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GRUMMAN AVENGER
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FRONT
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™. 5 LEFT

Tor

TP.5 RIGHT

TF.3 LEFT

.10 RIGHT

FUSELAGE
TISSUE PATTERNS

FOR TRACING ONLY — DO NOT CUT QUT

e
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TP 10 RIGHT

TF.4 RIGHT

FRONT e

TF. 3 RIGHT

|

AN ENLARGED TISSUE KEY I5
GIVEN ON INSTRUCTION SHEET.

READ DIRECTIONS CAREFULLY/ l

FIRET: TaCE SHEELI OF TISEUE QVER
FUSEBLAGE PATTERME loLossy sioC

OoWH -« GRAIN BURNING TN DI
aF ARROWHEADS]. TRACE THE

RECTIOM
FATTERNS

LIGHTLY WITH A SOFT'LEAD PERCIL.

SECOND: REWMONE TISSUL AWD

TRACED PATTEANS AS WLEDED -

CuT our
BLFER

TG THIS LAYOUT FOR [DEMTIFICATION
OF PARTS. THE FUSELAGE TISsul
COVERING ELY SHOWS THE LOCATION OF
EACH TIS3UEL PATTORN,

Wiwa, STABILITEOR AND

RUDDLN

FATTERHS ARE MADE BY LAYING REMAIN-
IMG TISSUE DVER FEAMD LAYOUTS AND
TRACIhWG OQUTLINE OF D Erllﬂ FARTS.

MAKE ALL PATTCRnMS 1/R°
ON ALL EDGEYN.

GVERSITE

GRUMMAN TBF AVENGER
NO.F 121

THE TEMPLATES FURNISHED BELOW ARE FOR CHECKING AND
BUILDING ADDITIONAL MODELS. ALL ARE DUPLICATED ON
THE PRINT STOCK.
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" COVERING THE FRAMES NO.Fl21 GRUMMAN TBF AVENGER ™

* The gengral scheme o cﬁe_ﬁp.g the

ML S i o et srecFcATION

oo pi Rl e ke WINGS PAN 54 FeeT
cess is trimmed off, i (e patterns LENGTH 41 FEET
it b LR DAL R s Bl o B WE IGHT ABOUT 6 TONS
stabilizer and rudder. They should Eg:’.ﬁE 1400 MILES

always be cut larger than the area f? be
coverad. A aafﬁ rule is to allow 1/4"
on all edges. fter tissue is cemented
to frame, the overhang can be cut off
with razor blade. When attaching tissue
covering, always spread the cement on
top the outside edges of frame area
being covered. Never smear cement on

PILOT, RADIO-NAVIGATOR,2 GUNNERS
ARMAMENT _
MACHINE GUNS. 2000 LB. TORPEDO

t.liue tiasue.h Pe gareftill to “ﬁ tissue in =
D et oSS A B8 F1G.1 STIFF eapee mesNRORCEMENT  FIG.2 CELLOPMANE COCKPIT EncLOSURE
“S:r:i all frnl'nE: lightly to rqm?;e fuzz (NO CELLOPHAMNE PATTERNS FURNISHED) i
e58 cement. t L st
atterns SP-1, Sp.2, SPo3 i §Igpir TRl TP.9 TP. 10
Apply to fuselage frame as in Figure 1. B&L e R&L s Ral GRUMMAN TBF AVENGER
Add cellophane cockpit enclosure - apply P-4 e . = ;
E_lecea in numerical sequence as in BOEL Stememeeeseeanann . ) - i ;
igure 2. (A pattern for the cellophane —— s, P ";‘" /! ; r"'EF_”
windshield may be made by tracing out- TP. 2 — | St e z S 2L OUTLINE OF WORK
line of stiff paper pattern SP.T7.) Also BoAL TN e ¥ 3 J ; i i
add cellophane cover to bottom gum = - a N\ ’ = ! Build the fuselage frame first, then the
Gajtion, .. Tt Gik aEIEl ohOAr: DALeERs " L™ r 1 wings, and finally the stabilizer and rudder.
5,‘5' 6, $.7% 5. Y, gt ol . Build the frames on the full size scale draw-
e D g e e I‘ .I s ings given on the Work Sheet, St.ef+bg'-st§p
TP:I‘ giisaue coveri: !u" Ege Ell'n‘a:ii | instructions are given on Paige of thia
e, JAmety Tped gecopd, 1P ird, t _ folder. PBalsa strips are used for making the
ohoy e ane Figureos.. (118 w“:rl:pul‘:;“:ni fuselage frame members such as longerons, up-
vl g B AL L ran.uierih ’” right and diagonal braces ,and stringers;
¥l et a eor F 18, fruss Lrom root vil ) \ k unT. stabilizer and rudder frame members such
tins tad Mk BL wiih: oy Eu e, of i : | \ : as leading and trailing edges and spars. The
Ussgey Sopes the dest of op- fhom Sad ~ . 1 . dimensions of the cross section of each frame
tinie. ha Blpiitl linggia ﬁone P TP. 1 o : i s Y NMOTE="m & L" WEANS member cut from strip balsa i1s given on the
Rt sk gyl B e REL ™" TP.3 R & L--=d TP.5 R&L TP.7 _TP.8 RIGHT AMD LEFT SIDES ":urlt Sheet. Fr:_a;re mesbaz_-a suchaﬁg]fuaelags
stabilizer frames and both sides of E—— Yadder Cips: ore tht Leon einted Shobt balos
re cut from printed sheet balsa.
rudder frame. . FIG-E RJSELAGE TISEJE CﬂUEH!NG KE‘I’ Ha]!. mgmgﬂr. are lEt-tEI‘EE thq Earlle'e:H. IJ: :-;E INDICATE WHEDL ®ELLE
Work Sheet. The nose block is made from the ol e IMBIGNIAT TOR OF LEFT WiNG
printed balsa block., podel airplane cement is ( s 2
ASSEMBLING THE MODEL el e Taten T T I =
gether.
The model is assembled by ioini Each frame must then be covered with tissue, SIRON R
rames together. Extra strong jin e Turn to Page 4 for step-by-step instructions. || [onc'aiissiar " hie
are recmot T tar ot dointe The fuselage frame 35 Coversd first. Cut the || Sershi™riecs  THENE e st conttes e T
‘be scraped from the balsa frame members outlines from sheet of Stiff Paper Patterns. TRARESL o - ENETE AN Sx PLACK ThE

of the fuselage at the points where the
rudder, wings and tailwﬂlel re camentqg
to the fuselage,(See Side View Plan.
In addition, it is good practice to give
the frame members an extra coat of
cement at the points they are to be
Joined before cementing the frames
together.

‘ement the rudder te the tail of fuse-
lage - then cement the stabilizers to
the zides of rudder. Finally, cement
the wings to sides of fuselage. The
alignment must be checked carefully,
Attach the spar connecter te right and
left wing bottom spars inside fuselage
frame - see Top View of Plan. It wifl

ply as directed. Add the cellophane pieces
and finally the tissue. Madel gzrplana Dopa
{Tissue Cement) is used to fasten the covering
materials to the balsa frames. The patterns
for cutt1ni the tissue are given on the back
f the Work Sheet along with the Tissue Key
perspective of the fuselage showing the
location of each piece of tissue). The wings

are covered next, and then the stabilizer and
rudder.

" The model is then ready for assembly. The
first task is to cement the rudder, stabilizer
and-wing frames to the fuselage. Model air-
plane cement iz used to fasten the frames to-
gether after tissue has been removed from the Il

be necessary to cut a small hole in points of contact. See 3-View Plan on Page 2

tissue at bottom of fuselage to attach - for locations needed, also the Work Sheet for

the spar connector, then nép ace tissue. on nose block - cover with tissue, correct amount of dihedral. Assemble landing
r

Cut out landing gear struts L-1 and Spray model with water to shrink the Assemble Pr?nellerf propeller shafe gear and cement in place. See Work Sheet for siase maga Sihar maLaa
attech axles and wheels. Cut small tissue covering taut. Use insect and nose plug {removable wood bearing). 11 size drawing of axle, strut and wheel: USE BLACK THAEAD
‘holes in bottom of both wings and cement sprayer and be sure to spray all oo 'IJE the rubber motor: fasten one end and the 3-View Plan on Page 2 for location of \ TARLTHL AT
struts to lnndlni %ear ésuupcrta. ’ surfaces before any one section dries. of rubber motor to rear motor mount,pull the landing gear.
Add tailthegl; -£, ut out stiff This helps prevent the frames from warp-  the other end thru body with long wire The model is next doped inorder to shrink
paper pattern SP-9 and cement in place  ing. hook and attach to propeller shafe, the tissue covering taut. This is done by (1)
’ . spraying the model with water or ?2} by paint-

ing it with ¢lear or colored lacquer., GSee
Plan on Page 1 for the color achemqe.

ADDING THE DETAILS et SRS oL Y e apneitriad and da-

T
The model day be painted with colored to -Bha]:rp, Cement to fuselage as shown pitot tube to top of left win tip. Ticsnctnil:np:?ililf:l:angn"ﬁil Bl;n:?eila?;rng :nd _”f“
Idﬂfg if desired. Use black ink and on outline drawing., Add antenna and in- . Scale drawings u? propeller and land- rudder are added next. 50'; Pian on Page 1 ]} Ty
uling pen to draw the control lines signia. Indicate wheel wells on bottom ing gear are given on the Work Sheet so Small parts such as air scoops, pitot tube, il __— siots or FustLaGe Wi
l&lnmna. elevator, flaps and rudder). of wings with black paint or black that the model builder can make a scale lights and armament are made Bmi‘anfded to the OQLALINE DRAWING
arve radio masts, exhausts and guns tissue. Lastly make and attach the exhibition model if he wishes. Material noS&!. See Work Sheet for full size drawings - - GRUMMAN TBF .
for scale parts not furnished. also Plan on Page 2 for locations. Then paint AVENGER

the details black and add the insignia.
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5-1 to workboard.

FUSELAGE
CONSTRUCTION

EUSELAGE CONSTRUCTION.

Pin lbl}germa over side frame layout.
Cut and fit uprights between longerons
beginning with nose post and work
towards tail. ment uprights in place.
Cut and fit diagonals, and cement in
place. Add piece G-# (cut frem print
stock) .

Build a 2nd side framg directly over
the first side frame. lide lengerons

between pins until directly over Jonge-
reng of first side frame. d uprights,
diagonals and G-4.

rim ends of longerons to actual
length, Smear a coat of cement on the

ends of longerons at tail. hon dry re-
move frames from Wnrﬁ Sheet.

Cut fuselage formers (A, Al A2, A3
and so en) from printed balaa sheet.
Pin former A to work board. Split side
frames apart except where cemcnied to-

WING CONSTRUCTION

Cut out all wing parts from printed
balsa sheet. Dil‘ige the parts into two

groups, one set for the right wing frame
and the other for the leEt. :
Build the right wing frame first. Pin

bottom spar_to El§n£ *Tgpz%k;a&ﬂui
5 o W-a, o

bottom spar from
Ei“ root tib W-1 over the

Sheet .
Cement and
ment and pin the rest of

Lbottom spar,

the ribs over the bottem spar. Check
alignment,

Add the section of leading edge
between the W21 ribs: d the section
of Lra:linﬁ edge between the same ribs.
Next attach the top spars between these

ribs. When the cement has dried, remove
pins holding ribs W-2, W.3 and W-4 in
Elace - also pins holdingwgfct}nn of
ottom spar from the 2nd W-1 rib and
raise the free end to the height given
for the dihedral on the Work Sheet - set
small block under spar to hold it in
place during construction, lement

STABILIZER AND

STABILIZER CONSTRUCTION

Cut stabilizer parts from balsa print.

right stabilizer is built first: Pin
Cement end of center
ead-

spar to 5-1 and pin in place,

ing edge and then the trailing edge.
Add intermediate ribs, root ribs and
diagonal brace. When dry trim off ex-

cess spar lengths and remove frame from
workboard, FPuild left stabilizer next.

_ ;2ﬁ? .'.
‘ all

PAGE'3

COMPLETED FUSELAGE FRAME

(BEFORE GUN TURRET IS ADDED)

(Run a razor blade

Eether at tail.
etween the longerons to separate them.)
Stand side frames on nose posts and
press ends of top longerons against side

notches of former A. Cement and pin in
:lace. Add former Al between bottom
longerons - cement and pin in place.
Set formers in position between
side frames but do not cement in place
at this time. Check alignment carefully
to see that side frames are perfectly
straight and not tipped to one side or
the other.

When dry, remove side frames from
workboard end cement B & Blan iJ‘,\Iaﬂz.
Add the rest of top and bottem formers
E:E,&C]ES, ] c.). Assemble formers

work sheet.

; t
and F4 & 5 over the layouts on
Attach to fuselage

frame.

cracked joint generously and let dry.

emove pins holding rest of frome to
workboard. Pin section of bottom spar
from Znd W-1 rib to tip back _over the
the layout - alse pin W-2, W.3 and W-4
in place. Add remsining sections of
leading edge - then trailing edge. Pin
and cement wing tip W-5 between leading

RUDDER

STABILIZER
FRAME

RUDDER FRAME

Cement H-4 to tail of fuselage. |
Next add the side formers to the side
frames starting with A2 and A3 and vork-
lng towards the tail.
Stringers are added next to the fuse-
lage frame. Attach top stringers first;

then the bottom st.rlr}l_f;era and finally

the side stringers. Hefer to the plan
and fuselage perspective for stringer
construction.

Cement C-6 to front of C-4, theg add
the short balsa braces between C-f and
former

The gun turret may be made from the
end of a celluloid tube (medicine) or
from balsa, Cement the completed turret
in position between fuselage sides.

astly carve nose block to shape, bore
hole for removable wood nose fplug. Ce
ment block to nose of fuselage,

RIGHT
FR

WING
AME

and trailing edges. Add the sections of
tng spars from Znd W-1 rib to tip. Trim
all spars to actual lepgth and shape.

When dry remove all pins, lift frame
from workboard, Add the two landing
gear supports between the W-1 riba,

Build the left wing frame over left
wing lavownt in a similar manner,

CONSTRUCTION

RUDDER CONSTRUCTION.
Cut rudder part from print steck. Pin
B.1 to workboard. ment end of center
spar to A-1 and pin in place. Add lead-
ing edge - then trailing edge. Cement
and pin rest of the balsa.strips in
?Iace, When dry,- trim of f excess apar
engths and remove frame from workbeard.



