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Frgu.-'e 1—Front View of L-44
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Figure 2—Three-quarier View of L-4A

Figure 3—Rear View of L-4A
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INTRODUCTION

1. This handbook covers instructions for the Erec
tion and Maintenance of the L-4A, L-4B, L-4H, and L-4]
Short=range Observation and Liaison Airplanes. In
contains the necessary information to be used as a
guide for the erection of the airplanes afver shipment
and the general maintenance, not including complete
overhaul, of the airplanes in service.

2. The model LA airplane, serial number 36477
and up, is differentiated from the L-4B, L-4H, and

I.-4} in that a communications system is installed. .

iSee hgure 7.)

3. The maodel L-4B, serial number 43-391 and up,
is known as the British model Piper Cub (AP 2387A),
and is identical with the L-4A with the exception of
the communications equipment.

4. The model L-4H, serial number 43-29048 and up,
does not have a fixed communications equipment,
with the exception of antenna and antenna reel, and
is also differentiared by the type of brakes and the
windshield awachment.

3. The model L-d], serial number 44-80045 and
up, is identcal 1o the model L-4H excepe thar the
madel L-4] 15 equipped with a Roby manually con-
trolled, adjusrable pitth propeller.

Revised 5 Morch 1945
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Section |
Paragraphs 1-4

SECTION 1
DESCRIPTION, DIMENSIONS, AND LEADING PARTICULARS

1. GENERAL.
(See figreres 1, 2, and 3.}

The L-4A, L-4B, L-dH, and I,--f] airp]anﬁ are
manufactured by Piper Aircraft Corporation, Lock
Haven, Pennsylvania, With a few exceptions which
are herein noted, they are identical; cﬂnsn:qua;mi:,r,
all parts of this handbook will apply to all models
unless otherwise specified.

Z. DESCRIPTION.

#. TYPE—Two-place, closed, land monoplane,
(1) Models L-4A and L-4B have a gross weight
of 1170 pounds each.

{2} Models L-4H and L-4] have a gross weight of
1220 pounds each.

&, ENGINE INSTALLATION.—Single engine in
nose of fuselage.

e. WING.—Srrur-braced; two-spar; cloth-covered;
U.S.A. 35B-airfoil.

d. FUSELAGE.—Welded steel tubing, cloth-covered,
door on right side of cockpit.

e. CHASSIS.—Main gear split-axle type, rubber
cord shock absorber. Low-pressure tires, hydraulic
brakes, steerable tail wheel with solid rire.

f. CONTROL SYSTEMS.—Dual control sticks and
dual rudder pedals with cable connections berween
control surfaces and cockpic. Instrument panel control
for cabin heater. Throttle, fuel shur-off on lefr side
of cockpit. Carburetor heat contrel on right side
of cockpit below enclosure door,

(1) The model L-4A has ignition switch, receiver,
and remote control panel on upper left side of cock-
pit; radio transmitter on desk; master switch box on
floor between front and rear seats.

{2y In the model L-4B the ignition swiwch is on
the upper lefr side of cockpit. In the models L-4H
and L-4] the ignition switch is in upper right of
cockpit. The maodels L-4H and L-4] have antenna reels
installed in the upper left rear of the cockpit

3. PRINCIPAL DIMENSIONS.

a. GENERAL —Span, 35 feer, 2% inches; length
toverall), 22 feet, 4V inches; length (tail wheel on
ground), 21 feer; height (level flight-rudder), 914 feer;
heighe {rail wheel on ground, prop blade wvertical
at top), 8% Ffeer.

b, WINGS.—Airfoil section (curve identification),

Revised 25 July 1947

U.5.A. 35-B; chord, at root, 5 feer, 3 inches; chord
near tip (16 feet from fuselage center line), 5 feer,
3 inches; incidence (root), 1 degree, 37 minutes;
(tip), 47 minutes; dihedral. (See figure 6, Rigging
Diagram,)

c.- STABILIZER.—Span, 9 feer, 6 inches; maximum
chord, 46-1/16 inches; incidence (variable), plus or
minus 2 degrees, 30 minuies,

d. FUSELAGE.—Width (maximum), 2 feer, 334
inches; height {maximum), 4 feer, 1¥2 inches; length
{rudder installed—without engine mount), 20 feer;
length (rudder installed—with engine mount), 20 feer,
9 inches.

2. AREAS, — Wings (less ailerons), 169.3 square
feet; ailerons (total), 19.2 square feer; srabilizer (in-
cluding elevators), 25.30 square feer; elevators, 10.65

square feet; fin, 4.02 square feet; rudder, 6.55 square
feet.

4. LEADING PARTICULARS.
a. CONTROL SURFACES.—Setutings and ranges of
movement follow:

(1) AILERONS. — "Up” travel (degrees from
neutrall, 18 degrees; "Down”™ travel (degrees from
neutral}, 18 degrees.

{2y ELEVATORS —"Up” travel (degrees from
streamline with stabilizer), 34 degrees; "Down" travel
(degrees from streamline with stabilizer), 27 degrees.

(3) STABILIZER.—"Up" travel (inches and de-
grees from neutral), 1Y% inches, 2 degrees, 30 minutes;
"Down" travel (inches and degrees from neutral), 142
inches, 2 degrees, 30 minutes.

{4) RUDDER. — "Right" travel (degrees from
vertical fin streamline), 30 degrees; “lefc” travel (de-
grees from wertical fin streamline), 30 degrees.

&, LANDING GEAR.—3Split-axle, fixed type.

{1» TREAD—Width from center of tread 1o

center of tread, 5 feer, 11 inches.

(2) SHOCK STRUTS.—Shock cord and telescop-

ing steel tubes,
{3) WHEELS.—Hayes model 84 with 3chenuir
“Cub" smooth read 8.00 x 4 rires.

fa} Sixteen pounds air pressure per square
inch used in the tires on the models 1-4A and L-4B
with gross weight of 1170 pounds.

() Sixveen pounds air pressure per square inch
used in the tires on the models L4H and L-4] with
gross weight of 1220 pounds.
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(4) BRAKES.

() Stevens master cylinder hydraulic brakes
used on the models L-4A and L-4B.

(6) Scott-type B711 master cylinder hydraulic
brakes used on the model L-4H.

(5) TAIL WHEEL.—Fixed suspension, steerable.

AN 01-140DA-2

(a) Air Associates "Cub” used on the model
L-4A with two-leaf steel spring suspension.

(5) Scott-type CST-12 used on the model L-4B
with two-leaf steel spring suspension.

(¢) Scott-type 3-21 used on the model L-4H with
three-leaf steel spring suspension.

SECTION Ii
SHIPMEMNT AMD ERECTION PROCEDURE (ASSEMBLY AND DISASSEMBLY

OF MAJOR €O

1. SHIPMENT OF AIRCRAFT.

Methods of delivery of the airplane are as follows:
a. Completely assembled for fly-away delivery.

b. Disassembled and racked in box cars.

¢. Disassembled and crated. The dimensions of the
crates are:

Length 21 feet, 7 inches
Height 6 feet, 9 inches
Width 4 feet, 11 inches

Packing Space 716 cubic feet
One complete airplane is contained in each crate.

2. ERECTION PROCEDURE.

a. LANDING GEAR AND TAIL WHEEL. (See
frgure 4.)
(1) Place padded "horse™ of sufficient height cross-
wise under the covered fuselage aft of the rear landing-
gear fittings.

(2) Install cabane vee and shock strut assembly to
fuselage.

NOTE

On the model L-4A, the generator attachment
brackets are installed to cabane vee with
ANG-20 bolts, two AN960-616 washers,
AN310-6 aircraft castle nuts, AN380-3-3 cot-
ter pins. (See figure 5 for recommended draw-
ing tension.) Cabane vee and shock strut
assemblies are installed with these same in-

Location Foot-pounds
Engine to engine mount (4 bolts) 4-6
Engine mount to fuselage (4 bolts) 20-30
Left landing-gear vee to fuselage (2 bolts) 11
Right landing-gear vee to fuselage (2 bolts) 11
Cabane vee to fuselage (2 bolts) 8
Shock struts to cabane vee (2 bolts) 10-11
Shock strut to left axle (1 bolt) 10
Shock strut to right axle (1 bolt) 10
Steerabie tail wheel to spring (1 bolt) 20-35
Tail wheel spring to fuselage {1 bolt) 15-18
Tail wheel spring **U”-bracket 8-10

PONENT PARTS)

stallation parts, The model 1-4B and L-4H do
pnot have a generator, so the cabane vee and
shock strut assemblies use ANG-16 instead of
ANG-20 noted above. All other parts are as
noted above.

(a) Put AN4-20 bolrs through cabane vee and
fuselage fittings, heads forward.

(6) Use one AIN960-416 washer, one AN310-4
aircraft castle nut, one AIN380-2-2 cotter pin on each
bolt. (See figure 5 for recommended drawing tension.)

(3) Install left landing-gear vee to fuselage. _

(@) Put ANG-26 bolts through landing gear and
fuselage fittings, heads forward.

(5) Use one AN960-616 washer, one AN310-6
aircraft castle nut, one AN380-3-3 cotter pin on each
bolt. (See figure 5 for recommended drawing tension.)

(4) Install left landing-gear vee to shock strut
assembly.

(a) Models L-4A and L-4B, use one AN6-17 bolt,
one ANO60-616 washer, one AN310-6 aircraft castle
nut, one AN380-3-3 cotter pin. (See figure 5 for rec-
ommended drawing tension.)

(5) Model L-4H only, use one ANG-20 bolt, two
AN960-616 washers, one AN310-6 zircraft castle nut,
one AN380-3-3 cotter pin. (See figure 5 for recom-
mended drawing tension.) )

(5) Install right landing-gear vee and entrance
step to fuselage.

Location Foot-pounds
Wing root rear hinge bolt (L & R) 5-6
Wing root front hinge bolt (L & R) 6-7
Front lift strut to spar fitting (L & R) 1 bolt 3-5
Rear lift strut to spar fitting (L & R) 1 bolt 3-5
Front and rear lifl strut to fuselage bolts
(L & R) 2 bolts 3
Elevator upper connector link {upper bolt) 1
Elevator upper connector link (lower bolt) 5
Stabilizer to adjusiment conirol (L & R) 1 bolt 2
Stabilizer to fuselage link tube 2
§ Propeller to hub (6 bolts) 19

Figure 5—Torque Tension Chart

Revised 25 July 1947
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fa}) Put AING-26 bolt through landing-gear vee
and fuselage fronc fitting, head forward.

(&) Use one ANDGIGLG washer, one AN3I0-6
arrcraft castle nut, one AN3B80-3-3 cotter pin. (See
figure 5 for recommended drawing tension.)

fe) Pur ANG-27 bolt through landing-gear fit-
ting, entrance step, and fuselage rear fitting, head
forward.

() Use two AN9GD-G16 washers, one AN3L0-6G
aircraft castle nut, one AN380-3-3 cotter pin. (See figure
5 for reMymmended drawing tension.)

(e) Pur AN3-5 boot through entrance step lug
and clamp on fuselage longeron, head ocurward.

{f) Use one AN310-3 aircraft castle nur, one
AN380-2-2 cotter pin. Draw nut snug, no recommended
drawing tension.

(6} Install right landing-gear vee to shock strut
assembly.

fa) Model L-4H only, use one ANG-20 bolt, two
AN9GD-616 washers, one AN310-G aircraft castle nur,
one AN3B0-3-3 cotter pin. (See figure 5 for recom-
mended drawing tension,)

(b) Models L-4A and L-4B, use one ANG-17 bolr,
one ANUD-616 washer, one AN3I10-6 aircrafr castle
nut, one AN330-3.3 cotter pin. {See figure 5 for recom-
mended drawing rension.)

NOTE

Space berween landing-gear male fictings and
fuselage female fittings may be eliminared by
the use of ANDG0-616 washers as needed.

(7) Connect brake lines to flexible hoses at brake
cylinders,

fe) On models L-4A and L-4B, a 6-inch Resisto-
fiex flexible hose with a male fitting on one end and a
female fitting on the other end is used o connect the
line to the master cylinder on each side. (See Tubing
Chart, figure 24.) ’

(&) On-model L-4H an 11-inch Resistoflex flexi-
ble hose with a male fitting on one end and a female
fitting on the other end is used to connect the line 1o
the master cylinder on each side. (See Tubing Chart.)

{8 INSTALL WHEELS.—Axle nut should be
tightened o the extent that end play of wheels on axles
is removed. Safery nut.

{9 INSTALL TAIL WHEEL,

fa) Remove "horse” and place it under fuselage.

(&) On models L-4A and L-4B, put ANG-20 bolt
through hole in fitting which is approximately 6 inches
forward of the rail post, head inside fuselage.

fe) On model L-4H put ANG-23 bolt through the
above hole.

(d) On models L-4A and L-4B the steerable il
wheel is atrached to the long spring leaf with ANG-11
bolt, AN310-6 aircraft castle nur, AN380-3-3 cotter pin.
(See figure 5 for recommended drawing tension.)

fe) On models L-4A and L-4B place short spring
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leal over long leaf and fit over bolt as in paragraph
(&), preceding. Use AN310-6 aircraft castle nut, AN380-
3-3 couter pin, (See figure 5 for recommended drawing
tension. )

ff} On model L-4H the steerable tail wheel is
attached to the two long leaves with ANG-13 bolr,
AN310-6 aircrafr castle nut, AN380-3-3 cotter pin. (See
figure 5 for recommended drawing tension.)

fg) On model L-4H place short spring leaf over
two long leaves and fit over bolt as in paragraph (),
preceding. Use AN310-6 aircraft castle nur, AN3IZ0-3-3
cotter pin, (See figure 5 for recommended drawing ten-
sion.)

(%) On all models put AN4-6 bolts through the
holes in the fitting at the bottom of the il post; fir
pad over bolts berween fitting and spring; fic “U”
fitting over spring and the bolts, Use AN310-4 aircraft
castle nut, AN380-2-2 cotter pin on each bolt, (See
figure 5 for recommended drawing tension.)

b, WINGS, STRUTS, AND CABLES.
(See fipnre 4.)

NOTE

Three men are needed to install wing panels
1o fuselage: one man at wing tip, one man at
wing root, and one man to install wing root

hinge bols.

(1} Install left wing panel.

{2) Put AN5-16 bolts through fuselage front and
rear fittings and wing spar fittings, heads forward.

{3) Install front lift strut to spar fitting, :

(4) Put AN5-17 bolr through fitting and strur,
head forward.

(3) Install rear lift struc to spar ficring.

{6) Put AN5-14 bolt through fitting and strur,
head forward.

(7} Raise wing up and slip lift strut fork ends
over lift strut fitting ac rear of landing gear vee.

(8) Put special bolts (82141) through forks and
ficring.

NOTE

Procedure for right wing panel is same as
listed for left wing panel.

(9) Check rigging of wings. (See Iﬁgﬂl’t 6.)

NOTE

Airplanes shipped disassembled have heen
properly rigged and west-hopped at factory
prior 1o disassembly. Rigring and adjustments
have not been altered during process of dis-
assembly and crating. Any changes in adjust-
ments will necessitate rerigging and  rtest-
hopping. .'-

{10) Pur two AN960-516 washers, one AN310-5
aircraft cascle nur, one AN380-2-2 cotter pin on each
wing root hinge bolt. (See figure 5 for drawing ten-
ston. )
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(11) Place bushing (80022-52) inside of bushing
(80022-65) on front spar fitting bolt (paragraph [4],
preceding). These two bushings are now replaced by
one bushing (82732-22). 82732-22 is interchangeable
with one each of 80022-52 and 80022.65.

(12} Install pulley bracker assembly on bolt (para-
graph {4}, preceding).

{13) Use AN310-5 aircrafr castle nur, AMN3E0-2-2
cotter pin. (See figure 5 for drawing tension.)

(14) Use AN9G0-316 washer, AM3II0-5 aircraft
castle nut, AN380-2-2 cotter pin on rear spar fitting bole
(parageaph {G], preceding). (See figure 5 for drawing
tension.)

(15} Use AIN320.5 shear nur, AIN380-2-2 cotter pin
on each strur fork bolt (paragraph [B}, preceding).
{See figure 5 for drawing tension.)

(16) Install jury struts.

NOTE

Jury strur with pitor tbe is installed on left
side. Bolr, nut, washer, and cotter pin sizes are
the same for left and righe installations.

(17) Arrach front and rear jury struts o spar
fitting. ' '

(18} Put AMN3-4 bolc through fieting and jury serur,
head forward fuselage.

(19 Use ANSG0-10 washer, AN310-3 aircraft castle
nut, AN3B0-2-2 cotter pin on each bolt. No drawing
tension recommended, normal drawing sufficient.

(200 Install clamps on lifc struts,

(21) Use small round clamps berween ends of strut
clamps.

(22) Pur AN-3-12 bolts through strut clamps and
round clamps.

(23} Use ANOGD-10 washer, AIN310-3 aircrafr castle
nut, AIN380-2-2 couer pin on each bolt. No drawing
tension recommended, normal drawing sufficient.

(24) Install jury struc spacer tube.

(25) Put AN3-5 bols rhmugh jury struts, jury
strut spacer tubes, and round clamps.

{26) Use AN960-10 washer, AIN310-3 aircraft casele
nut, AN3B0-2-2 corter pin on each bolt. No drawing
tension recommended, normal drawing sufficient.

(27) Connect air-speed line to jury struc pitot line
with 1% inch piece of 3/16-inch inside diameter rubber
tubing.

(28) Install cables and pulleys. (See figure 25.)

NOTE

Cable to lower aileron horn is in wing, ends
are bolted together inside cockpin; use owo
AMN115-16 shackles, AN3-6 holt, AN310-3 air-
craft castle nur, AN3B0-2-2 cotter pin. No
dmwin!__, tension recommended, normal draw-
ing sufficient.

(29 String cables thrnu&h fair-lead housings on
front life struts,
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(30) Install pulleys at spar swrut fittings; use
AN3IDG6-1T pin, AN380-3-3 cotter pin.

{31} Install fiber Fair-leads; secure with snap rings.
(32) Install pulleys inside cockpit at floor board.

{33) Connect cables to torque tube horn; use
AN115-16 shackles, AN3-6 bolt, AN310-6 aircrafr castle
nut, AN3IB0-2-2 cotter pin. No drawing tension recom-
mended, normal drawing sufficient.

(34) Pull cable to lower aileron horn through
under side of wing, arach wrnbuckle to horn; use
AMN3-5 bolt, AN310-3 aircrafr castle nur, AN3S(0-2-2
cotter pin. Mo drawing tension recommended, normal
drawing sufficient. '

AN3-5 bolt has been replaced by AN23-12 clevis
bolt. Draw nut 10 eod of threads on the clevis bolr and
safery.

MNOTE

See that murnbuckle mowves freely on aileron
horn at all times,

(35) Full cable to upper aileron horn through
wing. (Refer to paragraph 29, preceding.)

{36) Install pulley in upper wing bracker; use
AM4-14 bolt, AN310-4 aircrafr castle nur, AN3S0-2-2
cotter pin. No drawing tension recommended, normal
drawing sufficient.

(37} Connect turnbuckle to upper horn; use AN3-5
bole, AN310-3 aircrafr castle nur, AN380-2-2 cotter pin
on each nut, No drawing tension recommended, normal
drawing sufficient. AN3-5 bolr has been replaced by
AMN23-12 clevis bole. Draw nut to end of threads on
clevis bolt and safery.

{38) Check cables for tension.

NOTE

Cables that are two tight make suick action
very stiff; cables that are too loose make stick
‘action too free and uncertain; cables should
not slap nor wobble when stick is moved back
and forth several times in rapid succession.

(39) Afrer all wing hinge bolts have been installed
and safetied, wing root gap covers are installed. Use
siz¢ 4-30 x V2-inch machine screws and speed nuts at
the fuselage side and Mo. 4 Parker-Kalon screws at the
wing side, on models L4A and L-4B. On model L-4H,
use 3/32 x V2 brazier-head rivets and 1597-M-1 Tinner-
man speed nuts, Install the leading edge plates {center
section), use 6-32 elastic stop nuts at top deck,'and No.
4 Parker-Kalon screws at wing on models L-4A and L-4B.
On model L-4H use 3/32 x V4 brazier-head rivers and
1597-M-1 Tinnerman specd nus at the op deck and
Mo. 4 Parker-Kalon screws ar wing,

e. TAIL SURFACES INSTA[;LATIDN. fSee figure
4.) {
(1) Install stabilizrer sections.

(2} Clean liner tube, 16 inches long, lubricate with
cup grease, AAF Specification No. 3560, medium (thin
film); insert through stabilizer adjustment yoke.
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NOTE
Liner tube removed from disassembly and
placed in cockpit.
(3) Install leading edge of left stabilizer section;
use AMN3-13 bole, AN310-3 aurcrafr castle nur, AMN3IE0-2-2
cotter pin. (See figure 5 for drawing tension.)

NOTE

To differentiate between left and right stabi-
lizers and elevators, drain grommets are lo-
cated on under side of these surfaces.

(4) Clean liner tube, 9 inches long (not removed
for disassembly); lubricate with cup grease, AAF Speci-
fication No. 3560, medium (thin film) replace in fuse-
lage fitting.

(5) Install trailing edge of left stabilizer; use
AN3-12 bolt, AN310-3 aircraft castle nut, AN3IB80-2-2
cotter pin. (See figure 5 for'drawing tension.)

{6) Install right stabilizer section; use procedure
in paragraphs (3) and (5), preceding.

(7) Install stabilizer brace wires.

{(8) At fin use vwo special formed square washers;
ANE-15 bole, AN3IL0-5 aircraft castle nut, AN3B0-2-2
cotter pin. No recommended drawing tension, normal
drawing sufficient.

(9) Ar stabilizer trailing edge, use AN3-15 bolrs,
rwo small bushings, AN310-3 aircraft castle nuts,
AMN380-2-2 cotter pins. No recommended drawing ten-
sion, normal drawing sufficient.

(10} Ar lower [uselage fhtrings, use AN3-5 bolts,
AN310-3 aircraft castle nuts, AN380-2-2 cotter pins.
No recommended drawing tension, normal drawing
sufficient.

(11) Check seabilizer for lateral level; tolerance is
plus or minus 30 minuges,

{12) Install elevators. (See note under paragraph
[3]. preceding.} .

{13) Use AN324-35 pins, AN3B0-2-2 cotter pins,
L4-inch ourside diameter washers. Additional washers
may be used berween fittings to eliminate possible end
pla].r_

{14) Connect lower cable and link to lower eleva-
tor horn, use AN3-0 bolt, AN310-3 aircraft castle nut,
AN380-2-2 cotter pin. No recommended drawing ten.
sion, normal drawing sufficient.

(15) Connect upper cable and link to upper eleva-
tor horn, use AN3-5 bolt, AN310-3 aircrafc castle nut,
AN3B0-2-2 cotter pin in upper hole. No recommended
drawing tension, normal drawing sufficient.

(16) Use AN4-6 bolt, AN310-4 aircrafr castle nut,
AN380-2-2 cotter pin in lower hole. No recommended
drawing tension, normal tension sufficient,

(17) Install rudder; use AIN394-35 pins, AN380-2-2
cotter pins, ¥3-inch outside diameter washers. Washers
may be used berween fittings to eliminate end play.

{18) Connect cables to rudder horns; use AN23-12
clevis bolt, ANOGO-10 washer, AN310-3 aircraft castle

&
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nut, AIN3B0-2-2 cotter pin at each horn. Draw nut to

‘end of thread and safery.

NOTE

See that murnbuckles move freely on rudder
horns at all times.

{19} Connect rubber shock cords to rudder and
tail wheel connections. On Contrace W 535 ac-365006,
steel connector springs are used in place of the rubber
shock cords.

d. RIGGING PROCEDURE. (See fipure 6.)

(1) DIHEDRAL ANGLE.—To check the dihedral
angle ar the front spar, proceed as follows:
{w) Stretch a string along the top of the wings
above the front spar, from wing tip to wing tip, and
draw it tight.

{6} Check the dimension verdically from the
front edge of the center section to the string. For cor-
rect dihedral this dimension should be 434 inches plus
or minus bg-inch. Obtain this dimension by adjusting
the front struts in or out.

(2) To check for equal dihedral in each wing,
proceed as follows:

{a) Using the 30-inch level (without any spacer
blocks), hold it spanwise against the botrom of the
wing under the front spar in the space berween the
jury struts and lift strut antachments. Note the position
of the bubble and do the same on the other wing,

(&) Readjust the front struts until both wings
show the same amount of off-level, being careful with
each adjustment 1o set the left strut out the same num-
ber of turns as the right one is setr in, and vice versa.

(3) WASHOUT.—To adjust the washour ingthe
wings (dihedral of the rear spar), proceed as follows:

{a«} Ser a ¥g-inch spacer block on top of one end
of the 30-inch level.

(&) Working on the rib adjacent to the outer
end of the aileron, hold the level forward and aft along
the bottom of the rib with the spacer block at the rear
and the front end at the location of the front spar. The
correct washout will exist when the bubble is centered,
Adjust the rear struts in or out to obtain this condition.

(4) TAIL ASSEMBLY.—~With the airplane in level
position the stabilizers should be leveled ar their rear
spars. The hinge line should be straight from tip to
tip. Plumb the fin at the rudder hinges.

e. INSTALL PROPELLER. (See figure 4.)

(1) Place hub so that keyway points to the num-
ber 8 stamped on the propeller.

(2) lImserc six bolts through hub and p]até with
machined side towards propeller.

(3) Grease propeller shaft (thin ﬁIm} Use AAF
Specification No. 3560, medium.

(4) Insert propeller with key and ke:,rway martch-
ing.

(5} Tighten hub nut on shaft and SE:fct}-'.

(6) Tighten all bolts through propeller. (See figure
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3 for drawing LS00, )
{7) Check propeller track; tolerance not to ex-
ceed 1/16 inch.
(8) Safety through all bolis with 042 inch brass
safety wire.
eAd. INSTALL PROPELLER (MODEL L-4] ONLY).
(1) GENERAL.

fa) Prior o shipment, each propeller 1s as-
sembled for balancing and then balanced. The pro-
peller is then fully assembled, lubricated, and thor-
oughly tested for proper funcrioning.

(&) The propeller is shipped with the propeller
shaft nur, propeller shaft lock nut, a shafo key, and
the control bearing bracker disassembled. Since the
lubricant is fully contained within the propeller, there
are no seals required around the propeller shafr.

(c) Inspect completely for any damages from
handling or shipping. Clean all preservative grease or
coating from the propeller hub.

{d) Check the pitwch-change mechanism for
frec operation by turning the ring gear at the base
of the propeller hub.

(2) INSTALLATION.

{a} CONTROL ASSEMBLY.

~ I. The hand crank, 90-degree drive, the
control shaft extending through the fire wall to the
front of the engine, and its supporting bearings and
brackets are already installed in the airplane.

2. Remove the engine cowling,

3. Remove the two AN4-35 crankcase bols
located above and below the propeller shafr. (See
figure 6A)

4. Install the mounting bracker, using the
two ANE-35 bolws. Install a washer between each arm
and the engine crankcase, (See figure 0AL)

CAUTION
The AN4-35 bolts cannot be drawn tight
unless the bracker and washers ar~ installed;
therefore, this engine is not in proper adjust-
ment to use any other type pr-opeller.

Note
The ground-off end of the mounting bracket
goes w the top.
{&#) PROFELLER.
i. Inspect propeller shaft for any nicks or
burrs and if any are found, remove by polishing,
2. Install the RO00-333 propeller shaft key
furnished with the kit and lubricate the shaft with
engine oil, Specificavion No. AN-VV-0-4i6a, Grade
(M55,
3. Place the propeller on the shafr and push
it as far onto the shafc as it will go by hand.

Note
Be sure the key remains properly seated in
the propeller keyway.

4. Install propeller shaft nut, using bar and
wrench o tighten. Tighten nut to 200 foot-pounds of

Rewvised 5 March 1945

Section [i
Paragraph 2

torque—100-pounds pull on a 2Z-foot bar. {See fgures

6B and 6C.)

MOUNTING
BHRACKET

AM£.35 BOLTS

WASHERS

Figure 6A—Pitch Control Mounting
Brocket Instellation

FROPELLER
SHAFT NUT

Figt-are 6B—Inserting f‘rnpe”er Shaoft Nut

5. Insrall propeller shaft lock nut and tighten
with a bar. Align one of the locking pin holes in
this lock nut, with the hole in the hub, Inswall
AN392.13 lock pin, AN960-4 washer, and safery with
AMN3B0-2-1 cotter pin. (See figures 6D and GE.)

6. Install the AN392-21 pin that connects the
pfniun pgear universal to the control shaft and 5&f|‘:L}r_
with AN380-2-1 cotter pin. (See figure 6F.). %

7. Check the propeller for free operation
of the pitch-change mechanism and control shaft by
turl'n'ng the hand crank., 7V revolutions of the -hand

7
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crank will change the propeller pitch from low
rpm to high rpm position. The pitch range is 6
degrees,

%. Check the propeller for track. The blades
should align within 1/16 inch of each other

FROPELLER
SHAFT RUT
WERENCH §

FROPELLER
SHAFT LOCK

rigure 6D—Inserting Propeller Shaft Lock Nut

(3} REMOVAL.

{a} Disconnect the control shaft from the pin-
ion gear universal.

fb) Remove the two AN4-35 bolts through
mounting bracket and engine. Remove propeller and
attached bracker. Replace AN4-35 bolts. It is not
necessary to safery the nurs,

fc) Remove the lock pin from the propeller
shafr lock nut,

{d}) Loosen the [ock nur abour two wros,

AN 01-140DA-2

(e} Using the propeller shaft nut wrench and
a bar, loosen the propeller shaft nut. When the nur is
backed out against the lock nut, it will act as a puller

and will pull the propeller loose from the propeller
shaft.

PROPELLER

L J.- hoHIIB
LOCKING PIN
HOLES

A VLYIRRRRR

COTTER FIN
AN 38021

[OCK PINES
CANIILNE -

Figure 6E—Safetying Propeller Shaft Lock Nut

COTTER PIN

ANIBD-2-1 AN392.21 PN

Figure &F—=Pinion Gear, Shoft Conaection

Revised 5 March 1945
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(4) STORAGE ON AIRPLANE.

When the airplane s not in use, turn the
propeller o the horizonwal position. If the propeller
is exposed to the weather, protect it with a waterproof
cover. Be sure the propeller is left in the low-pitch
position. Coat the hub with engine oil, Specification
MNo. AMN-VV.(Ld4Ga, Grade 1043a.

f. INSTALL BATTERY (L-4A ONLY.)
(1) Fill battery with proper electrolytic solution
(specific gravity 1.285); check charge.
{2) Set battery in box, connect terminals,
{3) Check fuses.

g. HOOK UP GENERATOR (L-4A ONLY).

(1) Cable wires are marked so that proper hook-
up is facilitated. (Yellow wire to "A" post of gen-
erator, black wire to "L" post of generator, blue
wire 1o "B” post of generator housing.)

(2) Turn on generator switch to check Bper‘lt]ﬂﬂ
of generator.

(3) Battery indicator will show whether battery
is installed properly.
H, INSTALLATION INSTRUCTIONS FOR
RADIO (L-4A).
(1} REMOTE CONTROL PANEL.

{a) Imstall remote control panel in bracker lo-
cated to rear of sliding window; use four size 10-32
%4-inch machine screws in bracket. (See figure 8.)

(&) Run cable from remote control panel down
diagonal member to desk. Tape at foot intervals.
Note
All tapes to be shellacked.
{c) Run cable under desk to front of trans-
mitter.

{d) Clamp cable 1o under side of desk with U-
Clamps tound in cloth bag.

fe) Bring cable through hole w left of trans-
mitter,

{f) Install coupling connector.
{2} RECEIVER (L-4A). (See fipure 9.}

f&) Put three shock mounts on receiver case.
MNote
Remove receiver from case for this operation.
(b} Installation holes are drilled in wp sliding
window channel.

fe) Install receiver to channel; use two size
6-32 x ¥-inch roundhead machine screws, two 6-32
hex nuts,

{d) Install receiver to offser clamp on left wp
diagonal member; use size 6-32 x 1-inch machine screw
and hex nur in clamp.,

fe) Hook ground braid to ground stud on
right side of receiver case.
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(f) Hook antenna lead-in to post marked
"ANT™ on right side of receiver case.

(g} Put connector tip on end of yellow wire
from remote control panel and plug in jack in back
of receiver (connector tip in cloth bag.)

(3) TRANSMITTER (L-4A).

fa) Install transmitter to desk; use four size
10-32 x 1% inch roundhead machine screws, four
size 10-32 boot-wing type nuts, four 34-inch plain
washers. (See figure 10.)
Note
Inseallation holes are drilled in desk.

{b) Enlarge hole on right side of transmitter
50 that small connector on power cable can pass
through.

(¢} Putthe two ends of the power cable through
this hole. :

(d) Run the end with connector attached under
the desk parallel to the remote cable up to top
diagonal member in front of remote control panel.

fe}) Clamp in place; use double ciamp fuund
on diagonal member.

(f) Receiver cable connection is made here.

g} Run cable, without connecrtor, under desk
to enclosure door vertical member. (See figure 12.)

(#) Clamp cable to under side of desk. Use U-
clamps found in cloth bag.

(1) Tape cable o vertical member down w floor
board.

Note
All tapes o be shellacked.

(i) Run cable through cable guard to left
side of master control switch box. (See figure 12.)

(k) Pass cable through rubber grommet.

(1) Put terminals, Packard No. Zlﬂ' or equwn-
lent, on wires. :

(m} Fasten blue or positive wire to c::unnectiun
in middle of jumper on terminal strip inside box.

{n) Fasten black or negative wire w ground
terminal on same terminal strip.
Neote
Ground braid runs from this terminal to side
of box.

(4) ANTENNA.

{a) Install entrance fair- le.:d (hber tube) w0
bracker located 13 inches to the rear of remote control
panel. Use two Curtiss clamps, bolts, nuts, and lock
washers in RCA equipment. (See figure 11.)

Note |

Tube should extend ar Ieas: 6 inches above
enclosure.

8A
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{53 Pur antenna guidr;- ﬁttings oo top of en-

trance r-lead.

I Insiall rudder post fair-lead. Use clamps ax-
tached o rudder.

() Install flexible conduit and clamp on reel
plate.

{ Wind anwenna wire on reel,

{/ siring antenna wire through flexible con-
duir, enirance fair-lead, tail post fa‘r-lead, and install
drag unit Use swivel and connector_ring in RCA
equipment.

fg) Install reel on plate.

i/ Hook rransmicter lead-in 1o bolt on side of
flexible conduic block,

BB
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Note
Make sure that lead-in wire is not g-ounded
ar any point.
(3} ALTERNATE ANTENNA
INSTALLATION.

fa) In case Aexible conduit is not included, do
not cut entrance fair-lead; bue slide it toward reel
until it comes within 1Y% inches of reel.

(&) Install botom guide fitting {(RCA equip-
ment) on cockpit end of fair-lead.

{c) Artach transmiter lead-in wire 10 botom

guide hiting. Use hole drilled in fuing for this
PI.LFP-DS-E'.
() RECHECK.
" {a) Check all wiring connections for tightness.
f&) Check fuses. :

Revised 5 March 1945



s Section Il
AN 01-140DA-2

FRONT RUDDER PEDALS

FROMT BRAKE PEDALS
BATTERY BOX

FRONT CONTROL
STICK
1
REAR RUDDER PEDALS
REAR BRAKE __ | |
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___ MASTER SWITCH &

GENERATOR SWITCH BOX
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SECTION 11l
HANDLING AND GENERAL MAINTENANCE
INSTRUCTIONS

1. ACCES5S AND INSPECTION PROYISIONS.
NOTE

During manufacture, all necessary provisions
for access and inspection are incorporated in
the airplane. (See figure 15.)

a. WINGS.—Round inspection openings, one to eight
inclusive, on each wing are found on the delivered
airplane covered with fabric. Fabric is to be cur our at
time of frst 100-hour check. Opening 11 is provided
with a recrangular Pyralin cover by the manufacturer.

b. FUSELAGE.—Opening 12 (stabilizer screw inspec-
tion) is covered by the manufacturer. Opening 13 is
covered by the manufacrurer. Opening 9 (rudder cable
and elevator cable installation) is covered with a spring-
clip rype round inspection cover by the manufacturer.
Opening 10 (elevator cable installation) is covered with
a rectangular Pyralin cover by the manufacturer. Open-
ing 14 does not require any covering,

¢. ENGINE. (See figure 13.)—Engine cowl is de-
tachable for inspection of engine and parts. Periodic
checks of engine and parts are discussed in section VIII.

4. Remove wing root fairings to inspect wing hinge
hrtings.

2. GROUND HANDLING.

The airplane is provided with a rail-lifting handle
on the right side of the fuselage below the leading edge
of the stabilizer. The best procedure for moving the
airplane is to have one man lift and push from here.
The wing lift struts may be used for push points pro-
viding pressure is applied at a point not more than
2 feet from the fuselage.

CAUTION

Do not push or pull airplane by means of the
tail brace wires.

3. JACKING ARRANGEMENTS.
#. No provision for jacking is made in the structure
of the ajrplane.

b. For service or replacement of the landing gear,
the following procedure may be used:

(1) Lifr up on the lifr struts as near as possible w
the spar fittings.
(2) Pull down on the lift struts ac the same point
on the opposite wing.
¢. For service or replacement of the tail wheel, the
following procedure may be used.

(1} Lifr tail up by means of the lifting handle.

(2) Place padded "horse” under lower longerons
as far afr as is practicable.

4. LEVELING.
a. The airplane needs to be leveled only when it is
being rigged or weighed.
b. Tolevel the airplane, use the following procedure:
{1} See figure 6.
(2) Place adjustable jacks under the front axles,

CAUTION

Be sure that the brake fluid line does not rest
on the jacks.

(3) Place adjustable tripod under tail spring im-
mediately aft of fuselage attachment fitting.

(4) Place level across top longerons at the en-
closure door rear latch fittings. Right longeron is con-
structed Yg-inch lower than left, Compensate for this
difference by inserting a block Vs-inch thick under level
at the right longeron.

(3) Adjust jacks under wheels to bring airplane
into lateral Jevel.

(6) Place level on left longeron at sliding window
behind throttle levers.

(7) Adjust tripod under tail spring to bring air-
plane into longitudinal level

5. TIE-DOWN, PARKING, AND MOORING
INSTRUCTIONS.
a. To tie down the airplane use the tie-down ki,
type D-1. -
b. Use the following procedure:

(1) Place airplane with tail into wind.

(2) Drive ground-breaking pin (short, arrow-
pointed pin) into ground below tail-wheel spring at a
rearward angle. (See figure 14.) Remove pin.

(3) Place mooring arrow on end of long driving
rod and drive it in the hole made with the ground-
breaking pin for a distance of about 18 inches,

(4) Remove driving rod.

(5) Insert blunt end of threaded anchor rod into
anchor arrow and warn it undil it is tighe

*  (6) Artach eye fitting to squared end above ground.
(7 Tie rope 1o eye and il wheel. (See figure 14.)
(8) Break ground with ground-breaking pin
ll'pur:!gr:lph 21, pr{:cfding:l helow each frono Lift scrur
spar Atting. Drive pin at a forward angle.

(9} Follow procedure in paragraphs (3} o (6),
inclusive.
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{10) Tie rope to end eye and to each front lift

strut above pulley Auing.
CAUTION

Sufficient slack should be provided in the
ropes berween the mooring anchors and the
aircraft fitings to prevent them from causing
failures in the aircraft stirucrure, because of
tightening of the ropes by absorbuion of
maoisture,

{11y Wrap front seat belt completely around rear
stick, tighten, and buckle in conventional manner.
This will lock the ailerons and elevators and prevent
wind damage to these surfaces. (See figure 16.)

{12} See thar all switches, valves, and thrortles are
in "OFF" position.

{133 Close the enclosure door by reaching through
sliding window opening.

{14) Adjust sliding window swop screw so thar it
puts slight tension on sliding window. Slide window
up, leaving narrow opening at top to make reopening
casier.

(15) Put canvas cover on propeller.

{163 Tie canvas covers over windshield and cellu-
lose acerate canopy.

CAUTION

Do not wrap or tie any ropes to the gas gage

wire. When removing covers, be sure the gas

wire is nor bent

6. SERVICE (FUEL, QIL),
a. FUEL.
(1) Fuel tank capacity is 12 U. 8. (10 Imperial)

gallons.

(2) Fuel should be Specification No. AN-F-23,
grade 73, or U. 5. Army Specification No. 2-103, grade
HO.

(3) Remove fuel cap and gage assembly (figure
13); insert hose and fill rank.

{4) Fuel consumption ar cruising speed is 4,25
U. 5. (3.54 Imperial) gallons per hour.

b, OIL.

(1) Oil reservoir capacity is 1 UL 5. (.833 Imperial)
gallon, .

(2) Use oil, U. 5. Army Specification No. 2-104-B,
grade 30. As an alternate oil, use Specification AN-VV-
(0-446, grade 1080 for summer operation and grade
1065 for winter operation,

(3) Drain and refill oil sump every 25 operating
hours. Engines equipped with Fram oil filters will be
drained and refilled ar 100 hours unless the condition
of the oil indicates an earlier change is desirable. NOTE:
Specification AN-VV-0-446 and U. 5. Army Specifica-
tion 2-104-B oils will not be mixed. If change in oil
specification is made, the oil system will be drained
before refilling. Used oil of these specifications will not
be mixed for reclamation purposes. When a change to
U. 5. Army Specification 2-104-B oil is to be made initi-
ally in an engine previously serviced with Specification
AN-VV.0.446 oil, the following procedure will be ob-
served:

1&
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{a) The engine sump will be drained and filled
with oil, U. 5. Army Specification No. 2-104-B, grade 30.

(b) After 10 hours of operaticn, the sump will
be drained and refilled with new oil.

(c) After 15 additional hours of operation, the
sump will again be drained and flled with new oil

{d) il changes thereafter will be accomplished
as specified in paragraph 6.5.(3) of this section.

(4) Replenish oil as needed. Consumption of oil
is .25 U. 5 pint or .026 Imperial gallon per operating
hour.

(5) Oil reservoir filler cap with atrached gage rod
is located on the right side of the engine. (See figure
13.) Filler cap is accessible by removing cowl pins on
right side and parually lifting top section.

CAUTION
Care should be taken when lifting cowl to
prevent damage from too much bending.

7. HYDRAULIC BRAKE FLUID.

a. It is very important that the hydraulic brakes be
kept in the best operating condition. All connections
should be checked for leaks before each day's flight
Slight pressure on each rear pedal will show that the
brake works properly. Under normal conditions the
level of the Auid in the reservoir should be checked
at each 25-hour inspection,

b, On models L-4A and L-4B, if a line breaks and the
fluid is lost, repairs and replacement of fluid are made
as follows:

(1) Repair or replace line; check line and all con-
nections for leaks.
(2) Remove slotted plug from cylinder. (See fig-
ure 19.)
NOTE
Cylinder is located under, and is part of, the
rear pedal. Sloted plug is in front of the
pedal.
(3) Fill cylinder with Houdaille-type L-475 or
AAF Specification MNo. 3586, grade A, brake fluid.
NOTE

Houdaille-type L-475 brake fluid does not in-
jure fabric or doped surfaces, If other types of
fluids are used, care should be taken not to
spill such fluids on fabric and doped surfaces.

(4) Slowly pump pedal four or five full strokes.

(3) Open connection “A" at brake pressure plate
fitting. (Sce figure 19.) Place a clean container under
opening to prevent waste of fluid.

(6) Pump pedal ahead and held it. The flow of
Auid forces air out of the line.

(7) Close fitting either by tight pressure with
thumb or by tightening the connection,

(8) Let pedal rewurn.
(9) Open connection again.

Revised 1 March 1948
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(10) Pump pedal ahead and hold ir.

(11) Tighten connection and allow pedal to re-
rurn.

(12) Fil cylinder completely.

(13) Replace slotted plug.

(L4} Check pedal action. Action will be loose and
sloppy if there 15 air in the line. Action will be firm
and tight after approximately 1 inch of pedal travel
when fluid completely fills the line.

{15} Use the above procedure, paragraphs (2) to
(14), inclusive, for bleeding brakes.

¢. On model L-4H, if a line breaks and the fluid is
lost, repairs and replacement of fluid are made as fol-
lows:

(1) Repair or replace line; check line and all con-
nections for leaks.

(2) Remove screw from bleeder tee (a-37-33) at
wheel and loosen check nuc

(3) Connect hose from pressure can or pump con-
tining Univis No. 34 brake fluid, AN Specification No,
AN-VV-0-30606.

: NOTE

Use 815 pounds pressure in can. If pressure
can is not available, an ordinary tire pump
filled with brake fluid can be used to force
the fluid into the system.

(4) Remove hex-head plug from top of cylinder.
(See figure 20.)

Revised 5 March 1945
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(5) Place waste or cloths around cylinder to pre-
vent overflow from causing damage to floor boards,
fabric, or doped surfaces.

(6} Force fluid out of cylinder until all bubbles
disappear by opening the valve on the pressure can or
depressing the pump plunger.

NOTE

Fluid will flow for a short interval before the
bubbles appear.

(7) Replace plug in cylinder while pressure is
still on.
MOTE

Seal plug with Gas-tite or Permatex, U, S
Army Specification No. 2-86, o prevent leaks.

(8) Tighten check nut on bleeder tee; release pres-
sure on the hose by closing valve on pressure can or
by raising pump plunger; remove hose,

(9} Insert screw in bleeder tee and draw tighe

(10) Pedal should travel about 114 inches after
this operation.

(11) Use the above procedure, paragraphs (2) two
(10), inclusive, for bleeding brakes.

8. LUBRICATING REQUIREMENTS.
(See fiprnre 21.) _
Foints requiring oil and grease are indicated on the

figure.
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Figure 21— Lubrication Chart
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and meital primer, AN Specification No. AN-TT-P-656,
should be applied. After ine primer has dried, a finish
coat of the desired color may be added.

2. FUSELAGE.

a. FUSELAGE FRAME.

(1) The fuselage frame is constructed of seamless
steel tubing welded ar the joints to form a rigid struc-
ture, A number of highly stressed members are of
chrome-molybdenum steel. All other members are of
SAE 1025 steel.

{2) Accumulations of dirt in the cockpit and in
the crevices berween the fuselage tubes and the cloth
covering should be removed occasionally, as moisture
will he absorbed by the dirt with the possibility of
corrosion or fabric rot. A regular inspection of the
lower longerons near the tail post should be made to
guard against corrosion.

b, ENGINE MOUNT.

(1) The engine mount is similar to the fuselage in
construction. An occasional check of the bolts attaching
the mount to the fuselage should be made to see that
these bolts and also the engine attaching bolts are
snug. Do not draw these bolts too tight as a failure in
one of the bolts may result. It should be remembered
that terrific loads can be put on a bolt by overtighten-
ing. (See figure 5 for drawing tension.)

(2) In handling the plane on the ground, care
should be taken to prevent the application of loads at
points other than fuselage clusters as bowed or kinked
members may result. Wood fairing strips are used to
give the fuselage its form, and these may be damaged
by rough handling.

3. CHASSIS.

. GENERAL.—The main gear on the airplane con-
sists of individually sprung wheels on which are
mounted low-pressure tires.

b. TIRES.

(1) It is important that the 8.00 x 4 tires be kept
fully inflated to 16 pounds per square inch pressure at
all times as operation of the hydraulic brakes when the
tires are soft may cause the tires to creep with con-
sequent damage to the valve stem.

(2) It is advisable when installing 2 tire on a
wheel o check to make certain that the beads on the
tire are seated on the wheel rim. The tire should then
be inflated to about 35-pound pressure to force the tire
beads out into the taper of the rim. Air should then be
let our until the correct pressure of 16 pounds per
square inch is reached. This will assist materially in
preventing tire “‘creep.”

(3) Ar first signs of wear on the tire, reversing
the tire on each wheel will equalize wear and give
longer tire life.

e. WHEELS. —~Casr-aluminum wheels with Timken

tapered roller bearings are lubricated at the factory and
should not require additional lubrication for several

Saction IV
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hundred hours. When removing wheels, dust and dirc
should be kept out of the bearings. When reinstalling
wheels or to remove end play in wheel on axle, do not
tighten axle nut enough to cause binding on the roller
bearings as this will result in excessive wear. The
proper procedure in adjusting the axle nur is w tighten
nut while rotating wheel until a slight drag is felr,
then back nut off one castellation, and cotrer.

o, WHEEL BRAKES. (See figunres 19 and 20.)

(1} A full hydraulic system of individual wheel
braking is used. Heel-type brake pedals are mounted
on each side of the cockpit. The rear set of pedals are
part of the master cylinder. The front pedals are con-
nected to the rear pedals by means of wire tie rods.
Each pedal is thus connected to a master cylinder for
individual control of the wheels for ground maneuver-
ing.

(2) It is important that the cylinders be kept
filled with genuine Houdaille or Univis No. 34 Zuid,
AAF Specification No. 3586, grade A, or AN Specifica-
tion No. AN-VV-0-366, as any air bubbles introduced
into the line due to a low fluid supply will cause a loss
of brake effectiveness. This fact should be kept in mind
when any work is done on the brake system. An in-
dication of air in the brake lines is found in a "fading”
pedal, that is, pressure applied to the pedal will cause
the pedal to travel to its limit without the usual solid
feeling. To remove the air or to service the system see
section TIL , paragraph 7.

(3) It may be well to remember that air may be
introduced into the lines if any fitting is disconnected.
Care should be taken to prevent brake fluid from
getting on brake linings during bleeding operations.
Under no conditions should brake pedals be operated
when wheels are removed as the brake linings may be
sprung out of their housings causing damage to the
linings or springs. The operating principle of these
brakes depends upon the expansion of a rubber bag
under the segments of brake lining. Lubricating oil will
damage the system and for this reason only genuine
Houdaille should be used on the models L-4A and L-4B,
and Univis No. 34, AAF Specification No. 3586, grade
A, or AN Specification No. AN-VV-0-366, should be
used on the model L-4H.

{4) A routine inspection of the brake system is
advisable.

e. LANDING-GEAR FITTINGS.—All hinge fictings
should be lubricated regularly with engine oil, and a
check for wear or looseness should be made. As the
hinge fictings are bushed with steel inserts, these may
be replaced to remove play. Bolts should also be in-
spected for wear and replacement should be made at
the first signs of wear. End play should be eliminated
by the insertion of washers of correct thickness,

f- TAIL WHEEL.—Tire size is 6 x 2.00, solid rubber.
Lubricate all bearings frequently with AAF Specifica-
tion No. 3560, medium grade. See that all tail-wheel
installation bolts are drawn tight. (See figure 4.)
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4. CONTROL SURFACES.
a. AILERON.

{1} The aileron structure i3 of aluminum alloy
with fabric covering. A channel runs the length of the
aileron and serves as a main spar to which is attached
the nose former ribs, nose cover sheet, trailing edge,
ribs, hinges, and horn fittings. Soft aluminum rivets
are used to auach the component parts to the spar.
When it becomes necessary to recover the aileron, it is
advisable to check all riveted joints for looseness. The
security of the hinges and control attachment should be
determined. Lubricate hinges occasionally with light
engine oil and check for cotter pins in hinges. Check
pins for wear; replace worn parts.

{2} The lateral mortion of the control stick rotates
the torque tube, to the rear end of which is attached
an aileron control arm. Conrtrol cables are attached to
this control arm and pass over composition pulleys at
the edge of the floor, up to the rear edge of the front
lift strut to the wings. Where the cables enter the
wings, as well as at twerns within the wings, they pass
over composition pulleys. Passing through the wing
to the rear they are connected to the upper aileron
horns. A cable connecting the lower aileron horn in
each wing passes along the rear of the front spar.
Lubricate all moving parts in the aileron system regu-
larly wich light engine oil 1o reduce friction. Inspect
all cables for wear at pulleys and fair-leads.

{3) If it becomes necessary to rig the ailerons, use
the following procedure:

{a) Locate control sticks ar midpoint of lateral
travel.

{6) Line up trailing edge of aileron with the
inboard trailing edge of wing.

fe) If the aileron is too high, opea the turn-
buckle on the cable attached to the upper aileron horn
and then draw up twurnbuckle on cable attached to
lower aileron horn the same amount. If the aileron is
too low, the above turnbuckle adjustments are in re-
verse. It may be necessary o check through the rigging
several times in order o ger the proper positioning of
all parts.

(d) Check to see that there is no play or loose-
ness in the action of the ailerons when the control
stick is moved.

e} Safery all urnbuckles and nuts.

NOTE

Do not draw the turnbuckle forks tightly
against the horns; the turnbuckles should
move freely in all positions over the horns.

b. VERTICAL FIN.—The vertical fin has a steel tube
leading edge and rear post. The ribs are of low carbon
steel channel. A short stub of steel wbe is welded to
the lower end of the leading edge spar and fits into a
tubular socket in the fuselage. An AN bolt fastens these
parts together, During pericdic inspections these bolts
should be checked for tightness and corter pins,
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.c. RUDDER.

(1) The rudder has a steel tube leading and rrail-
ing edge and channel sweel ribs. No maintenance other
than an inspection for corrosion during overhaul is
necessary. Drain grommets in the rudder cover should
be kept open. The hinges attaching the rudder to the
tail post and fin rear spar should be lubricated with
light ¢ngine oil. Accumulations of dust and dirt on
hinges should be removed.

{2) The rudder control system is fairly simple and
very little maintenance is necessary. Inspect control
cables at the fair-lead under the seat, and those just
ahead of the point near the tail where the cables pass
through the fuselage cover. See that rudder pedal rerurn
springs are operating to hold the pedals bacx. Lubricate
hinges with light engine oil.

d. STABILIZER.

(1) The stabilizer has a steel frame consisting of
tubular leading and trailing edges and channel steel
ribs, The leading edge has a mbular steel liner inside
the front spar, joining the two sections of the stabilizer.
A stabilizer yoke is attached thereto, through which an
adjusting screw passes. A pulley on the lower end of
the screw is urned by means of an endless cable from
a crank on the left side of the cockpit. Lubricate screw
mechanism with light engine oil. Do not allow any of
the lubricant to get on the cable as it causes the cable
o slip.

{2) A rubular steel liner joins the rwo sides of the
stabilizer at the rmiling edge, and this liner passcs
through a short tube installed in the fuselage. An ocea-
sional check should be made to see that the bolts ar-
taching the leading and trailing edges to the liners are
drawn snug, and that cotter pins are in place.

(3) Steel tie rods brace the stabilizer to the fin and
fuselage. These tie rods should not be rigged tighter
than necessary as high loads may be imposed on other
parts of the tail surfaces or fuselage. It should be re-
membered that even with the tie rods rigged "flabby,"”
they will be tensed by a very slight deflection of the
surfaces and thus will do their work as well as if they
were rigged very ughdy. In adjusting the tension of
the tie rods, care should be taken so that marring of
the rods will not resule. Friction tape should be
wrapped around the rods near the threads. Pliers nay
then be used to grip the wires but be certain to grip
on the tape. The nipple may then be turned with a
wrench after the lock outs have been loosened. Two
threads at each end of the rod must be visible through
the end of the nipple. A line inspection of the tie rod
and fittings should be made to check cotter pins and
lock nuts.

(4) The stabilizer is operated by a crank located
on the lefr side of the cockpit. An endless stranded
cable passes around a V-groove pulley attached 1o the
crank, then back through the fuselage to another V-
groove pulley on the lower end of the stabilizer adjust-
ing screw. Turning crank forward or backward ro-
tates the screw which in turn raises or lowers a stabi-
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lizer yoke attached to the front of the suabilizer. This
alters the angle of incidence which compensates for
“nose heaviness” or "nose lightness.”

CAUTION

Under no circumstances should the stranded
cable from the cockpit to the rear of the fuse-
lage be lubricated as this may cause slippage.
If it becomes necessary to increase the tension
on this cable, an idler pulley adjusting nur is
located at the tail near the front of the stabi-
lizer and is accessible by removal of the in-
spection plate on the left side of the fuselage.
Do not tighten this nut excessively as binding
of the driving mechanism may resule.

{5) The stabilizer indicator consists of a fine wire
passing back from the control ¢rank in the cockpir,
over a composition pulley in the tail of the fuselage, 1w
the stabilizer yoke. If any adjustments are made to the
stabilizer indicaror system, check to assure correct
functioning of the smbilizer indicator with respect 1w
stabilizer position.

{L) A return spring of the stabilizer indicator
mechanism is located above the stabilizer operating
crank and is accessible by removal of the indicator
faceplate.

e. ELEVATORS,

(1} The elevator structure is very similar to the
rudder, Mo maintenance other than inspection for cor-
rosion is needed. The hinges artaching the elevators
to the stabilizer should be cleaned and lubricared with
light engine oil at frequent intervals.

{2} The fure-and-aft motion of the control sucks
is ransmitted back through the fuselage by means of
the following linkage. The sticks are mounted on a
torque tube which passes benearh the front seat above
the floorboard. The lower ends of the sticks are con-
nected to a push-pull tube which passes through the
torque tube and imparts action o a bell crank located
behind the rear seat. Two Y inch 7 x 19 cables are
artached to this hell crank and are connected ar the
rear to the elevator horns by means of rurnbuckles and
links.

NOTE

See that turnbuckles move freely in all posi-

tions over the links.

(3) The principal control syst¢m parts are readily
serviced and inspected by removing the inspection
plates on the belly of the ship.

(4) An occasional lubrication of the elevator bell
crank located behind the rear seat will reduce control
system friction and prolong bearing life.

5. FUEL SYSTEM.
(See figure 18.)
g, FUEL TAMK.=The fuel tank 15 located in the

fuselage berween the engine fire wall and instrument
panel, and has a capacity of 12 U. S. (10 Imperial) gal-
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lons. This fuel tank is supported by flar steel straps
lined with felt to prevent chafing. If it becomes neces-
sary to remove the fuel tank, drain fuel and disconnect
fuel line and shut-off valve control shafi. Remove filler
cap and all lines and controls which run under the tank
to the instrument panel. Then remove the diagonal
fuselage tube running from the upper right longeron
to the center of the fuselage cross tube at the floor be-
hind the fire wall. This is easily done by removing the
bolt in each end of the fitting and then sliding ube
downward outside the lower fiting. The tank may
then be removed from the cockpit without removing
the cowling,.

b. PRIMER.—A primer to assist in starting the en-
gine is mounted on the instrument panel. A fuel line
runs from the strainer up to the primer pump, and a
return line runs back to the engine. Always see that
the primer plunger seats firmly, as irregular operation
of the engine may result from leaking needle valve
in the primer pump.

c. CARBURETOR HEATER.

{1} A carburetor heater is installed on the engine
and is operated by a push-pull control on the right side
of the cockpit by means of which the pilot can regu-
late temperature of the air entering the carburetor.
Little maintenance is necessary; however, check valve
for free operation.

(2) Extreme care should be taken in hot weather
to s¢e that no carburetor heat is used; otherwise, over-
heating of the engine may resulr.

{3) The points of the fuel system which require
regular servicing are:

fa) Fuel strainer on fire wall,
{8} Dirain in fuel tank.
{e) Strainer in fuel tank.

d. FUEL STRAINER.—The fuel strainer is located
in the engine compartment on the fire wall and should
be inspecied daily for accumulations of water or sedi-
ment. It is a good habit to remove bowl and screen from
the fuel strainer at least every 10 hours and clean both
and flush the lines by allowing fuel to flow through
with bowl removed. Always safety nut under bowl afrer
servicing.

e. TANK DRAIN.—A drain is located at the rezr of
the gasoline tank and is accessible from the cockpir

Remove the drain plug to allow water and sediment
to drain from the tank.

f- TANK STRAINER.—A fnger strainer is located
in the fuel tank outlet fitting to which the fuel line
attaches. This finger strainer is intended o prevent
large parricles of foreign matter entering the fuel lines.
The finger strainer should be removed and cleaned

every 100 hours by removing the fuel line and fittings
from the bottom of the tank.

6. ELECTRICAL SYSTEM.

a. A G-volt electrical system is installed as standard
equipment in the L-4A only. Equipment includes a
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SECTION V¥V
FINISH SPECIFICATIONS

1. APPLICABLE SPECIFICATIONS
AND INSTRUCTIONS.

This aircraft is finished in accordance with Civil
Aeronautics Administration requiréments and best com-
mercial practices,

2. GENERAL INSTRUCTIONS.

This specificarion covers the protective treatment of
each section of the airplane.

3. MATERIAL.

All materials used in the finishing of any one aircrafe
part shall conform with Civil Aeronautics Administra-
tion requirements and shall be subject to such tests as
the inspector shall prescribe to determine compliance
with these requirements.

4. APPLICATION OF SURFACE TREATMENTS
OTHER THAN PAINTING.

a. CLEANING MATERIALS,
(1) ALUMINUM, AND TERNEFPLATE SUR-
FACES.

(a) Wash thinner, type B-1. Use thinner, dope,
and lacquer, AN Specification No. AN-TT-T-256.

fbj Thinner shall be applied with brush or soft
cloth to remove oily film.

(¢) Wipe surface dry with soft, clean cloths.

(2) OUTSIDE SURFACES OF STEEL TUBING
AND ALL SURFACES OF STEEL FLAT STOCK.

(@) Dilute solution of metal prep, phosphoric
acid-alcohol cleaner. (Refer to paragraph 14.4., follow-
ing.)

(&} After major forming and cutting operations,
dilute solution shall be applied to surfaces with a brush.

(¢) Surfaces shall be wiped dry with clean, dry
cloths.

(d) Inside surface of tubing shall not be cleaned.

(3) NEUTRALIZER AFTER SOLDERING,

fa) Wash solution, 1 pound of sodium bicar-
bonate in 5 gallons of water.

(&) Bathe surfaces in solution to remove acid
condition necessary for soldering.
{4) WELDED SURFACES.

() Welded sections shall be thoroughly brushed
or sandblasted 1o remove welding flux or scale.

(&) Metal prep {phosphoric Acid-Alcohol Clean-
er) shall be applied to these areas after brushing.

b. CADMIUM PLATING.—Cadmium-plated parts
are procured under the following classifications:

Class
Aircraft bolts and nues 04-A AAF stock
Lock washers 29 AAF stock
Plain washers 0d-A AAF stock
Cotter pins 29 AAF stock
Turnbuckles 04-A AAF stock
Strut fork ends 04-A  AAF siock

¢. ZINC PLATING.—All surfaces to be zinc plated
{galvanized) shall be processed in accordance with
Civil Aeropautics Administration requirements. All
parts that are zinc plated are purchased from Air Asso-
ciates, Inc., Garden Cicy, N. Y. Items are 7 x 19 and
7 x 7 flexible control cables (AN Specification No.
ANM-RR-C-43, class 04-A).

d. CHROMIUM PLATING.—AIll parts or surfaces to
be chromium plated shall be processed in accordance
with standard commereial practice. All chromium.-
plated parts are stabilizer adjustment crank and es-
cutcheon plate; both items buffed to a satin finish and
purchased from the Dura Products Co., Toledo, Ohio.

5. APPLICATION OF FINISHING
MATERIALS.

a. CONDITION OF SURFACES.—All surfaces shall
be thoroughly clean and dry at time of application of
any paint coating.

(1) CLEANING OF SURFACES. (See paragraph
4, a., preceding.)

b, AIR AND WEATHER CONDITIONS.—The fol.
lowing armospheric conditions shall be met:

(1) Dopes and primers shall be applied at temper-
atures berween 21 to 327 C (70 to 90° F).

(2) Relative humidity shall be held below 60 per-
cent,

(3) Air shall be clean and fresh, Dope or primer
shall not be applied where strong drafts or moist sea
breezes prevail.

{(4) Blush shall be avoided. Blushing is caused by
too rapid evaporation or relative humidity conditions
are too high. Blushing tendencies are increased if
strong currents of air flow over the surfaces when spray-
ing or immediately thereafter. Add 10 to 25 percent of
thinner blush retarder AN Specification No. AN-TT-
T-250 to thinner AN Specification No. AN-TT-T-256,
if blushing persists.

¢. PREPARATION OF COATING MATERIALS.—
Materials shall be prepared for application under clean
conditions with clean equipment. Mixing shall be con-
trolled by either weight or volume to insure uniformiry
of all materials prepared for use. Figure 22 forms the
basis of procedure for mixing dopes and primers.
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d. FILM THICKNESS.—Contractors, painters, and
inspectors should endeavor to control film thickness
within established limits. The normal thickness of a
single coat of finish used on meral is considered o be
001 plus or minus 20 percent for enamel and lacquer
and half this for primer. The flm thickness of ma-
terial on fabric is applied as follows:

(1) DeVilbiss MBC gun, FF fluid tip, 704 aircap,
or equal.

(2) Pressure: fluid 40 pounds in 3-inch hose. Air
60 pounds.

(3) Temperarure: 24 to 277 C (75 to 80® F).
(4) Hold gun 5 to 7 inches from surface.
(5) Travel: approximately 2 feer per second.
e. Zinc-chromate primer spray-coated shall be ap-
plied as follows: (See figure 23.)

(1) DeVilbiss gun with cup, AV-15E fluid tip and
needle, 306 aircap, orc equal.

{2) Pressure: air 50 pounds.
{3) Hold gun 6 to 8 inches from surface.
{4} Travel: approximartely 2 feet per second.

f- DRYING TIME AS INFLUENCED BY FILM
THICKINESS.—It is estimarted that drying time will in-
crease at a rate proportional to a value berween the
square and the cube of the film thickness. Thus, the
total drying time of a series of thin films will be lower
than that of one thick coat. It is important that true
drying be distinguished from apparent drying. (Para-
graphs 9. 4. (10) and (11), following.)

g- APPLICATION BY DIPPING.—Zinc-chromate
primer is applied to tubing surfaces and the various
small parts by dipping., The flow method, alternare to
dipping, 15 used when large surfaces such as fuselage
and tail surfaces are to be primed as a unic

6. DETAIL REQUIREMENTS FOR
FINISHING SYSTEMS.

Zinc-chromate primer, AN Specification No. AN-
TT-P-G56 shall be applied as noted in figure 23.

7. SPECIAL REQUIREMENTS FOR
CORROSION PREVENTION.

FREE DRAINAGE.—Drain holes are provided on the
undersurface of the wing and ailerons at the trailing
edges. Holes are also provided on the undersurface of
the elevators and stabilizers. Holes allow free drainage
of moisture from these areas. Holes are reinforced with
Pyralin grommets to prevent tears in the fabrie.

8. GENERAL PRECAUTIONS.

2. WELDING AND SOLDERING.—After soldering
the lock seams and joints on the gas tank, the surfaces
are carefully washed in sodium bicarbonate solution 1o
remove all excess soldering acids. Welds are brushed
with wire brush or sandblasted.

b. WORKING SURFACES.—Special’ care shall be
exercised to ascerrain that paint is not applied to work-
ing parts or to adjustable screw threads, oil holes and
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cables, Paint shall not be applied to ftungs 1o such .
manner as o cause malfuncrioning of bearings, hinges,
or pulleys.

¢. RUBBER.
CAUTICN

Rubber shall not be painted, oiled, or greased.

d. FIRE WALL —Fire walls and engine structures
forward thereof shall receive the minimum finishing
material compatible with reasonable protection. Engine
mount, after welds and mubing have been thoroughly
cleaned, shall be finished with dip primer.

2. FABRIC SURFACES.
a. GENERAL —Fabric-covered surfaces shall he

doped according to the following procedure:

(1} Before applying any coat of dope (whether
clear or pigmented) all surfaces shall be free from dust,
dirt, or grease and properly dried.

(2) All clear doped surfaces shall nor be exposed
without a protective covering of dope for a period of
over 48 hours.

(3) Complete and thorough adhesion of the vari-
ous layers depends upon the fact thar each wer coart
softens and partially dissolves the layer immediately
under it. If a top coating, therefore, is applied over a
dope which docs not soften, no real adhesion occurs.
Thus, if pigmented nitrate dope containing absolutely
no cellulose acetate solvent is applied over a cellulose
acetate dope film, it may not adhere.

(4) Thinning must be properly accomplished and
controlled.

{5) The weight of coatings must be controlled,
and uniform coatings free from defects must be applied.

(6] Sandpaper must be cautiously applied.

{7) Dope shall never be poured on surface.

(8) Dope shall not stand in open containers ex-
posed to the air for more than 1 hour.

(9) Pigmented dope must be stirred in the con-
tainers at frequent intervals to insure correct shade,
protection film, and amount of covering and hiding,

(10) Evidence of proper drying of doped surfaces:

(@) Shall be exposed to air at 27° C (80° F), 40
minutes to 1 hour.

{b) Fabric shall show increasing tightness with
each additional application.

(¢) Sandpapering operation shall produce a dust
which does not adhere tenaciously to the sandpaper.

(11) Evidence of proper drying of spray primed
zinc-chromate primer:

fa} Treated surfaces shall be exposed 1o air at
32% C (90° F), 20 minutcs to 2 hours.

b, DETAIL FOR WINGS.
(1) Use spray equipment noted in paragraph 5,
preceding.
{2) First coat of clear dope (paragraph 5. c. pre-
ceding) shall be brushed on.
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{3) Brush clear dope on leading edge.

(4} Allow coat to dry.

(3} MNap shall be removed by hand sanding using
180X grit dry sanding paper.

(6 Second coat of clear dDI.wE' shall be brushed on.

{7) Brush clear dope on leading edge.

{8} Allow coat to dry.

{9} Hand-sand lightly, using 180X grir dry sand-
ing paper.

(100 Tapes, grommets, and reinforcement paiches

shall be applied using clear dope brushed on as the
adhesive vehicle,

{11) Allow tapes, grommets, and patches 1o dry.

(12) Lighty sand edges of tapes and reinforce-
ment patches, using 170X grit dry sanding paper.

{13} Third coat of clear dope shall be applied ver-
tically.

(14) Brush clear dope on tapes and leading edge.

(15) Spray clear dope on tapes and leading edge.

(16) Allow coat to dry.

(17) Hand-sand entire surface lightly to a smooth
finish.

(18) On models L4A and L-4B, rwo coats of
alumioum dope {(paragraph 5. ¢, preceding) shall be
spraved on, the second cross-coating the first while it

is still wet. These coats of aluminum dope may be
eliminated.

(19 Allow coars o dry.

{20) Hand-sand entire surface to a smooth finish
with 180X grir dry paper.

(21) Twao coats of finish color dope {paragraph 5.
c., preceding, and 11 4. following), sprayved on, the
second coat cross-coating the firse while still wer.

{22y Allow coats to dry for finished surface.

¢. DETAIL FOR FUSELAGE AND OTHER COV-
ERED SURFACES.

(1) Use spray equipment noted in paragraph 5. d.,
preceding, or equal.

(2} First coat of clear dope {paragraph 3. ¢., pre-
ceding) shall be brushed on.

(3} Allow coat to dry.

(4) Nap shall be removed by hand sanding, using
180X grit dry sanding paper.

{3) Second coar of clear dope shall be brushed on.

() Allow coat to dry.

(7) Hand-sand lightly, using 180X grit paper.

(8) Tapes, grommets, and reinforcement patches

shall be applied, using clear dope brushed on as the
adhesive vehicle.

() Allow tapes, etc., to dry.

(10) Hand-sand edges of tapes and reinforcements
lightly using 180X gric dry sanding paper.

(11} Third coat of clear dope shall be sprayed
horizontally.
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(12) All tapes shall be brushed with clear dope
and then sprayed.

(13) Allow coat to dry.

{14) Hand-sand lighdy with 180X grit dry sand-
ing paper (portable sanding machine with 180X gric
belt alternate} to a smooth fHnish.

(13} Twocoats of aluminum dope (paragraph 3. ¢,
preceding) shall be sprayed on, the second coat cross-
coating the first while still wet, on models L-4A and
L-4B. These coats of aluminum dope may be eliminated.

{16} Allow coats to dry.

(17} Hand-sand entire surface to a2 smooth finish
using 130X grit dry sanding paper.

{18) Two coats of hAnish color dope (paragraph
3. ¢., preceding, and 11, a., following) shall be sprayed
on, the second coat cross-coating the first while still wer.

The cockpit fabric shall be treated the same as the
external fabric. Two coats of olive-drab pigmented
dope (paragraph 3. ¢, preceding) shall be cross-coated
on the other surfaces such as foor boards, seats and
pedals. All surfaces not to be doped shall be adequarely
protected with masking wpe and heavy wrapping
paper.

d. DOPE PROOFING.—The dope proofing of fer-
rous meral surfaces in contact with doped fabric 15 not
required where zinc-chromate primer or lacquer are
the finishing materials. A slight bleeding action of the
color of these materials through the fabric on the first
application is not objectionable. Oleoresinous base
vehicles such as wvarnish shall not be applied 1o metal
parts which are subsequently covered with doped fabric.

10. MISCELLANEOUS ITEMS AND
REQUIREMENTS.
a. ACID PROOFING.—The inside surfaces of the
battery box and lid shall be painted with two coats of
acidpreof paint. (Refer o paragraph 13. &, following.)

b, CONTROL CABLES.—Cables shall be protected
by the manufacturer’s palvanized coating only. (Refer
o paragraph 4. ¢, preceding.)

e, TANKS.

{1) METAL FUEL TAMNKS.—Gas tanks shall be
protected with spray primer (paragraph 6., preceding).
All loose particles of metal or other foreign martter
shall be removed from the interior by circulation of
compressed air. Washing of interior with bicarbonate
of soda to neutralize soldering acids and sloshing the
tanks with AAF Specification No. 3395 compound
shall constitute the total protective effort. (See para-
graph 4. a,, preceding.)

(2) OIL TANKS.—The interiors of oil tanks re-
quire no paint coating. However, tanks to be placed
in storage shall be filled with light oil and drained.

d. FINISH FOR INTERIOR WOQOD SURFACES.—
Wing spars shall be treated with two coats of clear
wood lacquer brushed on the side surfaces and three
coats of clear wood lacquer brushed on the edge sur-
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faces. Wing tip bow shall receive two coats of clear
wood lacquer brushed on entire surface before instal-
lation, and one coat brushed on all points after instal-
lation.

¢. FINISH FOR PLYWOOD SURFACES. —PFly-
wood surfaces shall receive one coat of clear wood
lacquer (paragraph 13. b., following), brushed on
before imstallation, and after imstallation shall be
sprayed with two coats of olive-drab pigmented dope
{paragraph 5. ¢., preceding) during the process of
treating the cockpit. (Refer to paragraph 9. ¢, pre-
ceding.)

11. COLOR SYSTEM.

a. EXTERIOR.—AIll exterior surfaces of the air-
plane will be finished with shade 41, olive-drab pig-
mented dope, on upper and side surfaces and shade 43,
(Refer to paragraphs 5. c. and 9. a., preceding.)
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I b. COCKPITS—The cockpits of service airplanes
other than flying boats shall be finished as noted in
paragraph 10. a., preceding.

12. INSIGNIA AND MARKING.

a. The new standard insignia will be applied to top
surface of left wing and lower surface of right wing.
b. The new insignia will be applied to each side of
the fuselage near midway between the trailing edge

of the wing and Iending tdge of the horizontal
stabilizer.

13. MATERIALS USED FOR
PROTECTIVE COATINGS.

a. Materials used on airplanes originally are com-
mtrciaﬂy cumpnuad:d and meet the requirements of
Army Specifications and conform to Civil Aeronautics
Administration requirements.

b. The following specifications will be used for
protective coatings:

VISCOSITY
MATERIAL GAL GAL THINMER DEGREES IN SECONDS “‘:Ef::‘f::;‘&‘:“
BAMN-TT-T-25& TEMF Mo 4 FORD CUP APPLICATION:
F c Twe ports zinc chromole primer
Claar Deps 7 1 7o F4 7s ond three ports Talusns sub-
Oliva Drab 2 1 70 21.1 ET] shitule thinner by volume.
MHautral Gray = 1 Fii] 21.1 Ads
ZINC CHROMATE FRIMER
i W : ] = o ks FOR SPRAY APPLICATION:
i i * = o il g One port zine chromate prime
Aluminum Dops® 35 & 7o 21.1 -1 ond wo ports Toluens sube
stitute by volume.
*12 Ib of Aluminurm Poste (Federal Specifleation Me. TT-A-448) in 55 gol. dops (AM Specifleation Mae, i
AMTT-D-551). Aluminum dope nef uied on model L-4H. (Ses section V, paragraph 13.)

Figure 22—Mixing Chart

APFLICATION DRYING APPLICATION DRYING
PART METHOD TIME FPART METHOD TIME

Fussloge ond Supsratructirs Flaw Mathed 40 min Terqgue Tubs Dip Methad 30 min
Shobilizers Flow Method A0 mim Fadals Dip Methed 30 min
Rudder Flow Maihod 40 min Seal Frames Dip Mathed 30 min
Elavetors Flow Mathed 40 min Ball Crank Dip Mathod 30 min
Enclosurs Door Flow Masthed 40 min Aileren Hings Ports Dip Mathad 30 min
Landing-gsor Vess Flow Mathed A0 miR Tubes, Comprestion Dip Mathod 30 min
Initrumant Panal Spray Maethed Plates Dip Mathod 30 min

e it Wing Butt Attach. Plales Dip Method 30 min
Lift Shruts Spray Mathod 2 hours Neshors Dlp Muihed S
ot P e s Engins Mount Dip Mathed 30 min
Fusaloge Cowl Spray Mathod 30 min Clamps Dip Method 30 min
Fuel Tank 5p|'ﬂ?' Maihad 20 min :
Maial Fairings Sproy Maethed 20 min HOTE: MEXTURE WILL BE ACCORDIMG TO FIGURE 24, MIXIMNG
Engine Bofles Spray Mathed 20 min . ERARE
Strut-Spor Anach, Finlngs Dip Mathod 30 min

Figure 23—Primer Chart

Revised 30 July 1945
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Dope, Cellulose nitrate, clear, AN Specification No. AN-TT-D-514 (for tautening precoats)
Dope, Cellulose nitrate, clear, AN Specification No. AN-TT-D-551 (for aluminum dope)
Dope, Cellulose nitrate, shade 41, olive drab, AAF Specification No. 14106

Dope, Cellulose nitrate, shade 43, neutral gray, AAF Specification No. 14106

Dope, Cellulose nitrate, shade 46, insignia white, AAF Specification No. 14106

Dope, Cellulose nitrate, shade 47, insignia blue, AAF Specification No. 14106

Lacquer, Cellulose nitrate, clear, AN Specification No. AN-TT-L-51

Varnish, Asphale acidproof, Federal Specification Ne. TT-V-51

Thinner, Cellulose nitrate, dope and lacquer, AN Specification No. AN-TT-T-256
Thinner, Toluene substitute, AN Specification No. AN-T-8

Thinner, Cellulose nitrate, dope and lacquer, blush retarding, AN Specification No. AN-TT-T-258
Primer, Zinc-chromate, AN Specification No. AN-TT-P-656

Varnish, Spar, phenol-formaldehyde, AN Specification No. AN-TT-V-118

14. CLEANING MATERIALS. 15. SPECIFICATIONS FOR INGREDIENT
Materials used for cleaning purposes follow: MATERIAL.
Thinner, Cellulose nitrate, dope and lacquer, AN Paste, Aluminum pigment, Federal Specification

Specification No. AN-TT-T-256 No. TT-A-468.
Phosphoric acid-alcohol cleaner:

Buryl aleohol, 4 gallons

Isopropyl alcohol, 3 gallons

Thinner, Cellulose nitrate, dope and lacquer, blush
retarding, AN Specification No. AN-TT-T-258

Phosphoric acid, 1 gallon (14 pounds) Zinc-chromate primer, AN Specification
Water, 2 gallons No. AN-TT-P-656
Store in glass or earthenware containers. Toluene substitute, AN Specification No. AN-T-8

Sodium bicarbonate {baking soda)
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SECTION Y
CABLE CHART

Section YII

MHAME HUMBER LEMGTH DIAMETER MATERLAL FITTINGS
T AMID0-A*
1 AMHTIIS156%
Reor rudder pedal to rudder 40123-2 15 A 345 In. Y4 in, Tx19 galv h\.ﬂmljja?'
= 2 AM 1004
Frent redder pedal 1o rear rudder padal 40123-7 25 # ¥ In. 14 in, 7% 19 goke 2 AMITS16
2 AN100-4
1 ANT15:14
Te alleren lower harn 40123-3 14 #1824 In. 14 in 719 galv 1 AHO1IS589
2 AHI00-4
1T AM115-14
Te aileren upper hern 40123-28 14 # 83{; In. T in. 7219 gahe 1 AHD1358%
3 AN100-4
1 AN115-14
Te slevaler upper harn 4071235 11 & 5344 In. Y4 In. 7z 19 galv 1 AHOIISND
Stabllizer adjuctment contrel coble 41677 25 # 2% In. Lz In. 7x7T goby EMDLESS
T AMNTD0-4
. 1 ANT15-16
T2 slevater lower horn 4071136 11 # 4% In. % in. Tx 19 galv 1 AHO13589
*ANT00-4 Thimbls T"AM115-16 Shackle 4 013589 Turnbuckla
Paint ~A" BOO22-42 L1441 Point “B"
Foirlead Fairlead

Faomn Mo, Mome Marerial

40133-2 Rear Rudder I';'.' F 2 1% Gale, Airerafl Cord
A1 F3-3 Aileran {Lower Harn) YT T x 1% Galv. Aircroft Card
401323-5 Elzvator (Upper Horn) YO 7 2 19 Galv. Aircrofi Cord
ad1 238 Elevatar (Lower Harn) YMTF 0 19 Galv, Airerall Card
AQ123-7 Franl Rudder Va© T oa 19 Galv, Airgealt Cord

400123-28 Aileran [Upper Horn]

Va7 a 19 Gaolv. Aircrofi Cocd

Length Paind A"
1833, 40141
1487 400141
13757 40141
13415 ° 40141
150 AM115-14
P7d% " 40141

Palat "R
AMIT1S-18
AMT 1514
AMI15.14
ANTES-18
ANTTS-14
AM115:18

Fosrleods

Ad18&41

BOO22-42
45441

A1871-7 Srabilizer Adjusimant Coble Y tnch Diameter 7 2 7 Galvanized Aircroft Coble, Eadles.
Length Bofore Splicing 378 % Inches; Circumfersnce 2083 Inches,

S e s e

Figure 25— Cable Chart
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CAUTION

*+ Do not run the engine on either single
magneto for periods longer than 30 seconds
ar a rime,

The electrical system is not connected to the en-
gine; it is used solely for the communication
equipment. Check the following items:
BATTERY .—Bautery condition. Use hydromerer;
full charge registers specific gravity reading of
1.27. Replenish water in cells if needed. Do not
add warer to battery unless flight is intended so
that the battery solution will be thoroughly mixed
by the charge from the wind-driven generator.

FUSES.—See that each fuse on the fuse block,
located on the battery case, is not blown; be sure
the spare fuse is inserted in the holder.

TERMIMNALS.—Remove any corrosion that is
found. See thar each connection is tight

MASTER GENERATOR AND BATTERY
SWITCH BOX —Turn on master swatch; batter}'
condition indicator on instrument panel will reg-
ister about one-half scale for a fully charged bat-
tery. Turn on generator swirtch; generator should
run; this is due to its mowor action.

WIRES AND CABLES. —See that all wires and

cables are properly insulated and securely fas-
tened.

FUEL SYSTEM
Close shut-off valve.

Remove glass bowl from fuel strainer; empry con-
tents and wipe clean. Flush a small amount of
gasoline through filter screen by opening fuel
shur-off valve. Close fuel shut-off valve.

Replace bowl and tighten nut on bail. Safery nut.
CAUTION

Do not use pliers o tighten nut; draw nut
as tight as possible with the fingers only.
Excessive rightening of the nut only
stretches the bail wire and causes a loose

Col
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fit at the gasket. Be sure the bowl seats

evenly on the gasker. If the gasker is in

poor condition, replace it with a new one.
Checlt all fuel line connections to see that they are
tight.

CAUTION

Do not draw connections too tight as this

will crack the fittings and cause leaks. A

firm, snug fit is sufficient.

Check seams of gas tank for evidence of rust or
corrosion. Replace tank if leaks are found.

OIL SYSTEM
See that the proper amount of oil is in the oil
sump.
See that the connections in the oil pressure and
oil temperature systems are tight.
See that the oil breather line is open and securely
attached.
MANIFOLDS
See that exhaust and intake manifolds are securely
attached and free from rust or corrosion.
PROPELLER
See that propeller is securely attached and safetied
and free from nicks or dents.
Replace any propeller which is damaged.

POWER PLANT—GENERAL

EMNGINE MOUNT.—Check engine mount and at-
tachment boles.

See that engine mount is free from cracks and
that the various members are not bene.
See thar attachment bolts are secure and the nuts
properly safetied.

CAUTION

Do not draw nuts wo tght as excessive
tightening will put heavy stress loads on
the bolts which may result in failure of the
bolts. See Torque Tension Chart, figure
5, for recommended drawing tension.

DAILY INSPECTIONS—AIRPLANE GENERAL

COCKPIT
See that accumulations of dirt are removed.
See that all fixed equipment is securely attached.

COCKPIT CONTROLS
See thar the stick moves freely in all directions
without excessive play.
Raise tail of airplane and check rudder action.
NOTE
The steerable rail wheel is connected di-
rectly 1o che rudder; thus it is impossible 1o
move the rudder pedals when the tail i3
resting on the ground.
MOYAEBLE SURFACES

Check ailerons, elevators, siabilizers, and rudder.
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Col See that all mowvable contrel surfaces have free

motion.

See thart all hinge pins and cable connections are
securely safetied.

Remove stabilizer inspection opening cover and
see that the screw mechanism is free of dust ac-
cumulations and all nues are securely saferied.

See that the fabric covering on the movable con-
trol surfaces is in good condition. Patch any
small holes thar are found.

FIXED SURFACES
Check wings and lift struts.

See that the wing covering is not puncrured.
Patch any small holes that are found.
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Col possible. If operation is unsarisfactory, re- Col Inspect all urnbuckle barrels, AN155 series, for
15 place the entire unit. 31 seasoning cracks.

9

Fud

Be sure the filament switch is turned
"OFF" before making any changes in the
equipment.

Check antenna o see thar all mechanical and
electrical connections are in good condition.

Replace antenna wire if the strands are broken.
Remove dirt and grease from all insulators and
fair-leads,

NOTE

Do not use carbon terrachloride or any
other solvent wo clean the antenna wire.

See that the reel operates freely; if the reel needs
lubrication, use sparingly of a grade that will
not congeal ar the lowest temperature ar which
the airplane will be used.

IGNITION AND ELECTRICAL EQUIPMENT.

Remove all spark plugs and install serviceable
plugs of an approved rype.

FUEL SYSTEM.

See that tank mounting scraps are tighe.

Remove finger strainer and oudler fittings. Clean
strainer.

COCKPFIT.

See thar seat structures are intact and all artach-
ment bolts and nuts securely tightened and safe-
tied.

See that seat canvases are not torn or loose.
See that first-aid kit is properly stocked.

See that the fire extinguisher is filled with carbon
tetrachloride.

See that observer's desk is securely attached.
See that the map case, under the desk, the foar

board, and the canvas e¢nclosure are securely in-
stalled.

FLIGHT CONTROL MECHANISM.

Inspect all control cables where they pass through
fair-leads or over pulleys. Replace any fair-leads
or pulleys that are worn and replace any cables
that are beginning to fray.

Remove the belly inspection plates and inspect
all control system parts,

Revised 12 Jonuary 1949

Lubricate all control parts, pulleys, bearings, and
hinges,
CAUTION

Do mot lubricate the swabilizer adjust-
ment cables as this will cause the cables
o slip on the pulleys.

MOVABLE SURFACES.

See thar attaching pins are not worn or bent.
Replace pins thar show signs of wenar or corrosion
or are bent.

Sce that the stabilizer adjustment cable has suf-
ficient tension. Adjustments can be made by
drawing the idler pulley adjustment tighter.

CAUTION

Do not put too much tension on the stab-
ilizer adjustment cable as this will cause
excessive wear on the pulleys and also
cause the adjustment screw mechanism
to bind.

FIXED SURFACES.

Remove the wing root fiairings and check the
wing hinge bolts and the spar fittings. Replace
any wing hinge bolts which show signs of wear.
Check wing drag wires for looseness Tighten
any wire thar is oo loose.

CAUTION

When tightening drag wires, wrap the
wire with friction tape. Hold the wire
with a pair of pliers gripped over the
wrapped tape and turn the nut on the end
with a wrench. This precaution is neces-
sary because scratches on the wire caused
by the pliers may cause a failure of the
wire,

See that wing-tip bows are not broken and are
securely fastened 1o the spar ends and rib ends.
See that there are no dents in the wing leading

edge.

Visually inspect the forked end clevis in the

wing lift seruts for eracks or bending,
S00-Hour Inspection

Remove and magnaflux or fluorescent inspect
wing lift struts forked clevis bolts.
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SECTION IV
MAJOR COMPONENT PARTS AND
INSTALLATIDNS

1. WING.

a. GENERAL DESCRIPTION.—The wing spars are
solid or laminated, Sitha spruce, Douglas fir, or yellow
poplar; rectangular in cross section with plywood plates
glued to the faces of the spars at the wing strur fittings.
Very little maintenance is required on the spars other
than an occasional inspection ar the fittings to ascertain
that no looseness exists in the fining atrachments.

b. DRAG BRACING.

(1) The drag bracing consists of wbular drag or
compression struts bolted ar the ends to the spars. At
major overhauls of the wing panel, these compression
struts should be inspected for corrosion or bowed
condition.

(2) The drag wires are No. 6-40 tie rods with
right-hand thread at each end. These tie rods are made
of bigh strength steel and should pot be replaced with
soft steel wire. It is recommended thar a regular in-
spection of the drag wire installation be conducted o
insure proper rigging and to see that the end connec-
tions are in good condition and free from corrosion. In
rigging the tie rods, care should be taken in adjusting
the tension to avoid marring the rod with plier or
wrench marks as any scratches may induce a fatigue
failure. The lock nut at the end of the adjusting nipple
should not be drawn up too tightly as a high stress may
result. This comment also applies o rigging the tie
rods. Pyralin grommets have been installed on the
undersurface of the wing to facilitate inspection of the
drag bracing.

¢c. WING RIBS.—The wing ribs, 12 of which are
used in each panel, are constructed of aluminum-alloy
drawn sections riveted together with Thompsoo-type
rivers. The ribs are attached w the spars by means of
wire brads. Past experience over a period of years in-
dicates that the material used on the ribs is highly
corroston resistant. However, an occasional examina-
tion of the ribs 1o check for loose rivets or corrosion
{particularly when the airplane is used in salt air
atmosphere} is advisable. If any evidence of corrosion
15 noted, the contnued advance of this may he fore-
stalled by cleaning the surface and coating with
Lionoil, AN Specification No. AN-TT-V-118, or any
good grade of spar varnish.

d. LEADING EDGE.—The wing leading edge is
covered with light gage aluminum-alloy sheet which
extends back from the leading edge on upper and
lower surfaces approximately halfway to the front spar.
Alumioum-alloy channels berween the sheet metal cover
and the ribs add stiffness to the surface. The only main.
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tenance necessary on the leading edge is an occasional
examination for corrosion or looseness. Care should be
taken in handling to prevent denting the aluminum
cover sheets,

e. WING-TIP BOW.—The wing-tip bow is a formed
ash strip attached to the front and rear wing spars by
steel firings. This member is also secured to the
aluminum leading edge and to the trailing edge of
the wing rib nearest the tip. Rough bandling of the
airplane on the ground may damage the tip bow, so
care should be taken when handling by means of the
wing tips to apply force only at the intersections of
the spars and the wing tip bow.

f. AILERON FALSE SPAR.—The aileron false spar
is a formed aluminum-alloy channel attached to the
wing ribs by means of self-tapping sheet metal screws.
Inspect the false spar to check for looseness of the at-
taching screws or corrosion. Be sure that all drain
grommets in the wing trailing edge are kept open so
that accumulations of moisture will drain out of the
wing,

g AILERON HINGE BRACKETS.—The aileron
hinge brackets are made of tubing with sheet metal
fitings for arachment to the wing spar and to the
aileron false spar. These brackets must be kept securely
attached to the wing structure and should be inspected
occasionally for corrosion or looseness.

h. SPAR FITTINGS.—The spar butt fittings and
strut fittings are made of carbon steel plates and are
bolted to the spars with AN standard steel bolts. An
occasional inspection to see that all nurs are drawn
snug should be made. Ar this inspection period the
bols atraching the wings to fuselage should be ex-
amined 1o see that they do not have excessive play and
that all nuts are cottered. '

7. LIFT STRUTS.

{1} The lifr struts are sireamlined tubes artached
to the wing and fuselage by means of AN standard
steel boles. In inspecting the struts, check for nicks or
dents and see that the jury sturuc ataching clamps are
in place. It is only necessary to draw jury strut clamp
bolts spug, as excessive tightening may break the bolr
or crush the wing life strut.

{2} In handling the airplane on the ground, care
should be taken to prevent damage to the Iift struts by
pushing or lifting in the middle of the strut. Freqaent
inspections for corrosion of the struts should be made
and if any corroded spots are found, these should be
sanded down to the bare metal with fine sandpaper
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spillproof-ty pe batery, bartery indicator on instrument
panel, wind-driven generator, transmitter, receiver, and
master control switch box on both models.

b. BATTERY.

(1) The battery is located in a metal case just back
of the fire wall and should be kept fully charged ar all
times (1.275 w 1.300) as there is some danger of freez-
ing of the electrolyte or liquid in cold weather if the
battery is undercharged. Battery should be removed
and recharged when specific gravity is below 1.240. Dis-
tilled water should be added to the battery only before
the airplane is to be used, so battery will be recharged.
The quantity added should be just sufficient 10 cover
the plates to a depth of 14 inch. Charging rate is 1
ampere.

{2) The battery is grounded to the fuselage and a
complete two-wire system is used throughout.

7. COMMUNICATION SYSTEM (L-4A).
2. TRANSMITTER MAINTENANCE.

(1) The equipment has been carefully designed
and strongly constructed and, with ordinary care, it
should function in a satisfactory manner over a long
period of time, The complete equipment should be in-
spected and cleaned every 60 days if the transmitter is
used frequently. Use the following procedure:

{a) Check rubes. Use any modern tube tester.

fb) Clean relay contacts. Use carbon tetrachlor-
ide {Carbona) applied with a soft brush.

fe) Burnish contacts with a burnishing tool.
CAUTION

When cleaping relay conrtacts, do not distort
the contact springs.

fd) Tubes are equipped with clamps to insure
their permanent location in sockets. When replacing
tubes, tighten these clamps just enough :o insure posi-
tive contact berween the flange on the tube and the
arm of the clamp.

{e) When making extensive ground tests, dis-
connect the aircraft battery and use an external bactery
of high-current capacity.
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CAUTION

Never operate the equipment when the air-
plane is in the hangar, is being refueled, or
i5 near fuel siorape.

(f) Be sure to turn the filament switch "OFF”
when making any changes in the equipment.

{g) Do not tamper with the vibrator unit. It is
hermetically sealed and adjustment is impossible. If
operation is unsatisfactory, replace the entire vibrator
unit.

NOTE

The life of a vibrator unit is conservatively
set at 200 hours of operation.

{#) Complete failure of the equipment to oper-
ate may be due 1o discharged storage battery, an open
fuse, or any broken lead.

b. RECEIVER MAINTENANCE.—If the receiver
fails to function in any of its operative positions check
the applied voltage from the power supply unit and

make certain thar all switch contacts are securely made.
Check mbes in a rube tester.

£, ANTENNA MAINTENANCE.—Complete inspec-

tion should be made at the time noted under general
care.

(1) Inspect and tighten all electrical and me-
chanical connections.

(2) Remove dirt and grease from all insulators and
fair-leads.

{3) Heel out antenna and check for broken strands.
Replace antenna if broken strands are found.

NOTE

Do not clean wire with carbon tewrachloride
or any other solvent.

{(4) Inspect drag unit and replace it if it has be-
come damaged,

(3) Reel should function with the minimum of
oiling attention. If oil is peeded, use sparingly of a
grade of lubricating oil that will nor congeal at the
lowest temperature at which the airplane will be used.
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SECTION VI
TUBING CHART
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Figure 24—Tubing Chart
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SECTION VIl

SERVICE IHSPECTIDH.
INDEX TO COLUMN NUMBERS

The inspections outlined in this section are arranged 1o correspond with the
columns on Army Air Forces Form <1.B, the corresponding column numbers being
found to the left of the pertinent paragraphs. The following index is provided for
convenience in locating the inspections specified for the various component parts of

the airplane.

Column
10 Preflight Inspection
15 Communications
17 Navigation Equipment

14 Diaily Inspection {Power Plant)

20 Engine Controls

21 Engine Inscruments
22 Ignition and Electrical
23 Fuel System

24 il System

27 Manifelds

28 Propeller

29 General—Power Plant

30
3l
32
53
34
35
36
37
38
390
43

Column

Dﬂi!}' InSpl':r,:tiun:\'y—ﬁi:pIanc
Cockpit

Flight Control Mechanism
Movable Surfaces

Fixed Surfaces

Fuel Tanks

Tail Wheel Gear

Landing Gear

Wheels and Brakes
Hydraulie System
General—Airplane

Resulis of these inspections will be recorded on Maintenance Inspection Record,
Army Air Forces Form 41-B, which is maintained for each airplane in accordance

with T, O. No. 00-20A,

PREFLIGHT INSPECTION
LINE INSPECTION

Col To check the compass, swing the tail in a circle,
10 note motion of compass. Compass deviation card

COMMUNICATIONS

Check communication equipment. (L-4A.)
Check transmiter and receiver for proper opera-
10,
CAUTION
Do not tests of communication
equipment while the airplane is in the
hangar, while it is being refueled, or while
it is near fuel storage. Use an external
power supply if available.

NAVYIGATION EQUIPMENT
Check compass and air-speed indicator.

make

will show the corrected readings.

To check the air :I_ipl‘,:r_'r.i, have another mechanic
breathe lightly across the opening of the pitot
mbe in the left jury sorue.

CAUTION

It is only necessary tw breathe wvery
lightly across {not into) the pitot rube wo
cause the air-speed indicator o register.
This will indicate that the instrument is in
working condition.

DAILY INSPECTION—POWER PLANT

ENGINE COMTROLS
THROTTLE.—~5¢e thar throule control levers,
fuel shut-off control lever, primer pump, and car-
buretor heater conrol work freely.
TACHOMETER.—Check achometer and oil tem-
perature and pressure gages,

The tachometer should shew 500 o 700 rpm for
idling and 2050 w 2250 rpm for full throtle.

CAUTION
Be sure to have chocks in front of the
wheels during engine check. Do not use
full throtle unol oil temperature reaches
32° € (90° F).

34
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The oil-pressure gage should register ap-
proximately 10 pounds por square inch
during idling and approximately 35 pounds
per square inch at full throole. Maximum

I oil temperature should be 9% C (200° FL

IGNITION AND ELECTRICAL

Check ignition switch and electrical insiallation.
During the above test check the operation of the
ignition switch by turning switwch to each mag-
neto "R or "L separately, A slighc drop, ap-
proximately 30 rpm from the rpm when "BOTH"
15 used will be noted when the engine is running
on each magneto separately.

Revised F5 July 1947
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See that the Lift strues are nor bowed, dented, or
rusted. Replace any struts that are damaged.
See that the lift strur artachment bolis and nuts
are tight and properly safeted, Do not draw nuars
oo tighe as this may tend to cause failure of the
bolts. See Torque Tension Chart, figure 3, for
recommended drawing tension.

TAIL WHEEL GEAR
See that tail wheel attaching bolis and nuts are
securely vightened and saferied.
See that tail wheel is free to rurn on the hub and
on the steering spindle.
Remove any accumulations of dirt from the il
wheel mechanism.
CHECK LANDING GEAR.
See thar all atraching bolts and nues are securely
tightened and safetied.
See that the various members are not bent or
otherwise damaged,

See rhat shock cords are not broken and are in
place on the shock struts.

WHEELS AND BRAKES
See that the tires are properly inflated; 16 pounds
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pressure is recommended.

Reverse tires on the same wheels which show

considerable wear. Replace tires that are in poor

condition,

See thar brake lines are not dented or broken and

see that the end connections are right.

Check brakes for proper working condition.
NOTE

Stevens brakes are of the self-bleeding type
and can be pumped 1o regain sufficient hy-
draulic pressure for proper operation. Scott
brakes are not self-bleeding. See section I11,
paragraph 7. ¢. for procedure for bleed-
ing Scott brakes.

FUSELAGE

See that fuselage rubes and stringers are not bent
or broken.

See that covering is intace; parch any holes that
are found.

See that rubes are free from corresion or rust
Special atention should be directed tw the tail
post and the various fuselage cluster welds when
checking for corrosion or rust.

PERIODIC INSPECTIONS

25-Hour Inspection
All items listed under Line Inspection, preceding,
and the following:
FUEL SYSTEM.—Remove drain plug from bort-
om of fuel ank to drain off any warer which
may bave collected in the ank,

NOTE

Have the tail of the airplane on the ground.
Place a conwminer under the tank to cawch
the gasoline which will flow from the tank.
This can be strained through a chamois
skin o remove any water or other sedi-
ment.

MANIFOLDS.—Remove exhaust manifold
shrouds and check carefully for cracks or exces-
sive scaling.

ENGINE COMPARTMENT.—Remove engine
cowling and remove dirt from engine and fire
wall as well as inside surfaces of engine cowling,

See thar all tapes are secure and do nort show signs
OF r.!l:te:rl'urﬂtfun,

COCKPIT.—Remove aileron pulley covers at
floor board and check cables and pulleys for ex-
cessive wear, Replace any pare that shows exces-
sive wear.

See thar safery belrs are in good condition, Re-
place any thar are frayed or have buckles that are
not in good condition. :

CONTROL CABLES.—Check aileron and elevator
cables to see that they are securely atrached to the
control stick.
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Check atleron cables at allerons to see that the
turnbuckles are safetied and are free to move in all
directions,

Check elevator cables ar elevator horn 1o see that
murnbuckles are safetied and free to move in all
dircctions,

See thar all bolts and nuts connecting the cables

to the various surfaces are properly tightened and
safetied.

ENCLOSURE SECTION.—See that all sections of
the transparent enclosure are intact and that
vision is not obstructed,
Replace broken sections and also those sections
which have become weathered and do nor permit
clear visibiliry.
100-Hour Inspecticn
All items listed under Line Inspection and 25-
Hour Inspection, preceding, and the following:
COMMUNICATIONS. — Check  communication
equipment {approximutely each third 100-hour
inspection). {See section 1V, paragraph 7.)
Test radio tubes in any wbe testing equipment,
Replace wbes which do not show the proper
operating condition.
Clean relay contaces. Use carbon tetrachloride
{carbona) applied with a soft brush.
CAUTION
When cleaning relay conracts, do not dis-
tore the contact springs.

Do not tamper with the vibrator unit. It
is hermetically sealed and adjustment is im-
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APPENDIX |
U. S. A.-BRITISH GLOSSARY OF NOMENCLATURE

U.S.A. BRITISH

Aaeboil oot es b LR SRR R Aerofoil

AICPIETIR 2w oo S Aeroplane

Airplane, observation. .. ... ... ... ... oL Reconnaissance aeroplane
Angle of stabilizer setting. .. ... ... ... ..., Tail-serting angle
Batoery. storape . 0o ma R e Stworage batery or accumulator
Carburetor heater. ... ... R B Intake air heater

Clevis . .ivvenirinaranennanrasuraansnnnaans Fork joint, or knuckle joint end
NSO s i e R R e I Second pilot

Cotter Pin. ... i it e iecn i e Split pin

Cylinder thydraulic}........cooviviinnonnan.. Jack

PRNEATHEE oo ocnctiinsm i ok tsmapne st on et ok ki Fillet

Garoline [Bas) . . i i S S ST Pertrol

0SS WEETIE . oo s oo o i o R All up weight

Landing gear. oo vl sv il aiinaininge Alighting gear

Lotk MREREE o v i s e e i e i e o Spring washer

T R T e e T e N g P Crankcase sump

T L T Heating Muffs

Stabilizer (horizomal). ... ... . ... Tail plane

Seabilizer (vertical). . ... oo Fin

Stabilizer Adjustment Screw. .. .. ... ... ... Tailplane Adjusting Gear
DECI o R R R A Pipe, single (exhaust)
Srrur, olen. .. e a e Compression strut

Tibe vadie) oo e srannas syt Valve

ARV TETEET .o oom s presen s R AR Cock

Welghr Empry. oo Do sy Tare
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