:_)I:"I{".IE[' ﬂE!IUT i!['II:I ils. chﬂﬁsiblf_‘ frcrn '[hf! CUCJ:{P].T.
The other twin relief valve proteces the alighting-gear
lines from excessive pressure, and is located between
stations 8 and 9 and is accessible through the fuselage
access door,

(b)) TO DISASSEMELE THE BINGLE RE-

LIEF VALWVE.

1. Working through the fuselage access
door, disconnect the hydraulic lines and remove the
single relief valve from the airplane.

2. Loosen the lock nue and turn out the
adjusting screw. The nut and gasker will come off
with the screw. The spring and plunger will now drop
oot of the valve body.  (See figure 243.)

(e) TO DISASSEMBLE THE TWIN RELIEF
YALYE—The two twin relief valves in the main
hydraulic system of this airplane are identical, so the
procedure in disassembling either valve would be the
same.

1. First disconnect the hydraualic lines and
remove the twin relief valve from the airplane.

2. Loosen the rwo lock nuts and turn out
the adjusting screws. After the setscrews are removed,
the cwa springs and plungers will drop our. {See figure
244.)

() INSPECTION AND MAINTENANCE.

I. In service, replace and recurn w depot
for disposition all improperly functioning relief valves,

2. If rested valves are not available for re-
placement, inspect the old valve for the presence of
dirt or other foreign marter. Dier lodged on che
needle-point plunger sear can cause a leak and con-’
sequent loss of pressure, or dire may plug the small
passage from the pressure lines to the relief line and
cause building up of excessive pressure. In any event,
always clean the valve parts with aleohol and flush
out the body with hydravlic fluid AAF Specification
3586 under pressure. If there is any appreciable
amount of dict present in the valve being examined,
drain the system and flush and All with fresh fluid,
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POINTS EAGCH SIDE

@ DISCHARGE TO CYLINDERS
Yﬂ TWO
— -

PRESSURE
INLET (B)

(o) cHEGK
VELVE ON
EACH SIDE

NOTE: :

|. TEST AT 2600 POUNDS PER SQUARE INCH (SEE TEST NOTED BELOW)
2. MINIMUM VALVE TRAVEL TO BE .040 INGH

3. ALL PASSAGES MUST BE GLEAN AND FREE FROM DUST, GRIT
AND FOREIGN MATTER.

TEST: .
BOOST WITH HAND PRESSURE AT 2500 POUNDS PER SQUARE INGH AS FOLLOWS:
|. WITH VALVES IN NEUTRAL POSITION APPLY PRESSURE THRU EACH OF
FOUR POINTS (B) SEPARATELY, THERE SHOULD BE NO LEAKAGE AT ®0C®.

2 WITH VALVES IN NEUTRAL POSITION APPLY PRESSURE AT ®AND(©
SEPARATELY THERE SHOULD BE NO LEAKAGE AT ANY OF FOUR POINTS (B)

Figure 241—Test of Hydraulic Control Valve
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BUSHING

SNAP RING

S5PRING
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INNER VALVE

Figure 242—Hydraulic Check Valve Disassembled

TEE FITTING

PLUNGER

GASKET —

:._ oy &

ADJUSTING SCREW —/

NOTE: SET VALVE TO BY-PASS AT 1500 POUNDS PER SQUARE INGH

Figure 243—Single Hydraulic Relief Valve Disassembled

3. Plungers with damaged needle-points
must be replaced.

4. Check each spring to make sure it does
not bind or catch on the threads of the adjusting
screw, causing improper scating of the plunger,

fe) TO TEST THE HYDRAULIC RELIEF
VALVES,

1. Remove the plug ar rhe forward end of
the hydraulic hand pump, and install a pressure gage
capable of registering a minimum of 2000 pounds
- ressure per square inch,

5 ! f? Ficf-sr, check the pressure sercing of the
relief valve in the head of the eleciric motor-driven
pumj body by placing the landing gear and wing-flaps

control handles in the neurral position, Then seart
the motor-driven pump and while it is running set
the wvalve by turning the adjusting screw until a
pressure of 1150 o 1200 pounds per square inch is
registered on the installed resting gage.

Turn the adjusting screws in all hydraulic
relief valves clockwise to allow ap increase in the line
pressure and counterclockwise to decrease the pressure,

IMPORTANT
Do oot run the motor-driven pump longer
than three minutes at any one time while
adjusting the hydraulic relief valves.
3. To check either the landing gear or
wing-flaps cwin relief walves, it is first necessary to
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ELBOW

PLUNGERS

- RESTRICTED
AN 01-25CN-2

GASKETS — LOCK NUTS

ADJUSTING SCREWS

NOTE® SET VALVE TO BY-PASS AT 1800-2000 POUNDS PER SQUARE INCH

Figure 244—Twin Hydroulic Relief Valve Disassembled

adjust the single relief valve in the hand-pump pres-
sure line to a setting of at least 2100 pounds per squarc
inch. This is necessary to make sure that the hand
pump can deliver to the system past the hand-pump
relicf valve berween 1800 and 2000 pounds pressure
per square inch, which is required for the proper
adjusting of the landing gear and wing-Aaps relief
valves.

MNote
Great physical effort is required to reach
2000 pounds per square inch pressure with
the hand pump.

4, To check the secing of the wing-flaps
relief valve, keep the landing gear control handle in
the neutral position and place the wing-flaps control
handle in the up position, Operate the hand pump
until maximum pressure is attained and chen tern cthe
adjustable screw in the up line of the wing-faps relicf
valve until the pressure gage registers 1800 w 2000
pounds per square inch.

Mote
A hissing or squeaking sound within che
valve with each stroke of the hand pump
indicates thar fuid is passing chrough the
relicf valve being resred.

5. The relief valve in the wing-flaps down
line is set by placing the wing-flaps conteal handle in
the down position, keeping the landing gear conrrol
handle in neuwrral, and continuing w pump after the
flaps are lowered, Listen for the hiss or squeak indicat-
ing passage of fuid through the down line, and sec
adjusting screw o register berween 15000 and 2000
pounds per sguare inch on rhe insialled esting gage.

fi. To check the landing-gear relief-valve up
line, jack up or hoist the airplane, pur the wing-flaps
selector handle in the newtral position, the landing
gear selector valve in the up position, and operate the
hand pump. Set the valve o register from 1800 o 2000
pounds per square inch afrer the landing gear is Fully
retracred. .

7. Check the landing gear down line the
same as for the up line except thar the landing gear
selector valve is placed in the down position. Ser the
down line adjustment of the relief valve at 1800 w
2000 pounds per square inch,

8. MNow the hand-pump single relief valve
can be adjusted. Place the landing gear and wing-flaps
selector handles in the neurral position, operate che
hand pump, and twrn che adjusting screw counter-
clockwise until the hand-pump single relief valve
passes Auid ar 1300 pounds per square inch.

2. Remove the testing pressure gage from
the hand pump and reinstall the plog.

(70 LANDING GEAR RETRACTING STRUT.
fa) GENERAL—The retracting struts (one
for each leg) are located above che oleo strus in che
leading edge of the wing forward of the wheel
pockets, Extension of a struc cavses irs landing gear
tor recract until the wheel lies flush in che wing. The
strut piston has a travel of 1106 inches for full recrac-
tion, and has two seérs of mechanical locks which are
operated by the over-travel of an internal sliding pawl.
The mechanical locks consist of two sers of sin radial
segments, retined in square broached holes in the
piston, which are positively cammed inte and our of
the lacked position by the sliding pawl. {See ligure
2450
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(b)) TO REMOVE AND DISASSEMBLE THE
LANDING GEAR RETRACTING
STRUT.

i. Jack the airplane and extend the strut
about half-way so that the piston end provrudes inro
the wheel pocker

2. Working through the wheel pocket, re-
move the through bole actaching the upper retracring
links to the piston end

3, Rerract the strut and disconnect the two
hydraulic lines at the alt end of the strut

4. Remove the three securing nuts ar the afe
end of the cylinder and pull the strut out of the wing
through the wheel pocket,

5. Remove the length of pipe extending to
the forward end of the cylinder.

¢, Place the cylinder in a wooden block
clamp and secure the clamp in a vise.

7. Remove the cotter pin and pull the clevis
pin reraining the rocker in the cap assembly,

4. Place the handle of the hand pump span-
ner wrench or some similar tool in the cap and turn
the cap out of the cylinder.

9, Remove the cylinder from che vise and
wooden block clamps. Extend the piston by standing
the strut on the piston end to allow the pawl w slide
down the piston rod and disengage the mechanical
locks, Pull the piston out of the cylinder far encugh
o insert the piston in a wooden block clamp and
secure the clamp in a vise. '

1it,  Place a hard wood block on the piston
end and tap the block with a hammer unril the piston
end is loosened. Turn off the end of the piston and
cemove the piston from the wooden block clamp.

1. Replace the cylinder in the wooden
block clamp and secure it in 2 vise, Push the piston,
piston rod, and cap out of the cylinder and hold a
‘hand under the cylinder to catch the locks as they
drop out of the square broached holes in the piscon,
Revalve the piston until all locks have fallen out.
Pull the piston assembly from the cylinder and remaove
the cylinder from the vise,

12, Extend the piston rod beyond the piston
enough to insert the piston rod in a wooden block
clamp with the cap pin in a vertical position, Punch
the pin from the cap with a hammer and punch, and
by using a tool such as the handle of a spanner wrench,
rurn the cap from the piston rod. Remove the piston
rad from the vise and wooden block clamp.

{3, Pull the piston rod and pawl from the
piston, exercising care not to injure the packing cups
on the pawl and piston rod as they are pulled from
the piston past the square broached holes and threads.
Use a light screwdriver with a curved end o depress
the packing cup edges as they are pulled past the
broached holes. 1f this precaution is not taken, the
edges of the cups will be worn or cut and will not be
fit for further service

14, Place the cylinder in a vise with
aluminum-covered jaws and turn the bearing out of
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the cylinder with a spanner wrench.

15. The snap ring and spring may be re-
moved from che cylinder cap, if it is desired, by
depressing the end of the snap ring with a pair of
pliers and removing the ring. Tip the cap down and
the spring will fall ouc.

16. If there is evidence of leaks around the
two pins in the cylinder cap, the pins and cups may
be remaved for inspection or replacement. To remove
the pins and cups, cut the lock wires on both nurs on
the cap and remove the nurs, The pins can now be
pulled out and the cups removed through the nut
openings. The retracting strut is now completely dis-
assembled.

fc) INSPECTION OF PARTS.

I. Clean all parts with alcohol and inspect
thoraughly. Flush out with hydraulic fluid AAF Speci-
fication 3586 under pressure o remove any dire lodged
on the parts. Examine all packings carefully and
replace any showing damage, however slight Replace
all worn pars.

fd) TO ASSEMBLE THE LANDING GEAR
RETRACTING STRUT.

1. Before assembling the retracting strut,
wash all parts with alcohol and be sure the parts are
free af chips and other foreign matter.

2. Place the cylinder in a vise with
aluminum-covered jaws, Wer the packing cups on the
hearing with hydraulic fluid, AAF Specification 3580,
and screw the bearing into the cylinder end. 1f there
wis @ shim on the original installarion, be sure to
replace the shim on the bearing. Tighten the bearing
in place with a spanner wrench, Do oot tighten ex-
cessively,

3. Wet the packing cups on the piston rod
and slide the piston rod into the piston. He careful
not to foul the cups on the sharp edges of the square
hroached holes. Use a screwdriver with a curved end
of a similar tool and depress the edges of the cups as
they slide past the broached holes.

4. Woet the packing cups on the pawl and
slide the pawl onto the piston rod and into the piston,
Be sure that the collar on the pawl is outboard. Care-
fully guide the pawl cups through the square broached
holes. — '

5. If the cylinder cap pins and cups have
heen removed, wet the cups with hydraulic Auid and
insert them into the nur holes. Exercise extreme care
in this operation that the edges of the cups are not
cut or scored by the threads in the nur holes. When
the cups are properly seated, replace the pins in the
nuts and screw the nuts into their respective openings.
Lockwire the nuts. The cylinder is ready for installa-
tion on the piston rod,

6. Push the piston rod part way into the
cylinder and inserc the end in 2 wooden block clamp.
Secure the clamp in a vise, Take the cvlinder cap in
one hand and drop the spring into the cap with the col-
lar up. Line up one of the slots on the spring with the
pin hole in the cap and install the snap ring. Screw
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the cap onro the piston rod and line up the pin holes
on borh assemblies. Insert the pin and tap it into place
with a light hammer. Stake both ends of the pin.

7. Release the piston rod from the wooden
block clamp and wer the packing cups on the cap and
piston with hydraulic fluid, AAF Specificacion 33806,
Iosert the piston assembly into the cylinder and turn
the cylinder and piston up in a vertical position rest-
ing on the cap. This position will keep the pawl in
the proper location while the locks are inserred into
the square broached holes in the piston. Insert the
upper row of locking segments first and allow the
cylinder 1o move down over this row of locks w retain
them in place while the bottom lockswre inserted in
the broached holes. Carefully guide the cylinder over
the lower rows of locks. Stare the cap into the cylinder
and ten it up by hand as far as possible. It there was
a shim on the cap in the original installation, be sure
that it is replaced. Be sure thar rthe piston protrudes
through the hearing at the opposite end of the
cylinder.

#. Place the cylinder in a wooden block
clamp and secure the clamp in a vise. Turn the cap
up tight with the handle of a spanner wreach or
similar ol Do not tighten excessively,

8 Release the cylinder from the clamp and
reverse the cylinder. Place the end of the piston in =
wooden block clamp and secure the clamp in a vise
Thread the piston end on to the piston and tighten
with a hard wooden block and a light hammer. Secure
with Hammerlock cotrer pin and lockwire.

10, Install the lever on the cap with the
clevis pin and safery the pin with a cotter pin. This
lever must be installed as shown in figure 245. Do not
CEVELSE,

11. Release the piston from the wooden

clamp and install the hydraulic line assemhly on the .

forward end of the cylinder. . .

12, Insert the cylinder in . a wvise with
aluminum-covered jaws. Replace the through bole in
the end assembly and attach an indicator. Be sure that
the face on the dial is tarned so thar the indicaror
hand is at zero. Pull the piston end out as far as
possible and turn the ball and collar on the indicator
to contact the cylinder. The indicator should show
the extent of movement of the blocks in their locked
position. The locks should have backlash of 003 w
A006 inch in cheir locked position. Shims may be added
or eliminated from the cap and the bearing to produce
the required lock clearance in the locked position,

fe FINAL TEST AFTER ASSEMBLY —
Test the retracting strut for leaks before installing in
the airplane. The strut must show no leaks at 2500
pounds per square inch. If the test shows no evidence
of leakage, the struc is ready to install in the wing.
(f) TO INSTALL LANDING GEAR RE-
TRACTING STRUT,

1. TfF the landing gear has been corrected
for twe-in, be sure that the shims, part numbers
87.31.505-904 and 87-31.303-905, used in the original
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installation, are replaced on the studs of the retracting
strut support assembly. Equal numbers of each shim
must be wsed and not more than four of each shim i
allowed for one support assembly,

2. Reinstall the same number of 010 brass
aligning shims on each of the three studs of the sup-
purt assembly (if any were used),

3. Place the strur in the wing through the
wheel pocket, fitting it over the three studs of the
support assembly.

4. Fasten the strut on the studs by using
three new self-locking nuts, one 42 E.O. 98 (Elastic
Stop Nut Corporation) and two 365-820,

3. Turn the strur piston by hand to rest the
alignment of the retracting scrut in the support assem-
bly. If binding exists, remove the retracting strut and
correct the alignment by adding or removing the 010
brass aligning shims between the retracting strut
flange and the supporc assembly, When the binding
condition has been removed, the used self-locking nurs
should be replaced with new ones.

6. Insert the through bolt acwaching the
landing gear upper links to the tee-end of the retrac:-
ing strut pisron.

7. Grease the through bolt using grease,
Specification AN-G-3. '

&  Connect the hydraulic system lines to the
retracting strut and replace the wheel pocker cover.

9. Test-operate the landing gear through
several cycles,

1L Replenish the hydraulic reserve tank
with fluid, AAF Specification 3586, and bleed the sys-
tem, See section 1V, paragraph 7, ¢, (10),

1. Adjust the landing gear warning light
switches. See section IV, paragraph 4, a, (4).

12. Operate the landing gear to the full
down position and remove jacks,

8) THE TAIL WHEEL RETRACTING
STRUT. :

(a) GENERAL. (See fignre 246.)—The retract-
ing strut i5 located on the center line of the airplane
at the wop of the fuselage between stations 13 and 15
with a piston guide extending to swcion 12, The
retracting strut 15 bolted to arachment fittings on
stations 13 and 14 bulkheads. The tail wheel retracting
strut funcrions the same as the main landing gear
struts except that its internal mechanism provides for
down-lock only, of the tail gear. It aperates simultane.
ously with the main landing gear struts in response 1o
the positioning of the landing gear control in the
cockpit

(b} TO REMOVE AND DISASSEMBLE THE
RETRACTING STRUT.

1. Unbutton the access door and the two
round inspection holes at the aft end of the fuselage
on the left side. Unburton the inspection door near
the top of the fuselage on the righe side,
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PACKING

-

PISTON GUIDE LUG

PISTON —

SPRING AND FOLLOWER

Figure 247 —Tail Wheel Retracting Strut Disassembled
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Figure 248—Wing Flap Actuating Cylinder
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2. Place a jack under che rear jack point aft
of the il wheel dooes to supporet the airplane.

3. If the alea struc is installed, disconnect it
at the lug on the retracting strut piston,

4. Disconnect the hydraulic lines from che
forward and afr ends of the cylinder,

3. Remove the two artaching boles ac stacion
13 bulkhead.

6, Remove the rwo araching boles ag station
14 bulkhead and pull the retracting cylinder aft uaril
the piston guide is free of rthe support ar station 12
bulkhead.

7. Remove the recracting cylinder from the
fuselage through the access door below the stabilizer,

5. Place the cvlinder in a wooden block
clamp and insert the clamp in a vise,

9. Remowve the cotter pins, nuts, washers,
and balts attaching the lug to the piston. Shde the
lug off the piston and piston guide.

10, Remowve the cylinder bushing with a
spanner wrench,

11,: Move to the opposite end of the cylinder
and remove the cap assembly and shims,

12, Grasp the piston guide and push the
piston out of the cylinder far enough to free the two
locks feom the square broached holes. Remove the
locks and pull the piston and guide completely out of
the cvlinder.

' 13. Tip the piston with the guide end up
until the acwacor, follower, and spring drop out of the
piston end.

i4. Remove the cup from the forward end
of the eylinder and remove the cylinder. The cylin-
der and piston are now complerely disassembled as il-
lustrated in figure 247,

fe) IMNSPECTION OF PARTS.

I. Clean all parts thoroughly with alcohol
and flush our with hydraulic fluid AAF Specification
3580 under pressure.

2. Replace all worn packing cups and other
parts showing any deforminy.

(f) TOASSEMBLETHERETRACTING
STRUT,

1. Imserc the spring and follower inw the
end of the piston.

2. Coar the cups on the actuator with hy-
draulic fluid, AAF Specification 33806, (never use min-
eral oil) and slide the actuator into the piston. De
very careful not to tear or injure the edges of the
packing cups as they enter the cylinder and are pushed
past the square broached holes in the lock assembly.

3. Wer the cup thar fits into the forward
end of the cylinder with hydraulic fluid and replace
the cup in the cylinder. Be extremely careful not to
damage the cup surface on the threads in the end of
the cylinder. Cover the threads with shim stock to
prevent damage to cup.

4. Replace the two locks in the square
broached holes and insert the piston and guide into
the ¢ylinder, guide end hrst,
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3. Screw the bushfng inta the ﬂ}'lf.ndﬁ:l’ until
it is tight. Do oot tighten the bushing excessively,

i, Wet the packing cup on the cap with
hydraulic fluid, AAF Specification 3386, replace the
shim, and screw the cap into the aft end of the cylin-
der,

7. Check the piston for backlash, The mo-
tion of the piston must be adjusted w 002 or 0035
inch,  Adjustment can be made by adding or remov-.
ing a shim berween the cap and cylinder.

8. Shde the lug over the piston guide and
onto the piston, line up the piston holes with those
in the lug, and insert the rear bole

() TEST FOR LEAKAGE.

1. For this test, use only hydraulic fluid,
AAT Specification 3586,

2. Place the piston in the mid-stroke po-
sition and apply 2500 pounds per square inch,

3. Inspect for leakage at the end cap, end
bushing, and the two hydraulic line pipe fittings.

if) TOINSTALL RETRACTING STRUT,

I, Be sure the airplane is placed on jacks
so that the landing gear may be test-operated after
the retracting strut is installed.

2. Retract the serur fully,

3. Using the access door on the right of the
fuselage, insert the retracting strut, piston guide fore-

- maost, far enough into the fuselage so that the cylin-

der may he raised to a positon forward of station
14 bulkhead.

4. Muove the cylinder aft through the open-
ing at the top of station 14 bulkhead uneil the piston
guide rod can be inserted in the braced bearing within
the fuselage.

3. Bolt retracting strut at station 14 bulk-
head.

6. Bolo retracting strue at station 13 bulk-
head,

7. Bolt olea strur to the lug on the piston
guide rod,

& Connect the hydraulic lines at the for-
ward and aft ends of the cylinder.

9. Testoperate the landing gear through
several cyveles.

1. Replenish the hydraulic reserve tank
with hydraulic fluid, AAT Specification 3586, and bleed
the system. See section IV, paragraph 7, ¢, (10).

11. Replace the access door below the stabil-
fzer.

12, Operate the landing gear tw the full
down position and remove jacks.

{9y WING FLAP ACTUATING CYLINDER.,

fz) GENERAL.—The hydraulic actuating cyl-
inder is mounted on the center line bulkhead near
the trailing edge of the wing., The cylinder operares
the bellcrank which is connected o a span-wise push-
pull twbe running the length of cach flap. The acoe-
ating cvlinder is made accessible for removal from
the bulkhead by removing the two lower surface doors
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near the cylinder and the two hand holes immediately
forward,
(6} TO REMOVE AND DISASSEMBLE THE
ACTUATING CYLINDER. {See figure
248.)

I. Disconnect the two hydraulic lines at the
cylinder,

2, Remaove the rwo bolts attaching the bell-
crank arms to the piston end.

3. Remowve the four bolits, two in the for-
ward and two in the aft clamp assemblies which at-
tach the cylinder to the center line bulkhead.

4. Remove the cylinder through one of the
access doors, e

3. Place the cylinder in & wooden block
clamp and insert the clamp in a vise,

AGTUATING CYLINDER

Figure 249 —-Removing End of Piston Shaft

., Remove the cotters, nuots, and  washers
from the two bolis amaching the end of the piston
shafr, (See Flgur{: 2490

7. Unscrew the end nut with the spanner
wrench (87-88-030) carried in the tool compartment
on the duffle 1_'|:ag. (See ﬁgnrc 2500,

¥  Remove the piston assembly from the
cylinder through the uncapped end.

4. The rubber cups may now be removed
from the end nur and the piston and the actwating
strur is disassembled. (5See figure 251.)

(o) INSPECTION OF PARTSA.

1. Clean with alcohol and inspect all parts
thoroughly. Flush with hydraulic luid o eliminate
chips, dirt, grit, or other foreign marter Jodged on
the parts. Replace all cups that are injured in any
way. Replace all worn parts.

fd) TO ASSEMBLE AND INSTALL THE
ACTUATING CYLINDER,

1. Insert the piston and shaft into the cylin-

Section 1V
Paragraph 7

'.II—WGCIDEN BLOGK

B7-88-030 SPANNER WREMNG

H
Figure 250—Removing End Nut from Cylinder

der. Coat a film of hydraulic fluid, AAF Specification
3586 over the piston cups so that they will slide into
the cylinder easily. Be very careful not to injure the
edges of the cups as they enter the cylinder. Push
the piston through until the shaft protrudes sufficiently
from the other end to artach the end assembily.

2. Coat the cup on the end nut with biy-
draulic fluid, AAF Specification 3386 and screw the
nut into the cylinder. With the cylinder held firmly
in a wooden clamp, tighten the end nut with the
spanner wrench (87-88-030),

. Slip the end assembly onto the piston
shaft, line up the bolt holes on the end assembly and
piston shaft and then insert the attaching bols.  In-
stall the washers and nuts and tighten the nuts.  In.
stall cortters and the cvlinder is reassembled.

4. Place the wing flap actuating  eylinder
through the flap cylinder access door, located at the
right of the center line bulkhead and close to the tral-
ing edge of the wing, (See 8, figure 20.)

5. Be sure two place the guide bearing, lo-
cated at the end of the piston of the actuating eylin-
der, on the track of the center line hulkhead.

6. Place the forward and aflt clamp assem-
blies around the cylinder and fasten the clamps to
the center line bulkhead with four bolcs.

Mote
[ not secure the clamp assemblies uneil the
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/—GTLINDEH‘ : END

ZPACKING CUPS
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ATTAGHI.IHG BOLTS

Figure 251—Flap Actuating Cylinder Disassembled

two hydraulic lines have been connected o
the cylinder,

7. Connect the rwo hydraulic lines ac the
cylinder.

& Tighten the forward and aft clamp as-
EE‘IT.Ib]i.tS.

0. Fasten the two bolts amaching the bell-
crank arms to the piston end of the cylinder.

10. Test-operate the acruating  cylinder
through several cycles.

1. Replenish the hydraulic reserve rank
with hydraulic fluid, AAF Specification 3386, and bleed
the system. See section IV, paragraph 7, ¢, (1.

12. Replace the two flap cylinder access
doors.

13, Replace the intermediate keel fairing.

{10y FILLING AND BLEEDING THE HY-
DREAULIC 5YSTEM.

fa) PUMP METHOD.

1. The airplane should be supported on jacks
or cradles so that the landing gear and wing faps can
be operared. .

. 2. Fill the system through the reserve tank
in the fuselage with hydraulic fluid, AAF Specifica-
tion 3586 fltered through an AN-F-3 Micronic filer.
Fill the tank to the base of the cap opening, with the
landing gear down and the flaps up. During the
filling operation, operate the landing gear twice by
hand and three or four times by power and operate
the flaps several times, always taking care thac the re-
serve tank is kepr full

3. Auny air in the system will be returned
to the reserve tank and there vented overboard.

4. If the system still shows signs of air
after the filling operation, it may be necessary to dis
connect the hydraulic lines ar the tail wheel retracting
strut and hleed che system ac thar poine

5. Do not replace the filler cap unril the
filling operation is complered.

{11y HYDHRAULIC BRAKES, (See secrion 1V,
paragraph 4, Alighting Gear.)

4. ELECTRICAL SYSTEM.

(1) GENERAL DESCRIPTION.—The elecrrical
system 15 a single wire grounded negarive installacion,
including the wiring and equipment for ignition, gen-
erator, starter, electrical instruments, running lights,
inscrument and cockpit lights, gunnery equipment,
landing gear Tefracting warning system and the elec-
trically controlled propeller. The majority of the elec-

trical cables, in the fuselage are open wire bundles,

while the electrical cables in the engine compartment
and the wing are carried in flexible conduic assemblies.
Junction boxes are peovided in the engine compart-
ment and the fuselage ro house elecrrical equipment
and to provide terminal post juncrures for wiring har-
nesses. There are no junction boxes in the wing elec-
erical installation; the wiring runs berween open ter-
minal blacks, Electricz! plugs and receptacles are pro-
vided to facilitate the removal of the wing and the
engine section from the fuselage and o facilitate the
removal of the different electrical equipment from che
airplane,
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Section 1V
Paragraph ¥

WARNING

Never use airplane bartery power for ground
operation of electrical equipment unless there
is no other source of power available, and
then operate only the essential equipment for
as limited a time as possible.

{2y ELECTRICAL CONTROL SWITCHES,

Note
The battery line switch on the main switch
panel must be “ON" before any airplane hat-
tery power can energize the circuits of the
electrical system.

STORAGE EA.TTERY""\.III FIREWALL

. 2 "

Figure 253 —Battery Installation
[AF42-106029 and Subsequent)

fa) MAIN SWITCH PANEL. — The main
switch panel is located under the inscrument panel in
front of the pilot. The panel is hinged along the bot-
tom to the box assembly. Access to the wiring in-
side the switch box is obtained by unbuttoning the
three fasteners at the top and allowing the panel to
swing open. The switches on the main switch panel
are shown in figure 252

(6) WINTERIZATION JUNCTION BOX.—
The winterization junction box is located on the lefr
cockpit wall, below the engine control quadrant, The
junction box contains the following switches: starter
switch, generator line circuic procector, and landing
light switch {AF42-106029 and subsequent),

Nete
The generator line circuit prorector will not
be installed in airplanes AF44.7501 and sub-
sequent at the factory and will he removed
from all airplanes in service,

The winterization junction box has space pro-
vision for coarrol switches for any winterization equip-
ment that may be installed on the airplane in service.
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(¢} AILERON TRIM TAB SWITCH (AF43-
24252 and subsequent).—The aileron electric trim tab
switch is located below the upper left longeron just
forward of and adjacent to the elevator and rudder
trim tab controls.

(d) GUN TRIGGER SWITCH.—The gun
trigger switch is located on the grip of the flight con-
trol stick. :

fe) HYDRAULIC PUMP SWITCH.—The mo-
tor-driven hydraulic pump switch is located just be-
low the grip on the forward side of the flight control
stick.

{3) BATTERY.

fa) DESCRIPTION.

1. A 24-volr, 11 ampere-hour storage bat-
tery, part No. DD-28250 (Electric Storage Batcery
Company) was installed in airplanes AF42-104429
through AF42-105803. A 24-volr, 34 ampere-hour
storage battery, Specification AN-W-B.152, is in-
stalled in airplanes AF42-105804 and subsequent. The
battery is installed in the fuselage between stations
9 and 10 in aieplanes AF42-104429 through ATF42-
106028 and in the engine compartment on the left
engine mount in airplanes AF42-106029 and subse-
quent. (See figure 253.)

4. Fach installation is ventilated, and the
air stream after passing over the battery is directed
into a jar containing a felt pad. This pad is saturated
with a solution of bicarbonate of soda which neutral-
izes the acid fumes from the battery before the air is
passed overboard.

(&) PREPARING A BATTERY FOR SERY-
ICE—The battery is shipped in a dry-charged condi-
tion. The vent plugs musc be left tightly in place
until ready to fill the hattery with electrolyte. Pre-
pare the battery as follows:

1. Remove vent plugs from cells.

2. Fill each cell of dry charged barteries,
with electrolyte prepared to a specific gravity of 1.275,
The temperature of the filling electrolyte should not
exceed 32°C (90°F). Fill wo %3 inch above protector
on top of separators, making sure not to cover the
botom vent hole.

Note
In preparing an electrolyte of 1.275 specific
gravity, the proportions of water and acid are
approximately 14 gallon of water for each gal-
on of 1.400 acid or 2-34 gallon of water for
each gallon of 1.835 acid.

CAUTION

NEVER POUR WATER INTO ACID. A re-
action of explosive violence will resulc if
warer is poured into acid and may cause
serious acid burns to personnel. ALWAYS
FOUR ACID SLOWLY INTO WATER
AND STIR THE MIXTURE CONSTANT-
LY UNTIL THE ACID AND WATER ARE
THOROUGHLY MIXED TO DISSIPATE
THE HEAT GENERATED EVENLY
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THROUGHOUT THE MIXTURE, Always
prepare the electrolyte in an earthenware,
glass, or rubber-lined container.

3. Allow the Dbawery w stand ac least an
hour after filling with electrolyte.  1f level has fallen,
add more elecerolyte to restore it to level,

4. 1f necessary, the battery may be imme-
diately placed in service, but if time and equipment
permit, a refreshing charge is preferable. Replace
vent plugs.

Section IV
Poragraph 7

(et CLEANING CORROSION —External cor-
rosion of terminals and leads is caused by spilled elec-
rrolyte, excessive gassing or overflow due to poor seal-
ing. Remove with a stiff (not wire) brush, nearralize
acid with a solution of baking soda {sodium bicar-
bonate}, one pound per gallon of water, and rinse paris
thoroughly with water. [f baking sods is not avail-
able, ordinary soap and warter applicd o e cor-
roded parts with a briste brush or cloch will be quite
effecrive. Apply a light coating of vaseline or ter-
minal grease to the terminals only.

fd) SERVICE TROUBLES AND REMEDIES—STORAGE BATTERY.

Tromble Posiible Cavse

{a}) Battery will not hold 1. Battery is worn out.

its charge.

2, Charging rate not set
right.

3. Discharge too great two
replace,

4. Standing too long (hot

climates).

5

Equipment left "ON"

accidentally,

6. Short circuit (ground)
in wiring.

7. Impurities put in elec-
trolye,

8. Broken cell partitions.
This is usually indicated
by two adjacent cells
running down continu-
ally, particularly if left
standing a few days.

Remedy

1. Remove the batrery and give it a capacity test on
an approved AAF battery capacity tester as follows:
Charge the battery fully, over-charge for two hours
at normal rate, check specific gravity of all cells,
adjust specific gravicy if above 1,310 or below 1,260,
allow o stand 24 hours, then give capacity test
with five minute battery capacity tester. Recharge
fully if bactery passes test. This will require abour
five hours at normal charging rate.

If an approved AAF battery capacity rester is not
available, and the battery is suspected of being worn
out, 1t can be checked as follows: Remove the bat-
tery and chaige until two hydrometer readings,
taken two hours apart, show no increase. Battery
is worn out if, at the end of this charge: Final
hydrometer reading is not above 1.250, or if final
terminal voltage is not above 29 volts, when charg-
ing at approximately normal charging rate, or if
electrolyte temperature rises more than 8°C or
_ 15°F above that of the surrounding air.

2. Refer to "Voltage Regulator” instructions in sec-
tion IV, paragraph 7, &, (5],

3. Use of starter, radio, and other electrical equipment
on ground, and use of electrical equipment in air,
must be reduced. Use external power source wher-
ever possilile,

4. Batteries will require removal and charging if lefe
in an unused airplane for one week or more in very
hot climates.

3. Remove and recharge barttery,

6. Check wiring.

7. Replace batrery.

8. Replace battery.
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Trouble

{h) Battery life is short.

(¢ Cracked cell jars.

(d} Compound on top of
bateery melts,

el Elecrrolyte

186

vent plugs.

runs oul

CAlowed o
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Possible Cause

. Overcharge,

. Level of electrolyre be-

low tops of plates.

. Heavy discharges.

sulphate.
This occurs only when
barrery is left in a dis-
charged condition (un-
der one-half} for a pe-
riod of time.

. Impurities in electrolyte,

. Battery improperly

stored prior to use. Idle
batteries tend to dis-
charge themselves. Bat-
teries should be stored in
as cool a place as pos-
sible and given =2 re-
charge once each monch
in temperature below
27°C (B0°F), and every
rwo weeks in tempera-
tures abowve 27°C (B0°F).

. Hold-down loose,

. Frozen barttery. Newly

added water on twp or
a low stare of charge
could cause this.

. Charging rate too high.

. Electrolyte on twop of

cells. This may be
caused by overflling or
improper operation  of
the wventilating system
may short circuit the
barcery.  The resulting
heat will then soften the
battery compound.

. Too much water added

to barrery.

. Excessive charging rate.

Remedy

. Voltage regulator needs check. Refer "“Voltage

Regulator” instructions, section 1V, paragraph 7,
d, (51

. Keep electrolyte level 34 inch above plate baffle.

. Use external power sources wherever possible to

conserve the battery.

. Charge at normal rate until the specific gravity does

not rise for two hours and then give a 60-hour over-
charge at 10 percent of the normal battery charg-
ing rate. Use capacity test and if battery is still
low, replace it.

. Replace battery.

. Recharge battery. If plates have sulphated, see rem-

edy 4, preceding.

. Replace battery.

. Replace with fully charged bartery.

. Voltage regulator needs check. Refer 1o "Volage

Regularor” instructions, section 1V, paragraph 7,
d, (3).

Ta correce—this condition, be sure the ventilating

lines are clear, remove any electrolyte from the top
of the battery and neutralize with sodiwm bicar-
bonate. Then wash the top of the battery thor-
oughly, charge and reinstall in che airplane.

. Remove excess with self-leveling syringe.

. Voluage regulator needs check. Hefer to "Volmge

Regulator” instrucrions, section IV, paragraph 7,
o, (5)
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Trowukle

(f} Excessive corrosion in-
side container.

(g) Battery freezes.

(h} Battery polarity re
versed.,

(i) Battery consumes ex.
Cessive water.

{j) Battery will not come
up on charge.
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Possible Cause

. Owvercharging.

. Spillage from owverlill-

ing, melted sealing com-
pound or cracked jars,

. Vent lines leaking or

clogged,

. Discharged batrery.
. Warer added and bartrery

not charged imme-

diacely.

. Leaking jar. Water ad-

ded and froze.

Extreme cold.

. Connected backwards on

charger.

. Connected backwards on

airplane.

. Charging rate wo high

(if in all cells},

If in one cell only—

cracked jar.

. Battery worn our,

. Bartery badly sulphated.

Caused by standing idle
in discharged condition.

- Wolrage regulator needs check.

. Remove excessive elecurolyre,

Section IV
Paragraph 7

Remedy

Refer o "Voliage
Regulator” instructions, section 1V, paragraph 7,

d, (5).

Reseal if necessary.
If jars are cracked, replace bartery.

. Clean our line and replace any leaky hose,

. Replace with fully charged bartery,

. Water should never be added in freezing weather

when batteries are to be left standing for a period
of four or five hours before charging, Abourt half an
hour charge will mix the water with the electrolyre
and then the freezing will be In accordance with
the freexing point table. See remedy 4 following.

. Beplace battery,

. It is almost always necessary 1o replace a battery,

although in case of a pardal freezing, thawing in
a warm room may save battery. It should be thor-
oughly checked in this case before use in an air-
plane.

Freezing Points

Specific Gravity Freezing Paint

1.300 —71°C (— 96°F)
1.275 —62°C { —80°F)
1.250 —52°C (—62°F)
1.225 —37°C (—35°F)
1.200 —27°C (—17°F)
1.175 —20°C (— 4°F)
1.150 —15°C (+ 5°F)
1.125 11°C (+12°F)
1.100 - 7°C (+19°F)

. Such battery should be slowly discharged and re-

charged properly and tested.  See instructions for
making capacity test under (a) preceding.

. Same as | preceding.

. Voltage regulator needs check. Refer o "Voluage

Regularor™ instructons, section IV, paragraph 7,

d, (5).

. Replace bartery.

. Give capacity test as instructed preceding.

. Charge as for sulphated batcery, preceding.
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{4) GENERATOR,

()} DESCRIPTION.—Power is supplied in the
airplane electrical system by a wype M-2, 28.5-volr,
S(ampere generator mounted on the left rear of the
engine accessory drive housing.

(b)) REMOVAL OF GENERATOR,

1. The side engine cowls and left rear side
cowl must be removed from the airplane before the
generator will be accessible for removal,

2. Bemove battery [rom shelf at rear of left
engine mount forward of the firewall (figure 170}
Remove the vent and drain connections from - the
battery and the cooling tubes at the battery cooling
jacker. Remowe the cables from the bauery posts.
The battery may then be removed as a unit with the
cooling jacket.

3. Remowe the plug of the electrical conduir
from generator, cover the plug receptacle on the gen-
erator with tape to prevent damage from dirt or care-
less handling.

4. Remove the lock and reraining nuts which
attach the generator to the mounting pad, leaving one
of the top’ nuts uncil last. - While removing the top
nut, support the aft end of the generator to prevent
possible bending of the armature shafr. Pull gener-
ator $traight aft uneil free from the engine, then out
left side over battery shelf.

fe) MAINTENANCE REPAIRS AND RE.
PLACEMENTS.

1. OIL SEALS.—A generator will not func-
tion in 2 bath of oil. If oil is observed in the gen-
erator, the drive pad oil seal is defective and will
be replaced.

2. BRUSH WEAR.—Generators used ahove
25,000 feer will consume brushes very rapidly, If the
airplane is used ar these alritudes, brushes will be
checked after each flight of one hour or more dura-
tion ac alritudes of 23,000 feet or over, and replaced
as required, When new, the brushes are 34 inch long.
When 14 inch has worn off, they must be replaced.

3, REPLACING A WORN BRUSH.—When
replacing a worn brush, the new brush should be prop-
erly seated against che commutator by inserting a strip
of No. 000 sandpaper berween the brush and the com-
mutator with the sanded side next to the brush. Pull
in the direction of armature rotation, being careful
that the sandpaper is kept in the same contour as the
surface of the commutator. Repeat this sanding oper-
ation until the brush is complerely seated. Remove
sand and brush dust or metal particles with dry coms-
pressed air.  Sticking brushes must be wiped clean
with a cloth moistened with unleaded gasoline.

CAUTION

Do nor use emery cloth or coarse sandpaper
in seating the brush against the commutator,

4. SMOOTHING GEMERATOR COMMII-
TATOR.
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a. If the commutator is rough or coated
{dark colored), smooth with No. 000 sandpaper.

B, If the commutator is very rough, badly
scored, pitted or eccentric, it must be resurfaced at
the Repair Depot.

Note

Bad scoring or eccentricity can be derecred
by holding the pointed end of & pencil or the
like on top of the brush while the generator
is running, and if the pencil is vibrated up
and dewn by the brosh, it can be considered
that the commutator needs resurfacing, espe-
cially if sandpaper does not remove the vibra-
tion condition.

3. CONDUIT.—Before inserting the cable
plug, make cercain that it can be placed ar any point
within three inches from the generator receprable. This
represents the possible movement of the generator dur-
ing engine operation. If necessary, remove bonds or
conduit supports which interfere with this movement.

. CONMNECTORS.—Plugs will be safetied
in place by drilling a .40 hole across the corner of
the conduit coupling nut and rying it 1o a fixed
member.

(d) INSTALLATION OF GENERATOR.

1. While being inswalled, the generator must
be carefully handled, and protected from dire or foe-
gign matter hecoming deposited on the armarure shafe
or the machined surfaces of the gencrator face plate
and engine mounting pad. It is also extremely neces-
sary that both the air intake and exhaust ports of
the generator housing be temporarily covered with
tape during the installation to prevent foreign mateer
from entering the generator fan and cooling system,

2, Pass the generator in through the left
side of engine mount, turning it into position to enter
the splined end of the armature shafr inro the driving
gear within the engine accessory housing, and on the
six mounting smds carefully supporting the afr
end of the generator while starting one of the top
retaining nuts. Then all six nuts will be evenly tight-
ened and lock nuts installed,

3. Remove the protective tape from the plug
receptacle on the generator and install the electrical
conduit plug into the receprable, making sure that
both are clean and make a firm conract,. Remowve the
tape from the air intake and exhaust ports of the
generator housing.

4. The battery and terminals should ac this
time be cleaned and inspected. The battery chen is in-
stalled on its shelf ar the rear of the left engine mount
forward of the firewall and fiemly secured. The bat-
tery cables will be securely artached t their proper
posts, the negative being grounded. Reconnecr the
battery coaling tubes, the vent, and drain connections.

3. The side engine cowls and left rear side
cowl may now be reinstalled and secured two cheir po-
sition on the airplane. (See section IV, paragraph

5, b}
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BATTERY JUNCTION BOX LEADS
GENERATOR LEADS

&

E '.-'. -.":' - ; ‘ o

GENERATOR RELAY ADJUSTMENT
GENERATOR VOLTAGE REGULATOR

Figure 254—Firewall Junction Box
(AF42-106029 and Subsequent)

(5) GENERATOR VOLTAGE REGULATOR.

{a) GENERAL.—The generator voltage regu-
lator, U, 5, Army Specification 94.32276 is located in
the battery junction box opposite the fuselage access
door in airplanes having the battery installed in the
fuselage {AF42-104429 through AF42-106028) and in
the firewall junction box on airplanes having the bat-
tery installed in the engine compartment (AF42-106029
and subsequent). (See figure 234.)

(b) FUNCTION OF REGULATOR. — The
purpose of the voltage regulator is to maintain the
voltage of the electrical system constant regardless of
variations in the speed of the generators and condi-
tions of varying electrical loads. Constant voliage is
necessary for much of the electrically operated equip-
ment on the airplanes, and to keep the battery charged.
Voltage regulation is accomplished automatically by
the voltage regulator by controlling the amount of re-
sistance ifserted intm the field circuit of the generator,

Hapdle woltage regulators with care as close
regulation of voltage is necessary for much of the elec-
wical equipment. The voltage regulator is precision
equipment and will not withstand rough treatment.

fe) ADJUSTMENT OF REGULATOR.

I. Use a precision voltmeter with a 30-volt
range. WVoltmeters particularly suited for adjustment
of the voltage regulator will be issued to the service.
These must be handled carefully as they will nor main-
tain accuracy under conditions of mishandling, or vi-
bration and shock. In the event a precision portable
voltmeter is not available, a type B-1 volimeter may
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be used. Before using this voltmeter, be sure that it
has been calibrared against a precision voltmeter for
accuracy,  Satisfactory remporary accuracy is obtained
by calibrating accurately at 28.0 voles on the voluneter
scale, If this type meter is used, it should be recali-
brated each day prior to use.

2. Adjust the regulators as follows:

a. Place generator line switch on the main
switch panel in the "OFF" position.

b.  Seare the engine and allow to warm
up for a period necessary to bring engine to operating
temperacure,

c. Connect the negative terminal of the
portable volemeter to ground. The volrage regulacor
compartment or the siructure around it are sacisfac-
tory grounds,

d. Connect the positive terminal of che
portable voltmeter to the "B” terminal of the voliage
repulator.

e. The speed of the engine should be
increased o 1800 rpm.

f. The voltmeter should indicate 28.0
volts, If it does not, adjust the volage regulator to
give a reading of 28.0 on the volumeter by turning
the knurled adjusting knob, Turning the knob o the
right will increase the voltage, and turning it w the
lefr will decrease it {See figure 255,)

g. Afrer the regulator is adjusted, reduce
the speed of the engine to idling.

Maote

In case no voltage is obtained [rom the gen-
erator, recheck the system as outlined in sec
tion 1Y, paragraph 7, &, (7).

ADJUSTING  KNOB

VARIABLE RESISTANGE
Figure 255-Voltage Regulator
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- {6) GENERATOR REVERSE CURRENT
RELAY.

(2] GEMNERAL—A Z4-volr, reverse current
relay {penerator current conorod switch), UL 50 Army
Specification 94-32276, is locared in che battery junc
tion box opposite the fuselage access door in airplanes
having the battery installed in the fuselage [ AF42.
104420 through AF{2.106028), and in the firewall
junction box in airplanes having the barery installed
in the engine compartment (AF42-106029 and subse-
quent. (See figure 254.)

(b) FUNCTION OF REVERSE CURRENT
RELAY —The relay switch connects the generator (o
the airplane electrical system when the generator
voleage is sufficiently high, However, the relay will
close only when the generatwor swirch on the main
switch panel is closed. The relay switch also opens
automatically in case the generator volage becomes
lower than the system voltage, causing a reverse cur-
rent to flow, as happens when the engine speed is
reduced to idling or the engine is off. Hence, the
term somerimes used for the relay switch is “reverse
current cut-out.” ’

Maote

Never close the reverse current relay manu-
ally by pressing the contacts together, as
serious damage to the relay, the elecerical
system, and o the individual closing the con-
tacts may result,

{¢) RELAYS.—The following relays are Sl
able for use:

Type T, . Ne,
General Electric, models 3GTRT2ZALA

and 3GTRT2CL ... v 03-5ADG
Westinghouse, part MNos, 1240224-A and
TLTLO00-A o e U3-3AF-S

Leece-Neville, part Mos. 24552 and 24565 ...03-3-37

Where possible, when a relay is removed, ic will be
replaced by a relay of the same number.

(d) CHECKING CLOSING VOLTAGE OF
RELAY.—After all the regulators have been adjusced
to a voltage of 28.0, check the closing point of the
relay switch, To check the closing voltage of the
relay, the voltmeter will be connected in the same
manner as for adjustment of the voltage regulator,
Place the generator switch on the main swirch panel
in the "ON" position. Slowly increase the speed of
the engine until a current reading is noted on the
ammeter on the switch panel. The volrmeter reading
will show a slight drop, as the relay closes. This
volrage just before the relay closes is the relay closing
voltage. This should be between 26 and 265 vols.
If it is different from thac value, adjust che relay in
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accordance with “Instructions for Adjusiment of Be-
lays,” paragraph’ (G}, (e}, following, Afrer the reluy
has been adjusted, the reverse current release value
of the relay will be checked as follows: With battery
swirch “ON,” operate engine 50 that ammeter shows
current output from generator. Slowly reduce engine
rpm, warching ammeter. Ammerer reading will de-
creasé to zero and then begin to read in the reverse
direction. Note the current reading just before the
QMMEersr pointer returns o 2ero. This reading should
he between -8 and -20 amperes. 1f the pointer does
not immediately return to zero, advance the throcrle
until the ammeter shows curréent output from the
generator, open main line switch, and scop the engine
in the prescribed manner. In such cases, the relay 15
probably stuck and will be checked and replaced if
necessary. :

(e) INSTRUCTIONS FOR ADJUSTMENT
OF RELAY.

Mote

The following adjustments should be made
with the relays removed from the airplane, if
suirable rest equipment is available, 1f equip-
ment is not availahle, relay will be replaced.

{. GENERAL ELECTRIC RELAY, PART
NO. 3GTRTIA1A—Adjustment of the closing vaolt-
age is made by turning a small screw in a spring
clip immediacely above the name plate. Turning the
screw clockwise raises the closing volrage, and tarn-
ing it counterclockwise lowers the closing voltage,
Extreme care should be taken not to damage the piles
armature while adjustments are being made.

5 LFECE-NEVILLE RELAY, PART NO.
14352.—Adjustment of the closing volrage is made
by wrning a small slorced nur near the generator
terminal, This nut controls the tension on the small
spring. Increasing the tension on the spring raiscs
the closing voltage, and decreasing the tension lowers
the closing volrage.

3. WESTINGHOUSE RELAY, PAR'T N,
1240224 A —Adjustment of the closing voliage is made
by turning a small screw with a screwdriver to adjust
the position of the armature inside the small coil,
Turning the screw in lowers the closing volage, and
rurping it out raises the closing vollage.

Maote

A differential type of relay switch will scon
he placed in service. This relay will close
when the generator is producing voltage 0.5
volt higher than the remainder of the sys-
tem. This relay will not require adjustment
and this fact will be noted on the name
plare,
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(70 SERVICE TROUBLES AND REMEDIES —GENERATING SYSTEM

Before removing electrical units, try and determine
a basic cause for the rouble encountered. Some indica-
tion of malfunction is always existing and apparent
just prior o complete failure of any equipment and
this should be checked. The airplane wiring diagram
will help to establish the location points of the con-
nections and equipment involved. To trace our the

Fefore removing connections to any electrical
equipment, be sure thar the bartery power is "OFF"”
and will remain "OFF" until the equipment is again
connected, This is especially important in working

Trowuble

{a) Generator produces no
volrage. Mo indication
on ammeter when gen-
erator line switch s
"ON," engine running
at proper speed {1800-
L850 rpm), and load
applied.

{Note: Closing the switch 3,

to the hydraulic pump mo-

tor should cause the am-
meter reading to increase.

Removing the load should

reduce the reading to zero

again, indicating normal
operation.)

Possible Canse

current relay.

regulator.

erator
wiring.

5. Defective reverse cuc-
rent relay,
6. Loss of field residual

magnetism,

1. Reversed wiring at the
generator or the reverse

2. Open circuits in wiring,
particularly in voltage

Las

Defective ammeter, gen-
lineg switch, ar

4. Leads from ammeter to
shunt may be reversed,

wiring for proper connections and continuity, use
electric continuity test meter, pare No. 37[24883; and a
portable precision volimeter (accuracy within one per-
cent) must be wsed for properly checking the voliage,
If trouble exists, always cheek voltage regulator befose
LesLIng generator,

with radio equipment, and all other equipment cthat
has power applied when the battery circuit switch is
O,

Henredy
1. Check wiring diagram.

2. Try replacing regulator or if possible, check con-
tinuity of all leads from generaror o regulator.
Remove generator plug, and check conraces and
cable soldering,

. Connect positive terminal of portable volimeter ac
"BAT.” terminal of reverse current relay and
ground negative terminal. If voliage is indicared,
the ammeter or wiring to ammeter is at fauls,
Check and replace. If voltage is nor indicated, the
generator line switch ar the reverse current relay is
at fault. Check and replace,

4. Check continuity and polarity.

5. Replace relay.

&

Generator field should be “flashed.” This should
be done with the regulator removed or discon-
nected. Locate a point in a terminal box where
the battery voltage is available, This may be lo-
cated with the volimerer, the negative terminal
connected to ground and the positive terminal used
as a test lead. With a lengrh of No. 18 or larger
cable, connect to the source of the battery volage,
With che engine operating at 1800 rpm and the
generaror switch off, wuch the "hot” battery lead
to the "A"™ terminal on the voltage regulator mount-
ing base and note if a voleage is obtained on the
voltmeter. If no voltage is obtained, the generator
is faulty and should be replaced. If voltage is ob-
rained, replace the regulator and see if voleage is
still abtained. If no volrage is then obrained, the
voltage regulator is faulty and should be replaced.
If voltage is obtained afrer flashing the field and
replacing the voltage regulator, the difficulty was
due to a loss of residual magnetism of the gener-
ator, and the system is again in operating condi-
tion. If a penerator repeatedly loses its residual
magnetism, it should be replaced by a new gen-
erator.
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Trouble Possible Canse
7. Open field wiring. T

8. Defective volage regu- 8
lator.

0, Brushes oo short 0,

111, Brushes stuck in hold- 100

©rs,

11. Undesired insularion at 11,
wiring connection ow-
ing to paint or Corco-
sipn  preventive com-
pounds,

i(b) Vaolrage holds properly 1. Defective ammeter. 1
to a certain point and
begins to drop before

ovecload. 2. Regulator  field  resis- 2.

tors partly burned out

3, Regulatorarmature &
stuck.

{c) Vaolrage drops uniform- 1. Severely damaged gen- L.
Iy as load is applied, erator CoOMmmutatar.

ad

{Note: Be sure engine is up 2. Regulator defecrive,
o speed.)

1, Lonse cable or plug con- 3.
nections.,

4. Loose field circuit con- 4
MECTlonS.
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Remedy

Remove regulator from the mounting base. If an
ohmmeter is available, measure resistance of the gen-
erator field with an ohmmerer connected berween
“A" terminal on the mounting base and ground.
This value should be approximately three ohms for
the type M-2 generator. If the ohmmeter reading
differs preatly from the above value, the generatar
wiring and generator should be checked. Remaove
the connector plug at the generator and check the
field again between the “A" and “E” terminal on the
generator, 1f again a value different from approxi-
mately 3 ohms is obtained, check the condition of
the generator by removing the brush band or end
housing, the connector plug at the generacor, and
the cables leading to the connector plug, replacing
all defective parts.

If the feld resistance is corréct, connect "B ter-
minal to "A” terminal on the voltage regulator
base. Have the generator switch in the "OFF” po-
sition, Increase the engine speed slowly, and watch
the porrable volumerer. If the voleage builds up 10
approximarely 28.5 with an engine speed less than
1800 rpm, the generator is satisfactory but the
regulator is probably faulty and should be replaced.
Do not increase engine speed to give a voltage of
more than 30 volts, Decrease the engine speed to
idling speed and remove the lead berween "AT
and "B".

Replace brushes.

Remaove brushes and clean with a cloth moistened
with unleaded gasoline.

Check voltage drop across terminals. Clean tee-
minals carefully, if voltage is indicated.

. Check ammeter against ammeter of known ac-

curacy, and replace if necessary.

Replace regularor.

Replace regulator.

Replace generator,
Exchange regularor,

Check for local overheating in cable connections,
especially at generator.

{a} Check for tightness; check held current with
ammerer  for  Auctuation  or  low  reading.
(Should iocrease with load.)

{h) Replace generator.
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Trouble Possible Cause Remedy
{d} Voltage drops to very 1. Generator cable unsol- 1. Replace cable. (Do not attempt to resolder on air-

low walee acr small

loads.

dered at plug,

. Defective generator con-

nections.

. Damaged generator.

(e) Generator will not de- 1. Defective reverse cur-
liver any load at rent relay,
proper speed and
voltage, . Reverse current relay

(£)

(gl

th}

Valtage rises or drops
excessively under load.

Generator produces
approximately two
volts or "residual”
voliage.

Generator produces
low voltage.

. Generator  field

out of adjustment.

. Voltage regulator ad-

justment is improperly
set.

. Voltage regulator does

not allow sufficient field
current to “build up”
voltage,

. Field lead to regulator

"A" terminal is open,
circuit
open,

. Generator  armature  of

field is partially shoreed.

. Voltage regulator resis-

tor 5 open at a imid.

point.

. Begulator setting is too

lovwe,

- Insufficient brush pres-

sure,

- Improper brush fir.

(8) STARTER. (Also see section IV, paragraph
6, €.

{a) DESCRIPTION—A tpe G-6 24-volt
combination electric inertia, direct cranking starter,
U. 5. Army Specification 95-32304 is mounted on the
right rear of the engine accessory housing on AF42-
105640 and subsequent airplanes. Provision is made
for hand energizing, and engaging the starting motor
with the engine, through an access door in the right
side of engine rear bottom cowl (figure 37). Access
for lifting the starter brushes before hand cranking is
obtained through the access door in the lower rear
section of the righe side engine cowl (hgure 35).

plane.)
2, Check for loose main cable bolts or brush trouble,

3. Replace.

. Check relay. [See section IV, paragraph 7, &, (6.}

2. Tap regulator dashpot {General Electric model) to
raise volrage, Relay will close at some volrage below
30 if not defective. Adjust relay. (See section IV,
paragraph 7, 4, (6).)

—

Adjust regulator. [See scction IV, paragraph 7, 4,
(5). 3 '

1. Adjust regulator.

2. Replace wire,

3. Replace generartor.

1. Replace generator,

2. Replace regulator.

3. Check and adjust regulator.

4, Replace brush springs in generator.

5. Sand the hrushes,

MNOTE
Hand crank the engine in accordance with
section III, paragraph 3.

WARNING

MNever energize the starting motor electrically
when the brush lifting knob at the end of the
starter is in the "OFF" position. If the starter
is energired electrically when the brush life-
ing knob is "OFF" considerable arcing will
result and chere is danger of burning our the
starting motor, The "brush lifting Enob"
does not Lift the brushes off the commuiator,
but instead relieves the spring remsion from
the brushes.
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() STARTING CIRCUIT,

I. When energizing the starter elecerically,
always use an exrernal power source, unless an emer-
gency makes it necessary to use the airplane battery.

2. Wiring of the starter electrical circuit is
shown in figure 258, The electrical energy from the
power source (airplane battery or the battery carc)
is conducred to the circuit breaker bus in the main
switch panel and thence, through the circuit breaker
{reference Mo, 88), to the smarter switch which is
located in the winterization junction box under the
engine control quadrant, When the swarter switch is
placed in the "ENERGIZING" or "ENGAGE" posi-
tion, the coil in the starter relay is energized and
closes the contacts of the relay, Electrical energy from
the power source, then flows directly through rthe
closed contacts of the starter relay o the starter motor,
When the starter switch is placed in the "ENGAGE"
position, the ignition booster coil is ser into operation
at the same time the engaging solenoid of the starter
cluech is energized.

_ MNote

‘A type B4 starter relay, U 5. Army Speci-
fication 94-32324, was installed in airplanes
AT42-104429 through AF43.23151 ac che fac-
wry. A type B-§ starter relay, U. 5 Army
Specification 94-32424, is installed in all sub-
sequent model P-40N airplanes. All replace-
ments should be of the later type,

(e} REMOVAL OF STARTER .

1. The right side engine cowl and right
rear side cowl must be removed from the airplane
before the swtarting motor will be accessible for re-
moval,

2, Disconnect the oil o wmnk retarn line
at the hose connection below the right end of the
coolant expansion tank on the firewall and ac joint
at lower end of this line and remove.

3. Disconnect the ofl dilution line to the
oil dilution valve on the forward side of the firewall
at the hose connection,

4, Disconnect all electrical connections at
the srarring motor,

5. Disconnect the starter pull bution cable.

6. Remove the lock and retaining nuts

which attach the starter to the mounting pad of the
engine. Leaving one of the top nuts undil last. While
removing the top nur, support the aft end of the
starting moror fo prevent possible damage caused by
falling or bending the engaging clurch shafr
7. . Pull the starter assembly straight afe unril
free from the engine, then out right side of engine
maont,
CAUTION

While handling the starting moror, care must

e used not to damage the brush lifring knab

on the aft end of the swarting motor or che

engaging solenoid. (See figure 33.)
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(d) MAINTENANCE REPAIRS AND RE-
PLACEMENTS.—Starting motors will not be repaired
in the field. In the event trouble is experienced during
normal operation, replace the unit and send the un-
serviceable starting motor to the depot for overhaul.

{¢) INSTALLATION OF STARTER.

1. While being installed, the starting maotor
assembly must be protected from dire or foreign mat-
ter becoming deposited on the machined surfaces of
the starter face plate and engine mounting pad.

2, Pass saarter in through righe side of en-
gine mount turning it into position o encer the engag-
ing ¢lutch within the engine accessory housing and
on the mounting studs.

3. Carefully supporting the aft end of the
starting motor assembly while starting one of the wop
reraining nuts, Then all six nuts will be evenly tight-
ened and the lock nucs installed.

4, Make all electrical connections at the
starting motor and solenoid. Make sure they are clean
and have a firm contact.

5. Reconnect the oil dilution line to the oil
dilution control valve on the firewall,

Note
Use new hose and clamps if deterioration is
evident.

6. Reconnect the oil tank return line at the
oil hose connection below the right side of the coolant
expansion tank on the firewall and reconnect lower
end of this line using new hose if necessacy.

(9) IGNITION SYSTEM.

(e} MAGNETOS.—lgnition is furnished this
engine by one double Scintilla DF magneto which is
mounted in front of the carburetor at the top of the
accessory housing on a two bolt flange having two
elongated slots for the holding studs, thus permitting
tarning of the magneto through an angle of 20 de-
grees to obtain more accurate ignition timing of the
engine, '

(&) DISTRIBUTOR.—Two high tension ig-
nition distributor heads are located in the distributor
drive housings on the rear of the engine, and are
driven by the two cam shafts. The right distributor
fires the exhaust spark plugs on both banks of cyl-
inders. The left distributor fires all intake plugs of
both banks of cylinders.

fe) SPARK PLUGS. — Twenry-four spark
plugs are used in this engine, two to each cylinder.
One spark plug is fired by the exhaust disriburar,
and the other is fired by the intake distributor. All
spark plugs are set at .012 inch with a tolerance of
plus .002 inch or minus 001 inch.

(dy BOOSTER COIL—To facilitate starting,
a high tension booster vibrator coil, U. 5. Army
Specification 94-32182, type C-1 is used when the elec-
tric starter is engaged to supplement the ourput of
the engine magneto until the engine swares. It de-
livers high voltage current to an individual collector
ring and booster finger on the segment of the dis-
tributor head and thence to the spark plugs. The
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booster coil is located in the firewall terminal box in
airplanes which have the batery installed in the
fuselage, and is located in the battery junction box,
which is acrached to the left engine mount, in air-
planes which have the battery installed in the engine
compartment,

ADJUSTING SCREW

Figure 256—Booster Coil

IMPORTANT

The booster vibrator coil must be spaced at

033 inch core gdp berween the contact

spring and the top of the core, (See figure

250,) This is a very hot contact and great

care must be wken tw ser the points exactly.

If the points are burned, they must be re-

placed by a new contact spring and adjust-

able contact screw. Extreme caution must

be used not to overheat and melt the booster

coil. A cooling off period of five minutes

berween engine starting operations should he

allowed to eliminate that danger, unless ic is

4f emErgency Srarc

(1) HYDRAULIC PUMP MOTOR—The hy-
draulic pump is driven by a 24&volt Eclipse type 809,
maodel 3 electric motor. The motor and pump are
assembled as one unit which 15 located berween sta-
tions 9 and 10 in the fuselage.

{11} EXTEERNAL POWER RECEPTACLE,

{a} For air_planf:s AF42-105640 :hruugh AF42-
106028, an electric power cart plug recepracle 1s in-
stalled below the battery junction box opposite the
fuselage access door.
{B) For airplanes AF42-106029 and subsequent,

the external electric power cart receptacle is installed

Section IV
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adjacent to the battery starter junction box on the
left side of the engine compartment. The access door
is stenciled "EXTERNAL ELECTRIC POWER CART
PLUG—24V", (See fipure 253.)

{¢) The receptacle is provided so that eleciric
power from the care battery may be plugged into the
airplane electrical system for starting the engine and
test-operating the electrical equipment. Power from
the airplane battery must s0¢ be consumed for ground
operation of the airplane equipment. A British rype
cart plug adapter S42B6927, is carried in a clip lo-

cated on the right side of the fuselage opposite the

access door.
(12) ELECTRICAL BONDING.—AIl paris are

bonded according to specification, and replacement
should be made with clamps, bolts, metal strips and
pig tails similar to those provided in the original
installation.

(13) WIRES.—AIl wires are identified by a num-
ber attached to each end of the wire. The Electrical
Wire Tabularion chart completely describes each wire
used in the electrical system of the model P-40N air-
plane, The wire types are as follows:

Low-Tension Insulated Specification

Single Conductor Cable. ... AN-J-C-48

Specification

High-Tension Ignition Cable. ... AN-J-C-56
. 5 Army

Specification

Shielded Cable ... ... 9527273

All wires listed in the Wire Tabulation are the
low-tension single conductor type, Specification AN-
J-C-48, excepr where noted otherwise. All wire ter-
minals are manufactured by Thomas and Betns Com-
pany, Elizabeth, New Jersey.

{14) CIRCUITS AND DIAGRAMS,

(¢} REFERENCE DRAWINGS.—The follow-
ing drawings cover the installation of the electrical
equipment in this airplane:

Dratving

Mo, Title Far Airplanes

'87.550-1005 Electrical Wiring AF42-104429 through

Diagram ATF42-104828
87-550-1105 Electrical Wiring AF42-104829 through
Diagram AF42-105639
§7-550-1205 Electrical Wiring AF42-105640 through
Diagram AF42-105928
87-550-1305 Electrical Wiring AF42-105929 through
Diagram AF42-106028
87-550.1405 Electrical Wiring AF42-106029 through

Diiagram AF43-24251
87-350-1505 Electrical Wiring AF43-24252 and

Diagram subsequent
87-552-1000 Fuselage Electrical AF42-104429 through

Installation AF42-104828

§7-552.1100 Fuselage Electrical AF42-104829 through
Installation AF42-105928

87-352.1200 Fusclage Electrical AF42-105929 through
Installation AF-42-106028
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Drawing
No. Tiile
§7-552-1400 Fuselage Electrical
Installation

For Airplanes
AF42-106029 and
subsequent

§7.554-1000  Power Plant  AF42-104429 through
Electrical AF42.105639
Installacion

§7.554-1100  Power Plane  AF42-105640 through
Electrical AF42-106028
Installation

87-354-1400  Power Plant AF42-106029 and
Electrical subsequent
Installation

§7.558-1000 Wing Electrical AF42-104429 through
Installation AFA2-106028

§7.558.1400 Wing Electeical AF42-106029 through
Inseallation AF43-24251

£7-558-1500 Wing Elecrrical ATF43-24252 and
Installazion subsequent

(b)) INDIVIDUAL CIRCUIT DIAGRAMS.—
The individual circuic diagrams provided in this
Handbook show the complete wiring and operation
of each electrical circuit in the Model P-40N air-
plane. These diagrams show. the wiring of the circuits
with the battery installed in the engine compariments.
They are also applicable where the bartery is installed
in the fuselage. The "Supplement to the Individual
Circuir Diagrams” (figure 266}, shows the wiring for
airplanes with the battery installed aft in the fuselage
and should be used in conjunction with the individual
circuit diagrams. The equipment and wires in the
individual ciccuir diagrams are referred by number
respectively, to the lisc of electrical equipment and the
wire tabulation which follow the circuit diagrams in
this section, The equipment numbers are underlined;
the wire numbers are not.

RESTRICTED
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(15} LIST OF MANUFACTURERS.—Follow-
ing is a list of manufacturers of electrical equipment
to whom reference is made in the equipment lists
of the electrical wiring diagrams:

Abbreviation Manzifacturer
Breese Breeze Manufacturing Company
Newark, New Jersey.
Cannon Cannon Electric Development Co.
Los Angeles, California
Eclipse Eclipse Aviation Corp. Div.

Bendix Aviation Corporation
Bendix, New Jersey
Electric Battery Electric Storage Bartery Co.
Philadelphia, Penna.

General Electric General Electric Corporation
Schenectady, New York

Grimes Grimes Manufacturing Co.
Ucbana, Ohio

Hubbell Harvey Hubbell, Inc
Bridgeport, Conn

Int. Resist. International Resistance Company

Philadelphia, Penna.
Klixon-Spencer Spencer Thermostac Company
Artleboro, Massachuserts
P. R. Mallory & Co., Inc
Indianapolis, Indiana
Micro Switch Corporation
Freeporr, Illinois
Curtiss-Wright Corporation
Propeller Division :
Caldwell, New Jersey
Srard leonard Electric Co.
Mount Vernon, Mew York,

Mallory
Micro Switch

Propeller Div.

Ward

WIRE TABULATION—ELECTRICAL SYSTEM

Wire Terminals
Na, Size Length  Terminal Reguired
1 AN14 7L B36G 1
2 ANI4 7 B36G 1
3 ANI4 7 8" B36G 1
4 ANT4 T BitG 1
5 ANI6 8 07 B36G 1
6 ANla 8 07 B36G 1
7  ANl6 & 07 B36G 1
§  AN14 2 2¢ B36G: 1
9 ANl 1710 B36G 1
10 ANLL 1 BisG 1
11 ANT4 1710 BioG 1
12 ANl6 53 3"
13 ANIG 4 67 BTG 1
14 ANIG 4 97

15 Specification
AN-]-C-56 Furnished On Engine

18 AN1S A A AnG, ATTG 1 Each
14 AN1E 17 AdGG 1
20 ANI1E 16" AIGG 1
21 AN14 506" BiGG 1

a2 AN1E g 8

Wire . Terminals
No.  Size Length — Terminal Reguired
23 AN1S B 8"

24 ANIG A Bi6G 1
25 ANG 24 E26 1
25 ANG 204 E26 1
20 ANI4 3* 10" Bi6G 1
30 AN14 20 10" 14G6-8 1
531 ANIETT 2117 14G6-5 1
32 AN14 3o 14G6-8 1
33 AN1G 327 16NAG 1
34 ANIG Al b 16N AG 1
35 AN1G 3o 16N AG 1
a5 ANIS 397 AG 1
37 ANIE 38" AIGG 1
18 ANIE 3107 AIGG 1
40 AMNIS 208" AIGG 2
41 ANILE 200 AJGG 2
42 ANL4 BinG 2
43 AN14 35" BisG 2
44 ANIE 373 ASGG .
43 ANIE 32 AGG 2
i6  ANIG 3o BiGG 2
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Wore
M.

47
48
49
50
31
52
53
34
35
56
57
58
a9
G0
6l
62
63
G
3
il
67
68
69
T0
71
72
73
74
75
76
77
78
79
80
81
82
83
B4
85
86
a7
B8
50
a0
ol
o2
93
04
o3
D
o7
08
oy
100
101
102
103
104

hize

ANG

ANG

ANLE
ANIE
ANIZ
ANI1E
AN14
ANIS
ANISE
ANISE
ANIZ
AN1E
ANI4
ANI1E
ANIE
ANIS
ANI2
ANIS
ANT4
ANI1S
AN12
ANI1S
A2
ANIZ

AN1S

ANL4
ANL4
ANIE
AN1S
ANI1S
ANILE
ANI2
ANLS
AINI1E
ANI1E
ANILS
ANILS
AN1S8
ANI2
ANI1S
ANI1S
ANIB
ANIE
ANIS
ANI1SE
ANI12

ANI1E -

ANI1S
ANILE
ANIS
ANIE
ANIS
ANI2
ANILE
ANIS
ANI12
AN1Z
ANI1S

Length

b
2
3
3.'
3;
&
3
3
4.!'
4.!’
4:
41
4
4
5
5
5
5

167

16’
ar
ar
o
5
o
3
3:
1*
o
o
&
B
by
g.r
g.r
9
ll{.l'
"ir
e
4
4.&
4
4!

16°
5.!‘
5
5
5
5
5
5
5

—II|.‘|'
—II|.‘|'

11.‘!
1{']!-'

r:;.'.'
S

2
GJ’.‘
4!’.’
0:’.’
Dﬁ'
D(.F
0
o
Dh’
S'(
B
0
o
6
LI’}J.F
l:';n'.r
Gn’!
6(}
2[‘?
l:fﬁl'
D(.l‘
uf.'
EJ’.I"
6"
-—llrf.f
5#
?'(.F
3
4
5.‘-"
5.‘!’
U.‘J’
ﬂ.‘f
']!f
n.fr
{]i-’
{]h’
[}J’J‘
5(?
E](.'
o~
8"
BH’
GF.F
6!‘1
GJ’.‘
Gh‘

2." ]{’]h’
21

U_r
5-
6.!'
I.-'

5.«
lri
Gr.r
ﬁ”

Terminal
Ezn

E2a

AdnG
A3G

36

A3GG
BinG
A3GG
AJNG
A3G

C36

AdGG .
BicG
AlBG
AlGG, ATTG
A3GG, ATTG
C3n

AdLG
B35G
AZOG

3G

AGG

Can

C3n

A36G
BinG
B3nG
Al
AZOG
A3GG
A3GG

C3o

A3GG
AdGG
AJOG
AlGG
A3oG
A3GG

C36

A6G
AdBG-
A36G
AJGG
AZGG
AdeG

C3a

A36G, ATIG
AdoG, ATTG
AZGG
Al
A3GG
A3eG

C36

A36G
A3G

C36

A6

A3GG, AG

RESTRICTED

AN 01-25CN-2

Terminals
Reguired

O T T ey Sy e T i I ]

et b o bt e e e e el el e ek ek ek el e e ek e ek e bk st bt b e B P P b R e e e

—
tr
A

f=n

...L
e}
F

&

—

P e bl bl b e e

M
105
106G
oy
108
10w
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
128
129
131
133
134
136
137
138
139
140
141
142
144
145
147
148
149
130
151
152
133
154
155
156
157
158
159
160
161
162
163

Each
Each

164

165

Each 166
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Wire

Size Leugth
AINIS o6
ANIE [

ANILE oo
ANLE o9
ANIE oroan
ANZO 167 87
ANIS 16" 77
ANG 16" v
ANIS 16" 8"

ANIE  1n" 87
ANl 16" 77
ANG 16" 77
ANZO 16" 87
ANG 16" 57
ANIE 177 57
ANILG " 3"

AINLG o
ANG oo
ANIE g
ANInG | R
ANLE SR
ANG 11
AMN20 0 10"
AMNILE 1" 3
ANG 3 oa”
ANG 3 oo"
ANIG

ANILS

AM14 310
ANT4

A4 R
ANIS 311
ANIS 3.! gu
ANIE 3
ANILE 411"
ANI4 3 6"
ANG 4}11?}
AIN20 Gt
AN &1
ANILE 5 10"
ANILE 5t 4"
ANIT2 504
AN'[4 jf 5.‘[’
ANMIE 39~
ANILE 54"
AMNILE R
ANIS 3107
ANIS 312
ANIS FAN
ANILE £ 6"
ANIE 2
ANIE 20 B
Furnished On
Spodlight
Furnished On
Spotlight
ANIS A
ANILR 2 5"
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TE?’??I‘J:HGI

AIIG

AING

AJGG

AJOG

AJOG

AJGG

AGG

E71, E2G
A36G

AIOG

BinG

E73, E26
A3GG, ARG
E71, E1G
A3, AJIG
Baos

BinG
E73,E71
A3OG

BiGG

AZGG

LE73, ET1
AZGG, AJAG
A0, A3SG
E71

ET3, ET1
B71G

A33IG

Bi6G

BisG, B77G
BaoG, BT7G
A3G

A3IGG

AJGG

A3GG, ATTG
B3oG

E26

AIOG, ATTG
AIGG, ATTG
AJBG, ATIG
AJGGr, ATTG
C36,C77
Bi6G, B771G
AIGG
AJGG, ATTG
AFGC, ATTG
A3GG

AGG

AdnG
A3GG, AT7G
A3GG

AdGG

AIGG
A36G

AJGG
A3GG

Termenals
Required
3

—

Each

Pod Tod Tod 7 Pl T e

1 Each
1 Each
1 Each
2
1 Each
1.
2
2
1 Each
1 Each
1
1
1
1 Each
2
2
1 Each
1 Each
1 Each
1 Each
1 Each
1 Each
2
1 Each
1 Each
2
2
2
I Each
2
2

1
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W ire

MNo. Size Length
169 ANIE 20 g
170 AN a7
171 ANIE EAR A
172 AMNIE 4 47
173 AN1S A
174 ANIS 5 8"
175 AMNIR 4" 8
176 Furnished On

Spotlight
177 Furnished On
Spotlighe

174 AN14 i
170 ANILE oA
1801 ANIL4 o
184 ANI4 a8
185 ANILE 20 37
156 ANIS 4" 4"
187 AN1E i 6
188 ANIE 13
180 ANIE a8
190 ANILE 20 B
191 ANIE 1" 4
192 Furnished On Guns
193 ANIL2 A
194 ANI2 A
195 ANILE
194 Furnished On

Guns and Bomb
Conerol Switch

197 Furnished On

Guns and Bomb
Conerol Switch

198 ANILE
194 ANIS
200 ANISE
201 ANILE
202 AMNILS
203 ANG
204 AN12
205 AN12
206 AN12
207 ANI1Z
208 ANIH
209 ANIS
210 ANIS
211 ANILS
212 ANLE
213 AMIE
214 ANILE
215 AMIE
216 AMNIE
217 ANIE
218 AMILE
219 ANIE
220 AMNILE
211 ANMIE
222 AN
224 ANILE
198

5.1'
b
2.-

D”
HH

0

2! 1']!.‘
2! ll.if

17

17
51
5:
2
31
51
2
a0
o
5
2
2
2
31
41
0
2

2.‘

1
0
£
A
i
0"
0
g
g
ai.r
&
g
g
50
]
Ein
3
7

l.H
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T erminals Wire
Terminal Required Mo, Size Length
A3GG L 215 ANDG 18 4"
A3GG 1 226 AMG A
A3GG 1 227 ANG 1 ar
228 A2
229 AN
AJEG 1 230 AMIE " B
231 AMI1S 31
232 ANMIS 1" 8
AJOG 1 233 ANISE 201
238 AN14
AdOG 1 230 ANL4 07 3la”
B77G . 240 AN14 0 Aka”
AJGG, AT 1 Each 241 ANT4
BTG 2 242 AN
BioG, BY7G 1 Each 243 ﬂNlt{: 0
A3eG, ATTG 1 Each 244 AN4
AleG 1 245 AN
A3OG 1 246 ANIE 127117
A3GG 1 247 ANIE 16 1
A3GG 1 248 ANITE 15" 5"
AdG 1 249 ANIE 1 6"
CATTG 2 250 ANI1E 7010
and Bomb Concrol Switch 251 AMNZ
36 1 252 ANZ
Ci6 | 260 ANIS 10"
A3GG, A33G 1 Each 261 ANI1E 1" o7
262 AR 1" 8
271 UL 5 Army
AJGG 1 Specification
’ 0527273 1 8"
73 AMILE AN
AlnG 1 274 AN2Z
Ao, A33G 1 Each 275 AN2
A3eG, AJAG 1 Eachx 0L AMN2
AZGG 1 a0z AIN2
AjaG 1 303 ANT4
A3GG 1 304 AMNI4
E71 2 A03 ANIT4
C71,C30 1 Each 306 AM2
71,036 1 Each 307 AMNTL .
36 2 313 ANLA I
C36 2 314 AM1E 376"
A36G, ATIG 1 Each 313 ANI1E AN 1
A3GG 2 316 ANLIET 4 0
A3GG 1 317 ANl 13 07
ATIG 1 318 ANMIE 13 o~
ATTIG 1 319 ANI1E | R
ATTG 2 320 ANT4 1" 27
AJGG, ATTG 1 Each izl AN14 1" 2
ATTG 1 322 ANIE
ATTG 1 323 AN1E
A3GG, ATTG 1 Each 324 ANILB
A3 2 323 ANIE
A3GG 2 326 ANIS
ALGG, ATTG 1 Each 327 AMNLE
ARG, ATTG 1 Each 318 ANIE
BinG s 3249 AMIE
A3GG, ATTG 1 Each 330 ANILE

Terminal

E26,E71
E26, E71
E73,ET]
2G1
BinG
AF6G
ARG
AdeG
ATTIG, AIGG
B33G, B77G
B77G
B77G
BinG, BT7G
BicG, BY7G
BinG, BT7G
F71
F73
ATIG
ATTG
ATTG
ATTG
AJOG, ATTG
2G3
251,263
AJGG
AZOG
A3OG

ACGHAD-5
AIGG
35300, 2G1
35300, 2G3
AMNGAD-G
2G3

Bi6G

B36G

BinG

2G3
B33G, Bing
BiaG

BI6G

BinG

B3aG

B3aG

AJGG

A3GG

B36G
Bincs
A3G, ATTG
A3GG, ATTG
A3GG, ATTG
AIGG

AZGG

AJGG

AJGG

A3OG
AlnG

Teriminals
Reguired
1 Each
1 Each
1 Each

P Bd = = D

fd — =
T
(SNl
==

2

1 Each
1 Each
1 Each

Bud bl Tud P R s e

Each
Each

Each

Bl B Bl Pad Bl = b bt b = B s bl Pl s s P R et

1 Each
1 Each
1 Each

Fod Bl s =




W e
MNa.

331
332
333
334
335
336
337
338
339
401
402
403
404
405
40
407
4008
409
410
411
412
414
415

416
417
il8
419
420
421
422
423
£24
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
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Terminals W ire

Size Lemgeh  Terminal Requirved Ne.  Size  Length
AMNIS AJGG 1 #4406 AMNILE a0
ANIE AJGG L £47 AMNIE a0
ANIS 448 ANIL4 3L
ANIS £49 ANIS 400
ANI1S AZAG L £30 ANILE 4" 0
ANMIA AIG 1 is1 AMIE M
AMIE A3IG 2 §32 ANILE 35
AMI18 ARG 2 53 AN a1
AMIE AJGG 1 454 ANIE i i
AM1L T BioG 1 435 ANIE A
ANI4 FA i BinG 1 4506 ANI1E o1
AN 70 8 BioG - — 1 457 ANIE oo
AN1E EAR Baos 1 458 AMNIS 40 2"
ANIG g8 0 BinG 1 459 ANIZ anoLe
ANI1G & oo BioG 1 460 ANI12 oL
ANLG 8 o BinG 1 461 ANG o1
ANT4 4 v BinG I 462 ANG 26
AN 47 2" BioG 1 463 ANLG oo
AM14 40 2. BioG 1 d04 AMIE 1" &"
AM14 4 2" BioG 1 465 AN14 3 B
ANILG 30 37 400 AN20 37
ANIG g g 467 AMN14 517
Specification 463 AMN20 567
AN-J-C-36 Furnished On Engine 469 ANG 30
ANTE 1" 6 BioG 2 470 ANE 55
AN 50 3¢ BicG 2 471 ANIG 6 2
AMNZ 511 2G3-ALR 1 472 AMIE 1" 7
AN14 oo B3oG, B3iG 1 Each 473 ANIE 1" 6"
A0 1" o A3OG, AJIG 1 Each 474 ANL4 410
AMNZ A 2GA-TTA, 2GS 1 Each 475 ANL4 3 1o
AMN2Z o o 23, 22 1 Each 476 ANL4 31
AMZ | R A 21, 232 1 Each 477 AMN14 41"
ANZ 57 37 35300, 2G1-UA 1 Each 478 ANI1G 4 2
A2 5T 3530D, 2G3-ALE 1 Each 480 ANLG 41
ANZ [ 2G3-TA 2 481 AMNIS 1571
AN14 3 8" BioG 1 482 AMNG 157 8"
AN 5° 8 AIOG 1 483 ANIS i 9~
AN14 50 8" BinG 1 484 ANE 14" o”
AN ' BY AJGG 1 485 ANIG 14" 3~
AMNG 57 8" E73 1 ARG ANL4 A
ADNE 3 B’ D6 - 1 487 ANG LA T
ANIG 38 BinG 1 488 ANG LA T
ANIG g B36G 1 489 A
ANE oo D26 1 4410 AN A
AMNG 1" bg E2a 1 40 AMNIE P
AN o1 AdG 1 ELvy AMNL4 LA
ANLE - 17 1A BinG 1 493 ANIL4
AN | AIGG 1 494 ANMISR 3o
A4 " 3 Bints 1 495 AMG [
ANI1G | Bios 2 450 ANIS 1 o
AMNG 30 ETI,ET2 1 Each 407 ANG 3 o3
ANG 2 e E71 1 498 ANG EAREI
ANIG PN O B3nG 1 404 ANG IR P
ANMG 267 E73 1 S00 ANIG

RESTRICTED

Terminals
Tfl'ﬂl’f‘-”(ﬂr- HEI?HIITEJ
Bi0G 1
AIGG, A3IG 1 Each
AZGG, A3IG 1 Each
A3GG 2
A3 2
B3inG 2
AIGG 2
Al 2
AdnG 2
AZDG 2
AJ6G 2
C36, C71 1 Ezch
C36, C71 1 Each
E26,E71 1 Each
E71,E73 1 Each
B36G i
AIGG 2
BinG 2
A3GG 2
BaGG 2
A3OGG 2
k264 2
D2 2
BinG 2
AJGG I
AdeG 1
AloG 1
BTG 1
BTG 1
B77G L
BioG 1
BioG 1
A30G 2
E26, E7L 1 Each
A3GG, A3IG 1 Each
D26 2
Bi6G 2
Bio(s, BT7G 1 Each
E2i, E71 I Each
E2g, E7L 1 Each
B3iiG, B77G
BicG, BTG 1 Each
AFGG, ATIG 1 Each
BinG, BT7G 1 Each
BTG 2
AZGG 2
E71,E73 1 Each
AJGG, AZIG 1 Each
ETL,ETS I Each
ETL 2
L7l 2
B36G 2
199
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