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PT-13D/N25-5 (Standardizsd)
Prfnr(rry Trainer A irp]q ne

INTRODUCTION

This manual containa the recom-
mended erection and maintenance in-
structions for the PT-13D/M25-5
(Standardized) Primary Trainer airplane,

In analyzing the problems encounterad
in maintaining this airplane and in recom-
mending selutions of these problems, this
handbook summarizes the experience of
the manufacturer in building airplanes of
this design and reports from pilets and
maintenance personnel who have been
associated with these airplanes,

Intreduction
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DESCRIPTION, DIMENSIONS

AND

LEADING PARTICULARS

1. DESCRIPTION,

PT-13D/N25-5 (Standardized) is the model desig-
nation of the Bocing-built Army-Navy primary
trainer airplane, It is a single engine, two place open
cockpit biplane.

@ WINGS.—The upper wing is composed of two
outer panels and a center section, The lower wing ic
composed of two pancls, each atrached to the fnselage
structure, Fach wing panel is of wooden spay and rib
construction with aluminum alloy drag struts aad
tie-rod type bracing. Adlerons constructed of alumi-
num ziloy are fitted into the trailing edgr of each
lawer wing panel. All wing panels and ailerons are
fabric covered.

i, EMPENNAGE,—Tail surfaces are fabricated
of welded chrome-moybdenum steal tubing and have
leading edges faired with aluminum alloy sheer. All

surfaces are fabric covered. Controllable wooden trim

tabs are fitted into the inboard trailing edge of sach
elevator.

. FUSELAGE.—The fuselage structure is of
welded chrome-moybhdenum steel tubing. Aluminum
alloy stringers and scches are riveted together and
bolted to clamps accached to the fuselage structure to
form the fuselage fairing over which fabric covering
is applied. All cowling is fabricated from: aluminuin
alloy sheet.

d. ALIGHTING GEAR.

{1} The
full cantilever
absorber struts, Z4-inch strozamline wheels,
x 8.907 - 12,507 ply rayon casings =u
inch hiyvdraulic breies.

Revised 20 Apch 192493

in landing grar is of the siheal type
nit equipped with sprimg<cil 5_!'_:_91:]—(
27507

{2} A full swiveling steerable tai! wheel mount-
ing a 10winch smouth contour four-ply or six-ply tire
and inecorperating an air-cil type shock absorber is
provided, The rudder pedals give positive control
through five degrees more than cudder travel range
erch way, and piter thae the tail wheel disengages to
become freeawiveling for the remainder of the 360
dagress rotation.

e POWER PLANT.—A Lycoming Model B-680-i7
direce drive, wivescylinder, air-cooled radial engine
puwers this traines, The engine drives sn 8 ft., ¢ in.
ground adjustable seel propeller or an & fu, 2 in.
fized pitch wooden propeller and is vated at 220 bhp
at 2100 rpm at sex level.

{1) CIL SYSTEM.

{a) The oil system consists of an oil tank, *=Y"
drain, oil temperature wells, and incorporates an oil
dilution system. The oil tank is fabricated of alumi-
num alloy and has an vil capacity of 4.76 1.5, gallons
(3.96 Imperial}) with axy additional 1.60 U.5. gallons
(L34 Imp-:riai)' expansien space. A stand pipe sump
in the bottom of the tank prevents sediment in the oil
tank from flawing into the engine. A hopper installed
within the taak in conjunction with the oil dilution
system aide in starting and warm-up of the eagine.

(£} The oil dilution system consists of an oil
dilution =olenoid valve with a fuel line extending to
the ™Y drain in the eil-in line of the oil system. The
eil dilation valves are controlled by a toggle switch
siopnted an the left side of the instrument par:ef in

the fepnt cockpin,
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{2 FUEL SYSTEM.

a) The PT-13D/N25-5 has a gravity feed
type funl system including an aluminum alloy tank,
fuei st ainer, fuel valve, and aluminum alloy fuel
lines, T e fuel tank mounted it the upper wing cen-
ter sect on has a 46 U.S, gallon (38.3 Imperial) capac-
ity with a £.38 1.5, gallon {1.1% Imperial) expansion
space. ~upply lines are attached to each corner of the
| fuel task to insure continuous fuel flow in all per-
mitted flight attitudes. Sumps are provided at the two
aft coeners incarporating cocks to drain accumulated
sediment and water.

(b} The sight-type fuel gage extending from
the wederside of the tank incorporates a drain for
drawing off collected sediment, The fuel strainer is
located at the lowest point in the fuel system just
ahead of the firewall and is easily aceessible for serv-
icing, A fuel valve, operated by a control unit in
cither coclipic, is installed in the fuel line at the
firewall. '

f. FIXED EQU(PMENT.
(1) FLIGHT COMNTROLS.
faj Elevaior Control
{b) Aileren Control
{r}) Hydeaulic Brake Control
{if) Rudder and Brake Control
(e} Elevator Tab Control

{2) FURNISHIMGS.
{a) Two Wooden Adjustable Type Seats
{#) Two Shoulder Harnesses
fc) Twa Lap-Type Safety Belcs
{d) Hand-type 2TA or 2TB Carbon Dhoxide
Fire Extinguisher (2 1b, capacity)
fe) Baggage Compartment
(f} Two-place RC-73 IEnterphone System.
(g} Dara Case
{5} Flight Report Talder
(i) Engine and Cockpit Covers
(i) Rear Vision Mirrer
{k) Static Ground

(3) IMSTRUMEMNTS,

{4) ELECTRICAL SYSTEM.
{a) Battery
{b) WNavigation Lights
fe) Instrument and Instrument Panel Lights
{d) Front and Bear Coclipit Switch Boxes
{e} Battery Junction Box
{f) Tachometer Junction Box

AN 01-70AC-2

& MISCELLANEOUS EQUIPMENT.
(1} One Special Tool Kit
{2} Mooring Case
(3) Publications Kit

2. PRINCIPAL DIMENSIONS.

a. DIMENSFONS.

(1) AIRPLANE—GENERAL.

(@) Crverall Span 3zt 2
o (b} Owerall Length 25" 0"
(¢} Height 97 3%4"

{d} Height (Tail Wheel on Ground)
1. Metal Propeller Blade Vertical

at Top 107 515"
2. Wood Peopeller Blade Verrical
at Top 100 3"

(2) WINGS,
{a) Airfoil Section WNACA 2213
(b} Chord at Raot R
fe} Chord at Construction Tip Section §° o

(i) Incidence

1, Upper Wing 4%

2. Lower Wing e
(=} Dihedral

i. Upper Wing 7

2, Lower Wing 1544°
{f} Sweepback 0®

{3} STABILIZER.

{a) Span 127 4"
fb) Maximum Chard (Including

Elevator) 4 715/18"
{c} Incidence 437
{d) Diihedral 6

{4) FUSELAGE.
fa) Width (Maximuom) 345y
) Height {Maximum) 30K
fe) Length (Without Engine Mount) 18" 134"
(d} Length {With Engine Mount) 1979147

&, AREAS.
(1} Wings (Total Less Afferons)  273.82 sq it
{a) Upper (Including Center
Section ) 147 .4 5q
(&) Lawer {Less Ailerons and
Including 13.5 sq fr of

fuselage} 126,42 sq ft

Revised 20 April 1945
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{2} Ailerons {Total) 30.06 =q fr {2) TAIL GEAR.
{3} Stabilizer {Including Elevators fee) Type — Wheel, full swiveling, steerable,

and 2.6 sq ft of Fuselage) 37.90 3q ft (b} Shock Strut.
{#) Elevators {Two, including Trim 1. Type — Air-oil combination.

Tabs) . F4.14 s £t 2, Make and Part Number — Bendix Prod-
{5) Elevator Trimn Tabs {Total) 1.30 sq fe ucts Division; Boeing Wichita Part Number 75-2702,
(6} Fin 3.14 sq ft 3, Fluid required —= AN Specification Mo,
(7) Rudder {Including Balance and AN"VV-0-166. (red).

Tab) 11.93 5q ft 4. Air Pressure — 400 P5L

. {¢) Wheel.

(8} Rudder Teim Tab 010 sq ft

3. LEADING PARTICULARS.

a. SETTINGS AND RANGES OF
MOVEMENT OF CONTROL SURFACES

(1) AILERONS—LOWER WING.
Up {From Neutral}
Down (From Meutral)

{2) ELEVATORS.

Up (From MNewtral)
Down (From MNeutial}

{3) ELEVATOR TRIM TABS.

25° (6147)
18" (4747}

28" (921732}
22747 %)

Up (From Neutral) 157 {1tq")

Down (From MNeutral) 157 {1857}
{4) RUDDER,

Left {From MNeutral) 17T

Right (From Neuiral) 307 {177}

b ALIGHTING GEAR.
(1) MAIN LANDING GEAR.

{a) Type—Conventional, two main wheels lo-
(f‘t?fj :1]’\9'.1\{ Of thﬂ center DI Kravit}'-

(i Tread (Taxiing)-—6" 5.7 016",
() Shock Strurs.
i. Type—SBpring-0il.
I, Make and part number = I'l:l}lig‘u.’?!,ﬂn
Qil Well Comenting Co.y Boeing Wichita Part Mo
ber E7SIN1-2643.
3. Fluid n:quirccl e AN Spi‘:uiﬁcs.tinn Mo,
AN-YV-0O-31¢6 (red).
{d] Wheels,
1. Type — Bendiz Products Division, 247
streamline Mo, 56372,
2, Tire — AN Specification No. AN-C-53
27.507 % 8,907 - 12,50 smooth contour four-ply
rayon.
3. Tire Pressure — 16 PSI,

-
{e) Brakes. w—T}'pl; [ Hydraulic — Bendix
Products Div.—Part No, 378631 and 57B64R.

Pevised 20. April 1945

1. Type—— 10" S5mooth Contour 1.5, Army
Spe(:iﬁcation Mo, #8-25272.

2, Tire — AN Speciﬁcatiun Mo, AN-C-55
10" smoath contour four-ply or six-ply rayon,

1. Tire Dressure — 30 PSL

¢ EMNGIME.

{1) NMumber = One.

{2) Designation — Lycoming Model R-£80-17,
{3) Gear Ratio—Direct Drive.

{4} Furl —— AN Speciﬁcation Mo, AMN-F-21,
{5) Dil-—AT Specification Mo, AN VV.O-d446.

. PROPELLEHE -~ METAL.

(1) Manvfacturer — MeCauky Steel Fropelier
C,

{2) Type (2 blades) — Selid steel ground ad-
justable.

{3) Hub -— Number AC 4105226,

{4) Blade -~ Mumber 55-1353-5,

{5) Dinmecer — 8" &7,

{6) Seiting of blade angle at 42-inch seation—
11,77,

e, PROPELLER — WOOL.

$1) Manufaciurer — Sapaenich Brothers.

(23 Typs (2 blades) - Wooden blade, fixed
pitch.

() Hual e Mumber AC 41G2325-59,

(4) Blade — Wumber AC 443705 or Sensenich
Mo, PRAAEGS.

€5 ) Diamerer — g2,

fo TANK CAPACITIES, Gallons
(I} Fuel
{a) Tank 46 1.5, (38.3 Imperial)
(&} Expansion 1.38 U.5, (1.15 Imperial)
(2} il
{a) Tank 4,76 U.5. (3.96 Imperial)

1.60 1.5, (1.34 Imperial)
3

{6} Expansion
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SECTION fi

SHIPMENT AND ERECTION PROCEDURE

1. SHIPMENT.

The complete PT-13D/MN25-5 airplane is shipped
in two crates, referred to as the wing crate and the
fuselage crate.

These crates are wooden knock-down Lyjpe proper-
Iy assembled with reinforcing angles and lag screws.

a. FUSELAGE CRATE. (See figure 6.

(1) DIMENSTONS. (Ser figure 5.}
{a) Skids are made of fir, 4x4 inch stock,
{b) All beacing, eross bracing, framing and
reinforcing should be fir or yellow pine, Zx4 inch
stock.
fc} Reinforcing angles are fabricated from
mild stee! and should be approximately txdxlfxil:

inches.

[ RUBMING ANGLE

CRAAGE = o= 247 STEEL 236" LOMNG

1 2 CLTATS MAILED TO SHEATHING INSIDE- -
1 MESH SCREEN NAILED IMSINE SHEATHING -

WENTILATION WENDOW BOTH FNIG—— j_f
|

\

||
|
_l

| QF-.MI__;“

: ST IR —

]

= 17 INGINE—]

- 3
e v
"“UFRIGHT SHALL BE BRACED | +4" APPROX.

TO FLOORING WITH & AN- |
GLES TRR BOX A3 SHOWN 1N

SRCTION -4 16 WITH FUSELAGE FRLAME
e e et Ul e

/—fl’;— §u 6" LAG 3CRFWS PER
SINE PLACE APPIOK 18” APART |

...... ey

e W APPROK — !
|
f o 7w 5" MACHINE ROE

8 REQUIRE!

i MAX,

AMNGLE (75-4534) 8 KEQUIRFRE

gl

TR

p=cl

| SQUARE HEAD NUT
N & REQLUITRED!

{]

1
SECTHON
AA

§ox 6" MACHINEG BOLT
i REQUIIED)

WASHER (16 BECFUIGED

A SRIDS FIR 4 4w 28 57

=]

155t

CHLASN HORLES 723" HIOLES]

§ e E" LAG SCHEWS

COVERED WITH | MESH

-
£A°a 47 CHOS MEMBERS SHALL
SCREFN a 4" CHOEE MEMBERS

BE SPIKED THHROUGH FLOOR-
TMG TOSKIDE WITH 0.8 HAILS

FLOCHLIPG SHALE BE
MAILTD DIRECTLY TO
SKIDE WITH 1o B MAILS

HITNG & —— — -

crApLE G- =

B -

BB

Figure 5—Fussloge Crofe Dimensians
L
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Figure 6—Fuselage Crating Arrangement
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(2) CONTENTS.—The following items are
packed within the fuselage crate; fusclage with en-
gi.ne instaﬂed, ]snding Eear, l':iruptugr, and tail wheel
assembly.

(3) METHOD OF PACKING.

(a) The il tank must be drained by opening
the “Y" drain,
(&) ‘The engine should be prepared for ship-
ment in this manner:
1. All rocker arm valve covers should be
removed and each walve sprayed with corrosion-pre-
ventive componnd, AN Specification AN-VV-C-576.

2. Each spark plug should be removed and
each opening sprayed with the spray noted above
in such manner as to cover all interior surfaces. De-
hydrato;r plugs are then substituted in cach apark
plug opening.

3. The engine openings should be covered
with suitable moisture-Impervious plugs O COVErs.

4. The entire gutside surface of the :nginc
should be sprayed with corresion-preventive com-
pound, AN Specification AN-VV.Ca576.

5. The entire engine should be wrapped n
heavy paper and the regular engine cover installed,

{¢) The fuselage must be placed on supports
extending from the floor of the crate, and secured in
place with bolts through the main landing gear fit-
tings and the tail wheel trunnioun fittings. For loca-
tion, see (1), figure &,

FLE 73431

o fi HEX HEAD
HUT 8 REQUTRED)

:

WASILER 18 REQUINELN -

ety 1 MACHINE BOLT of REUIRIY LI"—_l’L
- mY 147 MACHINE BOLT {4 BEQUIRED:

ol
o

Figura 7—Front Fuseluge Shipping Support

{d} Exposed parts of the tail wheel strut
should be covered with heavy prease and wrapped
with ¥i-inch felt secured with heavy cord, The up-
per empennage cowl and control cables should be
werapped in heavy paper and secured with heavy cord.
(.Refrrcnce f2), ﬁgure a.) -

-MOTCH TO CLFAR ETATIRN M08 " FLATH MILE CARBGN STEEL
LOWER FUSELAGE FIETING ASSrauLT e
TRLLL ¥ L) e

AELIANTS - 4 WL

CARRON STEEL FLATH -~ MIMIMTIM LB SEEE

/7 s b Conman
STERL TUME

= S T
[, & HEX HEAD NUT] /5 ! |

18 REAHED: ]
/// AN .mma-mml/

%, A7 MIED CARBOR STER
",

\
|
y

PN M \
Fi— | R ﬁunin“ i !Jl b
o - %
S G S T = ‘;f’a b b Q{,
L 6 ) 147
T-L" e £yr v vinen virels wismn Tl
. ASHE 1§ ABURGEEN FITTING 15 FASTLMED TUROUGH FLOGR

TRALHL BORT i EEQUIRED UISE 2 n 4" BEINFUILLEMINTS ABOYE

AN RFEOW FLOGK

Figure 8—Rear Fuselage Shipping Support

{e) A block should be placed on each side of
the tail wheel, the tail wheel packed wich Va-inch felc
and secured by steel strap nailed at each end to the
floor. (See (3), figure 6.)

{f) The control sticks should be tied in a
neucral position.

{g) TIf the shoulder harnesses and safety belts
are secured, the possibility of cockpit damage will be
minimized.

fh) The landing gear must be baund in posi-
tion, (see (4), figure 6}, after the right dxle knuckle .
assembly has been revolved 180 degrees inboard.

(i) Blocks should be placed under each land-
ing gear sponson arm and the arms secured with steel
straps. {See figure 8.}

Figure —londing Gear Crating Arrangement

(i} Both exposed landing gear struts should .
be coated with heavy grease, wrapped with Yi-inch

Revised 20 April 1945
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felr, and the felt atrached with hfavy cord, {Ses (3],
figire 6.)

{&) The open ends of both hydraulic lines
should be taped to prevent accumulation of dust or

foreign matter,

(i The following items should be packed on
the right side of fuselage crater main strut faiving,
lawer right and lower lefi; front faiving assembly,
left and right; inspection doors, left and right; rear
faiving assembly, leit and right; fuselage bottom cowl
support assembly, left and right; fillets, left and

rights wing rost inspection dears, left and right,

MNote
Each item should be wrapped in heavy
raper and supperted with steel steaps. §See
frgrare 10}

Figurn 10.—Packing Arrangement on Reor
Side Fuselage Crate

{m} The brake box should be held in place
with a steel strap as shown in (6}, figere 6. This
brake box is approximately 12212 inches and contains

all of the brake assemblies and rods,

{r) Engine kits should be attached with steel

straps immediately forward of the brake box.

{o) The brake fuid bottle should be placed
in a wooden box and secured with steel seraps directly

to the right of the brake box.

Mote

ANl supporting steel straps should be nailed
e

to the floor or sides as [ocation may require.

Section |
Paragraph 1

) The entire surface of each propeller blade
should be cleaned with light engine oil, The inside of
the propeller hub should be packed with a heavy
grease and the entire assembly wrapped in heavy
paper.

(i) The propeller should be plaved on special-
lv constructed blochs on the erate floor opposite the
landing gear. Each cip muse be wrapped with L-inch
Telt and secured with steel straps as shown in figure
1r.

Figure 11—Arrangement of Propeller in Crate

{r) Tirves should be wrapped with fele, felt

pl;med bermween the wheels, and both wheel assemblies

“placed fooa hox in front of che engine and secured

woith steel straps as shown by (7). fignre 6,

{5} The regular coclepit cover must be in-

stafled and secured to the floor in six places. [See {4),
figare 6.}

(4] FUSELAGE CRATE ASSEMBLY. —The or-

der at assembly of the luselage crate will be to ateaclh

the sides ta the crate bottom followed by the ends and

the top,

I, WING CRATE. (See figure 12,0
{1} Dimensions are as shown in figure 13,
(2} CONTENTS.«~The following items must
I shipped in the wing ¢rate: two upper wing panels,
rwe lower wing panels, center section with fuel tank
installed, interplane struts, center section struts, tie
rods, fin and rudder, and stabilizer with elevators

attached.
(i) METHOD OF PACKING.
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Figure 12—Wing Crating Arrangement
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-HLIBAING AMGLE 6 GAUGE
: Ca MRTEEL 1% 47 LOMNG

e et

VEMNTILATION WINDOW-_TOTH ENDS -
COVER WITH L MESH SCREEN INZIDE /

0
INSIDE |
|

2 f 1
<l OUTSIDE
o TAPFROIN
1
] I i .!
al S |
| = FOLIR ANGLES APION.
B P | N "\ BRAC NG COHNER f.-’r N o

! ALL UPBIGHTS |I NOTCH APFROX. {125 N UPRIGHTS-DETAIL A/ X v - . 3
| LAYER WATER-FROOF- - FROM EITHER. END-z SIDES \ CFASTEM FINDS T SIDES ANDY,
1 PAPER DETWEEN FRAME : . \\ BOTTOM WATH 10 " 67 LAG %
]

ANTY SHEATHING FASTEMN SIDES TO KIS WETl

SCREWS PLACED 174 AVART.

;| DEAIN HOLES-COVER WITH §” MESH SCREEN-E1"

SCREWS THROUGH END \
ONE LAYER W ATFR-PROOE PAPER—
HETWEEN LAY ERS OF SHEATHING
. 17 MAK g

il

M ANGLE 7dsad
‘%‘F‘ S NUT (8 REQUIRED)

3Ta AT MACHINDE HOLT—
i 4 REQUIRED

' ed” SPIKED T FLOOR- || 5
My AT FACTE MDD

Mote

All exterior surfaces should be thoroughly
cleaned before packing.

fa) The wing crate should be assembled with
the front side and the top removed.,

fb) The stabilizer and elevator should be
bolted againge the back side with approximately 34-
mnch bolts through each of four stabilizer fittings and

the ¢rate side,

Note

A bracing block should be placed between
the stabilizer fittings and the back side,
{See figure 14.)

() The location of felt and steel straps over
the stabilizer asstmbly dircctl}r above the two brac-

ing strips is shown in figrre 14,

| DETAIL
A
— |
doan LAG SCREW - gl o
v afax —HE BETAILL

I

Figure 14-.-Stahilizer in Crofe

fd ) With n suitable bloch as a suppore, the

four comtrel vables are then drawn taut and secured.

fe) The inspection windows and brace wire

fittings should be taped.

(f} The struts are arranged and secured in

end of crate as shown in figure 15,

11
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Figure 15—Wing
Crate End Arrangement

AN 01-70AC-2

(g) Fele should be
placed over the struts
and secured with a steel
strap mnailed between
SEruti.

(b)) The lower
wings shauld be placed in
1B-inch cradles, one on
each end, with an allow-
ange of about 1V inches

clearance hetween the
elevator horn and the
Aest witig, An end view

diagram i shown in fig-
wre 16, Wings must be
placed with fictings inside
with  an  allowance of

ahount 1704 inches

ance between th

(See (1), hgure

S
S

L1

\'- 4.

M B

PARDED WITH HALF-INCE

ETAIL FOH S MG INSTALLATHIMN 1M 83X
T AR CRADLES SFALL P BE COMSIDERED

A% BARTS OF THE BOX
SHOTW NG RACKING
TEH SECTHOM. Al RUBR

BUCK WL FELT

ARRANCGEW
Hale

AFST FOR
WEACES ARLE 1O OE

Figure 16—Wing Crate End Diagram

(i} The lower wings should be braced at each
tip with supports from the end of crate against
notched and padded boards, (See fignre i5.)

(i) Bolts ave installed chrough the saving fit-
tings and through the end of the crae.

i7

WINGS [

Figure 17=—-Wing End
Bracing

Figura 1B—~Center
Section Bracing

(k) The two upper wings should be placed in
18-inch cradles near each end, with an allowance of
1% inches clearance between the first wing and the
center section and the same clearance between the
wing fittings turned inside. (Ses (2}, figure 12.)

{1} The upper wings should be secured with
halts through fittings as explained in step {il.

() Step (i) should be repeated for the upper

wings, [See fignve 15.]

follesring items must be shipped in
ch is approximately 12 feec long: all
stay, wing closure strips, aileron

push-pull tubes latch assemblies, and the static

grownd wire,

The wire hox will fit on the floor direcely in
front of the wings and is secured with steel straps in
three places. Cme end should be placed against the
floor brace and the other end secured with a small
block nailed to the floor, (See (3), fignre 12.)

(o) Before placing the center section in the
shipping ceate, the following details should be ae-
complished:

I. Fuel rank "glushed out” with an anti-

rust solution.

view mirror

Felt securcd over the res
with tape. {See {4, figure 12.)

3. All fuel tank openings and all fine open-
ings plugged or taped.

4. Wing artaching bolts placed in a small

sack and caped on upper center seetion fetings.

{p) The center section must be placed on two
17-inch cradles directly in front of the wire box.

(See {54, figure 12.)

{g) The center section is then secured with
a2 halr through each fitting and through the crate end.

TSer __Fr';{un' 18.)

evised 20 April 1943
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CAUTION

Excessive tightening of these bolts will
bend the wing fittings.

et The tail wheel cowl and boot can be
placed on the floor between the upper wings and
struts and then wrapped with felt and secured with
steel strap as shown in figure 15,

{5} The rudder is placed on the floor between
the center section and the struts in front of the wire
box and a piece of felt placed between the rudder
tip and the floor. [See (6}, figure 12.)

{¢) Felt and a securing steel strap should be
placed over each rudder horn.

['1':.} The 'Ft‘l“uwfng ems should be wrnppcd
with felt and secured to the remaining side of the
crate: fin; tail wheel cowl assembly, lefe and ;igh(;
fuel lines; and fuel gage.

Figure 19— Packing Afrangement on Front
Side Wing Crare

(4) WING CRATE ASSEMBLY.-~The side to
which the elevaror and stabilizer assembly has been
attached should be bolted onte the base of the crate
Tollowed by the ends and top. The opposite side should
be attached last and should be marked “QOPEMN THIS
SIDE ONLY.”

2. UNCRATING AND REMOVAL OF CONTEMNTS.

. FUSELAGE CRATE.

(1} The top should be removed from the fosel-
age crate first, with the ends removed next end the
sides laste, #

Section 1l
Paragraphs 1-3

(2) Al parts, exclusive of the fuselage, which
have been attached to the crate sides for shipment
should be removed and prepared for assembly.

MNote

Care should be exercised in removing steel
straps and packing felt in order not ta
damage the pares.

(3) The bolts securing the fuselage to the crate
should be removed buc the Tuselage should remain on
the crate base unul erection procedure begins,

b, WING CRATE,

{1} The side of the wing crate labeled "OPEN
THIS STDE ONLY? should be removed from the crate
and the contents may be e:lsjl}r removed withour fur.
ther disassembly of the crate.

{2} The wing and empennage sections should he
cemoved in the order of their p.'u:lting and the parts
which are attached to the crate sides disatrached and
prepared for assembly.

MNote

Special care shonld be exercised not to dam-
age the fabric covering of the wing and
empennage sections when removing  them
from the crate.

3. ERECTION PROCEDURE.

do LANDING GEAR, WINGS
AND EMPENNAGE.

11} With the rear of the fuselage frame placed
on o jack, the tail wheel trunpion sheuld be bolied
to the fuseluge fittings and the tail wheel contral
cablze atiached to the tail wheel post. The jack may
then be removed to allow the tail wheel to rest on the
base of the crate,

{2) In reassembling a crated airplane, it is
necessary that the upper wing center section be as-
sembled onto the fuselage while the fuselapge is still
on the crate base. This will allow the hoisting eves
provided on the center section to be used to raise the
body wufficiently t¢ allow installation of the main
landing gear.

.. {a) The cabane struts should be bolted to the
Frvemloe frame fitvings, the center section placed in
the srreeet position and the strut artachment baolts
instal The dea; dedrag and roll wires should
Puihvanti-drag wires set for a pin-

18%!

e bed with

R
center gistance of 3B inches.

13
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fh} The right axlz knnckle of the main land-
ing gear which has been revolved 150 degrees inbaard
far packing should be returned to its ariginal pasition
and secured with the bolts sapplied. The braies,
wheels and tices are then installed to form a complete

assermbly,

{e) With the fuselage hasted sufficiently, che
landing gear is attached to the fuselage frame ar sta-

tions 1 and 2 with the balts supplied.

(3} The wing scctrons, empennage, empennage
cowling, main landing gear fairing and the propelier
are then installed and the aivplane prepared for flight
according to the procedures ser farth in the assembly

and imstallation instroctions of section TV,

B, RIGGING DATA ~—Complete rigging instroc-
viang will be found in Section IV, The following data

is supplied as supplemental vo the erection procedure.

DIHEDRAL-—TTpper Wing—

Lover Wing—13477

14

AM 0B1-70AC-2

Hote

It is eecammended that the dihedral angle
be set by the use of a dihedral board de-
seribed in figure 51 and not by the use of
]-J'l(_'h mecasurement,

INCIDENCE—Uppsr Wing—4~
Lower Wing-—3°

TENSIONS OF EXTERMAL BRACE WIRES.

[Bee figure 53,
ELEVATOR MOVEMENT-—Up 28° — Dawn 227

_S'J')\l\‘ii.'l?.'f_-l'l INCIDENCE—37,

RUDDER MOVEMENT—-Right 30" — Left 307
.ﬁ]l,ER(‘JN MOVEMENT-—Up 23° — Down 187
ELEVATOR TRIM TAB MOVEMENT—

Up 157 — Dawn 157
STAGGER AT STRUT POINT-—26-13/16 inches

CONTROL CABLE TENSIONS-—
Budder Control Cable —
Trim Tab Cantrol Cable-

Tail Wheel Control Cable

aih to 0 pounds
10 4o 15 pounds

35 to 43 pounds
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SECTION 1N

HAMDLING AND GENERAL
MAIMNTEMAMCE INSTRUCTIONS

1. ACCESS AMND INSPECTION PROVISIONMS, at the aileron idlers, and at each stabilizer brace wire
lug.

a. Inspection windows and access doors are incor-

o Access doors are provided in the following
porated an the Medel PT-130/MN25-3 to facilitate

p}au'.‘.: at the fromt and rear lower '.ﬂ'n_g installation

rodic inspections wha cour at established | - i . .
periodic inspections which occur at established inter bolts, at cach zileron idler, at cach aileron bc“crank,

vals. at cach hvdranlic line IiLI.iug connecting Mlexible hose
&, Inspection windows are provided in the follow- and hydraulic tube, and at the tab control puliey

ing places: on the top side of the lower wings at the immediately furwaed of the empennage.

strut points, on the bottom side of the upper wings at d. A fuselage clean-out door is located immediately
the strut points, on the bottom side of the lower wings farward of the rear jack point.
l,___
]
|
1

| S — - - o . T " — L S S —

Figure 20—Upper Side Wing Access Doors and Inspection Windows
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Figure 32— Forward Fuselags ond Engine Access Doors .

Fl
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Section 111
Paragraphs 1-2

e. All inspection windows and access doors are

properly reinforced with surrounding patches,

f. Inspection windows are round plastacel mounted
in alumivum allov [rames and installed with screws.
Access dooes are made from aluminum alloy and are

latched with Drus fasteners,

2. GROUND HANDLING.

a. Hand holes are provided in cach lower wing tip
ta facilitate ground handling.

#, Lift handles extend from each side of the fusel-
age aft of the baggage compartment. These handles
ace welded to and are an integral part of che fuselage
tube structure,

c. Steps are welded (o the engine ring mount. to
provide sasy access for refilling the fuel tank.

Figure 24— Ground Handling Points



Section 1l
Paragraphs 3-4

3. HOISTING FROVISIONS.

a. Two hoisting sling attachment fittings with
dg=inch clevis pin holes are installed ac each corner
of the center section leading edpge. Lift handles (see
paragraph 2 above}) may be vsed to hoist the rear
portion of the airplane. This can be accomplished hy

WO average men.

. Hoisting eyes are incorporated om cop of rhe
engine crankcase adjacent to number 1 cylinder to

facilitate hoisting the engine from the airplane,

AN 01-70AC-2

ROTE SLING SYM. ATOUT 4 /_"“5
L GAS WELD SCARF JOINT A5 SHOWN
* BUID GP JOINT WITH WELIING RO
S0 THAT [T MATY BE FORGEI ANES
FILED TO A MIMNIHLIM D& OF &7
T IS WHITE HIOT, iANE
+ COMPRESS AMDO REFING
WFLLED GRAIN TOSTRUCTURE
HAME FILE T &7 BTIMIMEM (1

SPLICE FORGED
LAPFEL G345

SOLDERED SPLICE— = _ e

.(.)‘ L. AMAT-3E
\f'j o o GHING O FLLEN

Al L

SOLDERED TEEMIlALE

A5 UFIHINAL THIMBELE
AN THIMBLE MAY -
BT UEEN AT URPER ERD
LW CABLE EF THIS IS
LIEELL, DMLY § e
EDCvanD »om

-2 FYE PIN

FIRISH MOTE CAMMILM PLATE - 1

PARTS TIST

WATER AL

Figure 25-—HMaisting Provisions

. A satisfactory center section hoist may be cone
structed to conform to the dimensions and material
indicated in figure 26, The Lycoming tool Mo, 1240

is a suitable engine hoisting sling.

4. JACKING ARRANGEMENT.

Three main jacking points are provided, one ail the
underside of cach lower wing panel at the root of the
frant spar and one immediately forward of the tail
wheel, The bottom side of either main landing gear
krnuckle can be used as a j:u.:king point.

g

Figure 27—Jack Points
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5. LEVELING.

. LEVELING AIRPLANE WITH THE
LANDING GEAR INSTALLED.

(1) With an adjustable jack under the rear jack
point, a spirit level shonld be placed on the horirontal
leveling lugs on the fuselage cross tube at station
number 1 lower. The adjustable jack should be moved
up or dewn until the spirit level shows the correce

reading.

{2) Adjustable jacks should be placed under
each main Janding gear axle knuckle. A spivit level
should be placed on the laceral leveling lugs and the
proper jach adjusted undl the corvect level reading

is obtained,

MNaote

After the airplane has been leveled later-
ally, the horizontal level should be re-

checlied.

B, Correct procedure for leveling the airplane af-
ter the landing gear has been removed will be found

in paragraph 1, ¢, seetion 1Y of this ranual.

6. PARKING AND MOORIMG INSTRUCTIONS,

a. PARKING.—After chocks have been placed in
front of each main landing gear wheel, the parking
brake handle should be pulled out and toe pressure
gi,pr;ult;'lnequs]}r app[itd te rach rudder pclla[. Thas
will ™set’” the pa!'kiug brakes. The pxrh.in_l.{_ brales
may be released by applyiug additional toe prossure
to each rudder pedal. Tt is not necessary to touch the
parking brake handle while releasing the brakes. All
flight contrel surfaces should be locked with the red
handle located on the left side of cach cackpit. Flight

controls should be locked in the fellowing manner:

(1) Aileron controls should be neutralized and
the control stick piaced i its forward position. .

{2} Right rudder should be applied,

{3) The red handle should be pushed forward

and down by hand to its locked position.

»
(4} Left rudder should be applied until the
locking pin snaps into place, ’

Section 111
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£, MOORING.

(1) The parking brakes must be set and all
flight controls focked before mooring the PT-13D/
™25-9.

(2} Mooring eyes are provided on the underside
of cach lower wing panel at the rear interplanc strut
points, The tail wheel should be secured with a
double hitch thrown over the wheel around the tail
wheel post to fit snugly against the hoot attaching
bracket.

(3) The airplane should be moored with a L4-
inch rope or a 3/1é-inch cable. When apron mooring
rings are not avnihhle, the nmoring Tt should be
used, This moering kit consists of one anchor driving
rod, eighteen mooring anchor arrows, six anchor rods,

three anchor rod eyes, three mooring ropes and one

ground breaking pin.

r';ﬁ .
y N

Figure 28—~Maooring Kit and Use
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f4:l Using the Equipmcn: furnished in the moor-
ing kit, an airplane may be moored in this manner:

{a) An anchor rod should be screwed into
the arrow point and the driving rod slipped over the

Figure 29—Mooring Diagram

anchor rod and into the socket of the arrow. The cam
on the driving rod must be tarned so that the prongs
of the arrow will not spread while being driven, If the
grnnnd is hal'd, the hardened sucface may first be
broken with the ground breaking pin. Caution should
be taken to drive each anchor rod ac the proper angle
so that each rad will be in line with the point on the
airplane to which the mooring rope is to he attached.
To drive properly, the vod should be aligned with the
point of attachment on the airplane and the arrow
sunk wntil che handle of the driving rod is within 3
inches of the ground. The driving rod handle should
be rotated 90 degrees, and the driving rod driven
until it s at the ground level, This will cause the
prongs of the avrow o spread, The driving rod should
be votated back #0 degrees and withdraswn from che
ground, The squared sochket of the eye assembly
should be aligned with che squared end of the ancher
vod, and the knorled nut secured, A mooring rope
should be attached to the eve assembly and upward
pressure applied to imbed the arcow prongs firmly.
Muooring ropes may then be secured to the two wing
mosring eves and to the 1l wheel, as described above,

() After the mooring ropes have been dise
connected, the anchor cods may he uascrewed by
ing the vng of the eye assembly counterclock-
sc, T'ois will leave the expendiable arrows buried
in the ground, All anchor rods should be vecovered if
possible.

fc) Expended arrows should be replaced at
the first npportunity,

{d) 1f the ground is [rozen too hard to allow
sinking of the mooring arrows, this pmceduvt‘! may

0
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he followed: using the ground breaker, a hole approx-
imately eight inches square and eight inches deep
should be dug. A cross bar, to which a mooring rope
has been tied, should he inserted in the hole and the
hole filled with water which, when frozen, will secure
the mooring bar.

CAUTION

In no instance should the load on a mooring
cable or rope be such as to cause the cable
to assume a position vertical to the ground.

e MOORING IN HIGH WIND.-For emergen-
cies, when warning of storms or high winds are re-
ceived, the following additional precautions should
be uken.

(1) A spoiler should be clamped on the wings
in 4 manaer to avoeid damage to l:[u_,_f_lhrtc cavering
of the Wing or the controls. The spnill::r I FoComEist
of a wooden two-by-four, with a length equal to ap-
proximately 75 per cent of the wing span. It should
be located ¢ to 9 inches afr of and parallel to che lead-
mg e-dge of the wing with the four-inch diménsion
wlar to the wing surface and in such o man-
rer chat leele or no space exists between the bottom
of the spoiler and the wing surface.

{2) Felt.padded wooden clamps should be in-
sl'alh:d To ]0(?]'( ﬂl’ I"'Iovﬂb]c Eclnl-r(l! sul'fﬂ{.‘cs EEEHTCI}’;
The clamps may be fabricated locally and used even
though internal surface contral locks have been prop-
e:l}f sk,

Figure 30—Towing Arrangement

7. TOWING.

Towing eyes are provided on cach main landing
gear axle knockle, By wsing a conventional towing
bar, triangular and solid, the plane can be moved

“forward ar backward with licele or no difficuley.

Revised 20 April 1945
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CAUTION

Before towing a plane, the parking brales
must be released.

8. METHOD OF SERVICE.

«. FUEL.

(1) When refueling the PT-13D/N25-5, the
fuel supply hose nozzle should bhe grounded against
some part of the fuel tank, either the stifener, hoist-
ing eye or some similar accessible metal, For filler ca

location refer to figure 131,

(2) With this plarur in a threc—poiut position,
the fuel tank is so located that it may be completely
filled and the allowable 1.38 gallons expansion space
will automatically remain,

{33 Service this airplane with 73 octane fuel
conforming to AN Specification Neo. AN-F-23i. In
case of an emergency and 73 octane fuel is not avail-
able, refer to T. O. No. 06-5-1.

WARNING

After each rrfutﬁng, make certain that
the filler neck cap has been replaced and is
sTQute.

b, OI1L.

(11 The oil tank Aller nech is located in such
a pasition that the tanl may be filled and 1.7 6 gallloxis
expansion space will automacically remain intact,

{2) This p]ane should be gserviced with oil con-
forming to AN Specification No. AN-¥V-O-445,
Grade 1120 in temperatures of 4% 0 (39" F) and
above, Grade 1100 in temperatures of —7° to 277
C (207 to 807 F) and Grade 1080 in temperatures of
107 C (50° F) and below,

. HYDRAULICS.—Instructions for servicing the
i,-.nlding gear struts and the ]1ydr-.1u]1'c brake syaten
may be found in section IV,

9. CLEANING

a. EXTERIOR.

(1} The entire exterior swrface of the airplane
should be washed at rtglllﬂr intervals determined {Jy
the conditions of the operating locale, Attention
should be given to the preservation of the fabric in
Tieu of the appearance of the airp]aru:.

Revised 20 April 1945
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(2) A soft soap eanforming to U5, Army Speci-
fication Mo, 18001 should be vsed at the rate of three
pounds péer 100 gallons of water. When using this
solution with a steam pressure unit, the nozzle should
be held at least one foot from the fabric at all times,
If a steam pressure unit is not available a soft cloth
can be used.

Note

A careful check should be made at regular
intervals to see that the drain holes in the
wings and empennage are kept open.

(2) Heavy deposits of dirt, grease or vil may be
removed with a solution of one part compound con-
forming to AAF Specification Mo, 20015 and four
parts kerosene, Federal Specification Mo, VY_-K-211.
This selution should be sprayed or mopped on the
incirustations and allowed to soak from 10 0 15 min-
utes. After the difficult spots have been removed the
immediate area should be washed with soap and
wakct,

(4} After completing the washing operation
with the soft soap solution, the entire plage should e
washed down with clear water and allowed to dry
ina shaded acea.

v CAUTION

Since the walkways on the upper inboard
surfaces of the lower wing are made of a
rubberized material, grease solvents or
gasoline will cause this material to deteri-
orate i'ini(”}-'. Care should be taken to pro-
tect these wallowavs when any such solvents
are being used in cleaning.

b INTERTOR,

(1) The interior of this airplane can be cleaned
with a steam pressure unit aod a soft soap solution
in the same manner as the exterior surfaces are
cleancd.

CAUTION

Steam pressure should not be introduced
against any grease piacked bearing, rod
end or belleranl.

{2} Smnall grﬂvel and dust :'u:cumu]atin?; in the
fuselage may be blown out the clean-out door located
immediately forward of the tail wheel on the under

21
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side of the fuselage. This can be accomplished wich
an air hose of average air pressure,

. EMGINE.

{1} The engine should be eleaned with a dry
cleaning solvent conforming to Federal Speciflc;ltiull
No. P-5-661 or with kerosene, Federal Specification
Mo, ¥V K. 211, These solvents may be used in a hand
Spray.

{21 Hemovalof the solution may be accomplished
iy “hosing downe™ with water or blowing with com-
pressed air, followed by wiping with a clean rag.

{3} Engines should be cleaned in an open place
or in properly ventilaced booths, All electrical devices

must be vapor proofed and equipment grounded to

prevent static discharges.

i0. GROUND OPERATING INSTRUCTIONS.

d. REGULAR STARTING AND "WARMING
TP PROCEDURE.

{1} Ignition Switch-—""QFF”,

(2) Fuel Supply-— 0N,

{3} Engine should be pulled through several
vevolutions with the throtte closed in ordes to such
the fuel mixture into the cylinders and to insnee that
evlinders are not partially filled with oil or liquid

: |
fuel.

(4) Throttle—"15 OPEN?”, Retard to thece-
fquarters inch OPEir 45 5600 45 the cugin: SLArLs,

(5% }'iixrul'c Conerel-—SFUULL RICH!,
{&} Carburetor Air Control--"COLD".,

{7 Primer—Normally two strokes in fuirly
warm weather and four strokes in cold weather.

CAUTION

Avoid excessive peiming as this has a ten-
dency to wash the oil off the cylinder walls
cawsing scoring of the barrels or seizing of
the pistons. Do noc prime or pump throtele
for a watm engine.

(8) Energize starter.
() Igniton Switch—"OMN".

(10) Engage engine starter clucch.

22
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(11} Set throttle to attain an indicated engine
speed of from §00 o 1000 rpm for warm-up.

CAUTION

If the oil pressure gage does not register
within 30 seconds, stop engine,

(12) Begin taxiing when oil temperature is ac
least 10° € (307 ¥} with an sil pressure of 30 pounds
per square inch and eagine does not misfire when ac-
celeraced capidly.

MNote

Oil pressure during warm-up should not
exceed 100 pounds per square inch maxi=
TN

CAUTION

Excessive ground operation should be avoid-
ed us engine will become too hot to take off.

b FAILURE OF ENGINE TO START,

{1} Excessive priming is probably the most gen-
eral cause of difficulty in starting and often results
iv damage to the engine, Should the engine be over-
primed, the throttle should be opened and the engine
pulled backwards through several revolutions with
the ignition switeh “OFF" to clear vhe ¢ylinders of
excess Facl,

(21 10 the engine does not stact with the ficst
attempt, another attempt should be made without
additional priming.

. EMGINE AND ACCESRORY GROUND
OPERATION TEST.

{1} After warm-up, as indicaved by oil tempera-
tnee of 107 ey 707 2 (50% ta 158" F), the thrortle
should be advanced to full open position and rpm
should not be less than 16300

{2} The ignition shoulid be rested by switching
from "BOTH" to "LEFT magneto and then to
SRIGHT? magnete and back to “BOTH™, allowing
the engine to pick up loss in rpm. Engine drop-off

“should not exceed 75 rpm.

WAL

MNever syceed i0 secondrs on either magneta

Tk
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(3} Oil pressure should be checked for 50 to B0
pounds per square inch,

{4} Oil temperature should be checked far 107
to 70" C (50% to 158" F).

11. LUBRICATION.

A periodic check chart, figrre 31 and diagrams
locating points of lubrication, fignres 32, 33, 34, 35,
36, and 37 are provided to facilitate proper lubrica-
tion of the PT-13D “N28-5 airplane, Color coding and
lubricant key numbers have been incorporated to de-
note period of service and the lubricant to be used,

. SUBSTITUTE BEARINGS,

(1) All substitute bearings must be disassembled
te perform proper lubrication. Rigid bearings are
disassembled by removing the bolt which passes
through the cone; the cone, in two picces, is then
easily removed. Self.-aligning bearings are disassem-
bled by removing che bolt extending through the cone,
rotating the cone 90 degrees, and removing the cone
through the slots provided in the race.

{2) Bearing surfaces should be wiped clean or
washed in gasoline prior to the application of new
lubricant. It is recommended that a cloth satur-
ated with gasoline be used to clean the bearing races,
care being taken to prevent excessive gasofine from
contacting fabric covering.

Note
At cach lubrication period, bearing surfaces

should be examined for excessive pits or
burrs and the bearving replaced if necessary,

(3) When reassembling the bearings, the grease
retaining grooves should be filled with the grease

Nowizad 70 ﬂ..!-;[“ 1248
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specified in the lubrication charts and a thin film ap-
plied to all bearing surfaces.

(4) A complete list and illustrations of all
substitute bearings is included in Section IX of this
manual,

&, The rudder pedal assembly, figure 33, detail A,
tab control gear box, figure 37, detail I, tail wheel
post assembly, figire 34, detail A, tail wheel, figure
34, detail D, main landing gear wheels, figure 34, de-
tail G, muost be disassembled to be properly grease
packed.

CAUTION

Care must be taken to prevent grease from
coming in contact with the rubber bushings
at the elevator horn. (See figrre 32, detail
C.)

Note

Excessive amounts of grease are not re-
guired to lubricate the rudder pedal chan-
nels properly, figure 33, detail A, and the
seat support tubes, fpure 37, decail D, Qi
lubricants should be used sparingly to pre-
vent excessive oil from dripping on the fah-
ric covering,

12, SPECIAL TOOLS,

A Boeing special tool hit, E75-4513, including a
spanner wrench and  a Wing  compression  strut
weench, s included in the b:!gg;t;_.—;e compartment of
irplane. Mo other special tools are required for
130/ MI5-5 airplane.
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ARMY 25 HOURS (Mavy 30 Hours)

1. Idler—Rudder Control Cable .

« Key——Rudder Pedal Adjuster . I AP

3. Brake Cylinder Al‘tac]‘ling Boles . ... PR, . .
4. Bellcrank-—Rudder and Brake Conirol [T

5. Connecting Rod—Brake Pedul to Bellevank . . .

&, Bearings—Tab Control Handles. .. et
7. Tab Control Caldle Giror Linkage Jou:ts
8. Rudder Hinpges . . T
2. Tab Hinges and Hurns e e e e it e

10, Elevator Finges .. .

'I"I Aileron Hinges B
¥, Torque Arms—Main Landing Geﬂr

13, Carburetor Air Control Unit . i I
14. Engine Control Unic and Ct‘mmrtmg R(r:ls
15, Carburetor Air Cootrol Rods

16, Ignition Switch Connecting R-.uls -
17. Fuel Cock Control Rods—Rear Cockpit._.
1%, Fuel Cock Control Rods——Front Cnchplt :
19, Universal Joint—Flight Control Parhing Lock T
20, Bearings—Flight Control Parking Loclo . .

21, Beaving—=Elevator Lock Yole Shafe. N T P

22, Seat Adjvstment Mechanism R S P S P ST

ARMY (00 HOURS (Mavy 120 Hoors)

1. Bearings—Aileron Posh-Pull Tubes. .

. Tdler—Flevator Control . N A A NI

3 Rearing—Elevator (..nnl.ro] l‘ush l"uJI Tube el ki
4. Elevator Horn . -

5. Aileran Cancral Be”cr,&n]( aenil ﬂ.r-m I N AU WU S

6. Aileron Idler . A T SO N S
7. Control Stick Forks and Torqux Tube Be .
8. Rudder Pedal Support Bearing... et g D f e b bt o mie i ]
9. KEndder Tedal Adjusiing C]'(:(nrlcl.._.___. S T

16, trim Tab Gear Eox :

11, Triva Tab Gear Mechanism f"eﬂ! Pregs

12, Radder Control Idler Beariog 0ol il

13, Tail Wheel Post Assembly .. . A e
14. Main Landing Gear Wheel Bearings

15. Tail Wheel Bearings. s LS A O S
6. Carburetor Air (_,omrol ‘Roda mid BLlltra'ﬂks Aot et Casai e

17. Throttle and Mixture Control Rods and Bellmdnl,s

18, Carburetor Air Control Kod Bearing reeitan e e i

19, Pilot’s Seat Swppore Tubes L

20, Flight Control Lock Conneceing Rod i s et v e e e et e

ARMY 500 HOURS (MNavy 500 Hours)

1. Rudder Pedal Shafe._... .

Fig. No. Detail Lubricant
33 L84 AN-C-0A
33 A AN-O-GA
33 F AN-O-6A
33 ¥ AMLO-6A
33 ¥ AN-(-6A
13 E-B AN-O-0A
33 8] AN-U-GA
34 B AN-O-6A
34 [ AN-O-0A
34 E AN-O-6A
34 F ANO-6A
34 " AMN-G-3
35 C AM-O-6A
i3 (M) AN-O-6A
35 £ AMN-O-6A
36 A AMNO-GA
16 B AMN-O-6A
ié C AN-0-6A
37 A ANM-O-6A
37 B-C AN.O-GA
37 F AN-O-6A
37 E AN-O-GA
32 A AN-G-3
32 i AN-G-3
12 B AN-(:-3
31 [ A C3-3
32 D AN-G-3
32 E AN-G-3
32 ¥ AN-G-3
13 s AN-G-3
13 A AN-G-3
13 D A1
33 8] AN-G-3
LB [ ANAG-3
34 A AN-G-3
34 G ANG-15
34 ™ AM-G-15
15 A AMN-G-3
35 B-E-F-G AN-G-3
35 G AN-G-3
37 D AN.G-3
iz F ANG-3
33 A AN-G-3

Figura 31——Lubrication Petiodic Check List
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1.

LUBRICANT
AN-G-10

Figure 32—ailergn and Elevaior Controls Lubrication

AM-G-15

2 ANCLGA
4. AN.G-3

2

5. AN-G-3

Section Wi

ey

e

BB ARMY 190 HOUR - (NAVY 120 HOUR)
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Figure 33

Rudder, Bruke and Tab Confrols Lubrication
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Figure 34—Control Surface Hinges and Alighting Gear Lubrication
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LLIBRICANT
L. AN-G-10

2 ANLOGA
3,
4.
5

WS ARMY 24 HOUR = (NAVY 20 HOUR)
W ANMY 100 HOUR - (NAVY 120 HOUR)

Figure 35—Engine Confrols Lubrization .
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Ao ANG.
A ANGGos

UER ARMY 25 HOUR - (NAVY 70 HOUR)
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Figure 36—~Fuel System dnd Magneto Cantrol Lubrication
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Figure 37—Furnishings Lubricatio
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SECTION IV

MAJOR COMPONENT PARTS

AND INSTALLATIONS

1. WiNG GROUP,

a. DESCRIPTEON.

{1) The wing group consists of two upper outer
panels, a center section, two lower panels, two ailer-
ons, and the necessary struts and wires for rigging
the wings. The ailerons are incoeporated in the trail-

ing edge of the lower wing.

(2) The wings and center section are of conven-
tional waod fabric construction, using solid or lam-
i,nau:d, routed or unrouted spars of rectanguiar CTDES
section. These spars may be made of any of the [ollow-
ing species of wood; however, all material in any one
spar will be of the same species: Spruce, Moble Fir,
Western Henmlock, Port Orfard White Cedar, Yellow
Poplar or Douglas Fir. Only spars fabricated of
Douglas Fir are routed. At points of high streas these
spars are reinforced by the addition of mahogany

plywoed shims.

Figure 38—Upper Wing Siructure

Revised 20 April 1945

Figure 39—Lower Wing Streciure

(1) 'The ribs are of the truss type, constructed
of 5/16-inch square spruce sections joined together
at the joints by glued and nailed plywood gussets.
Suitable walkways covered with rubberized canvas
are provided at the lower wing roots.

{#) The compression struts, which are belted
between the spars, are fabricated of formed alumi-
sum alloy sections, riveted together and provided
with extruded section end fittings, The single drag
bracing system incorporates AM standard type, car-

bon steel square section rods and clevises,

(5) The interplane struts are made of drawn
streamline 17ST aluminum alloy tubing. The end
fittings are 245T aluminum alley reinforcement plates
riveted to the inside of the tubes. The lower end
fittings an the rear of the puter bay struts are ad-
justable through a chrome-molybdenum steel clevis,
which permits adjustment without removing the at-
taching wing bolts. Interplane struts are attached to
the wing by 145 aluminum alloy forgings bolted to

the spars.

EL
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(6) All other fittings, with the exception of the
chrome-molybdenum flying and landing wire lugs,
are 245T plates.

(7} Construction of the center section is essen-
tially the same as that of the wings, with two excep-
tions. The leading edpges are covered with 1/16-inch
mahogany plyweod and the compression struts are
modified to permit the installarion of the gasoline
tank. The center section or cabane struts are made
of drawn streamline 1787 aluminum alloy tubing
with end fittings of 245T aluminum alloy reinforce-
ment plates viveted to the inside of the tubes,

|
I
[,

|
|
|
I

Figure 40—Cenfer Section Siructure

(8) The ailerons are aluminum alley riveted
structures and are attached to the n'ing I)y fnrggd
aileron hinge brackets. A small metal trim tab is
bolted to the left aileron trailing edge.

Pt ot ) e

b, REMOVAL AND DISASSEMBLY.

{1} LOWER WING.—Prior to attempping re-

32
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maval of the lower wing panels, a suitable methad of
support must be provided to carry the weight of the .
upper wing panel. The following is a recommended

procedure for removal of each lower wing panel.

{a) The aileron push-pull tube must be dis-
connected from the control stick interconnecting

torque tube.

Figure 42—Aileron Push-Pull Tube Disconnect

(B) When remaving the left lower wing panel .

the pitor tubing must be

disconnected at the lower

wing strut and ac the
forward  wing  attach-

ment fitting. .
%

{e) The wing
wire stay should be re-
moved and the front
landing wire and hoth
front and rear flying
wires loosened to facili-
tate removal of the strut.
The rear landing wire
shiould not be loosened as it supports the weight of
the lower wing.

Figure 43-—Pitot Tubing

{d} The connecting bolts should be removed

from each lower wing strut fitting.

{e} The lower wing should be supported at
the hand hole by an average man and both landing
wires disconnected at their wing attaching point.
After disconnecting the bonding and removing the .
nuts from the wing attaching bolts,accessible chrough

Revised 20 April 1945
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access doors on the underside of the wing, the wing
should be moved slightly to facilitate removal of the
bolts.

Figuré 44—Rear Wing Root Cennecting Bolt Removal

(2} UPPER WING.—The following is a recom-
mended procedure for removal of each upper wing

Parlcl:

{a) The wing closure strip must be removed
and all interwing wiring disconnected by sliding the
transparent tubing off the quick disconnect and pull-
ing the wires apart.

Figure 45—Disconnecting Interwing Wiring

r.’)) All bnnr‘ling between the upper wing and
the center section should be disconnected.

{c} Flying wires should be disconnected at
the wing httings. :

(d) With two men supporting the wing panel,
the strut attachment bolts and nuts from the wing
attachment bolts may be removed. Slight movément
of the wing facilitates removal of the wing attach-
ment bolts.

Revised 20 April 1945
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Note

It is suggested that the struts be completely
removed to avoid the possibility of damag-
ing the strut fittings on the lower wing.

Figure 46—Remaval of Upper Wing Connecting Bolls

(3) AILERON,

{a) All bonding Letween the aileron and
lower wing panel should be disconnected and the
aileron link balt removed.

Figure 47—Aileron Link Bolt

(&) The ailercn may be removed by detach-
33
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ing the four aileron clevis auts located on the under-
side of the aileron.

. gy

PR

R o7 o, 58
Figure 48-—Aileron Clevis Nuls

(4) CENTER SECTION. - The cuter wing
panels of the upper wing should be removed prior
to attempting removal of the center section, The fol-
fawing instructions are recommended procedure con-
cerning vemoval of the center section,

{a) The fuel tank should be drained and all
fuel lines disconnected from the underside of the
center section. The pressure line should alse be dis-
connected at the back of the venturi tube.

Note

The fuel gage should be removed to prevent
breakage while ) emoving the center section.

fk) With all tubing and rigging wires discon-
nected, interplane strut upper bolts should be re-

moved and the center section lifted from the airplane.

Mote

With the center section removed, the cabane
strits should be removed to eliminate the
possibility of damaging the strut fittings.
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o MAINTENANCE REPAIRS.
{1} FITTINGS.

fa) ROOT FETTING §,——~The root fittings for
upper and lower wing panels are constructed of 2457
plates  with X413 or NEBa3O steel  bushings
{§-280-128) pressed into them, This type firting pro-
vides pin joints wusing AN standard 14-inch bolts.
Should the bushings in the plates become damaged or
worn out-of-round, they may be replaced by slightly
oversize bushings of nermalized X4130 or NEB&3Q
material. The bolts artaching the root fittings to the
spars should be lept snug at all times bar not deawn
tight enough te fracture the wood fibers of the spar.

{b) INTERPLANE STRUT FUPTINGS .~
Interplane struoi fittings, bolted to the spars, entend
through the upper surface of the lower wing and the
fower surface of the upper wing. These Otcings are
machined from 145 aluminum alloy forgings. 1f dam-
aged in a crash, they may be straightened cold and
should be closely inspected for cracks after straight-
ening. Steel bushings [§-2B0-125) are pressed into
these fittings where the interplane strut bolts pass
through them. If chese bushings become worn or out-
of-round, they may be veplaged with X4130 ar
NER&30 steel bushings 1./32-inch oversize.

(2) STRUTS (CABANE AND INTERPLANE),
—Sieel shoulder bushings (5-280-125) are pressed
into the cabane and inerplane struts in such a way
as to pass through both the strut tube and the rein-
forcement plates riveted to the inside of the tube.
Should these bushings hecome worn or out-of-round,
they may be replaced with bushings i/32-inch over-
size.

Attachment bolts for wing or strut fitting
should be replaced with new bolts when any sign of
wear is indicated. All nuts should be tightened only
sufficiently to assure secureness.

[3) WALKWAY COVERS,—Excessively worn
walliway covers may be replaced in the following
manner:

{a) The binder strip on the cuthoard edge of
the walloway must be removed and the old wallway
cover taken off.

(b} Entire walkway surfaces should be thor-
oughly cleaned with gasoline,

Note

Any cement which cannot be removed with
gasoline must be sanded until removed.

Revised 20 April 1945
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(e} Rubber cement conforming to AN Speci-
fication No. AN-C-54 is applied to the walkway sur-
face and to the back side of the wallway cover.

{d) Both surfaces should be allowed to par-
tially dry before placing the cover in its correct posi-
tiomn,

(e} With cover in its proper position, the
binder strip is reinstalled.
MNaote

The walkway should not he used until the
cement has been allowed to dry over night.

{4} INTERPLANE WIRES.—Interplane wires

Section |V
Paragraph 1

showing signs of permanent set ar wrench marks
should be replaced by new wires,

d. INSTALLATION.—Installation of che wing
panels to the airplane requires the use of no special
tools or equipment; however, the wing panels must be
installed in the following sequence, center section
fiest, lower wing panels second and wpper wing pan-
els last,

The following procedure should be followed to
facilitate installation of the individual wing panels;

1) CENTER SECTION.

{a) With cabane struts connected, the center
section should be lifted or hoisted into its correct posi-
tion amd strut attachment bolts installed.

Figure 49—:\!\":‘»0 Installation

kL
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{b) The deag, anti-drag and roll wires should
he connected. Both anti-drag wires should be set for
a pin-center distance of 38 inches. This will place the
center section in an approximately correct position.

{2} LOWER WING PANELS.—In the event a
new lower wing panel is being installed, the inboard
aileron push-pull tube must be installed prior to in-
stallation of the wing panel to the fuselage. The push-
pull tube attaches to an idler in the wing, accessible
thrnugh an inspccl‘iun door.

{a) The landing wires should be connected to
the lower wing and the lower wing placed in posi-
tion 5o that the two lIower wing attachment bolts can
be inserted.

(B} With the lower wing attached to the fuse-
lage, the rear landing wire should be connected to the
center section to support the weight of the wing and
the aileron push-pull tube connected to the control
horn on the control column torque tube.

(3) UPPER WING PANELS,

{a) 'The wing struts should be connected to
the upper 'h'ing panel and the 'Wing p:lrle-.l lifted or
hoisted into position so that the two installation boles
can be inserted through their respective fittings,

(B} The struts should be attached to the
lower wing strut fittings.

{4) Al Fnterpiane wires should be connecred
and the airplane rigged in accordance with rigging
procedure,

Note

When mstalling interplane wires, the right
hand threads in all instances are to be p];iced
at the lower end of the wire.

e. RIGGING.—Wing stagger; wing dihedral angle,
and wing incidence angle determine the flying char-
acteristics of the PT-13D/N25.5 airplanes. The cor-
rectness of these factors depends entively on the meth-
od of rigging. For this reason it is suggested that spe-
cial attention he given to the rigging proceduore,

{13 SPECIAL RIGGING TOOLS.—The follow-
ing equipment should be used to rig the airplane.
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{@) WIRE WRENCH.—To climinate the pos-
sibility of seratching ar nicking the steel brace wires,
a wire wrench similar to
the one shown in figure
50 should be used.

Such a wrench
can he fabricated by
wedging a piece of wood
approximately six inches
long inside a piece of 1-
inch pipe of equal length, A slot twice the thickness
of the rear flying wire should be cut in each end of

the pipe.

Figure 50—
Wire Wremch

(b} DIHEDRAL BOARD.—A dihedral board
can be fabricated of 2- by 4-inch stock seven feet
losig, with one edge tapered at a 1%: degree angle.
{See figure 51.) The board should be made from hard
wood to minimize possible wear through extensive use,

[ MAME OF PART | MATERIAL s
[ BOARD-DIHEDRAL | WODD — HARD | Ixdxkd

Figure 51—Wing Dihedral Board

{c) INCIDENCE BOARDS. — Incidence
boards for the upper and lower wing panels should be
made from 2- by 4-inch stock ta the dimensions given
in figures 52 and 53. The straight side of the inci-’
dence board for the upper wing must be tapered at
four degrees, and that for the lower wing at three de-
grees.

(d) CONTROL STICK NEUTRALIZING
TOOLS.— These tools comprise a metal collar, a short
link, and an adjustahle link.

1. The collar has a small hole drilled in its
exact center and is made to be clamped on the top of
the control stick, (See figure 55.) .

3. The short link is made of metal, with a
curved end to fit on the cross tube below the front ine
strument panel, and at the other end a point to fit
into the hole in the collar on the contral stick. The
short link is wsed in aligning the elevators with the
Yrabilizer, (See figure 55.)

Revised 20 April 1945 .
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5-(STAGGER) = 265" 1 14" AT §TRUT POINT [
[ f
INDEX | i ) i H . | TENSIOMETER READING
Na. o CTIE ROD NO. | NOMENULATURE J SIZE __'_iﬂmnmm T e T AR
1 | 73-1001-1 Tie Rod—Caoater Section Reil ( S/18-24-6100 - 1140 ] 1250 1400
2 ANI’F.’HAI’_.;-.H?s TieRod—anti-drag Cabane | -sjn.zd.sacu; . ! MNa Beqd. Load | Mo R;;du.ni_und | MNa Reqd Load
3 AMETIAL-3925 Tie Rod—Dieap Cabane 'n,.r‘ln.‘:-zd.-s!clu ] [ETD) I 1650 . ziaa
) 4 AN;?;.\C-EZUES Tie Rod—Front F.lmihg Wir:l B s,#:a“.;‘:..s;nu ] _I;lsa - 550 o 250 L
Bk : h AN&?SAC-&MD- Tie Rod—Rear Lan;l'mz t-(r'irc \,.;'1-;;--?4-6:00 I.. 1500 1850 220‘0
@ ANEZSAC-5300 o Rod—Frant 1_.:..‘1'.,.,;-\:;:ire 5A1G 246100 Jlauu 1750 2000
7 ANG;E:&C-I.L‘FZE Tie Rod —Rear Flying t;'lin l 5/8-24- B0 Ei00 . 1200 14n;1
B _41.1;;?;;1-35;1-; 'I'Jallntl--.—l.u'lv:r I'"ru;a: 1:.J'4;-zs-x4uu . 213 | 315 415.
S AMNETAAIRIN . | Tne I{ud—l.nw::flt ar N 1;4.23-34'0-;; IH. 33% 413
__: ANS‘;:;-A?A?.S | Tie Rod—Upper Frou 1_0—.1 2-7100 oo EX1) 400
__;_1_.__1%1';1-;;.!"3;-4;;5___ Tie Ilnd-“";'pp!: Rear ._l-_.m-sz--:zluu | ";.tru ' Is-uo . 400 B

Figure 5d-—Rigging Diogram
Revised 20 April 1945 ar
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Figure 55—Short Link and Collar

3. The adjustable linle consists of two rods
joined by @ turnbuckle, One end is constructed to fit
ineo the hole in the collar on the contral stick, and
the other is curved to hool over the right or Teft
upper longerons. The adjustable linl is used in align-
ing the ailerons with the lower wings. {Sve figure 56.)

Figur 56— Adjustable Link

fe) TENSIOMETER.—A tensiometor.  Con-
forming to AAF drawing No. 12A2148 should be used
to checlc tensions on the wing and interplane wires.

Note

A tensiometer maust he used to rig the air-
plane properly.

{f) LEVEL BAR.—A Jewel bar should be
made from metal suitable to maintain a squareness
within close tolerance. This bar should be worched in
four places to allow clearance of the {loorboard edges
and the storage battery hraclet rods, when used on
the lateral leveling lugs. (See fignre 38.)

(g) SWINGING PROTRACTOR.,—A swing-
ing protractor similar to the ane shown in figure 37
should he wused to check the aileron and elevator
tra Ve]-

(b) MISCELLANEOUS EQUIPMENT . ——Ad-
justable jacks, plumb bob lines, a 25-foot steel tape,
4 16-inch scale, a level protractor, and a conventional
spirit level ave the additional necessary eguipment
required to rig the wing bays on this airplane prop-
erly. :

{2) RIGGING PROCEDURE. —With wing pan-
¢ls and center section installed, the following rigging

instructions should be adhered to.
»
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Figure 57—Swinging Pretractor

Note

Roth sides of the airplane should be rigged
at the same time, Tf one person does the en-
tive rigging job, he must remember to per-
form cach step in the procedure an both
sides of the airplane before beginning the
nexc Et.l.‘p.

{u) LEVELING.

1. A close ficting wooden bloek should be
placed between the torque links of the main gear
shock steuts,

2. #An adjustable jack should be placed be-
neath each main fanding gear axle jack point.

Mote

1f the landing gear is removed, jacks are
placed under the wing jack points, or under
a suitable substitute support.

1. An adjustable jack should be placed be-
neath the rear jack point lecated immediately for-
ward of the tail wheel.

4. The storage battery, if instulled, must
he removed to provide access to the leveling lugs.

5. The leveling har should be placed on the
leveling lugs provided on the lower longerons im-
mediately aft of station number 1. {See figure 38} A
spirit level should he placed on top of the leveling
bhar and the airplane leveled transversely by adjust-
ing the jacks under the main landing gear ov wings,
or nnder the substitute support.
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Figure 58-—Transverse Leveling

6. The spirvit level should be placed on the
leveling lugs provided on the lower fuselage cross
tubes at stations 1 and 2 and ll!tili['lﬂi\ﬂﬂ leveled imlg—
itudinally by adjusting the jack beneath the rear
jack point. {See figrere 59.)

Figure 59—longitudinal Leveling

{b) CENTERING -—The sectinn
should be centered by hanging a plumb bob over the
outboard side of cach front upper wing attachment
bolt bushing and the distance measured from the fuse-
Jage box tube to the plumb bob line. This distance,
23 inches (£ 1/32), must be equal (= 1/16) on
each side of the fuselage, Location of the center sec-
tion is controlled with two sets of roll ‘wires having
two wires each, both of which must have equal ten-
sions { 150 pounds). Correct roll wire tensions are
1100 minimum, 1250 nominal, and 1400 pounds max-
imum. {See figure 60.)

centefr

CAUTION
Wire wrenches only (figure 30) are to be
used to tighten or loosen rigging wires, The
use of pliers or other conventional wrenclies
will cavse damage which may lead to failure
of the wites,
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Figerae d0—Center Seclion Centering

Maote

Ta obtain equal roll wire tensions within the
specificd tolerances, it is often necessary to
gquarter a roll wire by removing the clevis
pin front an attaching elevis and running
the clevis up La turn.

{c) DIHEDRAL SETTING.—The correct di~
hedral anpgle is set by placing the dihedral board on
top of the lower wing with the small end of the board
toward the wing tip, A snirit level should be placed
on top of this board and the rear landing wire ad-
justed watil level reading is abtained. {See figure 61.}

Mote

The rear landing wire at this paint will be
supporting the weight of the lower wing
and all other wing wires should be com-
pletely slack. '

Adjustment of the lower wing to the cor-
reci dihedeal angle will automatically set the upper
wing at the correct angle,
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Figure 61—Wing Dihedral Check

{d) SQUAREMNESS CHECK -——Squarencss of
the lower wing panels should be checked by scaling
the distance from the center of the propeller shaft ar
the frant of the engine to the centers of the bolts at
the right- and left-hand lower front strut points.
These distances should be equal within 34 inch. Align-
ment of the lower wing panels should be checled if
this tolerance is exceeded.

1f a wing panel is "out-of-square” it will be
necessacy to re-rig the panel by adjusting the inter-
nal brace wires.

fe) WING STAGGER.—The wing stagger is
determined by hanging a plumb bob aver the leading
edge of the upper wing directly in line with the strut
point and measuring the distance from the leading
cdge of the lower wing to the plumb bob fine. This
distance must be 26-13/16 {2 Yy) inches. (See figure
62.)

MNaote

Stagger should be 26-9/16 tL 14} inches
with upper spoiler strip removed.

Tf the wing stagger is too great, the anti-
drag wire should be tightened and the drag wive lons-
ened the same number of turns until the measurement
is within the specified tolerance, Tf the wing stagger
is too small, che procedure should be reversed; chat
is, tighten the drag wire and loosen the anti-drag
wire. After the strut point stagger has been set, the
drag wires should be checlked for 200 minimum,

1650 nominal, and 2100 maximum pounds tension.’

Mo tensiometer reading is required for rhe cabane
anti-drag wires.

CAUTION

After the correct tension for the drag wires
has been obtained, the drag and anti-drag
wires must not be moved during the re-

mainder of the rigging procedure,
»
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Figure 62—Wing Tip Siagger Check

(f] TANDING AND FLYING WIRE AD-
JUSTMENT —The rear landing wire and the rear
flying wires form the rear bay andd pull against cach
other, If either the landing wire or the flying wires
are tightened in either the front or the rear bay, the
remaining wire or wires will increase in tension, The
strut arrangement between the wupper and lower
wings is stationary, and any movement of cither wing
by necessity moves the other wing. With these basic
ideas in mind, the procedure is as follows:

{. The rear landing wire should be tight-
ened six or seven half turns, This will pull the lower
wing up, making the diliedral angle too great. This is
counteracted by tightening the rear flying wires to
their correct tension of 1000 pounds minimum, 1200
nominal, 1400 maximum. Since the flying wires are
attached to the fuselage, this pulls the upper wing tip
down and corrects the dihedral of both wings, as
well as giving the rear landing wires their proper ten-
sion of 1500 pounds minimum, 1850 nominal, 2200
AR,

2. All wires in the front bay should be
tightened “hand-snng" and then the fromt flying
wires rigged to a tension of 750 pounds minimum, 850
nominal, 950 maximum,

3. Step 2 should automarcically set the front
landing wire to within its tolerance uf 1500 pounds
mininwm, 1750 nominal, 2000 maximuin. If these
tolerances are exceeded, the front flying and landing
wires.must be adjusted until all front bay wires are
within tension tolerance.

4. The strut point stagger should be re-
checked as autlined in paragraph (e). Tt the stagger
is not within the specified tolerance, it should be cor-
rected by adjusting the front flying wires and frent
landing wire. The upper wing may he moved for-
ward by tightening the front flying wires and may be
pulled aft by tightening the front landing wire. In

weither case, the corresponding wire or wires should bz
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loosened the same number of half tutrns to maintain

the proper tension on all wires in the iront bay.

CAUTION

When only one wing his been replaced and
that side of the airplane has been rigged, it
is necessary to check tension an all wing
wires on the oposite side of the airplane, 1f
tensions are not within specified tolerances,
the wing should be ve-rigged,

Figure 83—Upper Wing Incidence Chieck

(g} INCIDENCE SETTING.

I. The upper wing incidence angle should
be checled by placing the upper incidence board, with
a spirit level on its vader side, directly under the first
rib outboard of the strac fitting, (See figure €30 If
the incidence angle is too sreat, the rear flying wires
must be loosened; if rhe angle is too small, the reay
flying wires must be tightened. The incidence is cor-
rect when a level reading is obrained.

CAUTION

When it is hecessary to correct the mcidence
angle, the tension of the rear iandiug wire
must be rechecked after adjusting the front
flying wires.

2. The lower wing incidence angle should
be checleed by placing the lower incidence hoard, with
a spirit level on its under side, directly under che first
rib outboard of the strut fitting. ‘This angle should be
corrected by adjusting the rear strue length at is
lower fitting. (See figure 64.)

Mota .

Afrer the wing incidence angle is ser, the
lock nut must be secured.
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Figure 84— Llowear Wing Incidence Chack

{5) AILERON ADJUSTMENT,

I The control sticks should be placed in an
absolutely newvtral lateral position. This is accom-
plished with the uee of the contral sticlk collar {franre
55), the adjustable link {figure 56}, and o small level
protractor. See figure 65 for correct application of
thes: taols,

Note
Since the wooden control sticl is turned
with 2 slight taper, iv will be necessary (o

set the level protractor ac i degree to com-
pensate for the taper of the stick.

Figure $5-—Neutralizing Stick tor Aileron
Adjustment

2. With the control stick clamped in a neu-
tral position, the eyebole on the inboard end of the
aileron push-pull tubes should be adjusted wntil the
ailerons are in a neutral position. (See figure 66.) The
leck nut should then be tightened.
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{2} The stahilizer is constructed as a unit and
attached to the fuselage with four AN standard bolts )
passing through four forged chrome-melybdenum .
steel lugs, The stabilizer is of an unsymmetrical sec-
cion wicth maximam camber on top. {See figure 67.)

(3} The elevators are symmetrical righe- and
lefi-hand units hinged to the trailing edge of the
stabilizer. They are bolted together at the plane of
symretry, with a forged aluminum alloy control horn
insealled at their joining point, {See fignre 680

(4) Wooden trim tabs, controllable in flight, are
imset in the mboard trailing edges of the elevators.
{8ee fignre 65.)

Figure 66—Trimming Aileron With Wing

3. The swinging protractor (figure 57)
should be attached to one of the ailerons, and the stop
bolts. which limit the sovement of the horn on the
intersticl torque tube should be adjusted to give
cwenty-three degrees of upward aileron travel. The

adjustment is correct when the maximum wpwasd Figure 68—Elevator Structure
cravel is 614 inches, measured from the trailing edge
of the wing to (1:|e trailing edge of the inboard efld of (5] The fin i similar in construction to the
:he‘ aileran. Setting the upwnwl} cravel antomatically stabilizer, and it bolted to the upper fuselage truss
’JJ"*;“ I‘I"e d"“’":‘:r"! ;T'“""'II' The lockﬁmzt.s "'11' tl: and supporred by brace wires. {See figare 70.)
olt st hien re F 5 .

stap s R HE e rﬁ_grg £ 66) anc - (6) The rudder frame and mast are welded into
clamps removed from the control sticks. . : 1 :

an integral unit, with a small metal trim tab at-

tached to the trailing edge of the rudder to afford
ground adjustment to overcome tyaw,” (See figure

2. TAIL GROUP. 69.)

. DESCRIPTIOM.

{1} All units of the empennage are constructed Figure 89—
from chrame-molybdenum steel tubing with fabric Rudder Structure  —+
cavering. Leading edges, trailing edges, and root ribs !
of the elevarors, stabilizer, and fin are fabricated of
2487 aluminum alloy sheer. Tail surfaces are braced - -
by two systems of AN standard type carbon steel
streamline wires, ane in the plane of the front stabil-
izer spar and one in the plane of the rear spar. Both
systems are attached to the fin, stabilizer, and lower
fuselage truss through concentric welded lags.

Figure 70—
4= Fin Structure

Figure 67—Stabilizer Struciure - . '
. Revised 20 April 1945
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b, REMOVAL AND DISASSEMBLY,
(1) RUDDER.

{a) The tail wheel side cowling and the stab-
ilizer cowling must be removed g provide access to
the disconnect in the rudder Iig]{l cable nsst'rnh]'_v,

. (&) The rudder light cable may be discon-
nected by sliding the transflex tubing back and pull-
ing the connection apart.

Figure 71—Cable Clamp Nut

) The Ferrule nut, which attaches the rud:
der conduit assembly to the bracker provided on the
fuselage structure, and the cable clamp on the fin post
must be removed before attempting removal of the
rudder, {See fignre 71.) :

Figure 72—Fin and Rudder Connecting Bolrs
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{d) Tension of the rudder control cables
should be released and the cables disconnected from
the rodder horn,

{e) Bonding should be disconnected between
the fin and rudder and the rudder installation boles
vemoved. (See fignre 72.)

(2} FIN.~~The rudder should be removed prior
to vemoval of the fin; however, the fin and rudder
may be removed as a unit. Removal of the fin and
rudder as a unit requires the disconnection of control
cables, electrical wiring, and bonding as set fortl in
rudder removal, in addition to the ftl”owing removal
procedure for the fin assembly.

‘Figure 73-—Front Fin Boli Removal

The fin assembly is removed in the following
inanner:

{fu} Brace wires are disconnected from the fin
and the three-way bending connection disconnectid
immediately forward of the front fin hole.

{5} The front and rear fin holts are now re-
moved. The rear fin bolt also attaches the rudder lighe
cable clamp referred 1o in rudder removal. (See fig-
wre 7.}

(3) STABILIZER - AND ELEVATOR. w=The
stabilizer and elevators are usnally removed as a
unic; however, they may be removed separately, The
fin assembly must be removed to permit removal of
the stabilizer assembly,

The fellowing procedure is for the removal of
elevator and stabilizer as a wnic:

{fa) The lower stabilizer brace wires should
be disconnected and tension relieved in the trim tab
conivol cables by lousening the turnbuckles.
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Figure 74—Removal of Frent Stabilizer Bolts

(&) Trim tab contral cables should be discon-
nected at the tab control mechanism and the front
stabilizer installation Loles removed. (Figure 7}

{e) The elevator push-pull tube must be dis-
connected from the elevator control horn and the two
vear stabilizer attachment bolts remaved. (See fignre
75.)

Figure 75-—Rear Stabilizer Balt Removal

{4) ELEVATORS.—Each elevator may he re-
aioved as a separate unit in the following manmner:

fa) With cable tension released, the trim tab
control cables should be disconnected and the trim
tal cable pulley, located on the underside of the stab-
ilizer, removed. {See figm'e 7ot
-
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Figure 78—Trim Tab Ceble Pulley

(b} The elevaror upper horn bolt must be re-
moved, (See figare 77.)

<

CTENG
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Figure 77—ilpper Elevator Horn Balt Removal

fe) The elevarar lower horn bolt must be re-
mioved. [See figure 78.)

Figure 78—Lower Elevator Horn Bolt Removal

fd i All bonding should be disconnected and
the three holts connecting the elavator and stahilizer
removed. (See figure 79

fel The elevator may then be removed. Care
Jshould he taken when removing the elevator fram
the stabilizer to see that the rrim tab control cable
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Figura 79—Elevator Hinge Bolts

does not tear the fabric as it is polled from the stab-
ilizer, Since the elevators are two separate symmeteical
units, the removal procedure is identical for beth
sides,

{5) TRIM TABS-—The following procedure
outlines the steps necessary in remaving the trim
tabs while the elevator is installed on the airp]anc.

{22} The elevator trim tab control cable turn-
buckle should be loosened to relieve cable tension, and
the cable then removed from the trim rab at the tab
fitting.

(&) The trim tab hinge pin is removed allow-
ing removal of the tab, {See figure §0.)

Figure B0—Trim Tab Hinge Pin

o, INSTALLATION.

(1) STABILIZER AND ELEVATOR, — The
stabilizer and elevators are |n_tnt cumnlun}y removed
and installed as a single unit in the manner listed be-
low.

~ {a) Before setting the unit in place on the
fuselage, the upper and lower brace wires should be
atcached to their respective stabilizer fittings,

Rovised 20 April 1945
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I'f),l With the stabilizer wnit in pl::u:s!, two
1/16-inch steel washers (AN260-616) are placed be-
tween the stabilizer attachment ﬁtlings and the fie-
tings on the fuselage frame, and the attachment holts
are installed. To facilitate installation and inspection,
the front stabilizer bolts should be installed with the
nuts up and the rear bolts installed with the nuts
down.

{r) The bonding jumpers should then be at-
tached and the lower brace wires secured,

(d} The elevaror push-pull tube is attached
to the elevator control horn and adjusted in accord-
ance with the empennage rigging procedure, para-
graph d, following,

(e} Trimm tab contiol cables showld then be
connected at the trim tab control mechanism,

{2) FLEVATOR.—Individual elevators may

" be joined to the stabilizer and opposite elevator in the

following manner:

{w} Elevator hinge bolts are installed and the
bonding at the hinge point connected.

(&) The control cable pulley should be rein-
stalled on the stabiliver. The trim tab control cables
should be inserted tilrnugh the openings in the root
ribs, passed over the pulleys, and threaded through
the elevator fabric.

Mate

To facilitate the above operation, wires may
be attached to the ends of the cables to aid
in directing the cables through the holes
provided.

{e) Dolts attaching the elevator to the con-
t['ol hnTU. ﬁ'thl]d 1:'('_‘ instﬂllcll-

{ri;i Trim tab control cables are attached and
rigged in accordance with empennage rigging pro-
cedure described in paragraph o, following.

(3) FIN.—The fin assembly may be installed in
the ntlnwing IANNer:
fa) With the finin position, the forward and
alt attaching bolts should be installed and the brace
wires connected,

Note

The rear fin attaching bolt also holds the
tail wheel cowl in place., Tt is therefore nec-
essary to install this cowl before the bolt is
set and safetied,
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(b} The bonding at the front atrachment fit-
ting should be conneccted and the fin hrace wires
rigged to proper tension as described in the rigging
procedure set forth in paragraph d, following.

(4) RUDDER.—With the fin in place and prop-
eely rigged, the rudder is installed in the following
manner:

fd)‘ The three rudder attachment boles A
installed and the bonding ar each hinge point at-
tached,

Note

The _|‘n-.;|ring in the rodder hinge fitting an
the fin assembly should be inspected and, if

AN 01-70AC-2

found to be worn dr excessively pitced, it
should be removed and a new bearing
pressed in place.

(&) The rudder tail light conduit should be
clamped at the aft fin attachment point and the light
cable connected at the brachker assembly provided on
the qucTagt frame.

Note
Transflex tubing should be shid over the

quick disconnect and tied in place.

{e}) Cables should now be attached to the
rudder horns and rigged co the proper cable tensions
described below,

Figure 81—Empennage Installation

46 .
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d. RIGGING.—Before attempting the empennage
rigging, the airplane must be leveled according to
the procedure found under wing rigging, section IV,
paragraph 1,e.(2).

(1) The upper and lower brace wires should be
tightened snug with the hands only.

{2} The stahilizer should be leveled with a con-
ventional spirit level placed on the twao elevator bear-
ing fittings, {See figure §2.) Both sides of che stab-
ilizer should be checked. Leveling s accomplished by
adjusting the upper and lower rear brace wires.

CAUTION

Wire wrenches only (see fignre 50) are to be
used to tighten or Joosen rigging wires. The
use of pliers or other conventional wrenches
will cause damage which mavy lead to failure
of the wires.

Figure 82—Stabilizer Laveling

{3) The fin should be leveled vertically. {See
figrure §3.) This adjustment is made with the upper

rear brace wires.

(4} The fin and rudder should ‘he cfamped to-
gether and visually aligned with the center scction
spar stiffener by adjusting the upper front hrace
wires. The clamp is then removed.

(5) The upper front brace wires should be ad-
justed to a pin center length of 4534 inches. The
lower front wires should be adjusted to a length of
40 7%y inches. -
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Figure 83—Fin leveling

{6) The tension of the empennage brace wires
should be cheched with a tensiometer. The wupper
wires should have a tension of 200 to 400 pounds;
the lower front wires, 215 to 413 pounds; the lower
rear wires, 235 to 435 pouwnds.

(7) ELEVATOR ADJUSTMENT.

{a} The control sticks should be neutralized
lohgiludinany b}r the vse of the collar and short link,
as shown in fignre 84,

Figure 84— Meutrolizing Stick
for Elevatar Adjustment
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Figure 85——Elevater Trimming

() With the control sticks clamped in neu-
cral position, the elevator is to be aligned with the
stabilizer by placing a straightedge on top of the ele-
vator and stabilizer parallel to the fin and adjusting
the clevis at the rear of the elevator push-pull tube
until the straightedge indicates alignment of the sur-
faces. (See fignre £5.) The loclk nut should then be
tightened.

Figure 8- =
Elevator Travel Check

Figure 87—Elevatar Travel Adjusiment

{c) The elevator should he checked for 287
up travel and 227 down travel with the swinging pro-
tractor as shown in figure 86, Down travel ildjus!.-
ment is made by increasing or decreasing the length
of the stop bolt an the front control stick as shown
in figure 87, Up travel is regulated by adjusting the
stop balt on the rear control stick. When the adjuse-
ments are correct the lock nuts should be vightened.
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{(B) RUDDER ADJUSTMENT,

() A wooden block 211,16 inches in length
should he placed berween the trant of each rudder
pedal rack and the phenolic stop bloch located on the
buss cable pulley brackets, The rudder buss cable
shouTd be rightenad to hald the pedal racls against
the wood blocks.

Nate

After vipging, all cables in che system should
have not more than three threads owt or
twelve threads in at either end of the turn-
buclle barrels.

(b} The turnbuckles ac the rodder control
horas should be adjusted to obrain visual alignment
af the rudder with the fin and with the center section
stiffener over the fuel tanlk, [See figure §8.) The
wooden stop blocks should then be removed.

Figure B8—~Rudder Adjustment

{e) Rudder travel should be checked for 30
degrees, or 17 inches ar the wailing edge, on each
side of the neutral position.

(d) The rudder contral cables should be
checlied far a tensiometer reading of 60 to 80 pounds,

{e) The tail wheel control cables should be

tighteéned and checled for a tensiometer reading of °

35 te 45 ponnds,
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(?) TRIM TAB ADJUSTMENT.

{a) Both cockpit trim tab control handles
should be set at zero, and the turnbuckles located aft
of the tab control non-reversing mechanism adjusted
to obtain visual alignment of the trailing edges of the
tabs and elevators,

{b} Correct trim tab cravel of 15 degrees, or
144 inches, in each direction may be obtained by
filing the tal control horns as necessary.

{c) The trim tab control cables should be
checked for a tensiometer reading of 10 to 15 pounds.

£, MAINTENAMNCE REPAIRS.~Only minor
maintenance repairs may be accomplished on the em-
pennage  without affecting  structural members;
therefore, maintenance personnel should refer to the
structural repair manual for this airplane before
repairing any internal damaged members of the em-
pennage.

Minor repairs consist of replacing damaged or
broken brace wires and keeping all drain holes free
from obstruction.

3. BODY GROUP.

a. DESCRIPTION,

(1} The body group consists of the fuselage
frame strueture with all cowling and fairing.

—

Figure 89-—Body Assambly

Fl

(2} The cowling and fairing is of stamped and
drawn aluminum alloy sheet, Cowling is suitably
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reinforced and provided with Drus fasteners or
serews for attachment. Aluminum alloy stringers
and arches are riveted together and bolted to clamps

" ]

Flgure 0—Fuyseloge Frame Assembly

attached to the fusclage sttucture to form fuselage
fairings over which fabric covering is applied.

(3} The fuselage structure is of welded chrome-
molybdenum steel tubing with fttings for attach-
ment of the landing gear, lower wing, cabane struts,
and flying wires provided as an integral part of the
fuselage structure,

b, MAINTENANCE REPAIRS.

(1) COWLING AND FATRING. — Should
cracks develop in the cowling or fairing, it is recom-
mended that the crack be stopped by drilling # small
hole approximately 1/16-inch in diameter through
the cowling at the end of the crack, Care must be
exercised to make sure that che hole clears out the end
of the break and that it is round snd smooth, To re-
inforce the area around the erack, a patch of suit-

. abe size may be riveted or spoi welded in place over

the crack, Repair of this t¥fpe must be used only on
non-structuial members,

Mate

Dwe to heat treatment of cowling, torch
welding should not be artemipted.

Careful check should be made at various inspec-
tion periods to ascertain that fairing arcund lift
handles maintains the proper contour. Should this
fairing become excessively bent in, the rudder cables

49



Section IV
Paragraphs 3-4

might be fouled. The fairing may be straightened by
cutting a hole in the fabric and paiching the fabric
afeer the fairing has been straightened.

{2) FRAME ASSEMELY.

{a) GENERAL.—The margins of safety for
the fuselage sLrucours are curnp:ll'ath'ch' higl\. Small
cracks in the tubes or welds may be repaived by weld-
ing if they do net extend morz than theee inches from
the center line of the jaing, with the one exception
that the frame crass-tubes a1 stations T and I should
pnever be welded due to heat treprment of the mate-
rial.

In order to vepair a Duselage, it 15 often more
satisfactory to splice in a tube vather than replace
an entire Jongeron or tube. Insteuctions concerning
splicing or replacement of tubes muy be found in the
structural repair manual for this aivplase, Wire lugs
which are crached must be veplaced by new lugs. The
structural repair manual for chis airplane sers forth

methods and procedure for replacement of these lugs.

(b b FITTINGS.—The following fuselage at-
tachment fittings are formed of chrome-moybdenum
steel: front cabane struc hitings, rear cabane strut
fictings, lower front spar fittings, lower rear spar
fittings, main landing gear sponson knockle fictings,
landing gear torque arm httings; and rear stabilizer
firtings. These fictings are so designed that when re-
quired, they may be deilled @/ 1é-inch oversize and
chrome-molybdenum steel bushings pressed in place,
thus enabling the use of standavd size attachmenc
boles. This applies only to the fittings lisced above and
not ta the wire pull fittings which correipond o
seandard wire lug dimensions and muse not b Arilled
OVersize.

fe) ENGINE MOUNT STUDS.

I, Studs are vsed o attach the engine mount
to the fuselage in order that the mpunt cun be ves
moved without discurbing the threads in the fuselage
fittings. it is not intended that these studs be removed.
When removing the engine muunte, the castellared auts
must be removed rather than the studs.

2. Should the threads on the outer end of
the studs become damaged, care should be taken in
the replacement of the stud, The threads on both the
stud and in the fuselage fictings are of highest qual-
ity commercial type, and due to their importance,
demand that care be exercised at all times while
worling with them. .

3, Should the threads on the engine mount
ateachment fitting become damaged, the strenggh of
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the fitting is sufficient to permit two oversize stud
replacemenes. The studs are made from 7/16 AN
tiolts, and may be replaced by Vi-inch or 9/1é-inch
studs. The fuselage ficting must be tapped out to the
size of stud being used, and che engine mount end of
the stud turned down ta 7/la-inch diameter and
theeaded ta 7/16-20,

When the maximum of two oversize studs
hag been used, the fuselage fitting may be repaired by
jnserting a veplacement bushing, SK-326-1, as shown
in figure 91, With the replacement bushing the regu-
lag stud, part No. 73-2131-1, may be wsed.
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Flgure 7¥-—Engine Mauir Stud Replocemant Bushing

4, ALIGHTING GEAR.
& MAIN LANDING GEAR.
{17 DESCRIPTION.—The nain landing gear

i a wheel type, full cantilever gear, incorporating
J3.inch streambined wheels, hydraulic brakes and
spring-oil shoeck absorber struts with = scissor-type
tarque resisting links, The main chassis is a veadily
dotachable unit in which the shoclk absorber struts
serve as the main members supported from the cross
sube by twao forged sponson knuckles. A forged axle
knuckle fitted ta the lower end of gach shock strot
contains a standard AAF tvpe axle supporting the
brake assembly and wheel, Two forged chrome-
molyhdenum heat-treated arms extend to the rear
from the cross tube and the entire unit is supported
at four points by suirable fittings on the lower longe-
yoris at stations 1 and 2.

All parts of the main landing gear are shrink
ar press fie, and balted.

Revised 20 April 1945
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Figure $2—Main Ltonding Gear

(Z}) REMOVAL AND DISASSEMBLY,

(2} REMOVAL.-The airplane muse be prop-
erly supported by a hoist or on jacks to enable re.
moval of the main landing gear. Correct hoisting and
jacking procedures are found in section IIL, para-
geaphs 3 and 4, of this manuval,

The landing gear is removed in the follow-
ing mannee:

{. Removal of the main landing gear neces-

R S A

Figure 93~ Hydravlic Line Discannact

sitates the removal of the belly cowling and four
pizees of landing gear cowling on each strut,

2. The complete hydraulic system should
be bled and the main hydraulic lines disconnected at
the top of each strut,

1. Two bolts should be removed from the
front and rear of each channel assembly supporting
the belly cowling. The two channel brackets must he
disconnected and the channzl removed.

Figure $4—Belly Cowl Channel Ruar folt
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4. Due to che lack of cleavance between the
floor board and the fuselage structure, as shown in
figuere %3, the bartery support artaching boles (1]
must e disconnected 1o allow the channel with
bracket artached (2} to dide aft ints the Fuselage:
With the bracket clear of the oot baard, the bracket
and channel are e:!giﬁi} removed.

S
.

R :
Figure #5—Chennal Sracket and Baitery Support Bolt

5. The landing gear bolts attacling the
sponson knuchle o the ivame at siation | must he

remmpved.

6. The landing gear bulis asaching  the

sponson arm ta the frame at statien 2 must be re-

mnoved.

]

Figure 96-—Llanding Gear Holfs at Station 1

7. The main landing gear may chea be re-
moved from the airplane. [
(b} DISASSEMBLY.
7. MAIN LANDING GEAR ASSEMBLY.
4. Bullheads and hydraulic bralke lines

are easily removed from both landing gear struts. The

52 P

AN 01-FOAC-2

Figure 7 —Landing Gear Bolis ot Soiion 2

ehicel, tive and tube are remaved as a single unit by

remaving the hub caps, axle dust cups and axle nuis.

b, The brake drum assembly is removed

fram
attaching the brake drwm assembly to the axle knchle

the landing gear. by removing the six balts

flange.

Figure 98-—Brake Attaching Baits

Mote

The following instructions are for the dis-
assembly of the main landing gear unit
wihich is a press fit and bolted agsembly.
Vurther disassembly of the average landing

gear nil requires the use of a hydraulic
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press or jack arrangement capable of exert-
ing 10-ton pressures. Damaged or excep-
tional units may require a press capable of
I3 tons pressure. All photographs referred
to in this disassembly procedure show a sug-
gested set-up for ench operation when using
a vertical press. Tn the event a vertical type
press is not being used, the set-ups must be

modified accordingly.

€. The twa bolts securing the axle to the

axle kauckle must be remaved,

d. The axle should be placed i a power

¢ vonsisting of

press. Figure 99 shows a typical set [
the axle and hnuclkle assembly (1), press plate (2],
the press table {3}, and a punch {4) against whick
dewnward pressure is appliecd to push the axle put of

the knuckle.

Figure 99-—Axile Remova)

e The twa holts connecting the axle
knuckle and the shock absorber strut should be re-
moved and the axle knuckie pressed from o the strut,
Figure 100 shows a typical setcup required to press

the axle knuclle off the shack strut, This se

it o
sists of {1) the axle knuckie, (2} upper anid lower
press plates, (1) jig for securing the assembly in
place, (4) two metal bars and a cross bar against
which downward pressure is applied to press the axle
knuckle off the shock sirut,

f. The bolis connecting  the sponson
knuckle and the shock strut muse be removed and the

Revised 20 April 1945
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Figure 100-~Axle Knuckie Removal

strut pressed from the sponson kuuckle, Fignve 101
shows a typical set-up, consisting of {1} sponsan
assembly, (2} jig for securing knuckle and (3]
punch against which downward pressure iz applied

to press the shock strut our of the sponson knuckle.

Figure 10T-—Shock Absorber Strut Removal

g The two bolts connecting the sponson
linuckle and the sponson arm must be removed. As
shown in fizeere 102, one of these boles {1} should
be bent and used to punch out the baclk taper bush.
ings. This same bolt or a conventional punch (2) of
the necessary length can be used to remove the front
taper bushings.
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of (1) the spunsun tube assernbly, (2) the apper and
lower securing pigs and (3] Two shafts of meial
against which direct downward pressure is applied

to piess the knuckle off the sponson tube.

Figure F02—Taper Bushing Removal from Sponsorn

L. & svitable method of remaving the
sponsoil avm from aver the knuckls is shown in figure
105, The assembly s placed o a vise and the drm
ariven off, wsing a drife plug, preferably aluminune,
and a shedge hummer. Further digassembly will be ta-
cilitated if chis sponaon avm is driven sgainst the oo

miaining SPONSOT arm as it appears in figure 104,

j. Fignre 103
shows a satisfactory 1B
which can be used after
one knuelle has been re-

maved  and it 15 then

pecessary Lo remove the
ather sponson hnuekle, Figure 105—
Knuckle Remaval Jig

5 GHOCE  ABSORBER STRUT, — The

chiock absorber strut is fabicated of four major as-

Figure 103-—Sponson Arm Removal semblics shown in the cutaway Hluscration, fems
16 rhev are: opper cylinder assembly 1), lower
i. Figuve 104 shows a rypical set-up for evlinder assembly {21, the outer piston tube assem-

removing the sponson knuckle. This setoup consisis Ly (30, and the inner piston tube assembly {+).
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The strut assembly may be disassernbled in the
following manner:

a. The outer piston assembly (3} is re-
maoved from the strut by unscrewing the packing
gland nut (3), disconnecting the torque links (6},
and pulling the piston {3} from the cylinder.

Mote

All hydraulic fluid is released from the
steut when the piston is removed and should
be drained into a suitable container,

b. The spring seat washer (7) and the
compression spring (8), can be slipped from around
the metering pin (2), and the metering pin removed
from the piston by removing the nut (10) accessible
fram the bottom of the pistau.

c. The piston tube upper bearing (11)
can be easily removed by melting the solder arvund
the two flat head pins (12) and removing the ping,

d. Wich the upper hearing {(11) re-
moved, the piston tube stop {13}, lower beariag (14),
packing rings and adapter | 15}, wiper assembly (16),
aod packing gland nut {3) are easily slipped from
the outer piston tube (3.

e With the outer piston assembly re-
moved from the strut, the inner piston assembly (4)
may be removed by inserting a - suitable wrench
through the top of the cylinder to temove the nut
(17). The bolt {15) attaching the upper eylinder (1),
must be removed to provide access to this nut, The
washer {(19) and pin (20) must also be removed.

Lo Upper Cylinder Assambly,

7, Lower Cylinder Asseenlly.

Vo Duter Pisean Tube Axsernbly,

4. Taner Figton Tubs Assembly.

¥, Packing Gland Nar,

6. ELanding Gear Torque Links. -
7. Spring Seatr Washer,

4. Shosk Srewe Cojnpression Spring.
8, Metering M.

L1 Piston Tube Upy
12, Flat Head Fin. 1
i} Piscon Tube Stop,
14, Lower Cylinder Boasing, %
15, Packing Rings and Adepter.
16, Packing Gland Ring Wipar,
[?, Inmes Piston Retaining Mue,
# 14, Uppes Cylinder Actaching Bolt,
19, Washer. .
a0, Flat Head Fin,
i, Ser Scrow,
22, Inner Piston Bearing.
B 23, Piston Tosere.
74, Lock Ring. .
5. Zerk Fiteinga,
26, Torgua Link Ralt,
17, Shock Strut Filler Plug.

| R——
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Figure 106—Main Landing Gear Shack Strut
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{. Hemoval of the set sciew (21) n the
inner piston bearing (22) permits the removal of the
tearimg and the piston insect (2373,

2. The uppse cylinder assembly (1) is
press Gt wo cie lower cylinder (2) but can be removed

if the proges squipment is available.

/1) MATNTENANCE REPAIRS.

(o SHOCK STRUT OTL LEAR AGE.-—Grad-
wal weev of the shock absorber pacling, figeere 106
f15). will necessitate occasional wighrening of the
gland nut (3] to prevent A leaking frow the cvi-
imders. Saireme care should be exercised not o dam-
age the steel fock cing (24) which must be removed
before the gland nut can be cightened. The gland nut
shouhd be tightensd only an amouar sufcient o stop
oil leahage, Excessive tightening tends o decvease the
efficiency of the struc and will reduce the phiability
of the packing. .

(b) SHOCK STRUT TORQUE LINKS.--
Landing wheel tovque toads are cransmitied from the
landing wheel through the torque links (6) to the
cylinder barrels. Since bewning pressure in the mrgue
Yinks is high, provisions bave been mads= fo fubricac-
ing these vearings through chree Zerk nivings 250
Torgue links shonld be lubricated every Z5 howrs

| wirh gease, Specification. No. AN.G-3. Torque link
bushing may be checked for weat by attempling
rotate he piston by means of the wheel. If torque
movem.nt of the shock abserber piston is more thar
11 dnck ac the gutside diameter of the tire, the
push...  .nd spacers in the torque links shiould be
cheeser oad all parts indicating excessive wear re-

placesd,

(¢} REPLACEMENT OF SHOCUK ABSORB-
fF PACKING, —The packing in chis shoeh strue
should be replaced ja the following manner: {Refer-

ewee fronis 106,

I. The airplane should be raised off che
ground by a hoist at the wing hoisting fitting or jacks
bene: ¥ ths wing jack points.

7. The bolt {26) must be removed from
the apet of the torque liaks.

3. The lock ring (24) which safecies the
packing gland nut {5} should be removed.

rl
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4, The packing gland nut must be un-
serewed and the outer piston tube (1) pulled com-
pletely out of the eylinder. Removal of the piston
cube will release all hydraulic fluid within the strue
This fluid should be drained inte a container.

5. All parts in the strut and especially the
bearing surfaces should be examined for excessive

wear ar undue roughness,

6. With a torch, the solder should be saft.
ened aroond the ewo flat head pins (12) holding ¢he
piston tube bearing (11) and the bearing removed
frow the pisran tube, Removal of this threaded bear-
ing is Facilitated by placing a steel bar into its notched

upper surtace.

7. The piston stop {13 should be slipped
off the piscon tvbe (3} followed by removal of the
lowsr cylinder bearing (14},

§. The and . male
adapter should be removed and the new packing rings

slipped over the piston tube into theiv approximais

packing  rings

WOEn

correct position.

4. The male adaprer ring and fower eylin-
der bearing should Le dlipped wver the piston tube
and against the packing rings.

1ih. The piston stop (13} and piston tube
bearing (11} should be reassembled and the outer

piston tnpe inserted into the cylinder.

Hote

The twa flachead pins securing the piston
tube bearing should be “sweat to lock.”
The piston tube bearing should be screwed
down tight before installing pins.

11, The packing gland nut (57 should be

reinstalled,

12. Packing gland nut lock ring {24) and
the bolt (261 at scissors link apex must be reinstalled.

11, The shock absarber should be filled

with new fluid.

{d) REPLENISHING OF FLUTID. — The
shock strut hller plug (27}, aceessible threugh the
landing gear cowling, should be removed at every

* 35.hour inspection period to check fluid level. Fluid

Rovised 5 February 1946
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should be maintained at filler opening level. Fluid,
AN Specification No. f\N-YV-D-jGE, should be used
to replenish this strut.

Nate

A new copper filler plug gasker should be
used each time the shock scrut is filled or
checked.

(e} WHEELS.—The wheels are of cast alum-
inum alloy construetion with integral drop center
rims. Tapered roller bearings and a standard stub
axle are used with these wheels. When the wheel cast-
ing becomes damaged to the point where excessive
distortion is noted, or ceachs appear in the casting,
no attempt should be made to repair. Other than re-
p’:‘lcemelit of the drum and bearing cups, very little
repair can be made to the wheel itself,

{f} TIRES.—Main landing wheel tires should
be inflated until the deflection markers just touch
the ground. This will require an inflation pressure of
approximately 16 pounds per square inch.

(4) ASSEMBLY AND INSTALLATION.
{u) ASSEMEBLY.
I. MAIN LANDING GEAR ASSEMBLY,

a. The sponson tube, sponson arm and
two knuckles constitute the upper portion of the
main landing gear, The sponson tube and sponson
Jnuckles are assembled after the hnuckles have been
placed in boiling oil and the ends of the sponson tube
placed in granulated dry ice. Assembly of the two
parts when in their respective expanded and con-
tracted condition assures a tight friction fit after the
metal has returned to normal temperature, Bolt holes
must be aligned before the metal begins to return
to normal temperature. The sponson arms must be
slipped on the sponsen tube before the last knuckle
is assembled. With both knuckles assembled to the
sponson tube, an arm is press fit onto each kauckle
and the taper bushings and bolts are insealled.

b. The lower portion of the landing gear
is comprised of two shock absorber struts, two forged
side knuckles and two standard AAF type axles. The
axles are press it and bolted into the flanged knuckles,
The flanged knuckle with axle installed is then press
fit and bolted ta the lower ends of the shock absorb.

Section IV
Paragraph. 4

ers. The upper ends of the shock absorbers are press
fit and bolted into the lower end of the respective

sponson knuchles,

. Heat treatment requirements for all
landing gear parts may be found in section V1 of this
manual.

2, SHOCK ABSORBER STRUT.—The
shock strut is assembled by reversing the disassembly
procedure described in paragraph 4.2.(2), The twao
flathead pins securing the piston tube bearing should
be “sweat to lock™. The packing gland nut should

.be“tiglitened anly ‘sufficiently to prevent oil ]eskagg.

(o). INSTALLATION.—The main landing
gear may be reinstalled on the airplane by reversing
the removal procedure, paragraph 4.4.(2) of this
section.

b AUXILIARY LANDING GEAR.

{1) DESCRIPTION.

{a) The PF-13D/MN25-5 installs a free swiv-
eling, steerable tail wheel, incorporating an air-oil
type shock strut and mounting a I0-inch smooth
contour tire,

{#) The tail wheel assembly consists of a
cantilever tail wheel fork and post assembly, and a

welded steel tube trunnion assembly.

fr}) The tail wheel is steerable through 5 de-
grees more than rudder travel range each way and
after that disengages to become free swiveling for the
remainder of a 360 dzgre: rotation.

(2) REMOVAL AND DISASSEMBLY.

{u}) REMOVAL.—The following is a sug-
gested  procedure for removal of the tail wheel

a!icmbly.

1. The tail of the airplane should bhe
raised. Correct jacking procedure is found in sec-

tion III, paragraphs 3 and 4 of this manual.

Z. All rtail wheel cowling and covering

should be removed.

F. All tension in the tail wheel control
cables should be released at the turnbuckles acceés-

sible through the baggage compartment.
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Figure 107—Tail Wheel Installation

4. With cable tensiansg released, the cables 5. The tail wheel assembly is then re-
are disconnected at the tail wheel, fignre 108 (1), moved by disconnecting  the  tail wheel crunnion,
and the cable faivleads (2} are removed, thus allow- fipnre 10& (3}, and the top of the shock absorber
ing the cable to slip through che fairlead bracket. steut, figure 109, from the Tuselage frame.

Figure ]Us—-—Dl'str}nnecl'fﬂg Tail Wheel Tronnion Figure 109—Tail Whae! Strof Attaching Bolt
58
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(k) DISASSEMBLY.

1. Shock struc assembly and trunnion as-
sembly are easily disassembled from the tail wheel
post assémh[y h}r removing the al;l::u;l\iug bolts,

_ 2. The wheel, tire, and tube are temoved
as a single unit by removing the hub cap, axle duse

cup, and axle nut.

#. The tail wheel post ai!cmf)l}r, ﬁgure 1ia,
is disassembled by removing the tail wheel post locl-
nut {1}, spring retainer {(2), spring (3), and mast
assembly (4). The sleeve cap {5) may then be slipped
off and the bearing locknut (6) removed. This permits
the removal of the keyed washer (7}, grease retain-
ing cup (8), and the upper hearing assembly (9],
and also releases the |;11u(_'klc:'z and axle assembly (10}
from the housing (11). The three felt grease retain-
ing washers (12), thrust plate {14), and lower bear-
ing (13} may be released by removing the snap ring
{15} from the lower side of the housing (11).

4. The shock absorber strut assembly, fig-
ure 111, is disassembled by unscrewing the bearing
nut (1} and pulling the piston assembly (2) from the
cylinder (3). Removal of the piston head (4) from
the end of the piston assembly permits the recoil

e WD)
e ()

. Tail Wheel Tost Locknue,
. Spring Retainer Washer.
o Taid Wlieel Post Speing.
Mast Aasembly.

. Post Support Slecve Cap.
. Bearing Locknot,

. Wheel Bearing Retainer
Washer.

B = Grease Recainer Cup.

o W g e b e

2, Upper Beating Assembly,
1. Knuckle and Axie

Assembly.
11, Tail Wheel Knuclfe
Hiousing.
12, {Grease Retaining Washer.
13, Lowee Spandle Bearing. |
14. Bearing Thrust Plate. ‘
15, Snmap Ring. ‘l
% e
&
~F <
}

Figure T10-—Tail Wheel Post Assembly
Revised 20 “April 1945

Section IV
Paragraph 4

valve (3}, packing rings, adapters and packing (6)
to be slid from the piston. The metering pin (7) is
threaded into the bottom of the piston and is easily
removed with piston assembly pulled frem the cylin-
der,

(3) MAINTENANCE.

{a) TRUNNION ASSEMBLY AND TAIL
WHEEL POST ASSEMBLY.

1. Tail wheel attachment bearings in the
trunnion fuselage fittings and at each end of the oles
strut are of special eilite material and require no lub-

rication.

2. The tail wheel knuckle assembly, figure
1ift {10}, is supported at the upper end and lower
end of the housing by friction bearings. The purpose
of the friction bearings is to create a snubbing action
to prevent tail wheel shimmy. Should a condition of
shimmy develop in the tail wheel or if inspection dis-
clases more than .005-inch clearance between the
bearing and the thrust pln!:e, it 1% recommended that
the bearing and/or the thrust plate be replaced. With
the tail wheel post assembly disassembled, all parts
indicating wear can be easily replaced.

(&) SHOCK ABSORBER STRUT OIL
AND AIR LEAEAGE,

I. In the tail wheel shock absorber strut
both air and hydraulic fluid are used to produce con-
trolled resistance to taxiing, take-off, and landing
loads. The static weight of the airplane is carried by
the air in the upper chamber and when compressed,
serves to extend the strut to its original position to re-
ceive the next impact lvad. Upon impact the hydraul-
ic fluid in the lower cylinder is forced through an
orifice into the wpper cylinder. The flow of hydraulic
fluid through the orifice is controlled by A metering
pin, figure 11 (7)), mounted on the base of the lower
cylinder, thereby giving a cushiening effect when a
sudden Toad is applied.

2, Hydraulic fluid is forced through the
holes in the pistuu head, ﬁgnre 111 (4}, on the down
strolie of the prston, Thiz el between the piston and
the eylinder produces a snubbing effect on the expan-
sion stroke of the strut, Such snubbing effect is neces-
sary to prevent quick rebound of the upper cylinder

when ]uads, such as encountered in lxnding, are sud-
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denly relieved from the strut. It is therefore impera-
tive that correct proportions of fluid and air be main-
tained to prolong the life of the strut and to obtain
salisflactory service.

¥. Gradual wear of the shocl absorbes.

packing and valve core assembly will necessitate oe-
casional cightening of the bearing nut and for replace-
ment of the air valve assembly to peevent fluid and
air from leaking from the cylinder, While tightening
the bearing nut, the piston shouid be moved up and
down to assure that feather edges of the packing rings
mute to the walls of the piston tube, The bearing nut
- is considered sufliciently tightened when the piston
warks freely without loss of aie or oil. The valve as-
sembly, figure 111 {8}, is replaced by releasing all
air from the struc and installing & new valve assem-

bly.

Note

FPrior to depressing the valve core, a rag
s!lﬂuj(l bt 'wr.lppe:l over t}lf_‘ '\';J,I‘(E 21551:111111'}'
to prevent hydraulic fluid from spraying.

. {¢) REPLACEMENT OF SHOCK ABSORE-
ER PACKING.—When the “V* packing rings become
worn so that they are no longer serviceable, the rings
and adapters should be replaced by installing the “0"
packing ring assembly which is contained in the pack-
ing réeplacement kit, Boeing part No. E75-27025%,. The
packing may be replaced in the following manner:

1. Prior to attemipting disassembly of the
tail wheel shock absorber strue, the airplane should
be jacked up and all air released fram che strut as-
sembly,

2. The lock ring must be removed from the
top of the outer eylinder.

1. The bearing nut should be wnscrewed
and the piston pulled from the sirut assenbly.

# With  the strur disassembled, all ail
should be drained from the strut and the eotive strat
cleaned with gasoline.

Benring Muat,
[ Distan Tube Assoibly,
Cylinder Asaembly.

1.

o

LN {
+. Pisean Flead.

5. Recoil Valve J
@

7

[

- Packing Rings and Adaprors,
. Metering Pino
Adr Valve Acsembly,

[14]

Figore 11 1—Tail Wheel Shock Absorbar Strint
Rovised 20 April 1945
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Section IV

TROUBLE

I. Air leaks.

11, Fluid leaks.

111, Improper taxiing
characteristics.

IV, Rigid landing

characteristics.

V. Hard fandings due
to non-functioning
of shock absorber
unit.

PROBABLE CAUSE

REMEDY

(Tudex Numbers in Paventbesis Refer to Figure 111}

1. Undue wear of valve core seat.

2. Scratches or nicks in copper gasket.
3, Improper assembly of valve core or

filler plag.
4, Leal in wall of air chamber,

1. lmproper packing adjustment.

2. Deterioration of packing.
3. Improper packing installation.

4. Scored piston or cylinder.

5. Bent piston tule.
6. Leaks in 0il chamber due to sweated
joints.

1. Improper air inflation or fluid level
too high.
2. Tmproper packing adjustment,

3, Improper inflation of tire.

4. Structural and for mechanical failure.

1. Over-inflation.

2. Tight packing.
3. Fluid level too high.

1. Under-mnflation.
2. Fluid level too high.

3. Mechanical failure or improper
assembl}ﬂ

1.

The valve core, AMN309-1, should be de-
pressed several times, If this fails to step
lealt, valve core should be replaced.

. Copper gasket, AN201-5C, should be

replaced.

. Valve core or bedy should be tightened

down,

. Piston tube assembly (75-2732, figure

11i, {2)) should be replaced.

. Bearing nut {1) should be tightened

dewn just enough to stop leakage.

. Packing (6) should be replaced.
. Be sure packing is in place according to

drawing Nos, 75-2702 and E73-27025,
Do not use old style "V ving packing.
The 0" ring Facking Kit is to be used,

. Damaged piston, part No. 75-27132, or

eylinder, part No. 75-2733, should be
replaced with spare part and sent to
pverhaul depot for major repair.

. Saine as 4.
. Replace leaking assembly with spare

parts. Send leaking pares to overhaul
depot for resoldering.

. See (e} "Replenishing,” following, for

filling and inflating instructions,

. Back off beaving nut (1) to allow free-

dom of  piston movement, but not
enough to permit fluid leakage.

. Fill vire until deflection mark on side of

tire just touches the ground when the
planec is in gross load condition,

. Replace defective parts.

. Inflate according to nameplate instruec-

tions.

. Back off braring nut (1) to allow free-

dom  of
enough to permit fluid leakage,

piston mevement, but not

. Fill according to instructions in (e}

“Replenishing,” following.

. Inflate according to nameplate instruc-

tions.

. Fill according to instructions in (¢)

“Replenishing,” following.

. Check strut with assembly drawing

Mo, 75-2702 to insure that all parts are
properly installed.

Fevised 20 April 1945
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5. With the piston out of the lower cylin-
der, the packing rings are replaced by removing the
set screws in the piston head, unsérewing the head,
and s!il’]irlg the recoil \'al\'c, the male ad:tpttr ring
and the pﬂckl'ng from the Plstnn.

4. The packing rings should be placed oan
the adzptl!r, and the adapter and p:u:lt.ing wzsher, the
recoil valve, and the piston head reinstalled on the
piston.

7. The piston assembly is slipped inte the
outer cylinder and the bearing nut . reinstalled.
While tightening the bearving nut, the piston should
ke moved up and down a number of times to insure
that the packing rings are correctly aligned and prop-
ecly seated.

Mote

Syuthetic rubber packing rings develop high
frictional fovces. Te s recommended that
“uil drag” (graphite in oil} be used oo the
packing rings when reassembling the strut.
This tends to reduce friction and pPreyents
selzing.

B The strat should be Alled with new fluid
and reinflaved,

2o A close check should be wade to ascere
tain that no oil or air leaks are presenc an che strat,
In the event oil is leaking around the piston, the bear-
ing nut should be tightened only sufficiently to stop
the leak without hindering piston movement,

1. ALl other parts of the shiock absorber
strue assembly may be easily replaced with the shock
strut disassembled.

(d) DIAGNOSIS OF [MPROPER STROT
OIPERATION . —#tignre 112 is a trouble shooting list
ta be used in diagnosing improper apecation of the
strutl., Index numbers in parenchesis, (1), (2}, ete,,
refer to figuve 11,

{e) REPLENISHING.

1. The fluid level in the tail wheel shock
absorber strut should be checled and refilled if neces-
sary every 25 hours, In all cases this strut should be
refilled with red fluid, AN Specification No. AN-VV£.
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0-366. Under no circumstances should fluid having a
castor oil base be wsed in this strut without replacing
all neoprene parts with natural robber parts. Hy-
draulic fluid having a castor nil base, when used with
synthetic rubber paclking, causes deterioration of the
packing within approximately 30 days with the re-
sult that the sirut fails to funcrion properly,

2. The shock absorber strut fluid may be
replenished in the following manner:

a. All air must be expelled from the
strut by depressing the valve core until the strue is
completely deflated.

b, The filler plog and copper gasket must
be removed and the old gashet discavded.

¢, The strot should be filled with proper
hydraulic fluid to the Rller plug level.

----- d. The filler plug should then be inserted
and the strut extended and -:urnprcs;wj two or three
tumes, This eliminates air trapped in the hvdraulic

fluid,

e, The filling procedure should be repeat-
ed until proper fluid level is sbrained.

MNaote

Since the amount of o1l and air contained
within the strut iz small, proper funetion of
che serut s highly dependent upon the cor-
rect maintenance of proper fluid level,

f. The filler plug and a new copper gas-
ket shauld be installed in the strut. Care should be
taken in n‘p|ac{ng the gstskr:t and the plug Lo see that
both are free from dirt and scratches and thac the

filler plug fits snugly.

g. The strue shoold be reinflated wich

compressed air, bottle aiv, pump, or other suitable.

means. The airplane should be rocked oceasionally
while inflating the stvut o ovevcome packing fric-
tion, thus preventing over-inflation.

CAUTION

Bottle gases such as hydrogen, oxygen,
acetylene, etc,, should never be used,

Revised 20 April 1945



AN 01-TOAC-2

h. Properinflation of the steut is checled
by measuring from the cénter of the air valve to the
face of the packing gland out. The proper distance
is 3% anches
resting on ground.

© Yy inch, measured with tail wheel

i. With wvalve cap replaced, close checlk
should be made of the air valve, filler plug base and
at the bearing nut for air leaks.

(] TAIL WHEEL TIRE.—The tail wheel
tire should be inflated until the deflection marker just
touches the ground. This will require a pressure of

approximately 30 pounds per square inch.

{4) ASSEMBLY AND INSTALLATION.
fa) ASSEMBLY.—Assembly af the tail wheel

post assembly and shock struc assembly may be ace
complished by reversing the disassembly procedure,
paragraph 4.b.(2)(8).

fb) INSTALLATION.—-The tail wheel as-
sembly is installed by reversing the removal proced-
ure, paragraph 4.5.{2} {a).

5. POWER PLANT CROUP,

The power plant group includes the engine and
accessories, engine controls, propeller, oil system, and
fuel system which includes the fuel tank in the upper

wing center section,
-]

a. ENGINE.
(1) DESCRIPTION,

(a) A Lycoming Model R-680-17 direct drive,
nine cvlinder, air-cooled radial engine powers the
PT-13D3/125-5 airplane. It is rated av 220 bhp, 2100
rpn at sea level, The engine is operated from the

cockpits through a series of rods and bellcranls.

(&) Starting cquipment for the emgine con-
sists of a hand Dptratcd inertia starter, a starter
clutch control and a primer valve mounted oo a

panel in the lefe side of the engine cowling.

{c} The exhaust is directed to the slip stream
on the right sule of the airplane through an exhaust

collector ring mounted on the front of the engine.

(2) REMOVAL AND DISASSEMBLY . —The
PT-130D/MN25-5 1s designed to facilitate quick engine
exchange by removing the entire power plagt section
forward of the engine firewall,

Saction IV
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Note

Iloe to the fact that the engine cannot be
temoved from the engine mount without
first removing all engine accessories, it is
recommended that the engine section be re-
maved from the fuselage before attempting

rvemoval of the engine.

faj REMOVAL OF THE ENGINE SECTION.

1. Prior to beginning actual disconnections

..necessary for removal of the engine section, the pro-

pe]ler and all engine cowling should be removed, The
fuel valve must be in the closed position and all oil
drained from the oil tank ac the "Y" drain in the
wil "IN line.

2. The fuel line runming from the f{ue]
eock on the firewall to the fuel strainer must be dis-
connected at the hose fitting, figure 114 (1), pro-
vided at the fuel strainer.

¥, The two oil temperature thermo coup-
lings {2) must-be disconnected from the thermo wells
provided in the o] “IN™ line.

4. The oil pressure line should be discon-
nected at the coupling (3} provided in the line juse

below the oil tank.

5, Qil dilueion line must be disconnected at

the hose fitting (1) provided at the "Y' drain,

. The sgnition switch (3) must be discon-
nected at the firewall. Since this connection is not
readily accessible and may be easily overlooked, i is
suggested that a special check be made to ascertain

that this step is accomplished prior to attempting re-

moval of the engine.

7. Mixture contral, throtele control and

carburetor air control rods must be disconnected.

£, The tachometer generator cable (6)
must be disconnected at the generator, A bracket
which attaches this cable to the engine mount must

be removed.

2. With engine hoisting sling attached to
the lifting eyves on top of the engine {see section
III, paragraph 3), the four nuts on the engine mount
studs :|lT.iu‘.!"|1'|1g the engine mount to the fuselage
3 ﬁgurr 125, Detail B) must be removed and the

&3
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power plant section pulled slowly forward wuntil
free of the airplane. Caretul check should be made
when pulling the power plant section fram the air-
plane to see that all disconnections have been accom-

plished.

{&) DISASSEMBLY OF TPOWER PLANT
SECTION.—With the power plant section removed,
the engine, oil tank and all other items attached to the
e & mount may be easily removed. With reference
to figure 114, remaval of the engine from the engine
mount is accomplished in the following manner,

FooOd] “IN" (7)) and oil "OUT" (&) lines
from the oil tanlk to che engine should be disconnected
at the engine.

Note

All engine openings and open ends of oil lines
should be taped ar capped to prevent acews
ulation of foreign particles,

2. The oil ranl venr line (9} From the aoil
tisconnected at

tank to the engine honsing shoold be
the hose fiteing (10) pravided ac the engine.

3. The fuel loe (11} feam the fuel sirainer
to the cavburetor should be disconnected st the car-

buretos.

4. The magneia (125 muse be removed to
provide proper clearance necessary ta cemove the én-
gine from the engine movunc, The magheto is remaoved
by disconnecting the five ignition Wres inte the -k
of the magnero and remaving balts which atrach the
magneto to the engine housing,

to the

e R4

5. The main  pressure lins {139
primer distrilivtar and the enging breathor

must be disconnected av the sngine.

6. The starter crank extension {1%) and
startér clutch rod (168) muese be disconnecred at the
starter.

7. To provide clearance necessary foe re-
moval of the engine from the engine mount, the car-
buretor must be remaoved. Carburctor vemoval is ac-
complished by disconnecting air induccion bax {17)
from the wnderside of the carburetor and FEMOVINnG
the bolts which attach the carburetor ta che engine.

&, Motor vent ling (18] must be removed
by discannecting the hose fitting provided at the er
gine, . S

9. Tachometer genereator {19} on the right
side of the engine must be removed to provide cleas.

'l
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ance of the engine from the engine mount and can be
detached by removing the bolts attaching it to the
engime.

10, With the engine properly supported by
a haoist, the eight engine bolts {see figure 123, Detail
A} connecting the engine to the engine mount should
be vemoved and engine and engine mount pulled apare.

CAUTION

Great care must be exercised when pulling
the engine and engine mount apart to avoid
damaging the distributors.

11, To remove the exhaust collector ring
from the engine, the tail pipe, figrure 113 (1), must be

Figure ! 13—Removaol of Exhaust Collecior
and Ring Cowl
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Figure 114—Removal and Disdssembly of Engine Lection
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detached ar {2 and the attaching bole (3} vemoved.
The clamps (4) connecting the exhause pipes (5)
should then be lonsened and the pipes removed. By
removing the nuts and attaching clamps (6}, the
collector ring {7) can be lifred from the engine.

12, By removing the nucs (3), figure 113,

and the bolts (8), the ring cowl (10) is detached

from the engine.

(3) ENGINE TROUBLE ANTy SERVICE RE-
PAIRS.—Improper engine functioning can be attrib-
uted to numerous possible sources, thus complicating
the determination of the actual source of trouble.
However, experience has proved that the best method
of "trouble shooting” is fiese, to decide on the variows
possible causes of a given teouble and, second, to
eliminate the possible causes, ane by one, beginning
with the most probable.

The use of the following eutline of common
engine troubles and their possible causes is vecom-
mended to assist personnel in maintaining Lycoming
engines in serviceable condition with the least smeount
of wasted time invalved,

fa) FAILURE OF ENGINE TO START.

I. LACK OF FUEL.—Fuel tank, fuel fines
and cannections, shut-off cocks, and sirainers should
he examined. As a final check, the drain plug should
bie removed from the bowl of the earburctor. (See fig-
are 115} With fuel supply tucned “ON,” a steady
stream of fuel from the drain plug opening indicates
that fuel is reaching the carburetor,

n
-

Figure 115—Carburetor Fuel Strainer
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2. OVERPRIMING CR UNDERPRIMING,
—Insufficient priming is vsually indicated by a tend-
ency of the engine to “kick bach™ when startiing,
Overpriming is usually indicated by a mufiled, hollow
explosion from the exhaust ot by excess fuel d ripping
from the carburetor deain or coming rut of the ex-
haust in vapor farm.

3. SPARK PLUGS.—Spark plugs should be
removed and examined to see whether or not they
have been fouled by oil or condensed moisture. Wash
plugs with clear gasoline and duy with compressed
anr,

Note

When wirplanes are removed from heated
Imngers in cold wz-.ltlmr‘, the engim: should
be srarted immediately in order o avoid
condensation of moisture on spark plugs.

+ MAGNETO.—Magneio shoula be
checked 1o see that breaker points are clean and op-
erating properly. Magneto wiring should be sxamined
to see that all insulation and connections are in rood
condition.

5. DISTRIBUTOR . ——Distributor
tions and wiring should be checked. Distributor rotor
should be properly safetied and the distributor free
from oil or moisture.

Conmee -

6. WIRING.—Ignition wiring should be
checked for burned, chafed, or cracked insulation and
{or secure and correct gonnections.

FoOWATER OR FOREIGHN MATTEERE IN
CARBURETOR:—1f the fuel is reaching carbureter
and engine fails to run after fuel supplied by priming
system is exhausted, the carburetor should be removed
and either replaced with another carbureter or dis-
assembled and all fuel and air passages cleaned.

f. Cold engine stacting diffculty in cold
weather is usually caused by either or both of the fol-
lowring:

a, COLD OIL-—Under low temperature
conditions, the drag of the o1l may become so great
that che starter will not turn the engine fast enough
for the magneto to deliver a spark. Under these con-
ditions, it is necessary to either perform oil dilution
ofr P[t-LC:ll the oil;

h. INSUFFICIENT VATORIZATION
OF FUEL.~~ At low temepratures, gasoline may not
be sufficiently wvaporized to start. If such extreme
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low temperatires are encountered, starting may
sometimes be accomplished by priming with ap-

proved highly volatile fuels.

(i) UNEVEN RUNNING AND LOW
POWER.

1. SPARK PLUGS.—Spark plugs should he
rl"mu'\’td ﬂﬂd Lhccked for CIeanllng and correct gap
setting of 015, Spark plugs should be pressure tested
with spark plug tester.

2. WIRING.—Ignition wiring should be
checked for damaged insulation and, if possible, the
entive harness checked for apen eircuits and insula-
tion leals wich a high tension ignition harness test set.

3. MIXTURE.—A rich mixture is wsoslly
indicated by black smoke from the engine exhaust,
sluggish operation of the engine and in extreme cases,
engine roughness, A reddish-yellow flame fromv the
exhaust indicates cither too rich a mixture or exces-
sive oil consumption.

a. Too lean a mixture s indicated by
uneven running, overheating and, in sxtreme cases,
bachfiring through the carburetor. Too lean 2 mix-
ture will give an intermittent blue-white flame at
night. Correct mixture is indicated by a steady light
blue flame from the exhawvst,

b. Mixture trouble can wsvally be rei-
edied by replacing the carburetor; however, leaks
in the induction system may result in too lean a mix.
ture and can often be detected by a whistle in the
engine at idling speed.

c. A leaky primer-shut-off valve can
cause too rich & mixture, If this condition is suspect-
ed, a primer and shut-off valve that is known to shut
off properly should be installed.

4. MAGNETO. - Magneto - breaker points
should be checked for cleanness and proper adjose-
ment, Dreaker hovsing must be clean and free from
excess oil. If engine pares thae affect timing have been
removed, the magneto timing shonld be cheched. Un-
less some work has been done on the engine to change
the timing, it is practically impossible for the tumng
to change during normal operation of the engine.

5. DNSTRIBUTOR.-—Distributor caps
should be removed and inspected for oil or condensed
muisture, Discribueos timing should be checked if
parts affecting distributor timing have been removed
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ot disturbed. It is practically impossible for the dJdis-
tributor to get out of time unless some part of the
engine which affects the timing has been disassem-
bled.

MNote

Be sure that twu fillister head cap serews
that retain distributer rotor assembly are
properly safetied. Improper safety of these
scraws may allow a spark to jump to the saf-
ety wire and interfere with the distributor

opEration.

& FUEL.~—Tt sheuld be made certain that
¢ of fuel is in airplane fuel tank. Lead

Proper g
deposits on spark plugs and valves may result in
tough operatiun if engine is operared on highly Iead-
ed fuels,

Jo LOSS OF COMIRESSION . —Lass of coma
pression cansed by leaky valves or piston rings may
result in rowgh and sluggish operation. Operation of
engine from dirty, dusty or sandy fields may result in
abnormal wear of cylinders and rings, particularly
if the air cleaner is not propecly serviced,

i, VALVE GEAR.—Valve clearance of all
¢ylinders should be checked, Clearance between the
valve stem and the valve rocker roller should be 015
inch when the sngine is cool and the valve completely
closed, If compression loss on one or more cylinders
indicates leaky valves, valves should be checked for
sticking,

{e) ROUGH RUNNING.—If enging pro-
duces excessive vibration but seems to be firing even-
Iy, the following items should be checked;

I. PROPELLER.— Rough operation as wel]
af poor performance can often be traced to a dam-
age:l propeller, to a propeller of the wrong design, or
to a'propeller that is ove of balance, pitch or track.
If the prepeller is suspected to be the cause of rough-
ness, apother propelicr known o give normal per-
fermance and smooth operation on another engine of
the same model should be tried. Renghness may also be
cavsed by galled or worn propeller cones or by im-
proper tightening of the propeller retaining nut.
Correct propelier balance and track should be cheched
according to paragraph $.c. of this section.

Z. ENGINE MOUNT.—Engine mount
should be checked for looseness and cracked or brok-
en members, Particular attention should be given to
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the rubber engine mounting bushings. Engine mount
nits should be tightened spug but not so tight as ta
compress the rubber bushing to a point where flexi-
bility is Jost.

3. CRANKSHAFT . ~—Cranlishaft should be
inspected for run-out at front and rear cone locations.

(See fignve F17.)

4. Al itéems enumerated in paragraph (&)
above should be checked even though the engine seems
to be firing evenly.

fd) HIGH OIL TEMPERATURE.

1. INSUFFICIENT OIL—Under no cir-
cumstances should the r.n_g,inr. be oprratcd with less
than 2V gallons of ail in the system.

2, INFLRRIOR OIL OR IMPROPER GRADE
OF OTL.—S%ee sectinn T, paragraph 8.5, for correcc
oil recommendations.

3. EXCESSIVE “BLOW-BY".—*Blow-by* "

caused by worn se stuck piston rings will raise the
oil temperature and, in most cases, cause ol to he
discharged from the crankease breather. Excessive
ring wear is usually caused by dire or duse, Stuck
rings are, in the majority of cases, cavsed by excessive
cylinder head temperature which is almose zlw:‘lyi
caused by excessive ground operation of the engine.

4. DEFECTIVE TEMPERATURE GAGE.
—-Maintepance personnel should ascercain that the
temperature gapge calibration is accurate before dis-
assembling major pares of the engine i locating the
cause of high oil temperatures,

5. EXCFSSIVE BEARING CLEARANCE,
—Excessive bearing clearance, particulurly in the
master rod bearing, can canse high oil temperatures,
Howewver, unless some abnormal condition causes
sudden failure, it will generally be found that exces-
sive rod clearance will gradually raise the oil tem-
perature for a long period of time, This increase in
tetaperature is wally, but not always, accompanied
by a drop in oil pressure.

(&) LO% OIL PRESSURE.

1O INSUFFICIENT 05 IN TANK. —I7 en-
gine has hiad an oil change since che last flight, the
oil level shovld be checked immediately before seart-
ing the engine. Extremely low nil level is sometimes
indicated by fivetnation of the oil pressure gage.

2. LEAX IN PRESSURE PASSAGE OR OIL
TPUMP T TAKE PASSACE OR LINE—2 leak in oil

&8 -
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pressuve passage wall usually be indicated by excessive
oil flow from the return line from the engine to the
ail tank. Leaks on the intake side of the pump will
rarely cause oil pressure trouble if the o1l tank 15 high
enough to assure gravity feed of oil to the pump.

3, OIL PRESSURE RELIEF VALVE..—-0il
pressure relief valve nut {figure 116} should be re-
moved and a check made to see that foreign matter
is ot interfering with proper seating of the relief
valve ball. It should be made certain that check valve
spring and relicf valve spring are nor reversed,

Ol Prassure Adjuating Screw.
Locknat,

. Relief Valve Spring.

Relicf ¥alve Ball.

il Pressure Gage Conngceian.
Chaeck Valve Ball

. Check Valve Spring.

. Chech Valve Nut

e b

Figure 116—Exploded View of Oil Fressure
Relief Valve Assembly

4. WORN BEARIMGS —Excessive bearing
clearance will cause low oil pressure and high oil tem-
perarure.

5, DEFECTIVE PRESSURE GAGE.-It
should be made certain that pressure gage is accur-
ately calibrated before replacing or remaving wmajor
parts of the engine in locating the cause of low oil
pressure.
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6. WORN OR DAMAGED OIL PUMP.—
A worn oil pump may cause a gradual drop in woil
pressure over a number of hours of operation. A sud-
den drop in oil pressure or complete Joss of oil pres-
sure may be caused by a foreign object being drawn
through thl." pump.

7. EXCESSIVE OIL LEAKS ——Excessive oil
leaks are usually caused by excessive crankcase pres-
sure or by improper sealing of gasketed joints, Ex-
cessive crankcase pressure can, in most cases, be
traced to sticking of the main crankcase breather
valve. If this trouble is suspected, the crankcase
breather assembly should be removed and the valve
stem cleaned and, if necessary, dressed down with
emery cloth and polished with crocus cloth to assure
that the valve moves freely on the shafr. Excessive
crankcase pressure may also be the result of worn or
stucl piston rings.

Leakage from pasketed joints is wsually
caused by broken or improperly seated gaskets, im-
properly tightened or unevenly tightened attaching
nuts, or warped mating surfaces.

(f} CHECKING CRAMNKSHAFT RUN-OUT
AFTER A SUDDEN STOPPAGE OF PROIELLER. -~
After any accident which involves sudden stoppage
of the propelier, the propeller should be removed
and the crankshaft run-out checked at the front and
rear cone locations, This operation may be accom-
plished by clamping a dial indicator so that the
plunger bears on the above mentioned locations as
shown in ﬁgrrr( 117, If indicator support is clanlpzd
directly to thrust bearing housing studs, be sure to
pad studs to aveid damage to threads. The run-out
is the total indicator travel. If the run-our ar the

Figura 117 —Checking Cronkshaft Run-oet
at Frent Cone Locafion
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.
front cone location exceeds 007 inch or if the run-
out at the rear cone location exceeds .003 inch, the
engine should be removed and disassembled regard-
less of the plane in which the run-out exists. Con-
tinued operation of engines with crankshaft run-out
greater than the above limits &= likely to result in
rough operation looserning of the thrust bearing hous-
ing and eventual fuilure of the crankshaft at the
thrust nut.

{4) ENGINE ADJUSTMENTS,
(a) MAGNETO TIMING.

I. ADJUSTMENT OF BREAKER POINTS.

Nate

Through the instructions for magneto tim-
ing operationg, the use of 0015-inch shim
stock or vellophane is specified for checking
breaker timing. This is done because this
material is readily available. If a timing
light approved by the magneto manufactur-
er is available, it should be nsed instead of
shim stock or cellophane for checking the

Lreaker point timing.

a. Remove breaker cover. Referring to
frgrre 118, see that 445 -degree mark is visible through
hole A, If 4 La-degree mark cannot be seen through
hele, loosen screws "B and "C” and push che right
breaker assembly as far as it will go in a counter-
clockwise direction. Tf the 4%:-degree mark is still
not visible, remove serews "B and O and locate the
marl, Then place the breaker in position so that
mark is visible through notch, Assemble screws "B
and “C7 into the holes which align with the elongated
holes in the right breaker assembly. Push right
breaker assemhbly as far as it will go in a counter-
clockwise divection and tighten screws,

b. Check left brealer il.seir.ml:]y' to. see
that marks on breaker asscmhl}l bass align with mark
on the vim of the breaker housing. The breakers are
now set for 404 -degree staggered sparks.

c. Place a straightedge across notched
shoulder at the end of the breaker cam, Insert a strip
of .0015-inch shim stock or a picce of cellophane be-
tween the brealker points. Hotate the magneta shaft
ia direction indicated by the arrow on the end of the
breaker cam. The right breaker poine should open as
the straightedge lines up with the mark on the boss
of the right breaker mounting and the left breaker
showld open as the straightedge lines up with the
mark on the left breaker mounting. If the breakers

ay
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Breaker Assembly Viewed frem Rear of Engine

70

Shaightedge Position for Straightedge Pasition For
Left Breaker Poini Opening Right Breaker Paint Opening

Figure 118-—Maogneto Breaker Assembly
-
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apen too early or toe late, they should be adjusted by
loosing sceews "E” and "F" and moving the brealesr
in or out by means of eccentric serew "G¥. Turning
the screw “G»

breaker to open earlier. Turning the saine screw

clockwise will cawvse that particular

counter-clockwise will cause that particular breaker
to open Jate. When the correct adjustmert is ob-
tained, tighten screws “E™ and “"F" and recheck to
see chot adjustment is still correce.

CAUTION

It must be remembered that the breaker
points must be set to open at the proper
time with relation to the marks on the
breaker mounting bosses and that there is no

specilic gap setting of the breaker points,

2, TIMING MAGNETO TO ENGINE.
{See fignres 119 and 120}

a. Place Moo 1 cylinder on compression
stralke, Compression stroke may be located by remov-
ing the front sparl plug and placing the thumb over
the spark plug hole. With the thumb in place, rotate
the engine in the direction of normal rotation. The
compression stroke will be indicated by definite pos-
itive pressure, tending to force the thumb off of the
sparle plug hele. Assemble wp center indicavor, Ly-
coming tool No. 1209.B, in spark plug hole so that
arm projecting inside of cylinder is turned down to-
ward the piston. Assemble pointer, Lycoming tool
No. 40083, over studs on thrust bearing cap and
assemble timing disc, Lycoming tosl No. 1225, on
crankshaft spline. Turn the engine in direction of
normal rotation until pointer on tup center indicaior
begins ta mové. Stop turning and mark this peint on
the top dead center indicator scale. Also mark or
record the reading of the pointer on the timing disc.

b. Rotate the engine past top center ap-
proxumately 43 degrées, then rotate the engine in the
direction opposite normal rotation until the top center
indicator pointer is in the exact location where it was
previously marked. Mark or record the reading of the
timing dise.

¢. Find the exact mid-point between the
two marks or readings of the timing disc. This point
will be top dead center, Without moving the pointer.
rotate the crankshaft until this mid-point s exactly
a!igrlccl with the pointer. Then withour movigg the
crankshaft, adjust the pointer by means of the
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knurled adjusting screw until the pointer aligns with
the “0" on the timing disc. The timing disc is now
set so that readings on the timing disc will correspond
with degrees before and after top center for No. 1

piston.

d. Rotate the crankshaft in divection op-
posite normal rotation to a point approximarely 45%
degrees before top center of No. 1 cylinder; then turn
the crankshaft in direction of normal rotation up to a
point of 30 degrees before top center, { This procedure
should be followed in order to take up back-lash,)
Assemble a gasket on the magneto mounting and then
rotate the magneto shaft n direction indicated by
arrow on end of cam until the left beeaker point is
just beginning to epen. Holding the magneto shafi in
this position, assemble the magneto on the engine and
assemble retaining nuts and washers. Tighten the nuts

anly finger tight.

e. Check the timing disc to see that the
crankshafe is still at 30 degrees before top center, then
insert a strip of 0015 shim stock or cellophane be-
tween the left brealer point. Rotate the magneto in
the mounting slots until the point is found where the
left breaker point is just beginning to open. Lock the
magneto in this pesition by tightening the mounting

nuts,

f. To check the timing, rotate the crank:

shaft in the direction opposite normal rotation about

Figure 11¥—Checking Mognele Breaker Timing

{This method te be vsed orly if timing light
is not available)
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STEP 2 wifp

Botare crankshafe ju divection
of normal rotation. The indicator
pointer will move up, then down
again. Keep turaing until pointer
comes down past mack "4 chen
turn cranhshaft backwards uwnril
indicator pointer exaccly lines up
with mark “A" previeosly made
in Step 1. Make Mark “C" exactly

apposite poainter on timing dics,

Figure 120—Finding Top Dead Center (Sheet 1 of 2 Sheets)
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Il

= STEP 1

Botate erankshaft in divection of
normal rotation watil piston begins
to move pointer of top dead center
indicator. Stop here and mark *4"
the position of che pointer on the
indicator face and “B" the position

of the pointer on the timing disc,

i
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<= STEP 3

Find the exact mid-point between
marks B and O, Make a mark
0 here and align this mark with

the pointer.

STEP 4 e

Without moving the ¢ranlshafe
fram the position found in Step 3,
adjuse the pointer to read 07 by
turning the knurled knob on the
pointer suppore, Degrees before
and after top dead center cith now
be read divectly from the timing

disc.

Figura IQG—andfné Top Deod Center.iSheet 2 of 2 Sheets)
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%, Fuel Pressure Connection
@ Carbureior Bowl Drain Plng
7. Throrele Stop Screw

8, Altirude Mixtore Conteal

Figure 121-—Curburetor—Model NARTB

Fl
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. Accelerating Pump
. Idle Mixture Adjustment
. Fuel Inlet Connection

o fuel Scrainer
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20 degrees. Insert a strip of 0015 shim stock or cello-
phane between each pair of breaker points. Rotate or
“bump” the crankshaft slowly in direction of normal
rotation., The right breaker points should open when
the timing dise reads 34 degrees before top center and
the left brealier poi.ntﬁ should open when the tillu’.rlg
disc reads 30 degrees before top center, If the breakers
do not open at 30 and 34 degrecs, the magneto mount-
ing nuts may be loosened and the magneto turned
slightly in order to obtain the correct adjustment.
Turning the magneto clockwise will cause the breaker
points to open carlier;, or turning the magnete count-
er-clockwise will cause the breaker points to open
later. When final adjustment is complete, assemble
lock nuts on magneto mounting studs.

g. After all timing operations are com-
pleted, clean breaker points to remove any trace of
cellopliane or oil and replace breaker cover. Do not
remove timing disc wntil distributor timing has been
checked if this is necessary.

{&) DISTRIBUTOR TIMING.

1. TIMING THE LEFT DISTRIBUTOR.
—35et the crankshaft 30 degrees before tep center
of Me. 1 piston as directed in “Magneto Timing,”
pavagraph {a)2. above. Assemble gaslet, enameled
oil srnl, and distributor in.sulru.izl.g p];lte in distributor
so that hole in plate and seal fiv over dowel in such
a way that the three tapped holes will be clear ro
rl:ll:.l:i\-'(: the distributor cap attﬁching SCEEWS, 1em-
porarily assemible distributer rotor on distriboter
coupling so that dowel and coupling fits hole in rotor.
Place cﬁllpiing over sp]inc on distributor Sl'l-lft. 50 that
laxge electrode on rotor aligns with center of square
en distributor insulating plate, Remove rotor, leav-
ing uullpling in pli—\{te on distributor shaft. Secure
coupling with washer, nut, and cotter pin. Roter may
now be assembled in place vver coupling and secured
with two cap screws. Lockwire the two cap serews
together. Make sure to carry the lockwire under the
rotor, otherwise spm’hs may jump to the lockwire and
cause irregular engine operation, Place distributor
cap in position and rotate cap slightly ta be aure that
aligning dowel fits to hole on cap. Secure cap in place
using three CAP SCrews. Lockwire the CAp SCCEWS L0
gether, :

2, TIMING THE RIGHT DISTRIBUTOR,
~—Assemble the righe distributor in the same manner
as the left, cxcept that no enamel oil seal pfare.js used
in the right distributor.

Revised 20 June 1945
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Note

One of the right distributor cap screws is
shorter than the other two. This short screw
must be assembled in the rearmost hole in
the right distributor, that is, the hole near-
est the tachometer drive.

Figure 1 22—Position of Dittribulor Finger for
Firing No. 1 Cylinder

{e) CARBURETOR ADJUSTMENT,—Start
and warm up engine. I{ necessary, make rough pre-
liminary adjustment of carburetor in order to beep
engine’ runming. When engine is warin, adjust idle
speed to 300 rpme by means ot throttle stop serew.
(Yee figure 120} Afrer getting correct idle speed,
adjust the mixture by means of the idle mixture
adjusement. (See figwre 121} The best idling mix-
ture may  be obtained by first leaning che  adjust-
ment by turning towards the lecter "1 until engine
begins to speed up or run rough, then richen the mix-
ture by turning towards the lerter “"R" until engine
begins to Troll™ This will give an idea of the e_xqu‘_-;r_ne
ends of the mixture range. Move adjustment towards
the lean position just enough to secure smooth apera-
tiom of the engine, This is the best point for the idle
adjustment. It is desirable to use the richest mixture
that will give smooth idling even though faster idling
specds will be found at somewhat leaner mixtures.
After adjusting the idle mixture, checl the idling
speed, and, if it is incorrect, readjust the throttle stop
sorew to give idling speed of 300 rpimn.

(5) ASSEMBLY AND INSTALLATION,
{a) ASSEMBLY.—The reassembly procedure

of the engine and accessories to the engine mount will
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Figure 123——Engine Section Installation

#
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be the exact reverse of the disassembly procedure out-
lined in parsgraph 5.a.(2) above.

Maote

The rubber engine moune vibration absorb-
ers, figuve 123, Detail A, should be veplaced

at each engine change,

(6} INSTALLATION . —Procedure  for  jo-
stalling the engine woit will be the reverse of the re-
maval instructions as outlined in paragraph 5.q.(2)
above.

CAUTION

Care should be exercised when ficting the
engine mownt to che fuselage that the at-
taching studs, figrre 123, detnil B, arve not

damaged.

b ENGINE CONTROLS.

(1) DESCRIPTION,

fa} The engine control system consists of a
standard B-13 control wnit snodified o install a
icrophone switch, figure 124, mounted on the lefe
sile of each coclpic and
u carburetor air control
lever, figure 125 mounted
iman easily  accessibile
position between the front
and rear cockpits on the
right side. These units are
connected ta the engine
through a series of rods
and bellcranls,

(b} Fore move-
ment of the throttle lever
on the conteal unit in-
creages the engine rpm; =
aft movement decreases
the engine vpm. The fuel
mixture is enriched by
forward movement of the
carburetor mixture control lever and afe movement
leans the mixture,

Figuye 1 24—
Engine Confrol Unit

{c} The butterfly valves in the carburetor air
intake housing regulate the volume of heated aic
inte the carburetor and are conerolled by the car-
buretor air contral lever. Cold air enly is admircted
when the concrol handle is in its full Torward posi-
tion and progressive aft mavement of the hamdle

Section IV
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proportionally increases the volume of hot air and

decreases the volume of cold air.

(o) Fuel flow from the fuel tank to the en-
gine 35 controlled by a foel shut-off valve, This valve
i operated by a control handle mounted an the left
side of each cockpit, divectly below the instrument
panch, { Figare 126.)

Figure 1 26—
Fuel Valve Shut-off
lever Lever

Figure 128«
Carburetor Air Control

(2] REMOYAL AND DISASSEMBLY. —-The
sYstem of rods_. belleranles and supports cnlumcting
the control units with the engine are joined by stand-
ard bolts and clevis pins aud no special procedure is
recommiended for removal.

(3) MAINTENANMNCE REPAIRS,

[} ADJUSTMENT  OF CONTROLS.—
should it become necessary to adjuse the mixtvure and
throtele controls, the following procedure is recom.
mended,

i, THEOTTLE CONTROL.

a. The front push-pull rod should be dis-
connected frpm carburetor throctle lever.,

b Throttle idle adjustment should be
backed off until throttle valve can be felt to be cam-
pletely closed.

c. Throtile idle adjustment should now
be turned clockwise five nocches.

d. Throttle valve stop screw is to be ad-
justed watil throtele valve is wide open.

g. Throttle intercockpit push-pull rod
should be disconnected from the throtele lever in
the rear coclipit making the rear throttle control in-
operative while adjustments are being made.

a
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f. The front push.pull rod is now recon-
nected and should be adjusted in length by turning
the clevises on the ends of the rod wntil the theotcde
vontrol lever in the front is within Y inch of full
travel, both fore and aft, When this rod is fuliy ad-
justed, a cushioning effect will be noticed with the
control lever in the wide vpen or idle position.

g The control in the rear coclpit should
be adjusted to correspond with the travel of the
control in the fronc cockpir. o

1, MIXTURE CONTROL.

a. The forward push-pull rod should be
disconnected at the mixture control lever and ad.
justed to full-rich and full-lean positions by turning
the clevises vntil the travel of the mixture control
gives Y-inch clearance when the contral lever is in
the tull-rich and full-lean position.

Note

Control rod should be attached to the ajrper
hole in the conteol lever.

b. The control in the rear coclipit should
be adjusted to correspond with the cravel of the con-
trol in the fromt cockpit.

. After all adjustments are made, it
should be made certain that all rods and clevises are
propecly safetied.

. CARBURETOR AIR CONTROL.

a. The forward énd of the cavburetor wir
control push-pull rod shoold be disconnected From
the carbureror air valve,

b, Coclpit control lever shouid he placed
in cthe last notch of the “FLTLL OO0 D pogition,

c. The carbureror sir wvalve should  be
turned to the “FULL-COLDY position and che length
of the push-pull rod adjosted vnril che rod will mate
properly with the lever on the air valve. The rod and
lever should be connected in this position.

d. With valve and control lever properly
adjusted in the “FULL-COLL¥ position, settings will
be carrect with control lever in *TULL-HOT™ or any
intermediate position.

{4] ASSEMBLY AND INSTALLATION.—MNo

express procedure is recommended for assembling and

-
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installing the engine controls ¢xcept that the adjust-
ment instructions outlined above must be used in
setting travel for the control rods.

. PROPELLER.

{1) DESCRIPTION.-~The PT-13D/MN258-5 air-
plane is equipped with either a McCauley § fr. 6 in,
finced pil:ch, ground-adjustable steel propeller or a
-Sensenich 8 fr. 2 in. fixed pitch, non-adjustable wood-
en propeller.

{2) METAL PROPELLER,

(a} REMOVAL,—To remove the propeller
from the engine shafe, the clevis pin securing the hub
retaining nut must ficst be removed. The hub out
is then ungerewed, drawing the propeller off the shaft,
The front cone and nut may be removed from the
hub by removing the snap ring.

(B MATNTENANCE REPAIRS.

7. EXCESSIVE ENGINE VIBRATION.—

Should ewcessive engine vibration develop, the ignitior.

systen: and carburetor should first be checked for
praper fanctioning. It this does wnor eliminate the
vibration, the following is recommended.

a. The blades should be cheched to de-
termine il they teack within !5 inch of each other.
In the event the tracl is greater than L4 inch, a new
blade which will match properly to obtain the coe-
rect trach alipnment should be installed. While mak-
lné-"t'his check, it is also necessary to check blade
lengehs which must be within 14 inch of each other.

b. The blade picch should be set at 11.7
degrees at the 42-inch station,

¢, If the blades are out of track or if,
atter ohiaining proper track, the propeller contin-
wes to vibrate, it must be removed from the engine
shate and checked for balance. This may be done by
reswoving the blades from the hub and laying them
aver « lavel knife edge; the center of gravity of each
blade should be determined and marked on the blade.
The venter of gravity of each blade must be within
i/t inck when measured from the inner end of the
blad.
If this condition does not exist, it may
he obtained by macching blades ontil a pair is ob-
tained that balance, after which the blades may be

assemibled to the hub,
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d. If, in the final balance check before
installation on the engine, the propeller is found ta
need vertical balance correction, it may be secured by
rotating the clamp rings on the hub to bring the bolt
on the light side of the propeller hub boss,

. e. During assembly of the propeller
blades, care must be exercised to tighten the clamp
ring bolts te the specified value of 1100 (1060}
inch-pounds,

2. ABRASIONS —Small nicks or scratches
on the blades may be dressed out using a fine file and
finishing with croeus cloth or stone, After dressing
the scr:ltl:lIJ the surface must be finished with blacl
lacquer.

3. A light coat of engine oil should be
applied to the propeller daily. This will greatly in-
crease the service life of the propeller by preventing
rust.

{e) IMSTALLATION.

1. The rear cone, propeller, front cone, hub
retaining nut and snap ring should be assembled on
the engine shaft in the sequence given.

2. The hub retaining nut should be tight-
ened to 430 foot-pounds. This torque may be applied
by a man of approximately 173 pounds using a 31-
inch rod. If 450 foot-pounds will not allow the lock
pin holes to align, the nut may further be tightened
to 500 foot-pounds in order to align these holes.

3. The smap ring thould be inserted over
retaining nut and the nut secured with the clevis pin
and cotter.

(3) WOODEN PROPELLER.
{a) REMOVAL.—Instructions for removing
wooden propeller from engine shaft are the same as
for I]lﬂlal PIDPC“.‘I’ f‘hl‘\‘e.

(b) MAINTENANCE REPAIRS.

1. EXCESSIVE ENGINE VIBRATION.—
Should excessive vibration develop, the ignition sys-
tem and carburetor should first be checked for proper
functioning. If this does not eliminate the vibration,
the following is recommended:

a. The blades should be checked to de-
termine if they track within 1/16 inch of each
other. Should the blades be found vut of tyack, in
most instances they may be brought inte “correct

Sectian IV
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alignment by tightening the hub belt nuts on the side
of hub adjacent to the blade that requires alignment,
A torque wrench should be used to tighten the nuts
to a reading of 250 inch-pounds (" 25)

MNote

It is important that the nuts should not be
tightened to beyond the recommended value
in order that the surface of the wood pro-

peller hub is not fractured,

k. If the propeller is not owt of track,
the propeller and hub should be removed from the
plane as a wnit and carefully checked for a balance.

¢. 1f one blade is heavy when placed in a
horizontal position, varnish should be applied o the
flat side of the light blade until balance is obtained.
It should not be necessary to add more than two coats,
If two coats are necessary, a drying period of about
4§ hours should be allowed between coats.

. If, in the final balance checkh before
installation on the engine, the propeller is found to
need vertical balance correetion, it may be secured by
placing a brass plate on the light side of the pro-
peller hub hoss,

2. REPAIRS OF SMALL CRACES AND
CLTS5—5mall cracks parallel to the grains that do
not run through a lamination may be repaired by
filling them with glue and thoroughly working it
into all portions of the crack. After the glue has dried,
it should be sanded smooth and flush with the sur-
face of the propeller. This also applics to small cuts.

. 3, REPAIRS OF DENTS AND SCARS.—
A?plz:rci,alple dents or scars which have rough surfaces
or shapes that will hold a fller and will not induce
failure, may be filled with a mixture of casein glue
and clean, fine sawdust thoroughly warked and
packed into the defect, dried and then sanded flush
with the surface of the propeller. In any case, all
loose splinters should be removed.

4, A light voat of good polishing wax
should be rubbed on the propeller daily. This will
greatly increase the service life of the propeller by
keeping out moisture,

fe) INSTALLATIOMN.—Procedure  for in-
stalling the wooden propeller on the engine is the
same as for the metal propeller above.

79



Section IV

80

AN ofi7oAc-2

Sl

e
—

_
T
=
L,
<
P

]
=
=]

il

Figure 127=—0if System Diagram ond Tubing Identificetion Chart (Sheei 1 of 2 Sheets)

Revised 20 April 1945



Section WV

AN 01-FOAC-2

‘pagiradg npluea] pEasoy eyl weq] Jefuog o0l

“qm prneyg sesoding suswearidey Joy 18w Wi oang Buigal “mhnﬂ_

| | k { ]
I SR EEETE S e | 01 A ' A sl _w.:_n
r dweD Tim9riNY | AofpY 1V &¥0 | ToE" wTTE o= —surfl 1§ -INSLT| el
IR IR e
T |#soH Z1-01-FREAIW _ i Rl b W %
AL T TR | } 2
T dwe [TdENY LB LM ouILay ] EIT TS
T A BOOE-ING LV Aoy ¥ | erat | pae | LZOSEI et T— asEw sy SINScE| &
_ FETCIR L
{ 1P :
O T1-21-FEENY | CAREY mOgTy b wuniagg LI
durery L1k | 1 BOQETaL B CINE [~ F—dsy syl g StHE2I) 8
Tl asang | mng el
M f-0E-TISEGTWL T | Ok MOqIT F- 14DV L5111y | STUETEL [0 A
durelny foat Ny | L ! GELTL A | { ® prouajog) | 1=tant
sseR] ee-F BBV 1 | MOHT ELTTIEDY 2 LE1IRDY deddon) oo 7 BELT | JTERED T Simsedf 2
i meq)T H-LDTTESY| I Banarg _
I #AdIN b EATTH DY EML1DV [ | | i
1 wed | THENY[ my G4 £7 1= : BT
i SLmIng [LLDENTY ELaRk RT 1ol saddeny  £q6" ¢ D81 WE f- SINSST|
B S — o e = —
ey gz ! s ST 2001
1 QERS-IMLLY et | L8TS1 00 0— —suryl 1 SRs2E| &
s = = m
O-auas i
T| oM E-B-FRENY| aurfuy 1
o|  dweDoetdriNyl 0 woqig E*TEDV 9k LRIl o S O S BT F e 5 R
. Taduriig
1|80 1E-2T-FHEN Y| LB Lo suriug
T| dwmd pieTEINY Aoy I gRn |ozoét | L3111 80 0- —urg g FEE T E] B
2l e g-g-TRENY| 1 LG RO B s DY BT TS Ti0i
¥ dwEh PN 1 MO B-0CEDY S1F PLATSRE o b Mo—=ory T CINGE z
I SRt RS (S . S BT I IR Il S IS RIS . _
|
CASFY gy Bt HTE MY PEHT
T| dured ppemEiMvl 2 DERTFTNS LY anqqnyg Ay gEl anet W12 L B SFRENV] 1
z R A I i |
& Al | saaaEs 2Eas | ssAN | ‘oK - on
_.H., OELN DT SONTLLLS “geEy sy (L8R HHMHL! ﬁthZuH Hsva Fval I T8l TABEY NIANT
e B el gy SLON TVIHTLVH | TIVAR | FAML |
=l 41Y) (s34 |
| . |
(N

ification Chart [Sheet 2 of 2 Sheetls)

.
—gram and Tubing Ident

Figure 127 —OilSystes.

&1




Section IV
Poragraph 5

d. OIL SYSTEM.

(1) DESCRIPTION.—The oil system cansists of
an oil tank, "“Y" drain, ¢l temperature wells and in-
corprates an oil dilution system.

fa) The oil tank is fahricated of aluminum
alloy and has an oil capacity of 4,76 U, 5. gallons
(3.96 Imperial) wicth an addition 1.60 U, 5. gallons
(1.54 Imperial) expansion space. A standpipe sump
in the bottom of the tanl prevents sediment in the
oil tank from flowing into the engine. 4 hopper in-
stalled within the tank in conjunction with the oil
dilution system aids in starting and warm-up of the
Engine.

{B) The oil dilution system. consists of an oil
dilution salencid valve with a fuel line extending ro
the “Y" deain in the oil-in line of the oil system. The
oil dilution valve is controlled by a toggle switch
mounted on the left side of the inscrument panel. Ol
dilution should be employed befare stopping the engine
when a cold weather start is anticipated, (See fignre
127 for Oil Sysrem Diagram and Tubing Identifica-
tion Charc.}

{2) REMOVAL—HRemoval of the oil system
consists of removing the oil tank, ol dilutian snlenoids
and connecting lines and fitvings. The oil wank s
easily removed by disconnecting the oil-in and oil-out
lines and removing the attaching brackets. Line ends
should be taped upon removal to prevent entrance of
foreign particles.

(3} MAINTENANCE REPAIRS. - All ol lines,
liose couplings and fittings should be checked fre-
quently for leaks, and hoses and clamps showing signs
of deterioration should be rc]‘.|;;u.&d. The oil tank
and suppores should be examined for ceacks and vhe
tank support scraps deaws soug ac il times.

(4). ASSEMBLY AND IMNSTALLAYION.——Care
thauld be excrcised when censzembling the il syy-
tew to make certain that all connectings Ac properly
and that ail clamps ave cight Lo prevenr izalis, The
tank serap earnbuckles should be dvawn vizghs encugh
O Assure @ sang 06 of the tank againse the supporks,

¢. FUEL SYSTEM.

{1} DESCRIPTION. -« The fuel sysiem iz of the

gravity feed type and incledes co alominum alley

cank, fuel serainer, fuel valve and alnninem alloy
fuel lines. The fuel tank is lovated in the upper wing
venter section, with supply lines attached to each
rear corner of the fuel tank to insure continuous
fuel flow in all flight actitudes with the esception of

82 .

AN 071-70AC-2

inverted flight, The fuel strainer is located at the
lowest pointin the fuel system just ahead of the fire-
wall. The fuel valve, actuated by a control unit in
cither cockpit, is installed in the fuel line at the fire-
wall. (See figure 131 for Fuel System Diagram and
Tubing Identification Chare.)

{a) The tank has a capacity of 46 U. 5, gal-
lons (38.3 Imperial) with a 1.3 U. §, gallons {1.15
Imperial) expansion space. Sumps are provided ac the

S two aft corners incorporating cocks to drain accum-

wlated sediment and warer,

(&} A sight type fuel gage is provided on the
lower gide of the fuel tank wisible from both frone
and rear cockpits. Reading calibrations are in fourths
of tank capacity and can be read accurately when
the airplane is in level flight atcicude only, A drain
cock is incorporated to allow collected sediment and
water to be drawn off,

{r) The fuel walve, located just aft of the
firewall, is controlled from either cockpit by connect-
ing cranks and torque rods, The fuel strainer em-
bodies 2 sereen and drain cock for removal of sedi-
ment and water.

(2) REMOVAL AND DISASSEMBLY,
{a) TANK.—The following is the recom-

mended procedure for removing the fuel tank from
the center section:

1. Al fuel lines and the vent line should be
disconnected from rthe Fuel tank fittings.

Figure 128—Centar Section 3tifener Removal
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2. Closure strips around edge of tank
should be removed and all bunding jumpers discon-
nected.

J. Center section stiffener must be removed
from over fuel tank. {See figure 128.)

+. Turnbuckles connecting straps over top
of tank should be disconnected and the straps re-
moved. [Sec figure 129.)

Figure 129—Tank Strap Turnbuckle

5. By placing one hand on the underside of
each sump, the tank should be carefully worked loose
from center section and lifted out.

(&) Fuel lines, fuel valve, and strainer are
easily removed by disconnecting fuel line and the
mounting brachkets. Upon removal, all lines should be
taped to prevent foreign matter from entering tubes,

{3) MAINTENANCE REPAIRS,

fa) With the fuel tank removed from the
center section, the felt cushioning pads should be in-
spected for wear and replaced if necessary,

{#) Fuel sumps should be cleaned xegula;iy
by removing sump cock and allowing sediment to
drain off. 1T further cleaning is necessary, sump
should be removed and cleaned in a suitable solution.

(¢) If leaks occur around sumps, the sumgp
gashkets should be examined and replaced if necessary.

(d) The fuel strainer should be cleaned at
regular intervals. When removing the screen for
f-‘!eﬂ.niltg, the gas]srl} should be rcp‘acct’l.

fe) All line conmections, supporting clamps
and brackets should be maintained secure at all times,

(_f) If the fuel Edge lu:t,nmg::i discolored asrd
the drain cock clogged it shonld be cleahied by swalb-
bing the inside of the gage with a solution of 50 per
cent dope thinner, AN Specification No. AN-TT-T.
256, and 50 per cent methyl aleohol, AN Specification
Mo, AN-M-32. The swah is insereed with a twisting
motion and drawn out si‘r'aig;!l‘. The swab mugtbe ra-
moved at once, as deterioration results if dope thimner
15 alloweil to remain in contact with the material of

Revised 20 April 1945
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the fuel gage. The red indicator within the gage
should be brightened by buffing lightly with fine sand-
paper. Transparency may be restored to the checked
outer surface of the fuel gage by spraying lightly
with dope thinner ac full strength,

CAUTION
As much care as possible should be taken to
prevent dope thinner from coming in con-
tact with threaded portions of the gage as
the material will be softened and  the
threads distorted,

(4) ASSEMBLY AND INSTALLATION.

{a) Care should be exercised when reassem-
bling the fuel system to male certain that all con-
nections fit properly and that all clamps fit tight to
prevent leaks:

) To reinstall the fuel tanls, the above pe-
moval procedure should be reversed; howewer, care
should be taken to tighten the tank straps only suf-
ficiently to hold the tank snug.

Figura [30-—Fvel Tank Symp

fo AIR INTAXE SYSTEM.
{1) DESCRIPTION.

() The air intale systein Consists of a cast
aluminum alloy carburetor air intake housing, figure
132 (1), a welded aluminum alloy cold air intake
stack wlhich includes the lower cold aiv intake pipe
(2), an air cleaner housing {3} incorporating an
Air Maze fifter {4}, an wpper cold air intake pipe (5),
an air scoop and sereen (€} and a welded aluminumn
alloy het nir intake pipe (7).

(&) Cold air enters the system at the air
scoop above the engine cowl and is forced down the
F‘OIII?I: air stagk through the Air Maze filter and into
the aic intake housing containing the regulating
valve, If desired, heaved air from the exhaust shroud
may be mixed sith cold air entering the carburetor
by regulating butterfly valves within this housing.
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Figrura 137 —Fuvsl System Diogrom awd Tobing ldentification Chart (Sheat | of 2 Sheats)
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(2) REMOVAT AND DISASSEMBLY.

fa) The hotsing assembly deain tube (8)
should be removed by loosening the upper clamp.

(b) By detaching the clamp (9), the housing
(3), pipe {(3), and scoop (&) can be removed as a unit.
There are no screws or holts attaching this upper
partion. A synthetic rubber sleeve closes the gap be-
tween the housing and lower pipe.

(¢} The lower pipe (2}, housing (1), and hot
air intake pipe (7) may also be removed as a unit
by detaching carburétor air control arm {10} and
removing the boles which attach the housing to the
carburetor, Care should be taken not to damage the
gaskets and screen between the housing and carbure-
tor.

{d) The Air Maze filter may be remaved from
its housing by breaking lockwire and removing the
wing nut which secures it in the housing,

Figure 132—Carburetor Air Intake System

Pl
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(3) MAINTENANCE REPAIRS.

(@) The entire air intake system should be
inspected regularly for cracks and loose bolts or
fittings.

{&) The wire mesh in the Air Maze filter
should be cleaned and re-oiled at 30-hour intervals,
ot daily if the airplane is flown in dusty or sandy
1oca]ities, in the follnwing MIAANET:

1. The mesh element should be washed in
gasoline, kerosene, or other suitable volatile cleaning
fluid, While cleaning, the clement should |‘§|: rocked
or fluid agitated to insure cleaning of the innermost
part.

2. The element should be thoroughly dried.

3. When dry, the element should be im-
mersed in oil, AN Specification No. AN-VV.0:446,
Srade 1120 or li_ghn:r‘

4, The element should be allowed to drain
two hours prior to reinstallation to remove excess ail.

{4} ASSEMBLY AND INSTALLATION.

fa) 'The reassembly and installation of the
air intale system will be the reverse of the procedure
for removal and disassl:rnhly with the exception that
the air intake scoop, figure 132, (6), should not-be
attached to the stack until the bolt l.l'u‘cugh the
securing clamp (%) has been tightened. This allows
access to the bolt head while it is bring secured.

(b)) When attaching the control rod to the air
control housing, figure 132 (1), the carburetor air
control adjustment procedure outlined above under
“Engine Controls,” paragraph 3.6.(3)(a)3, preced-
ing, should be used.

6. FIXED EQUIPMENT GROUP.

a. FLIGHT CONTROLS.

(1) DESCRIPTION.—Surface controls for the
PT-13D,/N25-5 airplane are of the stizk and rudder
pedal type with a duplicate set of controls in each
::()g:]ipft.

{a) ELEVATOR CONTROLS.—The elevator
is operated by inter-connected control sticks mounted
on g ].‘u’gr diameter 11]1:0_me-n1n]'yhd|:nu1n steel torque
tube supported at the front and rvear by self-aligning
bearings in housing bolted to the bottom fuselage
truss. Each control stick is made from one piece solid
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or laminated turned hickory, mounted in aluminum
allny sockets. Inlcruunncuting pus]l-pu" tubes extend
from front to rear stick, from rear stick to an idler
located midway back in the fusclage, and from the
idler to a single horn bolted between the end fittings
of the elevator spars. Lord rubber bushings are in-
corporated in the connection of the rear push-pull
tube and the clevator horn to prevent control stick
vibiration.

(&) AILERON COMNTROLS. ~— The aileron
control system is composed of interconnected push-
pull tubes attached at their inboard end to a control
horn bolted to the control stick torque tube. The
push-pull tubes extend from the aileron contral horn
outhboard to an idler in the lower wing and to a bell-
crank at the aileron semi-span. The bellcrank and
aileron are connected by a shore link.

{e) RUDDER CONTROLS. ~~ Rudder con-
trol is effected through a system of cables and pulleys
by interconnected rud-
der pedals in each cock-
pit. Each rudder pedal
can be adjusted to com-
pensate for difference in
pilot's stature by pushing
the pedal adjustment
lever inboard, thus al-
lowing the pedal ta move
freely. After the pedal
has been moved v the
degired location, the lever
should be released. Slight
movement of the pedal
will allow che locking
pin to snap into position. Both pedals should be ad-
justed ro che same setting.

Figure 134—~Rudder
Padol Adjustment:

(d) TRIM TAB CONTROLS.—Trimming of
‘the aieplane for nose heavy or tail heavy conditions
is effected with trim tabs
located in the crailing
edge of the elevators. The
tabs are cable operated
through a drive mechan-
ism  located mear the
front stabilizer spar. Tab
control handles are lo-
cated on the feft side of
each cockpit and show in
degrees the cab position
with respect to the ele-
wator. Full talb range of
15 degrees up and 15 de-
grees down 1s suflicient to
trim the airplane under
all normal load and flight conditions. "AFT" move-

menc of the control handle corvects cail heaviness,
-

Figura 135—Trim
Tab Control

/AN 01-70AC-2

{e) CONTROL CABLES.—All control cables
are made of extra flexible carbon steel, fabricated
according to AN Specification No. AN-RR-C-4}, and
incorporate .swslged end cable ﬁttings Cunfarming to
AN Specification No, AN-T-2. The rudder cables are
7% 19 cables, 5/32-inch in diameter; the trim tab
cables are 3/32-inch, 7 x 7; the parking brake cables,
1/16-inch, 7x7; the tail wheel control cables are 14~
inch, 6 x 19, except for the safety cables, which are
7 x1%.

(2} REMOVAL AND DISASSEMBLY.—Due to
the fact that almose all replacement of parts of the
flight control system can be made without removal
of éntire systems, no express removal procedure is

tecommended. However, a few basic rules pPEVaII.

{a) Aileron  push-pull tubes cannot be re-
moved without first removing the lower wing.

(&) Elevator push-pull tubes can only be re-
mowved through the rear of the fuselage, This requires
the removal of empennage cowling.

(¢) Contral cable tension should be slackened
before attempting cable detachment.

(3} MAINTENANCE REPAIRS.

{a} Loose or worn hearings should be repiac&d
Ly pressing the old bearing out and pressing a new
be:lring in its placr.

(&) Any jerking or roughness in rudder op-
eration or tab operation would indicate worn pulleys.
These should be examined and replaced if necessary.

{c) Correct control travel for rudder and
clevator should be maintained as set forth under **Tail
Group,” paragraph 2.4.(8) of this section. For the
ailerons, see "Wing Group,” paragraph Le.(2) (b},

5. HYDRAULIC BRAKE SYSTEM.
{1} DESCRIPTION.
{s) GENERAL.

I. Fach wheel of the main landing gear in.
corporates a hydraulically-operated brake with a
Bendix combination master cylinder unit for each
Brake. Pressure applied to the brake pedals in either

Revised 20 April 1945
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Assy, (Bendix)

[ I
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NOTE: Tubing Cut in Lengths for Replacement Purposes Shouhd Be
109 Lenger Bhan the Actual Lengths Specified,

Figure 136—Hydraulic Brake System
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cockpit is transferred by a mechanical linkage to the
brake master cylinder. The cylinder is maved down
on its  piston, producing  hydraulic  pressure in
the brake system; this fluid pressure is applied to the
wheel brake mechanism through hydraulic lines.

2. The left and right brake syitems are
separate units and may be operated independently or
simultaneously by exerting toe pressure to the re-
spective rudder pedals,

J. A parking
bralke handle is located
belww  edch  instrument
panel on the right side of
the cockpits. To get the
parking brakes, this han-
dle should be pulled sut
and ¢ sure applied
to  each rudder  pedal
simultaneously; the han-
dle iy then released.
Exerting  further  toe
pressure to the rudder
pedals releases the parl-
ing brake,

el

a7
Figure 1 37—Parking
Brake Handle

(k) MASTER BRAKE CYLINDER. {Bendix
Part Mo, 577640 and 57765R.)

{. The purpose of the master brake cylin-
der, shown in cutaway, figere 135, is to operate che

brakes by means of hydraulic pressure. Operation of

the cylinder is as fallaws:

7. The resecvoir {221 seores excess fluid.
A -:laler_'l-i valve {20} is provided to permit the fluid
to flow from the reservoir (22] inro che pressure
chamber, but not from the pressure chamber back
into the reservoir, When the piston [18) s in its ex-
tended position, the rubber cup (14) wncovers pore
{26}, allowing any excess Tuid in the bealing system
to flow back into the resecvorr, Upon application of
the bralees, the cup {14} seals the pore {267,

F. In the position shown, the check valve
{7) is held open by ity tapered operating plunger
(21), thus the fluid is free to flaw bacle and forth
through the valve (7] so the brakes are at all cimes
connected to the pressurve producing chuomber,  Ag
pressure is buile up, part of the fluid will flaw intg
the compensating chamber ahead of che compensating
piston cup {31 The pressure of chis fluid w01l com-
press the spring (1), maving the camponsating prston
(2}, thus producing a reserve of Hud o the com-
pensating cylinder,

G0

AN 01-7DAC-2

4. In order to lock the brakes when park-
ingj it is necessary to move the valve nperating lever
(11) inboard, thus forving inward the tapered valve
aperating plunger (21}, allowing thHe valve (7) to
rest upon its seat. The valve {7) now acts as a check
valve, allowing tluid to flow inte the brake, buc pre-
venting it from flowing bacl to the pressure pro-
ducing chamber. If the brakes are now applied, the
pressure created in the pressure producing chamber
will lift che walve (7) off its seac and fuwd will flow
into the brakes and inte the compensating chamber,
When suthcient pressure has been praduced to lock
the heales for parking, the pressure on the faot pedal
is released,
producing  puiston vucward to its exrended pasition,
The tloid under pressure in che brakes cannot escape
because it s sealed by valve (7). The compensating

and the spring (13} pushes the pressure

pistan and spring have been displiced as previously
outlined to accommadate a seserve of Muid to take
care of expansion or contraction of fluid, due to
temperature change. Fluid, w0 fill che pressure pro-
ducing chamber as the pistan returns is supplied from
reservoir {224 through check walve {207,

5. When the brakes are to be released from
parking position, the pedal v depressed sulhciently
to produce a pressure in the presure chamber cqual
to that in the brake line. When the pressure has been
buile up to this point, it will life the check valve (7)
oft its seat, allowing the fluid to flow into the reser-

vuir,

fi. Pressure in the pressure chamber always

I, Campensatar Spring

E engatar Miszan
Fnkaror LU,
Leck Plug.
Tali,

4 Dluager.

Fistan Hu
- Maseer ©

U Snap Rinw
WMaster 3 lopder Pisgon.
. Heservair

Contral
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Figure 128—Master Brake Cylinder
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tends ta force the valve operating plunger (21) out-
ward into the position which helds the wvalve (7)
apen; thus, the brakes cannot be accidentally locked
as they can only be locked by a furce suificient tn
move the lever (11) inboard.

{2) REMOVAL AND DISASSEMBLY.
fa) REMOVAL.

1. Before removing any of the brake sys-
tem, the fluid should be drained into a clean receptacle
by opening the bleeder fitting next to the hydraulic
line which connects ta the brake. In opening this fit-
timy, i€ is BECCSSATY [0 rEnove the small serew in the
end of the bleeder fitting, then open the bleeder fitting
valve about snc-half torn with 2 small wrench, A
small piece of hase should be put over the bleeder
fitting to lead the tfluid to the receptacle,

2. The cap on the brake cylinder reservoir,
frgure 13, (23], should be removed.

3. The parking bralke handle should be
pulled out and the brake pedal pumped buck and
forch SLOWLY. This will pump the fluid from the
reservoir through the brale line and out the bleeder

fitting.

4. The brake operating cables and the hy.
draulic line attached 1o the master brake eylinders
should be disconnected. The atraching bolts at the
cop amid bottom of the cylinders should be discon-
nected ta allow removal of the cylinder,

5. Befpre the brake assembly can be re-

moved, the wheel dssembly must be removed by de-
taching the axle nut and lifting the wheel off,

6. After removing the wheel, the brake as-
sembly is removed by detaching the siz bales which
attach it to the axle knuckle.

{b] DISASSEMBLY.

1. MASTER BRAKE CYLINDER. [Refer-
ences ave to figure 118 ) —The master brake cylinder
may be disassembled in this manner.

a. To remove the pressure producing pis-
ton (18), the rubber boot (16) should be removed
and the snap ring {17} compressed sufficiently co
release at from its groove. This will permit removal
of the piston with ats rubber cup {147 and spring
(13,

b, The rveservoir chech walve (207 will
slip out upon removal aof the plug (191,

92
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e, The two split washers (12) should be
pried open and removed from the valve operating
plunger (21), The plug {27 ) and spring (28) should
he remaved. The valve operating plunger (21) must
be pushed out through the hole left open afrer plug
(27) has been removed. Plug (2] should be un-
screwed and bracket (10) removed, This will allow
removal af the three rubber cups and their retainer
parts (8],

MNate

The feather edges of the rubber piston cups
act as seals to prevent leakage and if they
are damaged or turned over in remaving or
reassernbling, the wnit will not function
properly.

d. After the end cap (24) has been re-
maved, the compensating spring {1) may be removed.
By inserting a screw driver in the outlet hole (5],
the valve cage locling plug {4) can be unscrewed
and removed. This p|ug locks the valve cage {¢) in
position. A long bae about 3/16 inch in diameter
should be inserted in che operating cylinder, which
houwses puiston (18], so that it presses on the lower end
of valve (77, Pressure exerted with this red will push
the valwe {7} with its spring, valve cage (6}, com-
pensating piston (2) and cup (3) eut through the
end fram swhich cap (24) was removed.,

Z. BRAKE ASSEMBLY.—Disassembly of
the brake assembly may be accomplished in this man-
ner;

a. After the remaining six brake bolis
have heen removed, the brale shield may be detached
from the hrake drom.

b, The twao spring cups, jigere 137 (1},
the two hinl springs (2), holding the brake shoes

Figure 1 3P—Brake Shoe Removal




together, and the link cotter pin {3) should he re-
moved to allow removal of the bralke shoes,

{3) MAINTENANCE REPAIHRS,

()] Outlined in the chact below is a list of

COMDITION

I. Failure to produce aoper-
ating pressure at  the

brake,

II. Parking brake pressure
cannot be maintained,

ITL. Parking brakes cannot
be released. Operating
plunger {21} does not
return to off position,

IV. Parking brakes cannot
be released, but opor-
ating plunger (21) does
return to oft position.

AN 01-70AC-2

to figure 138.}

CHECK

. Brake lines and brake cvlinders should he

examined for leaks. If there are leaks in
brake lines and bralie cylinders:

. Inside of boot {16] should be examined. If in-

side of boot containg fluad that has lealied pase
piston cup {14} and piston seal ring (131

. Remove hiting (24), W after removal of fits

ting, fuid is found in cylinder dve to leakage
of piston eup (3}

. Leakage of valve (20) will permit luid to

escape from the pressure chamber back into
reservoir (22} while the braltes are being
applicd. Fitting (19) should be removed to
inspect valve {20}, If appears swollen or
cut so as to allow leakage:

. Parking valve (7] must seat properly to pre-

vent fluid from leaking back from the brakes
inte the master cylinder when the bralies
are parked. Valves should be inspected and
it found to be damaged so as not to seat
properly: -

. The parking brakes cannot be released unless

valve operilting 1110ngi:r (21] returns to off
position. I p[ungcr fails to retuen when an
attempt is made to release the brakes, the
cable linkage conpected to (11} should be
examined, If friction of linkage s found
to be great enough to prevent return of

plunger (21):

. I adequate provision has been made to offset

friction in parking linkage and plunger (21)
still does not return to the off position:

. Cup {14} should be cheched to see if it is un-

covering port {Z6). If port (26} is stopped
up ar'is covered by cup (14), the brakes can-
not be released. The fluid® nnder pressure
remains trapped in the cylinder and cannot
return to the reserveir, To check for this
condition, fitting {23) should be removed
from the top of reservoir (22) and a small
rod inserted into the reservoir to open chech
valve (20), If the brakes instantly relense,
faulcy operation is doe either to pore (26)
being stopped up or cup (14) being swollen
sufficiently to prevent opening of the port,
If this condition is found o exise:

Section IV
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trouble shooting operations to he performed on the
Bendix master brale cylinder when irregularities and

difficulties in operation are abserved. (References are .

CORRECTION

Adjustments or replacments
must be made as needed to
chminate such leaks.

Piston cup {14) and seal ring
{15) should be replaced.

Pisten cup (3) should be
replaced.,

Check  valve shauld e re-
placed with new part, No.
SRI0M.

Valve should be replaced,
part Mo, 56820,

A return spring should he
installed on parking |inl-mg|_-
to olfser friction,

Plunger {21} should be re.
migved and reseated in its

cylinder.
A new cup (14) should be

installed  on pressure  pro-
ducing piston (18},
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() ADJUSTMENTS FOR BENDIX BRAKE.
—The main landing wheel brakes chould be adjusted
in the following manner:

1. The main landing gear should be raised
on jacks enough to allow whesl rotation.

2. Starwheel access plate should be opened
and the starwheel backed off 10 notches. This will
allow free, casy turning of the wheel.

Figure 140—Starwheel Access

3. The lock nut should be Joasened and the
eccentric nut tightened until the wheel has a slight
drag when revolved in its normial direction.

Note

The eccentrie nut should be turned in the
direction the wheel normally turns.

4. Using a medium size screw driver, the
starwheel should be tightened as tight as possible,

5, The starwheel should then be backed aff
13 notches: This will psually provide an (8- to .010-
inch clearance at each of the wwo feeler gage slots.

(See figrre 141.)

(4) ASSEMBLY AND INSTALLATION,

jal BHRAKE ASSEMBLY . —Reassembly proce-
dure for the brake shoes and shield will be the reverse
of the disassembly procedure outlimed above; how-
ever, the following information will facilitave cheic
veassembly:

}. When assembling the left brale shoe and

rl
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shicld, the first bolt should be inserced at the hy-
draulic bleeder plug and two more bolts should be
installed in the next two consecutive holes to the
right. The next three consecutive hales to the righe
should be skipped and bolts inserted in the following
three consccutive holes.

2. When assembling the right brake shoe
and shield, the fiest bolt should be inserted at the
hydraulic bleeder plug and twa mare bolts should be
inmstalled in the next two consecutive holes to the left.
The next three consecutive hales to the left should ke
skipped and bolts inserted in the following three con-
secutive holes,

§. The brake assemblics should be installed
on their respective axles in a position so that the
bleeder ficting on the inboard side is line with 1he
Zerk fitting on the lower torque link.

Figure 141—Feeler Gage Access

fb) MASTER BRAKE CYLINDER, (Refer-
cwees are to figree LEE)

1. In reassembling the master cylinder, the
pressure producing piston (18]} with its cup (14)
and spring (13} should be replaced and secured in
position by the washer and snap ring {17},

2. The boot assembly [le) is then snstalled
and secured by lockwire,

i, The . reservoir check wvalve (200 and
spring should be insereed and the plug (19) replaced,

4. The valveoperating plunger (21) should
ed side af the cvlinder and
b and washer replaced.

!

he inserted from che nbos
the spring (28), plug

-

5. Special artention should be given to the
assembling of the packing (8) which should be re-
pleced as shown in figarre 142 and as antlined below.
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Note

The feather edpes of the rubber cups in this
packing act as scals to prevent fluid leakage
and if damaged or turned over, the unit is
sure ta leak. Damaged cups should be re-
- placed with Bendix part No. 56889,

o
ey

]
0

Figure 142—Parking Broke Conirel Rod and Seals

4. The flat washer, figure 142 {1}, should
be inserted over the valve operating plumger. This
washer has a V4 -inch hole in the center,

b. Cup spacer {2} is to be inserted with
the lips pointing outboard,

. Rubber cup (3) should be inserted
with its ]Ep! pointing inboard. Care should be taken
not Lo tear ]ips on the threads of cylinder body,

d. Cup spacer (4) is to be inserted with
lips pointing outboard.

e. Rubber cup {3) is then inserted with
lips pointing inboard.

f. Washer (6) with 13/64-inch center
hole is placgd over piungcn

g. Rubber cup (7) should then he‘ =
serted with lips pointing outhoard,

h. Cup spacer (§) is then fitted intw rub-
ber cup with lips pointing inbeard.

6. The brackeet, figure 138 (10), washer
and plug (9) should be reinstalled, replacing the
split washers (12) with new ones.

7. The parking wvalve (7) should be re-
pliitﬂ], mak{ug sure it seats prupér]}' {1 ’l.'|-|c hole Jrro-
vided. The valve cage (6) can then be returned to its
positjen and secured by the locking plug (4).

Saction IV
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§. The rubber cup (3), compensating pis-
ton {2) and spring (1) should be returned to the
compensating chamber and the washers and fitting

(24) replaced,

#. The cup should be replaced in the reser-
voir {22) and the reservoir cap and gage assembly
(23) replaced but nut secured,

10, The brake master cylinder should now
be reinstalled on cthe fuselage frame and the packing
brake control cable attached to the valve operating
lever (11).

11. The hydeaulic line should be replaced at
the-outlet hole (5) and to the brake assembly fitting,

{c}) REPLENISHING FLUID IN HYDRAU-
LIC SYSTEM.—After a hydraulic brake system has
been disconnscted and reconnected, the fluid must be
replenished and the air eliminated from the system.
This air must be eliminated, since its presence in the
line will result in increased pedal travel and “spongy”
brakes due to the compression of the air. References
are to figure 1578,

The compression chamber and operating pis-
ton (1R} can be used as a pump if the parking handle
is held in the parking position allowing the valve (7)
to rest on its seat., This pump action is possible because
walve (20) acts as an intale valve between the pump
and Buid reservoir (22) and valve (7) acts as an ex-
haust valve. Therefore, by pumping the brake pedal
slowly, lluid can he passed from the reservoir through
braking line and exhaust to the bleeder fitting at the
brake.

The precedure for returning fMuid to the
system is as follows:

I. The bleeder fitting, next to the hydran-
lic line which connects to the brake, should be
opened. In opening this htting, it is necessary to re-
move the small serew in the end of the bleeder fitting.,
The bleeder fitting valve should be opened abpur b
turn with a small wrench, A piece ol "hose over the
bleeder fitting valve should be led inte a recepracle
to receive the fluid which will be pumped out.

CAUTION

Use only red brake foid conforming to AN
Speciﬁcntinn,No_ AN-VYVO366 for brake
S¥STem.
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2. The reservoir (22) on the master cylin-
der should be filled. This fluid may be gaged by
removing the cap (23} at the tep of the reservoir
and gaging the height of the Muid with the fluid gage
attached to the cap.

1. The parking brake handle should be
pu“ed out and the rudder ped:ﬂ pumped back and
forth SLOWLY, This will pump fluid from the reser-
voir (22) through the brake line and out of the
bleeder ficring ac che bralee, This operation should be
continuwed until the fluid coming vee of the bleeder
is entirely free of air bubbles pand then should be
continuwed further wntil about one-kalf pint of foid,
free of air bubbles, has been pumiped out.

4. The blecder fitting valve should be
closed tightly and the small serew replaced in the end
of the walve,

i. Since the reservoir is of small capacicy
it will be necessary to keep it full ac all cimes while
bleeding the line, because, if the redevvoir beconies
empty, uir will be miraduced in che line and bleedimg
will have to be started aver again, Usually not wmove
than three strokes are required to coneplecely empty
the reservorr.

Ananxiliary can of braiie fluid should be
maintained to keep the reservoir completely filled at
all times, This can be accomplished guite easily by
using a quart container with a fitting soldered into
the bottom and a shece Tengch of hese connected o
this fitting so the hose can be intraduced inre the
reservoir.

6. Upon completion of the above operation,
the reservoir cap (23) should be replaced and secured
in position.

. FURNISHINGS.

{1} INTERPHONE SYSTEM.

{a) DESCRIPTIGN.

I Two-place, type  RC-73 interphone
equipment has been installed incorporaiing a BC-
70%9-A interphane amplifier located forward of the
fire extinguisher. (See fignre 144 (6).0 This ampli-
ficr does not incorporate a volume conirol. ‘Twao pairs
of plugs may be inserted into the four jacis on the
under side of the amplifier with microphone plugs in
the outside jacks and phone plugs in the center jacks.
This amplificr is designed for two sers of microphones
and two headsets, but may be used with a single
microphone and cither one or two Lesdiets. Clips,
mounted on the fuselage seructure juse afr of the
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cinstrument light in the front cockpit and aft of the

fire extil:guisher in the rear cnckpit, secure the head-
set and microphone jacks when not in use. A “push-
to-talk™ micraphone switch, type S%W-210, is mounted
on each throttle control handle.

2. The interphone amplifier BC-702-A, is a
singln stage, audio amp"ﬁcr utilizing one tube, type
VT-174, The input cireuit is designed o accommo-
date either the T-3¢ ar T-17 cype microphone, The
TAY waltage of 3 wvolts s used for the microphone
circuit source and the filument supply. The ourput
circuwit supplies two headsers HS5-23 or HS-18 con-
nected in parallel. The entire assembly is movnted on
the wnder side of the cover and is self-contained. Self
bids For the tube, V'I'-174, is ohtained by means of
the 820 ohm resiitor and its 200 MFLDY 25 wolt elec-
frolycic by-pass capacitor. The 10,000 phm resistor
and mica capacitor 005 MED are used asa high andio
frequency bond compensating filter to improve over-
all fidelity.

Figure 143—Interphone System

(O} REMOVAL AND DISASSEMBLY.

1. Remove the interphone amplifier box
cover_and then remove the box at each of the four
snap slide connections,

CAUTION

fie sure all wiring has been disconnected
before removing the interphone amplifier.



Section IV

AN 01-70AC-2

ELS eI g LT E
pun@an aEg

susmieduny sz Eiey -

ssgmnfiaxg s

mtsdy sunydiaey

sanag wdyaen

PRy uolpairiey ausfuy -
Hp(eH Hoday ey
HuEs anarag -

oo Vumgrr g praruey iy -

uepoposuf sBuysiuind—rp [ 2081y

97




Section 1V
Poragraph &

2. The interphone switch may be removed
after removal of only two attaching screws.

{e) MAINTENANCE REPAIRS.—Inasmuch
as the interphone amplifier, BC-70%-A, is operated
from "portable™ cype batteries whose service life is
relagively shore, a periodic check wp and renewal of
batreries should be pecformed at the time the air-
plane is given the fifty-hour inspection or upen <

plaint of low volume. The next possible source of
maintenance will be found in the tube, type ¥Y1-174,
and this should be checked uc each inspection period
and another VT-174 substitured in the amplifier in
case of tnoperation or weal outpue.

() TESTS.—Before eich flight, malke an or
operational test from the microphone in each cack

(2) FLIGHT CONTROL PARKING LOCE.

fai DESCRIFTION, {Fignre 144 (1).)—all
fhight contrals may be locked by opecating the fHight
control handle located on the lefi side of cach vock-
pit. The control handles are so designed and Jovated
ihat operatwom of rudder pedals becomes very difhiculr
when the concral handles are in their “locked™ posi-
tion, thus eliminating the possibility of attempting a
take-off with flight controls loclked. Fach handle is
painted red as a furcher safecy precantion.

FIGUTE [ 83— FHGNT CONTOF LECH Sl ies—
Frant and Reor Cochipits

Flight contepls are locked in the following

Manner:

1. Alleron controls should be nentralized
and the control stick placed in its forward position.

2. Right rudder should be applied.
F. Red handle should be pushed forward

and down toits locked position.
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4. Lefr rudder should be applied uwntil lock-
ing pin smaps iato place,

The Night ¢gﬂl1‘0[$ are unloclked by push-
ing down and forward on the control handle, simul-
raneausly applying pressure to the lefe rudder pedal
until the handle is free of the lock, then releasing the
handle to return to its unlocked position.

CAUTION

The eomtrol surface lock handle should
never be hicked or operated with the feer.
Hand apervation anly is permissible.

(bl REMOVAL AND DHSASSEMBLY.

I, To remove the parking lock, the spoing
and tie vod should be disconnected from the lateral!
shaft lever. By disconnecting the brackets at both
ends of this shafr, it may be removed from the air-
1)]821!.‘.

2. By vemoving the front bracket actaching
the hovizontal shafe, the shafe may be slipped feom
the rear bearing and removed from the awrplane.

3. ¥f it is necessary to replace the spring on
the side shafe, the clevis pin attaching the front con-
teol handle must be remaved, the handle pressed from
the shaft. This will release cthe bearing assembly giv-
ing access to the spring,

{r) ASSEMBLY AND INSTALLATION,—
The assembly and installation of the parking lock
should be accomplished in the reverse of the removal
procedure outlined above with the following adjust-
ments to be made upon installation:

1. The handle should be placed in the down
position Jocking the controls,

2. By adding or removing washers on the
right side of the lateral shafr assembly, the yoke
should be adjusted until ailerons are in a neutral
position.

+, The catch assembly on the rudder con-
trol ivtercockpit connecting tube should be adjusted
until ruddeér is in neutcal posicion.

4. The clevises an both ends of the tie rod
assembly should be adjusted wacil Lg-inch clearance
exists hetween the vohe fingers and the interceckpit
push-pull tube when the controls are unlocked and
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the contral stick is moved to the extreme right and
left positions.

It is important that the clevises be ad-
justed in such 2 way as to have an equal number of
exposed threads on each end of the rod.

i, At least Yg-inch clearance should be
maintained between the rudder pedal inter-cockpit
tube and the forward brachket assembly. If insufh-
cient clearance exists, it may be increased by loogen.
ing the bracket and moving it upward on the fusel-
ﬂgt‘

f. It should be made certain that at least
3/ 16-inch ¢learance exists between the front control
lock handle and the mixture control push-pull tube
when the control lock handle is in the “"UP" position.

{3) COCKPIT SEATS.
() DESCRIPTION.

I. Front and rear cockpit seats [figure 144
(5).} are attached by sliding clamps to two support
tubes clamped to the main fuselage structure. Each
seat may be vertically adjusted to any one of eleven
pasitions, by pulling up on the seat adjustment lever
on the lower right side of the seat, figure 146, moving
the seat to the desired pasition, and releasing the lever,
If the locking pin does not cagage, the seat should be
moved shghtly upward or dewnward until the pin
snaps into place.

Figure 147 —5Shoulder
Herness Release Lever

Figure 146—Seat
Adjustment Lever

2, A type Ba11 safety belt and an AAF type
shoulder liarness are installed on each seat, The har-
ness links slip over and are secured by the safery belt
catch assembly. Freedom of movement is possible for
the pccupant when the control handle, figure 147, an
the lower left sade of the seat, is in the afi position.
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When the handle s in the forward position, freedom
of movement is possible until the occupant sits erect
at which time the lpcking device will snap into place,
holding the sccupant in an erect position.

{b) REMOVAL.—To remove  seats from
cockpit, the seat adjustment lever should be thrown
forward, the scat adjustment springs detached and
the four sliding clamps removed from the rear of the
seat, The seat may then be lifted from the coclkpit.

{r) MAINTENANCE REPAIRS,—Scats
should be repainted when evidence of wear is naticed
and, to assure a minimum ease of aperation, the seat
adjustment mechanism  should be kept properly
aligned and oiled.

{4} FIRE EXTIMNGUISHER,

(&) DESCRIPTION.—A two-pound, type
2TA or 2TB carbon dioxide, hand fire extinguisher,
ﬁgurr: f44 (7}, 1s mounted on the right side of the
rear cockpit, The fire extinguisher should be operated
in the following manner:

f. To remove the fire extinguisher, the
catch which attaches it to its bracket should be
npened.

2. The horn should be swung inte position
so that the discharge will be directed close to the base
of the flame,

1. The discharge is controlled by the trig-
BET on the handle,

() MAINTENANCE = REPAIRS.—Service
instructions for the fire extinguisher are contained orn
the extinguishor itself.

(%) FLIGHT REPORT HOLDER.—A wnm:leu,
type A-2, flight ceport holder with a fabric retaining
lid is mounted on a fuselage cross tube on the righe
side of the front cockpit, (See figure 144 (3.}

(6) STARTER CRANK.—A hand crank is in-
stalled cn the lefr side of the engine mount bemeach
the engine cowl near the starter panel. [See fignre
144 (2).)

{7} PILOT'S CHECK LIST AND HOLDER.—
A plastic transparent holder, suspended from the top
longeron on the left side of the front cockpit, figure
144 (10), contains a pilot’s check list for the PT-
1300/ N25-5 airplane.
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(a5 EMGINE RESTRICTION CARLDL—An en-
gine restriction csrd, figure 144 (4), hangs on the
cross tube ar the right side of the front coclipit ins
strument graiel.

(%) BAGGAGE COMPARTMENT,

fa; & baggage compartment, hned with
eight-vunce ducle, is located aft of the rear cockpic
and is accessible throvgh o hinged metal door, A 2ip-
per closure runs through the center of the duck lining
o give access Lo the inner fuselage,

Continual use of this compartment may
cause the duck lining to rig at iis connections and
should be reinforced when any sigas of wear appear.

WARNING

Failure to kesp baggage compartment in
L=

good repai increases the chances for
ches of haggage o drop i

and fow! the controls.

o the fuselage

(B The baggage Compariiagar access doar

incorporatves a besamee comhbination lock. Lipon leay-
ing the faceory, this lock is set at 0-0-0. To obtam
any desired combination, the laver on the rear of the
lacl, figuve 148, should be pushed to the right and up.
The dials on the front of the Tock should be sec ex.
actly on the desired combination and the lever re-
turned to its normal pasition.

Figure 148—Reoar View Sesomee Lock

{10) STATIC GHROUND.—The static ground
wire, figure 144 {9, located ac the rear of the fusel-
age, may be replaced by loosening the securing nut.
The wire may then be slipped from its holder and a
new one inserted in its place, The wire should be ad-
justed to touch the ground and the nur ightened
te hold it in position.

-
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A INSTRUMENTS.

{11 DESCEIPTION.

faj The instrument  panels locared in each
cockpit consist of a base of 061 aluminum alloy
mounted on the lefr and right upper longerons. These
hases alse serve as cowl formers, The instruments are
meunted on a floating panel of (125 ajuminum alloy
which is attached to the bases using rubber bushings.

Figure 149-——Feont Instrument Paned

b} Instruments installed in Both cockpits
include an enpine gage unit, type BAA 6638, tacham-
cter indicator, tvpe BSA F290;3 air-speed indicator,
type B/A& 1-13; altimeter, type ©-13; compass, type
ME-VIIT B/A 791-5K, front panel and type B-lé,
vear panel. Also included on the frant panel anly is
a turn and bank indicaror, type B/A $455K and an
eight-day cioch, type A-11. A compass carrection card
halder is installed ac the side of each compass.

figure 150—Reor Instrument Parel
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(2) REMOVAL AND DISASSEMBLY.

{ai Prior to removal of any instrument or of
the entire panel it should be made certain that all
bonding, clectric lines and instrument lines are dis-
connected from the iteins to be removed. It should be
noted that the engine gage unit capillary line must be
disconnected atr the engine,

&) Ta remove the entire ﬂozting p:lnc:l. the
four bolts passing through the rubber shock mopunts
must be remowved.

(r} lnstruments are mouated o the floating
panel wich screws.

{if) Disassembly and repaic of all instruments
should be accomplished by repair depots only,

{3} MAINTEMANCE REPAIRS,
{u) REPLACEMENTS.

I Any damaged tubing or wiring leading
from the instruments should be replaced immediarely,

Section IV
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2. A malfenctioning or damaged instru-
ment should be replaccd at once by A MeW Or Cecon-
ditioned unit and the damaged instrument semt to a
repair depot for overhaul.

3. The rubber shock mounts, detail A, fig-

sre 151, should be replaced when signs of wear or
cxcess pancl vibration appears.

fb) ADJUSTMENTS.

1. The compass should be compensated at
repular intervals, This operation is covered under

- lnspection’,

(4) ASSEMBLY AMND INSTALLATION.

fa} ™Mo specibc procedure is recommended
for the assembly and installation of the instruments,
however, care should be taken to see thar all i‘lamps,
attaching joints and phenolic blochs are maintained
secure at all times.

(&) Figure 152 and the accompanying tub-
ing chart should be consulted for the location of all
tubes and their respective instruments.

Figure 151—Insfrument Panel Instollotion
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Figure 153—instrument Tubing Divgram and ldentificction Chap {thzel 1 of 2 Sheets}
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MATE_RIAI.S OF CONSTRUCTION

1. HEAT TREATMEMNT OF METALS.

Mame
Lug—-Upper Rear Flymg Wire Front
Lug—Upper Hear Flying Wire Rear
Tlate Assembly. - Upper Front Root Fitting
Plate Acsembly—--Upper Rear Foot Fitting
Lug—Wing Dreag Wire Dauble 2100 b, 3400 111.
Lup—%Wing Drag Wire Single
2109 ks, Drag Wire Single
5400 ibs. Dieag Wire Simgly

Lug-

Eug-
Web Member—Heavy Compression Steat
Hection—MNe. 2 Extruded "L Channel

Chord Members—Heavy Compressicn Strur, Shoro

Bushing — Wing Spar

Forging— Upper Front Wing Serue Ficting
Fitting— U pper Front Wing Strut
Forging— Wing Strue Fitting
Fitting—Upper Rear Wing Strur
Lug-—Upper Front Flying Wire ... .
1200 1h, Wire Lug

Chord Member—Reoot Compression Strue

Wels Men, ser—Haoot Compression Strot
Fitting—Roor Compression Strut

Plote Assembly—Lower Front oot Fitting
Plate f\ssembl}r—ancr Rear Root Fit

Plate—3Scrue Fitting

Lug—Lower Dirag Wire OMfeset e
Lug-Wire Drag Wire Double, 2000 lbs.
Fitting—~Compression strut End Moo 1

Fitting -Compressian Strut End No. 2
Clevis—Aileron  Hinge

Chord Member--Lighe C nm|l'1|:i’ilur' %r.ruL
Web Member-—Lighr Compression Strut, ‘ihslt
Web Member—Light Coonpression Strut, Long
Brachet - Aileron Roor Flinge - -
Bracket—aAileron Hia e

Part Mo,
I R O

Th-1116

T L1

Tl
FR-1137

LR
L7912

Fa-11461
Ti-iled
FE-I165
FE-llod
Thllad
FE-T1170
Fa-12i4
71217
Fh-1is
FR-1220
JE-1221
-2

5.1227
FH.121R

L he1229

7H-1230
751233
71239
GRS PR T
731237
FI-1239
Fha1240

Specification

AN-QQ-5-68 4

AN-QU)-5-pa4
AN-A-13
AN-A-13
AN-A-13
AN-A1Y
AN-A-T3
AN-AAD
AN-A-13
QO-A-T51
ADN-A-13
QO-A-154
QO-A-167
D0-A-S67
GO-A-IET
OQ-A-367
AN QS0 84
AN-5-14
ANACTY
AN-A-TY
H-A-3 T
AMN-A-TT
AN-A-13
AMGA-TS
AN-A-1S
AN-A-1)
Qi)-A-351
QA= 351
AN-QQ-5-644
AN-A13
AMN-A-TD
AN-A-13
QQ-A-F67
QO-A-367

Heat Treat

125,000
125,000
LR L]
F 2000
H2,000
62,000
al,004
G, 0o
56,000
w000
S,
£5,000
65,000
&5, 000
65,000
05,000
125, 6040
125,004
S, (0HE
S, 0
SO0
62,000
62,000
6 2
2,000
62,000
S, 00
30,000
0,000
56,000
Sé,000
36,000
55,004
35,000

Lbs. Per 5q. 1o,

1oy
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Name Part No.
Bracket Assembly—Aileron Conerol Bellerank . 7i-1242
Brachet Assembly—Aileron Control Idler .. 75-1244
Plate-——Lift Wire Tunnel . S . L TEe127 241
Plate—Lift Wire Tunne! il el 75-1272.3
Lug=-Lower Front Landing Wire . _ - TS I
Lug—Tawer Front Landing Wire - . L F3-1275
Bracket Assembly-—Dzus Spring Support Rt"\‘.r.... L 75-1274
Plate Assembly—-Dzus Spring Suppori . I LFE1277
Fitting— Lower Front Wing Scrut L FE-127R

Forging—Lower Right Wing Serut F'ﬂtnlg e 751279

Fitting-—Lower Rear Wing Strue . L FE-1280
Forging—-6900 |b, Wire Lug. R . 75-1281
Fitting-—Center Section Spar StlfF-euer l:nd S—— - S
Tug—~Center Scction Roll Wire, Fronc . L F7S5=1315

L T5-1316
SF5-1317

Lug—Center Section Roll Wire, Rear
Lug-—Upper Front Landing Wire .

Lug— Upper Rear T anding Wire - 751318
Plate—Center Section Front Root Fitting, Fr - A B R L
Plate—Center Section Front Root Fitting [, S 75-1320
Plate—Center Section Rear Root Fitting — L 75-1321
Plate—Center Section Rear Root Fitting, Rear 75-1322
Plate~—Center Section Center Feonr - FS-T1323
Plate—Center Section Center Rear... 75-132%9
Ficting—~Center Section Fuel Tank Quppmt, I-'rru:t L?5-1332
Fitting——Center Section Fuel Tanle Support, Rear e 751333
Fitting—Fuel Tank End Support Front [ — 7541337
Fitting—TFuel Tank End Support Bear ... T S-T33R
Lwg—Hoisting Sling . . . S FS1347

Plate—Center Section Center Imside .
Plate—Center Section Fuel Tank Sltpport ..
Lug—Left Front Center Drag Wire
Lug—Right Front Center Diray %ire -
Lug—ILelt Rear Center Drag Wire
Lug—Right Rear Center Drag Wire
PFad —Center Section Front Drag Wive Lag
Pad—-Center Section Rear Drag Wire Lug . :
Forging—~Front Center Section Strut Fieting -
Fitting—Front Center Section Stewt . .
Forging-—Rear Center Section Strut ];"n:l:lng
Fitting—Rear Center Section Strut
Laug—Fnd Rear Drag Wire
Log—End Front Dirag Wire
Spar—Aileron ... .. ;
Spar—Aileron Tip .- i
Rib-—Aileron No., 1.

Rib-Aileron ™o, 2

Rib—Aileron No. 3 I

Rib—Aileron No. 4. : i
Angles——Aileron Spar R("lnf‘)rLtl‘l‘lC]‘lu.._ 51408
Rib—aAileron Nose No. 4 G AL Fa-1410
Rib-—Aileran Nose Na. 2 . - e PB4
Plate—Aileron Spar Rtlllfﬁrge[nent e - LA5=1412
Caver—Aileron Leading Edge .. . - U AS-141y
Rib—T¥iagonal _ ; sl a4 14
Trailing Edge--—Axlemn i e e e . L TS-1415
Trailing Edge— Aileron Tip .. _ SRR 7i-1416
Heorn Assembly—Aileron Contvef ... . RS T T Bl
Support—Aileron Hinge . 75-1419
Cover-—Aileron Leading Edge Tip P TRy . T £ ¥ |
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AN-QQ-A-392

AN--A-SED
AN-A-13
AN-A-L}
AN-QQ-5-684
AMN-0QO-5-684
AN-A-13
AN-A-13
Q-A-367
QO-A-167
QQ-A-367
AN-5-14
Q0-A-351
AMN-DO-S-684

ANLQQ-S-684

ANIQOQ-S-684
AN-QQ-5-684
AN-A-13
AN=A-13
AN-A-13
AN-AZT)
AN-A-13
AN-A-13
AMN-A-T3
AN-A-13
AN-A-13
AN-A-12
AN-QO-8-685
AN-A-13
AN-A-13

CAN-QQ-5-684
CAN-QOQ-5-684
CAN-QQ-5.684
CAN-QOQ-S-684

QU-A-362
GQ-A-362
QO-A-367
QO-A-367
QQ-A-367
Q0Q-A-167
AN-QQ-5-684
AN.QQ-5-684
AN-A-13
AN-A-13
AN-A-13
AN-A-TD
AN-A-13
AN- A 13
AN-A-LD
,-\N-,".-lﬂ
AN-A-13
ANA-T
AN-A-13
AN-A-13
AN-A-13
AN-A-T1]
AN-A-13
AN-A-13
AN-A-1]

Heat Treat

Lbs. Per Sq. Ty
42,000
42,000
56,000
56,000
125,010
125,000
62,000
62,000
65 000
65,000

65,000 -
125,001
S0.000
125,000
125,000
125,000
125,000
o2, 000
62,000
42,000
62,004
2,000
62 001
&2,000
GX.000
62,000
62,000
90,000
o Z,000
62,000
30,000
90,000
S0,000
20,000
62,000
62,000
65,000
65,000
65,000
65,000
90,000
S0,000
62,000
62,000
56,0
Sa,000
56 000
3o, 000
62,000
56,000
RENELH
56,000
34,000
56,000
S, 000
56,000
62,0
672,004
56,000
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AM 01-7OAC-2

MName Part No.
Bullkhead—-Aileron ... e een 75-1422
Rib-—Aileron Root 751423

75-1425
51501

Bushing--Special Fl.ll'!ged. .-
Strut Assembly—Front Intcrp]ane _____

Strut Assernbly-—Diagonal Interplane . ... . i 751502
Strut Assembly—Rear Interplane . 751303
Fitting—Rear Interplane Strut End .. R e 7521504
Reinforcement—Interplane Seewe Eod . . F3-1505
Strut Assembly—Center Section Front . LTG50

Strut Assembly—Center Section Rear . e . 7 F-1511

Reinforcement - Center Section Strot End L 781512
Plate—Center Section Rear Strut Reinforcement L F5-1513
Forging—>5Strut End Clevis el ammm e + R
Clevis—Strut End Adjusting . e T 31515
Forging—Tail Surface Brace erc Sh‘lckle —— T Y111
Shackle—-2100 1b. Brace Wire . 751607
Forging—Lower Stabilizer Double Brace Wire Shackle TF1607

Shazkle—ELower Stabilizer Double Brace Wire .. LL75=1610

Forging—Stabilizer Fuselage Attachment Fitting ... .. 73-1704
Fitting—Stabilizer Fuselage Actachment . 731709
Ribs-—Stabilizer . .. N LT5-1703

Ribs—Stabilizer Root

Cover---Stabilizer Leading
Cover—8tabilizer Leading
Cover—Stabilizer Leading
Cover—Stabilizer Leading

TE-IT04

Gusset— Stabilizer Former e FE-170E-2
Gusset—S5Stabilizer Former Strip . F5-1708-4
Mate-— *aml.nl::mn Raoot R:b Front fittachm?nt A B )
IUE— TN R
Brace—Root Rib Frone. . - L 75-1711-2
Brace—Root Rib Fromt . - BT W B
Biracket—Elevator Trim Tab Pulley R L7517 18-1
Forging—>Stabilizer Front Upper Brace Wire Lug . ST i)
Lug—->5tabilizer Upper Front Brace Wire 751729
Forging--Stabilizer Front Lewer Brace Wire Lug.. .. 75-1730
Lug-—Stabilizer Front Lower Brace Wire ... 751731
Forging- ~Stabilizer Rear Upper Brace Wire Lug F5-1732
Lug-—Stahilizer Rear Upper Brace Wire . . L7 9-1733
TForging—>Stabilizer Rear Lower Brace Wire Lug L75a1734

Lug—sr_nhducr Rear Lower Brace Wire . _FE=173%
Forging—%tabilizer Front Upper Shackle . 751734
T -

Shackle—5tabilizer Front Upper .
Forgin .. 75-1738
Shackle——Stabilizer Front Lower R 751739
- FR1740
Shackle— Stabilizer Rear Lower IS ) i S
Frame-—Stabilizer ___. eomammmmmma e 78175241
Frame—3Stabilizer . S T bl b B
Frame-—Stabilizer N 752173243
Frame—>5tahilizer o e e s e e e o b g < s e FE-1752-4
Frame—>5tabilizer ~ . e 3173245
Frame—Stabilizer ... 0 BN B b ¥ S
Frame—>Stabilizer drpadiloinl L 75-1752-R
Frame——Stabilizer S _75-1752-9
Fraime—Elevator J5-1802-2
Frame—Elevator .
Frame—Elevator . ___. -

Ribs—Elevator

Revised 20 April 1945

717 05-2
I B bV
731705 -4
75217055

7518037

Specification
AN-A-13
AM-A-13
AN-QQ-5-684
S7-187-2
57-187-2
57-187-2
QO-A-351
AM-A-T3
57-147-2
57-187-2
AN-A-13
AN-A-13
AM-5-14

AN -OH)-5-084
AN-S-14
AN-QO-5-654
AM-5-14
AN-QQ-5-654
AN-5-14
AN-QQ-5-654
AN-WW-T-850
AN -A-13
00-A-339
D0-A-359
AN-A-I3
AN-A-1Y
AM-A-13
AMN-A-13
AN-QO-5-685
AN-QO-5-645
AN-WW-T-E50
AN-WW-T-850
AM-CH-5-683
AN-5-T4

AT -00Q-5-684
AD-5-14
AN-QQ-5-684
AM-5-14
AN-Q0Q-5-684
MAN-5-14
AN-OO-5-6R4
AMN-5-T4
AN-QQ-5-684
AM-5-14

AN -P-5-654
AN-8-14
AN-QQ-5-684
AN-WRT-850
AN-WW-T-850
AN-WWT-850
AW -T-850
AN-WW-T-850
AN-WYW.T-850
AN-DQ-5-683
AN-QQ-5-685
ANWW.T-350
AM-WW-T-850
AN-WW-T-850
AN-WW-T-E50

Section VI
Paragraph 1

Heat Treat

Lbs. Per Sq.
56,000
56,000
90,000
35,000
55,000
53,000
50,000
62,000
55,000
55,000
62,000
62,000
20, 0
90,700
30,000
20,000
90,000
50,000
20,000
20,01
95,000
56,000
19,000
19,000
59,0100}
59,000
36,004

In.

£

Sa,000%

20,000
20,000
20,000
20,000
23,000
50,000
20,000
90,000
20,000
90,000
20,000
20,000
50,000
20,000
90,000
20,000
10,000
S0,000
90,800
95,000
25,000
95,000
55,000
25,000
95,000
50,000
90,000
95,000
95,000
95,000
25,000
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Section Vi
Paragroph 1

Name
Ribs—FElevator
RKibs—Flevator
Ribs Elevator
Ribs— -Elewutor
Clevatar - Ll imn T
}_",fr\':lllll'
Ribs- -Elevator
Ribs—Flevator
Ribs- - Flewatar
Ribs—Elevator
Ribs--Elevaiar
Rib- -Elevator Rm\l.
Lover--Elevator Le: ading rglmg
F-.l.n'n[;—l"levnor Horn Attachment
Tlate—Flevator Root Rib MNose
Mate---Elevator Root Rib Arcachment
Arace—~Elevator Root Rib
flevartor Rooe Hib
forns—Elevaror Trimming Tab Cantrol
Horns—TElevater Trimming Tab Concrol
Spar—Elevator Trimming Tab
Hinges—Stahiliver and Elevators
Hinges—3Stabilizer and Elevators
Trvailing Edge—FElevator ..
Erachket-Trimming Tab Pulley
Elevator Horn Attachment Firting

Brace—

Fitting Assy-—FElevator Hoen Aiiﬂr_]'\mi:nt
Forging—Elevator Control Horn
Furging=—Stabilizer and Tin Edge
Hinge—->Stabilizer and Fin

RibsFin
Ribs—Fin
Ribs—TFin
Ribs--Fir

Ribs—Fin Root
Cover-—Fin Leading ngr

Plate—Fin Root Rib Froot Ar.r.whfnent .

Plate—Fin Rant Rib Rear Attachment .
firace—Fin Root Hib

S Clmnnel—Fin Sk
Clip—Fin Nose Fornier Attachment
Forging—Front Fin Brace Wire Lug
Lug—Front Fin Brace Wire .
Forging-—HRear Fin Brace Wire Lug
Lug—Rear Fin Brace Wire
Forging- - Front Fin Attachment Fitting
Fitting—TFront Fin Avtachment

Frame—Fin
Frame —Fin
Frame—Fin

Fry
Hibs-—Rudder
Ribs- - Rudder

Ribs—Rudder

Ribs—Rudder

Pi‘l‘as—-—Rudurr

Ribs—Rudder .
Caver—Rudder 1e1cimg ]:dge -
Tab-—Rudder Trim .

‘?!{'1

AM 0F-70AC-2

-
75-
ST B LR S H
C7S-1HDI-11
75-1803-12
A=l H03-373
FE-1803-14
1RO3-15
o 7R-1803<18
LF5-1803-17
_75-1803-18
s
LA G-TRO%
B
75
75-

L5

Part Mo,

7S

73
75
75
75
S
i
e
-
LA
L TE.
=1824
LF5-
73
TR
-
7=
7 5a
L7
75
L 75-
75
R T
I
The
T
7u-

75

75

e
T

L
7R

S
B
Fae2007

1803-8
18053-9

18404

1807
1808
1802

=TH1{-1

1E140-2
1614-2
1814-4
1814
1517-2
i817-3
1818
181%-1
1azx2
1823

182a
1827
12033
18034
[903-5
L2016
1804
1205
LE08
1910
1511
1812
1813
L#18
1919

-1921
e
75
.
75
75

B <l |
LTS
~2033-2
-2003-3

1822
1923
1852=1
1832-2
1952-3

2003-1

2003-4
2003-3

-2005-6
-2004

-2002

Specification
AN-WW-T-850
AN-WW-T-B30
AN-WW-T-850
AN-WW-T-E50
AMNNWWLT-R50
AN-WW-T-850
Al \I’W' T-850
ANSNOWLSTLE50
AN-NW-T-R90
AN-WW-T-850
AN-WW-T-850
AM-A-T3
AN-A-1S
AN-QQ-5-684
AMN-O-5-685
AN -5-6385
AN-WOWLT-850
AN-QOQ-5-685
AN-M-13

AN-A-1D

AN-QQ-5-683
AN-OQ-5-685
AN-DQ-5-685
AMN-A-13
ANQ)-5:685
AMN-5-14
AM-5-12
Q0Q-A-367
AN-QO-5-644
AN-QOQ-5-646
AN SWW-T-850
AN-WW-T-850
AN-WW-T-E50
AN-WOW-T-850
AM-A-13
AN-A-13
AN-QQ-5-685
AN-QQ-5-685
AMN-WW-T-E50
AN 00)-5-685
AN-A-13
AN-QQ-5-684
AN-QQ-5-684
AMN-5-14
AN-QO-5-685
AN-S-14
AN-QUO-5-684
AN-WW-T-850
ANWWTo850
AN-WW-T-85%0
AN-WWST-850
AN-WR-T-B50
ANWW-T-850
AN-WN-T-850
AN-WW-T-850
ANWW-T-R50
ANWW-T -850
AM-A-13
AMN-A-13

Heat Treat
Lhs. Per 5q. Tn.

95,000
95,000
35,000
F5,000
93,000
25 0010
95,000
95,000
EERTITY
95,000
35,000
56,0007
56,000
90,000
0,0
90,0400
95,000
50,000
62,0104
62,000
90,010
90,000
90,000
56,000
S0, 0010
ap,000
95,000
65,000
55,000
55,000
95,000
95,0011
95 000
95,000
56,0007
S6,000
90,000
90,000
95,0001
90,000
56, D
90,000
50,000
90,000
90,000
90,0
S0,000
95,000
95,000
25,0060
95,000
95,00
95,0010
35,000
9% 000
95,0
95,000
56,000
62,000
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AN 01-704AC-2

MName Part No,

Frame Assembly—Fuselage . . _ TSz l0
Fitting-—Rear Landing Gear }uulagt . . 7i-ri0e
Bracker—Engine Couteol Channel Support . T5-2111
Fitting—Fusclage Engine Mount Attachment 752112

Fitting—Front Contrel Support Fuselage
Stud—Fuselage Engine Mount Attachment . e
Tube—Streamline . . X LT e e e cmemeen ot pme FH-21 041

Mate—End ... -0 Tha2li4=2
Cross Tube ﬂsswub]»-—‘sta Mo, 3 Jml No 4 Uppr:: L 75-2142
Suppert Assy—Upper Engine Cowl [ S———— T N
Suppoit Assy —Lower Engine Cowl F5.2315-1
Support . R— i B B
Support -1318.3
Fillet TI-3319-4
Fillet SRR - 75231045
Bracket, Tail Wheel Booc . . 7533493
Enuchle—Axle S Ti-260%
Knuclle—Baolted Type ‘;rmn-:on SRS 7
Arm—Tolted Type Sponsun Torgue PRI

Tube—Rolted Type Sponson Torque S
Bushing—Bolred Type Spenson Torque oo
Eye—Towing ... R

Cvlinder—Shock Steur

Tube—Piston ... . e et e e e ok
Tin s
Tube .
Stud
Forging— Cylinder Torque Fu:tm,o [
Forging—Piston Tuhe 'Iorqur_ illtmg I
}prhlng——Tnlque Link . i eme o e e
Plate—Spring ... R——
Head—Cylinder

J— A?JE\l-ZﬁU‘z

Axle—Stub .

Weld J\s:cmblw—ﬁltock 5:1 ut Ln)wcl { vl:ndcr L L . CEFSNI1-2604
Adaprer——Shock Serue Lower Cylinder o EF3MN1-2605
Tube——~Shock Strut Cuter Piston - et EFSNL-24008

L EFSN1-Z2609
S ETIN1-2617

Fitting—>Shock Strut Metering Pin Support

Insert—Piston

Cylinder-~Shock Strut Irppcr e e S BF AN 12622
Washer—Shock Strut Spring Seat ... i GE7SINL-2623
Cylinder-—3Shoci Scrue Stop S daigrm et i i o EF3N1-202%
Bushing—Torque Link Flanged . . E7iNI-2627
Bushing—Male Link Flanged . .- v BF3NI1-2628
Bushing-—Féemalé Link i-'l':ln.ﬂll:d o P E7F3M1-2630
.Busiung—rhnﬁm‘l Yoke ... EF5M1-2631
Spacer—Torque Link 34 Bolt R TR CEFIMNI-2632
Spacer—Torgue Link 14 Bolc e I Lo ETSMNL-2633
Ring——Lock ... s i e EFTINT-2634
Fitting-—Piston Torque Sclssoxs e eem g el (S — Lyl o R b

Tube Assembly—COuter Piston Weld o
Forging-—Tail Wheel Shock I\.b%orl\er‘—Uuners-ﬂ BJm k
Tube Assembly—Piston ..
Tube Assembly-~Cylinder .
Serew -—~Lock ... ...

Shaft J‘\sserllhh‘—Sr'lrl.Pr l.'"r”mk Txl:{'nslon . LATANI-ZR5E
Fitting—Push-Pull Tube End . RS RN B Y |
Fitting—TPush-Pull Tube End ... A t e e s 75-3111-2
Plug—aileron Adjustment Push-Pull ]ube . 7B-3323
Clevis—Aileron Push-Pull Tube . ... . Lo T5e3324

Ravised 20 Aprl 1944

Specification
AN-WW-T-850
AN-OQ-5-654
AN-00-5:685
AN_QO-5-684
AN-QQ-5-685
AN-QQ-5-659
AMN-T-15
AN-5-12
AN-T-13
QQ-A-3632
QQ-A-362
QQ-A-362
QQ-A-162
QO-A-362
O0-A-362
QO-h-362
5-14

AN-5-14
AN-S-14
AN-WW-T-850
AN-5-14
AN-QQ-5-646
AN-T-15
AN-T-15
AN-5-14
AN-T-135

A -5-14
AMN-5-14
AM=S-14
AM-5-14
AN-5-14
AN-5-14
AN-WW-T-850
AN-T-15
AN-T-15
AN-T-15
AN-5-14
AMN-E-14
AN-T-1%
AN-5-12
QO-A-362
AMN-5-14
AN-5-14
AN-5-14
AN-S14
AMN-5-14
AN-5-14
AN-QQ-W-441
AN-5-14

AN-5-14
AMN-5-14
AMN-T-15
AMN-5-14
AN-QQ-5-690
QQ-A-354
QU-A-354
QO-A-154
QQ-A-354

Section Vi
Paragraph 1

Heat Treat
Lbs. Per Sq. In.
95,000
20,000
90,000
65,000
90,000
125,000
95,000
95,000
25,000
56,0007
56,0007
36,0007
6, 000%
s 6,000
56,0007
40,000%
160,000
180,000
150,000
130,000
180,000
180,000
90,000
120,000
130,000
130,000
130,000
180,000
150,000
140,000
125,000
125,000
150,000
150,000%"
25,000
150,000
180,000
134,000
120,000
130,000
125,000
150,000
150,000
150,000
150,000
150,000
150,000
225,000
160,000
190, 000%" "
125,000
125,000
125,000
125,000
215,000
60,000
60,000
GO0
60,000



Section VI
Paragraphs 1-3

MName
Tube Assy—Aileron Adjustment [Mush-Full
Tube-— Aileron——ush-Pull E : .
Tube Assy--Elevator Push-Pull Front ...
Tube Assy—FElevator Push-Pull Hear
Housing Support I
Bearing Flousing .
Fittings——KRear l—!cvstor PusthuH Tub:
Tube Assy—TInterstick Push-Pull ) .
Forging—Terminal Elevator Push-T'ull Tuhe. oo
Forging—Aileron Push-Pull Tube Adjusement Eye..
Worm—Flap Contral IR
Plate--Barttevy Support
Angle—Tattery Hewining ...

# Afrer farming.

#% A frer welding a

AR 01-TOAC2

Heat Treat

Part No. Specification  Lbs, Per 5. In.
. T5-3325 WW-T-785 55,000
L 75-3327-2 W T-785 535,000
L 75-3332 WW-T-785 55,000
. 75-%333 WWL.T.78% 55,000
s B B R E 2% 4 HJ-A-354 6,000
T5.3334-2 Qiy-A-154 a0,000
7523335 QL-A-354 a0,000
FE-3342 WO -T-7HS 35,0010
5.3343 AN-5-14 90,00
FE-3554 AN-S-14 Sa,1000
TA-5518 (30-A-35+4 55,000
e AT INT-3917 O-A-62 62,000
e BTEN-3018 ()-A- b6l 62,000

minimum heat treat of 160,000 Ibs, per sg. in. is acceptable for EF3N1-2668 Arting.

se After welding a minimum heat treat of 160,000 Ths. per sq. in. s aceeptrable for EFSN1-2639 hriing.

2. RIVET SUBSTITUTION.

ALTST rivets may he substitured for heat-treated
rivets at any point in the struciure where the diam-
cter of the replaced rivet does not exceed 3/32 inch,
with two exceptions, the elevator (75-3332 and
75-3133 ) and aileron (73-3325 and 73-33327) pusii-
pull tubes are fabricared with § A32-inch heat-tféared
rivets and due to the design of these parts there can
be no substitution for the heat-treared rivets at these
paints,

1z

Since the 3/16-inch heat«treated rivers wsed in the
and cabane struts exceed the 5/32-inch
it these

there should be no substitution

inter-plane
mAXIm i,
points.

3. TIE ROD PIN CENTER DISTANCES.

j;gnse 155 locates, identifies; gives the required
tensile strength and the pin center distances of all the
zie rods and brace wires in the aivplane.

Revised 20 April 1945



Section VI

. AN 01-70AC-2

TENSILE PIM CENTER ~ NO. REQ'D

SYMBOL PART NUMBER MAME STRENGTH  DISTANCE  PER PLANE
1. ANG7SAC-8900 Wire—Rear Landing €900 Ib. 2114" 2
2. ANETEAC-115923 Wire—Rear Flying 10000 b, 12115 4
3. AMNG7IA-4423 Brace Wire—Front Upper 2400 1b. 4334" 2
4 ANETIA-4675 . Brace Wire—Rear, Upper 24001b, 48147 b
3. ANE7FAC-3925 Wire—Dirag Cabane 4900 1b, 413" z
6. AN704A-4000 Tie Rod—Center Section 3400 Ib. 4174 4
7. AMNGT5AC-9300 Wire—Front Lauding 6900 1b. 254" z
8. AMN675AC-12025 Wire—Front Flying 6500 Ib, 122347 4
9. 75-1001-1 < Roll Wires 6200 Ib, 51347 4
10.  ANG76AC-3575 Wire— Anti-Drag Cabane 10000 b, 38" 2
11, ANTO4A-3825 Tie Rod—Upper Wing 3400 ib. 40147 2
12. AN703A-3500 Tie Rod—Upper Wing 2100 Ib. 4014 4
13. AN7O04A-3900 Tie Rod—Upper Wing 3400 [b. - 407" 2
14. AN703A-3823 Tie Rod—Upper Wing 2100 b, 3934 [
i5. AN704A-3750 Tie Rod—Upper Wing 3400 b, 3934" z
s 16. ANG674A-3850 : Brace Wire—Rear Lower 4200 [b. 4034 3
. 17. AMNE7T4A-3900 Brace Wire—Front Lower 4200 b, 40%4" 2
18, AN7O03A-4200 Tie Rod—Lower Wing 2100 Ik, 4315 12
19, AN703A-4325 Tie Rod—Lower Wing 2100 )b, 443" 4

Figure 155°-Pin Center Distance Charl
Ravised 20 April 1945 ) . ' ) 13



Section VIl
Paragraph 1

AN

FIMISH SPEC

01-70AC-2

SECTION VI

ICATIONS

i. GEMERAL K "QUIREMENTS.

The requirements stated herein are a minimuom, All
surfaces shall be clean at the time of applicacion of
coatings. [’l[e;‘ming of
with U, 8 Awny Specification No. 98-
ta recelve paint-type coatings must g
time of application. Coatings impan
give complete hiding,
posed) surfaces or parts of this airplane shall be as

follows:

114

Ailerons

Anti-ylare o

Castings, forgings .
Cockpit, front and rear

Compartment, baggage .

Cowling S

Elevators

Fairings

Fim i i

Fuselage ... e

GuF.E.. 0

Fuselage ivame

Instrument [};lnL‘Es

Landing gear {exposed
portion)

Rudder

. Seats

Struts, landing gear
Tail wheel fork
Tanks, exterior
Wallkways

Wheels

Wings, upper

Wings, lower .

The |

ations shall be in accordance
IN007. Surfaces
so be dey at the
ting color shall
ch for exterior (ex-

Han

Flat bronze-green
Na. %

To match

iized dogpe

Interiar-green
Interior-green
MNatural aluminam
Aluminized dope
MNatural aluminum
Aluninized dope

inized dope

Tnterior-green

Flae Blaclk

Aluminum
A

izod dope
Interwor-green

Aluminum

- Aluminum

Matural aluminum
Black

Aluminuny

Aluminized dope

Aluminized dope

A EXTERMAL COLOR SCHEME.—The external
color scheme of the airplane shall, in general, be alu.

minum. The natnral aluminum coler shall he retained

where the exterior metal surface is either alumium
coated alvminum alloy, anodized aluminum alloy,
25, 18, 325, or 338 alawinum alloy, or cadmivim o
zine plated. Exterior metal parts or surfaces nat
classified above shall be finished with one coatr of zine
chromate primer and two coats of alominum cellulose
nitratetarcquer. Exceptions to this comprise insignia,
r—:urlfiugs. and such pares or surtaces which require
a non-reflective surface to prevent glare in the pilot’s
field of wi

bronze-green fau.‘q wer MNo, 2,

n. These anti-glare coats shall be flat

f. THIMNING.,

ved for use

{1} The paint materials shall be ¢}

as specified in the specifications applicable to the in-
dividual materials or in accordance with the paiot
manufacturer’s recommendation when soch recon-

approved by the procuring

mendation has  heen

ARENLY.

(2) When pares such as wing attachment fic.
pings reccive paint coating i the process of finishing
the surface, sach parts shall be anodized or zine
plated and primed o assure adequate bomd of the

incidlental paint coatings,

{3) Finish for cerrosion-prevention shall be in
accordance with the detail requirements fisted below,
Whenever the prouliariey of a particular part ar
assembly prohibits the employment of the specified
finish, the part or assembly shall be given as high
a degree of protection as is consistent with its proper
functioning for its intendead use.

Revised 20 April 1945



AN C1-70AC-2

Mote
Finishes for the Navy airplanes shall be the
same as for the Army airplanes.

2, FINISH AND FINISH MATERIAL
SPECIFICATIONS.

The current issue of the follewing specifications in
effect on date of issuance of this manual forms a part
of this specification except as specifically excepred
below.

FEDERAL SPECIFICATIONS:

HH-T-101 Tape, friction

JI1-0-336 (il, Linzeed, Raw

TT-V-91 Varnish, Shellac

TT-V-121 Warnish, Spar,
Water-resistant

QQ-A-118 Aluminum Allay
(AL-52) Plates, Sheets,
Strips

Q-A-355 Aluminum Alloy
Plates and sheets

DO-A-361 Aluminum Alloy
(AL-17C2) (Aluminom
surfaced) Plates, sheets,
strips

QQ-A-362 Aluminum Alloy
{AL-24C2) (Aluminum
Surfaced)

QQ-A-561 Aluminum Plates

and Sheets

U. S ARMY SPECIFICATIONS:

57-0-2 Rust-proofing Process
High Grade

95-20007 Cleaning of Aircraft Sur-
faces prior to application
of initial protective
coating

B5-24100 Duoping Aircraft Fabric

Surfaces
95-24103 Marking for Aircraft
9§-24113 Color for Army Air Corps

Airplanes

ARMY AIR FORCES SPECIFICATIONS:
14113 Surfacer; Wood, Liquid
14118 Decalcomania, Aireraft

Revised 20 April 1945

Section Vil
Parographs 1-2

ARMY-NAVY AERONAUTICAL
SPECIFICATIONS:
AN-C-52 Campound, Exterior Surface
Corrosion-'reventive

AN-C-54 Cement, Rubber
AN-C-83 Coatings; Protective
{ for wood }
AN-C-113 Airplane Clath, predoped
AN-E-3 Enamel, Aircrafe
AMN-I-2 Insigniay Mational Star
ANSTT-L-51 Lacquer; Cellulose Mitrate
AN-M-12 Magnesivmn Alloy; Process
Iur QOErDsinl—PrDtl‘cliUn Ui
AN-P-31 Paint; Bituminous, Coal Tar
Pitch Base (Blended Type)
AMN-P=32 Zinc Plating
AN-P-39 Chromium Plating
AMN-DP-61 Cadmium Plating

AMN-QQ-A-696  Anodic Films; Corrosion
Protective (for) Alumi-

num Alloys

AN-QQ-5-21 Salt Spray Corrosion Test
AN-RR-C-43 Cable; Steel (Carbon)
Flexible, Preformed
AM-BR-C-48 Cable; Steel {Corrosion
Resisting) Flexible,
preformed
AN-§-17 Sealer; Wood, Liquid
AM-T-8 Thinner, Toluene Substitute
AN-T-20 Tie Rods, Streamline
AN-TT-A-461 Aluminum Pigment, Powder,

and Paste

AN-TT-D-314  Dope; Cellulose Nitrate,
Clear

AN-TT-D.551  Dape; Cellulose Nitrate,
Clear {for aluminam)

AN-TT-D-354  Dope; Cellulose Nitrate,
Pigmented

AMN-TT-L-51

AN-TT-P-656

ANTT-T-256

Lacguer; Cellulose Nitrate
Primer; Zing Chromate

Thinner; Celluluse Nitrate
Dope and Lacquer

AN-TT-T-25%  Thinner; Cellulose Nitrate
Dape and Lacquer, Blush
Retarding

AN-TT-T-116  Varnish; Spar,

Glyceral Phthalate

BOEING AIRPLANE CO. SPECIFICATION:

WD-11012 Black Oxide Finish
T on Iron and Steel

15
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3. FINISH CODE,

Code numbers have been assigned to individual fin-
ishes and certain combinations of individual finishes,
By means of these code ninmbers any finish or combi-
nation of finishes may be designared. The necessary
code numbers indicative of the finish requirements are

shown on each drawing.

The code number is made up of “RF}* followed' by
the dash number or numbers correspanding to the
required finish. Thus, to designace an anodized finish
the code would be BFE3-15. These numbers are for
convenience in (|esig;|.’JLiug the finish and musit not

be consteued as the detail procedure.

-11. Anodire.
Primer--one coat.

Aluminized Lacquer— two coats,

Anodize,

Primer—one coat.

=13.

Aluminized Lacquer—one coat.
Anodize.

Anodire,

Primer—one coat.

Anadize,

Primer—one coat.

Lacquer—dull black—-one coat.

Lacqucr—cr;’sln“ine black--one coat
on face only,

Anadize.

Primer—one coat.

=210

Lacquer-—dull black—one coat.

Anadize.
Primer—aene coat.

Lacquer—dark green
or
Anodize.
Primer——tinted to match Army-Navy
interior green color—aone coat.

Clean.
Chromic Acid Dip.
Primer—aone coat.

-2

116

AN 01-7OAC-2

=35,

-3E.

=40,

-42.

et

44,

Cadmium Plate,
Primer—one coat.

Coil Springs (Sceel).
Clean—Da noc pickle,

Sandblast,

Sandhblast (Do not pic'dc].
Primer—one coat,

Corrosion-resistant steel parts which have
been welded, annealed, or formed prior to
heat treatment and parts which will  be
subjected to service temperatures above
537" C (1000° F) shall be treated as fol-
lows:

Pickle by immersing in a solution cone

taining 506, by weighe af hydrochloric

acid (HC;) at 547 ta 60" © {130 tn

1407 F).

Rinse in hot water,

Passivate by immersing in a  solution
containing 159 by weight of nitric acid
(HNOy) at approximately reom  tem-
perature for 20 minutes.

Ringe thoroughly in hot water.

Coat the inside of closed hollow fereous
parts, except those hermetically scaled by
flash welding, with raw linseed odl or an
approved rust-preventive compound con-
forming to AM Specificacion No. AN-C-52,
in accordance wirh U, 5, Army Specification
Mo, 3-100. All access holes drilled in mem-
bers for this purpose shall be closed with
cadmium plared Parker self-tapping screws
or equivalent.

Clean, coat with rusc-preventive compovnd,
AN Specification No. AMN-C-52,

Sun-resisting rubber paint—two coats,

Tacquer-—AMN Specilication Mo, ANSTT-L.
51, red No, 105, one coat. :

Aluminized bhituminous paint—one coat.

Varnish, Aluminized (AN Specification Na.
AN-TT-V-116)=two coats.

Primer—tvo Coats,

Revised 20 April 1945



-62.

=7

=73

=74

-B1.

=82,

~B3.

-85,

-850,

94,

AN 01-70AC-2

Primer coating inside of tubes, et cetera.

Prisne r—oie coat.,

Aluminized lacquer—one coat.

Acid-proof paint—one coat {Federal Speci-

. fication No. TT-V-51, Grade B),

hcid-prmf‘ paint-itwo coats {Federal Speci-
fication No, TT-V-51, Grade B).

Rust-preventive compound  for contrel
cables (AN Specification No. AN-C-52).

Primer—one coak,
Enamel—two coars,

Primer—one coat,

Aluminized lacquer—two coats,

Aluminized lacquer—one ceat,
Enamel- two coats.,
Lacquer—dull black—rtwo coats.

.T"ibi:r' parts,
Clean,

Immerse in paraffin at 1077 to 121° C
{2257 to 250" F) for six hours.

Lacguer—dark green—one coat,
or

Primer—rtinted to match Army-Navy
interior green color—one coat.

Metal tanks (except water). -
Flush inside of tanks with Calel Flushin
0Qil or equivalent.

Primer—uone coat,

Lacquer—dull black—one coat.
Aluminized |3cqul:r WO coats,

Fabric covered surfaces (MNon-camou-
flaged) Cellulose MNitrate Dope, clear,
five coats,

Celluplose Nitrate Dope, Aluminized, two
coats.

Note: First and second coats brushed-—

nther sprayed,

Interior wood surfaces. a
Clear synthetic resin varnish-—two coats,

dipped.

Prvised 20 April 1945

=95,

96,

=98,

=140,

-102.

-103,

Section VIl
Paragraph 3

Exterior wood surfaces,

Clear synthetic resin varnish or liquid
wood sealer—twao coats; dipped filler,
as necgssaryo—one coat; lightly sanded

zed varnish, pigmented sixteen

ounces per gallon package material—

Lwo Ccoals,

alum

Interior wood surfaces,
Clear lacquer—one coat,

Aluminized lacquer—two coats,
Clear lac:qucr——t'wu coats,

Magnesium and Magnesium Base Alloys:
Dichru“'ﬁltc treatment in ﬂccﬂl‘dai]fe wltll
AN Specification No, AN-M-12 or Dichro-
mate treatment as follows:

Parts shall be cleaned with an allaline
cleaner or by boiling for five minutes in a
selution containing 2 per cent by weight of
s itim [NaOH}, then  rnse
thoroughly in hot water,

Itydroxide

Tmmerse cleaned parts for five minutes
m a water solution containing 15 to 20 per
cent by weight of hydrofluoric acid (IHF)
at room temperature. A 5ati5£actnry bath
may be prepared by diluting one volume of
technical grade, 48 to 52 per cent hydro-
fluoric acid (HF) with two volumes of
water.

Rinse thoroughly in running water,

After rinsing; the parts shall be im-
mersed from 20 to 60 minutes or uncil the
parts are dark gray or black color in a
boiling solution of

Ammonium Sulfate . .4 ounces

Sodium Dichromate . 4 ounces
Ammonia {Sp.Gr, 0.880) 14 fluid ounce
Water .. i To make one gallon
Fo]lowirlg the Alkaline Dichromate treat-

ment, the parts should be washed immedi-

:ltnly in cold runuing water and rinsed in

hot water to facilitate drying,

Wood Surfaces (Interior).
Sealer; Wood, Liquid (AN Specification Ne.
AN-5-17)—two coats, brushed or dipped.

Wood Surfaces {Interior).

Sealer; Wood, Liguid { AN Specification MNo.
AMN-5.17 }—one coat, brushed or dipped.
Surfaces; Wood, Liquid (AAF Specification
Mo, 14115 )—one coat.

Lacquer—TFlat interior green-—one coat,

n7z
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=107,

=108,
-108.
110,
~111.

=113,

=116,

=120,

=121.

-122.

=135,

-137.

=141,

- 143,

Fabric eovered  surfpaces  {MNon-camous
flaged).

Cellulose Nitrate Dope, Clear—four coats,
Cellulogze Mitrace Dope, Aluminized-—three

Coats

Flat intervior gresr lacquer-—one coat,

Flat interior green i;‘wq HEF— &0 COALS.
Ligquid wood scaler, aluminized, one coat.
Liquad weod sealsr aluminized, two coats.

Surface treatment of alominum  coaced
aluminum  alloy  {Alclad) for maximum
paint adhesion:

{a) Anodic treatment AN Specification
Mo, AN-QOQ-%-6%8,

(b)) Alcohalic phasphoric  cleaner per
U, S, Acuy Specification Mo, 28-
20047,

Choice of treacment shall be oprional with
paint shop.

Wood Surfaces (Exterior),

Sealer; Wood, liquid, AN Specification Mo,
AN-5-17—one coat clear, brushed or
dipped. e
Surfacer; AAF Specification Wo. 14115, one
coat.

Lacquer—Alaminized, AN Specification
No. AN-TT-L-5 L--two coats,

Black oxide coating (two bath process).

Black oxide coating (two bath process)
with supplemental eil.

Anodize,
Primer ——anc coat.
Carbon klack tinted primer—one coat.

Zinc plate,

Zine plate.
Primier-—one coat.

Tlat Springs {Steel).

Acid hal‘.}l, one minute; cyanidc bath, dip
unly,

Zinc plate.

Bake after plating, five hours, ar 204° C
{400° F).

Zinc plate,
Primer

ane coat.

Lasquer-—dull black—one coat.

AN 01-TOAC-2

147,

-154.

-13%,

=137,

-158,

=1%1.

=182,

-184.

-1806.

-180.

=230

244,

-2435.

Linc plate.
Primer—one coat.

Liacguer—Interior gregn—one coat,

Finc p]nre-—-F:rrous parts.
Anodize—Aluminum alloy pares.

Primer—-one coat.

Zinc plate—Ferrous parts.

Anodize—Aluminum alloy parts,

Fine plate——Ferrous parts,
Anodize —Aluminum alloy parts.
Primesr-—one coat,

Lacguer—dull black——one coat.

Zine plate—Tlerrous parts.
Anodize—Aluminum alloy parts.
Primer— one coat,

Lacquer—Interior green--——one Coit,

Primer, tinted to match Avmy-Navy
interior green color—one coat.

Metal tanks (except water tanks).
Flush inside of tanks with ordinary SAE-30
lubricating oil {not compounded).

Primer—one coat.

Carbon black tinted primer-—oné coat,
after assembly.

Carbon black tinted primer— -one coat,

Fabric cavered surfaces, non-camouflage
(predoped . bric).

Clear nitrare dopr—AN Spectheation No.
AMN-TT-T¥-514 —three spray coats.

Clear dope—AN Specification No. AN-T'['-
-5351 pigmented with eight ounces of alu-
minum paste per gallon—two spray coats.

Zinc plate.
Primer——one coat.
Carbon klack tinted primer—one coat.

Wet sandblase wirth clean new beach sand.
{Samd used to blast materials ether than
corrosion-vesistant steel shall not be used to
sandblast corrosion-resistant sieci pares.)

Passivate by immersion for 20 to 40 minntes
at51% €0 57° C (125° ta 1357 F) in a solu-
tion containing by volume 20 per cent of

Revised 20 April 1945
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40-42° Baume (1.38-1.41 sp. gr.} commer-
cial nitric acid and 80 per cent water. Rinse
thoroughly in hot water.
or

passivate by immersion for one te two
hours at room temperature, approximately
21° € (70% F} in a solution containing by
volume 50 per cent of 40-42° Baume (1.38-
1-41 sp. gr.) commercial nitric acid and 30
per cent water. Rinse thoroughly in hot
water.

-284, Zinc chromate primer—one coat.
Primer tinted to match Army-Navy interior
green color——one coat,

4. METAL FINISHES.

4. METALLIC COATINGS.—All steel parts and
brass, bronze, of copper parts in contact with other
metals or wood shall be zine or cadmium plated in
accordance with aprplicable specifications except as
follows:

(1) Corroesion-resistant or stainless steel parts.

(2) Weldad structures toe large for plating
equipmcnt.

{3) Cables, springs, et cetera, fabricated from
wire unless specifically called for on the drawing.

{4) Partsor portions of parts which act as bear-
ings or journals,

(3) Brass, bronze, or copper parts which operate
in oil or grease.

{6) Electrical cable.

b, ALUMINUM AND ALUMINUM ALLOYS.—
All aluminum, aluminum alloy, and aluminum coated
aluminum alloy parts and surfaces shall be anodically
treated in accordance with AN Specification AN-QQ-
A-696 unless specifically exempted below. In order to
gbtain maximum protection from the anodic coating,
as much forming, drilling, and curtting shall be per-
Jormed prior to treatment as is practicable. With the
exception of parts assembled by welding, all pares
shall be treated in detail before assembly.

Exceptions:

{1) Aluminum alloy castings,

{2y Aluminum alloy tanks fabricated from 35
allov.

{31 Aluminum alloy gasoline and oil lines, air-
spevd lines, vent lines, electrical conduit, conduit fit-
tings, switch and junction boxes, distribution panels,
]u)us\'ng\ for connector rcceptac]esf and bondipg con=
nections.

(47 All interior and exterior parts and surfaces
fabricated from the following alloys:

Revised 20 .ﬂnpril 1945
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Alclad 175T
Alclad 248T
Aluminum 25

A]uﬁinum Alloy 35§
Aluminum Alloy 525

Note

When parts or surfaces fabricated from the
above alloys are to receive paint coating
other than insignia or markings, they shall
receive one of the following surface treat-
ments to assure maximum paint adhesion:

Anodize,
Chromic acid dip.
Alcoholic phosphoric acid treatment.
Dichromate treatment.
(5) All aluminum alloy castings, except those

welded to the gasoline tank, shall be treated as fol-
lows:

Chromic acid dip—two minutes at £0°. C
{1407 F) in 5 per cent {by weight) solution. Rinse in
hot water and dry.

c. METAL PARTS, UNEXPOSED INTERIOR.

Non clad alloys=—BF3-15-2§4,
Alclad allo ps—
Ailerons—BF3-186 on all surfaces in contact
with doped fabric.
Wing edge covers, le:ding and trai]ing—EF_‘._
186 on both sides.
Tail surface edge covers, leading and trailing
and root ribs—BF3-186 both sides.
Fuselage fairing—MNo finish,
Fabric attachment strips—No finish.
Exterior cowling, inner surfaces—Nao finish.
Electrical conduit system inclusive of :Flttirlg:,
switch bhoxes, etc., fabricated of 25 or 35
aluminum alloy—WNo finish,

Hydraulic lines inclusive of airspeed lines, fuel
lines, oil lines, etc., fabricated of 25 or 35
aluminum alloy—No finish.

d. METAL PARTS, EXPOSED INTERIOR.—Gen.
eral-—BF3-15-284, unless exempted in section ahaove
or herein.

Seats, wooden:

Steel parts—BF3-137,
Aluminum alloy parrs—BF3-17.
Wood parts—BF3-102,
Assembly—BF3-109.

Engine Section:
Engine mounts—BF3-18+4,
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1.

i

r

- LIFT

- JACK

. U. 5. ARMY PT-13D

AN Insignia
(‘W’ings——vUnderside lower BH
<nd upperside upper LEH—
Both sides fuselage)

Stencil—1" letters
{Upper center section—
Both sides lower fuselage)}

PART NUMBER
ARMY-BW..COL--APD3
NAVY-4-AN-TT.D-514-3-AN-TT-551
Stencil—14" letters
{Dope Code—On all fabric covered surfaces)

WO STEP
Stencil—1"" letters
{Upperside boch lower wings—Inboard}

CAUTION .

JACK POINT UNDER WALK

200 LBS. WEIGHT ON LIFT HANDLES
TC BALAMCE

Seencil—={Upperside both lower wings—Inboard}

Stencil—1"" letters
{Underside fuselage forward of tail wheel
and underside both lower wings—Inboard)

I'1 inch
| Letters

AR CORPS SERIAL NO, 00-00000 |

CREW WEIGHT 500 LBE. i
SERVICE THIS AIRPLANE WITH 73 OCTAME FUEL Vz nch
{E HOT AVAILABLE T. 0. NO. 06-5-1 WILL BE O
£ONSULTED FOR EMERGEMCY ACTION ctters
SUITABLE FOR ARCMATICS ]

Stencil—(LH fuselage cowl door enly)

SUITABLE
FCR
AROMATIC Stencil—14" red letters
FUELS ; (Aft of filler
TR neck on fuel tank)
73 OCTANE FUEL
86 U, S, GALS.

FUEL 46 GALS. *
Stencil—14"" letters.
{Trailing edge center section®

10.

Sectien Vil

DISCOMNNECT ELECTRIC WIRING
BEFORE REMOVING RUDDER-

Stencil=—14" letter
{Lower LH side rudder) -

11, Navy model number—3 14" letters—RBoth sides fin

12. Bureau of Aeronautics serial number—3%2" let-

ters—Both sides rudder
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. Cowling—No finish.
Firewafl—No finish except area subjected to
battery acid BF3-38-109.

Brass, corrosion-resistant steel, and zinec, cad-
mium, ot chromium plated steel parts—No
finish unless specifically called for on the
drawing.

e. METAL PARTS, TUBULAR CR HOLLOW.
Open ended-—BF3-68. Closed—BF3-45.

5. WOOD SURFACES.

4. WOOD SURFACES, UNEXPOSED INTERIOR.
General--—-BF3-102,

& WOOIY SURFACES, EXPOSED INTERIOR,
General—BF3-102-81,
Control sticks—paste wood filler and BF3-94,
Fairing, wood—8F3-102,

c. WOOD SURFACES, EXTERIOR.
General—BF3-118,

€. FABRICS.

a. FABRIC COVERED SURFACES.
Clear cellulose nitrate dope——three coats.
Aluminized cellulose aitrate dope—two coats.
. b, WRAFPINGS AND SUPPCRTS, TANKS.
Dip in varnish.
Friction tape shall be used for miscellaneous
wrapping,

7. MISCELLANEOQUS.
a. STEEL CABLES.
Corrosion-resistant—Oil lightly.
fCarbon steel—BF3-73,

& TIE RODS,
Corrosion-resistant—=Ng finish.
Carbon steel—BF3-135,

c. JOINTS AND SEAMS, DISSIMILAR METALS
—Dissimilar metals shall be given their respectivi
corrosion-resistant treatment and insulated with twi
coats of zinc chromate primer. The second coat o
Primer may or may not be dry at the time of assembly

d. METAL AND WOOD IN CONTACT.—Gen.
eral—BF3-61 applied to the wood.

e. ACID-PROOF PAINT.—Parts and surfaces re
auiring extra protection from battery acid — BF3-109
in addition to regular finish.

f+ RUBBER AND SYNTHETIC RUBBER.—Nc
finish, except the engine mount wvibration absorber:
shall receive a light coar of castor oil at assembly
Small parts need not be masked to prevent receptior
of overspray.

g WALKWAYS.——Rubberized canvas shall be laid

in rubber cement,

The engine cowl wallkkway shall receive one coat
of black japan baked, one heavy coat black japan
dusted with Mo. 20 grit, and one light coar black
japan baked over the grit. Bake at 115° C (240° F)
for 3 hours.

h. SPRIMNGS.
General-—BF1-48.
Special—BF3-141 when called for on the draw-
ing.

. STANDARD PARTS.—AN standard parts, such
as bolts, nuts, tube fittings, etc., shall not be cadmium
or zinc plated when fabricated from brass or bronze
unless the AN standard sheet specifies such finish.
Such parts when more or less permanently assembled,
shall have all exposed surfaces painted to correspond
with surrounding surfaces,

SECTION viil

TUBING CHART

Tubing charts for the respective systems
will be found as follows:

0il System Diagram and Tubing Chart

Section IV, Figure 127 .

Fuel System Diagram and Tubing Chart
Section IV, Figure 131

Revised 20 April 1945

Hydraulic Brake System and Tubing Chart
Section IV, Figure 176

Instrument Tubing Diagram and Chart
Section IV, Figure 152
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BENDS PROGRESS FROM FRONT TO REAR OR FROM
LEFT TO RIGHT WITH TUBE INSTALLED IN AIRPLANE
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Figure 157——Tube Bending Chart



MCTES.
T GOLCR ABUREVIATIONS:
WHT.-WHITE
LTGN -LIGHT GREEN
W - VELLOW
BRN ~BFOW N
BLL.-BLUE
BLh .- BLACK
RI} -HED
2 INTERCHANGEABILITY
REQUIRED ON ALL TUBES
3. BEADED TURES T B
STRANGEHT FOR ONE HOSE
LENGTH

4. TUBEE TO BE FLAREL
FOF AC-B1i TYPE
FITTINGS

ENGINEERING INFORMATION:

STANDARD INSIDE  MINIMUM DISTANCE FROM

BEND RADIUS "R7 BEND TO END OF TUBF
E2E . EEIS
RN ==
= | = — =

4 | zse | ke
¥ 1 —
4 1 Lso &l rao)
4+ | oo 1|20
—
4w L | 270
kS 300 ol sn%
1 3.00 w3 0]
- 1
i 250 | 2| aGu)

- [

TYPE B

Moo Mivi RERORE :iE.‘v'D"—"-*“““"”""!

e ==
Lo SBACDTT

TYFPE BB

MINIMUM DISTANCE
BETWEEN BENDS-2}”

o= DEG. OF ROTATION

3 TIAL

‘. TUBE Ta .,
BE RENT

ANGLE OF —
BEND 1M DEGREES

A -

FOTATLN B OOR L,
I NEGREES

BENDING

MACHINE DAGRAM

T
i el u:QI
LINE .
MAME assy, | B
MO, <
=
I
E K i
Fuel Line EERITTE
Trie CI-A Strainer ta Engine .
Furl Linz EES T EF3MI=
Tank tn Tee Front : YT T ]
Fuél Lime EXS 1 Ersmp- &
Tank o Tee Fros:o LEFS TN 1 AT 44
- i
Fuxl Line Assemibly i
: FALL S f
Tse ta Tos it |
—- : i
aei Lune Assembls |73
Tee i3 Tre IEEREES 3
— ! -
TETETY = Erapea.
Tex wa Furel o’ o Jiwe
! 1
! EFINI-
H162 |
T : R
Ling Ssserbl, |,._3,“ CPENE
Tank .3 Tee Sarr Fusl | B by
Line ETSMI-
LETRRE B i34
Assernil EFEN-
mo Well Ol dnde. EL:L
i Line Awswnbly FEFYI-
| Theeme Well Oii nle: i inis
¥ — = - —t
Line ! EFeM s
Dran UYT i Engine Ol | 1oy :
e OV JENBU Y

i Tank Yens

Ling
Engine Breathers

wangine Ment Chi

Ling SaseThiy
Turn and Bak Suction

1 Line Assemory
i Turm med Ranh Sacten




Section 1%

AN 01-70AC-2

SECTION IX

CHARTS AND TABLES

TORQUE LIMITS

1. ENGINE MOUNT 5TUDS,

Wirench load to be applied in r.ighl.l:rljng the engine
mouint stud nuts should be 450 to 300 inch-pounds.

"n applying the specified torque lvad, effort should
be made to stop just inside the prescribed low limit,
thus leaving sufficient reserve to enable further
tightening to secure alignment of safery wire holes
without exceeding the upper limit. A nut should oot

be backed off to secure hole a[ignnlenl‘

Z, PROPELLER HUB RETAINING NUT.

The hub retaining nut should be tightened ta 450
footepounds, This torque may be obtained by a man
of approximately 175 pounds using a 31-inch rod
inzerted in the holes of the nut, If 450 foot-pounds
will not allow the proper alignment of the loclk pin
holes, the mut may further be tightened to 500 foot-
pounds in order to obtain this alignment.

3. There are no other bolts on this airplane which
carry a specifically recommended torque load limit,

CORRESPONDING SPECIFICATIONS AND DESICNATIONS

ARMY-NAVY BRITISH

AN-F-23 MNone

AN-VV-0-446 = DTD-472

DTD-577

COMMERCIAL

| Bocony-Vacuum Mobilgas Aircraft Grade 73
Socony-VYacuum Asrovac 1080 & 1100
Carter Oil Ce. Penola B0 & 100

! Socony-Vacuum Mobilgrease LO-HY PD-355

Carter (il Co. Beacon Lube M-28%

Soeconv-YVacuum Aerovic Grease PD-339

Socony-Vacuwn Aerovac Grease PL-433

| Carter OQil Co. Andoc Lube "C"

I SoconysVacuum Mobilgrease Aero PI-554
Carter 4] Coo Beacon Lulwe EP-300
Socany-Vacuum Aerovac il 6 EF-5%1

| Standard il Co,, M. J, W5-283

Standard i Co., N.J. W5-491

AN-G-1
ANMGH RAF Stores Mo.
1 34A/65 34A/54, T2 |
LUBRICANTS | AN-G-3 DTD-583
ANG-1D MWane
! AN-C-5 MNaone
|
HYDRAVLIC FLUID| AN-VV-O-1556 I')TI'}—S‘SS

Soceny-Yacuum RDIS-270
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SUBSTITUTE BEARING INSTALLATIONS CHART
MODEL PT-130/N25-5 AIRPLANE

SUBSTITUTE BEARINGS
MNa. Mo.
Bearing Reqd. | Reqd. Dirawing
MNumber Per Per MNumber
IP:u't Plane
ATIN 14504 2 4 {75331
ATIN1-4504 1 1 733332
ATSNI-4504| 1 1 753333
ATSNI-4504 1 2 73-315%
ATINT-4504 2 4 EA TR R E T
AFSMNI-4504 1 1 Fi-is0n
ATSNI-4504 1 2 Fi-1349
ATSNI-4506| 1 2 75-123%
ATSNI1-4506 1 [ Fi-1140
ATSMN1I-4504 4 4
AFSMiI-4508 3 3
ATSNL-4508 | 2 2 |7s.reas
A7SNI1-4508| 2 2 Ti-3302.2
AZ5N1-4508| 2 2 Ti-1302-3
AZSNI-4308| 1 1 753313
ATSNI-4508| 2 | 2 |75.3342
AFISNI-4308] 1 3 F5-2905.1
ATSNI-4509| 1 3 |7s-2005-2
ATINI-4510 1 Fi 75.2919
ATINI-45100 1 1 d7s.20m:
ATINI-43140 2 2 753677
ATSNI-4310| 2 4 75:2920
ATINI-4510]| 2 2 75.2921
ATSNI-4510] 2 2 75.2922
ATSNI-4310] 2 | 2 73.2925
AFINI-4511 ] 1 ¢ 752742
ATSNE4513 1 1 F5-31540
AFSNI-4316 2 2 EF5-330i
ATINE-4522 1 I FA 15 EE PO
A7SNI-4543| & E FI-3480
75-3313-2 | 1 |~ F5-3v13
FR-3331-2 00 1 | 753431
TI-3146-2 1 2 753348
TI-Y417-4 | NERY - FELTALT
PO S I S

124

USED ON

i Dirawing Title

STAMNDARD
BEARING

Bellcrank Assembly—Aileran Contral

Tube Assembly—Elevator Push-Pull Front

Tube Assembly—Elevator Push-Tull Rear

Eye Assembly-—Aileron Adjustment Push-Tull Tube
fdler Assembly —Aileron Control
Tusrallation—Elevator Tah Contenl

Link Assembly-—Aileron Control

Brachet— Aileron Root Hinge

[Bracket-—Aileron Hinge

EFSMN1-1700" Stabilizer Assembly Covered
HPSMI-1200| Fin Assembly—Covered

Haorn Assembly—FElevaror Cantral

Socliet Assembly—-TFront

Socler Assembly— Rear

cTubz Assemhbly—Flevator Pash-T'ull Rear

| Tube Assembly—Inter-stick Push-Pull

Belleranh Assembly—-Engine Control

Bellerank Assembly—FEngine Contral

Bod Assembly -~Engine Control Coclipit to Firewall
Rud Assembly~-~Air Control Cochpit to Firewall
R Assembly-Parking Lock Control

Rod Assembly—Engine Concral on Firewall

| Red Assembly-—-Engine Contral Firewall ta Thrattle
Rad Assembly ~“Engine Conirol Firewall o Mixtore
[ Raod Assembly—Air Concrol Firewall to Valve

Past Assemnnbly—Tail Wheel 107

Sectar—Tab Control Worm Gear

Control Assembly—Stick and Torque Tube
Terminal Assembly

Installation—HRudder and Brake Concrol

Bellorank Asvermh!p—Aileron Conteal

Tdier Assamhbly—- vator Push-Tgid

A

or Asserhiv--

AN2DO-KS-4
ANZOD-KS-4
AN200-K5-+
ANZOO-KS5-4
AMNZ00-KS-+
ANZOO-KS-4
KSF-4
AMN200-K3TL,
AN200-KITL
AN200-KIL
ANZOO-KIL
I ANZOD-KA
ANZODK4
ANZ00-K#
ANZO0-K+
AN200-K4
BOCAW D
BCAW D
REB-TMN
REB-IN
REB-IN
REB-3M
RER- 3N
RER-1N
REB-3N
07100 & 07196
AMNZO1-K4A
f2o1s
PANZOD-KS
farznwea
AN EDD-E 4
AW IR
AMZON-K A
ANZON-K4

RESTRICTED
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) &
Yo %6 %4

o A
T} * A7SNI-4504
AZSNI.4543 ATSN1-4508

&

D

ATSNI-4513 AFISMNI-4510 A7FsNI-4508

™
y

‘4
e
%

Pt ; -
AL &
. i gy ! w
T @y f
ATINL-4511 ATIMNI-4522 - Fi-3346-2

! &
_ gy > ,, @
ét ,’ \{Eﬁ (4 'l @
o iy
F5-3313-2 ) 7334174 JA-3330-2
. .

Figure [58—Subistitute Bearings
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ATSNI-3505.2 | -‘ .
AMNGGDSE- 3R -————— =t S r e —~ ANGGOS- 3L

TAB CONTROL COCKPIT

E....___. O T L. O — __,“.;‘;Q.l_isos‘q
AMNAOTEAR o LI T i e o e R pic & +i_ru::_|'¢ e e - e I GEOE. ST
COCKPIT TO NON-RIVERSE "
TAD CONTROL

s e e 2 1] e —— -t
ATIN1A405-2
AMGHILST . 11| St 8 st o e E A NGORS

FRONT RUDDER CONTROL — *

R B ~ i -
ATSMNI-301

T R o - - T — ! e T MNOA0E-S T

ADGOY-% o S ——e v o e e R e R e = e 100 o ANGGS- 5
RUDDER PEDAL CONDN. -

Fu-RAHE

o 7h.3RR.2
T T —————5.kiBA.3

TAILWHEEL CONTROL

ra- TN LIS PRS- oo St
)"‘n.. ET5. 348 ; ok
\] B — e i B 2EE, = - o ‘E—— Y YT
AN 15-32 [ iy = ,___41_3—

AMLN-S —— —+— —— VE75-3404 - . o it 5 LR LT 4
TAILWHEEL SAFETY

e —— B A . b e 8 e e - re—
Lﬂ ATIMNI-YAG5.
Y ST LN | I LS G R—— T 2 e T sl AT A0S 3L
COCKPIT TO NON-REVERSE %
MECH. TAB CONTROL

B —— T -

ATSINI- 4072

e — AT
e A TRD2

IPELTE
AR

' T
MON-REVERSING MECH, TO TAB ¢

ATED L A405.3

T P e

REAR RUDDER CONTROL

e S TE N EEE R T

i

PR TIECR of ¢ ] (S i i
_r v (EREI NIRRT
i AN

h;k~~]L.” s_jﬁ-_-.-.::'ﬂ“?»..._
e S, s T gaidaw
R 2LAT STRACIBG2 M et

. = o i S - T

T AT R

5oy

Figure 159—Fleaible Cables
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Section X

SECTION X

SERVICE INSPECTION

CENERAL

The inspection and maintenance requircments pres
seribed herein are to be considered the minimum re-
quirgments. If, for any reason, these requirements
are insuflicient, local authority shall increase the scope
and frequency of inspections as may be necessaiy,

Inspection periods established by the Army and by
the Navy are not identical, as indicated by subsequent
headings. The preflight and daily inspections listed in
this section are Army requirements. Both are included
in the Navy daily inspection requirements.,

Mo airplane should be allowed to take the air
without the applicable inspections listed below being
performed,

PREFLIGHT JI;JSPECTION

The preflight inspection is a check of the complete
airplane prior to the firse flight of the day (including
engine warm-up!. No airplane will remain idle more
than six days without a preflight inspection {inelud-
ing engine warm-up) unless in “in storage” status,
undergoing engine change, or in the engincering shops

and net being used for flight,

AFTER-FLIGHT INSPECTION

The after-flight inspection is a complete check of
the aircralt to determine its general condition and
to detect cause of any maifunction,:'ng which eccurred
during the last flight. It also includes the servicing
of the aircraft.

DAILY INSPECTION

The (|ni|)' inspec:inn is to determine the gg-ng-ral
condition of the complete airplane. It is designed
to detect aggravated conditions, maladjustments,
breaks, etc., but s not designed to be sufhciently
thorowgh and searching to detect slight wegr and
carly stages of deterioration.

Revised 20 April 1945

25-HOUR INSPECTION (Navy 30-Hour!

The 25-hour inspcclinn and maintenance operation
will be accomplished between the 20ch and 3och fly-
ing hours zfter the completion of the last 50-hour
inspection. The 23.hour inspection includes the pre-
flight and daily inspecticis,

S50-HOUR INSPECTION (MNavy 60-Hour!

The 50-hour inspection and maintenance operation
will he aecomplished between the 40th and G0th fly-
ing howrs after the completion of the last 50-hour
inspection. The 30-hour inspection includes the pre.
flight, daily, and 25-hour inspections,

100-HOUR INSPECTION (Navy 120-Hour)

The 100-hour and subsequent inspections will be
performed concurrvently with the applicable 50-hous
inspcl’.;liun due,

AT-ENGINE-CHAMGE IMSPECTION

.. The engine change inspection will be accom plished
each time an engine is changed, at which time all
special instructions and maintenance work prescribed
by technical instructions will be accomplished.

25-HOURS-AFTER-ENGINE-CHANGE
INSPECTION

This inspection will be performed hetween the 20th
and Jich flying hours following an engine change.
This is an engine "shakedown™ inspection, at which
time all special inspections incident to an engine
change will be performed.
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INDEX TO COLUMM NUMBERS

The inspections outlined in this section are ar-

ranged to coreespond with the column numbers Tound

ta the left aof the pertinent paragraphs, The fnllowing

index is provided for convenience in locating inspec-

vions specified for the various components of the aie-
o

plane:

Column 10—Preflight Inspection

15—Communications

19—Daily Inspectivn—Power Plant
20-~Engine Contenls

21—Engine lnstruments
22—Ignition and Elecerical
23—Fuel System

2401l System

25-Cooling System

Column 26— Walves
27—Manifolds and Superchargers
28—Propellers and Accessories
29.—Power Plant—General
30-—Daily Inspection—Airplane General
#1—Coclipits and Cabins
32—Flight Contrel Mechanism
33—Maoveable Surfaces
34— Fixed Surfaces
35—Fuel Tanks
16—Tail or Nose Gear
17-—~Landing Gear
- Wheels and Brales
39—Hydraulic System
40—-Fuselage
43-w-Airplane—General
44—Nawvigation Instruments
46-——Battery

ol
o

1228

PREFLIGHT INSPECTIONS

Ta be peeformed prior to the fivst fighe of the day.

WNOTE: Any defects noted during this inspection will be entered under
appropriate column number 0w inspection form.

BEFORE STARTING ENGIME

Examinz Aieplane Flight Hepoet, Form LA, Fn-
ter all information to make it complete. I rous
tine inspections are due, but cannot be made,
inscrt the proper symbols to indicute the omis-
sion of the inspections,

FUEL AND OIL 5YSTEMS

Checl che qoantities of fucl and ol in the tanks
and enter quantities on the Airplane Flight Re-
poct, Form 1A, T'his check must be made o the
day the aivplane i to be floion, prior te ihe forsd
fight of the day; checks made ou o frevions day
cannat be considered part af the preflight in-
specion prescribed by these fasfructions.

See that tank caps are secured afer Alting tanks.

Chech fuel gage for evidence of water or sedi-
ment and if necessary, drain and resafery.

Drain any sediment or water which may have
rs

ol collected in the sumps at the two aft cornes of
10 the fuel tank. Close cocks and resafety.

Dirain all aceessible Tuel sirainers making sure
that all ‘drain cocls and plugs are properly
safetied.

LANDING GEAR
See thay wheel chocks 2re in position.

Inspect landing gears for damage and obyious
defects.

Checle for proper tire inflation. Main landing
gear tires shall be checked by chserving that
the deflection markers malded in the wall of the
tire just clear the ground when airplane is luaded
to gross weight including crew. {(Air pressure
16 pounds per square inch.}

lnspect tail wheel for condition af tire and

proper antlation of tire and shock serat, D



Col
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tion markers on tire should just clear ground
when airplane is loaded. {Air pressure 30 pounds
per square inch.) The dimension from the upper
face of the shock strut cylinder to the filler plug
should be 3%4 inches (74 inch). See name plate
on shock strut.

FLIGHT CONTROLS

See that red flight contrel parking lock handle
is in the up position.

Make certain there is nothing in the cockpits
thae will interfere with the operation of the

controls,

Check controls for range and for freedom of
operation,

See that trim tab controls are in their operating
position,

PROPELLER

Verify that switch is "Of”, Examine blades for
nicks, scratches, looseness, and other defects,

FUSELAGE—WIMNGS —EMPENNAGE
Inspect  wings, ailerons, fuselage, stabilizers,
elevators, and rudder for damage and abvious

defects.,

See that cowling is properly fastened and that

Section X

/Col all inspection duors and covers arc secured.

10

See that windshields and rear view mirror are
elean and secure.

INSTRUMENTS
Check all instruments for correct ground read-
ing.

Wind clock and set to operations’ office time.
Set altimeter to station altitude or as directed

) _by pilot.

Check ol instruments for proper pointer posi-
tion, loose or broken glass. Clean with soft
cloth.

ENGINE AND ENCINE CONTROLS

Check for presence of hand starter crank.

Tuspect engine controls for general condition,
full range and free operation.

Turn engine through at least five revolutions
and note compression of each cylinder, If ab-
normal force is required to turn the propeller,
remove one spark plug from each lower cylinder
and drain any liquid that has accumulated in
the combustion chamber,

DURING ENGINE WARM-LIP

Prime engine two to four strokes and start ac-
cording to section III, paragraph 10 of this
manual. Do not prime over four strekes as vx-
cessive priming will wash oil off eylinder walls
and cause scoring of the cylinder and piston.

A5 s00n as ehginc starts, check oil pressure, ]f
no pressure 15 indicated within 30 seconds, shut
off engine and locate trouble.

Warm up engine at 800 to 1000 rpm until the
throtile can be npencd without engine nlissing
or backfiring. After warm-up, throttle should be
advanced to full open position and the rpm should
net be less than 1650, Check operation of engine
with switch in “Left” und "Right” magneto
positions. The drop-off from “Both” to gither
“Left” pr “Right" should not exceed 75 rpm. .

Revised 20 June 1945

Col Check engine for smooth idling at 500 rpm.

g

Test magneto switch as follows: With engine
running at about 700 rpm, turn ignition switch
momentarily to "0 position. 1f engine does
not entirely cease firing, inspect ground and
cannon plug at front side of firewall. For this
test, engine must not be excessively hot and the
period during which the switch is “Of" must
be brief.

WARNING

If engine does not cease firing when the
switch is placed in the "Of” position,
it will be neccessary to stop the tnginz
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by turning off the fuecl. After the en-
gine stops, do mot touch the propeller
unit until the difficulty bas been found
and corrected, as the engine way stard
ar "hick ever™ cansing death ov vevigns
fwejary.

Chevh engime instruments for functioning and
proper reading vonsisieat with the rrage of en-
Mlme WATmR-1p.

heck operation of carburefor aiy heater,

Fferr pngine warm-up, check fuel and wil level.

AN DI-FOAC-2

Cal Te is jmportant that oil level be checked after

10

warm-up for if the engine has been standing
avernight it is possible that some oil that would
normally be in the rank will be in the engine
oil sump. Thus, if oil is added to the tank befoare
the engine is started, the tank may overflow
when the engine scavenge pump begins to
aperate.

Before take-off, see that brake parking valves
are completely released by applying toe pres-
sure to both brake pedals simultaneously with-
out touching the parking valve conteal handle,

AFTER FLIGHT INSPECTIONS

Fuel and oil ranks will be serviced o the nor-
mal supply afree day’s flying is completed and
guantities enteved on Airplane Flight Report,
Form 1A,

At end of day's flying, ¢lzin propeller, inspeet,
and coat with clean lubricating il

Mote

Coating of meallic propeller blades
and hubs with engine nil protects the
expased surfaces of propeller from vust
and carrosion, The il also seep: mnte
crachs that exist in blade o¢ hub mak-

ol

ing otherwise obscure cracks stand out,
thus facilitating inspection. Exposed
surfaces of blades and hubs installed,
but not in daily use, will also be coated
with clean enpine oil, as often as re-
quircd to prevent corcosion.

Sufficient cowling will be removed in order to
check for fuel and oil leaks wichin engine sec-
tion and for othee failures of wires, lines, con-
nections, attachments of exhaust pipes and col-
lectors, etc.

Make a visual inspection of airplane while serv-
icing.

Col
e
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DAILY (IHSPECTION

To be performead at any time during the day.

MNOTE: Any defects noted during this inspection will he entered under
appropriate column number an inspection farm.

POWER PLAMNT

EMCIME AMD PROPELLER

The propeller retaining unit, lock nue and all
clamp ring nuts should be inspected for securicy
and proper safetying. Examine propeller for
Jonseness on the crankshafo. If vepeaced tighren-
ing of the propeller retaining nut is necessary,
remave propeller and check condition of rhc’ccne.

Cal
12

Inspect blades of metal propellers for pits.
cracks, nicks and proper mi filin.

Inspect: wooden propellers for ceacls, ¢hips or
bruises in the finish that will allow meiscure to
enter the woosd. Checle drain holes in tip covers
to be sure they are open.
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WARNING

Checlk to see that ignition is grounded.
Propeller must not be pulled through
when ignition is not grounded.

'I.-;spcc:. exposed portions of engine mount and
mounting brackets for general condition and
security of attachment.

Check exhaust collector for general condition
and security of attachment, for missing bolts or
nuts, broken lugs, etc.

Check intake pipe [or security of attachment
and leaking gaskets.

Inspect carburetor air intake system for secur-
ity of mounting. I airplane is flown in dusey
or sandy localities, remove air filter unit and
clean with gasoline, dry with compressed air,
and reoil as directed in section IV, paragraph

5.f.03).
Inspect for evidence of engine throwing ail,
Inspect carburetor control, threitle and mix-

turs for proper functioning, operating range,
tightness, safetying, and general conditien.

FUEL AND OIL S5YSTEMS

Drain all fuel strainers and tank drains, and
resafety.

Open deain in lowest poinc in oil system and re-
lease any collection of moisture or sediment.

Col
12

Section X

In freezing weather, this point must be drained
at the end of the day’s flying after engine has
cooled enough to condense moisture buc is not
cold enough to freeze. Close and safety drain
cack,

With fuel ™0M," inspect carburetor and fuel
line comnections for leakage, particularly at
drain plug and parting surfaves of bedy cast-
ings.

Check carburetor for security of mounting and
proger safetying.

-I
Check engine primer for leakage in "OFF"
pesition,

.!nspl:l.,t all fuel and woil lines for ]::llnage and

condition of hoses and clamps.

Check fuel gage for evidence of water or sedi-
ment and, if necessary, drain and rvesafery.

Turn the handle of the Cuno oil filter through
at least one full turn counter-clockwise, If
handle turng hard, work back and forth ancil
the handle will make one complete turn, Do wot
foree bandle with & wrench.

IGMITION AMD ELECTRICAL

Inspect switches, coil, solenoids, #nd magnetos
for cracked housings or (langes, security of
mounting, tightness of housing bolts, safetving,
etc,

Inspect magnetos for proper ground connections.

AIRPLANE.--GENERAL

LAMDING GEAR AND HYDRAULIC 5YSTEM

Make a visual inspection of:

Seruts, braces, and fictings for general condi-
tion. ‘

Wheels for bent or distorted rims and for se-
curity of retuining bolts and nuts.

Shock struts for leakage of fluid.

Tires for proper inflation and general condi-
tiomn. .

All parts for proper safetying.

Col
30

Inspect tail wheel for proper tire and strut
inflation.

INSTRUMEMTS

Checlc for flexibility of

shocli-proof mountings.

instrument boards

Inspect compass for discoloration of liquid and
for evidence of bubbles.

MISCELLAMEOUS

Inspect wings, fuselage, stabilizers, and fin for

i3
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general condition; distertion, pulled rivets, torn
fabric, or other cvidence of failure,

Inspect flight contral surfaces foo general condi-

L

Chech 2l external brace wires and intecplane
struis for proper temsions and securily of at-

Inspect flight contrel locking mechanism for

Checle condition of sratie ground.

Col Check hand-type firecextinguisher in rear cock-

3

pit for contents, security of mounting bracket,
nozzle opening uncbstructed, tag intace, secure
in brachet vet sasily remaved.

Sec that coclipits are clean and free from lonse
articles that might foul contrals.

R

Checlt interphone syitem for security of attach-
ment and proper functioning.

Check flight controls for freedom of operation.

PERIODIC INSPECTIONS

Regular prefiight aad daily inspections will be performed
in additien te the perindic inspections specified below,

INTERPHOMNE SYSTEWM

25-Heur Inspection (Mavy 30-Hous)

The tube, type V=174, in the interphone ampli-
fier should Le tested and in case of inoperation
or weak output of the amplifier, a new tube

50-Hour Inspection | Mavy £0-Hourl

PRun a complete check of all wires, connsctions,
fittings and batteries of ‘the interphone system
and in case of Jow volume renew the batteries,

EMNGINE CONTROLS

ol
it
tion.
tachment.
proper functioning.
Col
15
should be substicuted,
Col
24

13%

25-Hour Inspection | Mavy 30-Hous)

Inspect entire engine control installation in-
cluding throttle, mixtiare, fuel valve and cac-
buretor heater cantrols from levers in coskpits
theough all rods, linkage and supporting brack-
ets for full and fres movement, lost motion and
hent push-pull rods.

Clean and lubricate all moving connections and
bLelleranks with oil according to snsteuctions in
section I, paragraph 11 of this maneal. Do not

lubricate sealed bearings. -

Cil
20

I

Cal

Lol
2

Lubricate throttle shaft bearing, exposed econ-
omizer and accelerating pump parts, using lubri-
cating ail, AN Specification AN-O-6,

ENMCIME INSTRUMENTS

50-Hour Inspection (Nzvy 60-Hour!
Inspect imstruments for general condition and

security of mounting.

Check markings of engine instruments to insure
that they are in accordance with the latest ap.
plicable instructions and thar they are legible.
When necessary, the old markings will be re-
maved and the cover glasses remaried.

100-Hour lnspection ([Navy 120-Hour!

Checl to see that connections to all instruments
are clean and tight and that insulation is in good
condition. '

ICHITION AND ELECTRICAL

25-Hour Inspection {MNavy 30-Hour!

fuspect all electrical wiring for loose connections
and chafing, burning or breshe in insplation.

SPARK PLUGS.--Check terminals and spark




@ .
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plug installations for security and ignition wir-
ing for breaks in insulation.

MAGNETOS. —Inspect magnetos and terminals
for security of attachment, Clean and inspect
magneto breaker assembly. Check for eracks in
the case and for burned or pitted points,

50-Hour Inspection (Mavy 60-Hour)

MAGNETO.—Check magneto breaker-point fele
for proper lubrication, If felt is dry, add one
drop of oil, grade 1100, AN Specification No.
AN-VV.0-446. If felt contains too much il
wash with unleaded gasoline, then dry and reoil,

See section IV, paragraph 3.a.(4), of this
manual for maintenance and service repairs,

ELECTRICAL CONNECTIONS, —Inspeet all
electrical connections and leads for security of
ground connections, anchorage of lines, tight-
ness of connections, and condition of insulation.

100-Hour Inspection (Mavy 120-Hour)

SPARK PLUGS.—Replace all spark plugs with

new or reconditioned plugﬁ.

CAUTION

COn engines wusing "Heli-Coil” wire-
type sparle plug threads, do mot use
any kind of tap to clean the spark
plug hole threads. A tap is likely o
catch and loosen the thread.

DISTRIBUTOR,—Remove distributor caps and
clean carefully with acetone to remove any oil
or other deposits. Check ceonter electrode for
sticking and check all eleciredes far burning.
Enspect o1l seals for general condition and proper
B functioning, See section IV, pazageaph S5S.2.(4)
of this manual for mainienance and service
repairs, .

Rotave crankshaft so that large electrode on

Ravised 20 April 1945
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distributor rotor is centered in square on left
distributor insulating plate. Do not turn crank-
shaft until rotor is replaced. Remove lockwire
and two cap screws that retain distributor rotor
and remove distributor rotor. Remove cotter pin
and ¥4-inch hex nut, washer, and coupling from
end of the distributor shaft and remove dis-
tributor insulating plate and oil seal plate from
left distributor. After the above parts have been
removed check the brass distributor shaft pack-
ing nut for proper tightness. The nut should be
tightened snugly but not too tight. Excessive
tightening will cavse the distributor shaft pack-
ing to bind on the distributor shafr. T'his sut bas
a lefthand thread. Reassemble distributor oil
seal plate and insulating plate.  Temporarily
assemble distributor vetor on coupling and as-
semble coupling on end of shaft so that large
electrode is in center of square marked on dis-
tributor insulating plate. Remove rotor leaving
coupling in place on shaft, then assemble washer,
nut, and cotter pin to retain coupling., Assemble
rotor in place wsing two cap screws, Lock the
two cap screws together with lockwire, bting
sure that the lockwire is carried under the dis-
tributor rotor, otherwise sparks may jump to
the lockwire and cause irregular operation of
the engine, Reassemble distributor cap.

At-Engine-Change Inspection

Check magneto for grounding and securicy.
Tuspect all wiring for gcneral condition and
security of connection,

25-Hours-After Engine-Change Inspection

Check spark plug gaps and general condition of
plugs. If necessary disassemble spark plugs and
clean the surfaces with a fine geade of sand-

papet.

FUEL SYSTEM
25-Hour Inspection (Mavy 30-Hour)

FUEL LINES—With fuel "ON,” check fuel
Liswes and connections for leaks, cracks, chafing,
secuprity of attachment, tightness and condition
of hose and hese clamps. Check primer lines for
leaks after cperating primér pump one strake,

CARBURETOR.—Inspect parting surfaces be-
123
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tween budy eastings, test sorews with sorew-
driver for tightress. Lubricace throrele shafe
bearings.

FUEL STRATNER —Wich “Fuel O™, remowve
fuel strainer and corboretor bowl drain plug,
Clean and replace steainer and pwrn "Fuel On’
for a few seconds o flush carburetor bowl,
chla(‘: plug and resafety.

Lubricate fuel valve control linkage,

S50-Hour nspaction (Mavy 80-Hour!

FUEL COCK CONTROL. -Inspece for condi-
that
backlash, geveral condition of
cochstem yokes, voke pins, yoke driven lugs and
dial and handle assemblies, rivets, tauper pins,
spindles and shafes.

tions would cause binding or ecxcessive

universal joint,

If the cock cunnot be roteted at the yole
with the fingers without additional leverige,
t}IC Cover p'atc ﬁllﬁu!d he ﬁﬂd thl:
tapered cork face rubbed with powdered gral_-qth-
ite and castor ofl,

remaved

CAUTION

Mhen fuel cocle is reagsembled, the re-
assembly of parts must be carefully
chechked (o insure chat the valve ports
apen to the positions indicared by the
dials in the coclopits.

Tnspect all Fuel overfllow and deain lines for se-
curity of mounsing, kinks, breaks, or stoppages.

* At-Engine-Change Inspeciion

Tispect all fuel lines to the engine for sight
fitting and security of artachment,

OIL SYSTEM

25-Hour Inspection (NMavy 30-Hour)

OIL LINES.—Inspect all oil Hnes for leaks and
general condivion. Pay partcular attention to
haoses, hose clamps and connections,

QIL STRATNER.—Remove and clean Cuno oil
filter and oil strainers. Clean strainer chambers
and drain Cuno chamber by removing sguare-
head plug at base of chamber, This operation
does oot necessitate draining the oil tank.

Col OIL TANK.—Check oil tanie for security of
14 mounsting and tightoess of tank straps.

50-Hour [nzpection | Navy 60-Hour)

OIL LINES ~——Inspect oil system vent lines for
clagging, kinls und for security of ancherage.

OIL TANK.—Iuspect fer security of mounting,
sipns of leakage, condition and locadien of pad-
ding, proper tension of supperting straps and
far preper anchorsge of lines leading from the
tandc,

While cagine is warm, draia oil tank, being
siire o clean strainer and Cuno oil filter as in-
seructed in the 25-hour inspection, Refill woil
tank to proper level and resafety drain plug.
After the first hour's speration; turn Cune oil
filter handle counter-clockwise vne full turn.

Ar-Engine-Change Inypection
Make a complete check of 2ll oil lines, connec-
tions, clamps, tank and strainers for general
condition and security of anchorage.

Change oil and pre-oil eagine prioe to the first
start following the engine change.

At any ail change made necessary by internal
ciigine failure af such extent to release loose
wetal particles in the oil system, the oil tank
should be remacved and the tank and oil system
completely cleaned,

25-Haurs-After-Eagine-Change Inspection

Remove, clean, and replace main il strainer in
the ail sump and the small finger scrainer in the
rear of the accessory housing.

Remave the plug in rear of ail sump and inspect
drained ail and cavity in plog for foreign mat-
ter or metal particles, Tf metal chips should be
found, a thorsugh investigation of the engine
should be made o determine cause,

Ditain oil from the lowest point in the lubricac-
img system and clean stramers and Cune oil
filter, Refill the oil tank with proper grade of
ail.

Inspect woil lines ‘and connections fgl.‘ teaks,
cracks, general condition and security of at-
tachment:
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COOLING SYSTEM

25-Hour Inspection (Mavy 30-Hour)

Check cylinders for damaged or broken fins.

YALVES

50-Hour Inspection (Navy 60-Hour)

Remove tocker box cover from cylindecs 1, 2,
and 9 and inspect valve miechanism for proper,
lubri=ation. If there is evidence of insufficient
oil reaching the rocker box, then the squarehead
Ly-inch pipe plug in the thrust bearing housing
must be removed and the oil metering jet cleaned
with .02%-inch piano wire. Clogging of this jet
will be greatly reduced by proper attention to
the Cuno oil filter.

A00-Hour inspection

At the end of 400 hours of engine operation or
at the expiration of approximately one-half
the engine overhaul time the valve operating
mechanism should be checked as follows:

Drain vil sump and then remove all rocher
box covers. If oil sump is not drained before
removing cavers, excessive leaking of oil will
result. Inspect each rocker arm for lack of lubri-
cation as evidence of dry condition of the rocksr
boxes, and for excessive beating wear which will
be indicated by looseness or “side shake™ of the
rocker arm. Check rocker rollers for sticking,
looseness and flat spots on rellers.

Checl clearance between valve stem and valve
rocker roller. This may be more conveniently
done by the use of Lycoming tool Mo, 223 which
should be held firmly in place over the rocher
box cover studs while the rocker is moved hy
depressing and releasing the end of the recker
directly over the push rod. The total indicator
reading is the valve clearance. If Lycoming tonl
MNo. 223 is not available, the valve clearance may
be checked by means of a 015 feeler page which
must be beat at the end in order to reach down
inside the vocker box,

If the complete rocker assembly is in gond
condition and the clearance is carrect, it is not
necessary to disturb the adjustment, I inspec-
tion shows @ rusty condition, worn bearings, flat,
spets an roller or any other undesirable condi-
tion the rocker should be repaired or replaced.

Section X

Col If the valve clearance is found to be less than

26

010 ioch or more than 020 inch, the push rod
should be removed and examined for excessive
wear and loose ball ends. After all necessary re-
pairs and replacements have been made, valve
clearance should be adjusted as follows:

(1} Set piston of cylinder te top center
compression stroke,

{2) Loosen valve rocker clamp screw, us-
ing Lycoming tool Ng. 1118,

(3) Adjuse clearance by turning adjusting
screw as indicated.

clearance is obtained
tightening clamp

{4) When
ad justing

proper
lock screw by

Crew.,

CAUTION

Be extremely careful not to gvgrtish;-
en the valve rocker clamp serews,

{3) Aftee tightening clamp screw recheck
valve clearance to show that it was not changed
when clamp screw was tightened,

Remove old rocker box cover gaskets and replace
with new gaskets, Be sure not to use fwo gaslets.
Assemble rocker box covers and nuts using one
plain - washer and one lock washer under each
nut. Tighten nuts evenly and wof foo tight; be-
cause the soft gaskeis will allow the cover to
warp or crack if the nuts are avertightened or
tightened unevenly.

At-Engine-Change Inspection

Rovate the crankshafe four or five revolutions
ta observe proper valve operation, All sticking
valves should have the stems generously coated
with a gasoline and lubricating oil mixture.
Continue to revelve crankshaft until all evi-
dence of !liching valves has been eliminated. If
the lubricating mixture does not free all the
valves, the necessary repairs should be made
before placing the engine in service.

25-Hours-After-Engine-Change Inspection
After draining oil sump, remrove rocker box

covers and remove any foreign matter and all
excess oil from inside rocker boxes,
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Remove push rods and inspect both ends for
looseness and wear.

Check rocker arms for wear, looseness and free
aperation. If excessive side plly is found in the
rocler arm, assembly should be removed and
canse of looseness determined. Worn rocker arm
spacers or ball bearings should be replaced.

Inspect roclker arm rollers, wvalve adjusting
screws, valve springs, and valve stems,

Lubricate push rods and adjusting screws and
reassemble.

Check valve tappet clearances on each cylinder.
Wich both valves closed and with the piston at
exactly top dead center of the compression stroke
(See figure 120}, the clearance between the
valve tip and valve rocker roller should be 013
inch,

See that the roclier arm box cover gaskets ave
in good condition before replacing rocker box
COVEL.

MANIFOLDS

25-Hour Inspecrion {MNavy 30-Hour!
EXHAUST.—Thoroughly chech exhanse stacks
and manifold for general condition, blown gas-
leets, cracks, missing halts or nuts, broken Iugs,
and security of attachment.

AIR INTAKE,—Inspect air intake assembly for
leaking gaslkets and security of actachment. He-
move, clean, and veoil Al Mare air Olter ac-
cording to instructions in section IV, paragraph

50030,

PROPELLER

25-Hour Inspection {(Mavy 30-Hour!

Check che retainer nut for looseness. If repeated
tightening - is-necessary, remove and ascerrain
the caunse.

Tnspect blades of metal propellers for looseness
of c|-.tmp@ and condition of bolts, nuts, and ping,
and for proper safetying.

Check wooden propellers for any cracks, chips,
or bruises that would allow moeisture to enter
the wood, Make certain that there are oo cracks

Col
28

Caol
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in tip covers and that drain holes are open.

Inspect bolt holes for elongation.

50-Hour Inspection (Navy 60-Hour!

Inspect crankshaft thrust nut for tig'htm:ss and
cighten if necessary.,

Check blades for looseness, and condition of
markings.

Check blades to ascertain that rhey are in
track., The tolerance on tracks should not ex-
ceed 14"

Carcfully examine exterior of all parts of pro-
peller for cracks, nicks, alignments and similar
defects,

Lap propeller to shafe if there is evidence of
r&]xghness ar ga"ing on cither hub or shafe.

100-Hour Inspection [Mavy 120 Hourl
Checlt reraining nut for loosencss.  If nut is
loose, tighten according to seetion IV, paragraph
5.,

At-Engine-Change Inspection

Check propeller for hours since last overhaul.
The propeller may be reinstalled provided it
imeets visual inspection and the total time since
last everhaul pius. the maximum possible aper-
ating time for the replicement engine does not
exceed 1100 hours.

Vicsually inspece for cracks, micks, scratches,
and dents, also for looseness of the blades in the

hub, and proper safetving of the attachment
balis.

POWER PLAMT —GENERAL

25-Hour Inspection {MNavy 30-Hour!

Remaove necessary cowling and malke a rigid in-
spection of the entire engine and mountings,

Inspect for evidence of engine throwing oil from

- rocker box cover, top eylinder oil lines, base of

cylinders, push rod covers, and around the pro-

peiler shaft seal.
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Check cylinder and exhanst ports for damaged
or broken fins,

50-Hour inspection {Mavy 60-Hour!

Check all clamps, taping, and safetying of all
lines and rods within the engine section.

Inspect engine mount for cracks, particularly
at welds, and for security of engiue to meunt
and of mount to fuselage.

100-Heur Inspection (Mawy 120-Hour)

Check tightness of rocher box cover stud nutr.
Avoid excessive tightness, -

Ar-Engine-Change Inspaction

Replace rubber vibration absorbers if condition
or flying time warrant.

If newly installed engine has been in storage,
excess corrosion-preventive mixture should be
drained from the cylinders and sump through
spark plug holes and sump covers,

If engine is received with dehydrating plugs
installed, care must be taken in removing the
same. If any plugs have been broken and the
silica gel crystals have fallen into the engine,
that section of the engine should be disassembled
and thoroughly cleaned.

25-Hours-After-Engine-Change Inspection

Inspect engine carefully for loose nuts, bolts,
or broken safety wire, loose connections and

clamps.
Check engine mount, for cracks i? tubing and
welding. Check engine mount studs for proper

tension (450 to 500 inch-pounds) and safetying.
Inspect for any evidence of engine throwing oil.

COCKPITS

25-Hour Inspection (Mavy 30-Howr) .

SEATS.—Inspect for security of attachment (in-
cluding supports and brackets), condition” and
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functioning of adjustment mechanism, breaks
or cracks in seats which could foul parachute
or clothing. 0il seat adjustment mechanism ac-
cording to lubrication instructions, section III,
paragraph I1.

WINDSHIELDS.—Inspect for condition of
frame, security of attachment, and breaks or
cracks in glass.

SAFETY BELTS.—Inspect safety belt fabric and
leather parts for cuts or fraying; latching de-
vices for condition of operation; fittings and
attachment pares for condition and security of
attachment. Check forate of last weight tese.
All belts are to be tested semi-annually except
type B-11 which are to be tested annually,

FLIGHT CONTROL MECHANISM

25-Hour Inspection {Navy 30-Hour)

Checl tension of control cables and if adjust-
ments are necessary refer to section IV, para-
graph 6.2, For cable tensions refer to section II,
paragraph 3.5,

Lubricate control mechanism and flight control
lock mechanism according to section III, para-
graph 11.

Inspect all control linkage (ailerons, elevators,
rudder, and trim tabs), including cables, rods,
polleys, guides, and support clamps.

CABLES.—Inspect for frayed wires. Not more
than six broken strands per inch are permitted.

PULLEYS ~~Inspect for broken, loose, or mis-
aligned pulleys.

RODS,~Inspect for freedom of movement, con-
ditions of bearings and sliding surfaces,

BRACKETS.—Inspect for security of attach-

ment, cracks, or other damage.

GUIDES. ~—Inspect for misalignment and secur-
ity of rr:ounr.ing_

RUDDER PEDAL ASSEMBLY.—Inspect for
proper functioning and condition of parts, lost
motion of binding, full movement of rudder,
interference of rudder with elevators in extreme
pusition. Make cevtain that elevators are in

 peutral when stick is in neutral position.
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STICK CONTROL.—Inspect for proper func-
tioning and condition of pares, lost motion or
binding, security of stich assembly and vole.
Malke certain that elevators are in neurral when
stick is in neuwtral position,

TAB MECHANISM.—Inspect for proper func-
tioting and checlk to see that coclpit indicators
show correct position of surface tabs,

50-Hour Inzpection (Navy 60-Haur)

All cables should be cleaved thorsughly where
they pass wver pullevs or through fuirleads.

Inspect elevator irim tab gear box for backlash
and looseness. To adjost gears, remove the two
AMNS20-6-6 screws from the cocentric hearingﬁ,
votate the bearing assemblies (o bring the drive
shaft grar in proper mesh with the sector. After
adjusting, drill aod tap No. 6-40 at each end
and I'Ciﬂstﬂl] thl’ twa 17'[1!':'1‘[!12 SCTEWSsS T)l'c\"lﬂlli]j'
removed, being suie to use an ANS3a-As lock-
washer under each.

Disconnect tailwheel cables and remnove to ine
spect portion covered by housing,

100-Hour Inspection (Mavy 120-Heur)

The wim rab gear box should be repucked with
prease, AN Specihcation AN-G-10.

Inspecr all tnenbuckle bharrels, AMNI35 series, for
seasoning cracks,

MOVABLE SURFACES
25-Hour Inspection | Navy 30-Hour)

Inspect ailerans, elevators, rudder, and trim tabs
for free and full movement, warping, condizion
of fabric and finish, coondition of hinges, and
secwurity of attachment.

FIXED SURFACES
25-Hour Inspection [ Mavy 30-Hour)

Male a complete inspection of the wings, hori-
zontal and vertical stabilizers, strets, wires,
braces, and fairings Tor cracks, loose rivets, loose
screws, corrasion, and general condition. For rig-
ging tensions see figure 54,

100-Hour Inspecrion (Navy 120-Hour)

Tnspect internal drag wires for tightness, even

tension, and locknuts for securicy, .
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FUEL TANKS
25-Hour Inspection (Mavy 30-Hour)

Checlk rank for evidence of loose baffles, leals,
security of mouwnting, and saferying of tank

straps,

50-Hour Inspection [ MNavy 60-Hour)

Inspect tanls for security of mounting, indica-

tians of leakage, condition and position of pad-
ding, proper tension of supporting straps and
proper anchorage of tuel lines leading from
tanks. Drain tank sumps, replace and resafecy
drain P]‘[g&.

TAIL GEAR
25-Hour Inspection (Navy 30-Hour!

Check fluid level in shock strur by removing the
hex nut and depressing valve stem untif strut
i completely deflated. Remove filler plug and
checl fluid, replenishing, if necessary, with red
Aumid, AN Specification AMN-VY-0-366. Rein-
stall plug nsing o new copper gashet and inflate
to proper pressure, Test air valve for leakage

and replace cap.

Inspect splines in tail wheel post swivel for wear,
galling and proper clearance,

Cheel the upper and lower bearings in the post
assembly housing and ascertain that the clear-
ance between the inner and outer races does not
exceed 010 inch, Replace plate or bearing, or
both if necessary.

Inspect for weak or broken tail wheel post
spriug, proper npeﬁltion ok swivcl, and checl
steerable cable housing bracket for condition
and security of attachment,

Checl tailwheel trunnion and attachment fie-
tings for damage and crachks. Check attaching
bolts and nuts far looseness and proper safetying.

LANDING GEAR
25-Hour Inspection {Mavy 30-Hour!

Inspect struts, arms, and fictings for cracks,
bends, security and condition of attachment.

Tnspect sponson holts and fitcings for elongated
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bole holes. The sponson bolts attaching the
knuclkles to the fuselage should be rurned with
a wrench to check for shearing. Check for locse,
missing or unsafetied bolts, nuts ar cotter pins,

Lubricate landing gear in accordance with sec-

“tion [0, paragraph 11,

Kemove filler plug from oleo and fill to level
of filler hole with red shock absorber fluid, AN
Specification AMN-VV-0O-366, Tighten packing
gland nut if necessary, only enough to stop leak-
age.

Check torque movement of shock arbsorber pis-
ton and af 1t is more than 1,/16 inch measured at
the outside diameter of the tire, the bushings
and spacers in the torque links should be in-
spected and all parts indicating excessive wear
replaced.

WHEELS AND BRAKES
25-Hour Inspection (MNavy 30-Hour!

With parking brakes set, inspect entire brake
system from brake master cylinder to wheels
cylinders for leaks, dents, Links, condition of
attaching clips and flexible connections.

Inspect Lrahes for entrapped air (soft, spongy
feel to brake action) and bleed brakes if neces-

SArY.

With wheels jacked clear of ground, check brake
lining and dram clearance (should be 010 inch}.
See that each wheel turns freely but has no un-
due  looseness in  the bearings. Brales
should hold aicplane at full throtele,

wheel

Fill master brake cylinder reservoir with hy-
draulic fluid, AN Specification AN-¥YV-0-164,
red.

Lubricate according to section 11, paragraph 11.
50-Hour Inspection (Mavy 50-Hour)

WHEELS.-—Inspect for evidence of corrosion of
the visible portion of the wheel rim and for evi-
dence of damage to wheel rim edges.

TIRES.—Inspect for tread wear exposing fabric
carcass of casing, replace if this defect is found,
Inspect for external cuts, breaks, blisters “or
other visible damage.
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100-Hour Inspection {Navy 120-Hour)

Raise airplane on jachks and remove wheels.
Check brake dewms for scarring, undue wear,
loase serews; check shoes and plates for distor-
Eiull Ellld Corrnsiﬂn‘

Remave wheel bearings; thoroughly clean and
inspect for damaged rollers, races, or other de.
feets. Replace any defective parts and lubricace
according to section II1, paragraph 11,

Carefully inspect wheels for cracks, corrosion,
and cl:«mascsf protective coating.

Inspect casings and tubes foe any sign of weak-

ness; valve stems for snuy fit. Check wheels after
installation for end play and free running.

FUSELAGE

25-Hour Inspection (Mavy 30-Hour)
Inspect for general condition, carrosion, pulled
rivers, rupture or distorcion indicating failure,
damage at coclpit and crached or broken wind-
shields.

50-Hour Inspection (Mavy 60-Hour!
Mulie a cumpl::c interior and exterior inspeciion
of fuselage for gpeneral condition of the skin,

bent or ruptured fwiring, ¢racks in cowling and
condition of inspection doors and windows,

NAVIGATION INSTRUMENTS

50-Heur |n5p¢cﬁun iN:lvy 60-Hour!

1 Iiln:-'pt-t:I instrument panel for security of mounc-

and  Mlexibility or deterioration of shock

kg
absorber mounts,

Inspect all instruments for general condition and
security of nrtachment, Check all lines and con-
nections for lealis and flexibifity.

Inspect compass and note of it should be swung,
Check far discoloration of liquid, unbalineed
card or other defects which might affect oper-
ation.

Ser altimeter pointers at zera. Check reading of

seltings against station altimeter. Correct any

4
difference in reading.
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Remove screen from rear of bank and turn
indicator cas¢ and clean with gasoline and dry
thoroughly with compressed air.

Check rate of climb indicator for Joose atrach-
ment of indicator and tank, tubing connections
in static line and from indicator to tank for
tightness.

Inspect aivspeed lines and head for security of
Clean
holes in airspeed head wich soft copper wire.

mouncing and tightness of conncctions.

100-Hour Inspection {Mavy 120-Hour!
Remove drain plug from airspeed tube installa-

tion and drain any accuomulation of water.

Compensate compasses (to be accomplished ac in-
tervals not to exceed three months or 100 hours).

Col
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At-Engine-Change Inspection

Swing compass.

BATTERY
25-Hour Inspection (Navy 30-Hour)

Take a hydcometer reading on the battery if
installed. 1f any cell is too high ot too low,
turn = battery Add  distilled
water as necessary. Never add electrolyte or
aecid.

in for checl.

Inspect battery leads and connections for condi-
tion and security of attachment and check to see
that cell cap vents are open. Inspect for leaks
in the battery case and check condition of felt
pads and battery hrackert,



