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Section I
Paragraph 1-1 to 1-4

SECTION I
DESCRIPTION, DIMENSIONS, AND LEADING PARTICULARS

1-1. DESCRIPTION.

1-2. GENERAL. The Ryan Aeronautical Co.
L-17 is a four passenger, single engine, all-
metal, low-wing airplane. It has hydrauli-
cally retractible tricycle landing gear,
flaps and conventional controls. The power
plant is a Continental E-185-3 engine, equip-
ped with an injection type carburetor and a
Hartzell controllable pitch propeller. The
airplane is designed to accomplish liaison
functions including reconaissance, personnel
and light cargo carrying, column control,
camouflage checking and courier service.
There are three models of this airplane

which in this book are designated as L-174,
Modified L-17A, and L-~17B. Those airplanes
which are herein designated as Modified L-17A
aircraft, are designated as L-17C airplanes
in the Parts Catalogue (AN 01-60LAA-4) and

in the field. The designation of L-17C will
be incorporated in this book on all revised
. pages. The manual is basically written about
the L-17A airplane. Material concerning the
L-178 and L-17C (Modified L-17A) airplanes
only, being designated as such in the text,

L-17C (Modified L-17A) airplanes are L-17A
airplanes that have been changed to provide
a 21 gallon auxiliary fuel tank; a 35 amp
generator in lieu of a 25 amp generator; an
Aircraft Radio Corporation, Type 12, radio
set instead of the Ranger Radio Receiver and
Transmitter; a venturi vacuum system; vacuum-
driven turn-and-bank indicator instrument;
artificial horizon, and directional gyro;
auxiliary tank fuel gage; an external power
receptacle aft of the wing trailing edge on
the left side of the fuselage; an additional
neutral position in the flap control; a flap
position indicator stripe; Hayes~Goodrich
expander tube type brakes in place of Fire-
stone brakes; an electrically actuated start-
er system instead of the manual engageing
system; and the power plant is rated at 205
bhp at 2600 rpm ?take-off) instead of 185 bhp
at 2300 rpm. The L-17B airplane incorporates
all of the above changes, plus the incorpor-
ation of both fuel quantity indicating sys-
tems into one gage, with two calibration
scales and a selector switch, To determine
the mcdel of any specific airplane, check the
serial number against the following chart,

1-3. AIRPLANE IDENTIFICATIUH CHART

L-17A Airplanes

USAF 47-1297 thru
47-1379, except as noted

RI-2L =43

TOTAL 248

L-17B Airplanes

USAF 48-921 thru 48-1078
under L-17C airplanes. 1S}

L-17C Airplanes
(Modified L-17A Airplanes)

USAF 47-1298 thru 47-1301 %
USAF 47-1303 thru 47-1313 \}
USAF 47-1315 thru 47-1319 =
USAF 47-1321 thru 47-1328 ¢
USAF 47-1331 thru 47-1332 ¢
USAF 47-1334 thru 47-1335 =%
USAF 47-1338 thru 47-1339 =
USAF 47-1379 o
35

1-4. PRINCIPAL DIMENSIONS.

GENERAT,
- 3 T, R R S IR A T AT S
Length (over-all) R TR - 4 3 in.
Height (over tail) B Y I L - AT T
WING
Air foil section .......... I I T R Root NACA LL4L15R
; . Tip NAGA 6410R
Chord (at root) O Y T S T
Chord (at construction tip) R I L7.01 in.
Incidence (at root Section) .....veieiveieiuvernnensnurornonoinoniioomee teeriissineeae. 2 deg.
Incidence (at construction tip) ....... ceiann et e e rtairei et freeeenan eeens -1 deg.
Dihedral .......... ‘eeeseereasaan Cetteereaneuns ettt sttt re e . 7 deg 30 min
Sweepback (leading edge) Crtseciarerseneane tereesenna vees secees 2 deg 54 min 19 sec
HORIZONTAL STABILIZER
SPAN trvteenennnnennnss ettt ae ettt ittt ve..13 £t 2-1/164n. |
Maximum chord ..... cesaes M 48 in,

Incidence SR R R S deg
Dihedral e T I S SN o | deg

Revised 1 Nay 1954

1



AN 01-60LAA-2

Section T
'[é 27’3 A{
‘l—““’ﬁi
5
865
\
T STATIC GROUND LINE
3 1M(STA 195)
| W9
- 334
e
7° 30 DIHEDRAL
___;:f — .
e s'gl—é- —d
’ 194-00-542
Airplane Dimensions

Pigure 1-1.



AN 01-60LAA-2

Section I
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Paragraph l-4 to 1-6

VERTICAL STABILIZER

offset (from fuselage centerline) T L 2 deg

FUSELAGE
Wwidth (maximum) R AR AR Ceve s eaeen e eereeas b7 in.
Height (including canopy) J O R EE R R R AL R R 62.25 in.
e AT SO S SISO ... 25 ft & in.

Total cubic foot stowage space available for baggage, cargo, €LC. ...cee-e approx. 19 cu ft
AREAS

Wings (including flaps, ailerons, and area covered by fuselage) ceveeresaenncns 184 .34 sq ft
Ailerons .............................,......................................... 10.32 sq ft

Flaps ...................................................,...... ........ Ceeeeses 29.23 sq It
Horizontal tail area
Tot@l cveeevaccnnes .............,.................................. ..... ... 43.05 8q ft
Stabilizer D R R R L R .... 28,95 sq ft
Elevators (total includin T T R e Ciieeseeeess 14,10 8q ft
Elevator trim tabs (total] ...eeeseceeemreernrerrszntnss i i iieee. 2,04 sq ft

Vertical tail area
Total ........................................................................ 12.92 sq ft

Fin ............................................................. ........... ... 6.87 sq ft
Rudder ........................................................................ 6.05 sq ft
Airplane stations S R R R See figure 4-1, &-5, and 4-10
1-5. SETTINGS AND AANGES OF MOVEMENT OF SONTROL SURFACES.
MOVEMENT
TOLERANCE
REF POINT DEG INCHES
DEG INCHES
Ailerons - up (from neutral) 25 5-3/4 Inboard trailing edge 2 +1/2
- down (from neutral) 17-1/2 b Inboard trailing edge ¥2 *1/2
Elevators - up (from stream- ) Trailing edge at out-
line with board end of trim tab +2/-0 +1/2/-0
stabilizer) 30 7-1/8
- down (from stream- Trailing edge at out-
line with board end of trim tab +2 *1/2
stabilizer) 20 L-3/4
Rudder - right (from stream-
line with Extreme trailing
stabilizer 21 7-1/4 edge +2 +5/8
- left {from stream-
line with Extreme trailing
stabilizer) 19 6-1/2 edge +2 +5/8
Flaps (total) L3 13-3/4 Inboard trailing
edge *2 +5/8
Elevator trim tabs
-up (from stream line with
elevator) 23 1-3/4  Trailing edge *2 +5/32
- down (from streamline
with elevator) 32 2-1/2 Trailing edge +2/-0 +5/32/-0

3-6. LEADING PARTICULARS.

LANDING GEAR
MAIN GEAR
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. Paragraph 1-6

Section II

Type TTTrrteresesscicsstittttctcttttttctsttettttssasenenissass.. . Hydraulically retractable

Tread A R LR R S 12 TR I
Shock struts

Type M I T Y T T Y B

Make and Part No. et titittitet e tttetetsaeesinennases.. NAA 14,5-33102

. Fluid required R P |51 A2 Y |
Shock ,struts (Cont'd.)

Type (L-17A) T tereertesisbcieieiititttstitttttoetetttatttesaesaaann.s.s Firestone DFA-233

Type (L-17B) ettt ittt tettteaensennsoeas.s Hayes G-3-516-M-1
Tires

Type and size e rtasiiesiiiiitisttttetstttritttesneanaaaeaass Type III, 7.00 x 8
Inflation pressure R S 3 T3
Brakes d -

Type (L-17A4) e teertatieeiite ittt itatssatestssesaaaeassss Firestone CFA-299
Type (L-17B) e ittt ettt satasssisssaiaa... Hayes G-2-537

NOSE GEAR

DY P it e e et e et e e Hydraulically retractable
Shock strut

Type R R A I T Y £ S T B }

Make and Part No. Tttt ettt tiastsssarstvesnseeserasnases NAA 145-34102

L T MIL-0-5606

Normal Static exXtensSion uiieueeueenteiieiieinoronsannennennennsnosnmononnii 1-1/2 in.
Wheel

Dy D e it e e i e, Firestone 6C5
Tire

Type and size e eeeetssiii ittt ieitatessetanssesasesensss. Type III 6.00 x 6

S D 1 I Yo'

ENGINE

Number I I o T )

Designation ..uiuiiiitiiiiiiiii et it ittt et i it ereeaiieseanae. .. Continental E-185-3
- R s P D aviation fuel

0il R R R T I T S PRy * i Y

PROPELLER .ttt etiitttiitttttentnatenua s eietseessnereessaensasessssnssnsensss, Hartzell
Hub model ettt ittt seiieesseiaseasseas HC 12x20-7 §

Blade model R R -1 -1
Diameter A B R . TR T

Pitch settings (measured at 30 in. sStation) suvuvveveveeroreneseens High 22.5 deg; Low 14 deg
TANK CAPACITIES

FUEL

Wing £anks (£otal) vuvtnniiiiutnnereeneennnrnusorosssnesonnsnennnens 39.5 US {32.9 Imp) gal
Auxiliary Tank (L-17B's and modified L-17A'S) .uuivueencncecnoeeomess 21 US (17.5 Imp) gal

0IL

.

Sump Capaclty weviutiiiieiietiitiitatitiaitiintiittttitirtaaaaannasss 2.5 US (2.08 Imp) gal
System Capacity .uvueeieeiioiiieeiierenenscrarrassacecssssccinneenses 2.9 US (2.4 Imp) gal

HYDRAULIC FLUID (Specification No. MIL-0-5606) ']

Reservoir .....eeeeiiuiiiiiiiiiii ittt ittt ittt iee s eae s e Approx 1/3 US gal

- Revised 15 8eptember 1950 5
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Paragraph 2-1 to 2-4
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SECTION II

SHIPMENT AND ERECTION PROCEDURE

2-1. AIRPLANE DISASSEMBLY.

2.2. GENERAL. Before disassembling the air-
plane, prepare the engine for storage through
paragraph 2-4, C, then other parts of the
airplane may be removed while engine is be-
ing treated for storage shipment. To facil-
itate reassembly, attach a tag to each com-
ponent as it is removed. The tag should
give the airplane serial number, part name
and position. Replace bolts and nuts in the
smaller assemblies, then attach and secure
with cotter pins or tape. Place any scCrews,
nuts or bolts that cannot be attached in
this manner in bags and tie securcly to the
smaller parts they attach. Identify with
tags, then secure all loose wiring and
cables to the airplane structure.

2-3. TREATMENT OF EXPOSED METAL SURFACES.

When the airplane is disassembled for shipment
or storage, such exposed metal surfaces as
exterior fittings, bolt holes, control sur-
face hinges and landing gear parts must be
coated with corrosion-preventive conmpound
applied as follows:

a. Clean parts thoroughly, using a sol-
vent dip, vapor degreaser or soft brush and
solvent. Dry with warm air or clean rags.
Avoid handling the parts as much as possible
after cleaning.

b. If the parts are of a size and nature
that permit them to be tank dipped, place
them in a tank containing corrosion-prevent-
ive compound, Specification AN-C-52. Heat
the compound to a temperature low enough to
maintain a viscosity that will permit ready
application and high enough to assure ade-
quate film thickness on _the part to be pro-
tected. AN-C-52, Type I, a cold dip can be
used instead of AN-C-52. AN-C-52, Type I,
may also be used as a spray if properly
thinned with Stoddard Solvent.

¢. If tank facilities are not available,
or if parts are not adapted to tank dipping,
preheat the parts, where practicable and
apply corrosion-preventive mixture with a
brush or spray gun. Rack small parts and
permit large parts to stand until the cor-
rosion-preventive mixture has set, then
wrap the parts carefully in greaseproof
wrapping paper.

d. Mark date of preservation on exterior
of crate.

e. Carry out all procedures, counected
with preserving and crating the airplane,
in one continuous operation taking all
possible precautions to prevent dirt and
dust from collecting on exposed parts
during these operations.

2-4,. PREPARATION OF ENGINE FOR STORAGE
AND SHIPLIENT. Prepare the engine for
storage and shipment as follows:

a. Drain oil from ensgine sump and oil
cooler while ensine is still warm and re-
£ill with four cuarts minimum of corro-
sion-prevertive mixture to insure lubri-
cation during a running period of 30
minutes. Use a preservative compound
and oil mixture composed of 25 percent
corrosion-preventive compound (Specifi-
cation AN-VV-C-576, Type I} and 75 per-
cent lubricating oil (Specification
AN-0-8, Grade 1100), or the blended com-
pound, (Specification AU-VV-C=-576, Type
1I11), which is ready for use.

b. Block off oil cooler air inlet in
order to produce the maximum permissible
oil temperature.

¢. Run engine for 30 minutes at approxi-
mately 1000 R.P.M. to produce maximum
permissible oil temperature, while using
the corrosion~-preventive mixture as a
lubricant.

d. Following this running period and
while engine is still warm, drain corro-
sion-preventive compound from oil sump.
Remove screens and filters; clean, reoil
and reinstall. Replace drain plug.

e. Remove rocker hox covers, and spray
each box with corrosion-preventive mix-
ture. Thoroushly coat the valve rocker
arms, valve stems, springs, push rods
and interior of the boxes. Replace gas-
kets and rocker box covers.

f. Inject lubricating oil (Specifica-
tion AN-0-8, Grade 1065) into fuel pump
while shaft of engine is being rotated,
to insure complete coverage of the fuel
pump parts. ) .

g. Remove spark plugs and spray inte-
rior of cylinders.with corrosion-pre-
ventive mixture while rotating the crank-
shaft so as to tharoughly coat the valves

Revised 15 September 1950




AN 01-100LAA-2

After all six cylinders have been sprayed
in this manner, respray each cylinder with-
out rotating the crankshaft.

The crankshaft must not be rotat-
ed- after this step has been com-
pleted.

h. Install spark plug dehydrators in
each cylinder conforming to Specification
AN-406-2,

i. Place a bag, containing one-quarter
pound of dehydrating agent, (Specification
AN-D-6, Type V) in each exhaust stack open-
ing. Secure in place and close the open-
ing with an oil and moisture resistant
cover.

J. Seal breather opening with moisture
resistant covers or dehydrating plugs.
Tape conforming to Specification AN-T-12
may be used,

k. Remove oil sump plug and replace with
a crankcase dehydrator plug conforming to
Specification AN-4061. Screw in to a
tight seal.

1. Drain carburetor of all residual fuel
and flush with lubricating oil, (Specifi-
cation AN-0-8, Grade 1065].

m. Drain and purge fuel tanks and lines,
then replace plugs and safety.

n. Place a bag containing one pound of
AN-D-6, Type V dehydrating agent in carbu-
retor air scoop and seal opening.

o. Close fuel vent line with tape or a
suitable plug.

p. Spray entire engine including propel-
ler shaft with corrosion-preventive mixture.

q. Place, in a conspicuous location, in
the cabin a warning tag, stating that the
engine shall not be operated or turned
over until all dehydrating material has
been removed from the engine. Attach a
similar warning tag to the propeller shaft.

2-~5, DISASSEMBLY OF THE AIRCRAFT FOR CRAT-
ING. Disassemble aircraft for crating as
follows:

a. Separate the fuselage from the wings,
leaving the engine and mount with associ-
ated cowling intact with the fuselage.
Process according to Paragraphs 2-2 and 2-3.

b, Separate the wings and process accord-
ing to Paragraphs 2-2 and 2-3.

¢. Remove the aileron, flaps, vertical
fin, horizontal stabilizer, rudder and ele-
vators and process according to Paragraphs
2-2 and 2-3.

d. Remove the propeller and nose gear
assemblies and prepare for storage accord-
ing to Paragraphs 2-2 and 2-3,

#evised 15 September 1950

Section If
Paragraph 2-4 to 2-8

e. Remove battery and prepare for storage
and shipment.

2-6. CRATING.

2-7. GENERAL. (Refer to Fipgures 2-1 and 2-2.)
The L-17 airplane may be packed in a single
crate, 321 inches long, 85-3/4 inches high
and 83-1/k inches widé, containing 1334 cubic
feet. The tare weight of the crate is approx-
imately 3570 pounds and the gross weight, in-
cluding crate and contents is approximately
5400 pounds. The crate has a sheathing of
one inch lumber for the top, sides and ends.
The base is made of two inch lumber at bear-
ing sections with one inch material in be-
tween. The three skids are constructed of
4XL inch timbers. The crate is lined with
heavy waterproof wrapping paper, which is
placed between the frame members and the
sheathing on the top, ends and sides. Eight~
een, one inch holes with five inch spacing,
covered with 3/8 inch screen mesh, are locat-
ed near the upper right and left ends of each
side of the crate for ventilation. The sides
and top of the crate have four sets of diag-
onal bracing, separated with intermediate
bracing lengthwise and spanwise, These are
made of 2X4 inch lumber for the sides and 1X6
inch lumber for the top. The ends have one
set of diagonal bracing with vertical and
spanwise intermediate bracing. These are
also made of 2X4 -inch lumber. 2X4 inch
Jjoists are located 20 inches apart on centers
to brace top and sides of crate. Two 1-1/4
X1-1/4X3/16 inch angle iron suppoit stands
are made to support the wings and two addi-
tional 1-1/2X1-1/2X1/4 inch angle iron sup-
port stands are made to secure the fuselage.
Cradles to support the control surfaces, sta-
bilizers, wing tips, propeller and other
small parts are constructed of 2X4 inch lum-
ber, braced with 5/8 inch plywood gussets

and bolted or nailed to the crate floor.

The iron wing and fuselage supporting cradles
are secured to the crate floor with 1/2 inch
bolts. Cradles that support skin surfaces
should bé padded with felt and wrapped with
heavy moisture and greaseproof paper before
securing airplane parts in them.,

2-8. CRATING THE AIRPLANE. (Refer to Figures
2-3, 2-4, 2-5 and 2-6.)

a. Install nose stand on nose strut trun-
nions.

b. Install fuselage stand.

¢. Secure fuselage and nose stands to base
of crate, using 1/2 inch bolts and place tail
skid safety post in position and secure.

d. Secure front seats, side upholstery pan-
els and small packaged material in the air-
plane baggage compartment and rear seat.

e, Close canopy and tape shut. Also cover
all windows and openings with moisture and
greaseproof paper taped in position.

f. Install vertical and diagonal bracing

with cradles for supporting the wings and
flaps.

6A
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PIN - 5/8 DIA. ¥ 3-1/2°L. - 1020 C.R. STEEL. 2 REQ'D.

SLEEVE - 1.0 0.D. - 5/8 I.D. X 2 L., - 1020 C.R. STEEL. 2 REQ'D.

ANGLE - 1-1/2 X 1-1/2 X 1/4 X 10L. 1 REQ'D. :
CHANNEL - 3 WIDE - 1.498 FLANGE - ,258 THICK X 6-1/2 L. 1 REQ'D.

STRAP - 2 X 12 X 1/4 - C.R. STEEL. 2 REQ'D.

ANGLE - 2 X 2 X 1/4 X 8L. 2 REQ'D.

AN8-40 BOLT. 1 REQ'D.

Ali365-820 NUT. 1 REQ'D.

NO. 10 HOLE FOR AN380-6-8 COTTER PINS TWQ PLACES

BRA3S BUSHING - 5/8 1.D., 3/4 0.D., 1 INCH WITH 1/8 INCH FLANGE. 2 REQ'D.

¢« o v 4 & w s e e
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Figure 2-2. Box Construction Details
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—~ LANDING GEAR

VERTICAL STABILIZER
PROPELLER

AILERONS
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HORIZONTAL STABILIZER

BATTERY
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1. Lett Wing Stand
2, Right Wing Stand
3. Fuselage Stand

Figure 2-4. Fuselage and Wing Support Structure

Tail Skid Safety Post

Left Wing Mounted in Stand
Right Wing llounted in Stand
Battery

Horizontal Stabilizer

Left Flap
Right Flap
Right Elevator
Left Elevator

ORI
.

wE W N -
¢« s s s ®

Figure 2-5. Parts Arrangement

1
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=3

e, e

1. Fuselage 7. Rudder

2. Right Wing 8, Right Aileron

3. Left Wing g, Left Alleron

L. Vertical Stabilizer 10. Propeller

5, Horizontal Stabilizer 11. Right Wingroot Fairing
6. Flaps 12. Left Wingroot Fairing

Figure 2-6. Parts Protection and Tie Down

6F Revised 15 September 1950
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g. Secure elevators in cradles to base of
crate near aft end and underneath fuselage.

h. Secure wing root, elevator tip and rud-
der lower fairings in position underneath
mid-section of fuselage with 1-1/2 inch web-
bing.

i. Secure vertical fin in cradles to base
of crate, located near forward end under-
neath left hand side of engine mount.

J. Secure rudder and ailerons in cradles
to base of crate located at the left forward
end, with the leading edges pointed down and
root ends forward.

k. Secure propeller in yoke attached to
base of crate just forward of the right hand
mid-position. .

1. Secure battery in box just forward of
airplane tail skid safety post.

r1. Secure nose wheel assembly in yokes lo-
cated at forward right hand corner of crate
base,

n. Secure wings in cradles and support
stands located at the left and right sides
of the fuselage with the leading edge down
and the root ends aft, ’

o. Install flaps in cradles located above
aft end of fuselage.

p. Place supprorts for the horizontal stabi-
lizer in position and secure with bolts,

then secure horizontal stabilizer in position.

4. Place the supports for the horizontal
stabilizer in position and secure with bolts,

then secure horizontal stabilizer in position.

r. Install the top of the crate and fasten
in place with 1/2X6 lag screws.

2-9, UNCRATING COMPONENTS OF THE AIRPLANE.
(Refer to Figures 2-4 and 2-5.) Disassemble
ard unpack the crate used for shipment of
the L-17 airplane as follows:

a. Remove top of crate by removing lag
screws from around top of box.

b. Remove sides and ends by removing the
attaching lag screws.

¢. Rerove horizontal stabilizer.

d. Remove flaps from cradle over top of
fuselage.

e. Remove wings by removing securing bolts
that attach the wing stands and cradle to
base of crate (wings can be removed and
stand used to store wings in upright posi-
tion until ready for assembly),

f. Remove nose wheel strut assembly,

8. Remove elevator from under fuselage
tail cone., :

h. Renove battery from base of box.

Revised 15 September 1950

Section II
Paragraph 2-8 to 2-12

1. Remove propeller from securing yoke.

J. Remove vertical fin from cradle at
forward end of crate base,

k. Remove rudder and ailerons from cra-
dles at left forward end of crate base,

1. Open canopy and remove seats and
other material stored in the airplane,

m. Remove wing root and niscellaneous
fairing from base of crate located under-
neath mid-section of fuselage.

n. Renove cowling from over engine.

o. Secure hoisting sling to fuselage
and ?ngine (refer to Section II1I, Figure
3-2.

p. Remove nuts and bolts, attaching
nose stand to crate base.

q. Remove nuts and bolts, attaching
fuselage stand to crate base,

r. Hoist fuselage sufficiently so that
it can he moved forward until tail skid
clears safety post, then hoist clear.
The fuselage and nose stands will serve
as temporary supports for the fuselage
until it can be assembled to the wings,

2-10. PREPARATION OF METAL PARTS FOR
SERVICE AFTER UNCRATING. Do not clean
parts treated with corrosion-preventive
compound until immediately before the ajc-
plane is to be reassembled for service

or the part is to be used. Remove wrapp-
ing or covering frem parts to be ¢leaned,
subjeet them to solvent cleaning or vapor
degreasing. Do not use abrasives for
¢leaning any of the parts, Apply proper
lubricants to the parts as soon as they
are dry.

2-11. ERECTION PROCEDURE. Procedures
for assembling the L-17 after uncrating
can be found in Section IV under appro-
priate paragraphs.

2-12. PREPARATION OF ENGINE FOR SERVICE
AFTER SHIPMENT OR STORAGE. Prepare the
engine for service after shipment or
storage as follows:

a. Thoroughly clean engine, using sol-
vent or vapor degreaser.

b. Remove dehydrating plugs from the
cylinders and remove all moisture proof
coverings which were installed to close
engine openings. Remove dehydrating
agents from exhaust manifolds and air
scoop.

¢. Before installing spark plugs, re-
move dehydrating plug from oil sump and
rotate the crankshaft to facilitate thor-
ough draining of the corrosion-preventive
mixture, then reinstall and safety sump
plug.

d. Install spark plugs.
6G
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Paragraph 2-12 to 2-1k

e. Install propeller, refer to Section v,
Paragraph Ak-131.

£. Remove oil screen, clean, reoil and re-
install.

g. Thoroughly flush carburetor with gaso-
line, allowing diaphragms to soak for a min-
imum period of & hours prior to running
engine.

h. Install a minimum of 4 quarts, Specifi-
cation AN-0-8, Grade 1100 lubricating oil in
the engine. This oil should be drained
after the completion of the ground test and
the sump refilled with fresh oil.

i. Refer to appropriate paragraphs in Sec~-
tion IV for information concerning ground
test.

2-13. RIGGING AWD ADJUSTMENT OF CONTROL
SYSTEM. For rigging instructions and adjust-
ment of control surfaces, refer to appropri-
ate paragraphs in Section IV. For methods

of leveling the airplane, refer to Section
111, Figure 3~4.

2.14. LUBRICATION AFTER ERECTION OF AIR-
PLANE. The parts that require lubrication
after the airplane has been assembled are
shown on the lubrication diagram, Figure
3-7, Lubrication specifications and methods
of application are also shown in this illus-
tration.

6H Revised 15 September 1950
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Section IIX
Paragraph 3-1 to 3-18A

SECTION IIIX

GROUND HANDLING AND SERVICING INSTRUCTIONS

3-1. ACCESS AND INSPECTION PROVISIONS,

3-2. All access and inspectlon provisions
are shown in figure 3-1,

3-3. GROUND HANDLING,

3-4, Entrance to the cabin of the airplane
is galned from the left side of the fuse-
lage, just forward of the ving, by using the
step provided, (See figure 3-2,) Walkway
areas and handling points asre also indicated
in figure 3-2,

3-5. HOISTING PROVISIONS.

3-6. HOISTING AIRPLANE. A speclal hoisting
sling is avallable for holsting the com-
Plete airplane or the fuselage, with or
without the empennage. One of three rings
on the sling is provided for each hoisting
condition to ensure proper balance. For
each condltion, the landing gear should be
retracted; othsrwise, ballast welght will
be required, Pigure 3-2 shows use of sling
for hoisting fuselags from wing., Complete
instructions for use of sling are ou sling
spreader bar,

3-7. HOISTING ENGINE, The installation and
removal procedures necessary prlor to holst-
ing englne (such as removing hinged dcors and
disconnecting fuel lines, oll lines, etc.),
and engine h~lsting details are described in
paragraphs 4-101 and %-104%, The engine is
hoisted by connecting a chain holst hook to
hoisging lug on the englne. (See figure

3-2.

3-8. JACKING PROVISIONS,

3-9. There are four jacking points: a com-
bination jacking and mooring fitting in each
ving, Jjust forward of the main landing gear;
and one on each main landing gear strut.

3-10. JACKING COMPLETE AIRPLANE, Place a
stand under the tail skid; malke sure the
tail skid 1s positioned properly. (See
figure 3-2.) Then place a jack stand,
similer Lo the one shown in figure 3-2, at
each wing jacking point., Jack the airplane
evenly, untill each wheel is approximately
2 inches off the ground,

E CAUTION g

Bofore jecking, make sure jack is
solldly engaged with wing fitting.

Revised 1 May 1954

3-11. JACKING MAIN LANDING WHEELS, Ralse
the wheel off the ground (as shown in
figure 3-2), using the combination up-lock
roller and integral Jack .fitting on the
main landing gear strut.

3-12.

3-13. The airplane may be towed by using
a tow bar, Part Number 154-55010, or a
special tow cart. When the tail of the
aircraft is lowgred, the cart may be
Placed under the nose wheel. Then the tow
bar attached to the cart can be connected
to a tug and the aircraft moved as desired.
:MM
L&‘KUHON z
Do not turn nose wheel more than
20 degrees from center or neutral.

TOWING AIRPLANE.

3-1%4« PUSHING ATRPLANE.

3~15. The aircraft is easily maneuvered
and pushed when the nosc wheel is off the
geound. This is best accenplished by grasp-
ing the tuselage just forward of the -
pennage, lowering the (uselage until the
nose wheel is oft the ground, and then
pushing the aircraft. When the aircratt
is maneuvered in a congested area, always
station a man on each wing tip to insure
the tips clear all obstructions.

SUNTS
g CAUTION i
[EY NS

Do not push, pull, or 1ift air-
craft't by ailerons, elevators, or
propeller.

3-16, PARKING AIRPLANE.

3-17. When normal weather conditions rrevail A
park the aircratt in a previously designated
area. Place wheel chocks in proper position. {
To lock the surtace controls, use the surfucé
control lock which is kept stowed on the H
cabin floor. It is a tubular structure pro-

vided with locks and is positioned for locke

ing by inserting end of tube in support on J
left upper longeron opposite pilot's wheéel

and engaging wheel with locks. (Detail A of
Figure 3-3). Set the parking brakes. Head :
the aircraft into the wind wherever possidble A

3-18, MOORING AIRPLANE.

3-18A. It adverse weather conditions such as J

high winds or gusts are anticipated, the
aircratt will be tied down as indicated in

6J
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Paragraph 3-18A to 3-21

Figure 3-3. Use mooring lines of 3/8 inch
or larger manila rope, providing sufticient
slack in the lines for noisture absorption
or/tire or strut deflation on the opposite
side. In addition, install spoilers and
dust excluders. Wood wheel chocks, AF Draw-
ing 42D6594-2, locally manutactured, will
be used except where ice and sSnow conditions
preclude their use. AF Drawing 50D6602 of
the Type A-2 collapsible wheel chock as-
sembly, AF Stoeck Ko. 8200-159006, for

l small aircraft is designed for conditions
comparable to arctic operation. Tables of
sutihorization will indicate basis ot issue
for metal collapsible ice grip chocks. Two
chocks per mein landing gear will be used.
The fore and aft chocks for each wheel will
be tied together to prevent slippage.

e

3-16B. In the event tie-down rings are not
Provided on hard-surfaced arecas, aircratt
may be secured to "dead-man™ type anchors,
or moved to an area where anchor kits
ANBOLS5~2 may he used. When kits, AN8O015-2
are not available, metal stakes or "dead-nan"
type anchors nay be used, providing a pull
of 3000 pounds minimum may be sustained
without failure on such installed anchor.
I the aireraft is parked on steel mats,
it may be tiecd down to the mats.

FRIENS TR N1 v

3.18C. To use the mooring kit, Part No.
ANS8015-2 (AF Stock No. §200-116300), the
anchor rod, Part No. 3644468, is screwed
into the arrow, Part No. 3644467, and the
driving rod, Part No. 3644466, slipped

over the anchor rod aund into the socket

of the errow. The cam on the driving

rod must be turned so that the prongs of

the arrow will not be spread by driving.

If the ground is hard, the surface will

be broken first by using the ground
breaking pin, Part No. 38B3323. Care must

be taken to align the rod with the point of
attachment on the aircraft. The arrow will
be driven into the ground until the driving
rod handle is within 3 inches of the ground
and then rotated 90 degrees, and the driving
rod given a sharp blow to spread the prongs
of the arrow. The driving rod is then re-
turned to the "DRIVING" position and with-
drawn from the ground. The squared socket of
the eye assembly, Part No. 3644469, will then
be aligned with the squared end of the anchor
rod, fitted into place, and the knurled nut
screwed down tight. The mooring rope will
then be attached to the eye assembly and
given an upward pull to spread and set the
arrow prongs. The mooring rope will then be

Qe ntvp g AGIEIOY o AN U
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secured in accordance with previous instruc~
tions. To withdraw the anchor rods, the moor-
ing ropes are detached and the anchor rods
unscrewed by turning the ring of eye assem-
blies counter clockwise, leaving the arrows
in the ground.

NOTE

The holding force of wheel chocks,
even when properly placed in front
of main gear wheels, will not with-
stand the force exerted by the
engine at acceleration speeds with-
out application of brakes. -

3.18D., To provide precautions for every type
of weather condition would result in repeti-
tive items and restrict command responsibility
to circumscribed limits. In certain geograph-
jeal areas additional precaution must be

taken for typhoons, hurricanes, tornadoes

and the like. Local base regulations and
procedures will supplement these instruc-
tions. The omission of specitic references

to items ot additional precautions such as
installation of spoilers, protective cover—
ings, external control locks in conjunction
with internal locks, sandbagging of aircraf't
etc. will not be construed as license to
depart from providing ot maximum security

tor aircraft and personnel. Execution of moor-j
ing procedures for high winds will be con-
tingent on personnel and equipment available
and the timely receipt of adverse weather
reports. Where aireraft arc moored for
periods in excess of five days, inspectiocn
provisions governing stored alveraft will

apply.
g cm%*zoai’g
BN S P TS

Do not turn nose wheel more than
20 degrees from center or neutral.

3-19. LEVELING.
3.20, LEVELING AIRPLANE LATERALLY (AIRPLANE
ON JACKS). (See figure 3-4) Open canopy

and lay a straight bar across the upper
fuselage longerons, at the junction of the
windshield and canopy tracks. Place a
Jeveling protractor on top portion of bar,
and lower or raise one wing as required.

3.21, LEVELING AIRPLANE LONGITUDINALLY. (Sce

Revised 1 May 1954
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Section III

TAIL SKID, RUDDER HORN, & TAIL LIGHT

VERTICAL STABILIZER MOUNTING BOLTS

ELEVATOR HORN, BUNGEE @& PULLEY BRACKETS

AILERON BELLCRANK

FLARE INSTALLATION

LOWER SECTION OF
ENGINE —OIL DRAIN

LANDING GEAR RETRASTING MECHANISM

VERTICAL STABILIZER MOUNTING BOLTS
CONTROL CABLE PULLEYS-—TRIM TAQG MECHANISM

REPLACEASBLE
TIPS

CABIM ACCESS

FUEL TANK YENT {BOTH WINGS)

FUEL TANK FILLER —

FUEL STRAINER GUARD PLATE
ENGINE COMPARTMENT ACCESS

REPLACEABLE TIP CARBURETOR AIR FILTER

¥/ING FLAP OPERATING MECHANISM—
WING-TO-FUSELAGE ATTACHING POINTS

PITOT MEAD~AILERON BELLCRANK

ELECTRIC FUEL
PUMP ACCESS

143-00-418 A

Figure 3-1. Access and Inspection Provisions
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JACKING COMPLETE Al RPI\'_.A
i

il

* e »

UACK FITTING —Pcsmw 77
. :‘::_‘»,:;;;Bu

HOISTING SLING
{(145-55001)

ENGINE

TAIL STAND

REQUIREMENTS!

SHOULD SUPPCRT APPROXIMATELY
200 POUNDS; THE LEGS MUST BE
FAR ENCUGH APART TO PROVIOE A
STEADY SUPFORT.

JACK STANDS

REQUIREMENTS!

SHOULD HAVE LIFTING CAPACITY
OF 1500 POUNDS, EXTEND I5 INCHES
FROM A MINIMUM HEIGHT OF 27 INCHES,
AND HAVE A MECHANICAL LOCK.

Ry
WALKWAYS
_- WALK ONLY ON FCRWARD AND
CENTRAL AREAS OF WING INBOARD
OF MAIN LANDING GEARS.AGRASIVE
CLOTH CEMENTED TO LEFT WiNG
SURFACE NEXT TO FUSELAS
FOR SAFETY.

HOISTING LUG

CHAIN HOIST
HOISTING LUG

WARNING

BELLY BAND MUST BE FLACED
EXAGTLY ON FUSELAGE FRAME
{ APPROX STA 180),

HANDLING POINTS

USE WING TIPS AND STEP AS
SUPPLEMENTARY HANDLING POINTS.
DO NOT PUSH, PULL, OR LIFT
AIRPLANE BY PROPELLER, FLAPS,
AILERONS, OR EMPENNAGE. )

148-00-4338

Figure 3-2. Ground Handling
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T48-00- 4404

STATIC VENTS COVERED
{EXTREMELY DUSTY GONDITIONS ONLY)

Wom GANOPY CLOSED
- A

PITOT HEAD COVERED
ALL SWITGHES OFF

J-2 AND LOCKED
)2
2 pARKING BRAKES SET

~WHEELS CHOCKED

SURFAGE CONTROL LOCK
SURFACE GONTROLS: DETEIL A
TO PREVENT FLUTTERING OF SUR-

- FACE CONTROLS DURING ADVERSE
L WEATHER GONDITIONS WEATHER CONDITIONS, SSCURE RUD-
THE USE OF WiNG TIES DER, ELEVATOR, & AILERCNS WITH
DOV FTTINGS QiLY. SURISCE CONTROL LOCK (0T M)

CONDI~

Figure 3-3 llooring Airplane

=< FORWARDMOST BOLT
_

Xy
EFERENCE JIG POINT .« -
R L B T T o IR
»)""2:’
BaR AND LEVEL POSITIONED ¢

FOR LONGITUDINAL LEVELING ~—pme "

‘
‘.l
Lo

LEVELING LUGS

/

t48-00" 4414

Figure 3-4. Leveling Airplane



Section III AN 01-60LAA-2

DETAIL

LEVEL PLANE——

P ——— S g

CHECK POINTS ANO DIMENSIONS ARE THE SAME FOR
LEFT SIDE OF AIRPLANE EXCEPT AS NOTED.

AIRPLANE MUST BE LEVEL FOR BOTH VERTICAL AND
HORIZONTAL CHECKS.

HORIZONTAL CHECK DIMENSIONS:

LY “+ 1t 22" I't-‘:
AD=15" ¥y BE=22" 4%%5
AE«19 of ex w7 sitlLerm
Calell « gfel
EX=16 35 2(LEFT) w6y 2(RtGHT)

16" 4 la'i'i'(mcun

VERTICAL CHECK DIMENSIONS (DISTANCE ABOYE X):

. . | Y
A2 z{-%  per Y

¢t - . 1*
Bs I' 10 *{- Er2 5%*-;
Ced 1* t{-

DISTANGE OF POINT X TO LEVEL PLANE MUST BE )
SUBTRACTED FROM MEASURED DISTANCES OF CHECX
POINTS TO LEVEL PLANE FOR VERTICAL COMPARISON. 7 148 ~00 4208

Pigure 3-5, Checking Alrplane Alignment

10
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figure 3-4.) Level airplane longitudinally
by placing a straight bar on the levelling
lugs on the right side of the fuselage.

Then place a leveling protractor on bar, and
raise or lower tall of airplane as requlred.

3-22, CHECKING AIRPLANE ALIGNMENT,

3-23, When necessary, as a result of damage
or other causes, the alrplane alignment may
be checked by setting up & surveyor's transit
and checking dimensions according to infor-
mation shown in figure 3-5.

3-24, DATUM FOIWT,

3-25. The horizontal datum polnt 1is fuse-
lage station 0. As station O 1s forward
of the airplane, a reference jig point 1s
established at the centerline of the for-
vardmost bolt in the lower wing attaching
angle (fuselage station 93-1/4). (See
figure 3-4.)

3-26, SERVICING INSTRUCTIONS,

3-27. CLEANING AIRPLANE,

3-28. Keep the airplane clean and waxed, to
help prevent corrosion. A clean airplane
also offers less alr reslstance with a
resultant increase in range and speed. lHake
sure the correct cleaners are used for the
type of cleaning to be accomplished. Walk
only in designated areas {(shown in filgure

3-2).

3-2G, CLEANING AND MAINTAINING EXTERIOR
SURFACES OF AIRFLANE, Close cowling and
canopy securely. Apply an aluminum cleaner
and water solution (such a cleaner should
be either a neutral detergent of the soap-
less type contalning no alkall or other
material which would corrode aluminum; or
sn alkaline silicate type obtalnable from
manufacturers of industrial aluminum
cleaners) to all surfaces, rubbing lightly
with a gponge., Rinse surfaces with clean,
fresh water, dryling with a soft, damp (not
vet) chamols. Inspect surfaces for oil
stains, bug spots, etc, which do not respond
to the cleaning solutlion, and remove them
with a dry-cleaning solvent or kerosene.
Ringse surfaces thoroughly after using metal
polish or cleansr, Wax fuselage and ving
surfaces, using s self-polishing liquid
wax, Between wash Jobs, dust may be removed
from the surfaccs of the alrplane by wiping
lightly with a clean, soft cloth. Do not
rub dusty surfaces. .

3-30, CLEANING WINDSHIELD AND CABIN WINDOWS,
To clean windshield and cabin wlndows, pro-
ceed as follows:

a. Flush plexiglas with clear vwater, using
bare hand gently to feel and dislodge any
dirt, sslt, or mud.

b. Wagh surface with an aluminum cleaning
solution., (Refer to paragraph 3-29.) Make
sure the water used is free of dirt or other
possible abrasives, A soft cloth, sponge,
or chamois may be used in washing, but should

Section IIZ
Paragraph 3-21 to 3-3%

only be used as & means of carrylng water
solution to the plastic. Dry the surface,
preferably with a clean, damp chamois,
However, n soft, clean cloth (such as
cotton flannelette) or soft tissues may be
used, if care 1s taken not to continue
rubbing the plastic af'ter 1t is dry.

¢. Remove oll and grease by rubbing
lightly with & cloth wvet with kerosene,

CAU?IQ.‘:}

Do not use the following materials
on the wilndows: acetone, benzene,
carbon tetrachloride, fire ex-
tinguisher fluids, gasoline, lacquer
thinners, or window cleaning sprays.
They may soften the plastic and
cause crazing,

d. Do not rub the plastic with & dry
cloth, ag this 13 not only likely to cause
scratches, but 1t &lso builds up an elec-
trostatic charge which attracts dust
particles to the surface. If the surface
does become charged, patting or gently
blotting with a clean, damp chamols will
remove thls charge as vell as the dust.

e. If, after removing dirt and grease,
the plastic surface 1s marred by scratches,
apply & sultsble scratch-removing compound
by hand, using a soft, clean cloth to re-
move the polish. Several appllicatlons mray
be neccssary to restore sultsble clarity
to the scratched area,.

e

CAUYIOE:}

Do not attempt hand polishing until
the surfaece 1s clean, The grit and
sand may cause more serlous damage
than the original scratches,

£, After windshleld and cabiln .windows are
dry and free of dirt, wax them with a good
grade of commercial wax to help prevent
further scratching. Apply the wax in a
thin, even coat and bring to a high polish
with a clesn, soft, dry cloth.

3-31. CLEANING CHROME-PLATED PARTS, Chrome-
plated parts should be kept polilshed and
vaxed. Should any blemlshes appear, the
partts appearance can be improved by clean-
ing the affected spots with ordinary house-
hold scouring powder. After scouring
surface, .apply wax coating.

3~32, CLEANING ENGINE SECTION, The engine
section should be clesned regularly to re-
move any collectlons of dirt and oil. The
section 18 entirely accesslble through the
hinged cowling, and by removing the door in
the lower surface of the fuselage under the
engine., Remove dirt and oil with a dry-
cleaning solvent or kerosene. Especially
maeke sure that the englne cooling fins are
clean, as dirty cooling fins can cause over-
heating of the engine,

3-33, CLEANING PROPELLER, All external meta!

11
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SELF-LOCKING DRAIN _

(DRAIN ACCUMULATED OIL. DRAIN
(O COOLER ORAN
WATER ANO OIL) NOT SHOWN)

NOSE GEAR
FILLER PLUG

_g (ACCESS TO PLUG
THROUGH ENGINE
COMPARTMENT)

I

HYDRAULIC RESERVOIR
FILLER CAP

)

)

I

Ull

OlL DIP STICK
Oit. FILLER CAP

Figure 3-6. Servicing Provisions
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parts of the propeller should be kept
polished and waxed; remove any blemishes by
using a scouring powder of a type that

would be used to clean porcelain. The blade
surfaces of the propeller are provided with
a protective covering of plastic, and should
be cleaned with a soap and water solution,
and then flushed with clean water. Inspect
blade surfaces for nicks or scratches, and
repair surface if damaged. KXeep the blade
surfaces smooth. After making sure the
blade curfaces are free from dirt, nicks,
etc., apnly a thin coat of self-polishing
liquid wax.

3-3l.  CLEANTNG TIRES. Using a brush or
cloth saturated in a gsof't scap and water
solutlon, wipe surfaces clean; then rinse
surfaces thoroughly with tap watepr. Aflter
surface is thoroughly dry, apply a brush
coat of thlokol tire palnt, or rub surfaces
wlth glycerine until a uniform appearance
is obtained.

5-35. CLEANING LANDING GEAR AND HYDRAULIC
ACTUATING CYLINDERS. KXeep the landing
gears and hydraulic actuating cylinders
c¢lean, and well lubricated. Especially
check the plston surfaces, as dirt and grit
can cause leaks by cutting the strut seala,

Remove dirt and oil with kerosone.

3-36. CLEANING AND CAWE OF UPHOLSTERY. The
upholstery 1s flame-vzsistant treated, The
feont and rear gseats are designed so the
uphiolstery can be removed a2nd sent to be
dry~cleaned; tho cabin side panels are also
removable for cleaning.

3-37.  CLEANTNG FABRIC UTHOLSTERY AND CARPET-
ING. The labric upholstery and all carpob-
ing should be Ifrequently clessaned with a
whisk broom, clothes brusgh, or vacuwr clean-
er. Fbeomove grease nd oll stalns by rubblng
with = clean cloth wet wilth dry-clenning
solvent, Rubbing should be done with =z
clreular motion astarting outslde the spot

to bo cleaned, ard working toward the gpot,
A clean portion of the cloth should be used
after evory few strokes. Use the dry-
cleaning solvent sparingly. Never pour the
cleaning aolvaont on the spob Lo be cleaned,
Do not use soap and water on fabric up-
holstery, as 1its flame-resgisting qualities
wlll s removed; Jdry-cleaning zolvent does
not affect the flame-rasistance.

3-38, SERVICING FUEBL SYSTmM. Servicing of
tie main wing tanks will be ulmiler on all
wodels,  The servicing instructions for the
suxllinry fuel tank will pertain to L-17B
and modifled L-17A sirplanes only., Refuelling
unlts will be equipped with filters which
will remove all solild partlicles having minor
dimenslons five microns or larger, and
capable of removing 99.5% of all free water.

3-39. FILLING MAIN FUBL TANKS. 7The main
fuel tanks, having & total capacity of 39-
1/2 US (32.9 Imp) gallons, are serviced
wlth Grade 80 aviation fuel through a single
filler in the right wing. (See flgure 3-6.)
In emergency, fuel (Spscificatlion No. AN-PF-
I8, crade 91/98) may be used. Alrplsne is
not suitable for use of aromatic fuel.
During transmission of fuel, the alrplane
mist be grounded. Fill to the top of the

Revised 1 May 1954
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Paragraph 3-33 to 3-45

filler neck, allowing time for fuel to
transfer to the left tank. Install and
secure filler cap.

3~40. FILLING AUXILIARY FUEL TANK. The
auxiliary fuel tank, having a capacity of
21 US (17.5 Imp) gallons, is serviced
through a filler on the right side of the

fuselage,
l WARNING R
o Pyt i Heu

The following precautions should be
observed;

* Do not allow smoking, exposed
flame, or sparks (such as sparks
from energized electrical equip-
ment), within 50 feet of the
aircraft being refueled.

* Stop the engine before refueling
the airplane.

* Make certain that the airplane is
srounded to the hose nozzle and
gasoline container,

2

Wash off all spilled gasoline to
avoid vaper accumulation and gas-
oline pools.

3-A. DRAINING FUKL TANKS. Refer to para-
graph 4-182 for instructions pertaining to
draining tuel tanks,

3-42, SERVICING OTL SYSTEM.

3-43.  OTL SGPECIFICATION3. Service the
airplane with oil {Specification No. AN-
0-8), of a grade based on the average
ground temperature as folleows:

ABCVE 21.1°

770
[709F to 200F) . vivieriinnennena.. 1080
~H.79C to -23.30¢
[20°F to ~109F) tuuireuinnnnunnn. 71065

3~hi. CHECKING OIL LEVEL. Open the left
section ¢f the engine hinged cowling, re-
move the dip stick (figure 3-6), and check
0il level against reference lines on the
stick. The ¢il level should be maintained
at the "FULL' mark.

3-45. DRAINING ENGINE OIL. The oil should
be drained at the completion of each 25
hours engine time. Access to the drain

plug is gained through an access door in the
lower engine cowling. Remove the drain plug
{(figure 3-6), and allow the oil to drain
from the engine; then replace and

safcty the oil plug., Complete the draining
of the engine oil system by draining the oil
from the oil cooler. Hemove the plug at the
bottom of the 0il cooler by-pass valve, and
drain the o0il into a container of approxi-
mately Z-quart capacity. Replace and safety

13
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the »lug.

3-46. FILLING OIL SYSTEM. When filling the
0il system after it has been drained, fill to
capacity and run the engine briefly. Then
replenish, to bring the oil up to the full
level as indicated by the dip stick.

3-47. SERVIZING IYDRAULIC SYSTEM.

3-48. CHECKING HYDRAULIC FLUID LEVEL. Raise
engine hinged cowling on left side of engine.
The hydraulic reservoir (figure 3-6) has a
capacity of approximately 1 3 gallon. Re-
move dip stick {attached to the filler cap),
and check the fluid level in relation to the
marks on the stick. Should the fluid level
be below the "FULL" mark, add fluid {Specifi-
cation No. AN-VV-0-366} through the dip

stick opening. Replace dip stick.

3.49, DRAINING HYDRAULLS SYSTEM. Position
a fluid container {into which the fluid may
drain), and disconnect the hydraulic line at
the bottom of the reservoir. (See figure
3-6.) Drain fluid from the system lines by
disconnecting several lines at a low voint
4in the system. Connect the system lines,
and the line tc the bottom of the reservoir.

3-50. SERVICING MAIN LANDING GEAR TIRE.
3-51., Maintain tire pressure of 25 psi.
3-52.  SCRVICING NOSE GEBAR TIRE.

3-53, Maintain tire pressure of 30 psi.

CAUTION 3

9!

Do not install valve-core-remover
type cap on valve stem=--use only
the short bonnet type.

3-54, SURVICING LANDING GEAR SHO™F STRUTS.

3-55, FILLING LANDING GEAR SHOCK STRUTS.
7111 the shock struts (figure 3-6) with
fluid (Specification No. AN-VV-0-366) as
follows:

a. Jack the airplane, using the wing
jacking points, until landing gear tires
are off ground.

b. Release air from strut by loosening
filler plug.

¢. Remove filler plug and fully compress.
the strut. i

d. Fill compressed strut with fluid.

e. HReplace filler plug (finger-tight
only); extend and compress strut several
times to eliminate trapped air.

f. Compress strut, remove filler plug,
and if necessary, add fluid to level of the
filler plug hole.

g. Replace und securely tighten filler

14
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plug.

3-56, INFLATING LANDING GEAR S5HCOCK STRUTS.
Inflate the shock struts (airplane at
approximate normal load) in the following
manner:

a. Attach a high-pressure air hose to
strut air valve.

b. Inflate strut until 1-5/16 inches
(main gear) and 1-1/2 inches {nose gear)
of the polished piston can be seen between
the packing nut and the strut piston
shoulder.

NOTE

Small amounts of air can be removed
from the strut by loosening the
filler plug slightly, and then
quickly tightening it. Do not
depress the valve core to correct
overinflation.

2. Rock the airplane lightly by raising
the wing of the corresponding strut. (This
is to cherk the strut for possible stick=-
ing or binding.]

d. Recheck for proper strut dimensicns.

e. Check the valve and filler glug for
possible air leakage.

f. Install valve cap, which is a secon-
dary seal, and tighten lightly with a wrench.

CAUTION 2

Excessive tichtening of the cap
will result in the seat of the
cap depressing the valve core,
allowing air to escape.

3-57. SERVICING LANDING GL.AR BRAKES.

3-58, BLEEDING LANDI”™ GEAR BRAKE3. Spongy
or soft brake lever acc.on may be caused by
air bubbles in the brake system. To
eliminate the air bubbles, bleed each brake
as follows:

NOTE

During bleeding cperation, fluid in
hydraulic reservoir must be main-
tained as near the "FULL" level as
possible.

a. Remove cap screw (located on the
bleeder plug in the.line to each brake),
and attach a bleeder hose.

b. Place free end of bleeder hose in a
partially filled can of hydraulic fluid so
end of tube is submerged in fluid.
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¢. Apply brake pressure, looscn bleeder
plug, and allow fluid to run until free of
alr bubbles.

d. Tighten bleeder plug, remove bleeder
hose, and replace cap screw.

3-59. BLEEDING BEAKE LINES. To bleed air
from brake lines, proceed as follows:

a. Loosen fltting attaching nut in sach
majn gear wheel well at point where flexible
line attaches to rigid line in wing.

b. Apply brake pressure.

c. Disconnect ritting, allowing slight
fluid secepage, until rluid 1s free of air
bubbles; connesct and tighten fitting,

3-60, SERVICING BATTSRY.

3-61. The battery (figure 3-6) should be
checked at least every 10 hours. Warm
climates require more Irequent attention to

the battery. Service battery as follows:

8. Remove battery cover,

b, Inspect water lcvel within the battery.

c¢. Take hydrometer reading; recharge tho
battery 1f the gravity is below 1.2/0.

d. Add weter if nccessery.
CAUTION

Wnen remeving battery from airplene,
remove bhattery and battery container
together. Thils prevents the possi-
bility of spilling acid on the sir-
plane finish or upholstery.

B 3-62 through 3-72. (Deleted)
3-73. LUBRICATION REQUIREMENTS.

3-7. Always lubricate carcfully and thor-
oughly, as lubrication is most importasnt for
the continued operatlion of the airplane,
Make sure the correct lubricants ere used
at the preoper time. Apply lubricant spar-
ingly; then wipe off excess grease. O0ily
surfaces collect dirt and grit, which are
detrimental to bearing surfaces because of
their abrasive qualities, While lubricat-
ing, it is good practice to Iinspect the
various parts closely, and test them for

Revised 16 March 19550

loogensss and gzners) ie luw
rication points are u -t figurs
3-7. Vhen operatin: the ¢ in extre:
ely dusty conditinna, clozn end lubricete

the parts more Irequently.

3-75. SHIFLDED AHD SEALED BELRING LUBRICE -
TIOH.

3-76. Double shiclded or gsealed bearines
are installed in all surface control puflEf,
aileron bellcrenks, ard in ejleron, rudder;
and elevacor hinge flttires, and do rot
require lubrication ot normsl check reriod-.
They arc pre-lubricated by the merufectursz-,

3-77. BEARING SURPACE LUBRICATION.

3-78. Excessive Jubrication of bearing
surfaces will sttract dirt and grit., There-
fore, bearing surfaces shonld be inspectsd
to make sure only a thin film of oil is
remaining after lubrication.

3-%9. POINTS THAY REQUIRX NO LUBRICATION.

3-80. 0ilite besrings, conirel cablzs,
cockpit enclosure tracls, or oiher Jightiz

loaded elidss need not be lubricatbed nnles:
protectlon against corrosicon 1s necegcar

4

3-81. ENGINE ACCESSORY LUBRICATICH.

3-82. All engins accessories have prepazi.
bearings which do not require repacking
until the overliaul period.

3-83. SPECIAL T00LS AND EQUIPHENT,
3-8iy.  Tue following svecinl tooi

= o
equipment are provided to aiad in the
generel maintenance of the eirplang.

nd

PART NUMBER
e
145-53086
145-53090
15-55001 Sling
145-55006 Cart

T-97537 Tocl

DESCRIPTION USAGE

Propeller
Engine mount
Main Landinz
gear trunni..
Genersator
mounting
Eolsting air-
plane
Towlng alir-
plane
Installing
rubber ex-
trusions
for window
panels

Allen wrench
Wrench
Wrench

Wrench

15
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EACH WHEEL

wELL

__Jr_ APPLICATION SYMBOLS

!

(‘_
068
TWO

PLACES TwQ
PLACES

THREE
PLAGES
EACH TAS

- q ¢
1ERK GIL  BRUSH  HAND
Gute CAN :

FREQUENCY SYMBOLS

QDY)

16

Haqes 17 and 18 deleted.

28,30  50/60 1007120
HOURS HOURS  HOURS
LUBRICANTS  |pgNTIFICATION
— LYPE LETTER—)
GREASE, MIL-G-3278 _____ .. Gb
: OiL, GENERAL
@)’ \ PURPOSE (AN-0-6)-------===~0GP
TR R , GREASE, WATER
NOSE LANDING GEAR RESISTANT (AN-G-5)--==-=-=~~ GH
Figure 3-7. Lubrication

Revised 2 November 1991
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Section IV
Paragraph 4-1 to 4-19

SECTION IV

GEUERAL MAINTENANCE

ki1, WING.

b-2, The full-cantilever wing has two bent-
up alclaed sheets at the tralling edge,
which serve as a rear spar and part of the
lower skin. The wing ccnsists of two
panels (each having a fusl tank compartment,
and a wheel well for the maln landing gear)
bolted together st the fuselege centerline.
Ying flaps and allerons zre hinged to the
tralling edge of each panel., (3ee filgures
§_1 and 4-2.,)

4_3, WING PANELS,.

h.4, The airfoll sections used are NACA
LU15R at the root, and H410R at the tip.
Tre apgzle of incidence at the root is 2
dagrees; lncldence at the tip 1s minusg
cune degree, Dihedral 1s 7 degrses, 30
minutes; and the leading edges zwaepback
is 2 dezrecs, 55 wikuth, sud 46 seconds,
There crc two short bsems near the wing
vcot, One of thesco, vith another shorter

m‘1111 ;&udi gear and

Pk Zach beam conolsts
of aitu t op oand boettom edges [langed
ags cansg Nhibn are raeinforced by bent-up

sn sinforcad oibh, cuthoard of the
1oy ":a‘ trunnion supporks, disteribucas
1o is and provides for attachment
of 1nd jacklng flttinga, Highly

8% merbera around ths landing gear
an Dolting wrnglas are sscucad with

H rivets, Upouere and lovwer sklns

S

11

olinforcad ﬂpﬂ“wi > by formed and ex-
trudad strlngers, (See flgure 4-1,) A
close-oubt zteip on the lover surface runs
from the leanding gear cutout to the wing
tip. The reomovable wing blps are formed
and wslded aluminum alloy sheet,

b_g, ’5 ALLING AHD REMOVING WING PANALS,
{2eo rigure 4-3,

4.6, WING FLAPS,

-7, T™hs vwing flaps are all-wetal, slotted-
typs ostructures, hinged to the wing trailing
edze at thice polnts. Each flap consiats of
& front and rear spar, with a full »ib at
eacn end and six nose rlbs between, The
lover cap of the reer srar extends ss sX¥in
to the trailiog sdge, where it 1y Jogzled
end rilvetaed to the upper skin, Both upper
and lover skins, except the leading edze,
aro bended, The right and left wing flap
assexblisa ere Interceonnscted by a torque
tube. The flaps are ralczed or lowered
hydraulically and have a reximum travel of
%5 degrees in the full down position,

4.8, INSTALLING AND REMOVING WING FLAPS,
(See flgure 4.4,

4-9, ADJUSTING WING FLAPS,
4-39.)

b-10. AILERONS,

(See figure

4.11. The all-metal, Frlse-type allerons

are ninged to the wing trailing edge at
three points, The structure 1s identical

to the flaps sxcept that there 13 only

one spar. The lower cap of this spar also
extends as askin to the Frailing edge, where
1t 13 joggled end riveted to the upper skin.
The center nose rib 1s of double thickness
for support of the center hinge., Sealed
bull bearings arve staked into each of

the hinge brackebts, and a fixed teila tab

13 rilveted to the inboard tralling edus of
the vight alleron. A streamlined atatic
balance welght 1g attached at the outhoard
snd of each allsron, The allcrons are
statlcally balane=sd wilithin a waxinsun allow-
able wunbalance of 4 1nch«pound~,
balance must be mndataincd 10 ran
coue nescazsary or sven L the aup
ars repalnted,

-12, TISTALLING ALD RTMOVING AILZERONS,
See Figure H-b,)

. SMREIMIAGH,

ennage Iis =n all-metal struc-
ing of horlzontal stabilizer

3, and vertical steblliizer
h rudder. {See figures 4-5 and 34-6.)

[ r‘*’O

4.15, HORIZOWPAL STABILIZER.

4-16, Tha horizontal astebilizer 1s of the
full-cantlilever type, and 13 sat on the
alrplenoe at o negative 3-degree anglo of
Irncldence, Remnovable tlps are made from
deep-drawn 5250, and are attachsd with
scrows. Elevator hiinge brackets with
staksd ball bearings aro 1nstalled on the
spar,

4-17, INSTALLING AND REMOVING HORIZONTAL
STABILIZER, (3se figure 4.7,)

4.18, ELEVATCRS,

4.19, Tho elevators are 1interchangeable,
Each i3 built around a frame consisting
of two spars and three ribg, Adjustable
matel btrim tabs are installed bsetween the
inboard and center rilbs, Torque tube cups

19
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0

NUMBERS INDICATE STATION LOCATIONS IN INCHES FROM CENTER OF FUSELAGE

143 -10-338A

20

Figure 4-1., Wing Panel 3tructure
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LOWER WING SURFACE

MATERIAL
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MUNBERS INDICATE Sty THICKMESS.

HOTED.
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RICH]

1485-10- 340

Plgurs 4-2,

Wing Skin Arrangement
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1

o A W N

7

ANS-54 BOLT
(1 REQ)

ANA4-TA BOLT
{12 REQ)

Position center rib (with tank and up-
lock torque tube) on left panel. Make
sure that aileron pulley bracket on
center rib is correctly positioned on
spar angle ond thot left fuel line
mates with accumulator tank inlet.

Position right wing panel; connect right fuel tank supply line,
and install all attaching angle bolts.

Connect fuel supply and vapor return lines to accumulator
tank.

Connect landing gear hydrautic lines, and secure to rib. Also
secure flop hydraulic lines to rib.

Connect brake line, ond aftach adjuster valve to rib.

Position up-lock torque tube in supports, install cotter pins ot
each end, and connect up-lock cable, links, and springs.

Connect wires fo landing gear warning horn.

AN3-SA BOLT
(2! REQ)

ANS5-1CA BOLT
{16 REQ)

8 Connect right wing tip light wire.

9 Connect landing geor warning system wires at disconnect
fitings and inboard swifch.

10 route landing light wire to disconnect at gear.

1 instal flop actuating cylinder and bracket on wing, and con-
nect hydroulic lines.

]2 install flap torque tube, and connect link fo operating arm.

13 routeleftaileron cable through pulley on center rib, and con-
nect to right-hand cable.

1457103484

Figure 4-3, Installing and Removing Wing Panels
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Paragraph 4-19 to 425

CDETAIL zé& :
AN3-7 8OLT
AN3I0~3 NUT
ANSB0-10 WASHER
ANS70~3 WASHER
AN380-2-3 COTTER

e

OETAIL
AN3-7 BOLT
ANJIO-3 NUT
CANSE0~10 WASHER
ANS70-3 WASHER
AN3I80-2-3 COTTER

e
<\\\'\

tey

DETAIL
N7 BOLT
NAS7A-4-005 BUSHING
ANFSO-D4lG WASHER
ANMO~-4 NUT
AN3EC-2-2 GOTTER

oETAL B, \

AN3-6 80LT

AN3IO-3 NUT
ANS60-10 WASHER
AN380-2-3 COTTER

. BOLT
o NASTA-4-005 BUSHING
SEANSEO-D4I6 WASHER
AN310-4 NUT
AN3S0-2-2 COTTLR

143 -18051-1 BUSHING
CAN3GO-D416 WASHER
CANSIO-4 NUT

Lo UAN3BO-2-2 GOTTER

145-10-3378

Figure 4-4, Tnstalling and Removing Wing Flaps and Ailerons

riveted to each elevator are connected to

an actuatinz horn at the elrplane center-
line, The skin srrungcument differs from
that of the allerons and flaps 1n that a
single bent sheet Tormz the tralling edge,
and nelther the upver no» the laower skin
gurfaces a2re beaded., Instead of the bead-
ing, bent-up anzle stiffeners are riveted
chordwige to beth the upper and lower

sklos, dnch olevator is hingsd to the
herizontal stabllizer at thres points, the
angular travel belng 20 degrees down and

30 degrees up from neutral, Operation

of slgvators Lz alforded by 2 torque tube,
cn the Inboard end of each elevator, jolnsd
by a horn assewmbly connecting to the control
cables, Partial dynamic and statle balance
of sach elevator ls provided, the maximum
alloweble unbalance belng 25 Inch-pounds for
2ach elevator,

ho20o, INSTALLING AND REMOVING ELEVATORS,
(See rigure 4-7.)

4.21. VERTICAL STABILIZER,

4.22. The all-metal vertical stabllizer 1s

bolted to the fuselage tail section at san
angle 2 degrees to the left of the alrplane
centerline., Detsachable dopsal fin sections
extend from the leading edwe of the stabl-
lizer to the fin section riveted to the
fuselage skin, Two rudder hinge brackets
with staked-1in ball bearinzs, are secured
to the gpar,

hop3, IHNSTALLING AND XEMOVING VERTICAL
STABILIZER. (See figure 4-8,)

L_24, RUDDER,

L .25, The rudder assembly is similar to

the elevators in construction, At the
bottom of the ruddsr is a removable boot

in which the tailllight i1s installed. The
rudder horn hinge polint 1s provided with

a staked-Iin ball bhearing. A fixed trim tab
Lla riveted to the tralling edge alt of the
cenber hinge. Hinged to the vertical
stabllizer at three polnts, the rudder has
an angular travel of 20 degroes either side
of neutral. The arm assembly at the lower
hinge polnt affords connectlions for control
cables. The rudder 1is not statically
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pi]

13
e

NUMBERS INDICATE STATION 1
LOCATIONS IN INCHES FROM
FUSELAGE WATERLINE 26.5

NUMBERS INDICATE STATION LOCATICNS
IN INCHES FROM FUSELAGE GENTERLINE

“g-r0-1esC

Pigure 4-5.

24

Empennags 3tructure
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146 ~20-107A

MUMBERS INDICATE SKIN THICKIESS.
MATERIAL 24ST EXCEPT AS NOTED.

Figure 4-6.

Empennsage S8kin Arrangement

25
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AN3-5A BOLT (3REQ)
AN S&0-10 WASHER (3 RTQ)
AN 365-i1032 NUT (3 REQ)

AN3-8A BOLT (6 REQ)
AN GBO-10 WASHER (12 REQ)
AN 365-1032 NUT (G REQ)

o
AN4-6A BOLT (2REQ)
AN 960-416 WASHER (6REQ)
AN 365-428 NUT (2 REQ)

AN 4-15A BOLT (4REQ)
AN S50-416 WASHUR (8REQ)
AR 365-423 NUT (4 REQ)

1a8-21-89

Figure 4-7. Porizontal Stebilizer and Elevaetor Instellation

AN3-GA BOLT (2 REQ)
ANSQ60 -10 WASHER (4 REQ)
AN365-1032 NUT (2 REQ)

AN4 -6A BOLT (9REQ)
AN960-416 WASHER (15 REQ)
AN365-428 NUT (9 REQ)

21803 -8-7 SCREW (20 REQ)
2W4 WASHER (20 REQ)

21803-8-7 SCREW (24 REQ)

2 W4 WASHER (24 RCQ) AN3-7A BOLT (I REQ)
AN960 -10 WASHER (2 REQ)

AN365 -1032 NUT (1 REQ)

AN4-7A BOLY (I REQ)
ANS60-416 WASHER (I REQ)
AN365 -428 NUT (i REQ)

t48-23-08

Figure 4-8, Vertical Stabilizer and Rudder Installation



balanced; however, in the event of re air,
the statlic unbalance must not exceed 47
inch-pounds,

.26, INSTALLING AND REMOVING RUDDER, (See
figure 4-8.,)

4-27, SURFACE CONTROLS,

4.28, Tre conventional flight control sys-
tems counsist of two sets of rudder pedals,
two wheels for elevator and aileron control,
and cables and linkage connected to the
respective control surfaces, (Sae flgures
4-10 through 4-14%.) Trim tsbs, controllable
from the cabin, ars installed ou each
elevator. The aileron atd rudder systems
are 1Interconnected by a coordinating cable
and spring mechanism which 13 a safety
feature designed to impart a feeling of
lateral stabllity in the alrplane during
certain maneuvers.

L-29, CONTROL COLUMN,

4-30, The control column, to which the con-
trol wheel sharts (through universal jolnts)
are attached, pivots at the base to permit
fore and aft movement, S3prockets on the
forward end of sach contrel wheel shafb are
interconnected by a chain, the ends of which
attach to cables routed through pulleys at
the top and bottom of the colwm, The con-
trol wh2el and shaft on either side can be
removed when only one set of controls is
desired. (3ee rigure 4-9,)

Paragrarh 4-25 to h.=4
4-.31. RUDDER PEDAL ASSEMBLIES,

.32, The rudder pedal asgsemblies, con-
3isting of two left pedals connected by

a torque tube, and two rirht pedals also
connected by a torque tube, are hinged to
the floor. (See figure 4-11.) The rudder
pedals on elther side can be removed when
only one set of controls 1s desired.

(See rigure 4-9.)

433, AILERON CONTROL SYSTEM,

h-34, The atlerons are controlled by a
combination linkage and cable asystem. (See
figure 4-10.) Disconnect fittings are
located within the control ceble guard box
on the pilot's floor, and turnbuckles are
located at each bellerank. A talance cable
interconnects the bellcrank in each wling,
aund has a turnbuckle located in the right
vheel well, Adjustable rods connect the
Eellc;anks to the allerons. (See flgure
=10,

b-z5, INSTALLING AND REMOVING ATILEROY
CONTROL, SYSTEM, TFop information pertinent
to lnatalllng and removing alleron control
system, scee rigure 4-10,

L.25, ADJUSTING AILEROH CONTROL, 3Y37TnM,
Ses figure 4-10.)

L.37. RUDDER CONTROL SYSTEM,

4-38. The rudder control system consista
two cable assemblies, connscted to pudder

DETAIL “’3&

STEP ] Remave bolt, und then slide control wheet
"":j andtube out through control panel.

Sy

DETAIL B

STEP 2 Remove bolts securing rudder pedals to

w vertical arms, and then remove pedols.

A AN4-12A Bolt (1 Req)
AN365-428 Nut (1 Req)

B AN24-21A Bolt (2 Req )
AN365-423 Nut (2 Req)

as-0g-ten

Flgure 4-9. Removing Cne Set of Controls
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% - re .
MG //
Rudder-aileron coordinating cables must be disconnected
throughout rigging procedure.

2 Secure control wheels in neutral position. Then with cross-
over cables slack, tighten cables from control column to
beflcranks until both ailerons are approximately 2 degrees
above neutral.

3 Tighten crossover cable to 30 pounds tension.
This should pull ailerons down to neutral. If not,
adijust turnbuckles as necessary o bring aileron
to the neutral position.

4 Free control wheels and check foN
degrees up ond 17-1/2 degrees down

travel. Minor corrections are made by
readjusting turnbuckles; however, re-
adjustment of push-pull rods may be
necessary.

5 Set bellcrank stops to cleor belleranks in extreme
positions, but so that push-pull reds cleor bell-
s crank and wing rib ip the up and down posi-
X RUDCFR-AILERCH tions by 1716 inch when the beilcranks ore forced
COORDINATING, ngainst the stops, (Force ballormaks ogoinst stops
SYSTEM CABLES by pushing up or pulling down en cileron.)

%

p:

" Coble Tension 30 pounds :
Surface Trovel  25° up, 17-1/2° down
Travel Tolerance =2° ;

/

‘ With related oileron 25 degrees up,

A ANZ10-4A Pulley (2 Req) F AN3-14 Bolt (4 Req) adjust push-pull rods on each side
AN4-34 Bolt (1 Req) AN310-3 Nut (4 Req) so that oft cable attachment
AN310-4 Nut (1 Reg) AN960-10L Washer (4 Req) bellcrank arm clears push-pull rod
AN380-2-3 Cotter (1 Rea) AN380-2-2 Cotter (4 Reg) by 1/8 inch. '

B AN210-4A Pulley (2 Req) 453-10-19 SPTlce'((“RRe";)

ANA7 Bolt (2 Req) 145-52301 Roller {4 Req 6 Check entire system for 30 pounds fensi
AN310-4 Nut {2 Req) ck entire system for 30 pounds tension.
G AN23-12 Bolt (4 Req)
AN380-2-3 Cotter (2 R8q) AN3]0’3 Nut (4 Req)
€ AN3-6 Bolt (2 Req) ANSED-10L Washer (4 Req)
AN310-3 Nut (2 Req) AN380-2-2 Cotter (4 Req)

AN380-2-3 Cotter (2 Req)
H ANA9 Bolt (2 Req) NOTE:
D AN210-3A-4DR7-V4 Pulley (1 Req) oA Nt (2 o)

AN4-10 Bolt {1 Req)
AN310-4 Nut {1 Req) AN380-C2-3 Cotter (2 Req)

Check alignment of lap and ilerontrailing edges.
if trailing edges are over 1/4inch out of alignment,

AN380-2-2 Cotter {1 Req) 1 AN412 Balt (4 Req) adjust aileron and llap rigging equally to align
£ ANZI0-4A-4DR7-3/4 Pulley (2Req) AN310-4 Nut{4 Req) edges within the 1/4-inch tolerance.

ANA-10 Bolt (2 Req) AN960-416 Washer (4 Req)

AN310-4 Nut (2 Req) AN380-2-2 Cotter (4 Req) res-ra-esc

AN380-2-2 Cotter (2 Req)

Pigure 4-10, Adjusting Alleron Control System
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(a4

ion IV

G

ec

SHIM HERE TO MOVE ROLLERS FORWARD OR AFT

. DETAIL A

L s NEUTRAL PUSITION
OF RUODDER PEDALS

1 Secure pedals together, move the
two pedels full forward and aft to
determine extreme positions, and
then secure pedals haifway be-
tween the extreme positions.

/‘ 9 5 Check rudder pedal travel. Make
sure pedal hangers do not hit floor Iy
before rudder attains full travel. \4\”

DETAIL B FULL FORWARD

RUDDER SYSTEM FORWARD
BELLCRANK AND NOSE GEAR STEERING
MECHANISM

)

2 Jack airplane, line nose wheel with centerline of airplons, ond
then odjust steering bellcrank rollers so that rollers are as close to
point contact on strut arm as possible, without preloading rollers
against the arm. (Fore and aft position >f rollers con be changed
by shimming bellcrank support brocket with washers and half.
washers.)

NOTE: To align nose wheel, level airplane, drop plumb bobs
from engine crankshaft and wing center section, draw o chalk
line between the plumb bobs, and set wheel parallel to line.

4 Adjust cables to position rud-
der 3 degrees to the right of
strearline position, and tight-
en to 30 pounds tension.

RUDDER -~ AILERON COORDINATING CABLE

A. AN24-19 Bolt (2 Req)
AN960-416 Washer (2 Req)
AN24-13 Bolt (2 Req)
AN320-4 Nut (4 Req)
AN380-2-3 Cotter (4 Req}

B. ANZ23-10 Bolt {2 Req)
AN310-3 Nut (2 Req)

11\

6 Check nose wheel travel with ply-
wood protracior to make sure equal ::ggg_;oé CWQShe(; (g Riq)
travel is available each side of neu- Lo (S €q
tral. {20 degrees travel is required.) €. AN3-11 Bolt (2 Req)

‘ AN3-6 Balt (2 Req)

AN310-3 Nut {4 Req)

ANG60-10 Washer (4 Req)

3 Adjust steering rods to fit with 7 Check rudder peda! throws aftes

canvas covers are installed, to be
LS LIS sure thot full rudder travel is avail- S R
able. D. AN210-3A-4DR7% Pulley (2 Req)
AN4-11 Bolt (2 Req)
NOTE: ' 8 Retract rose gear, and make sure ::g’?&:]rz ":/?2’?' ()2 Req)
The rudder travel stops are not cdjustable. that coble tensions are correct and Y *q

AN380-2-2 Cotter (2 Req)

AN210-4A-dDR7% Pulley (2 Req)
AN4-10 Bolt (2 Req)

Caoble Tension 30 pounds AN310-4 Nut (2 Req)
Surface Travel  20° left and right AN380-2-2 Cotter (2 Req)

| Tol x AN23-11 Bolt (2 Req)
Travel Tolerance +2° AN310.3 Nt (2 Req
ANF60-10L Washer (2 Req)
1e3-14-188 AN380-2-2 Cotter (2 Req)

that rudder system operates freely.
E

1

(3

.

Figure 4-11. Adjusting Rudder Control System
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C

1 secure control columns forward so that ends of column
are 174 inch from firewall soundproofing, and then
tighten cables to 30 pounds tension so that elevator is
against the down stop.

A. AN36 Bolt (2 Req)
AN310-3 Nut (2 Req)
AN30-2-2 Cotter (2 Reqg)

B. AN210-4A-4DR7-3/4 Puliey (1 Reg)
ANA410 Bolt {1 Reg)
AN3IC-4 Nut (1 Req)
AN323:2.2 Cotier (1 Req)
AN38D-3-4 Cotter (1 Reg)

c

b

AN23.12 Bolt (2 Roq)
ANZ3-21 Bolt {1 Reg)
AN320-3 Nut (3 Req)
AN950-10 Washer (3 Pegq)
AN320-2-2 Cofter {3 Req)

D. AN210-34-4D7-3/4 Pulley (1 Req)
© T ANAI0 Bolt {1 Req)

Cuf AN3I04 Nut (1 Reg)

2 pull control columns aft until elevator hits the up stop; I AN380-2-2 Cotter (1 Req)
then pull control wheels 3 degrees {roughly one inch o

travel) further oft to check control column assembly

clearance. This overtravel clearance guaraniees there ;

will be no interference under flying conditions where LR
the cables are slack (i.e., extreme cold, etc ). If neces- y
sary, foosen cables to make this check, and then adjust
cables as instructed in step 1.

E. AN210-3A-4DR7.3/4 Pulisy (2 Req)
ANATT Bolt {2 Req)
AN310-4 Nut (2 Reg)
ANRAD-416 Washer {2 Req)
AN350-2-2 Cotter (2 Req)

F. ANSI58R16 Screw (2 Req)
AN365-832 Nut (2 Req)
AN9PSO-EL Washer (4 Req)
§ 7T @, ANZ3-15 Bolt (1 Req)
©0 0T AN3103 Nut (1 Req)
0 ANGS0-10L Washer (1 Req)
@ AN3806-2-2 Cotter (1 Req)
1 145-52214 Spacer (1 Req)
NOTE: The clevator travel stops are not adjustable. : P o
) S0 H. AN210-4A4DR7-3/4 Pulley (1 Req)
P I i AN4-10 Bolt (1 Req)
AN310-4 Nut (1 Req)
Cable Tension 30 pounds Lo AN38022 Cott
¢ Surface Travel SOP(+ 2°/0%) up , AR Cotter (T Req)
sy 20" (£2% down E b
3 ) j 148-22-008

Figure 4-12. Adjusting Elevator Control 3ystem
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o [ I -t-ml

NOTE. &

Tab mechanism must operate smoothly R >0
throughout range of travel. If it tends to p ")’, ,

bind, check freedom of tab hinges and S " ANy}
torque shaft for bends or kinks. A spring- step 2 -~/ ."

back of two serrations of the tab control . "

2]
wheel is permissible. Disconnect shoft, '.— A

STEP ] Turn control knob to zera. e

With trim tab in neutral, check
coveron all fourcablesto
make sure cover ends are at
least 2-5/8 inches from center

crank as shown, and then
connect shaft to screw.

~ of hole on trim tab horns, If
covers are too close to horn,
loosen micarta fairleads at
/ forward edge of elevator, and
slide covers forward as neges-

7~

B
oy
C
A ~ . i
Turn screw to position bell- STEP 3 """

Check for correct travel. s
File bracket at points shown,

if necessary, to obtain full travel. »S,kTEP 6

Cable Tension 1523 pounds
Surface Travel  23*(22% up,
32 (+2°-0*) down

Adjust cablesto position tabsin
streamline with slevators, and
tighten cables to 15 (¢ 5/.0) pounds
tension. The tension of both sets of
cables must be equal, or deflection
will bind the mechanism. Sofety the
cable ends.

by v

A, 751B-10-7 Screw (2 Req) D. AN3-7 Bolt (1 Req) F. AN23-16 Bolt (2 Req)
AN365-1032 Nut (2 Req) AN365-1032 Nut {1 Req) AN310-3 Nut (2 Req)
ANS50-10 Washer (2 Req)
£, ANA16 Bolt (1 Roq) AN380-2-2 Cotter (2 Req)
B. AN392-13 Pin (1 Req) 8 eq
AN380-2-2 Cotter (1 Req) AN310-4 Nut (1 Req)
454 4-30 Spacer (1 Req) 8. ANZ3-9 Bolt (4 Req)
ANPS0-416 YVosher {1 Req) AN310-3 Nut (4 Req)
AN393-35 Pin (2 Req) Wosher (4 Rea)
C. 751-10-7 Screw (3 Req) 453-4-30 Spacer (1 Req) AN960-8 Washer (4 Req
AN365-1032 Nut (3 Req) AN380-2-2 Cotter (3 Req) AN380-2-2 Cotter (4 Req)

Pigure 4-13, Adjusting Elevator Trim Tab Control System
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Sectioh IV
Paragrapn 4-38 to 4-51

AN 01-60LAA-2

1 Rotract nose geor to eliminate the effect of nose wheel cen-
tering spring on rudder cob's system.

2 Check oileron system to assure a minimum of friction in sys-
tem {pulleys rubbing brackets, cables misaligned exces-
sively, cables rubbing fairleads excessively, and binding of
sprocket shafts in control wolumn bushings).

NOTE:

While rigging interconnect cables, elevators should be held

in neutrcl pasition so that control column shaft will not rub
edge of hole through instrument panel.

4 QOperote oileron and rudder systems through full range of
movement to make sure the interconnect system does nof
foul either system. Make sure operction of each controf has
a positive and spontoneous effect on the other. If the re-
sponse is sluggish, check alf cobles for interference ond
friction. Lo,

3 Rig interconnect cobles with rudder 2 degrees left of stream-
line with the vertical stabilizer, and the ailcrons in neutral,
sothat both springs ore 4-7/8 to 5 inches in length. (See detail
A This will provide approximately 5-1/2 pounds preload.

- RUDDER-AILERON
COORDINATING CABLES

IF FLIGHT TEST INDICATES WING
HEAVINESS REQUIRING MORE THAN

30 DEGREES AILERON BENO TAD
SETTING, REPOSITION COCROINATING
CABLES TO COMPENSATE, (LENGTHEN
RIGHT-HAND CABLE FOR LEFT WING
HEAVINESS OR LEFT-HARD CABLE

FOR RIGHT WING HEAVINESS. SHORTEN
OPPOSITE CABLE CQUAL AMOUNT))

Nl EETS S TS SN

Figure 4-14,

podal COrQue vabe aaliis, aud ruuning aft to
the rudder horns. Two rods, extending for-
ward from the pedals to the bellcrank for
nose wheel steering, serve as a balance
cable for the system., {See figurve 4-11,

§.39, INSTALLING AND REMCVING RUDDER CONTROL
SYSTEM, For information pertinent to in-
stalling and removing rudder control system,
see Cigure 4-11.

y.ho, ADJUSTiNG RUDDER. CONTROL SYSTEM. (See
figure 4-11.)

441 . RUDDER-AILERON COORDINATING SYSTEM.

442, The coordination system includes two
cable and spring assemblles, interconnecting
the rudder and aileron cables on each side
of the airplane. (See figure 4-14.) At the
rudder cable end of each coordinating cable
is & large coiled spring, through vhich the
rudder cable passes. A falrlead, secured to
the coordinating cable and sliding over the
rudder cable, prevents the spring from rid-
ing on the rudder cable. In addition to
these springs, lipght tension springs on each
side take up coordinating cable slack which
exists under certain conditions, Steel
balls, swaged onto the cables at flxed
positions provide the interconnecting polnts,
except at the aft end of the coordinating
cables. There, threaded cable flittings
connect to a clip engaging the large
springs,

32

Adjusting Rudder-Aileron Coordinating System

L_k3, ALJUSTING RUDDER-AILERON COORDINATING
SYSTEM. (See rigure 4-14.)

L 4l | ELEVATOR CONTROL SYSTEM.

4.45, The elevator control system conslsts
of two cable assemblies, connecting the
control column arm with the elevator horn.
(See figure 4-12.)

4.u6, INSTALLING AND REMOVING ELEVATOR
CONTROL SYSTEM. For information pertinent
to installing and removing elevator control
system, see [igure 4-12,

4-47. ADJUSTING ELEVATOR CONTROL SYSTEM.
(See figure 4-12.)

448, ELEVATOR TRIM TAB CONTROL SYSTEM,

4.4 g, The elevator trim tab control system
consists of & control wheel snd indicator
on the control panel, and a palr of bevel
gedrs, which drive a torque shaft connected
to a jackscrew bellcrank to which trim tab
cables are attached. (See figure %-13.)

.50, INSTALLING AND REMOVING ELEVATOR
TRIM TAB CONTROL SYSTEM. For information
pertinent to installing and removing
elevator trim tab control system, see
figure 4-13.

4-51. ADJUSTING ELEVATOR TRIM TAB CONTROL
SYSTEM., (See figure %-13.)
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NUMBERS INDICATE STATION LOCATIO
IN INCHES FROM NOSE OF AIRPLANE

NS

183 -31-4T1

Jection IV

T

Figure 4-15, Fuselage Structure

NUMBERS INDICATE SKIN THICKNESS.
MATERIAL~ 24ST EXCEPT AS NOTED.

PRI | e T
o i R R A 5 L e o e

Figure 4-16, Fuselage Skin Arrangement

148-31-401
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10 Connect fuel vent
and airspeed lines.

Connect aileron
cables in cockpit.

Connect landing

gear up-lock cable
in cockpit.

4 Connect rudder cables
to arms in nose wheel
well.

1 Lower fuselage (with enclosure,
seats, floor housings, and side
panelsremoved)intoplace on
wing.

3 Connect elevator cobles to control
column arm in nose wheel well. (Pulley
must be removed, then reinstalled after
routing elevator cable around it.)

Pull bundle of wires from wing forward and out-
board of nose gear beam, and connect to bundle
from fuselage. (Access is through left gill fuselage

7 Connect fuel and vapor return
lines in nose wheel well.

8 Connect landing gear, flap,
and brake hydraulic lines.

ANS-TA BOLT
ANGBO- 516 WASHER
AN365-524 NUT

040 INCH-POUNDS

7

ANG - 7A BOLY
ANSE0-616 WASHER
AN365-624 NUT

(80 INGH-POUHIDS

2 Install six fuselage-to-
wing attaching bolirs.

£ Connect rudder-oileron co-
ordinating cabies torudder
cables.

~145-31105 TUBE
7+ 143-14071 SPACEP
~ " ANS-85A BOLT
AN960-516 WASHER
AN365 - 524 NUT
{140 INGH-POUNDS
TORQUE)

o

Attach canopy operating cable housing to
upper wing surface with clamps pro-

vided.

R

//

access door.}———

14

Install floor housings, side panels, seats, and en-
closure.

2i803-8-7 scaew—/

]3 Install wing fillets.

148-21-40L 8
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Figure 4-17.

Puselage Instsllatlion




4 .52, FUSELAGE.

. 4-53, The fuselage 1s a semimonocoque,
stressed-skin, metal structure consisting
of two sectlons--main section {which in-
rludes the cabin enclosure), and engine
fount section. (See figures 4-15 and 4-16.)

4-54%, FUSELAGE MAIN SECTION,

4-55, The fore part of the main section is
semimonocoque, consisting of four longerons,
firewall, and formers covered by alclad
sheet. Spanning the cabin, and just aft of
the rear seat, is a tubular tie rod which

is rlveted to the upper longerons and
restralns longeron kick loads. Two longi-
tudinal beams, supported at the firewall and
fuselage frame aft of the wing leading edge,
accommodate the nose gear., The pilot's:
floor covers these two beams and consists

of a single aluminum sheet riveted to the
fuselage side panels and firewall, The
baggage compartment floor 1s supported fore
and aft by fuselage frames, and at the sides
by the lower longerons. The control panel
is formed from a single pilece of alclad
sheet, and 1s cut out for installatlon of
the rubber-mounted instrument panel.. From
the aft end of the cabin to the tail, the
fuselage 1s semimonocogque, and comprised of
vertical bulkhead rings-covered by three
sheets of alclad. Each sheet of alclad is
flanged inboard at one longitudinal joint

to provide additional strength and rigidity.
The forward section of a dorsal fin is
riveted to the upper rear fuselage skin at

an angle 2 degrees to the left of the fuse-
lage centerline. A spring-leaf tail skid
1s mounted on the aft bottom end of the
fuselage to protect the tail in the event
of a tall-low landing.

4.56, INSTALLING AND REMOVING FUSELAGE.
(5ee figure 4-17.)

4.57. CABIN ENCLOSURE.

4-58. The windshield consists of two pleces
of formed plastic sheet instslled in an
alelad frame. The sliding canopy 1is con-
structed of formed aluminum sheet with
plastic window panels, Two channel-shaped
longerons extend the full length of the
canopy. Attached to the longerons and
apot-welded to the top are a2 bowed extruded
angle and a hat section which maintain the
contour, Two tracks attached to the rear
of the canopy engage rollers on the fuse-
lage. The front of the canopy has rollers
on each side that engage tracks on the
fuselage, A transverse web at the aft end
of the canopy covers the baggage compart-
ment, and is strengthened by beading. The
windows are held in place by rubber ex-
trusions. The canopy has a cylinder-type
lock for use while alrplane 1s on ground,
A cable, running from the locking handle
down the left side to a pin assembly,
makes it possible to lock the canopy in
several open positions. 2An opening
mechanism makes 1t possible for the pillot
to open the cano to obtaln clear vision
during flight. %gee figure 4-20.) The

“

1 Seethat rubber exteusion is firmly cemented to window frame.

2 Force glass into extrusion, starting at the bottom
and working up each side. Spread extrusion out-
ward along top edge so glass will fit into place.

Spread extrusion locking channel and install fock-
ing strip with specicl tool

4 Check to see that locking strip is snugly in ploce.

Figure 4-18,

Installing and Removing Window Panels
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Paregraph 4-58 to 4-61

AN 01-60LAA-2

&
S

1 with stops at forward
end of each rear track re-
moved, lift canopy into
position.

2 Startcanopy ontoaftend
of front tracks; then en-
gage reof tracks with
rollers.

3 side canopy slightly for-
ward and install stops in
rear tracks.

A siide canopy back and forth to check freedom of movement. If canopy fends to bind or

does not line up flush with windshield frame, aft roller assemblies,
repositioned. Vertical adjustment can

the roller assemblies.

5 install canopy opening mechanism ¢isble and
pulley.

Figure 4%-19.

inside of the cancpy is covered with up-
holstery, held in place with spring wires
along the top, and cemented on the sides,

.59, INSTALLING AND REMOVIHNG WINDOW
PANELS., (See figure 4-18.)

460, INSTALLING AND REMOVING SLIDING
CANOPY. (See figure 4-19.)

be obtoined by adding or removing shims ben

when loosened, con be
eath

[T IR K]

Installing and Removing S51iding Canopy

I R
.

v
FS L. S

4 .61, CABTN FLCOOR COVERS AWD SIDE DANELS,
The cabin floor, from the {ront seats ror-
ward, is covered with two strips of rubber
mat which are cemented Iin place. The Iloor,
fpom the front seats to the back seat, 1s
covered with upholstesred phenolic (iver
panels which have snaps around the sides

and bottom, and clip to the longercns

at the top.

MECH
. AT THIS POINT WHEN
"TO BE REMOVED.

=

COCKPIT HANDLE

v i

ANISM TO BE DISCONMNEGTED o
CANGPY 1S

e

RETURN SPRING

TURNBUCKLE ELIMINATED ON L-178 TO
PROVIDE FOR FULL OPENING OF CANOPY.

CABLE LENGTH ADJUSTED SO
RETURN SPRING PULLEY BRAGKET
4 JUST TOUCHES FIBER BLOCK
! WHEN CANOPY IS LOCKED CLO

¥

D

SEARLERS Unh 3§ JA

Figure 4-20.

kY

Canopy Opening Mechanism
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Jection IV
Paragraph 4-62 to 4-67

AN3-3A BOLT (2 REQ)
AN365-~1032 NUT (2 REQ)

ENGINE COWLING
(HINGED)

AN3-3A BOLT (2 REQ)
AN 365-1032 NUT {2 REQ)
AN3-4A BOLY (2 REQ)
AN 365-1032 NUT (2 REQ)

Wh-a- 484

ENGINE MOUNT
ASSEMBLY

AN3-4A BOLT (2 REQ)
AN 365-1032 NUT (2 REQ)

751-10-8 BOLT {2 REQ)
AN365-1032 NUT (2 REQ)
75i-10~6 BOLT {4 REQ)
AN365-1032 NUT (4 REQ)

ANS~7A BOLT {4 REQ)
AN9S60~5i6 WASHER (4 REQ)
AN 310-5 NUT (4 REQ)

(TORQUE TO i40 INCH-POUNDS)

Figure 4-21., Engine Mount and Cowling Installation

4-62, ENGINE MOUNT SECTION,

k.63, The engine mount, semimonocoque in
construction, 1s removable from the fuse-
lage and consists of two longerons, frames,
a bulkhead, & steel cross-tube, and alclad
sheet covering. The engine 1is rubber-
mounted on four fittings, two on the cross
tube and two on the bulkhead. The mount 1s
gecured to the main fuselage section at

the firewall and forward end of the nose
wheel beams. The engine nose cowl, bolted
‘to the engine mount, 1s supported at the
top by a channel member extending from the
firewall forward., The channel also
provides attachment points for the hinged
cowling, which 1s secured by dzus-type

fasteners at the engine mount longerons.
The hinged cowl covers the top of the
engine, A grill 1is fitted into the gir
intake cutout of the nose cowl.

4.6%, INSTALLING AND REMOVING ENGINE MOUNT
AND COWLING. (See figure 4-21.)

4-.65, LANDING GEAR,

4.66, The alrplane is equipped with a hy-
draulically retragctable, tricycle landing
gear, consisting of two maln gear assem-
blies, a nose gear assembly, wheels and
tires for each gear, and up-locks with
normal and emergency control linksge.

467, TROUBLE SHOOTING LANDING GEAR.,

TROUBLE

PROBABLE CAUSE REMEDY

Landing gear falls to lock
in- down position.

Dirt in actuating arm linkage.

Actuating cylinder out of
ad justment.

Clean linkage.
Adjust cylinder,
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Paragraph 4-67 to 4-69

TROUBLE PROBABLE CAUSE

REMEDY

Landing gear fails to lock Bungee spring loose or
down Ly emergency control. broken.

pirt in linkage.

Linkage out ol adjustment.

Adjust or replace spring.

Clean linkage.

Adjust linkage.

Landing gear fails to lower Up-lock hook linkage out
by normal or emergency control. ot adjustment.

Adjust linkage.

Landing gear fails to "lock
in up position.

Up-lock hook linkage out
ot adjustment.

Actuating cylinder linkage
too short.

Lockspring broken.

Adjust linkage.

Adjust cylinder.

Replace spring.

Steering mechanism out
ot adjustment.

Nose gear fails to steer
properly.

Adjust mechanism.

Loosec steering linkage or
worn bushings.

Nose gear shimmies.

Tighten linkage or replace
bushings.

Nose gear fails to tully Upper scissors attaching

extend. bolt installed incorrectly.

Install bolt with hecad on
right hand side.

4=68, LANDING GEAR UP-LOCKS AND CONTROL
LINKAGE.

4-69. The up-locks, located in each respec-

tive wheel well, hold the gear in the up

position during rlight. The movement of

the locks is controlled by the landing gear

control handle. When the control handle 1is

position.

the up position,
held in the locked position by spring load.
An emergency pull cable and a handle are
attached to the regular cable to give

moved to down position, cable and rod
linkage pulls the locks to the unlocked
the control handle is in

the locks are pulled and

additional pull should the regulated handle

1 with londing goar control handle in the
up position, adjust cable {(between con-
trol valve and torquo fube on pilot's
floos) so there is 3-3/8 inches vertical dis-

tance batwesn centar of cable ottoch-
ment point (on tarque tube arm) and

CABIN FLOOR LINE

3-3/8 INCHES

008 TO .010 INCH

tracted and hydraulic power turned

the desired /16 inch clearance.

Adjust rads betwesn torqus tube and hooks
so thers is 1/32 to 3/32 inch clzorance be -
twean back face of hook and roller on gear,
when gear is up and focked.

3 Adjust cable between forward tont:
tube and main gear lock torque tube, &
so that cobta just starts to pull against
spring tension on torque fube.

2 Set adjustment bolt on torque tube orm
so there is 005 to 010 inch clearonce l‘
between bolt and hook when gear is up th,//

and hook fully engaged.

inspect the noso gear up-lock to determine that there is /16 inch
clearsnce batwsen the roller and the upper edge of the up-lock
hook slot. This chack must be performed with the gear fully re-
“OFE." If there is insufficient

roller clearance, file upper edgs of slot ‘as necessary to obtain

.

Figure 4-22, Adjusting Landing Gear Up-lock and Control Linkage
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Push trunnion pin through

)—-— ©___ ball sockets to align.

2wWi-65-48 8
/‘ ALIGNING WASHERS
0

BTy s

© AN364-1414 NUT

. 2WI-65-4B-125 WASHER/

Pull trunnion pin out, lift gear in
place, and insert two or three

«woshers on both sides, between
ball sockets and gear. Tap trun-
nion pin inta place; then retract
gear to see if strut is centered in
wing rib cutout. If not, shift wash- ANS-16A BOLT
ers from one side of trunnion to 453-0516-21 SPACER ~———mtimm gl
other, as necessary. 5

Install nuts that hold trunnion pin in
place. Tighten nut on end of truanion
pin until there is slight binding of gear
movement. Then loosen nut slightly to
free movement. (Side play clearance
should be approximately .010 inch.)

Drop linkage to connect bungee spring.
{Adjust bungee ta 7-7/16 inches as shown (Before Installation).
. Bungee should measure 5-23/32 1o 5-7/8 as shown (After installa-
_ tion)).

e,

ADJUST STOP ROD /
TO RESTRICT
STRUT EXTENSION.

SHOULDER SHOULD TOUCH WHEN®
IN PAST-CENTER POSITION.

BUNGEE
SPRING

& \— AN29-31 BOLY

AN320-9 NUT: /

A

o

With gear down, linkage in full past-
center position, and operating strut in
fully extended position, adjust operating
strut so that hole in strut rod end aligns
with bolt hole in actuating arm; then
screw out one turn, ond connect,

“e-38-3418

Figure 4-23. Installing, Removing, and Adjusting Main Gear Assembly
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RUDDER
TORQUE
SHAFTS

PG,
ALIGNING }
WASHERS =
Adijust support for steering mechanism so thot m;\
center bolt is in line with centerline of torque TRUNNION P
shaft on strut. (Adjustment is made by adding’
of removing washers on bolt at end of support.);
After support is centered, fully extend nose,
gear, Then, with weight of airplane off geor, and-
nose wheel positioned straight cheod, adjust.
rollers to just touch steering arm. {Adjustment is”
made by transferring washers from one side oft i
support fo other.) With wheel stroight chead [/ jnsert trunnion pins, '
/

ond rudder pedals in neutral, adjust rods to fit and install bolts which
between rudder pedals and steering bellcrank. hold pins in place.
With weight on geor recheck roller adjustments. -

T SGTEeRiNG ARW, |
ROLLER . o TRt i ,
2SUPPORT - .
! \LE . [ e e f Lift gear into position, placing
A e AR washers between strut and ball

socket to align. (Side play should
be approximately 010 inch.)

8

Bl

-~

WASHERS ~ !
! FORE AND AFT ADJUSTHENT'

WASHERS -
SIDE ADJUSTMENT

o on With nose gear in down position, link past center, adjust bungee so that
L-178 . " - .
PLANES bolt hole (A) lines up with control arm connecting port. Before connecting
together adjust bungee out four (4) turns (to lengthen). Remove attaching
fink bolt (A) from nose gear strut allcwing link assembly fo drop down so
bungee can be connected, then re-assemble stru link bolt (A). This should

f“\di‘”' nut on end of center- compress bungee approximately 1/8 inch. This can be noted by examining
ing bungee so that spacer pin in slot inside of bungee spring. M e

just sfarts to compress B ey 7 U T . ) I¥

spring. With wheel straight Fe Z Q&%/z . é ¥

ahead, adjust rod end to ‘ s . X =

align with attaching arm,
and connect.
Used on early airplanes.

BOLT MUST BE NO MORE
THAN FINGER-TIGHT.

BOLT (A)

J With gear down, linkage in past-center L. .-
. Iposiﬁon, and operating strut in retracted £ ©
= hosition, adjust strut rod end so that hole ’

aligns with bolt hole m actuating arm. Then
SHOULOER SHOULD TOUCH WHEN screw in one additional turn, and connect.
iN PAST-CENTER POSITION

148-83-342C
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Figure 4-24. Installing, Removing and Adjusting Nose Gear Assembly
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faill to pull locks.

4.70. ADJUSTING LANDING GEAR UP-LOCK AND CON-
TROL LINKAGE. ({See figure 4-22.)

k.71, MAIN GEAR ASSEMBLIES,

4-72, The main gear assemblies, attached to
the wing structure by ball-socket fittings
and trunnion pins, pivot on the trunnion
pins, and retract inboard into the wing
panels. Each maln gear assembly consists of
& shock strut assembly and side brace link-
age., Retraction and extension of the main
gear are accomplished by movement of the
hinged side brace assembly, connected to the
hydrsulic operating strut and bungee; the
gear is held in the up position by an up-
lock. The hlnged side brace drops past cen-
ter to lock in the down position, The shock
strut, having an air-fluid combination for
cushioning, absorbs the shock caused by sudden
loads against the landing gear during take-
off, landing, and taxiing.

4-73, INSTALLING AND REMOVING MAIN GEAR
ASSEMBLY, (See figure 4-23,)

4.75, NOSE GEAR ASSEMBLY,

475, Attached to a support box in the nose
of the fuselage at the firewall, the nose
gear assembly 1s held in place by ball-
socket fittings and trunnion pins, about
which it pivots aft into the well in the
fuselage. The nose gear assembly conslsts
of a shock strut assembly, drag brace
linkage, and steering mechaniam. Retraction
and extenslion of the nose gear are accom-

Section IV
Paragraph 4-69 to 4.79

plished by movement of the hinged drag brace
aszembly connected to the hydraulic operating
strut and bungee. A nose gear extension re-
strictor provides a snubbing acticn for the
nose gear during the extension stroke. The
gear 1is held in the up position by an uplock,
The hinged side brace drops past center to
lock in the down position. The shock strut,
having an air-fluid combination for cush-
1déning, absorbs the shock caused by sudden
loads agalnst the landing gear during take-
off, landing, and taxiing, The steering
mechanisim consists of & tube and steering
arm assembly attached to the shock strut,

a steering support assembly, and rod as-
semblles connecting from the rudder pedals
to the steering bellcrank. When the nose
gear 1is extended, the bellcrank rollers
contact the steering arm, causing the nose
wheel to turn in the directlion of rudder
pedal movement. As the nose gear retracts
or extends, a mechanical centering device
keeps the wheel from turning to either

side. A spring bungee attached to the
steering arm also aids in centering the
wheel,

4.76, INSTALLING AND REMOVING NOSE GEAR
ASSEMBLY., (See figure 4-24.)

4.77. WHEELS AND BRAKE3,

4 .78, WHEELS.

4-739. The airplane is equipped with three
landing gear wheel and tire assemblies, two
main wheel assemblies, and one nose wheel
assembly. The two main wheel assemblies
are identical, consisting of a 7.C0x8 wheel

stem,

] With tube in tire, place tire over outside
helf of wheel, inserting and holding volve

2 With tube packed down in tire to prevent
pinching tube, install inside half of wheel.
Tapping with hand, seat the two halves
together. (If metal-to-metal contact is felt
all around, tube is not being pinched.)

3 Insert boirs, and tighten. Inflate tire, and
install wheel and tire on gear. Turn wheel
nut tight, and back off one-half turn.

S e
abnc ol AT 5 2

R -

Figure 4-25, 1Installing and Removing Wheels and Tires

Revised 15 September 1950
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HYDRAULIC FL
RESERVOIR

\- HAND BRAKE LEVER

MASTER BRAKE CYLINDER

154-33-412

Figure 4-206. Brake system L-17A Airplanes

assembly, a 7.00 x g four-ply low-pressure
tire, and a 7.00 x 8 tube. The nose wheel
assenbly consists of a 6.00 x 6 wheel assem~-
bly, a 6.00 x 6 four-ply, low-pressure tire,
and a 6.00 x 6 tube. Tne wheels are con-
structed in two halves to facilitate the
changing of tires.

4L,-80. INSTALLING AND REMOVING WHEELS AND
TIRES. (See figure 4-25.]

L,-81. DBRAKE SYSTEM.

L-82. The brake system (figure L-26) con-
sists of a master brake cylinder, control
lever, expansion-type brake units, and line
to carry the fluid from the master brake
cylinder to the brake units. The master
brake cylinder is filled with fluid by a
supply line from the hydraulic system reser-
voir. When the control lever is pulled, it
actuates the brake cylinder piston which
forces fluid, under pressure, to expansion
tubes in the brake units. A button on the
control lever actuates a ratchet which holds
the lever in the desired position for park-
ing. Depressing the bution engages the
ratchet; pulling the control lever automat-
ically releases the ratchet and allows the
button to snap out. When the control lever
is released, it returns the master brake
c¢ylinder piston, releasing the pressure on
the fluid.

L-83. ADJUSTING BRAKE SYSTEM, ALL L-17A
AIRPLANES. (See figure 4-27.]

L2

L-84. BLEEDING BRAKE SYSTEM. HRefer to
paragraph 3-56.

4L-85. MASTER BRAKE CYLINDER. The master .
brake cylinder, located just behind the
instrument pana2l, i1s a piston type. The
piston assembly incorporates a neoprene Cup
seal for preventing fluid leakage past the
piston. "0" ring seals are used Lo prevent
external leakage. The piston assembly is
spring-loaded in the extended (brakes re-
leased) position. The brake cylinder has a
spring-loaded check valve arrangement, in
the end, which permits immediate recharging
of the brake cylinder 1if an excessive volume
of fluid is required to apply full brake.

,-86. BRAKE UNITS, ALL L-17A ATRPLAMNES.
The disc-type (Firestone CFA-299) brake
units on each main gear are interchangeable.
Two hydraulic {luid ports on each unit are
provided to facilitate connection of right
and left gear brake lines. Each unit (fig-
ure L-27) consists of a housing containing
a U-shaped circular seal and a slotted push-
er ring. A floating metal disc with a cop-
per friction surface engages lugs on the
housing; the outer copper-faced disc is
bolted to the housing. Between the mating
faces of the outer disc and the housing is
a return spring consisting of a steel disc
with bent-up fingers that bear against the
lugs of the floating disc. The brake lin-
ing is a rotating disc between the two cop-
per-faced discs whose circumference is not-
ched to engage lugs on the wheel. As pres-
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" SLEEVE SPACER
GLEVIS PIN s

To compensate for brake wear, adjust MASTER BRAKE

N ' > , CYLINDER

control link to increase travel of Lo : b ~ e
ntrol linkaga to incr o , o) ,\/Q.E %\E '\
brake handle. Remove clevis pin through o A\ \ g \, -

sleave spocer and piston rod, ond re-
place in next hole forward. This moves

the off position of handle further for-

2%
ward, providing greater travel. : /

\

P

BRAKE LEVER

ANS36 - A416
STAR WASHER

ALUMINUM DISCS
FACED WITH FRICTION
MATERIAL

i
W

o

N

’ s N

( BLEEDER

SLOTS IN MOLDED LINING

_% SEAL
MATGH LUGS ON WHEEL 7

, P% | 27
i PUSHER RING
MOLDED LINING DISC e

148~08-0816

Figure 4-27. Adjusting Brake System, L-17A Airplanes
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Section IV
paragraph 4-80 to L=-91

sure is applied to the unit, the seal moves
out, forcing the pusher ring, floating disc,

and linine against the outer ring. Braking
is accumplished by the friztion of the lin-
ing on both copper-faced discs. When pres-

sure is released, the return soring fingers
force tne floating disc, susher ring, and
seal back into the housing, allowing the
lining to rotate freely. There is no ad-
justment ror the brake unit--commensation
Tor lining wear is made by increasing throw
of master cylinder piston. (figure h-27.)

L-87. REPLACEIENT OF BRaKE L1NIHG OR SOPPER
FACTHGS, L-17A ATRPLALES (FIRESTCOUE
BRARES] . -

,-88. Brake liningz suould be replaced when

any of tne following conditions exists:

a. Lining is worn to 1/L inch thickness.

cracking. (Not

b. Lining shows sign £
recks normally

s
to be confused with nest
sresent.

o}
cC

¢. Hydraulic oil has soaked in tne lining
to the extent that the stain cannot be re-
moved by ¢leaning with carbon tetrachloride.

4. HMaximum adjustment of control lever
will not provide sufficient hraking power.
Lining is removed by taking of f outer alsc
which is attached to housing with six slot-
head bolts.

AN 01-60LAA-Z

,-89. Prior to installation of new lining,
determine the condition of the copper fac-
ings as follows:

a. 1f worn to heads of rivets, replace.
b. If badly scored, replace.

c. If concavity between inside and out-
side diameters exceeds .G1l6 inch, replace.

4,-90. When installing new lining, see that
arrows on liningz point in direction of ro-
tation. This assures elimination of lining
dust, etc, through grooves in lining angu-
larly cut opposite to direction of rotatiomn.
After instaliation of new lining, the air-~
plane saould be taxied and the brakes app-
lied until the first sign of smoke appears.
Use care in making tunis run~-in, as extra
wear may be necessary to compensate for the
concavity allowed in the copper giscs.

L-91. BRAKDE UNITS, L-178 AIRPLAHES. These
airplanes are equipped with Hayes Goodrich
G-2-537 expander-tube type trake. Tie brake
assemblies consist primarily of stamped
stecl frames, expander tubes, and brake
blocks. The expander tube is assembled on
the frames, the frames holted together to
form the assembly, and the brake blocks set
in place on the expander tube and held in
place by leaf-type springs which are anchor-
ed in the torque lug sleots in the frames.

in operation, hydraulic fluid, under prec-

TO REMOVE BRAKE LINING,
WITHORAW RETAINER SPRINGS AS SHOWN |

T0 REPLACE EXPANDER TUBE,
LINING MUST BE REMOVED AND HALVES
OF BRAKE ASSEMBLY SEPARATED.

4888 -4IB A

Figure 4-28. Installing and Removing Brake Units, L-17B Airplanes
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ADJUSTING BRAKES

S 1 Remove adjuster valve cap, and turn valve screw in approxi-
i mately two turns.

Pull and release brake lever.

Loosen adjuster valve screw until wheels turn freely.

Check clearance between brake shoes and drum on each wheel.
{Recommended clearance is approximately .010 inch.)

Reapply pressure by pulling and releasing brake lever, and
check to see that clearance remains approximately the same;
then install adjuster valve cap, and safety.

NOTE:

It one lining is worn more than other, adjustment procedure
must be repeated until clearance on each brake is equal on
either side of .010 inch. If difference between brake clearance
exceeds .010 inch, lining should be replaced. All sections of
brake lining in brake unit must be replaced at same time.
Brake fining should be replaced wheri thickness of individual
sections is worn down to 392 inch,

V"

/

HAND BRAKE LEVER

HYDRAULIC FLUID
RESERVOIR —=

L

MASTER BRAKE C

INCREASE BRAKE
CLEARANGE~

VIEW - R K. SIDE
LOOKING FWO.

teas-s8-aira

Figure 4-29. Brake System and Brake Clearance Adjustment, L-17B Airplanes
: 45



Section IV
Paragraph 4-91 to 4-97

sure, is introduced into the expander tube.

As the expander tube is restrained by the
frames from inward and sideward movement,

the tube expands outward, pressing the brake
tlocks against the brake drum. When the
operating pressure is released, the leaf-type
springs retract the brake blocks to their
normal position and deflate the expander tube.

4-92. RELINING BRAKES, L-17B AND L-17C
(MODIFIED L-17A4) AIRPLANES. The design of
the expander tube brake is such that it can
be relined with very l1ittle effort. The lin-
ing should be changed if the blocks are oil
soaked, or if the blocks are worn to less
than .375 inch thick. 7o remove the brake
blocks (See figure L-28) press down on one
edge of the spring vo slide it into the brake
block. With a thin screwdriver, or similar
tool, press down on the spring, between the
brake blocks. Holding the spring down, take
hold of the opposite end of the spring, and
pull the spring out of the brake blocks.

This will allow the ends of the two blocks to
be picked up, and the two blocks removed.

The same procedure may be followed with each
spring until all of the brake blocks are
removed. To replace the brake blocks, or to
install new ones, the procedure should be
reversed. Put two of the blocks in place,
and insert one of the retractor springs in
the slot, pushing the spring in as far as
possible. Then with a screwdriver, push the
spring down until it engages the spring slot
in the frame. The screwdriver may then tbe
removed, and by pressing on the opposite end
of the spring it will snap into position.

4-93. REPLACING EXPANDER TUBES. If it is
necessary to replace the expander tube, re-
move all thz brake blocks as described in

the preceeding paragraph, and loosen the noz-
2le nut. Then remove all the frame bolts and
nuts which will allow the two stamped brake
frames to be pulled apart, allowing the
expander tube to be removed. To reassemble
the brake with a new expander tube, lay the
outer brake frame with flange down. Take

the expander tube and put the nozzle through
the nozzle hole of the frame, tightening the
nut slightly to hold the nozzle in position.
The expander tube may then be stretched on
the frame by working both ways from the noz-
zle, pushing it on with the fingers. The
inner frame may then be properly located and
pressed down into the expander tube. Install
the brake frame bolts and nuts, and tighten
the nozzle nut to a torgque of 65 inch-pounds.
The brake blocks may then be installed as
described.

4-94. BRAKE CLEARANCE ADJUSTMENT, L-17B
AIRPLANES. There is no mechanical adjustment
on these brake units. Brake lining clearance
is controlled by the pressure held in the
expansion tubes by the adjuster valve, which
is located forward and to the right of the
brake control handle. (See figure 4-29.)
Adjust as follows:

a. Bleed brakes.

b. Remove adjuster valve outer protective

NG
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covering.

c¢. Apply and release brake pressure to
charge the adjuster.

d. Check brake clearance with a feeler

~ gauge. Clearance should be .010 inch maxi-

munm 003 inch minimum.

e. Turn the adjusting screw clockwise to
decrease brake clearance, or counter-clock-
wise to increase brake clearance.

£. 1llake a brake application after each
adjustment, to recharge the adjuster. Then
check the clearance as established by each
new adjustment.

g. Repeat procedure until desired brake
clearance is obtained.

h. Replace adjuster protective cap and
safety.

L-95. ENGINE.

L-96. The airplane is powered by a six-
cylinder, overhead-valve, air cooled, hori-
gontally opposed, direct-drive, Continental
(Type E-185-3) engine. (See fizure 4L-30.)
The engine, incorporating hydraulic-type
valve tappets which require no ad justment,
has a sea level take-off power rating of
185 bhp at 2300 rpm.

NOTE

On L-17B and L-17C (Modified L-174)
airplanes the engine has a power rat-
ing of 205 bhp at 2600 rpm for take
off. One minute only.

4,-97. ENGINE DATA.

Bore 5.00 in.
Stroke 4.00 in.
Piston Displacement 471 cu in.
Compression ratio 7:1
Intake valve (opens) 159 BTC
Intake valve (closes) 60° ABC
Exhaust valve (opens) 55° BEC
Exhaust valve (clcses) 159 ATC

Propeller shaft spline size No. 20
Magneto timing
Left magneto {lower spark

plug) 260 BTC
Right magneto (top spark o
plugs 26~ BTC
Firing order 1-6-3-2-5-4
Engine over-all dimensions
Length 46,7 1in.
Height 25.0 in.
Width 33.5 in.

Engine weight details (dry)
Engine without accessories

approx 335 1lb.
Engine and accessories approx 371 1b.

Engine, accessories,

and mount approx 390 1lb.

Revised 1 January 194G
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. Paragraph 4-93 to 4-99

4L-98. ENCINE ACCESSORIES, GEAR RATIOS, AND DIRECTION OF ROTATION
UNIT MAKE MODEL NO. GEAR RATIO ROTATION
{(Drive End)

Carburetor bBendix—Stromberg PS-5C | ==mm== | eeeeeeeao
Fuel Pumps

L-17A'S Carter CMC=A=50375 | =mmmm= | cemcmmmee

L~178'S and

modified L-17A'S Romec RD-7750-1 1.667:1 Counter-clockwise
Generator

L-17A'S Delco-Remy 1101879 2.250:1 Counter—ciockwise

L-17B'S and :

modified L-17A'S Delco+Remy A-40605 2.250:1 Counter-clockwise
Hydraulic Pump NAA 145-58011 1.364:1 Clockwise
Starter

L-;?A'S Delco~Reny 1109658 35.77:L Clockwise

L-17B'S and

modified L-17A'S Delco-Remy 1109660 35.77:1 Clockwise
Tachometer | -=e=-- o} mmowes 0.500:1 Clockwise
Magneto's

All L-17A'S Eiseman LA6 1.500:1 Clockwise

L-178'S Bendix 36LN-21 1.500:1 Clockwise
Spark Plugs EG 7078 1 ememees s

- Propellers
L-17 Hartzell HC-12x20~7 Direct Clockwise
,-99, TROUBLE SHCOCOTING EMNGINE.
TROUBLE PROBABLE CAUSE 2UMEDY

Failure of engine to start. Insufficient fuel in tank,
or fuel shut-off valve

closed.

Service fuel tank or open
shut-off valve,

Overpriming or flcoding, as
indicated by weak or inter-
mittent explosions, and
puffs of black smoke issuing
from the exhaust pipe.

Engine underprimed.

Locse ignition wiring con-
nections, breaks in insula-
tion, or shorting at termi-
nals. .

Spark plugs dirty, or im=-
properly gapped.

Improper timing of magnetos,
or short circuit between
magneto ground terminal

and igrition switch

Turn igznition switch "OFF,"
set throttle full open,
mixture control out, and turn
engine over several revolu-
vions with starter.

Prime

Repair or replace.

Clean and regap.

Retime magnetos or locate
short.

Revised 15 September 1550
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NO.} NO.3 NO. 5 HARTZELL PROPELLER
S Ot RETURN CONNECTION

ENGINE VENT CONNECTION
GENERATOR COOLING

AIR CONNECTION
-

HYD SUCTION ENGINE MOUNTING FOOT

CONNECTION
VAPOR RETURN CONNECTION

MYD PRESSURE .
FUEL PRESSURE CONMNECTION

CONNECTION
CARBURETOR MIXTURE AND IOLE CUT-OFF LEVER
FUEL INLET
OlL SUMP NO. 6 NG. 4 NO.2
DRAIN PLUG cve crL . CYL

/"“ OiL. FILLER CAP
=3 — OIL DIPSTICK

MAGNETO GROUND
CONNECTION

Ol PRESSURE CONNECTION
{FOR HARTZELL PROPELLER}

FUEL PUMP
OUTLET

OlL PRESSURE
REGULATING VALVE

\—— OIL INLET

CARBURETOR THROTTLE LEVER {(FROM COOLER)

.

L~ PRIMER FUEL CONNECTION

STARTER - ‘
L STARTER SHIFT LEVER .
MAGNETOS T
FUEL PUMP INLET OiL OUTLET
3 (TO COOLER)

T METER ORIV
ACHOMETER ORIVE OiL. STRAINER

_ GENERATOR
T HYDRAULIC PUMP

48 - 41 - 47

Figure 4-30. E - 185 - 3 Continental Engine
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Section IV
Paragraph 4-99

TROUBLE

PROBABLE CAUSE

REMEDY

Low oil pressure.

Insufficient oil, or dirty
or diluted oil in sump.

0i. pressure relief .alve
dirty, or plunger sticking
in guide.

Dirt in oil screen.

Worn bearings.

Changs oil.

Remeve and clean.

demove and clean.

Overhaul engine.

HHigh oil temperature.

Insufficient oil in sump.
Dirty or diluted oil.

Loose or broken bafflies, or
broken cylinder fins.

Prolonged sround operation
at high rpm.

Excessively lean fuel
mixture.

Replenish oil supply.
Drain and refill,

Replace baffles or cylinder.
Allow engine to cool.

Check carburetor.

Low power.

Propeller out of track or
balance.

Malfunctioning ignition
system, incorrect magneto
timing.

Air leakage in intake mani-
fold,

Restricted motion of throttle
valve, or improper opera-
tion of carburetor heat
valve,

Propeller pitch may be
too great.

Check magneto timing, spark
plugs, and wiring.
Check for leakamge, and cor=-

rect,

heck carburetor linkagé.

STARTER

TACHOMETER DORIVE

SOLENOID

GENERATOR

ENGINE DRIVEN

FUEL PUMF

HYORAULIG PUMP

Figure 4-31.

Engine Accessory Section, L-17B and Modified L-17A Airplanes
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THOUELE

RETSDT

Tachometer inaccurate.

Check indicator,

Rough running.

Propeller out of balance
or track, or retaining nut
locse.

Spark plugs dirty or im-
properly gapped.

Improper ignition.
ticking valves,
Engine mounting bolts loose.

Malfunctioning carburetor.

Remove and check balance
and track, or tighten re-
taining nut.

Clean ard regamo.

Check magneto operation.
Replace cylinder.
Tighten bolts.

Check carburstor operation,

Engine fails to
accelerate properly.

Engine cold or overheated.
Mixture too lean.

Carburetor heat control eon, or
not functicning properly.

Worn intake valve guides and
piston rings.

Carburectoer idling jet not
ad justed properly, or plugged.

Check mixture control

Replace e.zine.

Slean and adjust.

Engine fails to idle
properly.

Incorrect idle speed adjust-
ments.

Air leaks in the intake sysien.
Improper spark plug gap.

Dirt in carburetor idle
needle valve.

Ad just idling.

Test and correct.
Regap.

Clean and adjust.

4-100. ENGINE COOLING.

An air-pressure-

type system of air deflectors and baffling,

tion harness leads.

installed around the engine, directs a suf- ¢. Instell cylinder head baffles.
ficient volume of air to the cylinder bar-
rels, heads, spark plugs, and oil cooler to d. Install primer fitting and hose on

maintain proper engine operating temper-
atures for maximum engine efficiency.

L-101. ENGINE EXHAUST SYSTEM. The exhaust
system conzists of two manifeclds and two ex-
tension pipes constructed of stainless steel
tubing. (See figure 4-32.} Each manifold
attaches to the exhaust ports on the bottom

of the cylinders. The extension pipes, clamp-
ed to the manifolds, expel the exhaust gases
into the airstream. FEach manifold is equipped
with a shroud.

L-102. TINSTALLING ENGINE. It is recommended
that the engine mount be attached to the fire-
wall before the engine is installed in the
mount. Following is the procedure for in-
stalling engine:

a. Install necessary accessories on en-
gine to make up full complement of units re-
quired by the specific airplane.

b. Install spark plugs and connect igni-
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top of left intake manifold near carburetor.

e. Install oil pressure fitting and hose
on crankcase between No. 4 and No. 6.

£. Install exhaust manifolds on exhaust
ports. Torque nuts to 80-90 inch-pounds.

g. Check engine mount assembly to make
sure that all lines, controls, and units
are installed, and are so positioned that
no interference will occur when engine is
lowered into mount.

h. Connect fuel vapor return, and fuel
pressure fittings and hoses to carburetor.

NOTE

When a new or drained carburetor is
being installed, it must be filled,
flushed of shipping oil, vented, and
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the diaphragms soaked for an 8-hour
period before the engine is started.
(Refer to paragraph 4-111.)

i. Carefully lower engine into mount until
engine mounting feet are approximately 1/4
inch from engine mount fittings. 1Install
rubber washer and end plate on each side of
each engine foot; then install engine retain-
er bolts. Install engine bonding braids
under heads of front bolts. Lower engine un-
til .bolts can be inserted in mount bosses;
then install washer and nut on each bolt,
torque to 450-5Q0 inch-pounds, and safety.

J. Connect air mixing chamber adapter
to carburetor.

k. Connect and adjust throttle and mix-
ture controls to carburetor.

1. Connect electrical leads to throttle
warning switch on carburetor.

m. Connect tachometer shaft to engine.

n. Connect electrical leads and air blast
hose to generator.

0. Connect ground wire to each magneto.

p.- Connect fuel vapor return line, and
fuel pressure line connections on forward
right side of engine mount bulkhead.

q. Connect electrical leads to, starter.

r. Connect and adjust control cable to
starter control arm.

s. Connect fuel supply lines between
carburetor and fuel pumps.

t. Connect oil pressure hose connection
on forward left side of engine mount
bulknead.

u. Install and connect 0il hoses between
engine and oil cooler radiator.

v. Connect oil temperature bulb at oil
cooler.

w. Install and connect fuel hoses between
firewall and fuel pumps.

x. Install and connect hydraulic lines
between hydraulic pump and firewall.

y. Install left side bulkhead baffles;
then connect primer hose and line forward
of baffle.

z. Install and connect engine breather
line between engine and firewall.

aa, Install right side bulkhead baffle,

ab. Install exhaust extension pipes on
exhaust manifolds.

ac, Install exhaust shrouds, and connect
flexible ducts between shrouds and air
mixing chamber.

ad. Instéll and connect fentilating air
Revised 27 March 1952
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duct along right side of engine mount and-
firewall, and install heater assembly.

ae. Install propeller. (Refer to para-
graphs 4-123 and 4-131.)

af. Install nose cowl assembly.

ag. Make a final thorough inspection to
make sure all lines, electrical connections,
and controls are properly and tightly con-
nected, and adjusted.

L,-102A. CYLINDER COMPRESSION TEST. (See
figure L-31A.) Using Aircraft Engine Cylin-
der Compression Tester Assembly, type S-1,
part No. [7R11992, and a .O0L4O-inch orifice
bleeding into the cylinder, check the cylin-
der compression as follows;

a. To obtaln consistent readings, it is
advisable to perform the compression check
a3 soon as possible after the engine has
been shut down. This is dssired in order
that all piston rings, etec., will be uniform-
ly lubricated. It will not be necessary to
operate the engine prior to accomplishing the
compression checks during engine build-up or
on individually replaced cylinders. However,
in such cases, a small quantity of lubricat-
ing o1l will be sprayed in the cylinders and
the engine turned over a few times to seal
the plston rings, etc., prior to accomplishing
the compresslon check.

b. Take standard precautions agalnst acci-
dental firing of the engine. '

¢. Remove necessary cowling.

d. Remove the most accessible spark plug
from each cylinder.

e. Install the spark plug connector and
seal ring in the No. 1 cylinder (figure lj-
31B.) Tighten the spark plug connector suf=
ficiently to assure a seal. ﬁ

f, Connect the compression tester assembly
to the compressed air supply. With the check
valve closed, adjust the main lilne pressure
from the compressor to 80 psi on the regulated
pressure gage.

g. Open the check valve and attach the air
hose quick-connect fltting to the spark plug
connector., This will establish a pressure of
15 psl in the cylinder when both intake and
exhaust valves are closed, provided the cyl-

- inders will hold 15 pounds when checked as

outlined in step J.

h. Turn the engine over in the direction
of rotation by hand until the piston in the
No. 1 cylinder 1s coming up on compression
stroke against the 15 psi and continue turn-
ing slowly until the piston reaches top dead
center. Reaching top dead center 1s indicat-

‘ed by a flat spot or sudden decrease Iin force

required to turn the propeller. If the
engine 13 rotated too far, back up at least
one~-half revolution and start over again to
eliminate the effect of backlash in the valve
operating mechanism and to keep the piston
ring seated on the lower ring lands.
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Figure 4-31A - Ocmpression Testing the Cylinder
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AIR HOSE COUPLING CONNECTION WITH

1/4 IN. EXTERNAL PIPE THREAD. COM-

MERCIAL PRODUCT - MUST BE EQUAL TO

AND INTERCHEANGEABLE WITH SERIES 3000,
- PART NO. 10 (CATALOG NO. 46) OF THE

"3 BANSEN MFG. CO. CLEVELAND, OHIO.

SET PERMANENTLY IN BUSHING USING

ANTI-SEIZE COMPOUND SPEC NO AN-

4TA18503
BUSHING - ADAPTER C-53 TO LUBRICATE THREADS.

FPigure L-31B - Connector Assembly, Cylinder Compression Tester

i. Close the shut-off valve. Check the j. With the regulated pressure adjusted to
regulated pressure and adjust, i1f neceasary, 80 psi, if the cylinder pressure reading as
to B0 psi. indicated on the cylinder pressure gege is

CAUTION below the minimum of 35 psi, move ths propel-
ler in the directlion of rotation to seat the

Care must be exercised in closing the pilston rings in the grooves. If the pres-

shut-off valve,for if the piston is not sure does not build up, go on to the next

at top deed center, there will be suf- cylinder. When all cylinders have been

ficient air preasure ouild-up in the checked and readings recorded, return to the

cylinder to rotate the propeller ap- cylinder or cylinders having low compression
proximately 1/ turn. readings.
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k. When low compression 1s obtalined on cy-
linders, the engine will be turned through
with the starter or restarted snd run to teke-
off power and the cylinder or cyllnders having
low compression rechecked. If this does not
corract the difficulty, the rocker box cover
willl be removed and the valve clearance
checked to determine if the low compression
i1s due to negative valve clearance. If the
dirficulty is not caused by negative valve
clearance, place a flber drift on the rocker
arm immediately over the valve stem and tap
the drift several times with a one- to two-
pound hammer. Then rotate the engine with
the starter and recheck the compression.

NOTE

Compression checks will nct be made
after staking a valve until the crank-
shaft has been rotated either with the
starter or by hand to reseat the valve
in & normal manner as the higher seating
velocity obtained when staking a valve
will indicate valve seating, even though
valves are slightly e gged or eccentrlic.

1. Cylinders having compression below the
minimum 35 psi after accomplishing the fore-
going action will be further checked to de-
termine whether leakage 1s past exhaust valve,
intake valve, or piston. Excessive leakage
past the piston 1s the second most frequent
cause of compression leakage and can be de~
tected on cylinders approaching the horizontal
position vy squirting engine oll around the
piston and rechecking the compression. If
this action raises compreasion to, or above
the minimum required, the cylinders may be
continued in service. Results of the above
tests will be entered on a compression check
sheet.

m. Repeat the procedure outlined In steps
a through 1.

n. Engines with more than two ¢ylinders
having less than the specifled minimum com~-
pression value of 35 psi will be given a
flight test followed by & recheck of the cyl-
i{nders having low compression. If more than
two cylinders still retaln less than the
specified 35 psi minimum compression value
after the flight test, the engine will be
replaced.

,-102B. INSPECTING VALVES. Prior to adjust-
ing valves, the following inspection will be
mades

a. The valve operating mechanism, such as
rocker arm, rocker arm bearing, and valve
springs will be checked for evidence of
cracks, breaks, chipping, and indications of
excessive clearance on rocker arm bearing.In
addition, the rocker box will be checked for
indications of excessive sludge formatlion
or excessive dryness. In cases where exces-
sive sludge formation is found In the rocker
box, the sludge will be removed from 1t by
spraying with cleaning solvent, apeciflication
No. P-8~661. The rocker arm, rocker arm
bearing, valve spring, stc., will bde
coated with clear oll.

b. In the event the rocker box on the en-

Revised 27 March 1952

gine 1s excessively dry as compared to nor-
mal condition of the rocker box for the en-
gine, the csause of the Inadequate lubrica-
tlon will be established and corrected. This
may require removal of the push rod housing,
push rod and tappet to determine the channel
which 1s clogged or partially clogged. In
the event 1t 1ls necessary to pull the tappet,
i1t will be thoroughly lubricated prior to
reinstallation on the engine.

c. After s plugged condition of the valve
mechanism has neen corrected, it will be
further checked after the initial engline run
to determine that the corrective action taken
has eliminated the trouble. This will be
done by removing the rocker box cover arnd #
checking for presence of lubrication.

d, To eliminate oll leakage at the rocker
box parting surface, all rocker box covers
will be checked for flatness by using sur-~
face plate on a plece of glass and a ,0015-
inch feeler gage at the valve Iinspection
perlod. Cast rocker box covers which zare
warped will be resurfaced bty larping the
rocker box cover on fine emery cicth lald on
a surface plate or plece of clate zlass until
all indicatlons of warpage are removed.
Stamped rocker box covers, 1f warped, will be
replaced.

L4~102C. USING FEELER OR DIAL GAGES FOR
CHECKING CLEARANCES.

Pigure },-31C - Installing Top
Center Indicator
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Figure j-31E - Pointer Assembly, Engine Timing Disc

a, Using a dial or reeler gage, check to ¢. In the eventf no clearance 1s obtalned, '
insure proper valve clearance, the tappet plunger will be removed and
washed alfter which the clearance will be re-
b. Excesslve force will not be used to in- checked on engines where valve adjustments
sert the feeler gage between the valve stem are provided. -
and the rocker arm since, due to the mechani-
cal leverage where a roller is used, the gage d. Valves which are outside of the limits
can be Inserted by force even thougnh the of .030 ~ ,110 will be readjusted as neces- h
clearance may be several thousandths lsss sary. On engines on which no adjustment is
thann the thlclness of the gage. provided, the push rod will be replaced with
a longer or shorter pusn rod as ocutlined in
c. A dilal gage wlth a bracket may be used speclflic Instructions for the engine.
for checking valve clearances on the engine,
| provided the rocker arm arrangement ls such e. Adjust all valves on succeeding cylin-
that the plck-up arm of the dial gage will be ders Iin firing. order as outlined in Valve
located over the center line of the valve Adjusting Chart, parasgraph li-102E.
atem. The clearance will be checked by mov- :
Ing the rocker arm away from the valve stem . Engines which incorpcrate valve clear-
until the other end of the rocker arm con- ance adjusting screws will have all valves
tacts the push rod. The amount of travel which were readjusted, rechecked. Valve
obtalned during thls movement will be the clearances which are outside the limits of
valve clearance. .030 - .110 will be readjusted as nececssary.
Engines which do not incorporate adjusting
screws will have the push rcd changed to a
[;-102D. VALVE ADJUSTING PROCEDURE. longer or shorter rod, as necessary, to
meet the specifled limits of ,030 - .110.
a. FEstablish top piston position on the
compression stroke of the Ho. 1 cylinder. L,-102E. VALVE ADJUSTING PROCEDURE.
b. After the top position of the plston Engline Firing Order
for the No. 1 cylinder has been established,
depress the rocker arm with the applicable 0.470 163251
tool to displace oll in the hydraulic tappet
assembly.
L4-102F. ESTABLISHING TOP DEAD CENTER.
NOTE
Force should be applled smoothly a. Install a top center indicator, part
and evenly, since appllcation of No. WACBOL177 (figure L~-31C) either in the
excessive force may damage the front or rear No, 1 cylinder spark plug hole.
rocker arm or the push rod. It In installing the top center indicator, the
will require four or five seconds arm will have to be adjusted as necessary so
to dlsplace all oll from the hy- that, when the piston moves through the full
draulic tappet. stroke, full-scale deflections on the indi-
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Pcator will be obtained.

b. Install a protractor and pointer on one
arm of the engine accessory drive pads or
applicable nose timing segment. (See flgures
l4-31D and L-31E.)

¢. Pull the propeller through in the
direction of rotaticn until the cylinder 1is
coming up ‘on compression atroke of the ap-
plicabls cylinder, which can be determined
by the alir pressure bulld-up.

d. Contimue pulling the propeller through
in the direction of rotation until the plston
contacts the arm of the top center indica-
tor and moves the indicating srm of the in-
dicator to any one of the marks on the in-
dicator. The mark chosen should be recorded
for future reference.

e. With the plston stopped in the ref-
erence position, record the protractor
readings in degrees, oI get the polnter as-
sembly for the protractor to specify any
desired number of degrees. In either case,
record the protractor readings.

f. Move the propeller in the direction of
rotation until the top center inlicutor in-
dleates that the plston has moved to the top
of the stroke and 1s moving back down agalin.
when top center i{ndicator indicates the same
{dentical posltion as was selected previous-
1y on the wp stroke, rotation of the propel-
ler will be stopped.

g. Again read and record the protractor
reading in degrees. Top dead center will be
halfway between the degrees recordod. Reset,
the pointer to zero for igniticn timing.

h. After true top dead center has been
established, 1t will be rechecked prior to
making any adjustments on velves or ignition
systen, since sliprprage of the adjustable
arm of the top center tndicator or binding
of the pointer on the protractor could csause
an error in the reading obtained. Prior to
adjusting jgnition timing or valves, it is
essential to establish the ratio of pointer
travel to crankshaft travel, since use of
the wrong protractor or faillure to establish
this ratlo may result in improper adjustment.

1,-10%.

PREPARING ENGINE FOR INITIAL
GROUND RUN-UP.

a. Fill fuel tank with 5 gallons of fuel.

b. Make sure carburetor hes been filled
and diaphragms soaked with fuel. {Refer to
paragraph [;-111.) Remove and clean fuel in-
let screen.

¢. Place ly quarts of oil in oil sump.

d. Drain fuel accumulator water trap.

e. Check starter and primer operation,
and security of all ignition wiring.

£. Inspect carburetor air scoop for
foreign matter. :

52D

L4-104. ENGINE INITIAL RUN-UP.

a. Start engine according to Pilot's
Check List in cockpit.

b. Run engine at 800 rpm. (If oil pres-
sure is not up to 10 psi within 10 seconds,
stop engine and investigate.)

¢. After rumnning engine for approximately
one minute, stop engine and inspect for
fuel and oil leaks.

d. Again start engline and warm up slowly
at 1200 rpm until 40.5°9C (105°F) o1l temp-
erature is obtained. At 1700 rpm, check
magneto drop and required instrument read=-
ings as given on Pilot's Check List.

e. At 1700 rpm, pull propeller control
full out (decrease rpm). Note that rpm
drops; then return control to full increase
rpm position. Pull carburetor heat control
out and note rpm drop. Push control in to
turn off heat.

f£. Adjust engine 1dling.
paragraph -112.)

(Refer to

g. Check englne for good acceleration.

h. Stop engine and drain oil sump; clean
o1l screens; then ref1ll oil sump with new
011 (capacity 10 quarts).

{, Remove and clean all fuel strainers
(fuel tank, main fuel strainer, fuel pumps
and carburetor).

j. Replenish fuel supply to capacity.

k. Install hinged cowling.

L-105.

a. Turn ignition swltch to "OPF" position.

REMOVING ENGINE FROM MOUNT.

b. Turn hydraullc shut-off control to
toFF", and stop fuel flow by pulling emer=
gency shut-off control. (On L-17B and modi-
fied L-17A alirplenes turn fuel selector to
noppt ) This will make 1t unnecessary to
drain the complete fuel and hydraulic sys~
tems. Have a sultable container at hand to
cateh liquid remaining Iin the lines when
the engine 1s beling disconnected.

¢. Remove propeller.

d. Remove access door on bottom of engine
mount assembly, and draln 01l system at
engine sump and oil cooler. Replace drain
plugs.

e. Remove hinged cowling door assembly
and nose cowl.

f. Remove heater air intake duct and heat-
er.

g. Remove heat shrouds from both exhaust
manifolds.

h. Disconnect and remove exhaust manifold
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extension pipes from manifolds,

1. Disconnect fuel supply lines at carbu-
retor and at both fuel pump outlets.
NOTE
These lines pass through engine
mount bulkhead, and will remain
with mount when engine is re=
moved.

J. Disconnect fuel vapor return and fuel
‘pressure line at connections located on for-
ward right side of engine mount bulkhead.

k. On all L-17A airplanes, disconnect
starter engaging cables at starter.

l. On L-17B airplanes diszonnect the
electric wiring at the starter engaging
solenoid,

m. Disconnect electrical wiring at gener-
ator terminals.

n. Disconnsct ground wires to magnetos,

0. Disconnect engins vent line at firewall
connéctlon. .

p. Disconnect air blast hose at generater.

q. Disconnect primer hose connection locat-
ed forward of the left bulkhead baffle; then
remove baffle,

r. Dlaconnect oil pressure hose connection
located on forward left side of engine mount
bulkkead.

s. Disconnect oil inlet hose, at top of
cooler radlator, and oil return hose (to
engine) from fitting on left side of engine.

t. Disconnect fuel inlet hose (to fusl
pumps) at firewall connection.

u., Disconnect hydraulic pressure hose at
firewall connection, and hydraulie suction

hose at connection on bottom of hydraulie
reservolr.

v. Disconnect tachometer shaft at engine.

w. Disconnect throttle and mixture con-
trols at carburetor.

Revised 27 March 1952

NOTE

It 13 not necessary to dlsconnect
the carburetor air control, as the
alr mixing chamber remains on the
engine mount when engine 13 re-
moved.

x. Disconnect slectrical wiring to land-
ing gear warning switch mounted on carbu-
retor.

¥. Diaconnect air mixing chamber adapter
from bottom of carburetor,

z. Place a suitable stand under tail skid
to support airplane when 1t 1s relieved of
engine welght.

aa, Attach holist to fitting on top of
engine, and manipulate hoist to relisve
engine weight from the mount.

ab, Remove the four bolts securing engine
to mount,

ac, Make a final thoraugh inspection to
make sure all sngine-to-mount and engine=-
to-firewall connections have been dlscon-
nected; then slowly holst engine straight
up. Steady engine while it 1is belng hoist-
od, to avold damaging closely fitted or
projecting parts. When engine is clear of
mount, swing engine away from airplsane and
remove exhaust manifolds, cylinder barfles,
lines, and all sccessories as necessary.

ad. . Install engine on sultable stand opr
in shipping box,

4-106. FUEL-AIR INDUCTION SYSTEM.

-107. The fuel and air induction system
figure [1-32) consists of a "PS" serles
Bendix-Stromberg carburetor, an air duct
{containing an air filter), an air mixing
chamber, and two exhaust manifold shrouds
which provide heated air. Cold filtered air
or hot air 13 directed in desired proportion
to ths carburetor by an. alr mixing chamber,
An sir valve in the alr mixing chamber is
controlled by a push-pull control in the
cabin, for selection of filtersd ram air
through the air duct, or hot air from the
shrouds around the exhaust manifolds. A
riser, installed between the air mixing
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Figure 4-32. Fuel-Air Inducdtion and Exhaust Systems
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chamber and tue carburetor, straightens the afford a means of measuring the airflow

airflow through the carburetor to provide ' through the carburetor. The venturi pres-
best carburetor performance. The air filter sure differential is a measure of mass
must always be in place during operation of airflow, and is applied to the air diaphragm
the airplane. in the regulator section of the carburetor
to regulate the fuel pressure across the

4,-108. CARBURETOR. fixed metering jet in the regulator fuel

: section. This regulation of pressure is
L-109. The carburetor (figure 4-33) Bendix- in proportion to the mass airflow through
Stromberg PS-5C (parts list 380212-1 on all the carburetor. Fuel enters through the
L-17A airplanes 3£0223-2 on L-17B airplanes) strainer, passes through the diaphragm-
is 2 single barrel, updraft, injection type, controlled poppet valve to one side of
incorporating a regulated pressure discharge the fuel diaphragm in the regulator fuel
nozzle, a mechanically operated enrichment section, and then passes to the metering
valve, a manual mixture control, and an jet. The fuel then flows through the idle
idle eut-off mechanism. The carburetor also and power enrichment needle valve, and to
incorporates & vacuum-operated, single- the discharge nozzle, which opens when the
diaphragm accelerating pump. The main body fuel pressure, acting upon the discharge
of the carburetor contains a manually ' nozzle diaphragm, is great encugh to over-
controlled butterfly-type throttle valve for come the force of the distharge noszzle
controlling airflow, and a venturi tube for spring, and sprays fuel under positive
obtaining venturi pressure differential to pressure into the engine intake manifold.

4-110 TROUBLE SHOOTING CARBURETOR.

TROUBLE PROBABLE CAUSE REMEDY
Engine idles too rich. Improper idle adjustment. Ad just.
Carburetor poppet valve Replace carburetor.
leaking.
Accelerating pump diaphragnm Replace carburetor.
leaking.
Enginz idles too lean. Low fuel pressure. Cneck pump output and
strainers.
Improper idle adjustment. Ad just.
Air leakage in intake system. Check and correct.
Too lean at cruise power. Leakare at 1/8-inch plugs in Tighten plugs.
carburetor.
Faulty metering within Replace carburetor.
carburetor.
Low fuel pressure. Check pump output.
Too rich at cruise Mixture control out of
power. ad justment. Ad just.
Engine fails vo stop. Mixture control out of
ad justment., Ad just.
L-111. PHEPAKRING CARBUKETOR FOR USE. Be to "FULL RICH™ position.
fore starting the engine after the installa-
tion of a new carburetor, or one that has d. Introduce fuel slowly through the
been previously drained, proceed as follows carburetor, until the fuel flowing from
to fill, flush, and vent the carburetors, drain plug is free of oil.

and to soak the diaphragms:
e. Replace drain plug and continue pump-
a. Connect an outside source fuel {or ing fuel until a swall amount of fuel dis-
Stoddard solvent to reduce fire hazard) charges from the discharge nozzle.
supply line to carburetor fuel inlet.
£. Place the mixture control lever in the
b. Remove the 1/8-inch drain plug located nIDLE CUT-OFF" position. Because the
at the bottom of the regulator cover. carburetor has a closed fuel system, it
will remain full of fuel as long as the
lever is in the "IDLE CUT-OFF" position.

¢« Open carburetor throttle lever about
halfway, and move the mixture control lever
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g. Disconnect external fuel supply line, provide under flight conditions. The only
and connect airplane fuel supply lines. adjustment that can be made without a flow

bench test, is the idle-mixture adjustment,

h. Let carburetor stand for an 8-hour which is made as follows:
period before starting engine.

a. Start and warm up engine until oil
temperature is normal.
NOTE

b. Check for proper magneto opefation.

This is important because the carburetor c. Close throttle completely to idle

was originally calibrated with its
diaphragms thoroughly soaked with fu=1,

engine at approximately 600 rpm.

and these diaphragms must be restored d. When the idling speed has stabilized,
to this condition before the carburetor move cockpit mixture momentarily, but with-
can be expected to function properly. a smooth, steady oull, into the "IDIE CUT-
If desired, the soaking operation may OFF" position, and observe tachometer for
be performed prior to the installation any change during the "leaning” process;

of the carburetor on the engine.

then return control to "FULL RICH™ position
before rpm can drop to a pgint where engine

4-112. ADJUSTING CARBURETOR. Special test- cuts out. Rpm ihcrease should be a minimum
ing equipment, such as a flow bench, must be of 5 or a maximum of 10. An increase of over
used to calibrate the carburetor and to 10 rpm during "leaning" process is indicative
obtain a definite and accurate check of of an excessively rich idle rixture; less than
the performance which the carburetor will 5 rpm indicates un excessivaly lean mixture.
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Figure 4-33. Schematic View of Carburetor
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e. If idle mixture adjustment if too rich
or too lean, turn mixture adjustment (clock-
wise to lean, counterclockwise to enrichj
one or two notches in the direction re-
quired. Check adjustmeht made, by repeat-
ing procedure d. Make additional checks
if necessary, until & rnomentary pick-ug of
approximately 5 rpm (maximum 10 rpm) results
when repeating check procedure given in
step d.

;

NOTE

If idling rpm increases appreciably
after a change in idle-mixture ad just -
ment, readjust idle-speed adjustment

to restore the desired rpm. Each time
the idle-mixture adjustment is changed,
run engine up to 2000 rpm to clear the
spark plugs before proceeding with the
rpm check.

f. Make final idle- speed adjustment to
obtain the desired idling rpm with throttle
closed. Turn idle-speed adjustment clock-
wise to increase rpm, counterclockwise to
decrease rpm.

NOTE

The preceeding adjustment procedure
aims at a setting that will obtain
maximum rpm with minimum manifold
pressure, and should eliminate fre-
quent subsequent adjustments, except
to correct for wide variations in
weather and altitude changes. 1In
case the setting does not remain
stable, check the idle linkage; any
looseness in this linkage would cause
erratic idling. In all cases, allow-
ance should be made for effect of
weather conditions upon the idle ad-
Justment. The idle adjustment will
also be affected by the difterence
between a moist, hot day, and a cold
day; on a cold day the engine will
develop more power with an attendant
higher rpm. The relation of the air-
plane to the direction of prevailing
wind will affect propeller load and
thus its rpm; hence it may be ad-
visable to make the idle adjustment
with the airplane crosswind.

4-113. CLEANING CARBURETOR AIR FILTER. The
air filter should be renoved from the air-
plane and cleaned as follows:

a. Immerse filter, dirty side down, in un-
leaded gasoline or other suitable cleaning
fluid, While cleaning, rock filter or
agitate cleaning fluid to remove dirt from
the innermost part of the filter element.

b. Dry the filter thoroughly. When dry,

Section 1V
Paragraph 4-112 to L-117
immerse filter in engine oil (Specification
AN-0-8, Grade 1065) for a period of 2 to
5 minutes.

NOTE

Make sure filter element is thor-
oughly dry before immersing in oil;
otherwise, the filter will not be
properly coated, resulting in im-
paired cleaning efficiency.

¢. Drain the filter from 2 to 4 hours
prior to installation to remove excess

oil. If filters are too heavily lubri-
cated, clogging may result.

4~114. ENGINE CONTROLS.

4L-115. The engine is controlled from the
cabin by flexible push-pull controls (fig-
ure 4-34)}, connected to the carburetor
throttle lever, manual mixture and idle
cut~off lever, propeller hydraulic servo
valve, and the carburetor air control
lever on the bottom of the air mixing
chamber. The various control knobs are
centrally located on the cabin control
panel. The throttle control incorporates
an adjustable knurled friction nut, while
the mixture control has a serrated shaft
for locking the control in the desired
position.

4=116, INSTALLING ENGINE CONTROLS. The
flexible controls should be installed
from the cabin, and routed through the
firewall to the engine section. The con-
trols may then be attached to their resp-
ective controlling units.

f CAUTION

b,

Use extreme care, when installing
the flexible controls, not to bend
them in tight loops, as this will
cause binding.

If the outer casing of any flexible con-
trol (except throttle) is too long to
permit the inner wire to be attached to
the unit, or interferes with full travel,
pull the wire into the casing and cut off
enough casing to fit the installation.
Make sure that the web straps and clip
securing the casings throughout the air-
plane are tight, and that they hold the
casings firmly. If necessary, wrap fric-
tion tape on the casing under the straps
and clips.

4~117. ADJUSTING THROTTLE, MIXTURE, AND
CARBURETOR AIR CONTROLS.

a. Set all control knobs approximately

1/16 inch from the control panel for
spring-back.
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paragraph L=117 to L-122 A

b. Set the throttle lever against full movement of the servo cylinder directs en-
open stop; mixture control lever in "FULL ) gine oil pressure into the jack cylinder to
RICH" position, and carburetor air control decrease blade pitch. Aft movement of the
lever in cold air position; then attach serve cylinder allows 0il to flow from the
flexible controls to their respective posi- jack cylinder so that the counterweights
tioned levers. may increase blade pitch. The servo valve

cylinder is moved either forward or aft of
¢c. Operate controls in cabin to determine neutral, by the marual control, to permit
that controls operate smoothly without bind- selection of high, low or any intermediate
ing throughout entire range of travel, and pitch. The servo valve piston is moved in
that a minimum of 1/16 inch spring-back is or out by the movemenb of the jack plate,
obtained. Make sure wire ends extending which moves the blades, to return the servo
forward from levers do not strike or rub valve to neutral, as soon as the original
any object which might be damaged, or cause movement of the servo cylinder has been
control travel to be limited. Cut or bend compensated for. When the control is pushed
wires to clear. in, the servo valve introduces oil under
pressure into the jack cylinder, which moves
,-118. ADJUSTING PROPELLER CONTROL. Refer the jack plate forward. Links connecting
to paragraph L-124 . the jack plate and vlades, move forward to
decrease the blade pitch angle. When the
L,-119. PROPELLER. control is pulled out, the servo valve opens
the outlet port. nentrifugal force acting
L-20. DESCRIPTION. The Hartzell HC 12x20-7 upon the counterweights moves the blades in
E nydro-selective propeller (See figure -36) to increase the pitch angle position. The
utilizes engine oil pressure and counterweights links connecting the blades and jack plate,
as controlled by a servo valve, to effect move the jack plate aft, forcing the oil
blade pitch changes. Blade pitch change is through the servo valve back to the engine.
directly proportional to the amount of move- The extreme blade angle settings, measured
ment of the servo valve cylinder {manually at station 30, are li degrees for low pitch
controlled by a flexible cable}. Forward and 22.5 degrees for high pitch.

L-121, TROUBLE SHOCTING, PROPELLER.

TROUBLE \ PROBABLE CAUSE REVEDY

Failure of pitch to Low oil pressure. Check o0il systen.
change.
Congealed oil in piston- Run engine sufficiently to
cylinder assembly. warm oil.
Worn blade bearings. Replace. .
Blade clamps too tight. Loosen.
Maximum rpm too high. Low-pitch stop bolt in- Ad just.
correctly adjusted.
Blade angles incorrect. Set blades.
0il leakage. Worn of damaged "O" rings. Replace.
Blade bearings worn Insufficient lubrication. Replace bearings.
excessively.
Blades turning in clamps. Loose clamp bolts. Tighten to specified torque.

),-122 THROUGH 4~129 (DELETED)
PAGES 59 AND 60 DELETED

Figure [j-35 deleted.
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145-31508 BAFFLE -~
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Figure 4-36. Propeller Assembly and Installation, L-17B and L-17C (Modified L-17A) Airplanes
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Section IV
paragraph 4-130 to li-131
L-130. REMOVING PROPELLER.

a. Make certaln that the {gnition is "OFF"
and that the magneto ground wires are con-
nected.

b. Remove the clevlis pin from the propel-
ler retainer nut.

¢. Unscrew the propeller retainer nut.

d. Spread the counterweights by hand,
until 1t is possible to rotate the jack plats
clockwise and disengage the blade actuating
1inks from the blade shanks.

e. Remove the propeller from the propeller

shaft.
(CAU?!ON }

Do not hammer propeller or pry to
break it loose.

f£. The rear cene may Dbe removed at this
time or subsequently, &s desired.

g. Remove the holt holding the servo neu-
tralizing linkage to the jack plate stud.

h. HRemove the jack plate.

i. Disconnect the servo valve control
cable from the servo control link, and dis-
engage the servoe valve cil lines.

j. FRemove the screws nolding the outer
diaphragm retainer ring in place, then re-
P & - =1
move the retainer ring.

1. Fold the diephragm wack and remove the
four Allen head screws which mount the Jjack
cylinder to the englne.

1. Taklng care to not damage the mounting
pasket, remove the jack cylinder assembly
from the engine.

m. If propeller is not to be installed
{mmediately, wrap the propeller shaft with
an oll soaked rag and install a thread pro-
tector on the end of the shaft.

,-1%31. INSTALLING AND ADJUSTING PROPELLERS.
Prior to installatlon of the preopeller the
propeller shafts will ve treated with cor-
rosion preventive compound, Specification Yo.
AN-C-124, to prevent corrosion of the engine
propeller shaft due to exposure.

a. Clean the propeller shaflt and thrust
nut with dry cleaning solvent, Specification
No. P-S-661, and inspect the cleaned areas
for corrosion.

b. Clean shaft threads and splines
thoroughly and make certain that shaft
threads are not burred or pulled.

¢. Irf corrosion 1s present, remove the
thrust nut and repeat cleanlng process being
careful not to permit sny of the solvent to
enter the englne.

d. Remove the corrosion by polishing the
62
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affected areas with crocus cloth or with a
small hand buffing wheel, using jewelers
rouge or suitabdle substitute. Do not use
any abrasive coarser than that specified.

e. 1In case the propeiler shaft is pltted,
the decision regarding further operation
will depend on the dept, character and num-
per of pilts.

£. Clean the shaft to remove traces of
corrosion and polishing agents.

g. Reinstall thrust nut and tighten to
proper torque.

h. Fill the cavity between the thrust nut
and the propeller shaft with corrosicn pre-
ventive compound, type 1, Specification No.
AN-C-12L.

1, Apply a thin coat of corrosion pre-
ventive compound, Spacification No. AN-C-12L,
to the propeller chaft.

j. Install a piece of 1/8-inch rubber
sheet, class 2, Specification No. MIL-R-6291
in the slot of the rear cone. Using & razor
blade or sharp knife, trim the rubber to the
contour of the rcar cone cross section, veing
careful not to permit any rubber to protrude
veyond the surface of the cone.

k. Coat the shaft area of the rear cone
seat liberally with corrosion preventive
compound, Specification No. AN-C-12L.

1. Remove piston from cylindér by removing
valve link screw and sliding piston ferward.

m. Remove diaphragm by removing outer and
inner dlaphragm retainer rings.

n. Mount cylinder on engine with four
(5/16-18) £llen head cap sScrews. fave gulde
pins on horizontal plane and servo valve on
upper left side of cylinder. Use paper gas-
ket and gasket compound between cylinder and
face of engine. Use 1/16 inch thick alumi-
num or copper washers under screw heads.
Make certain screws do not bottom before
pulling up tight. Safety screws.

6. 1Install rubber diaphragm with inner and
outer diaphragm rings.

—

CAUTION ;

Apply & thin {ilm of non-hardening
pgasket compound, Specification No.
MIL-L-6032, to face of cylinder
clamping surfaces. This precludes
the possibility of subsequent leak-
age after the rubber takes a mild
set due to the clamping action.
Tighten all screws finger tight (do
not squeeze rubber of diaphragn)
plus an additional 1/ to 1/2 turn
only. Safety with wire without
altering screw tightness.

p. Connect hydraulic lines to servo valve.

Revised 2 November 1951
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Z

CAU‘I’IONv}

If propeller shaft and retalner nut
holes do not line up, tighten retatner
nut slightly until alignment can be
obtalned. Do not loosen retainer nut
to obtaln allignment for locking pin
installation. ’ -

ag. Install washer and cotter pin on lock-
ing pin.

NOTE

In some cases it may be necessary to
use a 3/16 inch lock pin when cleap~
ance 1s not available for the 1/
inch pin.

ah. Connect push-pull control wire to

servo valve lever. When connecting control
to lever, place piston in forward position
with 1/8 inch gap between jack plate collar
and propeller hub; and valve body 3/8 inch
from valve plate (near mid position); also
push-pull control should be pulled out from
dash about 1/8 inch.

al. Run up engine and set low stop piteh
control to provide proper static rpm (2300%
25).

aj. Upon completion of the preceding in-
stallation, make an operational check of the
jack plate clearance. In the full forward
position of the diaphragm, (maximum rpm) with
engine running, there must be a minimum of
l/g inch clearance between the jack plate
collar and propeller hub. Clearance may be
observed from the side of the airplane while
the engine is running.

NOTE

This clearance must be observed while
the engine is running, as the propeller -
counter-weights will cause a change in
the propeller pitch as the engine is
stopped. It is realized that no
measurement can be taken while the
engine is running; however, if the
clearance is obvliously less than 1/8
inch the low pitch stop must be ad-
Justed to provide clearance.

It is Important that this jack plate to hub
clearance be maintalned to preclude any
possibility of overloading englne thrust
bearing with propeller,

ak. If the foregoing instructions are
fully complied with, the maximum static rpm
wlll be approximately 2300, This ad justment
should give a maximum sea level take-off of
2600 with approximately a 500 rpm control
range when the propeller control is moved
from full increase to full descrease rpm.

DO NOT attempt to increase this control
range, if it will cause over-deflection
of the diaphragm of more than 3/16 inch
forward.,

Revised 2 November 1951
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Paragraph [j-131 to L-135

DO NOT attempt to increase the ma ximum
take-orff rpm above 2600 as the engine,
airplane and propeller combination is
not approved for any setting in excess
of 2600 rpm and any attempt made to so
adjust the propeller will result in a
decreased clearance between the pro-
peller hub and jack plate with sub~
sequent possible overloading of the
thrust bearings.

al. If the propeller change to hlgh piteh
1s sluggish, check the length of the pro-
peller counter-weights, Proper length is |-
5/16 inches. On some early airplanes it was
necessary to add plates to the ends of the
counter-weights as a means of attaining prop-
er length. Any counterweight with drilled
and tapped holes on the ends, i{f not L-5/16
inches long, should be equipped with steel
plates, as necessary, to attain the proper
length.

am. Warm up engine and operate for approxi-
mately 15 minutes.,

an. Retorque propeller -for tightness.

4~132, apJusTING PROPELLER BLADE SETTINGS.
If the desired maximum rpm cannot be obtained
the blade settings in the hub must be changed
rather than removing spascers from back of the
rear cone. The blade settings may be changed
by the following procedure:

a&. If propeller and clamp are not already
indexed, scribe a reference line from the
propeller blade to the blade clamp.,

b. Loosen the outboard clamp bolts,

¢. Rotate the blade in the clamp as neces-
sary to increase the maximum rpm. A movement
of the blade of 1/32 inch in the clamp will
effect approximately a 1° change 1in propeller
pitch and will change the maximum rpmapproxi-
mately 100 rpm. Decrease blade pitch to in-
crease rpm.

d. Tighten the clamp bolts (torque to 20
I't pounds) and repeat the procedure for the
other blade.

s

CAUYlONv}

It is essentlal that the pitch change
of both blades 1is identlical.

-133, REPLACING PROPELLER BLADES. If a
blade ls damaged beyond repair, it may be re-
placed, provided the assembly (without con-
trol unit) is properly balanced prior to in-
stallation. Small changes in balance are
made by the addition or removal of weight
slugs on the blade clamps. Large changes
that may be required are made by adding or
removing lead welght In the blade shank.
{Lead is 1in 3/l4-inch hole beyond hole for
hub pilot tube.)

L-134. STARTING SYSTEM.

L4-135. GENERAL. On L-17A alrplanes, the
starter system (figure’h-}?) includes a 12~
volt, direct-cranking starter motor,
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Figure 4-37. Starting and Ignition Systems
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mounting a manually controlled switch., The
starter switch is actuated by the starter
shift lever, which is connected by a cable
to a foot pedal mounted on the cock-pit

side of the firewall. The starter is wired
through the battery-disconnect relay which
must be turned on before the starter will be

Section IV
Paragraph 4-135 to L-140
operable. On L-17B airplanes the starter
manual engaging control has been replaced by
a solenoid engaging switch. The starter
foot control is mounted at the same place
that the manual control was previously
located.

4-136. TROUBLE SHOOTING STARTING SYSTEM.

TROUBLE

PROBABLE CAUSE

REMEDY

Starter fails to operate,
or turns engine over very
slowly.

Low battery.

Loose or dirty cable
connections.

Dirty or worn brushes,

Dirty commutator.

Charge.,

Clean and tighten.

Clean or replace.

Sand or turn.

0il leak from clutch
assembly.

Faulty starter springs.

Bad clutch housing seal.

Replace.
Replace.

Starter runs at normal
speed without cranking
engine.

Faulty clutch,

Replace if necessary.

Brushes arcing.

Brushes worn or dirty.

Replace or clean.

Weak brush springs. Replace.
Starter runs at high Broken engaging mechanism Replace.
speed without cranking shaft,
engine. :
Faulty clutch. Replace.
Broken engaging spring. Replace.
Broken or stripped gear. Replace.

4-137. STARTER.

4-138. GENERAL. The starter {on L-17A air-
planes Delco-Remy No. 1109658, on L-17B air-
planes Delco-Remy No. 1109660f is a direct
cranking electric motor, incorporating an
over-running clutch-type drive. The shift
lever moves the clutch assembly on the spline
shaft, shifting the pinion into mesh with
the engine drive gear. As the shift lever
reaches its limit of travel, it closes the
starter switch contacts, and starting takes
place. After engine has started, and the
lever is being released, the starter switch
is opened and the pinion withdrawn from the
engine drive gear by spring action. The
starter bearings, as well as the clutch
over-ride mechanism, are packed with special
high-melting-point grease during initial
assembly, and require no further lubrication.
Never attempt to relubricate starter, or to
repair a defective clutch.

4-139. MEASURING STARTER BRUSH SPRING TEN-
SICN. To measure starter brush spring ten-
sion, proceed as follows:

a. Remove cover band for access to starter
brushes and spring. .

b. Connect one end of spring scale to
brush holder. Raise spring brush holder
approximately 1/8 inch above the top of
brush box; the spring tension reading should
be between 24 and 28 ounces. Springs which
do not have said tension should be replaced.

4-140. REPLACING STARTER BRUSHES. To re-
place starter brushes, proceed as follows:

a. Remove brush leads, being careful not
to tear or damage brush lead sleeving.

b. Raise spring brush holder, and remove
brush.

¢. Install new brush, making sure that
brush lead sleeving is not burned or frayed,
and properly covers brush leads.

d. In most cases, brushes will not seat

properly when first installed. If facilities
are not available for running in the brushes,
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Paragraph L-140 to L~142A

ipnsert a strip of No. 00 sandpaper between b. Blow dust from starter motor after g
brushes and commutator (sanded side facing cleaning commutator.
brushes), and pull strip in direction of

rotation. Keep sandpaper in same contour as ¢. If commutator is rough, or out of

ommutator. Repeat operation until all new round, or has high mica insulators (causes

brushes are fully seated. which contribute to excessive brush wear),

starter should be removed from airplane, and

disassembled. Turn commutator down in a

CAUTION lathe, removing only sufficient material to
true up commutator and remove rough or high
mica. Undercut the mica 1/32 inch.

Never use coarse sandpaper or emery

cloth. L-142. ADJUSTING STARTER ENGAGING MECHANISM,
L-17A AIRPLANES. See figure 4-3% for detail-

e. Thoroughly clean starter of all sand ed procedure.

and metal particles; replace cover band.

4-141. CLEANING COMMUTATOR. To clean NOTE

cormmutator, proceed as follows:
a. If commutator is found to be dirty, it The adjustment is necessary to make

may be cleaned with a strip of No. 00 sand- sure that starter and engine drive

paper. gears are meshed before starter is

energized. It 1is imperative that
the adjustment be checked each time

CAUTION a starter switch or a starter is re-
placed.
Never use emery cloth to clean L-142A. ADJUSTING STARTER ENGAGING MECHA-
commutator. NIsM, L-17B AND L-17C (MODIFIED L-17A) AIR~
PLANES. In order to establish full current

4 ADJUST AND COMNECT STARTER ENGAGING
CABLE, SO THAT FOOT PEDAL IS AFT 40
TO 50 DEGREES RELATIVE TO FIREWALL.

1 BEFORE MAKING ANY ADJUSTMENTS,

3 ENGAGE STARTER PINION GEAR BY MANUALLY PUSHING
STARTER PINION GUIDE SLEEVE FORWARD UNTIL THE
GEAR IS HARD AGAINST FORWARD STOP.

IF NECESSARY, ROTATE ENGINE CR AMKSHAFT
SLIGHTLY TO ENGAGE THE GEARS,

DISCONNECT BOTH WIRES (CODED NO.3
AND 4) FROM STARTER SWITCH TERMINAL.——

6 RECOMMECT WIRES TO STARTER SWITCH

TERMINAL.
, STARTER MOTOR
GEAR
FIREWALL———\\
y P PINION GEAR
Vi
STARTER ENGAGING STARTER
FOOT PEDAL ENGAGING =¥ g;ﬁ‘;ﬁ“ DRIVE
LEVER
OVERUNNING
- CLUTCH
1
L
4 PINION GEAR
GUIDE SLEEVE
>/ AND SPRING
40 70 50 )
DEGREES 2 WITH THE GEAR FULLY ENGAGED, PULL STARTER
| LEVER UNTIL CLUTCH SPRING \’HT’H\N GUIDE SLEEVE

IS COMPRESSED 1/32 INCH; THEN ADJUST SWITCH

AGTUATING BOLT TO JUST TOUGH STARTER SWITCH

BUTTON, (JAMNUT MAY BE MOVED TO OPPOSITE

5 DEPReSS STARTER PEDAL AND GHECK END OF ACTUATING BOLT IF NECESSARY)
ADJUSTHENT MADE INSTEP 3.

Figure 4-38. Adjusting Starter Engaging Mechanism, L-17A Airplanes
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) con§ists_of two_impu}se~d?iye type magnetos, The ignition switch stops operation of
radlo—shlelded_lgqulon wiring, 12 spark the magnetos by grounding the magneto
plugs, and an ignition switch. primary coils at the breaker assemblies,

4-145. TROUBLE SHOOTING IGNITION SYSTEM.

TROUBLE " PROBABLE CAUSE ‘ REMEDY
Excessive rpm drop on Magneto pgints dirty or out of Clean or reset.
single magneto. ad justment,

Weak breaker arm spring. Replace.
Breaker cam follower worn. Replace,
Incorrect magneto timing. Check timing.
Cracked or burned distributor Replace.
rotor or block.
Bad coil or condenser. Replace.
Defective wiring or switch. Correct.
Weak spark. Faulty spark plug terminals. Replace.
Incorrect spark plug gap. Set gap.
Spark- plugs fouled. Clean or replace with

hotter plugs.

Engine roughness at Bad harness. Replace wiring.
altitude.
4-146., MAGNETOS coil contactor are clear, before at-

tempting to swing it aside.
4-147. EISEMAN MAGNETOS (L-17A AIRPLANES).

The magnetos (Eiseman LAS) are single, a. Remove the two screws holding cable
flanged-mounted, impulse-drive type. The plate to end plate; then remove the three
right magneto fires the top spark plugs; screws securing adapter to end plate, The
the left magneto fires the lower spark plugs. entire distributor section of the magneto
The magnetos incorporate impulse drives that may then be swung back, giving access to
give an intensified spark for easy starting, magneto operating mechanism.

and automatic spark retard during engine

cranking. The breaker cam of each magneto b. Turn engine crankshaft until cam

has two lobes on the rotating magnet shaft. follower bears on top of a cam lobe, thus
The distributor rotor, driven by the rotat- giving maximum contact point separation.
ing magnet shaft through a fiber gear,

conducts the high-tension current from the ¢. Slightly loosen the two screws

coil to the distributor cover electrodes, securing breaker assembly in end plate.
and thence through the high-tension cables Turn breaker adjusting eccentric screw vo
to the spark plugs at the firing interval set breaker point gap to .020 {(*+ .002) inch,
of the engine. The magneto bearings are as determined by feeler gage; then tighten
packed with high-temperature grease when breaker assembly screws. Turn engine

the magnetos are assembled. Further lubri- c¢rankshaft until cam follower is on top of
cation is not necessary, except at overhaul other cam lobe, and .recheck gap clearance.

periods. The gap setting for the breaker
points is .020 (* .002} inch.
NOTE
4-148. ADJUSTING EISEMAN MAGNETO BREAKER
ASSEMBLY. To adjust magneto breaker assembly,
proceed as follows: Make sure feeler gage used to check
‘clearance is free of dirt or oil.

CAUTION ‘ d. Reassemble distributor section and
attach it to main housing, making sure that
the carbon brush is properly located and not

Care should be taken in removing the broken, and that the dowels enter squarely.
distributor section, to pull it
straight back from the main housing 4-149. TIMING EISEMAN MAGNETO'S TO ENGINE.

until dowels, distributor rotor, and
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To time magnetos to engine, proceed as
follows:

a. To time the left magneto, turn
crankshaft counterclockwise until No. 1
cylinder is 26 degrees before top dead
center on its compression stroke.

b. Check breaker point gap setting and
adjust if necessary; thén turn magneto
rotor shaft opposite to direction of
rotation, to avoid engagement of impulse
starter, until distributor rotor electrode
is centered in the No. 1 cable position,
which is at approximately 7 o'clock.

(See figure 4-37.)

¢. With magneto 30 set, engage magneto
drive shaft with engine drive, so that
mounting studs are approximately in center
of magneto flange slots. Install washers
and nuts on studs, leaving nuts loose
enough to allow for angular adjustment on
magneto flange pilot.

d. Attach a timing light across breaker
points, or insert a ,001l5-inch feeler gage
bvetween points; then make angular adjust-
ment by turning magneto counterclockwise
until timing light dims out, or until
feeler gage is freed by the separating
points. With the magneto in this position,
tighten mounting flange nuts. ’

e, £ magneto cannot be timed within
range cf flange slots, remove and reindex
magneto on flange to obtain maximum amount .
of angular adjustment in direction required.

f. To time right magneto, turn en ine
eranksnaft until No. 1 cylinder is 2
degrees before top dead center and on its
compression stroke; then proceed to time
magneto to engine as explained in steps
b. through e.

L-150. BENDIX-3CINTILLA MAGNETOS (L-17B AND
MODIFIED L-174 AIRPLANES). The magnetos
(Bendix-Scintilla 36LN-21) are single,
flange-mounted, impulse drive type; employ-
ing two pole rotating magnets.

,-151. ADJUSTING BREAKER ASSEMBLY, BENDIX-
SCINTILLA MACNETOS. To adjust the magneto
breaker assembly, proceed as follows:

a. Remove the breaker cover and timing
inspection plug.

b. Look into the timing inspection hole
and turn the magneto until the white tooth
on the large gear is lined up with the
timing pointer.

c. With the timing marks lined up, the
breaker should be just starting to open.

d. 1If the points do not break at this po-
sition, loosen the screw in the slotted hole

of the breaker assembly and shift the breaker

slightly so that the points just break con-
tact when the timing marks are lined up.
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NOTES

If the breaker points are oily, they
can be cleaned with a little clear |
gasoline. Avoild getting any gasoline
on the breaker cam, as it is impreg-
nated with lubricant which would be
washed away with gasoline or solvent.

If the breaker points are burned or
worn excessively, remove and test the
condenser,

Do not try to redress the contact sur-
faces. If the points are in unsatis-
factory condition, install a complete
new breaker assembly.

CAUTION

»,

Do not under any circumstances remove
the five screws which hold the two
sections of the magneto together,
while the magneto is on the engine.
To do so would disengage the distri-
butor gears, causing the distributor
timing to be "lost™ and necessitating
complete removal and retiming of the
magneto.

4,-152., TIMING BENDIX-3CINTILLA MAGNETOS
TO ENCINE. To time the magnetos to the en-
gine, proceed as follows:

a. Check the breaker assembly adjustment
as explained 'in paragraph L-151 preceeding;
leaving the timing marks lined up at the
completion of the check.

b. To time the left magnete, turn the
crankshaft counter-clockwise until No. 1
cylinder is 26 degrees before top dead cen-
ter on its compression’stroke.

¢. Continue the adjustment according to
steps ¢. through f. of paragraph 4-149
preceeding,

4~153. SPARK PLUGS.

4-15. Each cylinder is fired by two radilo
shieclded spark plugs. An inspection should
be made to determine whether mm or 18 mm
bushings are installed. Englne models with
18 mm spark plugs are designated as 0-4470~
74, whereas englnes with mm plugs will
continue &s model 0-l70-7. Approved spark
plugs are 1isted in Technical Order 03-7E-3.

L-155. SPARK PLUG GAP SETTING. Recommended
spark plug gap is .016 (+.002 - .001) inch. |

CAUTION

P,

Never reset spark piug gap with
thickness gage between side electrode

Revised 23 December 15949
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Section IV

INLET FITTING
BY-PASS
RELIEF VALVE

oiL
TEMPERATURE BULB

\@\
T
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OF GCOOLER

VIEW A=A

COOLER ROTATED 180 DEGREES

OIL FILLER

ENGINE -TO-
COOLER LINE

VENT LINE

OiL PRESSURE
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DIP STICK

COOLER -TO-
ENGINE LINE
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COOLER DRAIN
PLUG

145-47-189

Figure 4-39. 0il System
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and center electrode. Such resetting
will damage the core insulation.

156, INSTALLING SPARK PLUGS. To install

épark plugs, proceed as follows:
a. Clean rust-preventive compound from

shell threads, electrodes, and core insulat-
jon of each spark plug.

NOTE

Carbon tetrachloride may be used
only on the shell thread to remove
rust-preventive compound .

b. Dry spark 5Tugs with air blast..

e. Check electrode pap .0lo {(+.C02 -,001)
inch.

d. 1Install solid copper gasket on each
spark plug. :

e. Lubricate plug threads lightly with
thin film. of thread lubricant.

{:AUT!OTA}

Do not lubricate cylinder insert
threads, and avoid getting lubricant
on electrodes.

f. Install spark plugs, and tighten to a
orque of 300 to 360 inch-pounds.

[ cxumen

Do not install any spark plug that
has been dropped on floor or hard
surface. Do not install or tighten
spark plugs when engine is hot. I
it is absolutely necessary to install
spark plugs on an excessively hot
engine, install plugs finger-tight
plus 1/2 turn.

4-157. OIL SYSTEM.

,-158. The engine is lubricated by a wet-
sump pressure systenm of 10.5 guarts capacity.
The system consists of an 0il cooler, oil
cooler relief valve, oil cooler shutter,
engine oil pump, filter, and pressure regu-
lating valve (3ee figure 4-39,) 0il, drawn
from the sump, is delivered by the pump to
the o0il cooler and then thru the pressure
regulating valve to the engine, from which
the oil drains back into the sump. The non-
ad justable pressure regulating valve is pre-
set to relieve at approximately 50 psi. Fit-
tings at the front of the engine allow oil
pressure to be used for operating the pro-
peller, The filler cap is at the top left
side of the engine. The oil quantity dip
stick, located at the 1eft rear of the engine,
s calibrated in quarts. The engine crank-
ase is vented by a breather tube leading
from the nose section of the engine to the
right engine cooling air exit louvre. An oil
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temperature bulb is located in the oil cooler
relief valve housing.

4-159. OIL CCOLER.

4-160. The oil cooler is mounted in the

left side of the engine cCompartment, on the
engine mount bulkhead. The cooler consists
of cooling fins, by-pass port, and a cooler
relief valve mounted in the outlet side on
the bottom of the cooler. The non-ad justable
cooler relief valve is set to open when a
pressure drop across the cooler (created by
congealed oil) exceeds 25 psi. Air is direct-
ed through the cooler by engine vaffles. O0il
from the engine enters the cooler at the top,
and normally flows through the cooling plates
to the outlet port, back to the engine. When
the oil is congealed, and a difference in
pressure in excess of 25 psi exists across
the relief valve, the valve opens and allows
the oil to by-pass the cooler back to the
engine. When the 0il temperature rises, thus
reducing the pressure, the relief valve closes
and oil is directed to its normal path
through the cooling plates.

OIL CCOLER SHUTTER, L-17B AND L-17C

4L-1604.
(#MODIFIED L-17A) AIRPLANES.
L,-160B. A shutter assembly, mounted on the

air baffle forward of the oil cooler, is

used to partially or completely prevent flow
of air through the oil coocler, when higher
0il temperaturss are desired., The oil cooler
shutter is adjusted by a push pull knob on
the control panel, above the radio panel cut-
out. Movement of the knob aft closes the
shutter. The shutter is held in the desired
position by the meshing of notches in the
rontrol rod with a lock plate attached to the
control panel,

4,-161. FUEL SYSTEM.

4-162. GEWERAL, L-17A AIRPLANES. The fuel
system consists of two wing tanks, an accumu-
lator tank, two engine-driven fuel pumps,
fuel shut-off valve, hand primer, and a fusl
quantity transmitter and indicator. (See
figure L-40.) Fuel, gravity fed from the two
main fuel tanks into the accumulator tank,
flows through an integral finger-type strain-
er to the two engine-driven pumps. From the
pumps, fuel under pressure flous to the car-
buretor. A fuel shut-off valve, located in
the line between the accumulator tank and

the fuel pumps, is operated by a push-pull
control on the right side of the control
panel. The hand primer, located at the upper
left corner of the control panel, obtains

its fuel supply from the shut-off valve and
pumps it directly into the intake manifold.
An electrical fuel level transmitter in the
left tank registers the fuel level in both
tanks. A gage on the instrument panel regi-
sters up to 30 gallons of fuel. The tanks
are vented by an interconnecting line which
extends into the atmosphere under the left
side of the fuselage near the leading edge

of the wing. To prevent over-flow, the
interconnecting vent line is routed to a

high position in. the fuselage forward of the
cabin.
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4-163., GENERAL, MODIFIED L-17A AIRPLANES.
The fuel system (see figure L-41) consists of
two wing tanks, an auxiliary tank, auxiliary
tank sump, accumulator tank, electric-driven
punp, engine-driven pump, strainer, check
valve, relief valve, three-way valve, hand
primer pump, and fuel quantity and pressure
indicating systems. Fuel from either the
interconnected wing tanks sump or the aux-
iliary tank sump is supplied to the fuel
pumps through the three-way valve. This
valve may be used to supply fuel from either
wing or auxiliary tanks, or to turn all fuel
flow "QFF",

CAUTION

Do not operate the airplane from the
auxiliary fuel tank until the air-
plane has flown at least one (1) hour
or used a minimum of ten (10) gallons
of fuel, Use of auxiliary tank fuel,
when the wain tanks are full, will
result in vapor return fuel flowing
overboard through the vent lines, as
this fluid normally flows into the
main tanks.

The sccumulator sump tank and auxiliary sump
tank serve to assure an adequate supply of
fuel during maneuvers. From the three-way
valve fuel flows through the strainer to the
electric pump on to .the engine-driven pump
and from there to the carburetor. A check
valve in the electric pump by-pass line
prevents fuel from flowing back into the
supply line when this pump is operating.
Excess fuel pumped by the engine-driven pump
is relieved by a valve in the pump to re-
circulate until passed to the carburetor.
Excess fuel pumped by the slectric pump
passes through a relief valve in the fuel
return line, to be re-circulated by the
electric pump. The hand primer pump, located
on the upper left corner of the control
panel, obtains its fuel supply from the fuel
line leading cut of the electric pump, and
pumps it directly into the intake manifold.
The carburetor vapor return line ties in to
the wing tank vent system, returning approx-
imately three gallons of fuel per hour to
the right hand wing tank. The fuel pressure
g3ge connects to the carburetor. Fuel quan-
tity is indicated by two gages. (See figure
L~64.) As the wing tank fuel gage registers
a maximum of 30 gallons, out of a possible
39-1/2 gallons, the gage will not register
any amount of fuel in the wing tanks in
excess of 30 gallons. The auxiliary tank in-
dicating gage is accurate for the full amount
of fuel in the auxiliary tank.

4~164. GENERAL, L-17B AIRPLANES. The fuel
system of the L-17B airplanes is similar to
that of the modified L-174A airplanes, with
the. exception of the fuel indicating system.
The L-17B airplanes have a single indicating
gage (see figure 4-64) which is accurate

for the full amount of fuel in either the
wing fuel tanks or the auxiliary fuel tank.
To change the indication of the gage, use the

Section IV
Paragraph 4-163 to 4-170
fuel gage selector switch (figure 4-64,
reference 16).

NOTE

After activating the fuel gage selec-
tor switch, allow a 60 second gage
stabilization period to elapse before
reading the fuel indicating gage.

4-165, WING FUEL TANKS. The wing fuel tanks
are of welded aluminum alloy construction.
They are beaded for strength, and have no
internal baffling. The right tank incor-
porates the filler neck. The fuel quantity
gage transmitter is installed in the left
tank. Each tank is bonded to the wing
through a bracket welded to the top of the
tank. The tanks are wedged into the wing
structure, and held in place by a padded
c¢ross~bar, which bolts to the wing structure.
To gain access to the tanks it is necessary
to lift the fuselage from the wing and
separate the wing panels. For information
regarding wing disassembly refer to para-
graph 4-5,

4-166. AUXILIARY FUEL TANK. The auxiliary
fuel tank is of beaded aluminum alloy
construction, incorporating a filler neck on
the right upper side of the tank and a fuel
quantity transmitter on the forward side of
the tank. Access to the tank is gained by
remcval of the rear seat.

4-167. FUEL ACCUMULATOR SUMP TANK. The 1/2
gallon accumulator sump tank is located be-
tween and below the wing fuel tanks. This
tank is installed to insure a constant
source of fuel supply during maneuvers, and
to act as a sump for the wing fuel tanks.

A finger type strainer and a suup drain cock
are located on the bottom forward end of the
tank. Access is provided to the strainer and
drain-cock through an opening on the lower
wing surface immediately to the left of the
wing center line. To remove the tank from
the airplane, the wing must be disassembled
according to paragraph 4-5.

h-168. AUXILIARY SUMP TANK. The 1/2 gal-
lon auxiliary sump tank is located below
the auxiliary fuel cell, to the left of
the wing center splice. A finger type
strainer and a drain-cock are located on
the bottom of the tank. The strainer is
accessible thru the left main wheel well.
A hole in the wing skin aft of the wheel
well gives access to the drain-cock.

4-169. FUEL SHUT-OFF VALVE. The fuel shut-
off valve (a cam-operated, plunger-type
valve} is located on the aft, lower right
side of the firewall. The fuel shut-off

is controlled from the control panel, by

a push-pull control. This valve is found

on unmodified L-17A airplanes only.

4-170. THREE-WAY VALVE. The three-way fuel

control valve (on L-17B's and mcdified
L-17A's) is a simple turning valve, and

71




Section IV AN 01-60LAA-2

FUEL TANK

wmmrs FUEL FUEL SHUT-OFF
o= PRIMER CONTROL
coms VAPOR RETURN
wsam VENT PONOING
FUEL PR\VI(R
o ACCUMULATOR
ARX "
FUEL, QUANTITY
TRANSMITTER
FUEL TANX
~o
! Ui P
.= g ! 9 7 U -
SHUT-OFF I 4 1} N

VALVE

FUEL STRAINER ! TT—

CARBURETOR
~ \ | 7
/ e, 1o

& TANK VENT
PN . SYSTEM GUTLET

&

e B

STRAINER ANO
DRAIN COCX

ystem, L-174 Airplanes

/AFUEL SELECTOR VALVE

FUEL. PRINER

[#2}

Figure L-40. Fuel

/AUX. FUEL TANK

OE TAn A

ApEL ELECTRIC FUEL
PUMP AND MANIFOLO

QVERSOARD ORAIN

TANK VENT
SYSTEM QUTLET

FUEL
of 4 C :/::‘Oi“ﬁﬁmﬂﬂ O Tar. B
ROMEC ENGNE-DRIVEN VENT STRAER AND
FLEL PUMP FUEL REUEF DRAIN COCX
Figure L4-41 Fuel System, L-17B and Modified L-17A Airplanes .

72



AN 01-60LAA-2

should not require maintenance between
ma jor overhaul periods.

4-171. FUEL STRAINER. A removatle bowl
strainer is incorporated in this fuel systen.
On unmodified L-17A4 airplanes the strainer
is mounted on the forward side of the fire-
wall next to the shut-off valve. (See fig-
ure 4-40.) On modified L-17A and all L-17B
airplanes the strainer is mounted at the
right rear of the nose wheel well. The
bowl.should be drained periodically by

means of the drain-cock at the bottom of

the bowl. Access to the strainer for clean-
ing is gained by removal of the bowl.

4-172. FUEL QUANTITY TRANSMITTERS. The
main tank fuel quantity transmitter, located
in the left main tank, is accessible through
the left main wheel well. The auxiliary
tank fuel quantity transmitter is accessible
by removing the rear seat kick panel. For
further information regarding adjustment

and calibration of the fuel quantity indi-
cators and transmitters, refer to paragraphs
4-280 and 4-281.

4-173. ENGINE-DRIVEN FUEL PUMPS, L-17A AIR-
PLANES. The engine fuel pumps, one mounted
on each side at the rear of the engine, are
of the diaphragm, variable-displacement type.
Each pump incorporates a screen, shown in
figure 4-40. It is recommended that the
screens be cleaned every 50 hours. Care
should be exercised when replacing the pump
covers so as not to damage the gaskets.

NOTE

Whenever replacement of the right-hand
pump is necessary, particular care must
be exercised on installation to ensure
correct position of operating arm be-
neath engine cam. This can be posi-
tively checked if the left-hand pump

is removed.

4=174. ENGINE-DRIVEN FUEL PUMP, L-17B AND
MODIFIED L-17A AIRPLANES. The engine-driven
fuel pump (see figure 4~41), is mounted at
the left rear of the engine. This is a
rotary non-pulsating type pump, incorporating
a relief valve in the pump housing. The
relief valve allows excess fuel to re-cir-
culate in the pump before passing to the
carburetor. The relief valve is set to

open at 12-1/2 1lbs pressure when the engine
is operating at 1500 rpm.

4=175. ELECTRIC~-DRIVEN FUEL PUMP. The
electric-driven fuel pump is an auxiliary
to the engine-driven pump on L-17B and mod-
ified L-17A airplanes. This pump is used
as an auxiliary pump during take-offs or
landings, or in event of failure or mal-~
functioning of the engine-driven pump. The
pump is located in the lower forward right
hand section of the fuselage, and accessible
by removing the fuselage baffle of the eng-
ine air cooling exhaust.

Section IV
Paragraph 4~170 to 4-181

4~176. FUEL SYSTEM CHECK VALVE. The fuel
system check valve {on L-17B and modified
L-}?A airplanes) is located in the electric-
driven pump by-pass line, immediately for-
ward of the electric-driven pump. When

only the engine-drivan pump is operating,
fuel by-passes the electric-driven pump
through this check valve. When the electric-
driven pump is operating, fuel is prevented
from backing through the by-pass line, in a
closed circuit, by this valve.

4-1%7. PRESSURE RELIEF VALVE. The fuel sys-
tem pressure relief valve, installed on L-17B
and modified L-17A airplanes only, is located
immediately forward of, and below, the
electric-driven fuel pump. This valve acts
to vent excess fuel from the carburetor-

fuel supply line back to the electric-driven
pump for re-circulation. To ad just the

valve it is necessary to turn the adjusting
nut inward to increase pressure or outward

to decrease pressure. {See figure 4-41.)

The relief valve is set to maintain a pres-
sure of 12-1/2 lbs when the engine is not
gpeggging and the electric-driven fuel pump
is .

4~-178. ENGINE PRIMER SYSTEM. The engine
primer system (see figure 4L-40), is composed
of the primer pump, and the tubing necessary
to carry the fuel. Fuel is taken from the
normal fuel supply lines, and by means of
the hand primer pump is introduced directly
into the intake manifold.

4-179. FUEL PRIMER PUMP. The fuel primer
pump is located at the extreme left of the
pilot's control panel. (See figure 4-63,
reference 37.) To operate the primer pump
it is necessary to push the handle in and
turn counter-clock-wise to free the plunger.
The pump is locked by pushing the handle
completely in and turning clock-wise.

4-180, CHECKING FUEL PUMP OUTPUT PRESSURE,
L-17A AIRPLANES. It is very important that
output pressure of each pump be checked
individually and periodically.to determine
that both pumps are functioning properly,
since either pump serves as an emergency
pump should the other not cperate properly,

a. Disconnect outlet line at punip.
t. Plug both line and pump fitting.

¢. Run engine momentarily at full throttle.
The fuel pressure should be 12 (% 2) psi.
(This pressure being delivered by opposite
pump if operating properly.) -

d. Remove plugs and connect line to pump.

€. Repeat procedures a. through d. for
the opposite pump.

4-181. CHECKING FUEL PUMP OUTPUT PRESSURES,
L-17B AND !ODIFIED L-17A AIRPLANES. The
fuel pump relief valves are set to relieve
at 12-1/2 1bs for the engine-driven pump
and 1l4-1/2 1lbs for the electric-driven pump.
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The fuel system has an operating tolerance
of 10-15 1bs. Any relief settinss, within
the system operating tolerance, are per-
issible as long as there is a relief dif-
erential of 2 Ibs in the relief settings.
heck the electric-driven pump by operating
the pump when the airplane engine is not
running. Check the engine-driven pump by
leaving the electric-driven pump "OFF" and
operating the airplane engine at 1500 rpm.
Read the fuel pump output pressures on the
fuel pressure gage. Should the pumps fail
to maintain the proper pressure, check the
relief valve settings before replacing the
pumps.

L-182. DRAINING FUEL SYSTEM. The fuel sys-
tem may be drained through the petcocks in
the wing fuel tark accumulator sump and the
auxiliary tank sump. :

ra s

CAUTION

D,

Before draining fuel system check that
no one is smokingz in immediate vicinity,
there are no loose electrical connect-
ions nearty, adequate fire extinguish-
ing equipment is immediately available,
and that adequate ccntalners are
available for fuel being drained.

4,-183. CLEANIHG FUEL SYSTEM. Should dirt
or other foreign material be introduced
into the fuel system, remove all strainers
ad screens and flush the system with clean

asoline.
sg CAUTION §
iw,

Do not introduce water, carbon tet-
rachloride, or other foreign liquids
into the fuel system.

L-181,. PRESSURE-TESTING FUEL SYSTEM, L-17A

ATRPLANES.

a. Connect standard manometer to vent out-
let.

b. Plug tank filler neck.

c. Apply an air pressure of 1-1/2 psi
(equal to.3}.06 inches of mercury or L1.6
inches of water) to the manometer, and pinch
off with a suitable clamp.
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d. Should a drop in the manometer be notic-
ed, check all connections for leaks with
soapsuds, beginning with source of pressure.

L,-185. PRES3URE-TESTING FUEL SYSTEM, L-17B
AND MODIFIED L-17A AIRPLANE3. If at any
time portions of the fuel system are re-
moved and re~installed, the system may be
checked for leaks in the following manner:

a. Connect standard manometer to main
vent outlet,

b. Plug wing tank filler neck.
¢. Turn three-way valve to "MAIN".

d. Apply an air pressure of 1-1/2 psi
(equal to 3.06 in Hg or 41.6 in water) to
the manometer, and pinch off with a suitable
clamp.

e. Should a drop in the manometer be notic-
ed, check all connections for leaks with
soapsuds, beginning with source of pressure.

f. Plug auxiliary tank filler neck and
main vent outlet, attach manometer to aux-
iliary vent ontlet; turn three-way valve to
"AUX"; and repeat steps d. and e. above.

4,-186. HYDRAULIC 3SYSTEM.

~187. The hydraulic system {figures 4-37
and 4-38) is divided into the power system,
the landing gear system, and the wing f[lap
system, The power system sup>lies pressures
up to 1190 psi to operate tne landing gear
and wing flap systems. A reliel valve,
manually controlled by a knob on the centrol
panel, permits either free flow or pressure
for operation of landing gear or flaps.

An amber light on the control panel illumi-
nates when the power control knob is pulled
out, indicating that relief valve is closed.
A hand-pump is built into the master control
valve to permit manual operation of the
systems while airplane is on the ground and
the engine is not running. The hand-pump
also affords emergency lowering of the wing
flaps should the engine-driven pump fail
during flight. An emergency shut-off valve
is provided in the fluid supply line just
below the reservoir. This makes it possible
to shut off fluid supply in case of engine
fire. The valve is controlled by a lever

on the control panel.

4,-188. TROUBLE SHOOTING HYDRAULIC SYSTEM.

TROUBLE PROBABLE CAUSE REMEDY
System dces not build up Insufficient fluid in reservoir. Add fluid.

pressure.

leakage.

Pump failure.

Controllable relief valve out
of adjustment.

Excessive internal or external

Replace pump.
Ad just.

Correct,
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TROUBLE

PROBABLE CAUSE REMEDY

closed.

Emergency shut-off valve

Open valve and secure
with safety wire.

Slow operation of all
systems.

Excessively worn pump.

Internal leakage in ac-
tuating cylinders.

Clogged™ filter in reservoir.

Replace.

Control valve linkage Ad just
out of adjustment.

flepair or replace.

Replace filter.

Landing gear fails to
operate.,

Jjustment.

in system.

Up-locks out of adjustment.
Defective actuating cylinders.

Control valve out of ad-

Excessive internal leakage

Ad just.,
Replace.

Ad just linkage.

Isolate and correct.

Wing flaps fail to operate.

Justment.

in system.

Defective actuating cylinder.

Control valve out of ad-

Excessive internal leakage

Replace.

Adjust linkage.

Isolate and correct,

4L-189. GENERAL INSTRUCTIONS FOR HANDLING
HYDRAULIC EQUIPMENT.

4-190. RENOVING AND DISASSEMBLING HYDRAULIC
SY3STEM UNITS. When disconnecting hydraulic
lines, plug the ends to prevent loss of

fluid and to keep out foreign matter., When
disassembling a unit of the hydraulic system,
work in as clean a place as possible, as
small particles of dirt are injurious to

the unit. Thoroughly clean component parts
immediately after disassembly.

4-191. CLEANING HYDRAULIC PARTS. Parts
must be clean before assembly. Clean metal
parts and subassemblies by washing them in
a sultable solvent. Use a brush when
necessary to remove caked dirt, gum, rust-
preventive coating, or paint. Be sure the
brush used will not mar or scratch finishes,
or sealing ring grooves, pistons, piston
rods, valve faces, slide valves, sealing
surfaces, etc. Remove the paint from all
surfaces inside the assembly. Do not use
solvents to clean sealing rings or packing;
use dry air, or clean, lint-free rags.
Never use rags that have been around a
machine shop, because of the possibility of
metal chips being in the rags. To prevent
oxidation, keep parts as free from moisture
as possible. Do not leave steel unplated
parts unprotected long enough to start
rusting.

4-192. REMOVING SURFACE BLEMISHES FROM
HYDRAULIC PARTS. When removing rust or
rust stains from interior honed surfaces,

use only suitable abrasives such as buffing
compound or crocus cloth, Be sure to rub
lengthwise when removing mars or nicks.

4-193. INSPECTING HYDRAULIC PARTS. Threads
and sharp edges must be free from burrs.
All passages must be free of material which
might break loose and get into interior of
assemblies. Make sure plated surfaces are
not damaged to the extent that they could
cause leakage or binding. Examine bores,
ring grooves, etc, for flaws and roughness.
Make sure that all surfaces which come in
contact with nonmetallic packing rings, or
parts made of synthetic rubber, are free
from burrs, nicks, scratches, tool marks,
and roughness.,

4-194. LUBRICATING HYDRAULIC PARTS. All
parts should be lubricated before assembly.
Apply lubricant sparingly and wipe off
excess, as too much o0il will collect dirt
and grit, and cause malfunctioning of the
assembly. Lubrication of external seals,
"O" rings, threads, bearings, and retainers,
provides easier assembly and eliminates
galling of the threads and slide fits. It
is advisable to lubricate external seals,
threads, bearings, and retainers with
petrolatum jelly or equivalent, so that
when external tests are made, no hydraulic
fluid is visible, unless it has leaked from
the inside. Lubricate internal and moving
surfaces such as pistons, "0" rings, rods,
shafts, etc, with hydraulic fluid.

4-195. ASSEMBLING HYDRAULIC SYSTEM UNITS.
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N3

LANDING GEAR OPERATING STRUT

WING FLAP OPERATING STRUT

NC S

UASTER GONTROL VALVE ‘—/j ‘

ENGINE~DRIVEN PUMP

RESTRICTORN

LANDING GEAR OPERATING STRUT

RESERVOIR

SHUT=-0FF VALV,

CONTROLLABLE RELIEF VALVE

NOSE GEAR OPERATING STRUT

148-00=-4100

Figure 4-42. Hydraulic System
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ENGINE-DRIVEN
PUMP

FLUD RESERVOIR /
3 LINKAGE TO

POWER CONTROL
KNOE

“~CONTROLLABLE
RELIEF VALVE y

== 3

RESTRICTOR

e2C's

NOSE GEAR OPERATING
STRUT

| | S

RETURN FLUID
CHAMBER

MASTER CONTROL
VALVE

FLAP CONTROL HANDLE IN
UP POSITION, LANDING GEAR
CONTROL HANDLE IN DOWN
POSITION, AND HYDRAULIC
POWER CONTROL KNOB
PULLED OUT.

WING FLAP OPERATING
STRUT

MAIN GEAR OPERATING
\,-—— STRUTS ——t |

5

BEEE SYSTEM UNDER PRESSURE i

C-""7 sYsTEM OPEN TO RESERVOIR
RETURN & PUMP SUPPLY

H8-s0~4080

Figure 4-43, Hydraulic System Flow Chart
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seztion IV

czragraph L-195 to L-202
Zzfer to prints at all times during assem-
=1y, and accompliish one operation at a time.
11ways use proper assembly tools so that

ts will not be damaged. Use tapered
Leves and fixtures where necessary to
cilitate assembly. Install "O" rings and
zaskets carefully, and rake sure they are
-re proper size and in the proper place.

.-196. AS3EMBLING HYDRAULIC OPERATING
“vLINDERS. When installing "o rings on
-iston, deo not use tools with sharp corners,
:narp edges, or rough surfaces. Keep mold
Zlash of "0" ring in one plane to ensure
zzainst twisting. When ring is in its
roove, make sure it is evenly stretched
Zround its circumference. When sliding
~iston into cylinder, check closely to make
cure there are no fine particles shaved from
ne piston or "OV ring. Do not insert
ciston any further than necessary to install
-s/linder end. (This precaution will eliminate
~5oking the piston in the cylinder, which
izht cause damage to both cylinder and
sizton.) After assembly, piston must move
‘n and ocut freely by hand, while being
itated at least one complete turn in each
irection. There should be no scratching

.- metallic drag.

-197. S5TBLING HYDRAULIC VALVES. Inspect
czives, valve bores, and chrome plating for
“arrs, nicks, pits, and sharp edges. Make
s springs and valves are free-acting, and
not hind or stick in the wores. Check
do valves for bent shafts, nicks, and
atches on sealing diameters. $lide valve

ars to ke honad or lapped, and selec-
y ficted to snurts to meet leakage re-=
ments. Hake sure each part which has
apped or fivted with another partrt,
ced in its carrect position wnen as-
d. All paruts honed oc lapped are to
t together at all times, and are not

i
>
senm
2
p

2
: e interchanged unless they are relapped
-~ renoned. When staxing is required to

re an adjustment, do not stake until

r parts have been tested and properly
red. Use caution when installing "O"
and packings. Keep mold flash of
2 plane to ensure against
ngh ring is in its groove,
evenly stretched arcund its
Sleevas, valves, and pistons

-ircumferenca.
Sikhw YOY rings must be caratully inserted,
2sing only enough pressure to gvercome

riction. Test valve shafts and valve
sctuating oins to make sure they are not
Operate by nand to check proper

L~198. TESTING LYDPAULIC SYSTEM UMITS AFTER
IS3FMBLY.  All nydraulic units must be
-ested within 24 hours after assembly as

. protection against corrosion. Completed
zssemblies may be washed externally only
with carbon tatrachloride. Do not use any
sther cleaning fluid, as damage tO seal
rings may result.

199. PREPARING HYDRAULIC TUBING FCR
STALLATiCN. Remove seal cap from all
“ubing assemblies that have been in storage.
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All tubing should have color-code band
(light blue, yellow, light blue}, and part
numbers should be rubber-stamped on each
tube. Before installation, inspect tubes
for cracks, burrs, and sharp edges. Check
tubing for dents and scratches; if such
defects are not too deep, remove them with
yuffing compound or Crocus cloth. Blow all
dirt from inside of tubing with clean,

dry, compressed air.

L-200. INSTALLING HYDRAULIC TURTNG. If
necessary, fittings may be lubricated with
hydraulic fluid or petrolatum. Care must
be taken that no lubricant enters the
gubing or fitting during installation, as
it will cause sticking of valves and mal-
functioning of units. Place the tube in
position, making sure it is not scratched
.hile being installed. Be sura the tube
flares meet the fittings squarely and
fully. Never use the nut To draw tube
flare to fitting, as flare will be damaged.
Always use fingers to start tubing nut on
fitting and to tighten nut firmly into
position. After the nut is firmly in
place, tighten with wrench. Tna following
torque values in inch-pounds should be
used.

ALUMINUM ALLOY STEEL
Min Max Min Max
1/4"  Tubing 40 65 50 30
3/8"  Tubing 75 125 G0 150

Be very carelul not to tighten the nuts

too tightly, 23 this will damags the flare.
Tubing snould b2 preformed by proper Land-
ing equipment and should raguire only mini-
mum hand pressurs to it ia proper place
when being installed. A1l hydraulic lines
must be supported by clamps of proper size.
Hover tighten a tube fitting when there is
pressure in the aystem.

L-201. BLEEDING HYDRAULIC SYSTEHS. The
landing gear, wing flap, and power systems
will bleed themsclves after three or four
operating cycles, provided the nydraulic
reservoir is full of oll,

L-202., CHECKIRG HYDRAULIC- SYSTEM OPERATICN.

a. Determine that all lubricacicn points
on the main and nose gear have been prop-
erly lubricated.

b. Connect test stand. (Test stand
pressure sonrection is made at plug on
side of relief valve. Supply line con-
rection is made at bottom of shut~off valve.
Test stand output should not exceed 1/2
gallon per minute, unless provided with
individual relief valve set for 1500 psi.
Test stand should also be provided with a
shut-off valve to prevent supply from test
stand reservoir when airplane reservoir is
full and a line connecting the vent of the
airplane reservolir with the test stand
reservoir. Fluid fiom the test stand
reservoir must flow through 2 rilter to
safeguard the units of the airplane.}
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¢. Pull hydraulic power control out, and
operate gear and flaps through several
cycles to bleed system of air. This may
be done with either the test stand cr
hand-pump. However, to check hand-pump
operation, one complete cycle of both gear
and flap operation must be made. Then
check relief wvalve setting by use of
hand-pump and reference to test stand gage.
Cracking pressure should be 1125 (% 25/-0)
psi. With test stand rupnning at full flow,
pressure should not exceed 1200 psi.

d. Operate landing gear to the up posi-
tion, and chneck linkage adjustments and
proper engagement of up-locks as shown in
figures L~22 through 4-24. Then hang
12-pound weight on each wheel, and retract
gear. Gear should retract and lock.

NOTE

After completion of any operating
cycle, power control knob should
be pushed in to relieve pump and
relief valve of continuous opera-
tion against pressure.

e. Operate landing gear to the down
position and check for proper down-locking
as shown in figures 4-23 and 4-24.

f. Vith test stand operating, retract
gear and disconnect up-lock cable from
control velve. Then nlace control handle
in down positicn aad pull emergency ra-
lease lever. Locks should release and
allow gear to extend. Check for any
damage to control linkage.

g. Operate wing flaps and check adjust-
ments as, shown in figure 4-39. Flaps should
operate up or down in 9 to 12 seconds.

NOTE

If proper operation is not obtained
after adjustment, check system for
internal leakage.

4-203. HYDRAULIC POWER SYSTEM. The power
system consists of an engine-driven pump,
fluid reservoir, controllable relief valve,
master control valve (which incorporates the
hand-pump check valve, and thermal relief
valve?, and necessary lines to carry the
fluid under pressure to the master control
valve, and return fluid to the reservoir.
The operation of the power system is as fol-
lows: Fluid from the reservoir {lows through
the emergency shut-off valve to the engine-
driven pump. The pump forces fluid to a tee
on the controllable relief valve. When the
knob for the controllable relief valve is
pulled out, the relief valve is closed, al-
lowing the pump to build up pressure. Then,
when the master control valve is positioned
to operate gear or flaps, fluid flows from
the tee to the master control valve. At the

Section IV
Paragraph 4-202 to 4-205

completion of the operati

, pressure
builds up to approximatel and the
relief valve opens, allow to flow
from the tee, through the r alve and tq
the reservoir. When the power control kneb
is pushed in, the relief valvz iz held fully

open, permitting free flow from the pump to
the reservoir. This cpen-canter power systen
relieves the pump of continuous operation
against pressure, and provides, 3 continucus
flow of fluid through the relizf valve, thus
preventing accumulation of any Tforeign
particles that may damage the relief valve.

4-204. LANDIMNG GEAR HYDRAULIZ SYSTEM. The
landing gear hydraulic systenm consists of

an operationcl control shaft, and a bLy-pass
check valve (incorporated in the master cen-
trol valve), two main gcar operating struts,
a nose gear operating strut, and neceasary
tubing. The landing gear contrcl handle

nust be left in the desired up or down posi-
tion. When the centrol hardle is moved to
the down pcsition, mechanical linkage from
the handle pulls the up locks and moves the
landing gear control shaft to direct pres-
sure to the down position, mechanical link-
age from the handle pulls the up locks and
moves the landing gear control sho®c tn dir-
ect pressure to the down position, mechanical
linkage from the handiez pulls the up locks
and moves the landing rear control shalt to
direct pressure to the down side of the zear
operating struts. Because tne gear is for-
ced down by spring bun ]
can supply flnid, a check
master contrel shafy is
sure Lo vhe up side of trc
Return fiuid from the down
ting struts is directed to th:

4-205. WING FLAP HYDRAULIC SYSTFM. The
wing flap hydraulic system consists of an
operating control shaft and a pooppet check
valve (both incorporated in the master con-
trol valve), a flap operatinz strut, and
necessary tubing. The flap control handie
must be left in the desired up or down
position at all times. The flaps are
locked in the down position by a poppet
check valve in the down pressure port,

This prevenis air loads from.forcing air
out of the down side when pump pressure

is relieved. When the flap control

handle 1s moved to the "DOWN" position,
mechanical linkage from the haandle woves
the control shaft to direct pressure to

the down side of the flap operating strut.
Return fluid from the strut is directed to
the return line. When the control handle
is moved to the "UP" position, the control
shaft is moved to direct pressurc to the

up side of the operating strut. The pop-
pet check is then held open to allow the
return fluid from the strut to vy-pass and
be directed to the return line. The [lap
should move to the full up or down position
in 9 or 10 seconds when the engine 1is turn-
ing approximately 1500 rpm. The speed of
flap operation may be increased by removal
of balls from regtrictor in the flap down
line. On L-17B and modified L-174 air-
planes, an additional poppet check valve
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l With actuating linkage disconnected
from flaps, adjust up-stop bolts so flaps
are in streamiine with wing.

2 Adijust link to 57/16 inches center-to-center length.
Then, with actuating cylinder fully retracted, ad-
just rod end so centerline of link is 3/32 inch above

operating arm pivot point.

188684888

' 3 Hold flaps in up position, and adjust connecting link to fit.

Then shorten link one full turn, and connect to fap. (if insuf-
ficient threads for safety, lengthen link and shorten rod end

- instep 2) V//4§47
/v,

\\\\ | Iﬂgg W

4 Operate flaps to full down position, and check to make sure there is 42

(+3) degrees travel. If travel is less than 40 degrees, lengthen link in
step 2, and shorten rod end until 3732 inch above center is obtained.
Repeat step 3. If travel is more than 45 degrees, shorten rod in step 2,
and lengthen strut rod end ontil 3/32 inch above center is obtained.
Repeat step 3. Travel difference batween right and left laps must not
exceed one degree.

Check alignment of aileron and flap trailing edges. If misaligned in
excess of 1/4inch, adjust aileran and flap rigging equally, but in oppo-
site direction to hold 1/4-inch tolerancs.

Figure 4-4b4.

and thermal reliefl valve in thne hydraulic
master control valve create a neutral posi-
tion for tne flap sontrol system. This

PRESSURE TO SYSTEM
CAP

0-RING SEAL
GUIDE

VALVE CLOSING
SPRING

VALVE
BODY ASSEMBLY

PISTON
CYLINDER

PISTON
RETURN
SPRING

PISTON

] SUPPLY

=yh ; FROM

! P RESERVOIR
h.:Fiiﬂn“"“*'

Ao '%END FITTING
.SNAP RING

O-RING SEAL
ROLLER

NEEDLE
BEARING
OIL RETAINERS

184-58-000

Figure L=45. Engine Driven Hydraulic Pump
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Ad justing Wing Flap Operating Mechanism

allows the flaps to be lowered or raised
to, and held at, any desired position.

[ -206. ADJUSTING WING FLAP OPERATING
MECHANISM. (See figure L=l o)
L-207. ENGINE-DRIVEN HYDRAULIC PUMP. 4n

engine-driven hydraulic pump (figure L-45)
is located on the lower right side of the
engine accessory drive section,
in place by four bolts.: The pump has a

single-action piston with cam-type piston
movement. The pump is jubricated by the

oil passing through, and has "O" ring seals

to prevent external leakage. The out-put
of the pump is approximately 1/2 gpm at
approximately 2150 rpm of engine %
mately 3000 rpm of pump) .

4,-208. HYDRAULIC SYSTEM FLUID RESERVOIR.

The hydraulic fluid reservoir (figure A4-41)

is attached by four bolts to the forward

left side of the firewall. The reservoir
incorporates a filler cap and dip stick,

ports for pump and brake supply, a system
return port,
The filter unit is easily replaced by re-
moving center tolt, and 1ifting top from
reservoir. When replacing filter, be sure
gaskets are jnstalled properly.
Ras a fluid capacity of approximately 1/3
gallon when filled to the full mark.

4L,-209. MASTER CONTROL VALVE.
Reviged 1 June 1949

The master

and is held

approxi-

a vent port, and a filter unit.

Reservoir
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1 FILLER cAP @
OP STICK
COVER ——rf
] GASKET
FROM RESERVOIR
BRAKE E O-RING SEAL
SUPPLY
PULL HANCLE
. TO CUT OFF
O-RING SEAL

GASKET FLUID SUPP%:;7

05 SAFETY <,
WIRE

FILTER
SYSTEM e
RETURN =
SNAP RING
! =X
; j TO PUMP
J N—gaskeT FLUID SUPPLY EMERGENGY
CUT — OFF valLve
SUPPLY TO PUMP MS-sm-azr g

Figure L-46.

Hydraulic System Reservoir and Shut-off Valve

RETAINER

JAM NUT
OFF POSITION

CONTROL LEVER

ON POSITION

ADJUSTING
L SCREW
PLUNGER PRESSURE gyehy | @)
FROM PUMP g TO RESEAVOIR
NOTE:
I LIFT ASSEMBLY MUST HAVE .025 - .03%
CLEARANCE AS SHOWN. LOOSEN JAM NUT E
AND ROTATE LIFT ASSEMBLY TO O08- 10 MASTER
TAIN GLEARANGE. ~ CONTROL VALVE
2. WITH GCLEARANCE ESTABLISHED, UFT .

ASSEMBLY MAY BE TURNED TO ALIGN
WITH CONTROL LINKAGE BY LOOSENING
RETAINER,

148-30-317,

Figure 4~47. Hydraulic System Controllable Relief Valve.
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LA

THERMAL RELIEF YALVE

RETURN TO FLUID
RETURN CHAMBER

HAND-PUMP

FLAP GONTROL
SHAFT
{SEE DETAIL ABOVE)

HAND-PUMP
PRESSURE OUTLET

LANDING GEAR CONTROL SHAFT
(POSITIONED FOR GEAR UP)

SEGTION SHOWING FLAP

CONTROL SHAFT AND POPPET
GHECK VALVE IN FLAP
DOWN SIDE

OTE:
WHENEVER CONTROL SHAFT 1S T0
BE REMOVED, POPPET CHEGK VAWE
MUST BE REMOVED FIRST TO
AVOIO POSSIBLE DAMAGE.

FLAP UP RETURN

FLUID RETURN CHAMBER
{ONE HALF REMOVED)
HAND-PUMP SUPPLY

(FLAP DOWN SIDE)

CHECK VALVE

CHECK VALVE

LANDING GEAR UP
RETURN TO RETURN
FLUID GCHAMBER

ENGINE PUMP PRESSURE

NOING 'GEAR DOWN
INLET (LATE AIRPLANES)

67:{- 4 LAHDING GEAR’
Zin B\ SUPPLEMENTARY
Y Flow

LANDING GEAR

PLUG DOWN PRESSURE

LANDING GEAR
UP PRESSURE

14g- 98- 423
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Figure 4-48. Hydraulic System Master Control Valve




AN 01-60LAA-2 Section I
Paragraph 4-209 to 4-212

v

NOTE-
WHENEVER CONTROL SHAFT 1S TO
BE REMOVED, POPPET GHEGCK VALVE
MUST BE REMOVED FIRST TO
AVOID PUSSIBLE DAMAGE,

FLUIO RETURN CHAMBER
(ONﬁ HALF REMOVED)

THERMAL RELIEF VALVE
(FLAP DOWN SIDE)

THERMAL RELIEF VALVE
(FLAP UP SIOE)

FLAP
DOWN RETURN

SECTION SHOWING FLAP
CONTROL SHAFT AND POPPET
CHECK VALVE IN FLAP
OOWN SIOE

POPPET CHECK VALVE
IN FLAP UP sSI0E

FLAP UP RETURN

HAND-PUMP SUPPLY

CHECK VALYE

Figure 4-49. Hydraulic System Master Control Valve, L-17B and Modified L-17A Airplanes

control valve is located at the center of

the control panel, on the forward side, and
is held in place by three bolts. The wvalve
incorporates a hand-pump, control shafts for
landing gear and wing flap hydraulic systems,
check valves and a thermnal relief valve (two
thermal relief valves on L-17B and uodified
L-17A airplanes). (See figures 4-48 and
4-49.) Pressure from the engine-driven pump
enters the pressure chamber for the hand-
pump, and from there is routed to the con-
trol shafts. The control shafts direct pres-
sure to their respective systems, and return
fluid back to the reservoir. A fluid return
chamber in the top of the valve provides the
hand-pump with fluid during operation. GCheck
valves between the fluid return chamber and
the pressure chamber keep system pressure
from entering the return chamber. The con-
trol shafts are hone-fitted into the valve
body. "0" ring seals are used to prevent
external leakage. .

4-210. CONTROLLABLE RELIEF VALVE. The con-
trollable relief valve {figure 4-47) is a
spring-loaded poppet-type valve having a

plunger and lever mechanism connected by ro
linkage to the power control knob on the
control panel. It is located on the firewa
Just below the hydraulic reservoir. The
valve incorporates a removable seat and is
ad justed to open automatically at 1125 {+ 2
~Of psi by increasing or decreasing the
valve spring tension. The lever mechanism
overrides the valve spring tension when the
pressure control knob is pushed in so the
valve relieves all pump pressure.

4-211. ELECTRICAL SYSTEM.

4-212. The electrical system (figure 4-50)
is a 12-volt, single-wire, direct-current

d
11

5/

type, powered by an engine-driven generator,
A I2-volt storage battery (negative grounded)

supplies power for operation of all electri
cal units, when the generator is not con-
nected to the load. On L-17B and modified
L-17A airplanes, an external power recep-

tacle is installed on the left fuselage wall

behind the trailing edge of the wing. The
metallic structure of the airplane serves
as a ground return. A generator control
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HYDRAULIC PRESSURE INDICATOR LIGHT
TURN =~ AND = BANK INDICATOR
FUEL QUANTITY INDICATOR
HEATER CONTROL

CIGARETTE  LIGHTER

AMMETER

IGNITION  SWITCH

BATTERY B GENERATOR SWITCHES

LANDING LIGHT SWITGH

DO~ EUN -~

10 POSITION LIGHT SWITCH

11 DOME LIGHT SWITCH

12 PANEL LIGHT SWITCH

13 LANDING GEAR POSITION  INDIGATORS
14 LANDING GEAR INOICATOR  DIMMER  SWITCH

DOME LIGHT

POSITION LIGHT IGREEN)

FUSE AND CIRCUIT
BREAKER PANEL:

PNy
HYCRAULIC INDICATOR™
LIGHT SWITCH =

POSITION LIGHT [ WHITE)

SATTERY-DISCONNEGT RELAY

BATTERY AND
BATTERY BOX

LANDING GEAR
DOWN SWITCH

LANDING Lmﬁ%»\\\\\
{ONE ON EAGH MAIR gsiii::?\\\

LANDING GEAR ,
UP SWITCH ~..

LANDING GEAR
WARNING HORN
FUEL QUANTITY
TRANSMITTER

GENERATOR |
. GONTROL
REGULATOR

‘NOSE GEAR
DOWN SWITCH

NOSE GEAR
UP SWITCH

MAGNETOS
STARTER
THROTTLE SWITCH GENERATOR POSITION LIGHT (RED)
NOTE
LANDING STAR 1TeITENLS sHOwn
ARE TYMCAL oF satw SLARS.
18484483

Figure 4~50. Location of Electrical Units, L-17A Airplanes
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I HYDRAULIC POWER LIGHT

2 TURN 8 BANK INOICATOR

3 FUEL QUANTITY INDICATOR

4 CABIN HEATER CONTROL

5 CIGARETTE LIGHTER

6 AMMETER

7 IGNITION SWITCH

8 BATYERY 8 GENERATOR SWITCHES

9 LANDING LIGHT SWITGH

10 POSITION LIGHT SWITGH

il STARTER BUTTON

12 PANEL LIGHT SWiTCH

I3 L.G. POSITION INDICATOR LIGHTS

14 L.G. INDICATOR LIGHTS DIMMER SWITCH

13 ELECTRIC FUEL PUMP SWITCH

16 RACIO ILLUMINATION LIGHT

17 C4A COCKPIT LAMP
18 AUX. FUEL QUANTITY GAUGE {Mod. L-17TA only}
19 FUEL QUANTITY SELECTOR SWITCH(L-1780nly)

b Nkl S wn? v

OOME LIGHT

POSITION LIGHT (GREEN)

FUSE AND CIRCUIT
BREAKER PANEL \
HYDRAULIC INOICATOR ™
LIGHT swncu———é\\/ :

MAGNETOS

POSITION LIGHT { WHITE)

———— BATTERY-DISCONNECT RELAY
EXTERNAL RECEPTACLE
BATTERY AND

| BATTERY BOX

LANDING GEAR
COWN SWITCH

LANDING LIGHZ\
{ONE ON EACH MAIN GEAR)\\

GENERATOR
CONTROL
REGULATOR

LANDING GEAR
UP SWITCH

NOSE GEAR
DOWN SWITCH

; LANDING GEAR
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Figure 4-51. Location of Electrical Units, L-17B and Modified L-17A Airplanes
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regulator automatically maintains constant
voltage regulation in addition to connect-

ing and disconnecting the
load.
electrical energy is used
lighter,
cabin heating, radio,

and

dicator light system and warning horn.
wiring is routed in open bundles, with each

wire identified by & numb
with those shown in the w
(figures 8-1 through 8-9)
the electrical ¢circuits a

In addition to starting the engine,

lights, instrument operation,
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generator from the
i switch.
for the cigarette
setting.
landing gear in-

All

er that corresponds
iring diagrams
. Practically all
re protected by

,-213. TROUBLE SHOOTING ELECTRICAL SYSTEM.

push-to-reset circuit breakers.
breaKer panel is hinged to the lower
of the control panel below the ignition

The landing gear warning horn cir-
cuit breaker does not have a button for re-
The only other circuit not pro=
tected by a circuit breaker is the circuit
to the bank-and-turn indicator,
protected by 2 one-amp
ated on the hinged panel.
modified L-174 airplanes the bank-and-turn
indicator is vacuum driven,
electrical connection.

ere fuse,

The circuit
edge

which 1is
also loc-
On L-17B and

and has no

TROUBLE

PRODABLE CAUSE

REMEDY

Low charging rate with a
fully charged battery.

Current regulator defective or
out of adjustment.

Clean points, adjust
or replace.

High charging rate with a
fully charged battery.

NOTE

It is important to remember

that the charging rate at any
given voltage depends as much

on battery temperature as on
pattery specific gravity. The
charging rate to a fully charged
hot battery will be greater than
that obvained with a cool battery
which has a fairly low specific
gravity. After considering these
facts, if the charging rate 1is
still deemed excessive, proceed
as follows:

generator field circuit grounded.

Voltage regulator unit out of
ad justment.

Regulator units shorting out.

Isolate and correct.
Ad just.
Check bushings and

insulators under con-
tact point supports.

Low or no charging rate
with a low battery.

Loose connections or damaged
wires.

Regulator contact points dirty
or out of adjustment.

Defective generator.

Tighten all connect-
jons and replace any
defcctive wiring.

Clean and adjust.

Replace.

Low generator output.

Bad connections throughout
field circuit.

Weak brush spring tension.
Brushes sticking in holders.

Dirty commutator.

Clean and tighten.

Replace springs.
Correct.

Clean. If necessary,
turn and undercubt.

High generator output.

Loose or corroded connections
in charging circuit.

Clean and tighten.
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TROUBLE

PROBABLE CAUSE

REMEDY

Field circuit grounded.

Isolate and correct,

No output,

connection,

Sticking brushes.
Armature burned out,
Open field circuit.

Broken brush lead or poor

Correct,
Replace,
Correct,,

Replace brush or tighten
connection,

4~214. GENERATOR.

4-215. A two brush, 15-volt, 25-ampere, (36
ampere on L-178 and modified L-17A airplanes)
engine-driven, Delco-Remy generator is in-
Stalled at the center rear of the engine,

The generator supplies the primary source

of power for operation aof the electrical
system, when engine is operating under nor-
mal conditions, and also keeps the battery
charged. Generator output is automatically
regulated between 14 and 14.2 volts, and is
supplied to the system through the generator
control regulator mounted on the left for-
ward side of the firewall. In order for the
regulator to operate, the generator switch

on the left side of the centrol panel must

be on. A 4-microfarad filter condenser,
connected between the generator terminal

(on generator control regulator) and ground,
is used for the suppression of generator
noise from the radio gquipnent,

4216, REMOVING AND INSTALLING GENERATOR.
Removal and installation of the generator
are not difficult. However, when installing
the generator, exercise care to keep the
mounting nuts and palnuts from falling into
the generator. If a nut is dropped in the
generator, it will be necessary to remove
the generator to retrieve the nut. Use a
dry gasket between generator and engine pad.

4-217. HMEASURING GENERATOR BRUSH SPRING
TENSION. To measure generator brush spring
tension, proceed as follows:

a. Remove generator from airplane.

b. Remove the brush inspection band on
generator,

¢. Hook a spring scale underneath the
brush spring arm, and lift arm off the
brush to a height of approximately 1/8
inch. Brush spring tension should read
between 24 and 28 ounces on the scale,

d. If brush spring tension is weak, re-
place springs.

4-218. GENERATOR CONTROL REGULATOR. A ener-
ator control regulator (Delco-Remy 11182%3

on L-17A airplanes 1118267 on L~17B and
modified L-17A airplanes), mounted on the

left forward side of the firewall, keeps

the generator voltage from exceeding a safe
maximum, which control keeps the battery

from becoming overheated and gassy. The
regulator also keeps the voltage from reach-
ing a point where electrical units will be
damaged. The regulator consists of three
relay switches within the same unit; i,e.,

4 cutout relay, a single-core current regu-
lator relay, and a single-core voltage
regulator. (See figure 4-52.)

CURRENT REGULATOR

CUT-QUT RELAY

VOLTAGE
REGULATOR

CONTROL
UNIT

AMMETER

BATTERY

S e

GENERATOR

14358680

Figure 4~52. Schematic Diagram
of Votage Regulator Control

L-219., CUTOUT RELAY.

4~220. The cutout relay automatically
opens and closes the circuit between the
generator and battery. As generator
voltage increases, current flows through
the relay windings until the magnetic
field overcomes the armature spring ten-
sion, thus closing the points. (See
figure 4-52.} Then current flows through
the points to the battery and distribution
bus. ‘When generator rpm falls below gen-
erating speed, or stops, current will begin
to flow in the reverse direction, or from
battery to generator. With a reverse-
current flow in the current winding, the
magnetic field is reversed and consequently
will buck the voltage winding magnetic
field, which is not affected by reverse-
current condition. As a result, the mag-
netic field is not strong enough to hold
the points together, and the points will
pull apart because of the armature spring
tension. A reverse current of approxi-
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T0 AMMETER

GENERATOR CONTROL REGULATOR

CONNECT TO
GROUND

GENERATOR

143-54-489

Figure 4-53. Test Setup for Adjusting

Cutout Relay

mately 1 to 4 amperes will cause the points
to open.

,-221. CHECKING AND ADJUSTING CUTOUT RELAY.
To check and adjust cutout relay, proceed
as follows:

9§ a. Remove the engine hinged cowling, for
access to regulator unit.

-

CAUTION

P

While adjusting regulator unit, do

not attempt to run engine with hinged
engine cowling open, as the slipstream
is likely to damage the cowling.

b. Connect ammeter and voltmeter leads
as shown in figure L-53.

s. Place both generator and battery swit-
ches in the "ON" position, and start the
engine.

d. Gradually increase engine speed, not-
ing relay closing voltage (between 12.4 and
13.4 volts); then decrease engine speed,
noting that reverse current required to open
the point should be between zero and &
amperes.

e. After check is made, and the regulator
is found not to be operating properly, cut
the engine, turn off battery and generator
switches, and remove voltage regulator cover.

f. Check the air gaps by placing finger on
relay armature directly above the core, mov-
ing armature down until points just close,
and measuring for a .020-inch air gap be-
tween center core and armature. I1f air gap
is incorrectly set, loosen the adjusting
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AIR GAP .020
(SET WiTH CCNTACT
POINTS CLOSED)

UPPER ARMATURE STOP
—~ {(BEND TO ADJUST CONTACT
POINT OPENING)

P ol

(BEND TO ADJUST
CLOSING VOLTAGE)

‘Spﬂmc POST

i

S

. CUTOUT
RELAY

ADJUSTING SCREWS

{LOOSEN TO SET AIR GAP) ARMATURE SPRING

4554488

Figure 4-54L. Cutout Relay
Air Gap Adjustment

screws and move armature assembly up or
down in the slots for correct air gap
setting. With points open, there should
be a point air gap of .020-inch. This ad-
justmenﬁ is made by bending the upper arm-
ature stop. (See figure L=5h.)

start the engine with cover installed
on regulator, and run another check as in-
structed in procedure d. If closing volt-
age is too high, bend the spring post down;
bend it up to increase closing voltage.

NOTE

As a rule, when air gaps are correct,
the closing and opening voltage will
fall within the correct tolerances.

h. After cutout relay is ad justed, in-
stall the regulator cover, and disconnect
test equipment.

=222, CURRENT REGULATOR RELAY. Because
the generator is shunt-wound a current re-
gulator (center relay) is used as a mean$s

of limiting the current output o the gener-
ator. The current regulator {scuematically
shown in figure 4-52] is wired into the gen-
erator system.

L,-223. CHECKING AND ADJUSTING CURRENT RE-
CULATOR RELAY. To check and adjust current
relay, proceed as follows:

a. Connect an ammeter to regulator unit
as shown in figure L=-55.

p. Turn on battery and generator switch;
then start engine and run it at 1600 rpm
until generator output remains . constant.
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. ¢. Turn on lights, radio, and other elec-
trical accessories so as to prevent high
voltage.

d. Operate engine at 1600 rpm for
approximately 5 minutes so regulator will
reach proper operating temperature. The
reason for warm-up is tnat the steel arm-
ature spring hinges are overcompensated,
and operate at a higher current setting
when cold.

e.  After the current regulator has reach-
ed operating temperature, check for a 25=
ampere reading on the amueter. ({3S-ampere
reading for L-17B and modified L-17A air-
planes). If the current reading is low or
high, the relay will require ad justment.

NOTE

It is important that the regulator
cover be in place while relay is
being checked.

f. To obtain correct current setting,
bend one of the spiral spring hangers down.
{See Tigure 4-56.] The resulting increased
spring tension will increase the current
setting, Bend the spring hanger in the op-
posite direction to decrease the current set-
ting.

NOTE

Make all adjustuents on one spring
enly. The other spring should not
be touched.
g. 1II correct setting cannot be achieved,
£ e

cut the engine and turn off electrical units:

Section IV
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AIR GAP FOR CURRENT

AIR GAP FOR VOLTAGE

REGULATOR 080 REGULATOR 070
%ﬁlﬁ,ﬁ.\ S

b T

o "_C o “

.%&

SCREWS

LOWER ARMATURE
3TOP

VOLTAGE REGULATOR
UNIT LOWER SPRING
HANGER. CURRENT REGULATOR
HAS 1DENTICAL TYPE.

Figure 4-56. Current and Voltage Regu-
lator Relay Air Gap Ad justment

then check the relay air gap in the follow-
ing manner (figure 4-56): Push current regu-
lator down all the way by hand, and allow

it to come back up until points are just
touching; then with a wire-type feeler gauge,
measure over the center of the core, for an
.080-inch air gap. If setting is incorrect,
locosen the two contact mounting screws,

and move upper contact support up or down

as required.

NOTE

After proper air gap setting is
achieved, be sure points are lined
up before tightening the two contact
nounting screws,

n. Start engine, turn on units listed in

TO AMMETER
;f/e;nocg VOLTAGE REGULATOR POINTS

N WITH JUMPER LEAD-—’y

GENERATOR
CONTROL
REGULATOR

AMMETER
GENERATOR

I~ 34400

TO AMMETER

CONNECT TO GROUND

GENERATCR
CONTROL
REGULATOR

FIXED RESISTOR

VOLTMETER
GENERATOR

[E1 g DAL 0 14

Figure 4-55. Test Setyp for Adjusting
Current Regulator Relay

Figure 4~57. Test Setup for Adjusting
Voltage Regulator Relay
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procedures b, and c., and allow regulator
Lnit a short time to reach operating temp-
erature. The regulator cover should be in
lace when check is being made, as there

i1l be a difference in regulator operation
without cover installed. Check ammeter for
a 24 to 26-ampere reading. (34 to 36-ampere
reading for L-17B and modified L-17A air--
planes). If setting is incorrect, adjust
relay as instructed in procedure f.

ji. After adjustment is completed, cut
engine, Temove test equipment, reinstall
hinged cowling, and turn all switches off.

" L-22L. VOLTAGE REGULATOR RELAY. The voltage
regulator relay serves to prevent the vol-
tages exceeding 14.0 to 14.2 volts, regard-
less of the generator output.

L-225. CHECKING AND ADJUSTING VOLTAGE REG-
ULATOR RELAY. Before adjusting voltage reg-
ulator, make sure the contact points on
both the current and voltage regulator,
relays are clean, Then proceed with the

ad justment as follows:

a. Connect voltmeter and fixed resistance
to voltage regulator relay, as shown in
figure 4-50.

b. Start engine and run it at 1600 rpm.
Allow sufficient time (5 to 10 minutes]
for regulator to reach operating tempera-
tura. Do not remove the regulator cover
when checking for meter readings.

c. Check voltmeter for a voltage indica-
tion between 14.0 and 14.2 volts.

d. If the voltage indication is incorrect,
remove regulator cover, and bend one of the
lower spring hangers to decrease voltage
setting; to increase voltage setting, bend
spring hanger in opposite direction. Do _not
tamper with the other lower spring hanger.

R

CAUTION

.,

Bend hanger with care, as it is
likely to break off if adjusted
carelessly. Do not bend hanger
much at any one time, as the ad-
justment is critical. If a small
change in spring tension does not
change the voltage reading, clean
the contact points of both the
current and voltage relays before
pending spring hanger excessively.

e. Check the voltmeter with the engine
turning up 1600 rpm. The regulator cover
should be installed while this check is
being made. If a correct setting of the
relay cannot be obtained, check the air
gap between the relay core and the armature
In the following manner: Remove regulator
cover. Push armature down all the way, and
hen allow it to come back up until points
re just touching. Measure the air gap
over the center of relay case with a wire

9
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feeler gage for a .070-inch gap. To adjust
for the air gap, loosen the two contact
mounting screws, and move the upper contact
support up or down as required.

NOTE

Be sure points are lined up before
tightening the two contact mounting
screvs.

£. TInstall regulator cover and start en-
gine. At 1600 rpm, check voltmeter for a
reading.

g. After adjustment is accomplished, cut
engine and remove test equipment.

L-226. CLEANING VOLTAGE REGULATOR CONTROL
POINTS. Most reported regulator trouble can
pe traced to dirty contact points. In normal
operation, the gaps and point opening of the
regulator will not change very often; there-
fore, a simple cleaning of the points will,
in most cases, clear up regulator trouble.
Proceed as follows:

NOTE

Points can be adjusted with regulator
jnstalled in the airplane; however, a
better job can be accomplished if regu-
lator is removed from the airplane.

a. If points are just dirty and slightly
burned, draw a thin, fine-cut point file
over the contact points, being careful not
to take too much off the small contact, as
the material is very thin. Be sure the file
has not been used to file other metals,
and is not greasy.

b. If points are burned so they are badly
pitted, use a spoon or riffler file. This
is the only type of file that will touch
the center point of cavity formed on point.
In extreme cases it will be necessary to
loosen the two contact mounting SCrews, and
swing the upper contact bracket to one side.
It will be necessary to regap points, as
the loosening of the two contact mounting
screws will change the gap adjustments.

4,-227. BATTERY. A 12-volt, 34 -ampere-hour,
Exide battery (6-TAS-9B) is mounted just aft
of the seat, in the baggage compartment

The battery is mounted in a metal battery
box which is removed with the battery. When
the battery switch, in the cockpit, is
turned on, the battery is connected to the
airplane's electrical system, through a
battery-disconnect relay, located on the
underside of the battery support. Battery
power is then utilized by the system when
the generator is idle.

4,-228., REMOVING BATTERY. Remove battery by
first disconnecting vent line, then dis-
connecting the positive and negative leads,
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and loosening the snap fasteners which se-
cure the battery case in the airplane.

4-229. MAGNETOS. Two Eiseman magnetos, Type
S6-LE, (Bendix, Type S6(LIN-21 on L-178 air-
planes) nounted on the top rear section of
the engine, supply power for engine ignition.
All wiring from magnetos to the spark plugs
is enclosed within a braided shield for
suppression of ignition noises from radio
equipment. Timing, as well as other per-
tinent information concerning the magnetos,
is covered in paragraph h—lu% through 4-152.

4~230. STARTZR. The engine is cranked elect-
rically by a starter motor attached to the
top rear section of the engine. A starter
switch, integral with the starter, is man-
uvally actuated by foot pressure on 4 pedal
which is suspended from the instrument panel
Support beams near the firewall and ad jacent
to the pilot's right rudder pedal. Engage-
ment and disengagement of the pinion with
the flywheel is accomplished manually,
through linkage to the starter pedal.

NOTE

On L-17B airplanes the starter
manual actuating system is replaced
with an electrically actuated system.

The starter is wired through the battery
disconnect relay, and cannot be operated
until the battery switch is turned on. For
other pertinent information on starter,
refer to paragraphs 4-134 through 4-142.

4-231. FULL QUANTITY TRANSMITTER AND INDI-
CATOR, L-17A AIRPLANES. Fuel quantity in-
dication is accomplished electrically
through use of a transmitter (Stewart-
Warner 439140], installed in the aft side
of the left fuel tank (accessible from the
left wheel well) and connected to an in-
dicator (NAA 145-51038) mounted in the in-
strument panel. Both units operate on 6-
volt current obtained from the 12-volt sSYyS=
tem through a resistor attached to the in-
dicator. The transmitber consists of a
potentiometer with a brush connected to
ground and actuated by a float arm. The
brush is moved from one end of the resist-
ance strip to the other by the float, the
position of which is changed in the tank

by fuel level. The change in resistance in
transmitter will affect the current that
flows through the indicator, which is act-
ually a voltmeter calibrated in gallons.
Because .of wing dihedral, the indicater
measures only O to 30 gallons, although the
fuel capacity of the airplane is 39-1/2
gallons. The difference between 39 and 39~
1/2 gallons is consumied before the indicat-
or needle will move off the 30-gallon mark;
however, because of the location of the
transmitter (in bottom of tank), the in-
dicator will accurately record fuel level
from 30 gallons to zero. Information per-
tinent to calibration of indicator is CovV~
ered in paragraphs 4-280 and 4-281.

- pilot's control panel.

Section IV .
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L-232. MAIN FUEL TANK FUEL QUANTITY TRANS-
MITTER AND INDICATOR, MODIFIED L-17A AIR-
PLANES. On modified L-17A airplanes, the
fuel quantity transmitter and indicator for
the main fuel cells is similar to that of
the L-17A airplanes as discussed in nara-
graph 4-231,

4-233. AUXILIARY FUEL TANK FUEL QUANTITY
TRANSMITTER AND INDICATOR, MCDIFIED L-17A
AIRPLANES. Fuel quantity indication is
accomplished electrically through use of a
transmitter, mounted on the forward side of
the auxiliary fuel tank, and an indicator,
mounted below the center section of the
The units operate
on 6-volt current obtained from the l2-volt
system through a resistor. These are
thermal indicating units, and are accurate
for the full amount of fuel in the tank,

4~234, FUEL QUANTITY TRANSMITTERS AND
INDICATCR, L-17B AIRPLANES. The fuel in-
dicating system of the L-17B airplanes

uses units similar to those described in
the preceeding paragraph, 4-233, However,
a selector switch (see figure 4-6L, reference
16) makes it possible to use a single in-
dicator, with two calibration scales, This
indicating system is accurate for the total
amount of fuel in either the main or aux-
iliary tanks.

NOTE

After activating the selector switech,
allow approximately 60 seconds to
elapse before reading the fuel in-
dicating gage.

4-235. LANDING GEAR POSITION INDICATOR
SYSTEM. The landing gear position indicator
system consists of the following units:

one red and three green landing gear
position lights, mounted on the control pan-
el; seven toggle-type switches (an up-lock
and down-lock switch for each gear, and a
switch actuated by the throttle rod}; and a
warning horn in the left wheel well, A
green indicator light is connected to each
gear down-lock switch, which is actuated by
each landing gear bungee torque arm. The
red light is connected to both the main and
nose gear up-lock and down-lock switches,
The main gear up-lock switches are actuated
by each strut, and the nose gear up-lock
switch is actuated by the bungee torque arm,
{On L-178 airplanes the main gear down ind-
icator switch is remounted at the outboard
end of the shock strut well, and is actuat-
ed by wmovement of the main trunnion. The
nose gear indicating switches are moved into
the engine compartment, and are mounted above
and to t he left of the nose wheel trunnion.)
The warning horn sounds when the gear is in
an unsafe position for landing, and the
throttle is retarded. A throttle switch,
mounted on the carburetor, is actuated by
the throttle control rod when throttle is
retarded, thereby completing an electrical
circuit through the throttle switch and up-
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lock switch to ground. The system is de-
signed to indicate positions of the gear
as follows:

Gear up and locked ---== All lights off.

Horn will sound

when throttle is
retarded.

Gear down and locked -- All green lights
on, and red light

off.
Main and nose gears --- Red light will burn.
in any position Horn will sound when
other than up and the throttle is re-
locked, or down tarded.

and locked.

The green lights may be dimmed by a switch,
on the electrical switch panel, which places
a resistor {(35-chm, 10-watt) in series with.
these lights. The horn and light circuits
are protected by 20 and 5-ampere fuses or
circuit breakers, respectively.

,-236. ADJUSTING LANDING GEAR SWITCHES. Two'

men are required to adjust the switches:
one to watch the operatiocn of the indicator
lights, and the other to make th? switch

ad justments. Proceed as follows:

a. Place airplane on jacks.

b. Position landing gear control in
nDOWN" positien, and check to make sure
gear is down and locked.

¢. Turn battery switch on.

4. Remove engine air exit louver fairing
on lower right side of fuselage, just aft
of firewall.

e, Adjust nose gear down position indicator
switch so that green light comes on when
landing gear retracting link stop is 1/16
(+ 1/32) inch from the full down and locked
position.

f. Adjust main gear down position in-
dicator switches so that green light comes
on when landing gear retracting link stop
is 1/8 (£ 1/32) inch from the full down and
locked position.

NOTE

Do not use red light or horn opera-
tion as an indicator for either of
the two preceding adjustments.

g. Retract main gear, and ad just nose
gear up position switch so the switch lever
ooves 1/16 (+ 1/32/-0) inch after the red
light goes out and the gear is moved to the
up and locked position.

h. Adjust main gear up position awitches

so switch levers have 1/32 (+ 1/64) inch
overtravel when gear is held in up position

92

by hydraulic pressure.

i. Relieve hydraulic pressurc and pull
each gear down individually against the
up-lock hooks to see that red light does
not come on.

j. After all switches have been adjusted,
retract and extend gear several times to
see that light indications are correct.

With gear in the up position, retard
throttle; the horn should sound.

k. Turn battery switch of £, lock gear in
the down and locked position, and remove
jacks.

4,-237. ADJUSTING LANDING GEAR WARNING HORN
MICROSWITCH. To adjust landing gear warn-
ing horn microswitch, proceed as follows:

a. Start engine and set throttle for
between 1250 and 1350 rpm.

b. Measure distance from the panel to
forward side of the throttle -knob, and then
cut the engine. This is important, for
several times during ad justment of the
miscroswitch it will be necessary to return
throttle to the correct setting.

¢. Remove the left half of the cooling
air intake grill and the access door,
immediately below carburetor, for access
to warning horn switch.

d. Connect a jumper wire from the horn
terminal, on which three wires (27, 28,
and 29) are attached, to ground.

e. With throttle set in correct posi-
tion, loosen both warning horn switch
mounting screws, and move switch against
actuating arm until horn sounds. Tighten
mounting screws.

f. Push throttle back and forth several
times for positive check that switch is

ad justed properly.

g. Remove jumper wire from horn.

L-238. ADJUSTING WARNING HORN. The warn-
ing horn can be adjusted while installed
in the airplane. Proceed as follows:

a. Connect a O to 25-ampere ammeter and
a momentary closed switch in series from
airplane structure to the horn terminal to
which the three wires (26, 27 and 28) are
connected.

b. Turn on battery switch, and then close
the throttle.

¢. Adjust horn for the loudest sound (in
the cockpit) at the lowest reading on the
ammeter (approximately 3.5 amperes) . Lock
ad justment SCrew.

d. After adjustment is completed, turn
battery switch off, and disconnect the port-
able ammeter and the switch from the horn
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circuit,

4-239. EXTERNAL LIGHTS. The external lights
consist of three position lights and two
landing lights. The position lights are in-
stalled as follows: red light on left wing
tip, green light on right wing tip, and a
clear light on the lower trailing edge of
the ruddér. These three lights are control-
led by one switch on the electrical panel,

A 100-watt, sealedebeamn landing light is
attached to a bracket which is secured to
the outboard side of each main landing gear,
Each light is wired through the down-lock
switch on the gear, so that when the wheels
are down and locked, the landing lights will
burn, provided the double-pole, single-throw
landing light switch on the electrical panel
is on, With the landing lights wired this
way, the lights will be out, regardless of
position of the control switches when gear
is up.

4-240, ADJUSTING LANDING LIGHTS. To adjust
the landing lights, proceed as follows:

a. Position airplane on level ground fac-
ing a vertical wall 30 feet from the pro-
peller.,

b. Level the airplane longitudinally by
raising or lowering the tail as necessary.

¢. Make a vertical mark on the wall cor-
responding to airplane centerline; then,
52 inches on each side of this mark, make
another vertical mark. On each of these
two marks, make two horizontal marks 12 and
18 inches from ground,

d. Cover one light, and loosen the U
bolts of the other light bracket. Rotate
light around strut until beam is on verti-
cal mark on same side of centerline as
light being adjusted. Tighten U bolts;
then loosen the two screws that hold the
laup housing to the bracket, Mo;e the
lamp up or down until top edge of beam
(nog cénter) strikes wall betweéen the hor-
izontal marks. Tighten housing screws.

e. Repeat step d. to adjust other light.

ClUﬂON}

After lignts are adjusted, the ajr-
plane should be placed on Jacks,

and each gear pushed up to the lock-
ed ‘position by hand to ensure that
there is no interference between the
Jlamp bracket and the wing structure,

4-24). HYDRAULIC PRESSUHE INDICATOR LIGHT.
An amber light, mounted on the face of the
control panel, is provided to indicate that
hydraulic power control knob is pulled out.
A toggle switch, mounted on the front of the
firewall, is actuated by a striker plate on
the power control linkage and is located to
close the light circuit when the power con-
trol is full out. A fixed resistor incorpo-
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rated in the circuit for dimming the light is-
cut in.or out by a double-pole, single-throw
switch also used for diuming landing gear in-
dicator lights,

4-242. INSTRUMENT LICHTS. There are ten in-
strument panel lights: nine on the instru-
ment panel behind the reflector, and one in
the compass shroud. The brilliancy of all
instrument lights is controlled by a rheostat
on the control panel. To prevent electro-
magnetic field, which cause erroneous compass
readings, the compass light is not grounded
at the compass. Instead, the ground wire ic
twisted around the hot wire and grounded at

a distance from the compass. The instrument
panel lights are easily replaced by removing
the reflector, or the compass snroud. On L-
17B and modified L-174 airplanes, three ad-
ditional reflector panel lights have been
installed.

4=-243. TURN-AND-BANK INDICATOR. A Schwien
electric turn-and-bank indicator (27200) is
installed on the instrument panel, This in-
Strument operates directly from the airplane's
electrical system (12 to 14 volts), and will
operate whenever the battery or generator
switch is turned on. (On L-178 and modifieg
L-174 airplanes, the electric turn-and-bank
indicator has been renlaced by a vacuum driv-
en indicator.) More information on this in-
strument will be found in paragraph 4-269,

4~244 . CABIN HEATER. A Stewart-Warner elec-
trically controlled heater is installed ip
the airplane, and is capable of an output of
20,000 BTU per hour. The heater will Ooperate
as satisfactorily on the ground as in the air
(engine operating during operation of heater
on the ground), because of a combustion air
blower installed in the heater. This blower
is turned off automatically by the nose gear
up-lock switch when the landing gear is re-
tracted. The heater operation is entirely
automatic, after the thermostatic control on
the control panel is moved from "QFF™ po~-
sition, and the cabin air selector valve is
opengd. The heater is started bya- switch,
actuated in conjunction with the thermostat,
which closes circuits to a solenoid-operated
fuel shut-off valve and the heater breaks the
circuit to the glow plug and combustion is
maintained by auto-ignition. When the cabin
temperature reaches the range at which the
thermostat is set, a solenoid-operated res-
trictor valve reduces the heater output to
4000 BTU per hour., When cabin temperature
drops, the thermostat, causes the fuel res-
trictor valve to open, and the full amount

of fuel is again sent to the heater. This
cycle continues throughout the operation of
the heater, in order to maintain an even
cabin temperature, 4 safety switch, instal-
led at the cabin air control, prevents heater
operation when the cabin air selector and out-
let valve is closed. For further information,
refer to paragraphs 4-293 through 4-297,

4-245, CIGARETTE LICHTER. An automatic cig-
arette lighter is installed on the right side
of the control panel. & special fuse is in-
stalled in series with the lead on the back
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of the lighter case. To replace this fuse, 6AT6 second detector,
unscrew the lead wire from the fuse, and ave, and first
then unscrew the fuse from the lighter. audio amplifier
6AK6 output audio
" amplifier
CAUTION
TRANSMITTER
Before a new fuse is installed de- Frequency ..seeeecss 3105KC, L49SKC
termine and correct the cause of the Power outpub .eseees 15 to 18 watts
failure. Percent modulation . 100%
Tube complement .«... 12A6 oscillator (1)
L-246. ELECTRONIC SYSTEM. 807 power amplifier {1)
6V6GT modulators (2)
L-249. L-17A AIRPLANES. 12SL7GT speech am-
plifier-phase
,-248. The airplane is equipped with an inverter (1)
Electronic Specialty Company transmitter=- 12J5GT sidetone
receiver combination. The set consists of amplifier (1)
a Ranger Model 120C receiver, Model 209C 6X5GT rectifiers (2)

transmitter and microphone and headset jacks.
(See figure L-58.1 The set is designed for

use with a carbon microphone and low-impe- L-249. TRANSMITTER-RECEIVER OPERATION. For
dance headsets {600 ohms). The specifications operating instructions, refer to Handbook
for the units are as follows: AN 01-60LAA-1.
L,-250. REMOVING AND INSTALLING RECEIVER.
RECEIVER Four screws through the face of the airplane
: control panel hold the receiver in place.
Frequency ranges «se.e«-. 195~410 ke At the back of the receiver are two electric-
2.5 mc-7.0 mc al disconnect plugs for the radio wiring
Power OULPUbL ecavocescves 3 watts audio power and a disconnect for the wire to the dial
Tube complement .eeceocse 12BA6 r-f amplifier light. The receiver is positioned for
12BE6 converter mounting from the back side of the control
12BA6 i-f amplifier panel.
e OPTONE e —— e

HEADSET

BAND SELECTOR
SWITCH

RECEIVER

TRANSMITTER

ANTENNA- LEAD-IN INSULATOR

ANTENNA LEAO~IN —r———"

Figure 4-58. Location of Electronic Equipment, L-17A Airplanes
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4-251. REMOVING AND INSTALLING TRANSMITTER.
The transmitter is readily accessible from
the airplane baggage compartment, and is
held in its mounting bracket by four screws.

4-252, ELECTRONIC SYSTEM, L--17B AND MODIFIED
L-17A AIRPLANES.

4-253. The airplane is equipped with three
transmitters and two receivers manufactured
by the Aircraft Radio Corporation (ARC}
which comprise the ARC type 12 Radio Instal-
lation. The fellowing chart lists the ma jor
components of this installation.

EQUIPMENT TYPE FREQ. RANGE

Transmitter T-11A 126,18 MC3

Transmitter T-11A 122.1-122.3-
122.5-122,7-
122.9 MCs

Receiver VHF R-15 108+135 MCS

Receiver-Broadcast R-104A 520~1600 KC

Receiver-Range R-114A 190-550 KC

Loop- fer use with

5 and 6 L-10

Control Unit C-24

Junction Box J-12

VHF Antenna Mast A-12

Dynamotor D-10

Range Antenna Kit 12296

The above listed receiver and transmitter
units are mounted on shock proof bases in

Section 1V
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a special rack on the left side or the air-
plane baggage compartment aft of the rear
seat. This equipment is accessible for

ad justment and service in the airplane when
the cockpit canopy is in the full "QPEN"
fosition. The C-24 Control Unit is instal-
ed in the instrument panel to the left of
the shock mounted instrument panel and just
forward of the pilots control wheel, The
following transmitter and receiver controls
are provided on the control panel: antenna
selector switch (Ant. - Loop?, tuning con-
trol, "ON" and "OFF" switch and volume con-
trol for the broadcast and range receivers;
VHF receiver audio level selector switch
(Hi-Lo), tuning unit, "ON" and "OFF" switch
and volume control; directional loop azimuch
control and VHF transmitter ¢hannel and
interphone selector switch. Separate phone
and microphone jacks are provided on the
right and left sides of the instrument panel
for the pilot and co-pilot. The sets are
designed for use with a carbon microphone
and low-impedance head sets (600 ohms) .
Antennas provided for the operation of the
above equipment are a single wire center fed
range and broadcast band antenna, running
from the top of the vertical stabilizer to
a point on the top right side of the fuse-
lage just aft of the cockpit canopy; a verti-
cal VHF antenna and controllable directional
loop both mounted on the top of the fuselage
between the canopy and dorsal fin.

VHF ANTENNA

Ronukzlﬁop_________-_N’,ﬂﬂfff?—

VMF RECEIVER
RANGE RECEIVER
BROADCAST RECEIVER

TRANSMITTERS

ANTENNA

3

Figure 59. Location of Electronic Equipment, L-17B and Modified L-17A Airplanes
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L=250 . SPECIFIC ATIONS OF EQUIPMENT.
T-11A TRANSMITTER

Frequency Range ........ 126.18 mcs 122.1-
122.3-122.5-122.7-
122.9 mcs
Percentage Modulation .. Over 90%
Power Output «....- 1.1 to 1.4 (unmodulated)
Tube Complement ...
V-50 Modulator .ececevencserosees 6AQ5
V¥-51 Power Amp-doubler ....e..... 6AQ5
Y-52 Anmp Tripler ....... ieee...as DAQS
V-53 Crystal Oscillator-Tripler . 6AQ5

R-15 VHF RECEIVER

Frequency Range ..... 108-135 mcs
Audio Level .....v.en HI 300 Milliwatts

10 30 Milliwatts
Sensitivity «..e..... NOU less than 2 wicro-

volts
Tube Complement ..... )
V-1 1st RF AMP ...cevnevvnncns ... 9033
V-2 2nd RF AMP. c.ovaeronnns ve.ees 9003
Vo3 MIXEr o.aaeveeoenmeeoronnes . 9003
V-4, 085cillator ...eovesrscccrrs . 9002
V-5 1st IF AMP ...... e veoee LLAT
v-6 2nd IF AMP-AVC ........ weeee LL4R7
V-7 3rd IF AMP-AVC ......... ... 1LR7
y-28 Det-Noise Limiter - 1st AF . 14F7
V-9 2nd AF ..... J 1246

R-11A RECEIVER

Frequency Range ....- 190-550 kc

Tube Complement .....
V-1l RF AMP ...ivevverenvrcnanenns 1LA7
V-2 Mixer ....ceesoe- teeeeeasess LLST
V-3 1st IF ..ovvenancnnnnenns ... 1LA7
V-4 2nd IF-AVC ..oece.en veeeeess LLR7
V-5 Det-Noise Limiter ......c... 14F7
V-6 Audio Amp ....ceveen-n e 1246

R-10A BROADCAST RECEIVER

Frequency Range ..... 520-1600 kc
Tube Complement .....

Vel RF AMP cveedoncansnecnsanees 14A7
Vo2 MIXEI toneesocerevsasanneane 14,87
Vo3 18t IF seevsvqeessanesonenen 14A7
V-4 2nd IF-AVC ..ieeeviecurcnnnns 14R7
V-5 Det-Noise Limiter ........-.. 14F7
V-6 Audio AmMp ceecevavces ceaea.. 1286

L-255. ANTENNA MAINTENANCE. The antenna
will require little or no attention other
than inspecting the wire for nicks. Be-
cause these nicks greatly reduce the
strength of the wire, it is likely to snap
during fYight. For this reason, replace
the antenna at once, when a bad nick is
detected.

4-256. PITOT-STATIC SYSTEM.

L-257. The pitot-static system, {figure 4~
60) consists of a pitot tube, two static
plates, and lines connected to the airspeed
indicator, altimeter, and vertical speed
{ndicator. The pitot pressure lines are
coded black, and the static pressure lines
green and black.
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NOTE

pAA

The static and pitot cpenings
should be clear of dirt and debris
for proper functioning of the in-
struments affected.

L-258. TESTING STATIC PRESSURE LINE.
a. Put masking tape over static plates.

b. Remove sump and attach mancmeter.
(Access to the static sump is through the
cabin aft of the rear seat on the right
side.)

¢. Set altimeter pointer at zero.

d. Slowly apply suction until altimeter
indicates 1000 feet {1.05 inches of mercury
or 14.2L inches of water); then "pinch of "
the tube and secure it with a suitable
clamp.

e. The altimeter should not indicate less
than 850 feet after a one-minute period.
Tap the altimeter to keep the pointer
swinging freely.

£. If altimeter indicates less than 850
feet, locate leak with soapsuds and repair
it.

g. Remove masking tape from static plates.
Remove mancmeter, and reinstall sump.

-

CAUTION

Do not apply pressure to static line.
L-259. TESTING PITOT PRESSURE LINE.

a. Cover drain hole at bend of pitot
tube with masking tape, and connect a
source of pressure and a manometer to
pitot pressure opening.

b. Apply pressure slowly until airspeed
indicator indicates 150 mph (.82 inch mer-
cury or 11.18 inches of water pressure);
then "pinch off" source of pressure with a
suitable clamp.

¢. The airspeed indicator should not in-
dicate less than 140 mph after a one-minute
period. Tap the indicator to keep the
pointer swinging freely

d. If airspeed indicator reads less than
1L0 mph, locate leak with soapsuds and re-
pair it.

e. After test is completed, remove mano-
meter from pitot tube.

4,-260. PITOT TUBE. The pitot tube is a
single unit installed on the underside of
the right wing with its axis parallel to
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the thrust line of the airplane. It fur-~
nishes an accurate value of impact pressure,
caused by the motion of the airplane through
the surrounding air. THe forward part of
the tube is open to receive the full force
of the impact pressure. :

4-261. INSTRUMENTS.

4-262. L-17A INSTRUMENTS. The instruments
consist of: rate-of-climb indicator; mani-
fold pressure gage; tachometer; sensitive
altimeter; amueter, airspeed, fuel pressure,
oil pressure, oil temperature, fuel quantity,
and turn-and-bank indicators; and clock. A
¢ompass is installed on all airplanes above
the instrument panel, on the shroud. The
instruments are classified into three groups:
flight; engine; and miscellaneous. The
flight instruments are the altimeter, air-
speed indicater, and rate-of-climb indicator.
Static pressure for these instruments is
taken through a static plate mounted on each
side of the fuselage, approximately two-
thirds the distance art. The engine instru-
ma2nts consist of a tachometer, manifold
pressure gage, fuel pressure indicator, oil
pressure indicator, and oil tenperature
indicator. Miscellaneous instruments in-
clude the fuel quantity indicator, ammeter,
and clock. The lines to the instruments

are color-coded.

4-263. MODIFIED L-174 INSTRUMENTS. The
nodified L-17A airplanes will include all
instruments carried on the L-17A airplanes,
plus a directional gYro, gyro horizon,
vacuum suction gage, vacuum~driven turn-
and~bank indicatoer and auxiliary tank fuel
quantity gage.

L-264. L-17B INSTRUMENTS. The L-17B8 air-
plane instruments will differ from the modi-
fied L-17A airplane instruments only in

that the two fuel quantity gages are re-
placed by one gage incorporating two in-
dicating scales.

4L-265. INSTRUMENT PANEL. The instrument
panel is mounted with rubper shock mounts.
It is removed by first removing the instru-
ment connections, then removing the shock
mount pins that secure the panel to the
mounts. When the instruments are being re-
moved, the lines should be capped to keep
out dirt and other foreign matter. When
installing an instrument, treat the threads
on the fitting with thread lubricant,
Installation of the instrument panel is a
reversal of the removal procedure.

L-266. AIRSPEED INDICATOR. The airspeed
indicator is a sensitive differential pres-
Sure gage that measures the difference be-
tween pitot tube impact air pressure and
static air pressure.

4-267. ALTIMETER. The daltimeter indicates
the altitude at which an airplane is flying
by measuring atmospheric pressure.

4-268, RATE-OF-CLIMB INDICATOR. The rate-
of-climb indicator shows the rate of ascent

Section 1V
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or descent of the airplane; it i used if
maintaining a definite race of ascent or
descent during instrument flying.

L-269, TURN-AND-BANK INDICATCR, L-17A AIR-
PLANES. The turn-and-bank indicator is com-
posed of an electrically driven, ¢yro rate-
type turn indicator (which operates on 12-
volt direct current) and a bank indicator.
The bank indicator is a ligquid-filled eur-
ved tube in which a free—rolling inclino-
meter ball changes positicn according to

the direction of the force of gravity and
centrifugal force.

L-270. TURN-AND-BANK INDICATOR, L-17B AND
MODIFIED L-17A AIRPLANES. On L-178 and
modified L-174A airplanes, the gyro in the
turn-and-bank indicator is powered by 2 in.
Heg suction provided by the venturi vacuum
system; refer to paragraph 4-298.

4-271. DIRECT-READING COMPASS. The direct
reading, vertizally mounted compass is
mounted on the top center of the control
panel, This compass consists of a metal
bowl filled with compass fluid, and a semi-
float-type card graduated in increments of
5 degrees. For the purpose of correcting
deviations of the card which result from
magnetic disturbances, 4 compensating sys-
tem utilizing a built-in permanent magnet
compensator is attached to the Compass,
This type of compass should be compensated
every 100 hours, or at least once in each
3-month period, and at times when a change
of equipment likely to affect the instru-~
ment, is made.

L-272, COMPASS BASE {ROSE} MNETHOD oOF COMPASS
SWINGING. The compass swing base (compass
rose) should consist of a level, circular
area having a smooth surface of sufficient
strength to support the weight of the air-
craft, without cracking or forming depres-
sions under the wheels. No magnetic mater-
ials should be used in construction of the
compass rose. The direction of the horizon-
tal component of the earth's magnetic field,
measured at any point between 2 and 6 feet
above the surface of the base extending over
the whole area of the base, should not differ
by more than one degree from the direction
measured at any other point in the space,
The direction and uniformity of the earth's
field should be determined prior to the use
of the area for compass swinging; annualdy
thereafter; and also after any magnetic mat-
erial such as building, railroad tracks,
direct-current power lines, etc, are instal-
led within 200 yards of the base or rose.
Any change in direction of the magnetic me-
ridian, and the date of this observation,
should be clearly and permanently marked on
the surface of the rose.

CAUTION J

The airplane should be at least 100
yards from automobiles, steel build-‘
ings, or other aircraft. . All magnetic
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DETAIL A

STATIC LINE SUMP

‘ - ..\
)
N == ——'3\.
PITOT LINE SUMP

PITOT TUBE

134-91-28)

Figure 4-60. Pitot-Static System, L-17A Airplanes
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STATIC PORTS
AIRSPEED
ALTIMETER
DIRECTIONAL GYRC
TURN & BANK

! RATE OF CLIMB
‘ GYRO HORIZON
SUCTION GAUGE

STATIC LINE Sump

PITOT LINE sump

PITOT TUBE

VENTURI TUBES

e VACUUM SYSTEM LINES
(smmamemee PITOT ~STATIC SYSTEM LINES

148-8i-i94a

Figure 4-61. Pitot Static and Venturi Vacuum Systems, L-178 and Modified L-17A Airplanes
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materials (such as pocket knives,
tools, mechanical pencils, and steel
scales) should be renoved from person-
nel engaged in swinging the compass.
All airplane equipment having any
magnetic effect on the compass should
be secured in the position occupied

in nornal flight, and the engine must
be running throughout swinging pro-
cedure.

4,-273. SWINGING THE COMPASS. To swing the
compass, proceed as follows:

a. Place the airplane on a swinging base,
and level to within 5 degrees.

b. The compass should be checked for
sufficient compass fiuid. If the external
surface of the compass is damp with liquid,
or if a bubble forms within the compass,
liquid 1is required and the compass should
be filled.

¢. Align the white dots on the compensat-
ing screws with the dots on the compass,
using a nonmagnetic screwdriver.

d. See that all movable magnetic objects
are in the usual flight positicrs.

e. Start engine and run at approximately
400 to 900 rpm during ad justments and
recordings of readings.

¢, Place the airplane on & magnetic
heading of 90 degrees.

g. Adjust the E-W compensator 3Crev until
compass reads GO degrees.

n. Place the airplane on a magnecic head-
ing of 180 degrees, and adjust thu H-5
compensator screw until compass r=ouds 180
degrees.

i. Place the airplane on a naznetic
neading of 270 degrees. lNote the deviation,
and reduce to ocne-half by adjusting the
©_W compensator screw.

place the airplane on a magnetic
heading of O degree. Hote the deviation
and reduce tO one-half by adjusting the
N-3 comodensator SCrew.

k. Place the airplane on maznetic head-
ings of every 15 degrees, and record the
corresponding compass readings on the
correction card.

,-27h. TACHOMETER. The tachometer is used
for indicating engine speed and is driven by
a flexible shaft connected to the engine.

L-275. MANIFOLD PRESSURE GAGE. The mani-

fold pressure gage is calibrated in inches

of mercury with a range of 10 to 50 inches.
It indicates the pressure within the intake
manifold.

L-276. OIL TEMPERATURE INDICATOR. The oil
temperature indicator is an instrument of

1NN
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the capillary type, and is connected to &
bulb located in the oil cooler relief valve
housing.

4,-277. OIL PRESSURE INDICATOR. The oil
pressure indicator, which indicates from O
to 100 psi pressure, is of the bourdon-tube
type. A line attached to the oil pressure
port on the engine, located between cylin-
ders 2 and 4, is routed directly to the oil
pressure indicator.

L,-278. FUEL PRESSURE INDICATOR. The fuel
pressure indicator, which indicates from O
to 15 psi, is of the bourdon-tube type. A
line attached to the fuel pressure port on
the carburetor is routed directly to the
fuel pressure indicator.

,-279. CLOCK. The clock, an 8-day standard
air craft type, incorporates a winding knob
on the front of the case. The adjustment

needle is accessible by removing a plug at
the back of the case.

L,-280. FUEL QUANTITY INDICATORS. TFor des-
criptive information concerning the fuel
quantity indicating systems, refer to para-
graphs L-231, 4-232, L-233, and =23k

4-281. CHECKING FUEL QUANTITY INDICATOR AND
TRANSMITTERS, L-174 ATRPLANES. The fuel
quantity indicating system should be checked
periodically as follows:

a. Drain fuel tanks at accumulator tank
drain. Then refill tanks with exactly 30
gallons fuel.

b. Turn brittery switch "ON" and check
gage for reviing of 30 gallons. If incor-
rect, bend float rod as required.

NOTE

1f bending of float rod is inadequate
for correct gage readings, replace-
ment of transmitter or gage or both
may be necessary.

c. Check gage reading for each 5 gallons
down to "EMPTY'" by draining off 5 gallons
of fuel at a time. A variation of one
gallon from gach 5-gallon indication is
allowable.

NOTE

RBattery switch must be left MON"
during entire calibration procedure.

L-282. "ZERQ" ADJUSTHENT, FUEL QUANTITY
INDICATORS AND THANSHITTERS, L-17B AIR-
PLANES. The only adjustment possible on the
fuel indicating system of the L-17B air-
planes is the #zero” adjustment of the
transmitters. Under normal service con-
ditions no adjustment should be necessary
during the life of the instrument. Should
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it be necessary to replace either a trans-
mitter or an indicator, it is possible to

check and adjust the "zergm indication by

the following procedure: :

a. Drain both the main and auxiliary
fuel tanks.

b. Turn the battery switch "ON™.

¢. Turn the fuel indicator gage selector
switch to "MAINM,

d. Allow a one minute stabilization period,
then note whether or not the indicatcr gage
reads "Qw,

e. Should the zage fail to read "O", re-
move the access plate on the back of the
transmitter, and using a ratchet key.turn
the adjusting gear (See figure L-62) clock-
Wwise to increase the reading of the indi-
cator or counter-clockwise to lower the read-
ing of the indicsator.

f. Turn the fuel indicator gage selector
switch to "AUX" and repeat steps d. and e.

above.
g; CAUTION g

Do not attempt to adjust this indica-
ting system by bending the float rods.
If the above adjustment fails to cor-
rect a faulty gage reading, replace
the units as necessary.,

L-283. GYRO HORIZON. The gyro horizon pro-
vides the pilot with an indication of the

ADJUSTING GEAR

Figure 4-62. Fuel Transmitter "Zero"
Ad justument

Section Iv
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airplane attitude in relation to the horizon.
This is an air-driven instrument, the power
source being the ventyri vacuum system,
(See figure 4-61.) The air inlet, on the
back of the instrument housing, incorporates
a filter screen which should be removed angd
cleaned periodically.

4-284. DIRECTIONAL GYRO. The directional
gYro provides the pilot with a steady re-
ference to the directional flight of the
airplane in regards to a4 lixed course,

This is an air-driven instrument, the power
source being the venturi vacuum system,

(See figure 4L-61.) The air inlet, on the
back of the instrument housing, incorporates
a filter screen which should be removed and
c¢leaned periodically.

4-285. VACUUM GAGE. The vacuum garce is
calibrated in inches of mercury (Hg)} with a
range of 0 to 10 inches. The zage indicates
the differential pressure between the airp
pressure in the pilot's compartment and the
pressure in the vacuum System. Should the
&age start to fluctuate as tle airplane
changes altitude, check that the vent hole
at the bottom of the instrument housing is
clear.

4-286, FUSELAGE EQUIPMENT.

4-287. The airplane is equipped with two
front seats, a rear Seat, armrests, seat
belts, and ash trays. There is also a
glove compartment in the right side of the
control panel. (See figure 4-65.)

L-288. CABIN SEATS. The Seats for the pilot
and front pdssenger are individual, ad just -
able fore and aft, and are constructed of
alelad frames, with removable cushions made
of airfoam rubber enclosed in fabric up-
holstery. The rear seat, extending the full
width of the fuselage, is made of a bottom
and a back tubular {rame with removable
cushions., These cushions, also, are made of
airfoam rubber enclosed in fabric upholstery.
The back of the seat pulls forward to allow
easier access to the baggage compartment.

4L-289., INSTALLING AND REMOVING CABIN
SEATS. (See figure 4-66.)

4~290. HEATING AND VENTILATING SYSTEM.

4-291. The heating and ventilating system
{fieure 4-67) consists of ram air duct
(taking air from in back of the nose grill),
heater, control valve, and distributing
ducts within the cabin. The ducts within
the cabin provide heated or ventilating

air for maintaining desired temperature

in cabin or for defogging the windshield.

4-292. CONTROL VALVE AND OUTLET ASSEMBLY.

A combined control and outlet valve {located
on the right side of the firewall) regulates
the quantity of heated or ventilating air
being admitted, and directs it to the
windshield for defogging and to the cabin.
The control valve is operated by a

cabin control (mounted on the right side of

10}



Section IV

AN 01-60LAA-2

O 0~ O e e [aad

10.
1L.
12.
13.
i
15.
16.
17.
18.

' Hydraulic Fluid Emergency Shut-0ff

Control

Radio Receiver

Transuitter Frequency Selector
Hydraulic Power Light
vernitilating Air Qutlet

Flap Control

plagnetic Compass

Conmpass Correction Card
Throttle

Glove Compartment

Cabin Air Distributing Control
Cabin Heater Control

Cigarette Lighter

Emergency Fuel Shut-0ff Control
Mixture Control

propeller Control

Carburetor Heat Control
Elevator Trim Indicator

Brake Control

Hydraulic Power control
Elevator Trim Control

Landing Gear Control Locking Lever
Canopy Assist Handle

Hydraulic ttand -Pump

Emergency Landing Gear Release
Landing Gear Control

Ignition Switch

Starter Pedal

pattery and Generator Switches
Landing Light switch

Position Light Switch

Cabin Light Switch

Panel Light Switch

Radio dJacks

Indicator Lights Dimmer Switch
Gear Position Indicator Lights
Primer

Controls Lock Engaging Lug
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Figure 4-63. Instruments, L-17A Airplanes
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TROUBLE

PROBABLE CAUSE REMEDT

closed.

Emergency shut-off valve

Open valve and secure
with safety wire.

Slow operation of all
systems.

Excessively worn pump.

Internal leakage in ac-
tuating cylinders.

Clogged™ filter in reservoir,

Replace,

Control valve linkage Ad just
out of adjustment.

Repair or replace.

Replace filter.

Landing gear fails to
operate.

Jjustment.

Up-locks out of ad justment .
Defective actuating cylinders.
Control valve out of ad-

Excessive internal leakage
in system.

Ad just.,
Replace.
Ad just linkage.

Isolate and correct,

Wing flaps fail to operate,

Justment.

in systemn.

Defective actuating cylinder,

Control valve out of ad-

Excessive internal leakage

Replace.

Adjust linkage,

Isolate and correct,

4-189. GENERAL INSTRUCTIONS FOR HANDLING
HYDRAULIC EQUIPMENT.

4-190. REMCOVING AND DISASSEMBLING HYDRAULIC
SYSTEM UNITS. When disconnecting hydraulic
lines, plug the ends to prevent loss of
fluid and to keep out foreign matter. When
disassembling a unit of the hydraulic system,
work in as clean a place as possible, as
small particles of dirt are injurious to

the unit. Thoroughly clean component parts
immediately after disassembly.

4-191. CLEANING HYDRAULIC PARTS. Parts
must be clean before assembly. Clean metal
parts and subassemblies by washing them in
a suitable solvent. Use a brush when
necessary to remove caked dirt, gum, rust-
preventive coating, or paint. Be sure the
brush used will not mar or scratch finishes,
or sealing ring grooves, pistons, piston
rods, valve faces, slide valves, sealing
surfaces, etc. Remove the paint from all
surfaces inside the assembly. Do not use
solvents to clean sealing rings or packing;
use dry air, or clean, lint-free rags.
Never use rags that have been around a
machine shop, because of the possibility of
metal chips being in the rags. To prevent
oxidation, keep parts as free from noisture
as possible. Do not leave steel unplated
parts unprotected long enough to start
rusting.

4-192. REMOVING SURFACE BLEMISHES FROM .
HYDRAULIC PARTS. When removing rust or
rust stains from interior honed surfaces,

use only suitable abrasives such as buffing
compound or crocus cloth. Be sure to rub
lengthwise when removing mars or nicks.

4-193. INSPECTING HYDRAULIC PARTS. Threads
and sharp edges must be free from burrs.
All passages must be free of material which
might break loose and get into interior of
assemblies. Make sure plated surfaces are
not damaged to the extent that they could
cause leakage or binding. Examine bores,
ring grooves, etc, for flaws and roughness.,
Make sure that all surfaces which come in
contact with nonmetallic packing rings, or
parts made of synthetic rubber, are free
from burrs, nicks, scratches, tool marks,
and roughness,

4-194. LUBRICATING HYDRAULIC PARTS. A1l
parts should be lubricated before assembly.
Apply lubricant sparingly and wipe off
excess, as too much o0il will collect dirt
and grit, and cause malfunctioning of the
assembly. Lubrication of external seals,
"0" rings, threads, bearings, and retainers,
provides easier assembly and eliminates
galling of the threads and slide fits. It
is advisable to lubricate external seals,
threads, bearings, and retainers with
petrolatum jelly or equivalent, so that
when external tests are made, no hydraulic
fluid is visible, unless it has leaked from
the inside. Lubricate internal and moving
surfaces such as pistons, "Q" rings, rods,
shafts, etc, with hydraulic fluid.

4-195. ASSEMBLING HYDRAULIC SYSTEM UNITS.
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LANDING GEAR OPERATING STRUT

WING FLAP OPERATING STRUT

]ESTRICTON

i34

)

A
e

SASTER GONTROL VALVE

/

ENGINE-DRIVEN PUMP

LAHNDING GEAR OPERATING STRUT

RESERVOIR

SHUT-OFF VALVY

CONTROLLABLE RELIEF VALVE

NOSE GEAR OPERATING STRUT

148-08-4100

Figure L-42. Hydraulic System
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. . . . .

e
FLWhNFOORIOGOEWN
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wn

16.

17.
18.
19.
20.
21.

Hydraulic Fluid Emergency Shut-0Off
Control

Radio Panel Light

Radio Control Panel

lfydraulic Power Light

Utility Light

Flap Control

lMagnetic Compass

Compass Correction Card
Throttle

Ventilating Air OQutlet

Radio Jack

Glove Compartment

Cabin Air Distributing Control
Cabin Heater Control

Cigarette Lighter

Fuel Quantity Indicator Gage Selector
Switch

Mixture Contreol

Carburetor Heat Control
Propeller Control

Elevator Trim Indicator

Brake Control

Hydraulic Power Control

Fuel System Selector Valve
Auxiliary Tank Fuel Quantity Cage
(Modified L-~17A's Only)
Elevator Trim Control

Landing Gear Control Locking Lever
Canopy Assist Handle

Hydraulic Hand Pump

Emergency Landing Gear Release
Landing Gear Control

Ignition Switch

Starter Button

Battery and Generator Switches
Landing Light Switch

Position Light Switch

Panel Light Switch

Hadio Jacks

Electric Fuel Pump Switch
Indicator Lights Dimmer Switch
Gear Position Indicator Lights
Primer

Controls Lock Engaging - Lug

Figure 4-64.

Instruments, L-17B and Modified L-17A Airplanes
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Section IV
Paragraph L-292 to L-295

instrument panel) and a cable assembly which
is connected to a pulley of the control and
outlet valve assembly. Movement of the con-
trol (left or right) will bring about a
change in air distritution.

4-293., ADJUSTING CCNTROL VALVE AND OUTLET
ASSEMBLY CONTROL MECHANISH. To ad just
mechanism, proceed as follows:

a. Loosen cable lockscrews on both the
control assembly, and the control valve
and outlet assembly pulleys.

b. Turn the control valve and ocutlet
assembly pulley (Counterclockwise) as far
as possible to the fully closed position.

¢. Turn control assembly to "OFF" posi-
tion.

d. Position cable on the pulleys with the
cable turnbuckle mid-distance between the
control assembly and cable support bracket
(located on the firewall above control
yalve and outlet assemblyl.

e. Tighten the cable s0 there is no
slack remaining in the cable. Sarety the
turnbuckle.

AN 01-60LAA-2

g CAUTION }

Excessive tightening will damage the
bracket, the control assembly, or
the control valve and outlet assembly.

f. Tighten cable lockscrews in both
pulleys.

4,-294. CABIN HEATER.

,-295. The combustion-type heater has a
maximum output of 20,000 BTU per hour. A
heater control switch is installed on the
control panel. Maxinmum gasoline consump-
tion of the heater is approximately 1/k
gallon per hour. The heater may be operated
only when the engine is running. To permit
ground operation {engine running), a blower
s installed on the heater to supply com-
bustion air; ram air is supnlied by the
propeller blast. Blower operation during
flight is srevented by a landing-gear-
operated switch. (The switch is moved to
the "OFF" position by the nose gear when
the gear is retracted.) The heater is
mounted, in a horizontal position, within

ARM RESTS 8
- ASH TRAYS

SIDE POCKET

GLOVE COMPARTMERT

>
S axe T ,-b!‘ =
2 2t N o ERoid

SEATS

‘e SEAT BELTS

ASH TRAYS

TIE~-DOWN LOOPS

154-73-297

Figure 4-65.
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2 Slide back of rear seat in

place and instoll anchor pins,

] Install bottom of rear seat.

4 Hold release lever up, and
slide seat on trock from for-
ward end. Install stop bolt

on forward end of track.

3 Fasten back of seat in place on
¢cross bar by inserting pins. Back
can be pulled forward for ac-
cess to baggage compartment.

Pull up on release lever to
move seat fore and aft.

He-TR-g

Figure 4-66. 1Installing and Removing Cabin Seats
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~~~~~~~

3
: o —
* FROM LEFY
I FUEL PUWP
' FUEL SHUT-OFF AND CABIN MR
oM ox _ RESTRICTOR SOLENOIDS SUPPLY DT

[HEATER GROUND
OPERATION ONLY)

COMBUSTION

5 \AIR SUPPLY

ENGINE -DRIVEN
FUEL PUMP

HEATER FUEL LINE

TO WINDSHIELD
DEFOGGING OUTLETS

TUBE ADAPTER

HEATER CONTROL
SWITCH

AIR VALVE CONTROL

CASIN AIR QUTLET

THERMOSTAT AIR OUTLET
70 THERMOSTAT

HEATER EXHAUST

143-83-70 4
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Fipure 4-67. Heating and Ventilating System
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the engine section, on the right side im-
mediately forward of the firewall., Ram
air is supplied during'flight, through a
duct mounted on, and immediately forward
of, the heater, Heater exhaust is vented
to the cutside. Also incorporated in the
heater is an overheat switch, set for
approximately 177°C (350°F), to prevent
the unit from overheating,

4=-296. INSTALLING AND REMOVING HEATER

ASSEMBLY. Parts necessary to attach or
detach the heater assembly are shown in
figure 4-67, .

4-297. HEATER OPERATION. When heat is
desired, the control switch iy moved from
the "OFF" to either the "IQWM or "HIGH"
position, or to an intermediate position,
(A microswitch, installed on the control
and outlet valve assembly, prevents heater
operation when the assembly is closed.}
Fuel is supplied to the heater through a
line from the outlet of the left engine-
driven fuel pump, located on the engine,
and two fuel solenoid valves mounted on

the heater. One solenoid valve serves

as a shut-off; the second, when energized,
restricts fuel flow for "LOW" heat or,

when inoperative, allows full flow for
"HIGH" heat. Turning of the heater control
from the M"OFF" position allows the following
sequence of operations to occcur.

a. A glow plug on the heater is energized.

b. Fuel solenoid valves open, allowing
fuel to flow to the heater.

¢. Combustion.air (due to either blower
operatjon or the airplane's mgtion through
the air) is admitted to the combustion
chamber.

d. HMixture ignites and heater is in
operation.

e. Thermoswitch turns off the glow plug.
Heater continues to operate, (The thermo-
switch will again energize the glow plug
if the heater temperature falls below a
temperature that assures combustion.)

4L~298. HEATER THERMOSTATIC CONTROL. The
heater control, when hoved from the "OFF®
position, also sets a thermostat in the
cabin which maintains the desired tempera-
ture by alternately opening and closing
the restrictor solenoid valve, thus
maintaining a cabin temperature between

Section IV
Paragraph 4-295 tq 4-302
Section Vv

18.39C (659F) and 26.79¢C (80°F). The fre-
quency of this cycling depends on the dif-
ference between outside and cabin air temp-~
eratures, and the setting of the heater con-
trol in the range from "HIGHM to "Low",
Because of the range of thermostatic control,
the start of the heater may not be ac-
complished with cabin temperatures nearing
26.7°C (80°F). Such a high temperature
would cause the heater to be automatically
on "LOW", When heater is on "LOW"™,  the

fuel supply to the heater is insufficient
for consistent starting.

4-299. VENTURI VACUUM SYSTEM.

4-300. GENERAL, L-17B and modified L-17A
airplanes are equipped with venturi vacuum
Systems (see figure 4-61) which provide a
source of power for operaticn of the arti-
ficial horizon, directional gyro and turn-
and-bank indicator. Two venturi. tubes,
mounted on the. right fuselage wall, are
interconnected to provide a single vacuum
Source., - A spring-loaded adjustable relief
valve, mounted forward of the instrument
panel, prevents the system from creating a
Suction greater than A+ 1/2 in. Hg at the
instruments. A throttling valve mounted
between the directional gyro and the turn-
and-bank gyro reduces the suction at the
turn-~and-bank éyro to 2 in. Hg. A gage
(see figure L= 4) on the instrument panel
indicates ths amount of suction in the
System at any time.

4-301. ADJUSTMENT OF VAGUUM RELIEF VALVE.
This valve should require a minimum of main-
tenance and adjustment, beyond the cleaning
of the relief vent screen at 50 hour in-
spection periods. Should, however, the ,
vacuum gage register more than 4-1/2 in Hg.
or less than 3-1/2 in Hg suction under normal
operation conditions it may become necessary
to adjust this valve. Ad justment should be
accomplished by loosening the ad justment
lock nut and turning the adjusting screw
clock-wise to increase pressure or counter-
clock-wise to decrease pressure. After the
valve is properly adjusted, be certain that
the adjustment lock-nut is properly tighten-
ed.

4-302. AIR FILTERS. Filter screens are in-
corporated in the housings of the gyro

horizon and directional gyro. A small

screen filter for the turn-and-bank indicat-
or is mounted forward of the instrument

panel. All screens should be checked periodi-
cally, and cleaned if necessary.

SECTION Vv
USEFUL OR MILITARY LOAD

Not applicable,
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SECTION VI

CHARTS AND TABLES

TABLE OF TORQUE VALUES FCR AN’ TYPE TUBING FITTINGS™
(in Inch-Pounds)
Tubing Wrench
Diameter Size Alom. Alley Steel
{in.} {in.) Tubing Tubing
Minimum Maximum Minimum Maximum
“ A 20 25 —_ -
Xe L 25 35 30 70
i %o 40 85 50 90
X b4 60 80 70 120
b4 b1 75 125 90 150
Y 4 150 250 150 250
% 1 200 350 - —
% X 300 500 - —
i 1B 500 700 - —
W 1'% 700 950 - _
W 2% 950 1200 — —
% 2% 1200 1400 — —
2 2'%, 1400 1600 - —

“These nufs must be tightened caretully: overtightening may completely cut off or severel

y domage the tube fare; underfightening may cause the line to

blow out.
COLOR CODE FOR AIRCRAFT TUBING
LIME © COLOR_CAND
T O R R T P X White—Red
Compressed: ir, Jow PrESSUTE. .. ... oooneeernners s Light blue—Llight green
o R RO SV T
HydrQUIC -y c oo oo n e Light blue—Yellow—Light blue

Manifold pressure

fo | I

OXYGEM e e te e ee e T

Pitot pressure

O I

Static pressure

(stall warning)
(except stall warning)
A O R R M
Vent ....... P R R R R R R AR

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

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

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

White—Light blue
....... Yellow
Light green

........

Black—Llight green
Black—Light green—Black
White—Light green
Red—Black
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) TORQUE LIMITS FOR BOLTS AND NUTS
BOLY IQRQUE LIMITS
Sz Tension-typa Nut Shear-type Nut
AN363 and ANIIO AN320
{(In-1b) (Fe-Lb) {(tn-tb) {Ft-Lb)
8-32 1215 % 79 Y
10-32 20-25 1%-2 1215 1%
%28 50-70 446 3040 | 23 ]
%024 100-140 - - 812 60-85 5.7
%24 160-190 1316 95.110 )
%.-20 450-500 3741 270-300 20-25
14-20 480-690 40.57 290-410 30-35
Y18 800-1000 5683 480-600 40-50
%18 1100-1300 91-110 660-780 55.45
%16 2300-2500 190-208 1300-1500 110-125
%14 2500-3000 208-250 1500-1800 125150
114 3700-5500 308-483 *2200-3400 *183.283
1%-12 5000-7000 415.580 *3000-4200 +250-350
1%-12 9000-11000 750-910 *5400-6600 +450-550
*Values colculated by extrapolotion.

HOSE CLAMP TIGHTEMING — FINGER-TIGHT, PLUS TURNS, METHOD
WORM SCREW-TYPE CLAMP,

INITIAL INSTALLATION CLAMPS, RADIAL

ONLY 10 THREADS PER INCH AND OTHER TYPES,
28 THREADS
PER INCH
Self-sealing hose, Finger-tight plus Finger-tight
i approximately 15 2 complete turns . plus 22
inch-pounds turns
All other aircraft Finger-tight plus Finger-righ"

hose, approximately 1% turns plus 2 complete
25 inch-pounds turns

if clamps do not seal at specified tightening, examine hose
connections and replace parts as necessary.

The above is for initial installation and should not be used
for loose clamps.

For retightening loose hose clamps in service, proceed as
follows:

1. Non-self-sealing Hose—If the clamp screw cannot be
tightened with the fingers, do not disturb unless leakoge
is evident. If leakage is present, tighten Y% turn,

2. Self-sealing Hose—If looser than finger-tight, tighten to
finger-tight and add V4 turn.

NOTE
Tightening in excess of instaliation torque values covered
herein reduces the safety factor of the clamps as well as
causing damage to the hose. The first 25 hours of use is
the criticol period for hose connections, and the importance
of special attention during this time cannot be overstressed.
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TUBING END IN ACCORDANCE WITH AN D10060

AN 748

HOSE CLAMP——\ ‘ HOSE TUBING
; BLACK ENAMEL BAND

.

g5

ADAPTER FITTING

3+ MAX OFFSET

& max OFFSET

MINIMUM GAP “G” SHALL BE Y INCH OR TUBE OD, WHICHEVER IS GREATER.
2
MAXIMUM GAP "“G” SHALL NOT EXCEED ONE TUBE DIAMETER OR ONE INCH, WHICHEVER 1S GREATER.
DIMENSIONS IN INCHES. ALLOW MAXIMUM GAP FOR OFFSET CONNECTIONS.
TO COMPUTE HOSE LENGTH:
MINIMUM HOSE LENGTH FOR HOSE FITTING TO BEADED TUBE: L=2-%” +G +B
MINIMUM HOSE LENGTH FOR BEADED TUBE TO BEADED TUBE: L=1-%" +G +2B

All hose connection installations are to be in accordance with the standard design shown. The black enamel band on
fuel, oil, and coolant system lines (water injection system lines when applicable) is placed on each side of every hose
connection. The band, placed ot a specific distance from the tubing head, will indicate the proper position for the hose
clamp in reference to the bead. These reference markers will prevent improper ‘nstallation of the hose clamp over the
bead, a condition which would cause strain on the clamp. Becouse of the greater expansion qualities of the cubber hose
and the cluminum tubing, an improperly installed clamp is likely to fail when the airplane is subjected to extreme

tem peratu re.

138~T73-224A
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LUBRICANTS
SPECIFICATION
NUMBER TITLE APPLICATION

AN-F-48 Alrcraft Fuel - Grade 91/98

AN-G-15 Grease, Geuneral-purpose Bearings and gears operating
at high speeds and medium
temperatures, Sultable for
most routlne maintenance
requirements,

AN-G-25 Grease, Low-temperature For most applicatlons where
AN-G-15 413 used but where
low-temperature protection
and operati n are required.

AN-G-14 Grease, Gasoline and 011- Fuel system gasket paste,

resistant

AN-0-6 011, General-purpose, Low- General "aquirt can” lubri-

temperature Lubricating cation. Frequent relubrl-
cation required where sub-
ject to high temperature,

AN-0-8 011, Alrcraft Engine Lubricating Alrcraft engines Ln accord-
ance with Specclflcations
ANGS00, AN-P-64, and AN-
T-25,

AN-C-147 Compound, Antiseize, Graphite- Antlselze compound for spark

Petrolatum plug threads,

AN-C-53 Compound, Antiselze, White- Threaded ittings other

lead Base than oxygen systems.

AN-C-86 Compound , Antiselze and Sealing For oxygen system connec-
tions {noninflammable)

AN-VV.C-576 Compound, Corrosion-precventive Preservation of aircraft
engines., To be used per
Specifications AN-P-64,
AN-C-80, and AN-£-11.

AN-VV-0-366 011, Hydraulic Petroleum Base Hydraullc systems and

. shock struts,
AN-P-51 Petrolatum Minor lubrication polints

such as battery terminals
where prime factor 1s rusat
or corrosion prevention.
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SECTION VII

MAINTENANGE INSPECTION

s 112 to 118 inclusive deleted. Reference

Data contained on page
Alphabetical Index should be disregarded.

to these pages 1n the
See AN 01-100LAA-6 for Inspection Requirements.

112 Revised 2 November 1951
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SECTION VIII
ELECTRICAL AND ELECTRONIC WIRING DIAGRAMS

WIRE CHART
WIRE NO. CAGE LENGTH WIRE NO. GAGE LENGTH
16 18 18-3/h 80 16
17 18 56-1/2 83 18 1[,:
L5 18 244 8L 13 14
L6 18 37 101 16 4
47 18 220 102 18 4
48 18 ; 219 103 16 80
59 18 70-1/2 .10k 16 4
70 16 33-3/4 274 18 50-3/4
71 18 82 275 18 51-1/2
72 16 99-3/k 308 10 58
74 18 49 318 18 67-1/2
75 18 50-1/4 319 16 41
78 18 6 320 18 L7-1/2
79 18 107-1/2 :
| _ HEATER REFERENCE
0 % 100 A A - MEATER RELAY ’
70X & Zlatiren THERMOSTAT
18 101 0 ~ OVERHEAT THERWOSTAT
!‘ € ~ FUEL SRUT-OFF SCLEMOID
F —~ COMBUSTION AIR BLOWER
P i 13 34 G - RESTRICTOR SOLENCIO
i (308) 4
o | l , 102
80
43 G+N + *%—71 IOl T
> EN  START
49 | COHT. MOTOR Gie)
REG. 03 C
47 N 3
1 R e
34! 104 7 B
W b 4 ¥ : (319) o” o
v 46 En
€3 04 i ! PSS
s 32
(320)
[ ]
NOTE:
28 24 PARENTHETICAL WIRE NUMBERS L;i 2r5)~18
APPLY TO L-i78 AND MODIFIED -~
¥ LI7A AIRPLANES ONLY 4 & T 1aeea-vae
ITEM CHART
ITEM NO. DESCRIPTION PART NO.
11 Position Light Switch 8”96!{2
13 Ammeter hﬁ011
2L RH Position Light A-1285-G-12
25 LH Position Light A~1285-R-12
26 Tail Position Light A-206f-c-12
31 Nose Gear Up Switch 8715kl
32 Cabin Heater
33 Heater Thermostat
34 Cabin Heater Switch 2MD4 -1A
40 Cigarette Lighter Casco 81
50 5-ampere Circuit Breaker CM-~5
51 l5-ampere Circuit Breaker CM-15

Figure 8-1. Cabin Heater, Cigarette Lighter, and Position Light Wiring
Revised 26 December 1950 119
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AN 01-1U0LAA-Z

ITEM CHART
ITEM MNO. DESCRIPTION PART HO.
8 Landing Gear Switch 8215 "C-H"
9 Throttle Warning Switch 8215 nC-H"
12 Landing Light Switch 74,02 -Kb
16 Landing Gear Warning Horn EA-23-PANS
19 Lamp Assembly - Green 810-BS
20 Landing Gear Indicator Lamp 1816
23 Lamp Assembly - Red 810-BS
27 Landing Light 4509 "GE"
29 Resistor ~ 10 Watt, l0-ohm AB "1RC"
31 Nose Gear Up Switch 8715KL
50 5-ampere Circuit Breaker CM-5
52 20-ampere Circuit Breaker CM-20
53 20-ampere Circuit Breaker CA-20
55 Indicator Light Dimmer Switch AN3027-2
57 Lamp Assembly - Amber 810-BS
58 Hydraulic Indicator Light Switch 8396-K7 "CH"
67 Resistor - 10 Watt, 35-ohm AB "1RC"
WIRE CHART
WIRE NO. GAGE LENGTH
15 18 Shielded 26-3/k
18 18 Shielded 6l
19 18 Shielded 100
20 18 Shielded 74-1/2
21 18 Shielded 61
22 18 Shielded 102
23 18 Shielded 72-3/4
21 18 Shielded 60-1/2
25 18 Shielded 74-1/2
26 18 Shielded 9
29 18 Shielded 84
30 1 25-3/k
31 14 26
36 18 3-1/2
37 18 63-1/h
38 18 82
39 18 1z
L0 18 93-3/h
41 18 95
42 18 26-1/k
L3 18 26-1/k
L 18 5-1/2
5L 18 Shielded 15-3/4
55 18 13-3/k
56 18 Shielded 16
57 18 : 13-1/2
60 1L 18-1/2
61 18 55-1/2
62 18 130-1/2
63 18
6l 18 134-1/2
65 18 25
66 18 2
68 18 29-1/k
69 18
76 1L 38-1/2
81 18 12-3/4
82 18 13-3/k
116 18 26-1/2
117 18 29
121 18 -
122 18 -
123 18 -
124 18 -
125 18 2
126 18 2
154 18 27
257 18 55-1/2
120 Continued Revised 26 December 1950
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Section VIII

WIRE CHART

WIRE NO. GAGE LENGTH
258 18 32
259 18 5-3/4
264, 18 5
274 18 L3
275 18 41
322 18 , 16
323 18 51
325 18 4L5-1/2
325 18 L9-1/2

NOTES:
l. SWITCHES POSITIONED FOR GEAR
UP AND LOCKED CONOITION.

LV

7€ 22
2. PARENTHETICAL WIRE NUMBERS
APPLY TQ L47B AND MOOIFIED
L-17A AIRPLANES ONLY. 57
L (zem i 37 22
123 )
(323) i
/é&, K
19 q;
124 54
69 R4 56 X L X l/—rs-—
=
tp—-30 8 8 e
57 —3¢—f s % 1Y €55 ﬁm '
29 - &
40 4
(L of A
68 {324) €8
27 4—(i54) =24 27
’ _e .
(154) P (2
o 26 23 (275)
- TO HEATER BLOWER
—~-§ l MOTOR
63 e ) 39~———@S &3
264 (274)
HOT LEAD FOR
+RVOLT HEATER BLOWER X
)( BuUS y
53
66
52 €0
: 12
62 T 6t 63 ¥ 64

Figure 8-2.

Revised 1 June 1949

Landing Light, Landing Gear Ind. System and Hydraulic Ind. Light Wiring
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WIRE CHART

b
V. RE NO. GAGE LENGTH WIRE NO. GAGE LENGTH
F 1 2 17 11 18 Shielded 59
2 2 10 12 l% Shielded I
3 2 133 32 1 L
L 10 63-1/2 33 18 98-1/2
6 10 61 34, 18 10-1/k
7 10 29 35 10 27-1/h
8 18 43 99 2 8-1/2
9 18 48 100 10 3L-1/2
10 18 Shielded 59
BuUS
pon 4 i
E i
f @3
13
{73 =
4
i 22 9
33— fé
7 8
10
4
1
5 v
10 <
1" ~:Eigb}‘*"z"'4’
Rl 5
e~ s4-607
ITEM CHART
ITEM NO. DESCRIPTION PART NO.
1 Battery 6-TAS-9B
2 Generator A-4Q60L
3 Generator Control 1118263
L Starter © 1109658
5 Magneto Type 56-LE
6 Ignition Switch 50248
7 Battery Switch 8396-K7
10 Generator Switch 8396-K7
13 Ammeter 440116
22 Battery Relay 71-111242
L1 Filter CA-275X
Figure 8-3. Battery, Generator, Starter, and Ignition Wiring, L-17A Airplanes
122
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WIRE CHART
WIRE NO. CAGE LENGTH WIRE NO. GAGE LENGTH
1 2 17 99 2 8-1/2
2 2 10 108 18 6-172
3 2 133 245 2 17
7 10 29 278 2 9
8 18 43 280 18 IR
9 18 48 281 2 14
10 18 59 282 18 15 .
11 18 59 283 2 10
i it : 2 2 e
4 30 10 27-1/2
33 18 98-1/2 308 10 5;;/ /
3k 18 10-1/4 313 10 31-1/2
7! 280
‘”_— 7 8l =
282 BuUS
ITEM CHART
ITEM NO. DESCRIPTION PART NO.
1 Battery 6~TAS-9B
5 Magneto 36LN-21
6 Ignition Switch 1648N~1
7 Battery Switch 8396-K7
10 Generator Switch 8396-K-7
13 Ammeter LLO116
41 Filter CA-275X
L2 Relay 7L-111242
64 Switch
65 Solencid
66 Resistor
71 Receptacle, External Power AN2552AL
72 Relay, External Power 71-111242
81 Starting Motor 530460
82 Generator, 35 amp. 1101880
83 Generator Control Regulator 1118267
Figure 8-4. Battery, Generator, Starter and Ignition Wiring, L-17B and L-17C Airplanes

Revised 1 June 1949
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Section VIIL AN 01-100LAA-2

WIRE CHART
WIRE NO. GAGE LENGTH WIRE NO. GAGE LENGTH
’ - 25-1/2
5 | 18 76-1/2 86 18
13 18 Shielded 29-1/4 90 18 57-3/%
14 18 Shielcded Bh-1/2 105 18 15-1/4
L9 18 22-144 %gg ig -
0 18 14-1/2 -
21 18 19 111 18 20-1/%
2h.3/4 112 18 12k
52 18 2k-3/
3 18 6 113 18 gh-1/2
5 18 Ly 120 18 -
' iy ~ 8 ~
50 i OO 12 113 e 5
90 -
Y %50 R ?
.5 e A FOR CONNECTION
120 21 OF FLARE INSTALLATION
21 21
i3
2,
2
o
109 \
5!
39 ~‘\._._.%(
> A 83
23 I8 110
:\& 50 05 —3jir
i4 216
w& 32 !
83 TO RADIO 21
4“}@(:>9____;g_.__e(:)gihp
: 21
3 &l : wpaQO——ae(Ooir
21 21
2i
86
‘%-;. v 168-84- 108
ITEM CHART L
ITEM NC. DESORIFTION - PART NO,
14 Fuel Level Transmitter EX26303
15 Fuel Level Indicator 145-.51038
1 Cabin Light Switch 8396-K7 "C-H"
1 Cabin Light 1151 GE
21 Instrument Panel Light 53 GE-
30 Instrument Light Rheostat PW-25D-4-15
35 Turn-and-Bank Indlcatoer N327200
36 One -ampere Fuse . ACM-1
39 Fuel Level Indicator Resistor 3W 91396
50 5.ampere Clrcult Breaker CM-5

4i i System

Fipure 8-5. Turn-and-Bank Indicator, Fuel Quantity Indicating '

& and Instrument and Cabin Liéht Wiring, L-17A Airplanes o .
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AN 01-100LAA-2 Section VIII

5 292

14

5

ON MOCIFIED L-i7A

T0

. L;~ WIRE CHART
1
gffBE NO. GAGE LENGTH WIRE NO GAGE LENGTH WIRE NO. GAGE LENGTH
5 18 76-1/2 113 18 %-1/2 164 18
13 18 29-1/4 150 18 124 / 191 18 5§
1, 18 64-1/2 155 18 4,0 192 18 5
49 18. 23-1/2 156 18 7 213 18 29
50 18 15-1/2 157 18 3 246 18 133-1/4
51 18 19 158 18 12 292 18 83-1/2
53 18 6 160 18 10 314 18 6
90 18 57-3/4 162 18 29
90 —X
FOR CONNECTION OF _T
246—3¢—113 -0-06}790-[% FLARE INSTALLATION
50 e 49
50
50
%0 155 50 °
)
120
157 = 81
A ),Uf\
156 :le’ 109!
» 36
89
1% 155
4 162 —( o
14

S

- 14 %292—&6@—{}»

70
———i50——a(_Jo {1

AIRPLANES ONLY 184-54-132 4
ITEM CHART
ITEM NO. DESCTIPTION PART NO.
14 Fuel Level Transmitter EX26303
15 Fuel Level Indicator 145-51038
21 Instrument Panel Light
30 Instrument Light Rheostat PW=-50D-4=35
36 Fuse 2 ampere
39 Fuel Level Indicator Resistor SW 91396
50 5-Ampere Circuit Breaker
51 20-Ampere Circuit Breaker CM-20
62 Cabin Lamp 1141
63 Cabin Lamp Switch A-5727
68 Voltage Divider 7219
69 Fuel Level Indicator 40520
70 Fuel Level Transmitter 145-51071-2
76 Cockpit Utility Lamp C~4A
93 Compass Light A-2877-12V

Revised 23 December

Figure

8-8.

Fuel Quantity Indicatiag System and Instrument

and Cabin Light Wiring, L-17B and L-17C Airplanes

1949
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Section VIII AN 01-100LAA-2

WIRE CHART
WIRE NO. GAGE LENGTH
CB-9 120
222 16 32
223 16 9
22} 20 11
225 20 11
226 20 11
227 20 ; 11
228 20° 5
229 20 5
230 20 40
231 20 5
232 20 110
233 20 12
23h 20 12
235 20 5
236 20 11
ANTENNA (REF)
N
230 P J .
vl \ ~ f 7 4
222 Aﬂolz;
reansmitrer | 2R o ﬁ
MODEL 209-C H v =
g}—' 231 ey 232 " BAT OISCONNECT
SOLENOID
232
233
D FREQ SELECTOR
(‘“*3\\Dsw11cn
234
- ..n-—J
f————-ﬂce 9 235
(NST LIGHT
229 1O (REF) ﬁD*ﬁ%RHEOSTAT(REF)
RECEIVER S 228 e SPKR
MODEL 120-C ’ f__g,JLﬂ PHONES
2 226
2 224 225 Oy ” MICROPHONE
' 227
L \2 36 -
184-T1-213
Figure 8-~7. Electranic Equipment Wiring Diagram, L-174 Airplanes »
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Section IX
Paragraphs 9-1 to 9-6

AN 01-100LAA-2

SECTION IX

AUXILIARY EQUIPMENT

g-1. This section contains fustructions for instal-
lation, removal and maintenance of auxiliary equip-
ment which is available for use on L-17 aircraft
employed in certain types of operations. The {nstal-
lations described in this section have been procured
in limited quantities and may be obtainad only by spe-
cific authority. Department of the Army units that
require anyof the instailations should submit requests
to The Supply Group, Logistics Division, Department
of the Army, Washington 25, D. C. '

9-2. SKI INSTALLATION.

9.3, DESCRIPTION OF SKIS.

9-4. Skis, Model No. A-35004 {Main Ski) and No.
10R964 (Nose Ski), manufactured by Federal Aircraft
Works, are available for the aircraft. The skis, when
mounted, are held in proper position by mechanical
rigger assemblies. The pitching range of the skis is
limited by cables attached to the nose of the nose ski
and at both fore and aft ends of the main skis. - The
nose ski has a steel renner to 2id steering whentaxiing.
The left and right main skis differ in that the inboard
ends of tubesin the pedestalsare shortened and notched
to clear the brakes.

9-5. INSTALLATION.

WARNING

" The landing gear retraction mechanism must
~ be made inoperative at the time the skis are

installed.

pedestal on the ski assembly

9.6. INSTALLATION - MAIN SKIS. (See figure 9-2.)

a. Jack up the airplaneuntil it is level and the wheels

are off the ground. Remove the wheel. Brake assem-
bly does not require removal, but if it is left on, the
brake retaining band (19) must be installed to hold the
brake together and for protection.

b. Insert the slotted end of the tuhe on the rigger
bracket (34) into the axle. Push it in until the slots
are up against the bolt which holds the axle to the
housing. Turn the tube until the slots slide over the
bolt and the rigger arm slopes aft. At this time there
should be 1/4 inchbetween the end of the airplane axle
and the inboard side of the rigger arm. If the tube
cannot be inserted this far, the slots on the end can
be filed until the 1/4 inch spacing can be held. Hoid
the rigger bracket in this position and drill through
the cotter pinhole on each sideof the axle a 5/32 inch
(0.156-inch) diameter hole through the bushing. Pull
the rigger bracket out of the axle.

bushing (17) in the top tubeof the
(31). Slidethe axlesleeve

¢. Insert therubber

{22) in the rubber bushing.

d. Lightly coat axle with low-temperature grease,
Specification AN-G-25. Slide the washer (18) on the
axle as far as it will go. Install the ski assembly (31)
on the axle. 3tide washer (12) on the axle and screw
nut {32) on the axle end. Pull the nut down tight. ’

NOSE Sxi
RIGGER

FRONT LIMITING
CABLE

REAR LIMITING
" CABLE

f \. RIGGER
MAIN SKi
AXLE :

¥ Figure 9-1. Skis Installed on Type L-17 Alrplare

128
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AN 01-100LAA-2 Section IX
Paragraph 9-8

COMPLETE
" MAIN SKI
INSTALLATIO

1. Bolt AN8-12 12. Washer 24. Cotter Pin AN380-3-4
2. Washer AN960-816 13. Bolt ANB-11 25. Nut AN310-6
3. Nut AN365-820 14, Washer AN960-618 26. Washer AN960-616
4. Forward Limiting Cable Assembly 15. Nut AN310-6 27. Boli ANB-11
5. Pin AN398-19 16. Cotter Pin AN380-3-4 28. Bracket
6. Bracket 17. Rubber Bushing 29. Safety Pin AN416-1
7. Safety Pin AN416-1 18. Washer 30. Pin AN394-15
8. Bolt AN6-7 19. Brake Retaining Band 31. Ski Assembly
9. Washer AN960-616 20. Aft Limiting Cable Assembly 32. Axle Nut
10. Nut AN310-6 21. Auxiliary Jack Pad 33. Cotter Pin
11. Cotter Pin AN380-3-4 22. Axle Sleeve 34. Rigger Bracket
23. Rigger Assembly
I Figure 9-2. Main Ski, Exploded View
NOTE cotter pin (33) through nut (32), axle, and bushing on
The nut (32) must be pulled down tight enough rigger bracket (34). ’
to compress the rubber bushing (17) so that
- the washers (12 and 18) are flush against the f. Fasten the rigger assembly (23) to the rigger
pedestal tube. Thig insures correct alignment bracket (34) with bolt (13), washers (14) and nut (15).
of the ski, Insert cotter pin (16). Fastenthe eyebolton the rigger

- assembly (23) to the lugs on the ski assembly (31) with

e. Slide the bushing on the rigger bracket (34) into bolt (27), washers (26) and nut (25). Insert cotter pin

he axle untfl the cotter pin hole in the bushing is (24). Apply afew drops of low-temperature oil, Speci-
kligned with the cotter pin hole in the axle. Insert fication AN-0O-6a, to the rigger end fittings.

©  Revised 16 March 1950 : 129



Section IX
Paragraph 9-7

g. Install auxiliary jack pad (21) on base of strut by
sliding auxillary jack pad {21) over up-lock roller.

h. Bolt the bracket (6) to upper cable attachment
fitting on the forward limiting cable assembly {4) by
means of bolt (8), washers (9), nut (10}, and cotter (11}
Attach assembled bracket totie down lug witls flat head
pin (5) and safety pin (7). Secure the other end of the
forward limiting cable assembly (4) to the front of the
ski assembly (31) with bolt (1), washer (2), and self-
locking nut (3}

1. Mount the top aft limiting cable bracket (28) to the
top flange on the strut using the bolt and nut already
there. Fasten one endof the aft limiting cable assem-
bly (20) to the bracket (28) with flat head pin (30) and
safety pin (29). Secure the other end of the limiting

Ecable assembly (20) to the rear of the skt assembly

(31) with bolt (1), washer (2), and self-locking nui {3
NOTE

The forward limiting cable assembly (4) is

longer than the aft limiting assembly (20}.

AN 01-100LAA-2

j. Adjustthe rigger as described In paragraph 9-8.
§-7. INSTALLATION - NOSE SKIL (See figure 9-3.)

a. Jack up airplane and remove the nose wheel. Re-
move the mud scraper.

b. Install the rigger bracket (9) in place of the mud
scraper using the same four bolts and nuts that held
the mud scraper to the nose wheel fork. ’

¢. Slide rubber bushing {21} in top tube of pedestal.
insert axle sleeve (20) in rubber bushing {21). Lightly
coat the airplane axle with low-temperature grease,
Specification AN-G-25, Starting {rom one side of the
nase wheel fork, slide the airplane axle through the
fork, bushing spacer (19), axle sleeve (20) in pedestal,
pushing spacer (5), and to other sida of nose wheel
fork. The bushing spacers (5 and 19) are installed so
that the flanges are against the rubber bushing (21} in
the pedestal. Install the existing axle retaining cup on
each side of fork and secure the assembled parts with
the existing axle bolt and nut.

SKI INSTALLATION

1. Bolt AN6-10A 8. Pin AN396-21 | 15. Nut AN310-5
2. Washer ANS60-616 : 9, Rigger Bracket 16, Washer AN960-516
3. Nut AN365-624 10. Safety Pin AN416-1 17. Bolt AN5-14
4, Limiting Cable Assembly 11. Washer 18. Ski Assembly
5. Bushing Spacer 12. Pin AN396-21 19. Bushing Spacer
6. Safety Pin AN416-1 13. Rigger Assembly 20. Axle Sleeve
7. Washer AN960-616 14. Cotter Pin AN380-2-4 21. Rubber Bushing
§ Figure 9-3. Nose Ski, Exploded View
130 Revised 16 March 1950
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Section IX
Paragraphs 9-8 to 9-10

A A A A

i

/4

////////////’/////

[S)-

! I L L
| <
! i W///////////I/’/////

HE e

bou vre Iz

13 12 11 10 9 8
1. Nut AN365-1018 5. Sliding Washer 10. Retaining Washer
2, Sliding Washer 8. Actuating Rod 11. Barrel
3. Spring 7. Eyebolt 12. Attachment Lug
4. Spring 8. Lock Nut AN316-6R 13. Retaining Washer
3. Stop Collar

ﬂ Figure 9-4. Main Ski Rigger, Cutaway View

3 d. Fasten the barrel end of the rigger assembly (13)
to the rigger bracket (9) on the nose wheel fork with
flat head pin (12), washers (11), and safety pin (10).
1 Fasten the other end of the rigger assembly (13) to
jthe rigger bracket on the ski assembly (18) with bolt
(17), washers (16); and nut (15). Insert cotter pin(14),
Apply a few drops of low-temperature oil, Specifica-
tion AN-O-6a, to the rigger end {fittings.

e. Fasten one end of the limiting cable assembly 14)
to therigger bracket(9) withflat head pin (8), washers
(7}, and safety pin (8). Secure the other end of the
limiting cable assembly (4) to the front of the ski as-
sembly (18) with bolt (1), washer (2), and self-locking
nut (3).

9-8. ADJUSTING.

9-9, MAIN SKIS. (See figure 9-4.)

a. I;eve! the airplane (See paragraph 3-19,)

b. Detach the rigger end from the ski.

c. Loosen the lock nut (8) and adjust the eyebolt (7)
until the slki is parallel to the airplane flight line. A

level placed on the top of the ski channel may be used
to determine the attitude of the ski.

Revised 16 March 1950

CAUTION

Do not screw the eyebolt out of the actuating
rod beyond the inspection hole,

O

PR

d. When the eyebolt is adjusted, tighten the lock nut
and attach the rigger to the ski.

e. The downward pitch of the ski should be limited
to 13 degrees ¥ 2 degrees by the forward limiting
cable. The upward pitch should be limited to 4 degrees
* 2 degrees by the aft cable. Check the pitch limits
with oleos fully extended; and, if pitch angles are not
within limits, replace cables as necessary.

9-10. NOSE SKI.

a. The normal attitude of the nose ski should be 4
degrees T 2 degrees upward pitch position. Replace
therigger assembly, if necessary, to obtdinthe correct
ski attitude.

b, The downward pitch of the nose ski should be
limited to 10 degrees t 2 degrees by thelimiting cable.
I the motion is not limited accordingly, replace the
cable.

9-11. LUBRICATION. Rigger end fittings should be
lubricated daily with a few drops of oil, Specificaiion
No. AN-0O-6a.
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ALPHABETICAL INDEX

A

Access Provisions, 7
Aileron Control System, 27, 28
adjusting, 28
installing, 28
removing, 28
Ailerons, 19
installing, 23
Airplane, Exploded View of, 3
Airplane, Three Views of, ii -~
Airspeed Indicator, 97
Altimeter, 97
Antenna
maintenance, 96
Areas, 4
Armrests, 104
Ash Trays, 104

Battery, 90
removing, 90
servicing, 15
wiring diagram, 122, 123
§ Bearing Surfaces, Lubrication, 15
Bolts and Nuts, Torque Limits, 109
Brakes, L2-46
adjusting 42, 45, 46
bleeding, 14,
master brake cylinder, 42
replacing brake lining, &b, 46
replacing copper facing, Lk
servicing, 14, 15
bleeding brake lines, 15

C

Cabin, 35, 35, 36, 36
floor covers and side panels, 36
inspection, 117, 118
sliding canopy, installing and

removing, 36
window panels, installing and
removing, 35

Cabin Heater, 104
installing and removing,- 107
operation, 107
thermostatic control, 107
wiring diagram, 119

Cabin Seats, 101
installing, 105
removing, 105

Cabin Windows
cleaning, 11

Carburetor, 54
ad justing, 55
cleaning air filter, 57
preparing for use, 54
trouble shooting, 54

Charts and Tables, 108-111
color code for aircraft tubing, 108
hose clamp tightening, 109
hose connection assembly, 110
lubricants, 111

(Page numbers underlined denote illustrations)

132

torque limits for bolts and nuts, 109
torque values for "AN" type tubing
fittings, 108
Checking Airplane Alignment, 10, 11
Chrome-plated Parts
c¢leaning, 11
Cigarette Lighter, 93 .-
wiring diagraam, l%%
Cleaning Airplane, , 13
chrome-plated parts, 11
engine section, 11l
exterior surfaces, 11
landing gear and hydraulic actuating
. cylinders, 13
propeller, 11, 13
tires, 13
upholstery, 13
windshield and cabin windows, 11
Clock, 100
Compass, Direct-reading, 97
swinging, 97, 100
Control Column, 27, 27
Control Surfaces, Settings and Ranges
of Movement, 4
Current Regulator Relay, 883
checking and adjusting, 88
Cutout Relay, 87
checking and adjusting, 88

D

Datum Point, 9, 11

Description,

Dimensions, Principal, 1, 2

Direct-reading Compass, 97
svwiinging, 97, 100

E

Electrical and Electronic Wiring
Diagrams, 119-127
Electrical System, 83-94
battery, 90 .
removing, 90
cabin heater, 93
cigarette lighter, 93
current regulator relay, 88
checking and adjusting, 88
cutout relay, 87
checking and adjusting, 88
external lights, 93
adjusting landing lights, 93

fuel quantity transmitter and indicator, Gl

generator, 87

control regulator, 87

installing and removing, 87

measuring brush spring tension, 87
‘hydraulic pressure indicator light, 93
instrument lights, 93

landing gear position indicator system, 91

ad justing switches, 92
ad justing warning horn, 92

ad justing warning horn microswitch, 92

magnetos, 91

Revised 16 March 1950




AN 01-100LAA-2 I

starter, 91
trouble shooting, 86
turn-and-bank indicator,
voltage regulator relay, 90
checking and adjusting, 90
cleaning control points, 90
wiring diagrams, 119-12
Electronic System, 94-9
antenna maintenance, 96
receiver, 94
installing and removing, 9%
transmitter, 95
installing and removing, 95
wiring diagram, 126, 127
Elevator Control System, 32
adjusting, 30
installing, 30
removing, 30
Elevators, 19, 23
installing, 26
removing, 26
Elevator Trim Tab Control System, 32
ad justing 31
installing, 31
removing, 31
Empennage, 19, 23, 24-26, 27
elevators, 19, 23
installing, 26
removing, 26
herizontal stabilizer, 19
installing, 26
removing, 26
inspection, 116, 117
rudder, 23, 27
installing, 26
removing, 26
vertical stabilizer, 23
installing, 26
removing, 26
Engine, 5, Aé—52
accessories, gear ratios, and direction
of rotation, 47
. cooling, 50
exhaust system, 50
initial run-up, 50
installing, SO
preparing for initial ground run-up, 51
trouble shooting, 47
varm-up and ground test,
B Engine Accessories, Lubrication, 16
Engine Controls, 57, 58
ad justing propeller control, 58
ad justing throttle, mixture, and
carburetor air controls, 57
installing, 57
Engine Fuel Pumps, 73
checking output pressure, 73
Engine Mount Section, 37
installing, 37
removing,
Engine Primer System, 73
operation, 73
Engine Section, Cleaning, 11
Exhaust System, 50
External Lights, 93
adjusting landing lights, 93

F

Floor Covers and Side Panels, 36

v Kevised 16 March 1950

{Page numbers underlined denote illustrations)

Fuel-Air Induction System, 52-58
carburetor, 54
ad justing, 55
cleaning air filter, 57
preparing for use, 5i
trouble shooting, 54
Fuel Pressure Indicater, 100
Fuel Quantity Indicator, 100
checking, 100
wiring diagram, 124, 125
Fuel Quantity Transmitter, 73
Fuel System, 70-74
accumulator tanks, 71
check valve, 73
cleaning system, 74
electric fuel pump, 73
engine fuel pump, 73
checking output pressure,
fuel quantity transnitters, 73
pressure relief valve, 73
pressure testing system, 74
primer system, 73
servicing, 13, 14
shut-off valve, 71
strainer, 73
tanks, 71
capacities, 5
draining, 13, 74
filling, 13
three-way valve, 71
Fuselage, 33, 34, 35, 35, 3?% iéé 37, 37
Dy ‘}

cabin enclosure, 35, 35,
floor covers and side panels, 36
sliding canopy, installing and remov-
ing, 38
window panels, installing and re-
moving, 35
dimensions, I
engine mount section, 37
installing, 37
removing, 37
inspection, 116, 117
main section, 35
installing, 34
removing, 34
Fuselage Equipment, 101, 10 10
cabin seats, 101
installing, 105
removing, 105

Sy

Generator, 87
control regulator, 87
installing and removing, 87
measuring brush spring tension, 87
wiring diagram, 122, 123

Glove Compartment, 104

Ground Handling, 6,7 8=10, 11
checking airplane alignment, 10, 11
datum point, 9, 11
hoisting provisions, 6, 8
jackingz provisions, 6,
leveling, 6, 9, 11
mooring instructions, 6, 9
pushing airplane, 6
towing airplane, 6

NDEX
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H

~Heating and Ventilating System, 101-107
cabin heater, 104
installing and removing, 107
operation, 107
thermostatic control, 107
control valve and outlet assembly, 101
ad justing mechanism, 104
Hoisting Provisions, 6, 8
airplane, 6, §
engine, é, 8
Horizontal Stabilizer, 19
dimensions, 1
installing, 26
removing, 26
Hose Clamp Tightening, 109
Hose Connection Assembly, 110
Hydraulic Pressure Indicator Light, 93 .
wiring diagram, 120, 121
Hydraulic System, 74-83
checking operation, 78
controllable relief valve, 83
engine-driven hydraulic pump, 80
fluid reservoir, 80
capacity, 5
handling equipment:
assembling operating cylinders, 78
assembling units, 75
assembling valve, 78
bleeding systems, 78
cleaning parts, 75
inspecting parts, 75
installing tubing, 78
lubricating parts, 75
preparing tubing for installation, 78
removing and disassembling units, 75
removing surface blemishes from parts, 75
testing units after assembly, 78
landing gear hydraulic system, 79
master control valve, 80, 82, 83
power system, 79
servicing, 14
checking fluid level, 14
draining system, 14
trouble shooting, 74
wing flap hydraulic system, 79
ad justing wing flap operating
mechanism, 80

I

Ignition System, 66-70
magnetos, 67, 91
ad justing breaker assembly, 67, 68
timing to engine, 67, 68
spark plugs, 6%
gap setting, 68
installing, 70
trouble shooting, 67
wiring diagram, 122, 12
Inspection, 112-118 2
access provisions, 7
cabin, 117-118
fuselage and empennage, 116-~117
landing gear, 11l4-~115
power plant, 112-114
wings and wheel wells, 115-116
Instrument Lights, 93
Instruments, 97-101

{Page numbers underlined denote fllustrations)
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airspeed indicator, 97

altimeter, 97

clock, 100

directional gyro, 101

direct-reading compass, 97
compass swinging, 97, 100

fuel pressure indicator, 100

fuel quantity indicator, 100
checking, 100

gyro horizon, 101

instrument panel, 97

manifold pressure gage, 100

0il pressure indicator, 100

0il temperature indicator, 100

rate-of-climb indicator, 97

tachometer, 100

turn-and-bank indicator, 97

vacuum gage, 101

wiring diagram, 124, 125

J

Jacking Provisions, 6, 8
complete airplane, é, 8
main landing wheels, 6, 8

L

Landing Gear, 37, 33, 38-40, 41
inspection, 114-115
main gear assemblies, 4, 41
installing, 39
removing, 39
nose gear assembly, 4, 41
installing, 4O
removing, 40
servicing shock struts, 14
trouble shooting, 37, 38 '
up-locks and control linkage, 38, 41
ad justing, 38
Landing Gear Hydraulic System, 79
actuating cylinders, cleaning, 13
Landing Gear Position Indicator System, 91
adjusting switches, 92
ad justing warning horn, 92
adjusting warning horn microswitch, 92
wiring diagram, 120, 121
Landing Lights, 93 -
ad justing, 93
wiring diagram, 120, 121
Leading Particulars, 4, 5
Leveling, 6, 9, 11
laterally, 6,
longitudinally, 6, 9, 11
Lubricants, 111
Lubrication Requirements, 15, 16
bearing surfaces, 15 -
engine accessories, 15
shielded and sealed bearings, 15

M

Magnetos, 67, 91
ad justing breaker assembly, 67, 68
timing to engine, 67, 68
Main Landing Gear
see Landing Gear
Maintenance Inspection
see Inspection
Manitold Pressure Gage, 100
Mooring Instructions, é, 9
surface control lock, 6
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Gear
¢ Landing Gear

0

0il Pressure Indicator, 100
0il System, 69, 70
cooler, 70
servicing, 12, 13, 14
checking oil level, 13
draining engine oil, 13, 14
filling, 14
specifications, 13
tanks, capacities, 5
01l Temperature Indicator, 100

P

Pitot-Static System, 96, 98
pitot pressure line, testing, 96
pitot tube, 96
wtatic pressure line, testing, 96
Position Light
wiring diagram, 119
Pecwer Plant
inspeetion, 112-114
Propeller, 5, 58-63
cadjusting control and checking ground
rpm, 62, 63
cleaning, 11, 13
installing, 59, 62
removing, 53, b2
replacing blades, 62
trouble shooting, 58
Pushing Airplans, 3

R

Radio
sce hlectronic System
Rate-of-Climb Indicator, 97
Recelver, 94
installing, 94
removing, 94
Rudder, 23, 27
inztalling, 26
vemoving, 26
Rudder-Aileron Coordinating System, 32, 32
ad justing, 32
fludder Control System, 27, 29, 32
adjusting, 29
installing, 29
removing, 29
Rudder Pedal Assemblies, 27, 27, 29

3

Seat Belts, 104

Seats, Cabin, 101, 105
installing, 105
removing, 105

Servicing Instructions, 11, 12, 13-15
battery, 15
brakes, 14, 15
cleaning airplane, 11, 13
fuel system, 13
hydraulic system, 14
landing gear shock struts, 14
main landing gear tire, 1l
nose gear tire, 14
0il system, 13, 14

(Page numbers underlined denocte illustrations)

Revised 16 March 1950

Shielded and Sealed Bearings
lubrication, 15
Skis, 128-131
adjus ng, 131
description; 128
installation, 128
lubrication, lzz“
Sliding Canopy
installing, 36
removing, 3
Spark Pluzs, 68
gap settinpg, 68
installing, 70
Special Tools and Equipment, 14
Starting System, 63-66
starter, 65
ad justing engacing mechanism, 66
cleaning commutator,
measuring brush spring tension, 65
replacing brushes, 65
wiring diagram, 122, 123
trouble shooting, 65
Surface Controls, 27, 27-32, 32
aileron control system, 27, 28
ad justing, 28
installing, 28
removing, 287 .
control column, 27, 27
elevator control system, 32
adjusting, 30
installing, 30
removing, 30
elevator trim tab control system, 32
adjusting, 31
installing, 31
removing, 31
lock, 6
rudder-aileron coordinating system, 32, 3z
adjusting, 32
rudder control systen, 27, 29, 32
adjusting, 29
installing, 29
removing, 29
rudder pedal assemblies, 27, 27, 29
Swinging the Compass, 97, 100

T

Tachometer, 100
Taxiing Instructions, 16
Tires, 41, 42

c¢leaning, 13

installing, 41

removing, 41

servicing, 14
Towing Airplane, 6
Transmitter, 95

installing, 94

removing, 94
Tubing, Color Code, 108
Tubing Fittings, Torque Valves, 108
Turn-and-Bank Indicator, 97

wiring diagram, 124

U

Upholstery
cleaning, 13
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v

Vertical Stabilizer, 23
dimensions, 1
installing, 26
removing, 26
Voltage Regulator Relay, vJ
checking and adjusting, 90
cleaning control points, 90
Venturi Vacuum System, 107

W

Wheels, 41, 41, &2
installing, 41
removing, L1

wWheel Wells
inspection, 115-116

Window Panels

AN 01-100LAA-2

installing, 35
removing, 35
Windshield
cleaning, 11
Wing, 19, 20, 21
ailerons, 19
installing, 23
removing, 23
dimensions, 1
fla;s, 19
installing, 23
removing, 23
inspection, 115-116
panels, 19
installing, 22
removing, 22
Wing Flap Hydraulic System, 79
ad justing wing flap operating mechanism, 80
Wiring Diagrams, 119-127

(Page numbers underlined denote i{llustrations]
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