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POLICY GOVERNING DISTRIBUTION AND USE OF THIS PUBLICATION

Instructions Applicoble to U. 5. Army Personnel:

1. This publication is intended for technical ald and education of @
wary and civilian personne engaged in promodng the war efiore. Its ma
mum distribution and wee i therefore encouraged. However, sice the
publication is “restricted”” within the meaning of AR 3h0-%, the following
secutity regulations will be observed: -

4. Members af Arvmed Forces and civilien employees of War Departs
ment will be given sccess to this publication whenever required (o ossist
in the performance of their official duties (including expansion of their
kinowledge of AAF equipment, procedures, etc.),

b. Persamme’ of War Department contractors and subcontracions may
be given possession of this poblication, on & Ioan basis, or knowledge of
its contents, ooly when reguired & assist in the performance of War Des
pasyment contracss. Relezses will be made in accordance with the require-
ments of T, 0. Mo, 00-5-2,

& Representatives of other govermmenés will be given possession of
this publication, or knowledge of its contenes, only o accordance with
AAF TLemer Mo, 4546,

2. This publication s resriceed because the information contaimed in
it i3 restriceed, It does oot follow that the physical ardele o which HE LS
lates iy also restricted, Clasification of the mateclel or component must
be ascertained independentiy of the classification of this document.

3. Meither this publication oor information contained herein will be
communicated to press o public excepr through Pablic Relations channels.

LIST OF REVISED PAGES ISSUED —

NOTE: A beavy black vertical line, to fhe lefe of the text oa revided pages, indicares the
extent of the fevision, This Line is omitted where mote than 30 percear of the page 13 revised,

Instructions Applicable o Navy Personnel:
Mavy Regulations, Amicle 76, containg the following statements telasing
o the handling of restricoed marer:

“Par. (9) (), Rescricted marrer may be disclosed to persons af she Mili-
sary of Maval Esablishments in acoordance with special inscructions issued
by the originator or othes competent suthority, of i the abweace of special
istruction, s dereemined by the local adminisrative head charged with
cussdy of the subjeet mater,'”

*+f by Restricted mateer may be disclosed o persons of discretion in the
Government service when it appears to be in the public inverest.

rye) Restricted macrer may be disclosed, under special circumstances,
1o perssnd 0ot in the Government service When it appeass (o be in the public
imteress,”

The Buresn of Aeronautics Awiation Circular Leter Mo, 80-d4 conraing
the_Eollowing paragraph relative 1o the usé of acronautical technical publi-
cations !

“Par, B, Distrikntion to All Interested Personmcl, In connection with
the distribution of oeronautical publicitions within any activity, it should
be borne in mumd by the offices responsible for such dirribution thac ech-
mical publications, whether confidential or restricred, ace issued for use nol
only by officer personnel, bur alse by responsible civilan and enlisted
pgulgnnel working with of servicing equipment oo which the information
applies.”

Instructions Applicable to British Personnel:

FOR OFFICIAL USE ONLY.~—MNot w be published noe communicated,
cither directly or indirectly, to the press. Subject to the restrictions cusrendly
applicable wo official Air Publications.

ADDITIOHAL COPIES OF THIS PUDLICATION MAY BE OBTAINED AS FOLLOWS:

AAF ACTIVITIES. —In accordance with T, O Mo, 00-5-2, hase Adr bn-
- apecraes, Tethoieal will submic cequizirenns (AAF Form 1008F w3

MNAVY ACTIVITIES—Submit reguess to Chief, Buder, Marvy mFan-
meot, Washiagron, Do C.o Arreation = Publicalions Eranch on order form
Tan. For comnleee lstiag of ayailable marerial and derails of
oo see Maval Asronauzic Publicarions Index, NavAer 40-306
S.emSubinit sequirements on Form 2844, in duplis
ons and Furms Sroee, New College, Leachall Lane,
Englans,
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—

1. TYPE OF CONSTRUCTION,

The PT-13D/N25-5 primary trainer airplane is a
single engine, twao-place, open cockpit biplane. Each
wing panel is of wooden spar and rib construction, re-
inforced with aluminum alloy drag struts and tie-rod
type bracing. Ailerons constructed of aluminum alloy
are fitted into the trailing edge of each lower wing
panel, and all wing panels and ailerons are fabric cov-
ered. The wings are fitted to the fuselage through the
use of aluminum alloy interplane struts and drawn
steel streamlined wires.

Tail surfaces are fabricated of welded chrome-
molybdenum steel tubing with leading edges faired
with aluminum alloy sheet, All surfaces are fabric
cn'\'l:l'td.

The fusl:lagc frame is a truss type structure of
welded chrome-molybdenum steel tubing. Aluminum
alloy stringers and arched formers are riveted to-
gether to form the fairing which is attached to the
fuselage frame by tube clamps and ever which the
fabric covering is applied. All cowling is non-stressed
aluminum alloy sheet.

"The wheelut}l’pc, full cantilever a]ig}lting gear is
equipped with spring-oil shock struts and 24-inch
streamlined wheels incorporating hydraulic brakes.
The tailwheel is a full-swiveling, steerable unit
equipped with an air-oil type shock strut.

2. INVESTIGATING DAMAGE.

When investigating damage, great care must be
taken to determine the complete extent of the damage
to the airplane. Shocks will often travel through the
structure in such a manner as to cause damage or fail-
ure of some part remote from the original and appar-
ent damaged area. If such a condition occurs, it is
possihle to overlook dnmagc wiich would present a
structural hazard in service unless 2 very tharough
inspection is made of the cumplzle nirp]ane,

a. REPAIR VERSUS REPLACEMENT.

(1) It will be necessary first to determine
whether damaged parts. should be repaired or re-
placed. Such decision is determined by the nature, lo-
cation, and accessibility of the part and its function
in the airplane, as well as by the extent of the damage.
To prevent grounding an airplane for a prolonged
period of time caused b}’ difficulties encountered in
making a rep’acement, it may be preferable to repair
a part ratl:tcr th:lrl rep]al:e it even lhl}ugh the ddmng!
is comparatively great.

(2} Before beginning replacement it should be
determined that the member definitely is not repair-
able. This may save needless replacement work which
at first glance seems necessary. Nevertheless, even
though a part could be repaired, it may be necessary
to make a replacement because of the conditions set
forth below.

{#) The damage may be such thac the fune-
tion for which the part was intended can not be re-
stored by repairs. This may be true for highly stressed
parts which require a high degree of heat treatment,
or which have pccu]iaﬁtits such as spa:ciz| tolerance.

() Due to characteristics of the damage
involved field repairs normally cannot restore a dam-
aged part to its original quality, making replacement
with a new part more desirable.

{3) Unavailability of replacement parts, how-
ever, may necessitate repair which should be done in
accordance with the recommended procedure.

3. SUPPORT OF STRUCTURE DURING REPAIR.

Careful handling of the airplane and its parts is
essential. Very often more damage than originally
exisced is dons o the airp]anc b}' carelessness in han-
dling and improper supporting of the structure dur-
INg repairs,

RESTRICTED 1
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a, Hoisting lugs are provided on top of the upper
wing center section near each forward corner of the

fuel tank, Care must be exercised to provide a correct I: ru"“:‘:_:""m;
cable arrangement when using these hoisting ugs, A '._.Ha.l'. et ks b und
hoist sling conforming to the specifications in figure 2 2 m.:,..-_.'.:. hot, lmnd
will provide a suitable tool for hoisting the airplane as farge o sgmpre ol roline
shown in figure 1. i R " s di
Erbred B weid
b. Provisions arc made for supporting the airplane S

on jacks under either the lower wing or main alight-
ing gear and at the jack point just forward of the tail
wheel. (See figure 1.)

ks nplinanl Lhimble

-Q.MI A'ID-H

_elmt
e Jhx

Moka: Sling Sym. about | 3

¢. Lift handles are Iocated on the lower Jongerons - § o —an s20 aumu:m.d.l.-. -
at station &. W e 1 Ahs i wand, _I""lf_;‘t
AH ?o-r i waby 1 (=0 required ™
- and 2 (8) repuiend.
-1 ASSEMBLY —2EYEPIN
. PARTS LIST
FART [HOT  namE MATERIAL SPEC, LEMARKS
‘These lift handles should not be used for R e
hoisting the airplane by cables due to the [arnirer| T [oman
danger of damaging the fuselage fairing. e o Mot ‘;ﬁ;‘:j',',_x,_flhc_“ b ]
= ¥ | Cable " Laa 7 57" Bluw. Cable  J23-0-2 T
I 2 |Lack AR T ] Tam-5-11 -
) N S [ T S P P e (e
d. When repairing major components of the air- R N Mok deen A [AHAzy i
plane requiring the insertion or replacement of parts, = 2 | fuswmbly -
the respective sections should be supported in light
- repair jigs illustrated in figures 34, 35, 36, 41, 42, 43,
44, 57, and 64. Figure 2—Hgist Sling

HOISTING
PROYISIONS

JACK POINTS

Figure T—Hoisting ond Jocking Pravisions

REETRICTED
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4, LOCATION OF LEVELING POINTS.

a. Transverse leveling points are located on the
lower longerons just aft of station 1. (Ses figure 3.)
Access to these points may be gained by removing the
bottom fuselage cowling. '

b. The longitudinal leveling points are located on
the fuselage cross tubes between stations 1 and 2.
(See figure 4.) Access to these points is gained by rais-
ing the fuselage side cowl doors.

Figure 3—Transverse Leveling

5. TYPES OF REPAIR.

All rl:_pa.i.rs outlined in this manual are intended
to be permanent.

-5 Rl:pai.rs to the f‘nnt]agt, stahﬂim, Iudl:ler, ele=
vators, and fin frames will consist largely of repairs
to welded steel tube structures and the regular meth-
ods outlined in section X of the general manual for
structural repair, technical order AN 01-14A-1, should
be followed.

k. The wings and center section are of wooden
spar and rib construction and standard aircraft wood-
working practices will be followed when making Te-
pairs. See section XII of technical order AN 01-1A-1.

¢, The forward part of the fuselage is covered with
aluminum alloy sheet and riveted repairs outlined in
section IV of this mandal should be used.

Note

When a new repair involves an area immed-
iately adjacent to'or within several inches of
an already existing repair, it is advisable to
remove the old repair and include the entire
area in the new repair,

RESTRICTED

Section 1
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6. FIELD REPAIRS OF SPOT-WELDED
STRUCTURES.

Spot-welds in the engine cowl may be repaired by
the insertion of AN455AD4 or AN456AD4 rivets for
each spot-weld which is broken loose. Rivets should
not be spaced closer than one-half inch. Additional
information on rivets and rivet spacing will be found
in section V1 of technical order AN 01-1A-1,

7. RIGGING PROCEDURES.

4. WING RIGGING.—Wing stagger, wing dihe-
dral angle, and wing incidence angle determine the
flying characteristics of the PT-13D/N25-5 airplanes.
The correctness of these factors depends entirely upon
the method of rigging. For this reason it is suggested
that special attention be given to the rigging proce-
dure, With the center section and the wing panels
installed, the following rigging instructions should
be adhered to:

Note

Both sides of the airplane should be rigged
at the same time.

(1) A close fitting wooden block must be placed
in the torque links of the main gear shock struts after
which adjustable jacks should be placed beneath each
axle jack point and the rear jack point. (See figure 1.)

AP e R o g R i e i
A S, b R W 5

Figure 4—Llongitvdinal Leveling

(2) A leveling bar and spirit level shouia pe
placed on the le\reling ]ugs Prnvidl:d on the lower
longerons just aft of station number 1. {See figure
3.) The jacks under the main alighting gear should be
adjusted to level the airplane transversely.

(3) A SPirit level should be pixccd on the ]1:\':]-
ing lugs provided on the lnwer fuselage cross rubes be-
tween stations | and 2 as shown in figwre 4 and the
airplane leveled longitudinally by adjuscing the jack
beneath the rear j:lC;'-i. puinl..

fud
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{4) The center section should be centered by
hanging a plumb bob over the suthoard side of each
upper wing front attachment bolt fitting and the dis-
tance measured from the fuselage box tube to the
p]u.mb bob line. (See ﬁgﬂre 5.) This distance, 23 +
1/32 inches, must be equal (= 1/16 inch) ofi"€ach
side of the fuselage. Location of the center section is
controlled by two sets of roll wires having two wires
each (sec 1, figure 9), both of which must have equal
tensions (£ 150 pounds). Correct roll wire tensions
are 1100 minimum, 1250 nominal, and 1400 maxi-
mum pounds.

Figure 5—Center Section Centering

Mote
To obtain equal roll wire tensions within the
specified tolerances it is often necessary to
quarter a roll wire by removing the clevis
pin from an attaching clevis and running
the clevis up one-half tura.

(5) The correct dihedral angle of 1%% degrees
on the lower wing is set by placing the dihedral board
atop the lower wing with the small end toward the
wing tip. A spiric level should be placed on top of
this board and the rear landing wire adjusted until
the correct dibedral :Inglc is obtained. {See figure 6.}

) Mote
The rear landing wire (see 5, figure 2) will
now be supporting the weight of the lower

RESTRICTED
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wing and all other wing wires should be
completely slack.

(6) Squareness of the lower wing panels should
be checlied by scaling the distance from the center line
of the propeller shaft at the front of the engine to the
center of the bolt at the right- and left-hand lower
front strut points. These distances should be equal
within £ inch. _&]ignment of the lower wing panc]s
should be checked if this tolerance is exceeded.

Figure 6—Wing Dikedral Check

If a wing panel.i.s. “out-of-square” it will be .

necessary to re-rig the panel by adjusting the internal
brace wires. Squaring of the wing parl:]_'. should be
accomplished in the following manner:

{2) The frame should be placed in an in-
verted position on a checking table similar to figure 34
for the upper and lower wing panels and figure 36
for the center section with the wing root fittings se-
cured to hold them in alignment.

{b) Reference points should be established on
both the front and rear spars at the intersection of
the spar and compression strut center lines. The diag-
onal distances between these reference points in each
wing bay must be equal.

{c) Any misalignment in the wing panels
should be corrected by adjusting the internal brace
wires until the ;]l'agnna] distances between reference
points in each bay are equal. Wire tensions should be
checked with a tensiometer to the readings given in

figure 9.

{7} The wing stagger is determined by h:lnging
a plumb bob over the leading edge of the upper wing
directiy in line with the strut pm'ut and mcilsuring the
distance from the spoiler serip on the leading edge of
the lower wing to the plumb bob line, (See figrre 7.)
This distance should be 26-13/14 & L inches.

Fiote

With the upper spoiler strip removed, the
SLAgEET should bz 21’.-9_:"16 {=— ;-'B_] ches,

4 RESTRICTED
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If the wing stagger is too great, the anti-drag
wire {2) should be tightened and the drag wire (3)
loosened the same number of turns until the measure-
ment is within the specified tolerance. (See figure 9.)
If the stagger is too small, the procedure should be
reversed; that is, tighten the drag wire and loosen
the anti-drag wire. After the strut point stagger has
been set, the drag wires should be checked for 1200
minimum, 1650 nominal, and 2100 maximum pounds
tension. If the drag wires are in tolerance, the anti-
drag wires should autnm:l.il:au}r' be in correct tension.

Figure 7—Wing Tip Stagger Chack

CAUTION

After their correct tensions have been estab-
lished, the drag and anti-drag wires must
not be moved during the remainder of the
rigging procedure,

(8) The rear landing wire and the rear flying
wires form the rear bay and pull against each other.
if either the landing wire or the flying wires are tight-
ened, the remaining wire or wires will increase in ten-
sion. The strut arrangement between the upper and
lower wings is stationary and any movement of either
wing by necessity moves the other wing, With these
facts in mind, the rear landing wire (see 5, figure 9)
should be tightened six or seven half turns. Obviously
this will pull the lower wing up, consequently pulling
the dihedral angle out of its correct position. This is
compensated for by tightening the rear flying wires
{see 7, figure ?) which are attached to the fusclage,
to their correct tensions of 1000 minimum, 1200 nom-
inal, or 1400 maximum pounds. The lower wing
should assume its correct dihedral angle and the rear
landing wire should be within its tension tolerance of
15300 minimum, 1850 nominal, or 2200 maximum

puunl‘.]!i.

(9} All wires in the front bay should be tight-
ened "hnnc]-snug" and then the front ﬂying wires
{see 4, figure 7} rigged to a tension of 750 minimum,
#5¢ peminal, or 230 maximum pounds,

Section |
Paragraph 7

(10) Step (9) should automatically set the front
landing wire (see 6, figure 9) to within its specified
tension of 1500 minimum, 1750 nominal, or 2000
maximum pounds. If these tolerances are exceeded,
the front flying and landing wires must be adjusted
until all wires in the front bay are within tension tal-
eETance.

(11) The strut point stagger should be re-
checked as outlined in step (7}, and if the stagger s
not within the specified tolerance, it should be cor-
rected by adjusting the landing and flying wires in
the front bay. The upper wing may be moved forward
by tightening the front flying wires and may be pulled
aft by tightening the front landing wire. In either
case, the corresponding wire or wires should be loos-
encd the same number of half turns to maintain the
proper tension on all wires in the front bay.

{12) The upper wing incidence angle of four
degrees should be checked by placing the incidence
board, with a spirit level on its under side, directly
under the first rib outboard of the strut fittings. (See
figure 8.)

Figure B—Upper Wing Incidence Check

If the incidence angle is ton great, the rear
flying wires must be loosened; if the angle is too small,
the rear flying wires should be tightened.

CAUTION

When it is necessary to correct the incidence
angle, the tension must be rechecked after
adjusting the flying wires.

{13) The lower wing incidence angle of three
degrees should be checked by placing the lower wing
incidence board with a spirit level on its under side,
directly under the first rib outboard of the strut
fitting. This angle can be corrected by adjusting the
rear strut length at its Jower fitting. (See figure 104}

RESTRICTED z
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i Center of Attaching Bolt
! Y {inboard End} — Forward
/ Strut et Lower Wing—R. H.

Center of Attaching Bolt
{Inboard End] — Forward X
Strut at Lower Wing—L. H.

Point of Rear Jacking Cona

- |
Dimensions A end B must be equal within 3" telerance.
Dimensions X ond ¥ must be eaoel within 37 iclerdnee.

Fiaura © (Sheet § of = Sheetsi—Rigzing Dlagram

REFTRICTES
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TENSIOMETER READING.

ml*]'acfx TIE ROD No. | NOMENCLATURE STEE MINIMUM NOMINAL MAXIMUM
1 Ti=1001-1 Tie Rod—Center Section Rall 3/16-24-6100 1100 1150 1400
2 ANETEAC-1575 Tie Rod—Asnti-drag Cabane 3 ;s-u-sm;u No Reqd. Load | Ne Regd. Load | No Regd. Load
3 AMETSAC-3925 Tie Rod—Dhrag Cabane 5/16-24-6100 1200 1630 2100
4 ANG7SAC-12025 | Tie Rod—Front Flying Wire 5/16-24-6100 750 B30 250
H ANSTSAC-R200 Ti# Rod—Rear Ludingwi-rt 5/16-24-6100 1500 1830 2200
[ AMN&7SAC-2300 Tie Rod—Front Landing Wire 5/16-24-6100 150 1730 2000
7 ANGTEAC-11925 | Tie Rod—Rear Flying Wire J;’x-.z4-:a 000 100D 1200 1400
a iANﬁ?AIAA}SI}D Tie Rod—Lower Front 1/4-2B=3400 215 315 415
2 "ANﬁ:HA-!!SII Tie Rod—Lower Rear 1/4-28-3400 . 235 335 435
14 ANETFIA-4425 Tie Rod=—Upper Front 10-32-2100 200 300 400 |
11 ANEFIA-467S Tit-RIH!—Ur.-lpér Rear 10 !'2-1 100 200 L1 400
12 ANTIIA-IE2S Tie Rod=—=Lpper Wing 10-32-2100 315 350 7S
13 ANFOIA-3200 | Tie Rod=—Upper Winy 10-32-2100 325 350 175
14 o AN7O4A-3750 ! Tie Rod—Upper Wing 1/4-28-3400 A7s 400 425
15 aN;rMA-!soo. Tie Rod—Upper Wing 1/4-28-3400 173 400 425
16- i AN?-IJ_J!IGEE:_- . Tie Red—Upper Wing 1/4-28-3400 375 400 415
17 I’:AN?EHA—A%UOO Tie Rod—Center Section : I;’4—2!-J:l;i_l-—- &50 7o0 750 o
it IAI\-'?MK—'HDO ‘Tie Rod—Lower Wing | 10-32-2100 315 350 a7s
i9 ANTOIA-4325 Tie Rod—Lower Wing | 10-32-2100 315 350 373

Figure ¥ {Shee! 2 of 2 Sheets)(—Rigging Diogrem
RESTRICTED

© 2002 www.warbirdmanual.com

w3



Section | RESTRICTED
Paragraph 7

Figure 10—Lower Wing Incidence Check

Note

After the wing incidence angle is set, the
lecknut must be secured.

b. EMPENNAGE RIGGING.—With the airplane
leveled as described in paragraph a, preceding, the fin
and stabilizer should be rigged as follows:

(1) The upper and lower brace wires should be
tightened "hand-snug” only.

(2) Asshown in fignre 11, a spirit level should
be placed on the two elevator bearing fittings and
the stabilizer leveled by adjusting and upper and
lower rear brace wires until level readings are ob-
tained on each side of the airplane.

Figure 11—Stabilizer Leveling

(3) A spirit level should then be placed on the
side of the fin approximately three inches forward of
the rudder hi.ngl: center line, {8ec figure T2.) The
upper rear brace wires should then be adjusted until
the fin is vertical.

AN 01-70AC-3

{4) The fin and rudder should be clamped to-
gether and wisually aligned with the center section
spar stiffener by adjusting the front brace wires.

Figure 12—Fin Leveling

{5) Tensions of the empennage brace wires
should be checked with a tensiometer to the following
rcadings:

{rd‘] Upp-er front and rear brace wires—200
to 400 pounds.

(&) Lower front brace wires—215 to 415
pounds,

(¢} Lower rear brace wires—235% to 435
pounds.

¢. CONTROL SURFACES RIGGING.
(1) AILERON ADJUSTMENT.

{a) The control stick should be placed in an
xbsnlu!cl}' neutral P-Dsitiun latrrall}*’. This 15 accom-
plished with the use of the control stick collar and
the adjustable link illustrated in figure 24, and a
level protractor set at %2 degree to compensate for
the slight taper of the wooden control stick, Ses
fizure 13 for the correce placement ef these toals.
When the neutral position is established, the contrel
stick should be clamped in place.

[ . RESTRICTED
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Figure 13—Centrol Stick Nevtralizing—Lateral

{b) The :)ic-lmlt on the inboard end of the
aileron push-pull tubes should be adjusted to obtain
visual alignment of the aileron trailing edge with the
wing trailing edge. The locknut should then be tight-
ened. (See figure 14.)

Figure 14—Aileron Alignment and Travel Adjustment

{¢) The swinging protractor illustrated in
ﬁgure 25 should be attached to the aileron trailing
edge and the stop bolts which bear against the horn
on the interstick torque tube adjusted te give the ail-
erons 23 degrees "up” travel. This should automati-
cally set the ailerons to 1% degvees “down™ travel.

Figure 15—Control Stick Neutralizing—iongitudina!

Section |
Paragraph 7

{2} ELEVATOR ADJUSTMENT.

() The contrel stick should be neutralized
longitudinally using the short link and collar illus-
trated in figure 24. Correct application of these tools
is shown in fignre 15.

Figure 16—Elevator Trimming

{B) With the control stick clamped in neu-
tral position, the elevator is trimmed with the stabil-
izer by placing a straightedge on top of the elevator
and stabilizer parallel to the fin and adjusting the
clevis at the rear of the elevator push-pull tube until
the surfaces are aligned. (See figrere 16.) The locknut
should then be tightened.

Figure 17—Flevator Travel Adfustment

{e) Elevacor travel is adjusted by clamping
the swinging protractor to the elevator trailing edge
{sec figrre 13}, then adjusting the stop bolt located
on the front of the forward cockpit control stick
socket (ree figurs I7) to allow 22 degrees downward

RESTRICTED ]
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Fl"s'urel 18—Elevator Trovel Check

travel, The stop bolt on the rear of the rear cockpit
control stick soclket must be adjusted to permit 28 de-
grees upward travel. The locknuts should then be
tightened.

(3) RUDDER ADJUSTMENT.

(@) A wooden block 3-11/16 inches in length
should be placed between the front of each rudder
pedal rack and the phenolic stop block located on the
bus cable pulley brackets. The rudder bus cable
should then be tightened to hold the racks against the
wood blocks.

Note
After rigging, all cables in the system shall
not have more than three threads out or 12
threads in at either end of the turnbuckle
barrels. :

{B) The turnbuckles at the rudder control
horns (see figure 19) should be adjusted to obtain
visual alignment of rudder with fin and with the

Figure 19—Rudder Adjustment

stiffener over the fuel tank. The rudder should be
checked for 30 degrees right travel and 30 degrees
left travel,

h {c) The tail wheel control cables should be
tightened to within three threads of each tuenbuckle,
and the rudder control and tail wheel conerol cables

RESTRICTED
AN 01-70AC-3

checked for 60 to 80 and 35 to 45 paunds tension,
respectively.

{(4) ELEVATOR TRIM TAE ADJUSTMENT,

fa) 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 che trailing edges of the
tabs and elevators.

{b) ‘Trim tab travel of 15 degrees in each di-
rection may be adjusted by filing the tab control horns
as necessary to obtain proper travel.

{¢) The trim tab control cables should be
checked for 10 to 15 pounds tension.

d. SPECIAL RIGGING TOOLS,
{1) WIRE WRENCH.—To eliminate the possi-

bility of scratching or nicking the steel brace wires, a
wire wrench similar to the one shown in figure 20
should be used when adjusting the flying and landing
wites.

Such a wrench can be 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 20—Wire Wrench

(2) WING DIHEDRAL BOARD.—A dihedral
board can be fabricated of 2 x 4-inch stock, seven feet
long tapered®at a 1Y degree angle. (See figure 21.)
The board should be of hard wood to minimize the
possible wear through extensive use.

C J E 1 1_2"
f
‘"‘1 s we

NAME O PART | MATERIAL | STOCE

[BOARD-DIHEDRAL | wOOD — HARD [ Jx4xed

Figure 2, —Wino Dihedrn! Boaord

10 EESTRICTED
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1/8" Rodii—,

End Contour ta Suit

No. 10 (.19%4) Drill—8 Holes in -3

Use Holes in -2 to Locate
DASH NO. NO. REQD NAME OF PART MATERIAL STOCK
=3 1 |Gauge Maple |1”x10%"x667
=2 1 Plate C. R Sreellb® x 245" x 105%™
-1 ] Flat Head Machine Screw | Stock | Nou 10-24x17

Figure 22—lower Wing Incidence Board

12 Radil — [ ————-

] lsl—-ll:e‘:!—b-q AN
Drill & Countersink fer -3

8 Holes—Locata from Holas in -2

\ ° -

T H
(5 RS R
T 3

i1, No.10-24 Top—8 Holes

s

End Cantour to Suit

End Contour ta Suit-,

Ml L"i.,.|“'.| e I i [T | | a - l a : hn-——-‘ m.-] 510 tl‘\hl—ll
i R S M - n P — e L
2 £k B 1-__ i _—F_'_—'_ T-——'—_'T r \
e
— TED TelX <031 XXS.005 J00C= 005"
IDASH HO! N3 REQD BAME OF FART kMATERIAL ETOCK
=3 [ & [FiacHead Machine Screwj Stock | No.10-24x1"
| — E_ 1 Support | Ao, W7 x00% 3"
= 1 sz [Mare | Mapie | 1vsiietaor”

Figure 2i—LUpper Wing incidence Eoord

1]
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{3) WING INCIDENCE BOARDS.—Separate
incidence boards for the upper and lower wing panels
should be fabricated from 2 x B stock to the dimen-
sioms given in figures 22 and 23,

(4) AILERON AND ELEVATOR NEUTRAL-
IZING TOOLS.

{a) CONTROL STICK COLLAR.—A metal
collar suitable to clamp over the end of the control
stick should be fabricated with a small hole drilled in
its exact center. (See figure 24.)

{6) ADJUSTABLE LINK.—An adjuseable
link for aileron neutralizing should be constructed so
that one of its ends will fit into the hole of the above
mentioned collar while the other end hooks over
either top longeron. (See figure 24.)

(e} SHORT LINK.—For elevator neutraliz-

ing, a short metal link should be formed wich one end
curved to fit the cross tube directly below the front
cockpit instrument panel and the other end fitted with

Short Link-Elevator
Meutralizing .

|
Control Stick Callar
Adjustable Link-Aileron

HMeutralizing lﬁﬁ'"‘Tr
...._._,_.J-._,_ S ¥

U
| i |

RESTRICTED
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a point which will fit the hole in the contral stick
collar, (See figure 24.)

{5) SWINGING PROTRACTOR.—A swinging
protractor similar to the one illustraced in figure 25
should be used when checking aileron and elevator

travel.

(6) LEVEL BAR.—A level bar should be made
from metal suitable to maintain a squarcness within
close tolerance, This bar should be notched in four
places to allow clearance of the floorboard edges and
the storage battery bracket rods when used on the
lateral leveling lugs. (See figere 3.)

(7) MISCELLANEOUS EQUIPMENT.—A ten-
siometer conforming to the AAF drawing No. 3ZA
2148 should be used to check tensions on the wing and
interplane wires. Adjustable jacks, plumb beb lines,
a 36-inch scale, and a conventional spirit level are the
additional necessary equipment required to rig the
wing bay; of this airp].ane }!ﬂl]!EI‘]Y-

Figure 24—Control Surfaces Neuiralizing Tools

© 2002 www.warbirdmanual.com
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WING GROUP

1. DESCRIPTION.

#. GENERAL.—The wing sections of this biplane
are fitted te the fuselage to form a positive stagger
and are externally braced by interplane struts and
streamlined flying and landing wires, The lower wing
panels are attached to the fuselage by means of fit-
tings on the lower longerons. The upper wing center
section is fitted to the fuselage by four cabane struts.
The outer wing panels are in turn attached to the
center section at the wing root fittings and are braced
to the lower wing panels by three struts on each side
of the airplane.

panels consists .of two rectangular wooden spars,
either solid or laminated, wooden ribs, and truss-type
compression struts. (See figures 27 and 29.) Drag and
anti-drag stresses are carried by heavy steel wires
which are attached diagonally from front to rear
spars between the compression struts. The wing lead-
ing edges are covered with aluminum alloy sheet out
to the interplane strut attachment points and beyond
this are covered with plywood. The trailing edge is an
extruded aluminum alloy channel. The entire surface
of the wing panels is covered with doped fabric.

INTENSITY OF STRESS

DESIGH MARGIN

OF SAFETY (PER CENT) [ LEGEND
=13 Red
16=40 Blue

41 and aver Green

rigura 28—Canrer Scetion assembly and Stress Diagrom
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¢, CENTER SECTION.—The wing center section
is similar in comstruction to the wing panels with the
exception that the ribs and compression struts are of
cradle type to accommodate the fuel tanl.. The lead-
ing edge is covered with plywood while the trailing
edge is formed by a wooden bow attached to the two
outhoard ribs and covered with plywood. (See figure
28.) The lower surface and the leading and trailing
edges are covered with doped fabric,

d. AILERONS.—The ailerons are constructed of
riveted aluminum alloy spar and ribs with the leading
edge also formed of aluminum alloy sheet. The surface
is covered with doped fabric. {See figure 30.)

e, INTERPLANE AND CENTER SECTION
STRUTS AND BRACE WIRES.—The interplane
struts are aluminum alloy tube assemblies with
forged fittings riveted in each end, Flying and land-
ing loads are transmitted to the fuselage by stream-
lined steel brace wires. (See figure 31.)

2. DEFINITION OF DAMAGE CLASSIFICATION.

a. NEGLIGIBLE DAMAGE shall be considered
damage that will not affect the airworthiness of the
wing assembly and does not require attention.

b. DAMAGE REPAIRABLE BY PATCHING shall
be considered damage that may be repaired by rein-
forcing a portion of the wing structure or patching
of the doped fabric.

¢r. DAMAGE REPAIRABLE BY INSERTION shall
be considered that dam-

Sectien 1l
quugrqphs 1-3

to be repaired at the convenience of mamtenance per-
sonnel.

b. LEADING EDGE.—5mall dents in the metal
leading edge strip will be considered megligible if the
fabric 15 not torn and no ribs are broken. Small holes
and cracks in the leading edge will also be considered
negligible provided the holes are rounded out or the
cracks stop-drilled with a 1/16-inch drill.

¢, TRAILING EDGE.—5mall bends in the trailing
edge of the outboard panels may be considered negli-
gible. However, close inspection should be made to
any damage to the center section trailing edge to de-
termine that the bow and plywoed structure are not
fractured.

d. AILERONS.—Due to the force exerted on these
surfaces during flight, slight bends in the structure
will be the only damage considered as negligible and
any further damage should be repaired before the
a.irplane is flown. .

e. WING TIPS.—Minor damage to the bow or out-
board rib capstrip will be considered negligible if the
plywood fairing has not been fractured.

f. RIBS,—Any damage to a rib will mot be consid-
ered negligible and will require repair. However, in
case of an emergency such as the necessity of ferrying
the airplane to a repair depot, it will be possible to fly
the airplane with slightly damaged ribs provided the

age which will require
. the removal and replace-
ment of a portion of the
wing structure or fabric
skin,

d. DAMAGE NECES-
SITATING REPLACE-
MENT OF PARTS shall
be considered that dam-
age which is wnrepair-
able by patching or inser-
tion but which may be re-
paired by installing a new
part. Damage requiring
replacement, but which
cannot be replaced be-
cause of structural de-
sign, will necessitate the

INTEMSITY OF STRESS

replacement of the entire DESIGH MARGIN

assembly.
0-15
16—4D

3. NEGLIGIBLE

41 and aver

OF SAFETY {PER CENTH

LEGEND
Red
Blue

Greei

DAMAGE.

a. FABRIC SKIN. —
Scuffed paint and small

ALl OoFHEI "
QA 0= — G R

holes in the fabric may be
considered as negligible,

Figure 30—Aileron Assembly and 5tress Diogrom
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damage does not extend over a large area and no other
part of the wing structure is damaged.

g. SPARS.—Due to the fact that the spars are the
msi.n ntrl_.u:::.ntxl m:uﬂ)tts of the Wi.ﬂg pnnel.s, the unl‘}f
damage to be considered as negligible will be small
nicks and scratches, '

k. FUEL TANK.—5mall dens and scratches in the
tank surface may be repaired at the convenience of
service persaonnel.

4. DAMAGE REPAIRABLE BY PATCHING.

a. FABRIC SKIN.—Patching of the doped fabric
skin shall be accomplished according to the standard
methods outlined in section XIII of the general
manual for structural repair, technical order AN
01-1A-1.

b. LEADING EDGE.

(1) PLYWOOD.—Patching repairs to the ply-
wood leading edge of the center section and of the
wing panels outhoard of the strut poi.nt shall be made
according to section XII of technical order AN 01-
1A-1.

(2) ALUMINUM ALLOY SHEET.—No attempt
should be made to patch the metal leading edge of the
wing panels and any damage not considered as negli-

gible should be repaired by replacement of the section.

c. TRAILING EDGE.
(1) CENTER SECTION.—Repairs ta the trail-
ing edge of the center section should be made accord-
ing to section XII of technical order AN 01-14-1,

(2) WING PANELS AND AILERONS.
Cracked or broken trailing edge extrusions may be
repaired by adding an insert of hard wood {ash) or
a spacer of 245T aluminum bar shaped to conform to
the trailing edge strip. (See section VIIL) An alter-
nate method is to splice in a crimped insert of the
same aluminum alloy as the trailing edge scrip.

d. WING TIPS AND RIBS.—Wing tip bows and
rib capstrips may be reinforced according to the prac-
tices set forth in section XII of techomical order AN
01-1A-1.

CAUTION

Mo attempt should be made to reinforce the
outboard rib of the lower wing panel due to
the fact that a remnforeed rib may result in
a braken spar in the event of a ground loop.

£. FUEL TAMNEK.—Loose tank bafiles may e de-
tected by buffeting along the rivet welds with a soft
rubber mallet or the heel of the hand. A tank with
only two loose baflles may be returned to service,
whereas, all baffles in 2 tank with three or more loose
baffles should be repaired with the application of
rosetre welds to connect the outer tank shkin to the

Paragraphs 3-4

baffles at alternate spaces between the original welds
on the rivets in the tank. (See figure 32.}

(1) PREPARATION OF TANK.

{a) The tank should be drained and removed
from the wing center section.

{b) It is recommended that the paint be re-
moved from the tank with a paint remover conform-
ing to AAF Specification No. 14119, after which the
anodize finish should be removed with sandpaper
from an area approximately one inch square around
the areas to be welded.

{c) Before welding, the fuel tank should be
steamed for a period of six hours to remove any gas-
oline or fumes remaining in the tank. Steaming facil-
ities must allow steam to reach all internal parts of
the tank continuously. The tank should be placed in
an attitude to permit immediate drainage of all water
during the steaming operation. After steaming the
tank should be aired for 12 hours either in a well
ventilated room or out of doors. Immediately before
welding, the tank should be rinsed thoroughly with
one pint of carbon tetrachloride. :

WARNING

Failure to adhere to these instructions may
result in serious injury to personnel,

{2) TANK REPAIR.,

{a) Using a straight shank, four-fluted, single
end mill in a sfow speed drill with a stop adjusted to
a depth of .064 inch, a 3§-inch hole should be drilled
through the skin of the tank at alternate spaces be-
tween the original rivet welds. The bafile should not
be drilled. A guide or template made of a suitable
hardwood such as is shown in figare 32 should be used
to locate the holes along the centerline of the bafile,

{B} Using a rosette weld, the baffle and tank
§kiﬂ should be welded tngether, with extreme care
taken to locate the weld alung the centerline of the
baffle. Ofi-center welds may cause cracking of the
bafile.

(e) When repair welds are made, local heat-
ing will cause the tank skin to buckle. Most of the
buckling and any other dents in the skin may be re-
moved by buffeting lightly around the perimeter of
tHe dents with a soft rubber mallet when the tank is
inflated to approximately three to five pounds per
square inch. While the tank is under pressure it
should be tested for leaks after the dents have been
remn\'cd.

{d} The tank should be cieaned and painted
with one coat of zinc chromate primer, AN Specifica-
tion No. AN-TT-P-636, and two coats of aluminired
lacquer.

RESTRICTED ie
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Rivet—Welded Tank Skin
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Figure 32-—Fwel Tank Repair
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5. DAMAGE REPAIRABLE BY INSERTION.

a. SKIN.—When damage to the fabric skin of a
wing panel is too extensive to be repaired by a patch,
that section of the fabric zu'\re].r,lp: susl:.ain.i.ﬂg the dam-
age may be removed back to the first seam on either
side of the damage and a new section inserted accord-
ing to the regular practices described in section XIIT
of technical order AN 01-1A-1.

b. SPARS.—Damage to the wing spars, including
elongated bolt holes, may be repaired by splicing in a
new section. Splices are permissible anywhere on the
spar except at a wing fitting and no part of a splice
should overlap this point, Procedure for splicing a
wing spar will be found in section XII of technical
order AN 01-1A-1.

WARNING

No more than two splices will be allowed
* for each spar, exclusive of any splices the

manufacturer may have incorporated in the

original fabrication of the airplane.

¢. RIBS.—Damaged or broken web members in the
wing ribs must be repaired by inserting a new mem-
ber. Ribs damaged at their trailing edge may be re-
paired by the addition of a filler block and gussets.

d. AILERON.—Cracked or broken aileron spars
may be repaired by inserting a splice as illustgated in
figure 33, :

6. DAMAGE NECESSITATING THE
REPLACEMENT OF PARTS.

a. SPARS.—Wing spars must be replaced if three
or more splices are necessary to make repair. Even
without exceeding this

Section 1l
Paragraphs 5-6

d. BRACE WIRES.—Internal wing brace wires
are made of corrosion resistant steel and derive their
strength from cold forming. Damaged wires should be
replaced with new parts,

REPAIR MATERIALS

Repair

Spars—Wing and
Center Section

Spar Reinforce-
ments

Rib Cap Strips
and Braces

Rib Webs, Gusseta

and Reinforcements
Wing Tip Former
Leading Edge——
Wings
Trailing Edge—
Wings

Aileron Gap Former
—Lower Wings

Leading and Trailing
Edges—Center
Section

Wingwalk and Wing
Tip Cover

Fabric Skin

Leading Edge Spoiler

Leading Edge, Ribs
and Spar—Aileron

Tip Trailing Edge
and Tip Spar—
Aileron

Material
Dougles Fir

Mahogany
Mahogany-Paplar
Plywood

Spruce
Mehogany=Poplar
Plywoad

Spruce

245T Alclad Sheet

245T Alelad Extru-
sion—Alena Die
Mo. K-1508

245T Alclad Sheet

Mahogany-Poplar
Plywead

Mahogany-Poplar
Plywooad
Predoped Fabric
Ash

245T Alclad Sheet

2450 Alclad Shest
{Heat treat after
forming)

Specification
AMN-F.7 Class N

15068
AN-NM-P-511

AN-5-6
AMN-NN-P-511

AN8-6
AN-A-13, Cond. T

AN-A-13, Cond. T

AN-A-11, Cond. T

AN-NMN-F-511

AMN-NN-P-511

AN-C-113, Type I
RB2.3

AMNeA-1Y, Cond. T

AN-A-13, Cond. A

limitation is may be ad-
visable to replace spars if
the equipment is avail-
able to make a satisfac-
tory replacement.

Drifl small hole ot

wnd of cradk and e

b. WING FITTINGS e

AND HINGE CAST-
INGS.—Damaged wing
root and spar fittings and
aileron hinge castings
should be replaced. No
welding or straightening
will be permitted on these
parts.

. INTERPLANE
AND CENTER SEC-
TION STRUTS.—These
struts are highly heat
treated assemblies and no
attempt should be made

CRACKED SPAR

Splica Chanml
P

BROKEN SPAR

Splice chanmal must
bs I75T or 2457 ond
of one gags haowier
Fhan agpor.

Cul out broken
partion of spar.

to rl:pair damagcd mem=
bers,
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Figure 35—Aileron Repair Jig
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Rear Spar
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Figure 36—Center Section Repoir Jig
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1. DESCRIPTION,

. GENERAL.—The entire empennage is con-
structed of chrome-molybdenum steel tubing with
fabric covering. Leading edges, trailing edges, and the
root ribs of the elevators, stabilizer, and fin are fab-
ricated of 245T aluminum alloy sheet. The tail sur-
faces are braced by AN standard, type 1, carbon steel
streamlined wires.

b. STABILIZER.—The complete stabilizer is con-
structed as a unit and is attached to the fuselage with
four AN standard bolts passing through four forged
chrome-molybdenum steel lugs. (See figure 37.)

¢. FIN.—The fin is similar in construction to the
stabilizer and is bolted to the upper fuselage truss
and suppui'l:td b}l brace wires, {Sfe ﬁgurt }!.)

d. RUDDER.—The rudder and its mast are welded
mto an integral unit with a small metal trim tab

attached to the trailing edge to afford ground adjust-
ment to overcome “yaw™, (See figure 39.)

e. ELEVATOR.—The left and right elevators are
symmetrical with a control horn installed at their
joining point and are of a similar type of construction
as the rudder, Controllable wooden trim tabs are in-
set in the inboard trailing edge of cach elevator, (See
figure 40.)

2. DEFINITION OF DAMAGE CLASSIFICATION.

a. NEGLIGIBLE DAMAGE shall be considered
damage that will not affect the airworthiness of the
tail sections, and does not require attention.

b, DAMAGE REPAIRABLE BY PATCHING shall
be considered :}mmxgc that may be rl:paircd f‘)}' rein-
forcing a portion of the tail group structure or by
pxtching the doped fabric.

H Ll otHEST T

INTENSITY OF STRESS

DESIGN MARGIN

LEGEND
©F SAFETY (PER CENT)
0-15 Red
le—40 Rlue

41 and aver Green

(T e
e {-'-_t: ‘,!I___-

Figgure 37=—Srabilizer Assembly and Siress Diagram -
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INTENSITY OF STRESS

DESIGN MARGIN
OF SAFETY (FER CEMT}

LEGEND

0-15

16—40
41 and over

Red
Blue

Green

Figure 38—Fin Assembly and Stress Diagram

c. DAMAGE REPAIRABLE BY INSERTION.—
Due to the welded type of construction of the tail
sections, any damage not affecting the entire frame
of a section and which may be repaired by cutting
out a portion of the frame and welding in a new piece
will be considered rrp:u'rsb]c b)r insertion,

d. DAMAGE NECESSITATING REPLACEMENT
OF PARTS shall be considered that damage which is
unrepairable by patching or insertion and which will
require the installation of a new part to the section.

3. NEGLIGIBLE DAMAGE.

Small seratches and nicks in the empennage frame-
worlk and slight bends in the structure may be con-
sidered negligible providing the tube is nat crushed
and there are no breaks in the framework. Small
holes or cracks in the leading edges of the stabilizer
and fin should be stop-drilled;, and small holes in the
fabric skin may be repaired at the discretion of main-
tenance personnel. Small nicks and scratches in the
elevator trim tabs should be sanded down and re-
finished. :

4. DAMAGE REPAIRABLE BY PATCHING.

. EMPEMNAGE FRAMEWORK.—Standard
structura! tubing repair practices detailed in section

Figure 39—Rudder Assembly and Stress Diagram

X of technical order AN 01-1A-1 should be followed
when making repairs to the empennage frameworl.

b. FABRIC SKIN.—Patching of the doped fabric
skin shall be accomplished according to the standard
methods outlined in scction XIIT of the general
manual for structural repair, technical order AN
01-1A-1.

5. DAMAGE REPAIRABLE BY INSERTION.

a. Due to the welded type of construction, most
minor damage to the tail surfaces can be repaired by
insertion. The standard practices for structural tub-
ing repair outlined in section X of technical order
AN 01-1A-1 will be followed when making repairs
to these assemblies, with additional information in-
cluded below.

b. For repairs to the spar tubes, an inner sleeve
splice is recommended due to the close clearance
between framework and the surface covering.

¢. The service repair jigs illustrated in figures 41,

42, 43, and 44 are typical of the jigs recommended

for use when making repairs to the tail surfaces
requiring the splicing of a tube or the insertion of 2
nev part.

28 RESTRISTED
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6. DAMAGE MECESSITATING THE
REPLACEMENT OF PARTS,

. STABII.[ZER.—EJ:E:ssinly bent or bmken rjbs,
hinge fittings, attachment fittings and leading and
trailing cdges should always be rzPI;lced with a new
part rather than repaired.

b. ELEVATOR.

(1) An elevator contrel horn which is damaged
in any way should never be repaired but should al-
ways be replaced with a new part; however, 2 worn
bearing may be replaced without discarding the en-
tire horn.

{2) Damage to the elevator trim tab or hinges
will require the replacement of the entire assembly,
while the control horns may be replaced separately.

(3) From a standpoint of airworthiness, repairs
may be made to the elevator frame to cover most any
damage and replacement will be at the discretion of
service personnel,

c. FIN.

{1} A cracked or broken leading edge or trail-
ing edge strip should be replaced. No attempt should
be made to repair or straighten a hinge fitting; a new
part should be substituted.

(2} While most damage to any single member of
the fin frame can be repaired by cutting out the dam-
aged part and replacing it with a new one, replace-

Section 11l
Paragraph 6

ment of the entire assembly will be made at the
discretion of service personnel.

4. RUDDER.

(1) While most damage to any single member
of the rudder frame can be repaired by cutting out
the damaged part and replacing it with a new one,
replacement of the entire assembly will be at the dis-

cretion of service personnel.

{2) A damaged fitting or control harn should
never be repaired but should always be replaced.

Repair

Skin

Fabric Strip
Stab. Root Rib

Frame

Elev. Trailing
Edge

Stab. Leading
Edge Tip

Leading Edge—TFin
Stab. and Elev.

Elev, Spar—Rear

Elev. Root Rib

- Leading Edge—

Rudder
Fin Root Rib

REPAIR MATERIALS

Material
Predoped Fabric
245T Alclad
2450 Alclad Sheet®
X4130 or NESS30
245T Alum. Alloy

Extrusion
350 Alclad Sheet

245T Alelad Sheee

MNES&30 Steel Sheet
2450 Alclad Sheet®
MES630 Steal Sheer

2450 Alclad Sheer®

Specification
AN-C-113, Type I
AN-A-13, Cond. T
AMN-A-13, Cond. A
AN-WW-T-050 or

AN-T-1%
AM-A-13, Cond. T
QQ-A-359 Temp. A

AN-A-13, Cond. T

AMN-5-12 Cond. N
AN-A.11, Cond. A
AN-5-12 Cond. N

AN-A-13 Cond. A

* Heat treat after forming.

INTENSITY OF STRESS

DESIGN MARGIN LEGEND
. .OF SAFETY {FER CENT)
0-15 | Red
T6—40 Blue
41 and over Green

ALl
GREZAX)

Figure 40—Eievator Assembly and Stress Diagram

RESTRICTED
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Stabilizer Repalir Jig

Figure 47 g
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Section 1l

SECTION B-B
Typical 2 Places

SECTION D-D L:'mn Spar
(Ref.)

1.37 Typieal

75-1923 (Ref.)
Filting

ot

] B

15-1827

T (Ref)
255 4 t—

Figure 42—Fin Repair Jig
RESTRICTED
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E75N1-2002 (Ref.) —

ET5N1-2002-1 {Ref.)

75-1817-2 (Ref.)
E75-2008 {Raef.)

E75N1-2002- 7 (Ref.)

1475 " (Ref.

E7SN1-2002-1
(Ref)

NOTL:
Frare 1o bn made 0f 2% standard block pips. Al locator and pads o be

mends of C.R. sheel. Para threugh rudder hinge to be made of 37167 dia,
deill red. Pira thraugh hem assembly 1o be made of 174" dia, deill red,

Rudder Repair Jig

Figure 43
REZTRICTED

a5
i
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Section Il

06"

Lo e — —

R

5

P

H 1 ?s"—rl
5
+ T— - 'C__SP,_,, Tubs
T—75-1817 (Ref)  75-1819 (Ref. 75-1802-2 {Ref.)
B 751847 (Ref.
% & pase Pipg————
SECTION B-B SECTION C-C

SECTION A-A

Figure 44—Elevaior Repeir Jig
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1. DESCRIPTION.

a. The fuselage frame is a welded structure con-
structed of X4130 or NE8630 chrome-molybdenum
steel tubing with fittings for actachment of the alight-
ing gear, lower wing, cabane struts, and flying wires
provided as integral parts of the structure.

b, The cowling and fairing is formed of stamped
and drawn aluminum alloy sheet. Aluminum alloy
stringers and arches are riveted together and bolted
to clamps attached to the fuselage structure to form
the fuselage fairing over which fabric covering is
applied. The cowling is suitably reinforced and pro-
vided with Dzus fasteners or screws for attachment,

2. DEFINITION OF DAMAGE CLASSIFICATION.

a. NEGLIGIBLE DAMAGE shall be considered
damage that will not affect the airworthiness of the
body assemBly and does not require attention,

b. DAMAGE REPAIRABLE BY PATCHING shall
be considered damage to the fuselage cowl or fairing
that may be repaired by reinforcing a portion of the
structure with a riveted patch, or damage to the
fabric skin which may be repaired by sewing and
patching the doped fabric.

. DAMAGE REPAIRABLE BY INSERTION shall
be considered that damage to the fuselage frame which
may be repaired by the removal of a portion of the
steel tubing and the sphicing in of a new section.

d. DAMAGE NECESSITATING THE REPLACE-
MENT OF PARTS shall be considered that damage to
the body frame, fairing, or cowling which is un-
repairable by patching or insertion but which may
be repaired by installing a new part.

Seciion 1V
Paragraphs 1-4

—= .

3. NEGLIGIBLE DAMAGE.

a. FUSELAGE FRAME.—Small nicks and seratches
in the steel tubes and bows in the tubing which do not
exceed 1/32 inch in any 12-inch section may be con-
sidered as negligible and may be repaired at the con-
venience of service personnel. Bent tubes should be
straightened according to the methods described in
section X of technical order AN 01-1A-1,

b, FUSELAGE COVERING.—The metal cowl cov-
ering the forward section of the fuselage is not highly
stressed and for this reason small holes having ne
sharp corners, small dents, and minor cracks may be
considered negligible from a structural standpoint.
However, all cracks should be stop-drilled to prevent
the crack from spreading.

¢. FUSELAGE FAIRING.—The fuselage fairing
strips are not considered structural members and
slight bows and bemds to these strips which do not
loosen or damage the fabric skin may be considered
negligible.

4, DAMAGE REPAIRABLE BY PATCHING.

a. FABRIC SKIN.—Patching of the doped fabric
skin shall be accomplished according to the standard
methods outlined in section XIII of technical order
AN 01-1A-1. :

b. METAL COWLING.—Breaks or punches in the
metal cowling may be repaired by riveting on small
patches where the damaged area is not large enough
to merit replacement. Figure 46 is included to identify
the type and gage of aluminum alloy used in the vari-
ous places. Following are the three recommended types
of patches, which may be used when making these
repairs,

(1) EXTERMAL PATCHES. (See fipure 48,)

fnj’ An}_n' rail”;t:ql cdgl:s of the hole should firse
be cut away so that no sharp corners remain,

REETRICTED 33
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Paragraph 4

(b) A patch should be cut from material of
the same gage as the skin panel or of one gage heavier.

It is preferable to use 2458T or 175T Alclad buc, if -

this is not available, 525H may be used provided it is
one gage heavier than the original skin, The size and
shape of the hole will determine the size and shape
of the patch.

{e) The patch is to be riveted to the skin us- -

ing AN430AD4 rivets and, as the skin is not stressed,

no specific number of rivets is specified; however,
care should be taken that enough rivets are used to
hold the patch securely in place.

L A

-'1

SECTION A-A

RESTRICTED
AN 01-70AC-3

(2) FLUSH PATCHING FOR SMALL HOLES,
(See fignure 42.)

(a2) The break or hole should be cut out to a
definite symmetrical shape with all corners rounded.

(b} A reinforcement plate or doubler should
be cut from either 245T or 175T Alclad of the same
gage or one gage heavier than the panel to be patched.
All corners of the doubler are to be rounded.

{¢) The doubler should be riveted in place
with AN430AD4 rivets,

SECTION B-B

:'- '\"T‘:’f"";"e“ .

INDEX MATERIAL
1. .031 2450 Al Alloy Alclad®
“Ale. Mae. 051 1750 AL Alloy Alclad®®
2. .051 245T Al Alley Alclad
Ale, Mac, 951 175T AL Alloy Alclad
3. .025 Z45T Al Alloy Alclad
Ale. Mae, 025 175T AL Alisy Alclad

LEFT SIDE VIEW
{Right Side Opposite Except os Shown)

INDEX MATERIAL
4, 032 245T Al Alloy Alclad

5. 032 245T AL Alloy Alclad .
Alt, Mat, 032 175T Al Alloy Alclad

6. 040 245T AL Alloy Alclad
Al Mae, 040 175T AL Allay alclad

* Heat erenpr 1o 245T afeer forming,
*¢ Heat treat to 1757 after forming.

Figure d6—rfuselags Cowl Flating Diagrom

ER BESTRICTED

© 2002 www.warbirdmanual.com



RESTRICTED
AN 01-70AC-3

{d) A patch the same size and shape as the
cutout in the skin should be cut from the same
material as the doubler. This patch should be placed in
the hole and riveted to the donbler using AN430AD4
rivets,

(e} Mo specific number of rivets are recom-
mended but care should be taken to fix the doubler
and patch securely in place.

(3) REPAIR OF SMALL CRACKS.
(See figure 50.)

{a) Before patching small cracks in the metal
skin, enough 3/32-inch holes should be drilled at the
end of any crack to relieve the tear stress.

(6} A patch large enough to clear all parts
of the crack by 74 inch should be cut from 24ST or
175T Alclad of the same gage as the original skin or
of one gage heavier.

(e} ‘This patch should be riveted to the skin
with AN430AD4 rivets. No specific number of rivets
need be used but care should be taken to use enough
to prevent the crack from spreading,

(4) RIVETING.—Standard riveting practices
should be followed as described in section VI of
techmical order AN 01-1A-1.

r. STRINGERS.

(1) Cracks or breaks in the fuselage fairing
stringers may be repaired by reinforcing the damaged
member with an extruded section or hand formed
splice.

(2} An extrusion of the same cross section as the
original stringer may be used as a patch material,
The reinforcement must fit smoeothly into the stringer
even if it is necessary to file the bulb ang]c and corner
radius of the patch extrusion.

(3) Refer to figure 51 for details of the patch.

5. DAMAGE REPAIRABLE BY INSERTION.

a. FUSELAGE FRAME.—The standard methods of
repair detailed in section X of technical order AN
01-1A-1 for the splicing and insertion of sections of
steel tubing shall be followed when making repairs to
the fuselage framework. Specific repair procedures
applicablc to this airp]aru: are detailed below, Speci-
fications for a suitable repair jig are included in
figure 37.

(1) STEEL TUBING.—Damage to a section of
steel tubing in which the wall of the tube is crushed
or broken may be repaired by splicing a new section
of tubing with the exception of the upper seac attach-
ment tubes which, due to their high degree of heat
treatment, should never be spliced.

Section IV
Paragraphs 4-5

CAUTION

The minimum distance between a tubular
splice and a tube cluster shall be 1%2 times
the diameter of the damaged tube.

(2) ATTACHMENT FITTINGS.

{2} Should the threads on the engine mount
attachment fitting become damaged, the strength of
the fitting is sufficient to permit fwe oversize scud
replacements, These studs are made from 7/16 AN

bolts and may be replaced by Y:i-inch or 9/16-inch

studs. The fuselage fitting must be tapped out to the
size stud being used and the engine mount end of the
stud turned off to 7/16-inch diameter and threaded
7/16=20,

{b) When the maximum of two oversize studs
has been used, the fuselage fitting may be repaired by
inserting a replacement nut as shown in figure 47,

Drill 43/64" and tap
3/4-16NF-1 in old plug.
Screw in plug tight
and weld areund

tap 7/16-20NF-,

Chamfer 45° % 1/16"

THD 3/4-16NF-3

1/16" te Root Dia

/ST 7 . _
Gty

o | 44 e
P e 1144 i)
N Y e

‘ tCui off old plug hers. /16"

= =18 L1/
C bare ol V (377
1o depth shawn, L Piug

X-4130 Stoel Spec. AN-GO-5-684 or
NE 8630 Steel Spec, AM-5-14

Figure 47—Engine Mount Nut 5tud Replacement
Bushing

(b} Worn or elongated bushings in the wing
and cabane strut attachment fittings may be repaired
by inserting a new bushing (see figure 53) and, in the
instance of a cracked or broken lower wing rear at-
tachment fitting, repair should follow the procedure
shown in figure 52,

(¢) Worn stabilizer attachment fittings may
be repaired by inserting a new bushing as shown in
figure 54 and the stabilizer brace wire lug may be
repaired as described in figure 55.

b. FUSELAGE FAIRING —Fairing stringers which
are damaged too severely to be repaired by the meth-
ods described in figuere 31 should be cut our between
the arches and a new section inserted by ri\-‘::!.ing.

RESTRICTED 35
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6. DAMAGE NECESSITATING THE
REPLACEMENT OF PARTS.

a, FUSELAGE FRAME.

{1} Ne repair other than replacement should be
made on the cross tube behind each coclkpit seat due to
the high degree of heat treatment of these parts,

{2) Damage to wing and cabane strut attach-
ment fittings, the repair to which has not been covered
in paragraph 5, preceding, will require the replace-
ment of the tube cluster.

(3) In the event the damage to a section of the
frame is too great or extends over such an arca not
to merit repair by the methods described previously
in this section, special repair assemblies illustrated
in figure 56 are available or may be salvaged to be
inserted to replace the damaged section.

b. FUSELAGE FATRING.—Damage to the fairing
arches or stringers which will cause whipping and
flutter of the fabric skin and may result in tearing
of the skin during flight will necessitate the replace-

RESTRICTED
AN 01-TOAC-3

ment of the fairing assembly. Although such damage
merits replacement, it still may be repaired with as-
sembly off the airplane.

¢. FUSELAGE COWLING.—Any damage to the
cowling which cannot be repaired by the methods
described in paragraph 4, preceding, will require
replacement of that section of cowling.

REPAIR MATERIALS

Repair Material Specification
Fuselage Frame X4130 or NER&3D AN-WW-T-E50 ar
Seamless Sceel AN-T-15
Tubing .
Fabric Skin Predoped Fabric AMN-C-113, Type 1
Cowling 245T or 175T ANMN-A-13, Cond. T
Al Alloy Alclad ar
Shest QOQ-A-351, Cond. T
Fairing 245T or 175T AN-A-13, Cond. T
Al Alley Alclad or
Extrusion QQ-A-351, Cond. T

AN-()-5-664 or

Engine Nut-Stud X4130 ox NESBEIO
AN-5-14

Bushing Steel Rod

Clean break out smoothly.

1/8" Rivets

Reinforcement

Plate

Original
Hole

Symmetrical

About Center

Line

At Least 1/2
Length of Break

1/4* Min. Edge

‘-\\I_,-’/_\vx_/x.,__..—m___/

Note: Reinforcement plate must ke of equal or greater thickness than
skin and of 175T or 2457 Alciad material.

Distance

Figurs 43— Typical Exiarnal Skin Paich

38 RESTEICVED
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Clean break out smoothly and cut piece ta fit, LW iR

1/8" Rivets

Reinforcement Plate 1/4" Min, Edge Distance

Note: Reinforcement plate must be of equal or greater thickness than
skin and of 175T or 245T Aldad material.

Figure 4%—Typical Skin Flush Patch

Drill 3/32" hole at end of crack
to prevent spreading.

1/4" min, edge distance

Use 1/8" rivets spaced approximately
1 inch apart in two rows 3/8" apart,

7/8" minimum

Note: Reinforcement plate must be of equal or
greater thickness than skin and of 175T or 245T

Alclad material.
/"““x.\f—/,——»

Figure 50—Typical Small Crack Repair
RESTRICTED
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Splice Chonnel

Drill small hole at
end of crack and at
any sharp turns,

Cut out broken portion
of fairing strip

Splice chonnel miust
be 1757 or 245T and
BROKEN FAIRING STRIP of one goge heavier
than fairing strip.

Fairing Strip
CRACKED FAIRING STRIP

Figure 51—Fuselage Fairing Strip Repalr ) !

Cut off old plate and
bult weld new plate
ta remaining portion
and io tubes.

—Crack in original fitting
may be repaired os shown.

344" Minimum
Edgs Margin.

Trim 1a fit fuselage tube
as close os possible.

Trim 75-2118 along this
line 1o maks repair
attachment plate.

—-—I fume 5 190 --1 r—:/at" | .

| —1 ATTACHMENT PLATE —2 ATTACHMENT PLATE

Figure 52—lawer Wing Beor Attochment Plate Repair

an REXTRICTED
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'gg?i:: Interference 10" Minimum Edge Margin
S | .
Roam “Snge Bushing—Press Fit

Bushing—Press Fit

gg?';’: inhwfer.ence
10" Minimum Edge Margin

376"
Ream 375

REPLACEMENT OF BUSHING AT STATIOM 1 UPPER

34" Minimum Edge Margin

Single Bushing

A o
Ream 500" fA FA Through Both Lugs
v, - Motes:
- Do not usa sccentric bushings.

hing—Press Fit / 2

- ; R Material of bushings and spacer:
o1 LhoTEmL i X4130 stesl, Spec. AN-QQ-5-684
ﬁ or NEBA3D sesl, Spec. AN-5-14.
L]
A=A 1/16"5pacer

REPLACEMENT OF BUSHING AT STATION 2 LOWER
{This Repair May Alia Ba Used ot Station 3 Lowar)

Figure 53—Wing and Struei Attachmeni Fitting Repair

a
m
"3 ]
i
X
r
=
n
=
t
£
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.0005"
0015

065" Minimum Wall Thickness

interference

Bushing-Press Fit — Do not use eccentric bushings.

Material:
X 4130 Steel, Spec. AN-QQ-5-684 or
NE 8430 Steel, Spec. AN-5-14

Figure 54—S5tabilizer Attachment Fitting Repair

Do e g

.

49

Figure 55— Stalilizer Wire Lug Fitiing Repair

pEeTniaTeE
Nomer b anim s o b
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75-2101-73 FUSELAGE FRAME
ASSEMBLY -FRONT HALF

75-2101-78 FUSELAGE FRAME
ASSEMBLY -REAR HALF

75-2101-66 FUSELAGE TRUSS ASSEMBLY
LEFT SIDE-FRONT
75-2101-67 RIGHT SIDE-OPPOSITE

E 75-2101 5 FUSELAGE REPAIR ASSEMELY
STATION 1 & 2-LOWER L.H.
E75-21015-1 R.H. OPPOSITE

75-2101-70 TRUSS ASSEMBLY - FUSELAGE 75-2101-68 TRUSS ASSEMBLY -FUSELAGE
BOTTOM FRONT BOTTOM REAR

Figure 5é—Fuselage Repair Assembliss

RESTRICTED a1
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Section 1V

H : -
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'y m M - ~ o
s 2 L i 3 3 = H
= p ,m £ g g F £
2 . 2 3 g 5 ~ d
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ALIGHTING GEAR

/
/

Saction V
Paragraph 1

m/ ~

1. DESCRIPTION.

a. MAIN GEAR.—The main gear is a wheel type,
full cantilever gear, incorporating 24-inch stream-
lined wheels, hydraulic brakes and spring-cil shock
absorber struts with scissor-type torque resisting

links. The main chassis is a readily detachable unit
in which the shock absorber struts serve as the main
members supported from the cross tube by two
forged sponson knuckles. A forged axle knuckle
fitted to the lower end of each shock strut contains a
standard AAF type axle supporting the brake assem-

INDEX MATERIAL

1. .032 2457 Al Alloy Alclad
Alt. Mat, .032 1758T AL Alloy Alelad

1. 040 2450 AL Alloy Alclad*
Ale, Mat, 040 1780 AL Alloy Alelad®®

® fleat treat to 245T after forming.

®

INDEX MATERIAL

3. 032 2450 Al Alloy Alclad®
Alt. Mag. 032 E750 Al Alloy Alclad®®

4. 040 35}4H Aluminum Alley

4% Hgat treat to 175T after forming.

Figure 58—Alighting Gear Cowl Plating Diagram
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Section V
Paragraphs 1-4

bly and wheel. Two forged chrome-molybdenum
heat-treated arms extend to the rear from the cross
tube and the entire unit is supported at four points
by suitable fictings on the lower longerons. All parts
of the main landing gear are shrink or press fitted and
then bolted.

b. TAIL GEAR.—The tail wheel iz a full swivel-
ing, steerable type gear incorporating an air-oil shock
strut, a cantilever fork-and-post assembly, and
mounting a 10-inch smooth contour tire. The tail
wheel assembly is attached to the fuselage frame by
a welded steel-tube trunnion.

2. DEFINITION OF DAMAGE CLASSIFICATION.

a. NEGLIGIBLE DAMAGE shall be considered
damage that will not

RESTRICTED
AN 01-70AC-3

order AN 01-1A-1, section X, paragraph L.b.

b. Negligible damage to the sheet metal fairing
should be treated in the same manner prescribed for
the fuselage cowling in section IV, paragraph 3.5. of
this manual; however, it should be made certain that
such damage does not affect the movable parts of the
gear.

4. DAMAGE REPAIRABLE BY PATCHING.

The only patching repairs allowed on the alighting
gear may be made on the sheet metal fairing. The
types of repair will be the same as these described for
the fuselage cowling in section IV, paragraph 4.b.,
and in figures 48, 49, and 50. Such repairs should not
obstruct any movable parts of the alighting gear.

affect the airworthiness
of the alighting gear and
does not require immedi-
ate attention.

b. DAMAGE REPAIR-
ABLE BY PATCHING
will apply only to the
alighting gear cowling
and will be considered
damage that may be re-
paired by covering or re-
inforcing sections of the
metal cowl,

. DAMAGE REPAIR.-
ABLE BY INSERTION.
—Due to the high degree
of heat treatment of the
alighting gear structure,
insertions will be permit-
ted only on the tail wheel

trunnion assembly,

51

d. DAMAGE NECES-
SITATING THE RE-
PLACEMENT OF
PARTS shall be consid-
ered damage unrepairable
by patching or insertion,
but that which may be
repaired by installing a
new Paft-

B0E e

%efnil A

INTEMSITY OF STRESS

3. NEGLIGIBLE DESIGN MARGIK
LEGEND
DAMAGE. OF SAFFTY (PER CENT}
Nelirib 4 0-15 Tied
[r 1=} 1541 (] an v
BuEIbE L e Blue
to  the alighting gear [ .

! = i 41 and over Green
structure  and  to  the [ -
outer cylinders of the
shock  strwts may  be
wencified and treated as
described i vechnical Figure 80—Txi! Geor Assembly and Stress Diagram
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5. DAMAGE REPAIRABLE BY INSERTION.

a., MAIN GEAR.—Due to the high degree of heat
treatment and the close tolerances of the main gear
structure components, any damage in excess of that
listed as megligible will require the replacement of
the damaged parc. No repairs by insertion are recom-
mended.

b. TAIL GEAR.—With the exception of the tail
wheel trumnion, no repairs by insertion are recom-
mended for the tail gear. The trunnion assembly may
be repaired by splicing or partial replacement of the
tubular structure as outlined in seetion X of technical
order AN 01-1A-1. '

6. DAMAGE NECESSITATING THE
REPLACEMENT OF PARTS.

a. With the exception of the tail wheel trunnion,
any damage sustained by the alighting gear in excess
of that listed as negligible will necessitate the replace-
ment of the damaged part due to the fact that the
major components are highly heat treated members

Section V
Paragraphs 5-6

whose strength would be so reduced by welding as to
male them unsafe,

b. The tail wheel trunnion assembly is a normalized
structure, therefore the repairs described in para-
graph 5.b., preceding, are recommended only as tem-
porary and the damaged assembly should be replaced
as soon as possible,

REPAIR MATERIALS

Refair Material Specification
Tril Wheel X4130 or NERS30 AN-WW-T-830 or
Trunnion Seamleas Steel AM-T-15
Tubing
Cowling and 245T Alclad Sheet AN-A-13, Cond. T

175T Alclad Sheet Q-A-351, Cond. T
2450 Alclad Sheet® ANMN-A-13, Cond. A
1750 Alclad Sheet** (QQ-A-351, Cond. A
31515 H Alelad Sheer  QOQ-A-135

# Heat treat to 245T after forming.
= Heat treat to 175T afrer forming.

Fairing

See figure 39 for cowling and fairing identification.
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h——

" {ENGINE SECTION

1. DESCRIPTION.

@. The engine section, located forward of the fire-
wall, consists of ‘the engine mount, power plant and
accessories, oil tank, and the sheer metal cowling.

b. The engine mount is a welded structure con-
structed of chrome-molybdenum steel tubing with
reinforcing  gussets of

RESTRICTED
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shall be considered that damage which may be re-
paired by reinforcing the damaged structure or
patching the cowling or firewall.

c. DAMAGE REPATRABLE BY INSERTION shall
be considered that damage which will require the
removal and replacement of a portion of the engine
mount.

sheet steel. Lord type
shock mounts are em-
ployed in the engine at-
taching lugs -which are
welded to the ring of the
structure.

¢. The engine cowling
is made from stamped
aluminum  alloy  sheet
suitably reinforced and
provided with quick-
locking fasteners or pro-
visions for attachment
with screws. The side
panels are hinged to pro-
vide easy acecess to the
accessories compartment,

2, DEFINITION
OF DAMAGE

CL‘?ISOS:‘{! CA- e —

a. NEGLIGIBLE
DAMAGE shall be con-
sidered damage that will
not affect the airworthi-
ness of the engine section
and does not require at-
tention other than thor-
ough mspection.

b DAMAGE REPAIR-
BY PATCHING

INTENSITY OF STRESS

OF SAFETY (PER CENTH

&
DESIGH MARGIN LEGEND

Skl — [
13 Red 4V
16—40 Blue

41 and over Gresn

Figura a1 —engine Mount Assemibly ond 3irsss Diogram
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d. DAMAGE NECESSITATING THE REPLACE-
MENT OF PARTS shall be considered that damage
which would be impractical to repair or which would
render the assembly unsafe even if repaired.

3. NEGLIGIBLE DAMAGE.

a. ENGINE MOUNT.—Since this structure is sub-
jected to severe stress at all times, any damage will
require careful inspection and due consideration.
Small dents and scratches may be considered negligible
if, after thorough examination, they are found not to
exceed 1/32 inch and show no cracks or abrasions. All
sharp micks and scratches should be smoothed down
with a fine file,

b, COWLING AND AIR INTAKE DUCT.—Dents
and scratches may be considered negligible and small

Section VI

cracks may be stop-drilled as a temporary measure
and should be patched as soon as possible. :

4, DAMAGE REPAIRABLE BY PATCHING.

a. ENGINE MOUNT.—Dents, sharp scratches,
and cracks exceeding the “negligible” classification
described in paragraph 3, preceding, shall be repaired
according to the methods outlined in section X of

technical order AN 01-1A-1.

b. COWLING AND AIR INTAKE DUCT.—Small
holes, breaks, or cracks in the sheet metal cowling
should be repaired by the same methods outlined for
the fusclage cowling in section IV, paragraph 4, of
this manual. The same will apply to the carburetor
air intake duct within practical limies.

FRONT VIEW

INDEX MATERIAL

LEFT SIDE VIEW

1. 051—2450 Aluminom Allay Alelad®
Alternate Material—.05I—1750 AL Alloy Alclad®®

2. 04 0—I450 Alwminum A]h?y Alclad®

¥, 051—2450 Aluminam Alley Alclad®

* Heat treat to 245T afeer forming.
% Heat treat to 1751 aliar forming,

Figure 62—Enaine Cowl Plating Dlaaram
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c. FIREWALL.—Holes or cracks in the firewall
may be repaired similarly to the cowl patches illus-
trated in figures 48, 49, and 50. Cracks often occur at
the point of attachment of the engine mount to the
fuselage. Figure 63 is included to give the minimum
requirements and size of a patch for the lower left
hand corner, This illustration is intended to be typical
only and the shape of patches for the other artaching
points shall be adjusted accordingly,

5. DAMAGE REPAIRABLE BY INSERTION.

Standard structural steel tubing repair methods
outlined in section X of technical order AN 01-1A-1
will be followed when repairing the engine mount;
however, repairs by insertion of a splice shall not be
made on the engine mount ring or in a welded sup-
porting meémber within three inches of the ring.

6. DAMAGE NECESSITATING THE
REPLACEMENT OF PARTS.

a. ENGINE MOUNT.—Damage to the engine
mount members in excess of that defined in preceding

RESTRICTED
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paragraphs 3, 4, and 5 will require the replacement of
that member. It should be noted that all joints of the
engine mount are torch-normalized after welding and
repairs should follow the same practice. Replacement
of the entire assembly will be made at the diseretion
of service personnel,

b, COWLING, FIREWALL AND AIR INTAKE
DUCT ——Damage in excess of that which would be
practical to patch will require the replacement of the
firewall or sections of the engine cowl or air intake
duct,

REPAIR MATERIALS

Specification
AM-A-15, Cond. A

Meepuaiv Mauterial
2450 Alclad-Heat
Treat afrer Forming
X4130 or NES&30

Cowling

Engine Mount AN-WW-T-850 or

Seamless Steel AN-T=15
Tubing
Firewall 245T Alclad AM-A-13, Cond. T

l/!"'—r—‘ o
Rivet /\

Engine Mount
Stud Hole

1/2" minimum-———————]

Landing Gear
Balt Cut But ——n" |

3]T6"'

Lower Lefi Hand Poich Typical Right Hand Opposite—Upper as Required

et

Firawall
Dr
[
i
4
More: Reinforcement plate must be of equal {rr
or greater thickness Ihﬂn skin and of 2457 LN
Alelad material. iLl
¥
O
Stop-drill Crack o ﬁ
Patch ————f
Firewall E
1-1/2 f
]—7 . _hl ]
3/am £
I
o |
- '
13;15" d
1-9/164 —s | =]
Patch E= 1

Section A-A

Figure 63—-—Typicaf Firewall Patch at Mounting Lugs
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Saciion VI
Paragraphs 1-3

1. GENERAL.

a. All surfaces of the PT-13D/N25-5 airplane, ex-
cept those which are enclosed in sheet metal cowling,
are covered with fabric skin. The envelope method
of covering is used on all surfaces except the upper
wing center section, where the blanker method is
employed. Application of the fabric shall conform to
U. 5. Army Specification 98-24108.

b. The envelope for each section shall be so designed
and sewed that when it is applied to the airplane, all
fore-to-afe seams shall be parallel to the line of flight
and so arranged that lacing will not be through or
OVEr a Séam,

¢. All seams shall be plain-lap or folded-fell. The
seams shall be hand-sewed at recesses, hinges, handles,
or other obstructions which make it impractical to fit
a machine-sewed envelope over the frame.

5

d. Inspectign doors and windows are provided ac
various places on the airplane, At these openings
metal frames are set in the covering, over which the
door or window is attached by screws. The fabric
over these openings is cut in such a manner that is
best suited to the nature of the opening, and a rein-
forcing patch is applied with dope to the outer surface.

¢. The materials required for repair or complete
recovering of the airplane are listed at the end of this
section.

Z. FABRIC REPAIR.

All repairs to the fabric slin of this airplane should
o the information contained in
cal order AN 01-1A-1,

b wnaoe according

——) wr .
seceion XIH af vechs

" FABRIC REPAIR AND
ATTACHMENT

RESTRICTED
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F
e

3. FABRIC ATTACHMENT.,

The information on fabric attachment procedures
contained below is intended to be supplementary to
U. 8. Army Specification 98-24108, according to which
this zirplane is covered, and to the general manual
faor structural repair, AN 01-1A-1, section XII1. Only
those practices peculiar to this airplane have been
included, other information being contained in the
above mentioned documents. Doping procedure is to
follow U. S. Army Specification 58-24100.

a. WINGS.
(1) UPPER AND LOWER PANELS.

{a) The envelopes for the upper and lower
wings should be laid out to fit the wing contour with
all seams, except around the wing tip, running paral-
lel to the ribs. The rear seam is to coincide with the
wing tip seam at the inboard edge of the wing tip.

(b} The upper wing tip should not be sewed
at the landing light position, and the lower wing
should not be trimmed or sewed at the aileron cut-out.

{e) All plywood covering should be sanded to
remove rough varnish, after which the envelope may
be slipped aver the wing beginning at the wing-tip
end and working inboard.

{d) The wing tip should be stay-tacked in
just enough places to hold and it should be made cer-
tain that all seams are in correct alignment.

{e) The lower side of the upper wing envelope
and the upper side of the lower wing envelope should
be stretched toward the root rib and stay.tacled on
the root side, All seams should be inspecred to see that
ric showid be

they are in place after which the fz

57 RESTRICTED
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tacked permanently. This operation should then be
repeated on the opposite side.

{f) On the lower wing the cover should be
stretched aft and over the aileron cut-out former
strips and stay-tacked, leaving two or three inches of
the fabric for later trimming.

{g) The cover should be laced to the wing
ribs using reinforcing tape ¥; inch wide over the top
of the ribs between the fabric and the stitching. The
tape and stitching shall not extend over the leading
or trailing edges and the rib scitch spacing shall
conform to section XIII of AN 01-1A-1,

(b) Two-inch surface tape should be doped
on at all rib locations and seams. Celluloid drainage
grommets must be doped on at each side of each rib
along the lower side of the trailing edge and at the
openings provided at the root rib, Surface tape 3%
inches wide shall be doped along the leading and trail-
ing edges and around the wing tip.

(i) Heavy-duty patches with their metallic
frames should be doped on at the inspection openings.
The first coat of clear dope is then applied by brush.

(i) After this coat of dope has dried, a one-
inch strip of canvas tape should be doped over the
leading edge of the root rib and a one-inch canvas
strip, pre-doped before pinking, doped completely
around the wing root.

fk} On the lower wing, the fabric around the
aileron cut-out should be trimmed to a %}-inch mini-
mum cdge and permanently tacked to the wood strip
under the upper former strip. Surface tape 214 inches
wide should be applied over the upper and lower
former strips and over the fabric edge.

{I) The fabric at the lower wing tip hand
holes should be slit and doped to the wood frame after
which a patch is doped to the wing surfaces around
the hand holes.

{m) The remaining two coats of clear dope
and three coats of aluminized dope shall then be ap-
plied with an absolute minimum drying time between
coats of 30 minutes, temperature and humidity condi-
tions being favorable.

(2) CENTER SECTION.
{z) The blanket method of covering is used

in fitting the fabric skin to the center section due to
the farge fuel tank cut-out on the upper side. The

RESTRICTED
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Paragraph 3

blanket should be of sufficient size to cover the Jead-
ing and trailing edges from spar to spar and the side
of each root ribs.

{b) The end which is to be the trailing edge
of the blanket should be folded over, inside out, and
machine sewed to fit the curved contour of the trail-
ing edge former. It is then trimmed to a one-half
inch minimum edge and this edge is folded over and
machine-stitched again.

{c) The cover should then be turned right
side ourt, slipped over the trailing edge, and tacked
along the seam in just enough places to hold. It should
then be stretched and tacked to the lower side of the
root ribs, working progressively from rear to fromt
until the front edge can be tacked permanently to the
wood strip along the upper side of the front spar.
The fabric should then be tacked to the rear spar
tacking strip.

MNote

it is advisable to slit the fabric at the points
where the strut and brace wire fittings pro-
trude after the fabric has been permanently
tacked to all places.

(d) With the fabric cut around the wing root
fittings, it should be trimmed to the contour of the
root ribs with sufficient margin left to be turned
under and tacked around the rib outside edge.

fe) Reinforcing tape is to be laced over the
ribs and patches are te be applied with dope at the
fuel line and sump fitting positions, Tuel gage and
rear-view mirror positions, and around the strut and
brace wire fittings. The hand holes should be cut out

i and the loose fabric doped to the wood formers around

the holes. Two and one-fourth inch surface tape is
then doped over the ribs from leading edge to trailing
edge and completely around the root ribs, Surface
tape 3%} inches wide is applied to the leading and
trailing edges. Surface tape is also applied along the
tacked fabric edge at the tank cut-out,

(f) Drainage grommets are to be doped on at
each side of the ribs forward of the rear spar and
along the lower surface of the trailing edge at the
places that water is most likkely to collect, The first
coat of clear dope may then be applied.

{g} A reinforcing patch of canvas 1 inch wids
is to be deped around the outside of the root ribs to
Serve as a chaﬁng strip.

ur -
£a
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{b) The remaining two coats of clear dope
and three coats of aluminized dope shall then be ap-
plied with an absolute minimum drying time of 30
minutes between coats, temperature and humidicy
conditions being favorable.

(3) AILERONS.

{#) The aileron envelope is to be machine
sewed along the trailing edge and around the out-
board tip curve up to the outboard rib. The envelope
is then slipped over the aileron frame, starting at the
tip end, and with all seams aligned, it should be
stretched inboard and hand stitched to the root rib.
The fabric will have to be trimmed and folded under
at the leading edge of the root rib. A patch should be
cut to fit this area.

{&) One-half inch reinforcing tape should be
laced over the ribs up to the leading and trailing
edges.

{e) The outboard edge should be trimmed and
hand stitched after which a patch is applied with
dope.

(d} Surface tape, 214 inches wide around the
ribs and 3%} inches wide along the leading and trail-
ing edges, should be applied with dope.

{e) The fabric at the hinge points and at the
control horn location should be slit and doped back
inte the recesses and a patch applied around the
ﬂpl:]'llng;

{f} Drainage grommets should be doped on at
all NECESsAry locatiops after which the Temaining coats
of clear dope and aluminized dope are applied.

5. TAIL SURFACES.
(1) STABILIZER.

(a) The fabric covering for the stabilizer
consists of two opposite envelopes, machine sewed
along the trailing edge and around the contour of the
leading edge. Each envelope is drawn tightly over the

root rib and hand sewed with a baseball stitch along

the lower edge of the rib.

(&) Fabric attachment strips are attached
with screws along the trailing edge of the stabilizer.

{c) Heavy duty canvas patches are used at
each inspection window, brace wire attaching points,
and ac the trailing edge hinge points, Fabric patches
are applied ro the covering over the screw heads along

RESTRICTED
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the leading edge, on the inboard side of the root rib
around the nose, and at the rear over the tab control
cable cut-outs.

{d) Covering and doping practices common

to all sections of the empennage are deseribed in para--

graph (3}, following.

{(2) ELEVATORS.

{a}) The envelope for the elevators is formed
to fit the curved contour of the trailing edge, out-
board tip, and the trim tab cut-out. It is machine
sewed along the trailing edge and along the leading
edge to approximately 30 inches inboard of the ele-
vator tip. The balance of the leading edge seam is
hand sewed with a baseball stitch after the envelope
is pulled over the frame.

Mote

A heavy duty canvas strip should be doped
to the leading edge of che elevator before
the envelope is installed over the frame.

(&) The envelope is to be stretched toward
the root rib and hand stitched over the root rib and
the outboard edge of the trim tab cut-out,

{¢) Fabric patches are to be applied with dope
over the leading edge hinge points and tab contrel
cut-outs before the fabric is cut out around these
points. A patch should also be doped on at the paint
where the tab contro]l cable extends through the
upper and lower skin surfaces.

{d) Covering and doping practices common to
all sections of the empennage are described in para-

* graph (3), _fal]nwing.

{3) FIN.

{a) The fin envelope is formed of two equal
fabric panels cut to the contour of the fin frame and
machine stitched along the leading and trailing edges
and along the upper rib. Another fabric panel should
be cut to fit the rear of the leading edge upper exten-
sion and machine stitched down one side only.

{b) The envelope is then slipped over the
frame and hand sewed with a baseball stitch along the
other side of the leading edge rear panel and along
the lower rib.

{e) The covering is cut out around the hinge
and brave wire fitiings afrer which the rabric ateach-

i "
B RESTRICTED
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ment strips are attached with screws along the trail-
ing edge of the fin between the former strips.

{d) Fabric patches are doped around the
brace wire fittings and a heavy duty canvas chafing
strip is doped around the outer edge of the lower rib.
These are applied over all surface tape.

{e} Covering and doping practices common
to all sections of the empennage are described in para-
graph (5), following.

(4) RUDDER.

{a) The rudder envelope consists of two fab-
ric panels machine sewed together around the curved
outside contour of the rudder frame. The envelope is
then pulled over the top of the frame, stretched
around the lower edge and the seams aligned.

{b) The leading edge seam is hand sewed be-
tween the hinge points and control horn using a base-
ball stitch. Fabric patches are doped over the finishing
tape at these points and a heavy canvas reinforcing
patch is applied around the tail light positien.

{c) ATFabricoid reinforcement one inch square
is applied beneath a fabric patch 232 inches square
at the point on the left side of the rudder where the
rail light conduit extends through the fabric.

{d) Covering and doping practices common
to all sections of the empennage are described in para-
graph (5}, following.

(5) GENERAL.

{a) Reinforcing tape is laced over all ribs out-
side the fabric envelope. It should not run over the
leading or trailing edges.

(k) Surface tape should be doped over all
seams, ribs, and the leading and trailing edges of each
seCtion.

{c} The patches described in the preceding
parageaphs (1), (2), (3), and (4) are to be applied
with depe after all surface tape has been doped on.

{d] Drainage grommets should be doped to
the fabric at afl points where moiscure is mosc likely
to collect.

(c_] The remaimng coats of clear dopc aid
aluminized dope are to be appiied according to U. 5.
Army Specification 98-24100,

Section Vil
Paragraph 3

¢. FUSELAGE.
{1) PREPARATION OF ENVELOPE.

{a) The fuselage envelope should be formed
of five panels similar in shape to the fuselage fairing
assemblies. These panels will be a bottom panel, twe
side panels, and two top panels joined to fit the top -
fuselage fairing.

{B) Seams must run parallel to the fairing
stringers and the upper edges of the side panels are
to be hemmed to receive the fabric attachment strips.

(¢) The bottom panel should not be sewed to
the side panels at the lower wing recesses or at the
lift handle points and enough fabric should be left
at these edges to cover the recesses and allow hand
stitching at the lift handles.

(2) ATTACHMENT OF ENVELOPE.

{a} The envelope should be pulled over the
fuselage working from the rear forward. All seams
should be aligned as the envelope is being pulled onto
the frame.

(b) Fabric attachment strips are to be in-
serted into the hem of the envelope along the upper
longeron, forward and aft of the top fairing. These
strips are then attached to the frame with screws.

{¢) The fabric around the forward and aft
ends of the fuselage fairing is attached in the follow-

ing manner:

1. The fabric should be stretched around
the edge of the fairing while fabric attachment strips
are installed with screws over the cover.

2. The edge of the fabric is then pulled
*back over the attaching strips and doped down.

Mote

The frame for the clean-out door at the
lower rear end of the fuselage should be
slipped under the envelope before the fabric
attachment strip is secured.

{d} Metal former strips are used to attach the
fabric at the lower wing recesses. The fabrie should
be slit with a knife at the wing fitting.

{e; The seam at the lifc handies is to be hand-
sewed using a baseball stiech.
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MATERIALS AND PROCESS SPECIFICATIONS

Section VI RESTRICTED
Paragraph 3 AN 01-70AC-3

(f) Surface tape 21 inches wide should be
doped over all fairing stringers, seams, and over all U, 5, Army
fabric ends where attaching strips have been used ta
secure the envelope. )

kL U. 5 Army
(g) The fabric over the inspection doors and - 4, Navy

clean-out door should be slit and doped back over
their frames after which heavy duty canvas patches
are applied over the openings. These patches should
not be ¢ut out until the final coat of dope has been
applied and the doors are ready to be installed.

{b) Heavy duty canvas tape one inch wide
should be doped around the front and rear fairing
edges and around the fuselage top edgge which will be
covered by the baggage compartment door.

(¢} Canvas patches should be applied to the
fuselage envelope along the area of contact with the
lower wing panels, around the aileron contrel rod
opening, and between the two prongs of the wing
attachment fittings.

{i) Two canvas tunnels, closed at their for-
ward ends, should be formed and doped to the fabric
at the point where the rudder control cables extend
“through the fabric covering.

(k) The remaining coats of clear dope and
aluminized dope should be applied with a minimum
drying time between coats of 30 minutes, temperature
and humidity conditions being favorable.

Aeronautical
Army-Navy
Aeronautical
U, 5 Army
Federal
Federal
Federal

Army-MNavy
Aeronauntical

Army-MNavy
Aeronautical

Army-MNavy
Acronsntical

Army-MNavy
Aeronauitical

Army-Navy
Acronautical

Army=-Navy
Apronantieal

BR-24108

2B=14100

AN-C-113

AN-DD-T-#1

662
CCC-D-771
V-T-201
C-B.181

AN-TT-D-514

AN-TT-D-531

AN-TT-A-461

AN-TT-D-554

AN-TT-T-256

AN-TT-T-25E

Surfaces Aircrafe; Applica-
tion of Fabric to.

Doping Airceaft Surfaces.

Cloth; Cellulose Nitrate
Predoped Airplane,
Type L.

Tape, Cotton Reinforcing.

Tape; Surface.

Druek, Cotton, Type IT.

“Thread, Linen; Type B, 5 ply.

Beeswax, Technical Grade.

Depe; Cellulose Nitrate
Clear.

Dope; Cellulose Nitrate Clear
{For Alumium Dape ).

Alominum Pigment FPaste,
Aiverafe,

Dope; Cellulose Nitrate
Pigmented.

Thinner; Cellulose-MNitrate
Dope-and-Lacquer.

Thinner; Cellulose-Mitrate
Dope-and-Lacquer;
Bluch Retarding.
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AN 01-70AC-3

Section VIl

—

—fsar
|~ =118

175T ALUM. ALLOY
SPEC. QQ-A-351
ALCOA DIE NO. K-12406

- 28/ 16" ! [_3[.-'32u

BOEING DWG. NO. 75-1138

— 1A
|
—1-3/ 16—
245T ALUM. ALCLAD

SPEC. AN-A-13
BOEING DWG. NO. 75-2311

- = - —
2
f =)
‘ %
£ B
_______ 175T ALUM. ALLOY & 2
SPEC, QQ-A-351 g B
ALCOA DIE NG, K-11174 i ]
| & |
|- la E 175T ALUM. ALLOY
- D i SPEC. 57-187-2B
BOEING DWG, NO. 73-3402 || |

. /3R
023
N
245T ALUM. ALLOY
ig SPEC. AM-A-13
~ 16 ALCOA DIE NO. K-1508
1/32°R.
- | —t 068 Approx.
e 4;{» L a1
7165 - BOEING DWG. NO. 75-1153

TR
A
'"-.
%fn.
u—\ L.-"Il'J
“-.I
Y o
i
|
!

g 4 1.714:.326 083 |

ﬁL D_R'T

-6
.0
.3
£,

-143 .217 UiB
"86..244..053
,4"9‘;;2?3 065

97
3
7
4

Rl il Al

:\i'. Dimensions Are in Inches

i
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Appendix |

RESTRICTED
AM 01-70AC-3

U. 5. A.

Air controls

Airplane, without engine
Angle of incidence
Baggage

Barttery, storage
Carburetor

Center section

Cheord

Clevis

Duct, air

Empennage

Engine or power plant
Filter, air

Firewall

Gage, fuel

(asoling, “gas™, or fuel

58

ind

GLOSSARY 'OF NOMENCLATURE

BRITISH

Flying controls
Airframe

Angle of wing setting
Luggage
Accumulator

Carburetter or carburettor

. Centre section plane

Chord line

Fork joint
Interconnecting sleeve
Tail unit

Aero-engine

Air cleaner

Fire proof bulkhead

Fuel contents gage ar
fuel level indicator

Feoroi

U.5. A,

Hydraulic strut
Land

Landing gear

Left

Longeron or stringer
Oleo strut

Panel, center wing
Panel, outboard
Propeller

Right

Shock strut

Stabilizer:
Horizontal

Yertical
Trim tab
Wing

Wire, landing

RESTRICTED

BRITISH

Jack (hydraulic)

Alight

Alighting gear

Port . a .
Stringer

Compression leg

Centre section plane

Outer plane

Alrscrew

Starboard

Compression leg

Tail plane
Fin

Tri.rnming tab
Main plane

Anti-Tift wire
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