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1. BUILDING, FLYING & ADJUSTING

ALL-BALSA GLIDERS

BASIC DES!GN:

ALMOST ALL CONVENTIONAL GLIDERS ARE VARIATIONS OF THE BASIC GLIDER

ALL
SHOWN IN THE 3-VIEW. THESE SKETCHES MAY BE APPLIED TO ANY GUDER.

THIS MODEL wou :
v o cline' P 4 THIS toory Lountume /|22
HARD LAUNCH MIGKT oy 8
BUCKLE, THE WING. 600D FOR ANYTHING.

‘THIS LAYOUT 1S GENERA!
SIDERED BEST FOR ALL-/
PERFORMANCE.

mnaa HIGH AND
LAUKCH

~ —~ sms
Zv‘ & oy EASILY.
DIHEORAL OR POLYHEDRAL MAY BE USED, /- ,{-
s ﬂ\PERED ELPTICAL <TAPERED PAN. pr.mg
b WW‘GENUDE"* PaN| PANEL _EL, ELIPTICALTIP " PANEL,

DES!

RECOMMENDED SPAN. 12°
(DRAWN 1/6 SCALE)

ADD CLAY WEIGHT
~

/cuv MUST BE

3-VIEW

POINTS “X" ON
WIN

=

el
‘THIS IS THE, SIMPUEST FORM OF GLIDER CAPABLE OF
ANY GLIDER, YOU CAN
ﬂUDl NEm OF FLIGHT IN A FEW MINUTES.

FOLLOW THESE SKETCHES cmsruu.v FOR sﬁv-ev.sTEP

TO THE NOSE UNTIL
THE MODEL BALANCES
LEVEL WHEN HELD AT
THE
GMPS,

WING CONSTRUCTION

SHEET WING STOCK AS

aooED SEEN EROM END VIEW.
THE WING BKOULD BE FORMED FROM '59&1#"!3‘:;: e ]

£ BASIGALLY THE ARFOL (s
CARVED FROM A RECTANGLE

Kuoon eram sHouwn s STRAIGHT, ~—SEE SIZE CHART

EVEN, AMD FREE FRON WARPS,

——
lms DaL3a wiicH
0 GUTS

LEARN

CETE TR

IGN,

wmy mu:uanm

MATERIAL CHART:

RECOMMENDED WOOD SIZES AND GENERAL DIME

ENDS WilL, nm‘ HEE'

UT GUDER POLUSH
. R MME!
SiONS— \\\ ECOMMENDED.

£prst cur 10 ROY
WITH A RAZOR B\-ADE

A e,
‘THEN SAND OFF HIGH SPOTS,

USING CORRSE SANDPAPER.

41HE MIRFOIL DEVELOPS LIFT
BY CREATING A VACUUM.

)

IS RE-

WEIGHT 28%

AIRFOIL

< e

ATHE FINISHED AIRFOIL NAY
LOCK AS SMOOTH i1

AF!‘ER THE FINAL SANDING,

15 STOL

NER IN PROPORTION, THAN THE WING AIRFOIL. AN AP~
'PROXIMATION BY EVE IS ALL 7HAT IS NEEDEQ

m T R .
RFOIL SECTYON OF =  CORRECT
PPY SO8.

FUSELAGE CONSTRUCTION:

ST GLIDE 1S OBTAINED WWEN THE WING AHD
ED AS SHOWN (NOYE THEY ARE PARALLEL)
e N

/@

=) START WITH &
RECIANGULAR
CROSS-SECTION. A3 SHOWN.

NG LEADING EDGE OR 5TAB TRAIING EDSE 18 RAISED.{ ADDING
lNL’IDEHCE) MODEL WiLi TEND TO-LOOP WHEN THROWR, STALL,ETC.

rmi

GE,Dﬂ STAB I.EADM EDGE PRODUCES

RAISING WING TRAJLING

r AIRFOUL
SLOI TO A THIN EDGE.
P
SLOPPLY SHAPED AIR™  CORRECT AIRFOIL Biog
ROL CRACKS WRER
ADJUSTER

RUDDERS SHOULD
BE MADE A TRIFLE

1€ NEED BE,ON FIELD ]

Wi EDH
DIVING TENDENCIES. (INCIDENCE ANGLES GREATLY EXAGGERATED)

) oGr THE lcmvs
BOTTOM OF

IF THE WINS 18 PLACED T00 FAR FORWARO, EXCESSIVE WEIGHT
"XXX" WOULD BE REQUIRED TO BALANGE TAIL-KEAVY FUSEUAGE. THE FuSELAGE
— QA OF
WITH TUE Win PLACED 00 FaR 10 wouLn % LEAVE
BECONE DIFPICOLT YO TURN, LAUNGH AND BDUUST A

sPaN | cHORD | wins gn [ LENGTH] FusELAGE [TaL sH '8/4" DIHEDRAL SHOULD BE ADDED FOR EVERY 6°
e | & Ve 107 3% 12" (NG SOFT | o, o OF ENDJGRAIN WiLD> OF WNGSPANL
W | 2.v4" | 316" | 1-37 |316" x ©/16"| v16" SOFT | REVEAL HUNDREDS OF PORES, YOU CAN ggs'a ‘g‘ﬁs :'?"oﬁg :Z?r g_‘FR {:‘i,‘é.’&éﬁ.”
16| 2.2’ | 316 | 13-U2" | 4" X 52" | 8/32°S0FT | ACTUALLY BREATHE AIR THROUGK THEM. Lot HEASS oon’:"'m SeAL TiEM D
18" 12-3/4"| ane” |15-1a |wxune* [ve”sorv
| 20" | 3" | v&" | 1" [uax 34" |us" SoFT

STAB & RUDDER: P
> |[Zormamrr ] >
STAB AIRFOIL IS SWAPED IN THE SEE 8128 cum—"
BSAME MANNER AS WING ARFOIL. = *‘-—"‘0'%:' -Hi _g"‘mm
1 AT Somn gL et ot o i oasa
vaRy
STRE 15 A SMALLER O o EolE WG AND I FROM THE SKETCHES PRESENTED ABOVE, — BASICALLY MOWEVER, THE FUSELAGE 18 JUST A'STRAIGHT
UKE NER. IP OF BALSA, COUPLING YHE WING AND TAIL SURFACES.

(OTCH FOR THE
WING DIHEDRAL.

T

VOR’WMID OF WI""

THE 5148

AR~ MOUNT FLAT

SR FT OF THE WING. :;‘&M'd& b
e
T AP, When MLy A NAJOR DESION REFINEMEVT yOULD BLIGE ExcESS BALSA OF,
INDUCES LEPT GLIDOE CWCLES { REVERSE FOR RIGNT., REDUCING WEIGHT 35%, INCREASING APPEARANCE
Y

FUSELAGE:

FINAL ASSEMBLY; —
CHECK WiNG POR mmnwru.m# CHECK PUSELAGE FOR

T POOR ALISNMENT. s
Y A UBERAL’

100TH
POSITION IMMEDIATELY BALL OF YOUR LITTLE FINGER.

(BEX CEMENT FILLETTING DETAIL)

'mu BTAB I8 mczn:mo ‘
INVERT ON FLAT WRPMIMAUMIIW

"IN PLACE, CENTER CAREFULLY,
A A D] e csﬂrwg.um&“m

CEMENT RUDDER CUNEVEN DRVING <Gt & ’rslmuw

BUILD UP (N SEVERAL THIN LAYERS.
VERVICALLY  OF CEMENT MAY BRACE TO HO
/ ‘ SSE TN VLE RN

APPLY PRIMARY —

- " coar or cEMENT ~{-A FLAT RUDDER BASE WILL NOT -
CEMENT RUDDER pER:» TO BEAL OFF END U'J"vm MATE A CURVED AIRFOIL. bt  CEMENT SKiN -
FECTLY STRAIGHT QRAIN ON RUDDER. TRIM TO FIT AS SHOWN—— .| a#fvzun n,‘.‘.f&“%‘.'p“{‘ TO ALL WiNG JOINTS.
N ,84M0e0 arow. say reAn T SUCCESSIVE (AYERS OF POLISH OF DOPE BUILD
FINISHING: B R AP T ,,E/"’"“‘ ten st o nily,  UP A SHOGTH HARD FINISHA 8AND BETWEEN GOATS.

el COAT OF DOPE SEALS OFF - T e
PORES, ANo STFFERS
RS-y 50 Tt IT NAY B€ SANDED OFF
-’fmum Your auocTy “SANOED AIR-
A NASS OF TINY RUTS, BUMPS,

FoiL 1
AND FUZZY WATRS, T AL ADDY U 7 AD0 A FEW OROPS 03'

AT LEAST £ TO 3 COATS OF DOPE

" CASTOR OIL KEEPS,
‘SURFACES WARP ot immm
‘WEE AND FLEXIBLE,

OR GUIDER POLISH ARE ADVISED,  OFAQ. IT WILL ALSO SOAK UP WATER. RowTo e 1
TRIMMING THE GLIDE: /"t& NOTE: THE DIVE AFTER A STALL
) ‘ SMLLY\ 18 CAUSED BY A COMPLETE
&L“, . z el \, um OF FLYING BPEED,
FLIGHT \~~
ons-/. OF ALL GLIDERS WiLL PATH DIAGRA! - \ru: n?umml\‘c; ot
HECK-0UT TAlL uvv ~. ERFECT eung—f‘“—~—~~~_\\_
lw.mc: wITH ¢ e
NOSE 13 LAVEL OF SULY -
DEPRESSED. BROUND LINE

lr euusﬂ Dives, aojust GLIDER STALLS, ADJUST

WHEN A FLAT SMOOI
BELOW. A3 IN FIG 2 BELDW:

™
SLIDE i3 ATTAINED,
ADJUST AS IN F16.B

_X OR 4 BELOW.

POI.YI(EDNN. 1" & WING (S CONSIDERED BETTER
YET. WITH IT A MODEL CAN HOLD A TIGHTER
TURN WITHOUT SLIPPING OR SPINHING.

OBSERVOEV DEGREE o’OngL NEEDED. A MT WINB HAS LITTLE muu.m L]

Avoid 'ER - CONTROL A TUl NDS TO LEY G
i S\DE-QLIP AND SPIN
-NEUTRAL ~ BEFORE ADJUSTMENT
e s (0T THAT TRAILNG mg

NTRAING EDAE VP e SrnnG UNLIKE THE UHoTABLE FLAT vruu.
T K0G8 UP ON THE STABILIZER. " DEvELo!
TRAILING EDGE DOWN

I. o
PRESSED WING PANEL.

FINAL ADJUSTMENTS:

CODE; L+LEET, R-RIOHT, D« DOWN, UsUF AWe ADD A LITTLE WEIGHT, RWeREDUCE WEIGHT SUGHTLY
v

nw

el e P
| [__."—'-— = |= aﬁl
- Tor AT ViEw ==

oo e 3 nsoure wnmun o <G angnon o2
ADJUSTMENTS TO KEEP
|~~~ SEVERE DiviNG OR aw.unw—/ DRAG {RESISTANGE) DOWN. GUDER FROM BPINNING,:
E,‘ = {nfr_ [n _.,; - .,] E, gy
IF DIVING: F STALUNG‘ 0 TURH RIGHT: TO WRN LEFT:
F QUDER cuoss STRAIGHT, BUT TENDS DO NOT MERP ETA ADVE  TURN TO THE RIGHT INCREASES, DIVING, .LEFT TURN ALSO CAUSES A NOSE-
DIVE, D 8TAG UP STEAM wrm REDUCE INCIDENCE ON S‘I‘AB FIIST TENDENCIES. ANTICIPATE "NIS BY RE- ATTITUDE. MJUST H)R A TIGKT GRCL!,

D HEND) AM) UCE WEIGHT THEN II(NEIIS! 'WEIGNT IF NEED Bf. DVCII“ NOSE WEIGKT, ING AILERON,

FLAT GLIDE, WITHOUT A STALL OR 8PIN.

OPTIONAL LAUNCHING METHODS: "™\ _,

LEFT HAND LAUNCH:

™S nl:sum MAY BE MODIFIED Ag\n IMPROVED 7}
RIGHT HAND LAUNCH

CATAPULTING WITH 4 TO 8 STRANDS OF

MaSTER THE HAND LAYNCH GLIDER, THEN N &
246" RUBBER WILL ACHIEVE 'mm.(

APPLY
IE LESSONS LEARNED

THE ALTITUDE OF A HAND LAU mpow RED MODELS,
BOTH FREE-FLIGHT AND
CONTROUING.
b e e, e g
UP, AND ADJUS CONCLUSION: oz 1= e oy o A s2miEs OF
CLES. Riow GRcigs 1 ADIUSTED FOR ILLUSTRATED DATA SHEETS, DESIGNED TO BETTER ACuANT
BANK SLIDER @ms RIGKT AND | wiTh CARE IN ADJUSTING AND SKILL ANCHOR RUBSER e honew Ay g;“"_a‘:’s 055'0". CONSTRUCTION
EFQ{‘,E 3:‘",, ";,‘:‘;" ANCLE. X LAUNCHING, IT IS POSSIBLE TO FIRMLY IN “"“’"’- KERr TG INEoRMAON HANDY N REFERENCE
oD Take ey EFT CIRCLE | WIT 100 FT. ALTVTUDE WITH A GUIDER. AND LAueh A5 SHOWK. WELL 33 YOUNGER BUILDERS (K YOUR NEVORBORROOD




2. BALSA FABRICATED WINGS

] m‘%_ - i
: T S ey, =
] =TT veicaL TempLaTe LavoutHI! i)
] m T = -
THE INSTRUCTIONS IN THIS asﬂf(%nguﬂnz'rzlchi?\r;‘sg%%crnm
SHEET CAN BE USED AS A ~SIZE PLANS,
- GUIDE FOR BUILDING BALSA- FOR YOUR PARTIGUL AR MODEL
v* DINEDRAL FABRICATED WINGS OF ALL TYPES. :

SINGLE-CURVE SHEET-BALSA WING  os Sies sooe razon 1o

GUT OUT ALL MODEL PARTS|
MARK OUTLINE OF WING WITH
v PENCIL OR BALL-POINT PE .
‘/

POLYHEDRAL

USE STRAIGHT]
EDGE ON ALL
STRAIGHT CUTS.

UNCURVED WINGS.

CURVED SHEET st
THIN SHEET BALSA wiTH OR w:ﬁfou? '}']32 BEVEL WING EDGES AT DIHEORAL BREAKS

AIRFOIL-SHAPED
- e FLAT SHEET BALSA
POPULAR ON GLIDERS FOR SMALL RUBBER AND GAS FOR SMALL RUBBER AND INDOOR MODELS]

DOUBLE-SURFACE SHEET-BALSA WING
v:u'r A COAT OF CEMENT ADgE;:rR—AsTHEELEVNNGI

“6ULL" DIHEDRAL QVER EDGES AFTER
SHAPING. AND SANDIN

BEVEL LEADING EDGE AND

TRAILING EDGE OF BOTTOM

SHEET TO FIT FLUSH WiTH
TOP SHEET.

PIVOY UP
FOR LOWER CURYE

N.ACA. TAPER
METHOD
PIVOT MASTER RIB
TEMPLATE (L ARGEST
k RIB) ABOUT A POINT ON
LEADING EDGE UNTIL

J——
\\\\\\*ks\\\\g
”7

REFERENCE LINE

PIVOT POINT

IT INT TS
VARIATIONS OF DOUBLE-CAMBER ' REFE_R!ERHSGEEGUNE AT
SHEET~BALSA WINGS PIVOT DOWN THE REQUIRED LENGTH

FOR UP{'ER CURVE = TOR BOTH SURFAGES.

POPULAR ON CONTROL-LINE FREE-FLIGHT SPORT ~=—==gm=p 0.6

"TIP* DIHEDRAL

CUT OUT WING BLANK
AND MARK POSITION OF
LEADING AND TRAILING
EDGES WITH A PENGIL.

CUT OUT FOR
HARDWOOD SPAR
IFIT IS CALLED

CARVED SOLID WING

N

-

SAND WING TO

S\

L5

SRR LD V222

ILLLLULARELARRLLRRN AR RS

I
WIDTHS AND THICKNESSES OF
LAYERS ARE DETERMINED BY
THE DESIRED AIRFOIL,.

EVERY OTHER LAYER
CAN BE CROSS-GRAINED

PRELIMINGRY SHAPING
CAN BE DONE WITH A
MODELERS' KNIFE,

TemaTERF.0.6.

USE ANY NUMBER OF
LAYERS-0DD NUMBERS
PREFERRED

%’4

LEADING EDGE swee="

USE TEMPLATES TO

OBTAIN DESIRED ___

AIRFOIL SHAPE.
=

FINISHED SHAPE et

SOLID WINGS USED GENERALLY FOR
CONTROL-LINE SPEED AND SPORT

ENTIRE WING CAN
BE SANDED TO SHAPE

TUBING FOR
CONTROL-LINE
DELS

VARIATION OF
LAMINATED WING

T T

eiessiramsvseransinns.

MODELERS' KNIFE

” CONTROL-LINE

BEVEL EDGES AT DIHEDRA\.
BREAKS, MAKE SLOTS TO
FIT DIHEDRAL BRACES.

CARVE TO
SHAPE WITH

INSTALLATION
CUT OUT CENTER]
OF INNER LAYERS,

TRAILING EDGE|




3. CHUCK-GLIDER DESIGN DATA

DESIGN LAYOUT FOR BASIC HAND-LAUNCH GLIDE

- SPAN(6 TO 8 x CHORD) 1l
18

GHORD

WING SIZE: Select a span and chord which will give a
‘wing size from 30 to 50 square inches in area. The span
should be six to eight times the length of the chord; the
approximate thickness of the wing airfoil, 1/16” 1o each
1" of chord.

;4*.—
¥y oo
DIHEDRAL

1§ T02"FT.

FUSELAGE LENGTH: The fuselage length—
the tota! length of ths modal from the nose

1o the trailing edge of the stab or rudder, ~ WING INCIDENCE ¢
2° TO 3¢

whichever is farther from 'l':‘. noese—should
be approximatsly ‘from three-quartars 1o o
the same length as the wingspan. The ¥
maximum fuselage depth should be no
more than one-third the wing chord. The
moximum fusclege thickness should not

= =

WING AREA: To determine the amount of wing area,
multiply the span by the chord; then subtract the area
removed in making the semi<ircular tips (Area of half-
circle is determined by multiplying the radius by the
radivs and then by 1.57). An airfoil shape similar to the
one shown above is recommended, as it will assist in
achisving excellent results with maximum stability.

DIHEDRAL: Dihedral is the angular setting of the wing
panels with respect to the horizontal plane of the front
view of the model. For simplicity of canstruction, a V.
type dihedral is recommended, as shown above.

5 SHEET BALSA

GENTER OF GRAVITY
APPROX. % CHORD
FORWARD TE.

e

o
exceed one-quarter of the fuselags depth. = —
€ MOMENT ARM(N.M.AL l
4 ' ¥

MOMENT ARMS: The distance hetwean the centerline of
the wing and the centerlina of the stab is known os the

T |
TAIL MOMENT ARM (l{' TO 2 X N.M.A)
!

STAB INCIDENCE: -1* 1o o?

Tail Moment Arm. This should be one and ene-half to  INCIDENCE: Incidence refers to  RUDDZR AREA: Selact the values whidh
twice the length of the Nose Moment Arm (the distance  4he fixed angle at which the wing  identify the type of rudder used. tor m
between the centerline of the wing and the nose of the  or g1ah is set with refarenca to the  single rudder, the area should be 9% to
fuselage), with the length of bath teil and nose moment horizontal reference line of the 11% of the wing area; for a single 1udiler
arms equaling the fuselage length between the nose of fuselage side view (see drawing).  with fip plates, use 10% to 13%; for

the fuselage and the centarline of the stabilizer.
i wing i

For @ basic hand-launch glider, double ruddérs, 12% to 16%.

should be from 2°  CENTER OF GRAVITY: The point at whith

SPAN(3 TO 5 X CHORD)
rd |

STAB AREA: The sizo of the stabilizer should range from 35% to
A45% of the wing area. Also note that if the tail moment arm
selected closely approxis the mini; d, then use
« large stab arsa. If the tail moment arm selected is nearer the
maximum suggested, then use a small stab area.

ADJUSTING TECHNIQUE: Add ballast in the form of clay to the
nose of the fuselage until o glide is obtained with a slight nose-

15 SHEET BALSA

to 3°, stab incidence from 0° to  tho model airplane is balanced about all
1°. If maximum stobility is pre-  its axes is known as the Conter of Gravity.
ferred, use the maximum value When the center of gravity is too far for-
for wing incidence and the mini- waid, the model will dive, and when tno
I mum value for stab incidence.

far to the rear, the model will stall. If you
follow the proportions set forth for' the
correct tail and nose moment arms for this
glider, the theoretical center of gravity witl
be located approximataly one-third of the
wing chord forward of the trailing adge.
- _"PPOINT OF RECOVERY

e
C

“S<LEFT TURN IN GLIDE
L,—msur TURN IN CLIMB

DESIGN LAYOUT FOR CONTEST HAND-LAUNCH GLIDER

SPAN (6 YO 8 X CHORD)
[C)

CHORD

RECOMMENDED
AIRFOIL SHAPES
...

‘\@

AIRFOIL SHAPE: There are
twe fypes of airfoil shapes
which can be used. The flat
bottom airfoil (A) is recom-
mended as a first design
after which an under-cam-
bered section (B) con be em-
ployed if desired.

INCIDENCE: Only o small
amount of incidence is rec-
ommended with a contest
hand-launch glider to assist
in maintgining a moderate
amount of stability without
affecting the altitude obtain.
able in launching.

WING SIZE: Select a span and chord which will give o
wing area of from 40 to 60 square inches. This size is
preforable if your only previous experience has been
with a basic hand-launch glider, Use the same chord-to-
span rafio limits as on the basic hand-launch glider. A
high span-tochord ratio is preferable on a contest glider.
The thickness ratio remains the same os on the basic
hand-launch glider.

POLYHEDRAL
¥ 102" /FT.

STAB AREA: The stab should be
30% to 40% of the wing area. If
ﬂaviws experience with a contest
ind-launch glider is lacking, or
launching ability is moderate, use
a stab area which closely approxi-
mates the maximum suggesied, in
conjunction with the minimum sug-
gosted for the tal moment arm.

/-,E' SHEET BALSA

CHORD
2

=g =

RUDDER AREA: Select the set of values
e which identifies the type of rudder used:
i gle rudder use 8% to 10% of the

WING AREA: Determine the
amount of wing area using
the same procedure as on
the basic hand-launch glider,
subtracting the area tut
away at the wing tips. For
a tapered wing panel, figure
the area of the cut-away
triangles by multiplying one-
half the length of each tri-
angle by the width.

e

+704 ToTAL POLYHEDRAL

POLYHEDRAL: Polyhedral, as
shows, is a form of wing
pane! arrangement prefer-
able to the V-type dihedral,
except possibly when the
span-to-chord ratio is low.
In the design shown, °'mly-
bedral is vied to best advan-
tage for contest flying.

FUSELAGE LENGTH AND DEPTH: The fuselage length
should be one to one and_ one-quarter the wing span.
The maximum fuselage depth should be no more than
one-third the wing chord, The maximum fuselage thick.
ness should not exceed one-quarter of the fuselage depth.

CENTER OF GRAVITY

% SHEET BALSA:

wing area; for single rudder with tip plates,
use 9% 10 12%; for double rudder, 11%
to 15%, after which the procedure Is iden-
tical to thot used for determing stab area.
A dorsal rudder design as thown is recom-
mended for optimum directional stability,
and can be adapted if a single rudder with
or without tip plates is contemplated.

RUDDER

APPROX. 4 CHORD
X1 Forwaro of TE.

T e RO BALSA S —
i = e B e
' STAB INCIDENCE: 0°TO I*

turn: Begin by woiping the rudder to the Iaft a little at a time
wntil a wide circle is obtained in the glide. Make final adjustmonts
by warping tight inboord wing pane! down, or, if recovery is
too quick and the model stalls, use right stab panel to delay

up tendency. For right-hand launch to the right adjust for a left \\ ' WIND DIRECTION

\\\(('FLIGHT PATH

recovery and tighten turn. In doing so, it may be necessary to .
remave some clay to for the cdditional o ~— NOSE MOMENT ARM (N.M.A) TAIL_MOMENT ARN (2} TO 3x N.MA)
wffect of the stab adjustments. S~ START O s 1z
—~————e F
LAUNCH
~3p.0.6. P %5 SHETT BwSA
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4. SIMPLE SLAB-SIDER BUILDING

STEP I~ STUDY PLAN:

FAMILIARIZE YOURSELF WITH THE FUSE- - \
PLAN, ANO DETERMINE OUTLINE

LAGE PLAN, P = \
OF THE BASIC FUSELAGE SDETO BE__ 7 I ;)
CONSTRUCTED. — e
NOTE THE CABIN AND !awznsr«ucmnsg

DETAILS ON THE SKETCH ARE ADDED

LATER, AS ON MOST MODELS. T~

KDDL

PUSELAGE $IDES SUCH AS THI3 ONE, WITH ONE STRAIGHT AND O':E\ ‘AN OPTIONAL METHOD OF INSTALLING DIAGOMALS 13 SHOWN HERE. IF
BENT LONGERON, HAVE A TENDENCY TO PULL OUT OF SHAPE. THIS 1/8" 50. LONGERONS ARE USED, USE I/16" SO. DIAGONALY, NOTCHED INTO
CAN BE PREVENTED 8Y THE ADDITKIN OF DIAGONALS AS INDICATED. THE UPRIGHTS AS RZQUIRED,

f] _ﬁ“\\‘*‘“Q\\ BASIC FUSELAGE 8IDE OUTLINE / \

~!

ARE BENT EQUALLY AS IN THESE SNETCHI

STEP II—- LAY OUT LONGERONS:

SELECT MEDIUM-HARD STRAIGHT GRAINED WARP-FREE
STRIPS OF BALSA FOR THE ‘WONGERONS. ~BRACKEY

DO_NOT PIERCE OR ARUISE LONGER
WITH PINS, OR THEY WiLL BE

WITK A SHARP RAZOR;
CUT A DOUGLE SET OF FUSE-

LAGE UPRIGHTS, AND CEMENT ONE
OF EACH IN FLACE, COMPLETING THE SIDE.

NOTE: PINS ARE NOT SHOWN
TO AVOID CONFUSION.:

STEP IV START SECOND SIDE:
PINS NOT BHOWN TO AVOID CONPUSION.
LAY OUT THE LONGERONS FOR THE SECOND \
SIDE DIRECTLY QN TOP OF THE FIRST:
SLIP THER BETWEEN THE PINS
WITHOUT RENOVING THEM.

IN STEP IIL, THE STAB REST
AND FUSELAGE UPRIGHTS ARE ADDED
NEXT, COMPLETING CONSTRUCTION OF THE
SECOND SIDE.

THE FUSELAGE SIDES SHOULD REMAIN PINNED TO TKE
PLAN UNTIL THOROUGHLY DRY, THEN RENOVED CAREFULLY

s SHoWD Holo T LomdEme. 3 STEP - ALLOW TO DRY THOROUGHLY:
OF THE SECOND SIDE FLUSH WITH THOSE
OF THE FIRST, TO INSURE ALIGNMENT.

NOTE DOUBLE UPRIGNTS REINPORCING STAB REST.

STEP MIL— TRIM, SAND, AND SEPARATE:

WAX PAPER MIGHT PREMENT THE SIDES FROM STICKING SLIGHTLY,
BUT THE CURE SEEMIWWORSE THAN THE DISEASE. /\

POSSIRILITY OF THE STAS
PERSONALLY, WE DON'T LIKE WAX-SOAKED CEMENT. / -

REST SAQQING.

BAND ROUGH SPOTS OFF, REMOVE EXCESS
CEMENT, AND SEPARATE,AS
ILLUSTRATED, WITH A

RAZOR.

<——CONSTRUCTED IN THIS WANNER,
YOUR FUSELAGE SIDES, WHICH FORM
THE BASIS FOR THE ENTINE FUSELAGE,
WILL BE ACCURATE, NEAT AND WARP-FREE.

/ WITH YOUR SIDES COMPLETED, YOU ARE NOW READY TO

THE NOSE AND POINTS OF MAXIMUN - START ASSENSBLL
SHOULD BE BRACED ACCORDINGLY. THIS TYPE
FUSELAGE CONSTRUCTION IS ADAPTABLE @
BOTH GAS AND RUBBER MODELS,

STEP MII-READY FOR ASSEMBLY:

STEP I~ CUT CROSS'P‘ECES:—\\ \mﬁue! TOP PLAN VIEW NAY ALSO BE USED TO CHECK ALIGNMENT

ganEmy LI I | e

ittec s ' T Hﬂ/«ﬁ"’"“

DUPLICATE A8

ey

IF A DIAGONAL WAS INSERTED IN THIS END SECTION,
IT WOULD PREVENT THE

DIAGONALS ARE NOT REALLY NEEDED I EI.;)NGERONS

STEP IX~ CEMENT CROSS-PIECES:

STARTING WITH THE STRAIGHTEST ﬁon'non OF YOUR

FUSELAGE, AS SEEN IN THE TOP PLAN VIEW, CEMENT

THE REQUIRED UPRIGHTS TO THE FIRST SIDE AS
i HERE.-

THE VERMICAL FACE OF THE
TRIANGLE WILL DETECT MIS-
ALIGNMENT AS

MA

CROSS-PIECES IN RELATION
TO THE WORKBENCH AND TO
THE LONGERON ITSELP.

7
<FUSELAGE SIDE ON WORKBENCH (FRONT VIEW)

STEP XI- CEMENT SECOND SIDE IN PLACE:

NEXT, APPLY A DROP OF CEMENT TO EACH CROSS-PIECE,
AND DROP THE SECOND SIDE (N POSITION.

ONCE AGAN, THE BALSA ALIGNMENT TRIANGLE
WILL COME IN HANDY.

ENDS TOGETHER, UNTIL CROSS-
PIECES ON FORWARD SECTION ARE
THOROUGHLY DRY.

CHECK ALIGNMENT ON ALL-
SIDES WITH TRIANGLE.

|
i

THE AFT SECTION OF THE
FUSELAGE MAY NOW BE PULLED
STEP XII— NOSE CROSS-PIECES: TOGETHER AND CEMENTED AT THE

" WP S TAIL POST, AT THE EXTREME REAR;
MOST FUSELAGES TAPER IN TOWARD THE N
NOSE, AS SEEN IN THE TOP VIEW AT mzd—'——'" :
EXTREME RIGHT.

TO SIMPLIFY THIS P OF THE ASSEMBU./

= .
STRETCH A RUBBER BAND AROUND THE ’%// T
NOSE, AFTER THE CROSS-PIECES HAVE ==

NP IF THE FUSELAGE SHOWS
BEEN CEMENTED IN PLACE A TENDENEY TO BOW ONE

WAY OR THE OTHER OF THE
CENTERLINE, AS AT THE RIGHT, 1T (==
CAN BE ADJUSTED 8Y PULLING THE
ARCHED SIDE REARWARD A FRACTION, AND
PINNING UNTIL THE CEMENT SETS.

I

SSS=
STEP XL~ CHECKING ALIGNMENT:
WITH THE ALIGNMENY COMPLETE, THE REMAINING CROSS-PIECES
MAY BE INSERTED.
STEP XT¥.—~ SANDING:
GIVE THE ENTIRE STRUCTURE A GENERAL
SANDING TO REMOVE ROUGH EOGES,
FINGERPRINTS AND EXCESS
CEMENT>
YOUR BASIC FUSELAGE STRUCTURE
1S NOW COMPLETE, AND READY FOR
THE_SUPERFICIAL DETAILS, SUCH AS A
CADIN, STRINGERS, NOSE PLANKING, GEAR ETC. H

CONSTRUCTION PRINCIPLES OUTLINED HERE ARE APPLICABLE TO MOST MODELS UBING THIS TYPE FUSELAGE CONSTRUCTION. e
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BASIC FUSELAGE CONSTRUCTION
(GLIDER SHOWN —BUT SIMILAR FOR RUBBER AND GAS)

5. CABIN SLAB-SIDERS

MAKE ASSEMBLY
FORMERS FROM
STRIP BALSA

3 ———
SHAPE FUSELAGE/""' F
TOP TO. MATCH

) ] !
S =

222 TP / | WiNG DIHEDRAL
cEF SIDE. . %
L | 1 L FRONT

DETACHABLE FLYING SURFACES

LAYOUT FOR TYPICAL BUILT-UP TYPE FUSELAGE .

BUILD SECOND SIDE
OVER FIRST — AND
SEPARATE WHEN DRY
WITH RAZOR BLADE

USE MODELLING
KNIFE TO CUT
OUT BALSA PARTS

I —
T H g ﬂ et~

BUILDING PREPARATION

CHOOSE HARD BALSA STRIP (OF
SAME STHRENGTH) FOR LONGERONS

HECK ALIGNMENT
AG\T THIS émag

HOLD WITH RUBBER

DRAW UP FULL-SIZE
BAND UNTIL DRY —~———

TOP AND SIDE VIEWS

CUT ALL SPACERS
IN PAIRS =~ TO
INSURE ACCURACY

ADD CABIN SPACERS
BEFORE JOINING AT
NOSE AND TAIL =2

WHEN MARKING PARTS
ONTO SHEET, SEE
THAT THEIR GREATEST
LENGTH FOLLOWS GRAIN

SAND ENTIRE FRAMEWORK|
AND CHECK FOR ANY
WEAK JOINTS BEFORE
COVERING WITH TISSUE

SHEET b 7/ = e
PARALLEL SIOES - A@{—}A =%
AT WING POSITION T N 7==X]

NOSE BLOCK

(BUILDING STAGES ARE ON THE NEXT PAGE) PULL IN AT NOSE AND
TAIL ~ THEN ADD ALL
REMAINING SPACERS

CEMENT FORMERS
AND STRINGERS
IN PLACE

START BY BUILDING UP
DEARER/ FORMER ASSEMBLY

TRIM_HARDWOOD \

ANT[-WARP
'W' BRACING .

HOLD WITH A RUBBER

MOTOR BEARERS BAND UNTIL CEMENT DRIES

TO NOSE CURVE \

F/F GAS § INSTALL FORMERS

AND STRINGERS

DETACHABLE
NOSE BLOCK
FOR WINDING

=

NOTE: HALF-NORMAL
WIDTH SPACERS —
SINCE TWICE AS
MANY ARE NEEDED

LAMINATED @ e
NOSE BLOCK @ §

SUITABLE FOR BOTH HOLLOW OUT NOSE 5LOCK 6
SHEET f{ﬂﬂiﬁ RUBBER AND GLIDER RUBBER POWER ~~FOR LEAD we:snr\
RECTANGLES {fa—(INSTEAD OF BLOCK) TYPE

ﬂ ) ~8ILL DEAN.

&

TOWHOOKS
MOUNT
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6. SHEET & BLOCK FUSELAGES

PROFILE
" TYPE

wi
IN

CUT OUT TO suIT
SIDE-MOUNTED MOTOR

BLACK TISSUE

=

USE MODELLING KNIFE TO CUT

INDOWS — DOPED

PLAGE
Y

FUEL .
FosiTION TN cemenT PYwoop - 3
H PLATES TO NOSE / \
a \

TYPICAL FREE FLIGHT SPORT TYPE. MID OR LOW
WING USUALLY USED FOR CONTROL-LINE VERSIONS

DETACHABLE
STABILIZER
MOUNT

ADD SHEET
WING MOUNYT

ATTACH
LANDING GEAR

"GEMENT SIDES g
70 FRONT FORMERS.
AND MOTOR
BEARERS

PLYWOOD

L6
ATTACH BEARERS TO
FRONT TWO FORMERS

ATTACH NOSE
SHEETING AND
CUT OUT TO
SUIT MOTOR

CELLULOID
A

GABIN (
\ i

LOCATION
SLOTS FOR
FORMERS

ADD SHEET MOUNT
FQR DETACHABLE

STABILIZER
—

CEMENT ENDS

TOGETHER — ADD
REMAINING FORMERS
AND COVER TOP AND
BOTTOM WITH SHEET

FIN CEMENTED TO
DETAGHABLE STAB.

7N

/

<

- ,-_:1,/

WITH SMALL MGDIFICATIONS, STRUGTURE
1S ALSO SUITABLE FOR RUBBER MODELS

i5

BLOCK TYPE CEMENT OTHER

SIDE PIECES

MARK TRIMMING
LINES WITH A
BALL POINT PEN

ADD TOP
BLOGK PIECES,

ADD MOTOR
BEARERS

ATTACH L.G. TO
PLY FORMER

CARVE TO SHAPE.

AND CHECK SECTIONS
WITH TEMPLATES

WINDO

FIXED TAIL

THIS CONSTRUGTION IS BEST SURFAGES NosE.
SUITED TO GONTROL LINE MODELS
B8LOCK P SEPARATE BLOCKS — THEN ~
%%%E OUTL/NE/// , '>| TRAGE TOP VIEW OWTLINE :3
BLOCK TYPE T ON FLAT INNER FACE g

OF LOWER BLOGK AND -

SPOT-CEMENT TWO CUT TO SHAPE

BLOCKS TOGETHER-
AND CUT OUT SIDE- —
VIEW OUTLINE///

Z
s
75 GARVE UPPER

" #BLOCK TO TOP,
‘VIEW OUTLINE ',

o

A

CARVE AND SAND TO
EXTERNAL SHAPE — THEN

FORMER A Z SPOT-CEMENT
o Z TWO .HALVES

/7/ 2 TOGETHER AGAIN

ATTAGH L6. TO i TN
&(«\/ PLY FORMER ( \ JOIN GOMPLETED /\
€

SECTION

RECESS TO
a TAKE PLYWOOD
\ MOTOR MOUNT
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8. RUBBER MOT
7. MAKING STRONGER FUSELAGES OTOR TECHNIQUE

- : RUBBER MOTORS
COMMON TROUBLE SPOTS IN CABIN TYPE FUSELAGES: METHODS OF PREPARATION
"'TNN.\TABADJUSTMENT SHOULD BE CEMENTED EVER NOTICE HOW SOME BUILDERS SPEND THEIR TIME AT THE FIELD, MAKING REPA»IE:SP

ANYBODY CAN HAVE A LITTLE BAD LUCK, BUT THOSE PLAGUED WITH IT ARE USUALLY I.CONVENTIONAL METHOD  OVERLAP ENOS
warp resisrance [} THE ONES WO PAY THE LEAST ATTENTION TO CONSTRUCTION DETAILS.  BY ANTICIPATING =

OF THIS RUDDER TROUBLES WHICH THE MODEL IS LIKELY TO ENCOUNTER, IT 1S POSSIBLE TO STRENGTHEN
O e onet £ ] THE MODEL ACCORDINGLY, AND DOUBLE TS LIFE EXPECTANCY.

P TIE SQUARE KNOT

-
1

THE CABIN AREA IS THE' BIGGEST PROBLEM ON THIS TYPE STEP ONE:WEASURE OUT REQUIREO MOTOR  STEP TWO.LAY OUT REQUIRED NUMBER OF
& DORSAL, SO MOUNTED, 1S APT TO MODEL. BEAR iN MIND THE WING, STRIKING AN OBJECT LENGTH AND FASTEN PINS AT EACH END
CRACK OPEN TOP FUSELAGE TISSUE. WITH (TS TIP, WILL EXERT A SEVERE TWISTING ACTION ON

STRANDS AROUND THE PIN MARKERS WITH

STEP THREE:TAKE BOTH ENDS AND TIE
A SQUARE KNOT TQ COMPLETE MOTOR.

POINT OF REQUIRED LENGTH, AT LEAST TWO INGHES OVERLAP AT EACH

THE WING MOUNT AREA. WEAKENED 8Y FUEL SEEPASE, END

SoniTS 2o DouaLe -comonie & e anamen > 2."ROPE" TENSIONER METHOD

A HOLD-DOWN HOOK MUST BE

A STAB REST IS VERY- SECURED YO STRONGEST

IMPORTANY. STAB MUST
BE XEYED IN ADDITION.

-C®

STEP TWO. PREWIND MOTOR APPROXIMATELY. 100 TURNS.
STRUCTURAL MEMBERS.

IF END GRAIN"TS NOT GIVEN A PRE-
UIIMNARY COAT OF CEMENT, ABSORBTION

= e
= = M
X ol — p—
A /- R - STEP ONE: PREPARE MOTOR TWICE THE REQUIRED LENGTH
ITABLL
\ v USING THE CONVENTIONAL WETHOD STEP THREE: HOLDING
IMPORTANT.

WILL WEAKEN THE JOINT. THIS 15 VERY STEP FOUR:BIND ENDS WITH
TYPICAL MOTOR BEARINGS

BOTH ENDS LET MOTOR ENTWINE. RUBBER TO GOMPLETE MOTOR.
‘SOLDERING IS BEST DONE WITH AN IRON OF NOT W

LESS THAN 100 WATTS. ACID CORE SOLDER DOWEL & BOBBIN ROUND HOOK 8 DOWEL DIAMOND HOOK & DOWEL  TRIANGULAR HOOK & DOWEL

‘ FOR PIANO WIRE, ROSIN FOR ELECTRICAL wom(_ RUBBER L‘UBR'CANTS
CROSS-SECTIONS: WARM WEATHER. ; z

THERE ARE MANY METHODS OF CONSTRUCTING A FUSELAGE, AND EACH IS BESET MIX SIX PARTS OF
IN A DIFFERENT MANNER THE STRUCTURES BELOW WILL GIVE UTTLE TROUBLE GLYCERINE TO EVERY

m E’;C:Tz:grgfo:REEN
LT AN

MOLEGULES WHICH
4 ! l

! I,a CARE AND STORAGE HASTEN RUBBER

ONLY THE BEST OF BALSA SHOULD BE USED FOR LONGERONS.

WHENEVER POSSIBLE, UPRIGHTS:
SHOULD BE IN ONE PIECE, AS IN
THIS PARTICULAR DESIGN.

LACK OF A4 FUEL DRAIN Alliws
GEAR INSTALLATION: fon vy wooe.s, » povate-sur——t =/ " RE T 2o
PIANO WIRE (S STRONGEST WHEN 17 IS NOT GENT AT ALL. e s BENDS INwaRD 5 s
NECESSARY BENDS SHOULD BE HELD TO A MINIMUM, AND INATI(')NS OF BALSA SHEET FILL-IN, ALL
MADE WITH A GREAT DEAL OF CARE TO AVOID CRYSTALLI GRAIN RUNNING AS INDICATED, IMPROVES GEAR JOINT SHOULD BE BOUNI
e, TOO MUCH | APPEARANGE, PREVENTS ALL'AILMENTS.

WITH WIRE STRAND, SOLDERCD,

NORMAL FLEX REMAINS UNAFFECTED RE-BOUND AND SOLDERED. AGUN

SAND YO A STREAMLINED SECTION
\~—THIS GEAR IS SUPE~
RIOR TO ONE AT
LEFT AS NO BEND
IS NECESSARY AT
JUNCTION WITH
FUSELAGE.

~{60%  COLD WEATHER:
=578 MIX FIVE PARTS OF
I = GLYCERINE TO EVER
FIVE PARTS OF 3
TINCTURE OF GREEN
SOAP.

ONE OF THE BEST METHODS
OF MOUNTING GEAR 1S WITH

DETERIORATION
I | WRAP RUBBER MOTORS
i LOOSELY IN S
I ] | Y WASH MOTOR N o
i ‘ I T4 THOROUGHLY
174 = - A . AFTER A DAY'S
PLANKED FUSE- USE, SELECTED— {SHEET FUSELAGES RE-

CLOTH AND PLACE IN
LARGE JAR OR
WETAL CONTAINER.

SHOULD IT BE NECES-

FLYING OR
4 IMMEDIATELY AFTER BQUARE KNOT BEST
ABRUPTLY, SARY TO BREAK CABIN  LAGES ARE RE-  LONGERONS,B00D QUIRE CLOSE FORMER H f A FLIGHT IF IT FOR TIEING BROKEN
UPRIGHTS, STRENGTH-  ALLY DURABLE  JOINTS THROUGH- SPACING. NOTE CROSS- SHOULD GET DIRTY. STRANDS. FOR SECURE sl I LI111T %
INTERNAL DAMAGE EN AS SHOWN RBOVE, out. BRACES, LONGERONS. KNOT, CLEAN AND MOISTEN P

BROKEN STRANDS DEFORE

: WINDING EQUIPMENT AND PROCEDURE ™" ™"

PAA-LOAD DUMMY, BATTERIES, RECE!VERS AND ALL HEAVY .
OBJECTS MUST,BE BRACED TO WITHSTAND CRASHES WITHOUT MOTOR MOUN1.S'
TEARING LOOSE. BEAM MOUNTS SHOULD BE LONG———=

STRETGH MOTOR AS INDICATED

USE LIGHT WINDER TO OBTAIN MAXIMUM NUMBER OF

FOR INDOOR MODELS
WITH HIGH GEAR
RATIOS TO SPEED

USE HEAVY DUTY WINDERS
MOUNT HOLES DRULLED it FOR OUTDOOR MODELS f
CLOSE TO END MAY cause FOR SAFETY FASTEN
SPUT AS INDICATED

[BATTERIES BEFORE CRASH.
NEW LOCATION AFTER CRASH,,

WHILE WINDING,
WINOING HOOX SEGCURELY UP WINDING.
o , N PLACE
RADIAL MOUNTINGS ARE IN WIDEST USF
JUST & BAD STALL IN THE GLIDE IS ENOUGH TO SEND TODAY. THRUST MAY BE ADJUSTED FAB ————P.0.G
OBJECT CLEAR THROUGH 4 OR S SHEET FORMERS, Riraran, 1LY, MOUNTING IS SIMPLE. FIREWALL
DOWELED N PLACE. AS SOON AS THE NOSE 1S STRUCK BRACE & GUSSET MUST BE CEMENTED SECURELY. )




18

9. AIRFOIL PLOTTING

AIRFOIL TERMS-WHAT THEY MEAN.

-

UPPER CAMBER! THE UPPER CURVATURE LOWER CAMBERITHE LOWER CURVATURE UNDER CAMBERITHE REVERSE CURVATURL
OF THE AIRFOIL. OF THE AIRFOIL. OF THE LOWER CAMEER.

"/me‘sgwf-wﬁrﬂzum. o 40 50 60 70 80 90 100
HIHIIIHHI iR
TTeee 4 e e 'Nnmzutgm“gétmnn IIH l f l l I | I |

DATUM LINE A REFERENCE LINE ABOVE AND BELOW STATIONS. POSITIONS AT WHICH THE POINTS FOR THE

WHICH THE POINTS FOR THE AIRFOIL CURVE ARE AIRFOIL CURVE ARE TO BE PLOTTED.VALUES ARE ACTUALLY

PLOTTED. PERCENTAGES OF THE AIRFOIL LENGTH MEASURED FROM
THE LEADING EDGE OF THE AIRFOIL.

POINT OF CRIGIN

N.A.C.A. 6412

sTATIoN [ o [1esf2sd solrso] vo [is [20]2s [20] 40[50]e0 [70 [0 [ 50 95 Jioe
jl’g’éggg 0,00 2733 8005 38 [6.57|7.58 14 |Inegu o, 33f1.78[0.t2
j&;ﬁﬁﬁ 10.001+1. .059-1.99 .67} |.25'Q."“‘ 21 580.7810.850.73/0.3910.18 -0.12|

LEADING EDGE RADIUS: .58  SLOPE OF RADWS: 6/20

BLEND CURVES INTO CIRCLE.

e~

LEADING EDGE RADIUS GENERALLY THE
DISTANCE ON THE DATUM LINE FROM THE
POINT OF ORIGIN OF THE GIRCLE TO THE
ZERO STATION(LEADING EDGE).ONLY EXGEPTION
BEING WHEN A SLOPE OF RADIUS IS GIVEN.
NOTE: NOT ALL AIRFOLS HAVE A LEADING EDGE RADIUS,

AIRFOIL ORDINATES EACH AIRFOIL HAS A TABLE OF VALUES WHICH
WHEN TRANSFERRED TO THE CORRESPONDING STATIONS ON THE LAYOUT,
ABOVE AND BELOW THE DATUM LINE,WILL INDICATE THE POINTS FOR THE
AIRFON. CURVE. THE TOTAL AIRFOIL LENGTH IS CONSIDERED AS 100 % WITH
THE TABLE OF VALUES DIRECTLY RELATED. EXAMPLE:-1.23=1.23% |.OCATED
BELOW DATUM LINE AT THE SPECIFIED STATION.

N.A.C.A. CODE BREAKDOWN NOTEUSE ANY. UNIT
| POINT OF ORIGIN F MEASURE.
DATUM LINE
NATIONAL MAXINUM AIRFOIL 3
ISORY THIGKNESS IS 12% WITH SLOPE OF RADIUS. WHEN A SLOPE IS
COMMITTEE RESPECT TO ITS LENGTH. GIVEN FOR THE LEADING EDGE RADIUS,IT IS

AERONAUTICS POINT OF HIGHEST CAMBER
IS AT 40% STATION.

SERIES DESIGNATION

PLOTTING THE AIRFOIL

STEP ONE. SELECT AN ARFOIL LENGTH, TRYING STEP THREE: LoCATE ALL OTHER STATION POINTS.
. ,

TO USE A SIZE WHICH CAN BE EASILY SUBDIVIDED a® m om oo 2

INTO TEN MAIN STATIONS AND WHERE REQUIRED

INTO SUBSTATIONS. EXAMPLE: A 63 AIRFOIL LENGTH .

WILL BREAK DOWN INTO TEN MAIN STATIONS £ APART, .
e T

TRAILING EUEE\ u“; g

TO INDICATE THAT ITS GENTER IS NOT
LOCATED ON THE DATUM LINE BUT RATHER
ON A DIAGONAL LINE REFERRED TO AS

THE SLCPE CF THE RADIUS, A PROPORTION .
1S GIVEN AS IN THE N.A.CA. 6412 FOR ITS
CONSTRUGTION,

ONE PERGENT EQUALLING {;

rLEADING EDGE
DATUM_LINE

STEP FOUR:oraw GRID LINES PARALLEL TO,ABOVE
AND BELOW DATUM LINE AND SPACED APART 1% - 2% OF
THE AIRFOIL. LENGTH. NOTE: THIS STEF OPTIONAL,BUT ADVISABLE
FOR MDDELFRS WITHOUT PREVIOUS PLOTTING EXPERIENCE.

STEP TWO LOGATE TEN MAIN STATION POINTS, W 20 30 40 50 60 70 80 90- 100

10 20 30 40 50 €0 K a0

L]

AIFOIL LENGTH

TE=EPOC.

19

STEP FIVE usiNG TABLE OF ORDINATES LOGATE _
VALUES FOR UPPER AND LOWER CAMBER AT DESIGNATED
STATIONS. HOTE: HORIZONTAL GRID LINES OMITTED FOR CLARITY.

fi HIIH IT l l

]

N l
=—=PLOTTING THE AIRFOIL

STEP SIX:usiNG FRENCH CURVES CONNECT THE
PLOTTED POINTS TO OBTAIN THE AIRFOIL OUTLINE.
SELECT GURVES THAT WILL CONNECT AT LEAST FOUR
STATIONS AND BLEND SMOOTHLY WITH PRECEDING CURVE.

m 20 30 40 50 80 70 60 80

=

B
\

TR
|

AT KT T

{SECONDARY METHOD FOR NON-DIVISIBLE LENGTHS)
STEP ONESELECT DESIRED ‘AIRFOIL LENGTH
AND DRAW DATUM LINE
/I.EADING EDGE

TRALING EDGE =~ |
DATUM LINE

[x

STEP TWO: with THE AID OF A TRIANGLE ERECT
A PERPENDIGULAR LINE AT THE TRAILING EDGE

TRIANGLE

LEADING EDGE
}‘/ DATUM LINE

]

STEP THREE. oraw LINE FROM POINT ABOVE
DATUM LINE AT THE LEADING EDGE TO THE
PERPENDICULAR LINE ERECTED AT THE TRAILING EDGE,
USING A LENGTH WHICH CAN BE EVENLY SUB-DIVIDED,

DIAGONAL LINE OF
PREFERRED LENGTH

EXTENDED PERPENDICULAR|
LINE AT TRAILING EDGE

DATUM _LINE

STEP FOURrLOT STATION POINTS ON THE
DIAGONAL LINE

80 90

TRAILING EDGE =, |

LEADING EDGE
DATUM LINE

I
—SIX POPULAR AIRFOILS

STEP FIVE .with THE AID OF A TRIANGLE DROP
PERPENDICUL AR LINES FROM STATION POINTS ON DIAGONAL
LINE To OBTAIN CORREGT POSITIONS OF STATION POINTS
ON DESIRED DATUM LINE. w90+

s o4
a0 %
20

0 1

1

STEP SIX space RO LINES 1%-2% APART USING
PROGEDURE OUTLINED FOR OBTAINING CORRECT 100
POSITIONS OF STATION POINTS. s0 19
80—
60 70—
]

0

20 20
o o BT r’

STEP SEVEN usine TABLE OF ORDINATES LOCATE
VALUES FOR UPPER AND LOWER CAMBER AT OESIGNATED
STATIONS NOTE:HORIZONTAL GRID LINES REMOVED FOR CLARITY.

IWTWW

i REERR

STEP EIGHT lusine FRENGH GURVES CONNEGT THE
PLOTTED POINTS TO OBTAIN THE AIRFOIL OUTLINE.

80

o o ]

RECOMMENDED FOR FREE FLIGHT GAS, RUBBER,TOWLINE AND
U-GONTROL SPORT OR BASIC DESIGNS

'

RECOMMENDED FOR CONTEST FREE FLIGHYT GAS,RUBBER AND
TOWLINE DESIG

N.AC.A. 6409

)

REGOMMENDED Foﬁ CONTEST FREE FLIGHT GAS,RUBBER AND
YOWLINE DESIGNS

w %%
o o]

20 20

o 20 2041
[ e
j/v“ t——
e

T \\
1 [“

GRANT X-8

REGOMMENDED FOR GONTEST FREE FLIGHT GAS,RUBBER'TOWLIN!
AND RADIO CONTROL DESIGNS.

DAvVIS

RECOMMENDED FOR SPORT, BASIG AND CONTEST FREE FLIGHT GAS,
RUBBER, TOWLINE AND FOR U~CONTROL SPORT AND SPEED DESIGNS.

N.ACA. 2409
RECOMMENDED FOR U~CONTROL SPORT AND SPEED DESIGNS.
TRESER.0.6.
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STEP XI - JOIN WING PANELS

STEP XIIL - PLANKING.

10. BASIC WING CONSTRUCTION

" STEP I~ CUT OUT RIBS

N MOST KITS, RIBS ARE
DIE-CUT

= ALREADY
L
e ol
LA VIBRATING MODEL-BUILDERS JIG SAW
15 IDEAL FOR MASS-PRODUCING WING
RIBS. A RAZOR WILL DO * STEP XL~ CEMENT TO L.E.

FIRST CEMENT THE SHEET
PLANKING TO THE LEADING
-EDGE AS SHOWN, AND ALLOW <
TO DRY_FOR A FEW MINUTES, &
BEFORE GOING ON TO STEP XiZ.

STEP I - STUDY PLAN
THOROUGHLY FAMILIARIZE YOURSELF WITH THE
PLAN BEFORE GTARTING CONSTRUCTION.

STEP I~ NOTCH TRAILING

T & RAZOR, NOTCH TIE. AS
SHOWN, =
nwufmeoez e

“-STEP XY~ CARVE L.E.

WITH A RAZOR OR A MODEL KNIFE,
ROUGH CARVE THE LEADING EDGE
mSHB{EE), AND THEN SAND AS

o REQUI //7

STEP XI¥ - CEMENT TO SPAR
APPLY CEMENT TO THE RIBS AND SPAR,
AND PIN PLANKING IN PLACE
UNTIL THOROUGHLY DRY.

TO THE
EACH RiB IN PLACE, &
PINNING AS INDICATED.

THE NOTCHED TRAILING EDGE TRIPLES
THE CEMENTING. SURFACE, EUMINATING
THE TENDENCY FOR THE TRAILING EDGE
TO WARP DOWNWARD AFTER COVERING.

NOTE THE 116" SHEET SHIM UNDER
THIS RIB TO ALLOW FOR Puunnaj

STEP X - LEADING EDGE

SELECT STRAIGHT-GRAINED WARP-FREE THE WING SPARS ARE CEMENTED IN

4 STEP YL - WING SPARS

THE SPAR NOTCHES, FLUSH WITH THE
TOP CAMBER OF THE RIBL

NOTE CENTER RIBS ARE NOT
INSTALLED UNTIL STEP X1

STEP XVI-PLANK BOTTOM

THE RECESS LEFT BY THE SHIM (SEE
STEP X ) WILL NOW PERMIT THE FLUSH

MOUNTING OF THE BOTTOM CENTER SEC-
"TION PLANKING.

STEP XVII - PLANK CENTER SECTION

THE TOP CENTER SECTION OF THE WING 1S NOW PLANKED
IN MUCH THE SAME MANNER AS THE BOTTOM CENTER
SECTION. THE PLANKING PREVENTS DAMAGE FROM
HANDLING AND WING RUBBER. AND ADDS STRENGTH:-

LSS C " STEP M- DIHEDRAL
SZTSZ S "N\ RERED SUANT O BEveL Gn e

SPAR AND WING EDGES.

STEP I - SAND BOTTOM \\‘\\Q\% S

REMOVE ALl GLOBS OF EXCESS CEMENT, AND GIVE
BOTTOM OF WING PANELS A GENERAL SANDING WE"/
PROGRESSIVELY FINER GRADES OF SANDPAPER:
~STEP IX - PLYWOOD GUSSETS
WOST MODELS, ESPECIALLY THOSE LARGER
=== T Ve A, HEED PLYWOOD GUSSETS

AT ALL DIHEDRAL AND POLYHEDRAL
BREAKY;

ARE THOSE THAT CAN BE CARVED
FROM A SMALL BLOCK OF =
BALSA, BECAUSE OF
CONSTRUCTION EASE

STEP XIX. - WING TiPS
THE MOST WIDELY USED WING n%

VERY SOFT BALSA 1S IDEAL FOR CAPSTRIPS.

ROUGH CARVE IT TO CAPSTRIPS HOLD THE COVERING ABOVE THE

THEN TRIM iT SPARS, STRENGTHEN THE RIBS AND ENCHANCE
< AND SAND TO ITS FINAL THE APPEARANCE
STEP X ~ CEMENT GUSSETS R 1S
1 CEMENTED IN POSMION.
————WHEN CUT ACCURATELY, THE PLYWOOD GUSSET STEP XX ~ FINAL SANDING
e S 57 it SR CEMEN, 908 FOMTS
|
- " RS OF GNE PANEL ONLY, AND ALLOW TO DRY 1F YOU ENCOUNTER ANY COVERING PROBLEM ON THE DGE | BREAK: P CONSTRUCTION TECHNIQUES OUTUINED
s:ro?n‘sr J‘&Em%'io'& 25«3? OF ONE PANEL ?c?:své ssucE THE MISSUE TO HELP TRAVERSE 5 onoSeELvswrt;nmnéfgﬁ 5.'!&"?..:‘3"&‘“ :ESRE MAY BE APPLIED TO STABILIZERS|
FINE SANDPAPER WELL

LXL
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TAPER BOTH.SPARS AND L.E
FROM POINT AT WHICH
WING OUTLINE TAPERS

BASIC WING CONSTRUCTION

11. MORE COMPLEX W|NG BU"_DING (SIMILAR FOR STABILIZERS ALSO)

START PANEL BY PLACING L.E.
REAR SPAR AND TE. OVER PLAN
—USING PINS TO HOLD IN PLACE

STANDARD STRIP SHOWN
,— BUT SHAPED L.E.
AND T.E. SECTIONS
SAVE TIME

CUT RIB NOTCHES IN

= -
I ! Y TRAILING EDGE WITH
\ i 1 —h L i ) MODELLING KNIFE

] LAYOUT FOR TYPICAL BUILT-UP TYPE WING —
== . s
\\?\ SO S S M Y R NS N =
SHORTEN ENOS AND CUT LARGER UPPER SPAR PREVENTS WING INSET RIBS TO INSURE PIECES
SLOTS IN DIHEDRAL BREAK RIB
20 ACCOMMOBATE ERacES FROM BOWING UPWARDS é‘/— STRONG JOINT WITH TE.
(!E — = W == - e —_—
V' DIHEDRAL 1S USED CEMENT PIECE OF SHAPEQD*
USE MODELLING KNIFE TO ON MOST 'SPORT' TYPES ixgE;'PB_{TTVQEEiN ‘lbzsygg
CUT OUT BALSA PARTS BUILDING PREPARATION
DRAW UP FULL~SIZE
LEADING PLAN OF WING AND CHECK THAT ALL
SAND SHEET MAKE PLY TEMPLATE FOR BUILD OVER THE TOP RIBS ARE VERTICAL

BEFORE CUTTING 4

£ BEFORE CEMENT SETS
OUT THE RIBS A

UNTAPERED INNER PANELS-~

CUTTING OUT ALL RIBS FOR / EDGE (L.E)

_.~ OR CONSTANT CHORD WINGS T INSTALL MARD BALSA
2 .. =i |_~(FOR 'l/2 A' MODELS) OR
L PLY DIHEDRAL BRACES
TRIM TIP - !
EDGE \, : INSTALL THICKERO CENTRE
(T.E) - RIB AT ANGLE TO MATCH
! MARK TiP RIBS ON SHEET DIHEDRAL — WITH AID OF

CUT QUT— THEN USE AS

PATTERNS FOR DUPLICATES ANGLE TEMPLATE

TAPER LEADING EDGE
X AND BOTH SPARS, OUT-
CENTRE BOARD OF THIS RIB

=
Bt g

/ / Z
7
\\f'm" UPPER 5PAR C 7 cuT TE. sTRIP WHEN_ MARKING T1P_AND
> REAR LOWER SPAR 7 AND TURN OVER OTHER PARTS ON TO SHEET,
7 31" INNER PORTION SEE THAT THEIR GREATEST
¥ 7  BEFORE REJOINING LENGTH FOLLOWS GRAIN
4
[ > 4 (BUILDING STAGES ARE ON THE NEXT PAGE)
=== = 7
VARIATIONS ON_BASIC WING STRUCTURE CUT RIBS T0 ACCOMMODATE o _—EE CHeck THAT
.E. WING RESTS
FIRMLY ON

JOIN DIHEDRAL BRACES 4
TO UPPER SPAR BEFORE
CEMENTING THE LATTER

IN THE RIB SLOTS

SHEETED L’E‘Qb SUPPORT

SANDWICH BALSA
RECTANGLES BETWEEN
PLY ROOT AND TIP

RIBS — THEN CARVE

BEFORE APPLYING THE
TISSUE COVERING, SAND
THE ENTIRE WING AND
CHECK FOR WEAK JOINTS

/

TRIANGULAR
SECTION

PACK UP COMPLETED
WING PANEL TO PROVIDE
CORRECT DIHEDRAL ANGLE

’
CARVE TE (ALSO L.E
AND TIPS} TO SHAPE
WITH MODELLING KNIFE

RIBS FOR
TAPERED WING
GUSSETS AT
LE. AND T.E.

FINISH OFF T.E (ALSO
L.E. AND TIPS) WITH

FINE SANDPAPER~—_
. '@

—— BILL DEAN.

BUILD SECOND PANEL IN
SAME SEQUENCE AS “THE

FIRST— JOINING BY MEANS
ey OF DIHEDRAL BRACES

UNDERCAMBERED SEGTION (CONTEST)

'CONTEST' TYPE
POLYHEDRAL RN = — “T1P! DIHEDRAL REINFORCE JOINT
e PACK UPL.E. AND TE. DURING CONSTRUCTION S mrmmc— i

SHAPING THE TE.




24 12, ELLIPTICAL WINGS

CONSTRUCTION OF AN ELLIPTICAL PLANFORM

13. STRUCTURAL PROBLEMS 5,

WING STRUCTURAL PROBLEMS:

THE MNERN. TENDENCY TODAY IS TO CONSTRUCT A WING FROM AS FEW PIECES:AS POSSIBLE. EXPERIENCED WAKEF! BUILDERS AND
SUCH CUT CORNERS TO SAVE WEIGHY, BUT THEY STILL RETAIN THEIR DESIHED nIRFOIL. RIGIOTY, AND e WEIGHT .

STEP ONE:GONSTRUCT RECTANGLE WHICH
WILL ENCLOSE PROPOSED ELLIPTICAL
PLANFORM. (MAXIMUM CHORD AND SPAN}

STEP FOUR: DIVIDE HALF GIRCLE ARCS INTO
EQUAL UNITS,SUBDIVIDING LAST REMAINING UNIT.
FOR SMALL PLANFORMS FOUR TO FIVE UNITS ARE

THE OTHER 98% PREFER A SCANTY STRUCTURE AS IT IS THE RITH OF LEA!

NECESSARY
RESISTINCE, AND TWAT 1S WHEN THE TROUBLE STARTS

. SATISFACTORY,WHILE FOR LARGER PLANFORMS
% AS MUCH AS EIGHT TO TEN UNITS ARE

RECOMMENDED FOR OBTAINING AN ACCURATE
ELLIPTICAL PLANFORM.

sean 1

N

STEP FIVE:DIVIDE THE SPAN OF RECTANGLE
INTO THE SAME NUMBER OF UNITS AS THAT OF

EDGE SECTION. (THIS ARRANGEMENT WiLL PRODUCE ?

TH/ MOST POPULAR FORM OF ELLIPTICAL PLANFORM EACH HALF GIRCLE ARC.:

BEWG USED. HOWEVER,THE SECTIONS CAN BE DIVIDED 1

EQUALLY,REVERSED OR ALTERED IN ANY MANNER TO \\\A j

STEP TWO!DIVIDE RECTANGLE INTO TWO
SECTIONS - ONE THIRD CHORD FOR LEADING EDGE
SECTION AND TWO THIRDS CHORD FOR TRAILING

PRODUGE A GREAT MANY OTHER VARIATIONS OF THE
SLLIPTICAL PLANFORM.)

—

STEP SIX .CONNECT CORRESPONDING UNIT
STATIONS BY PROJECTING THEM UNTIL THEY
INTERSECT,, PRODUGING POINTS ON THE
ELLIPTICAL PLANFORM.

o aek o

STEP THREE.DRAW. TWO HALF CIRCLE T+ MY
ARCS FROM POINT OF INTERSECTION OF \\M //
CENTERLINE , TANGENT (Toucting) TO THE LEADING oy, o4 t

AND TRAILING EDGES RESPECTIVELY.
STEP SEVENUSING FRENCH CURVES CONNECT

L/ (),

1] Ll L] » L/

® ® ® ®

IF UPON GLANCING AT PANELS | AND 2, YOU FEEL THE STRUCTURE IS TOO MUCH BOTHER, TNEN YOU ARE ONE OF THE 98%. PENELS 3
AND 4 ARE THE ONES THAT ARE THE REAL BOTHER, FOR THE WARP QUALITIES WILL BE POOR
EVEN THO THE INITIAL BUILDING TIME OF PANELS ) OR 2 MAY BE A FEW MINUTES MORE THEY WILL STAND UP AGAINST THE RIGORS OF
ACTIVE FLYING. DEFECTS AND OF EACH PANEL ARE ITEMIZED BELOW.

AT TRAIUNG EDGE. EXCELLENT.

PaNEL (D PANEL ) PanEL @) PANEL @

SHEETED LEADING EDGE MAINTAINS | VERY GOOD SUBSTMTUTE FOR CON- POORLY SUPPORTED THIN RIBS MAY | REALLY CRUDE! TIP RR TOOWEAK,
SMOOTH AIRFOIL. CaP STRIPS ON STRUCTION IN PANEL |. EASIER TO | DEVELOP A BOW. DIAMOND=SHAPED | 1T'S ALMOST BOUND TO BREAK OR
RIBS PREVENT BOWING AS VISI- REPAIR. TOP SPAR PREVENTS LE. MAY SPUT RIBS. TISSUE WILL WARP. LAMINATED LEADING EDGE
BLE IN PANEL 3. NOTE GUSSET PANEL FROM ARCING UPWARD SAG BETWEEN RIBS. BOTTOM SPAR | WOULD REL/EVE PRESSURE. SPAR
NOTCHED TE. EXCELLENT. POOR. T.E. GUSSETS ARE GOOD. GUSSET WILL PROBABLY RUL.

PLOTTED POINTS TO OBTAIN ELLIPTICAL PLANFORM,

—CONSTRUCTION OF A PARABOLIC PLANFORM

STEP ONECONSTRUCT RECTANGLE WHICH STEP FOUR: DIVIDE EACH SECTION OF THE
WILL ENCLOSE PROPOSED PARABOLIC GHORD 'INTO HALF THE NUMBER OF UNITS ON
PLANFORM, (MAXIMUM CHORD AND SPAN) THE SPAN OF REGTANGLE.

: ; _,

il
SPAN.

X STEP FIVEICONNECT CORRESPONDING UNIT
STEP TWO:DIVIDE RECTANGLE INTO TWO STATIONS BY PROJECTING DIAGONAL LINES.

SECTIONS-ONE THIRD CHORD FOR LEADING EDGE

]
SECTION AND TWO THIRDS CHORD FOR TRAILING [ Y m——r
EDGE SECTION. (MOST POPULAR ARRANGEMENT AS IN t
ELLIPTICAL PLANFORM=-CAN ALSO BE ALTERED TO ! /44
PRODUCE OTHER VARJATIONS.) . { 7
™~ X
¥ STEP SIX uUSING FRENCH CURVES DRAW IN
kil PARABOLIC PLANFORM BY FOLLOWING THE
INSIDE PATTERN OBTAINED FROM DRAWING

STEP THREE .DIVIDE SPAN OF RECTANGLE INTO THE DIAGONAL LINES.

EQUAL UNITS ,SUBDIVIDING LAST REMAINING UNIT. % ﬁ

g 5

T i T P.D.G.

AIRFOIL PROBLEMS: TRAILING EDGE:

THERE IS NO PERCENTAGE IN PLOTTING AN AIRFOIL AND THEN MESH DUE TO THE RELATIVELY SMALL CEMENTING SURFACE OF THE RIB-TRAILING
SING THE JOB UP WITh A SECTION THAT WILL NOT HOLD ITS SHAPE.| EDGE BUTT-JOINT, IT SHOULD BE STRENGTHENED AS R.LUSYRATED BELOW.

o Jo _

AN

§

_—_.

"THE RIB ILLUSTRATED ABOVE HAS'THREE WEAK SPUTS./A HARD = - - { Y,
'BLOW MAY SPUT RIB AT LE. RIB MAY CRACK ABOVE SPAR DUR- y— - -
ING CONSTRUGTION. TRAILING EDGE WILL TRY TO PULL DOWN. = b

@J GOOD 1DEA, BUT T0O @" TRIANGULAR GUS- @/-( SHEET TRAILING EDGR
DEEP A NOTCH WEAKENS SETS ARE FINE, BUT ALLOWS A DIFFERENT
TE. (IS EXCELLENT.  MAR THE APPEARANCE. APPROACH. VERY GOOD

CHOICE OF BALSA: s smone
LIKE THE CHAIN WITH ““‘Nmme UT PERFECT BAL=
YOUR MO eiEcE OF BuSAIN (& N0 ers.
Qié“ms vLI:E.v BE USED FOR MAR STRUCTUR

. I
/TNE SERIOUS BUILDER PREFERS SECTIONS LIKE THIS, CAPABLE OF
HOLDING A TRUE AIRFOIL. NOTE SHEET SPAR WES BETWEEN RIBS.

NG OR UN-
1L FRIL

ARE OF SWIRL!
‘ésvng GRAIN. 1T Wil
UNDER STRESS.

waRP-FREE BALSA FOR SRS,
LONGERONS, LEADING AND TRAILII %
LR CLEAR QF.MUSH STO!

EDGES Mae SRR

INGS, AS AT THE RIGHT-

&Y THE Same EN, 50 MUST
YOUR MODEL BE STRESSED FOR
GROUND CONTACT

4 HARD LANDING OR FLIP-OVE? 4N THIS WINS THE TOP SPAR
WILL SPUIT TOP WING TISS4E. AND SHI BEAR THE LOAD.

WIRES TO PREVENT FOLOINGOF =
WINGS ON_ HARD LAND- /

; IBLE CUTS
ou WiLL FIND OUARTER-GRA\N 40F\'Eﬂ NORE FLE:E R
S“EE' OIFF‘E’:‘JS‘ RIGIOMTY T': AD- MDRE‘ N%sngEIDEA\- E& .
VCAMT‘I"T-AGE ON FORMERS, RUDDERS, LEAELAEE P!-N‘mm puisy
RIBS AND SIMILAR PLACES. __ )

o VIBRATION: WARPS- ALIGNMENT: REPAI%
VIBRATION S THE UN-, USE ‘GO0D CEMENT! //’/
SEEN MODEL ==
KILLER! T~

e Tt e / ORIGINAL STRENGTH

ZZZ MUST BE RETURNED
CONDIMION ABOVE CAN BE REC-
TIFIED WITH PLY GUSSET OR sﬁ?

PROP BLADES UNTIL

AN EXPERT MAY MISALIGN AND WARP ms FLYING SUR-
FACES PURPOSELY, BUT IF YOU DON'T

THE CAUSE AND EFFERTS OF SUCH, YOU HAD BETTER
AVOID SLOPPY RESULTS LIKE THE EXAMPLE ABOVE.

TIGHT ON

WING AND STAB MUST BE SHIMMED INTO ALIGNMENT IN
FOAM RUBBER MAY @K SUCH CASES. STAB REST MUST BE FIRM, LOCK STAS
BE USED IN MANY = WITH DOWEL PINS TO PREVENT SIDE MOVEMENT,

REMOVE WARPS WITH HOT WATER OR STEAM.

e e

WHEN POSSIBLE, MAJOR REPAIRS ARE
BEST MADE AT HOME DOUBLE COAT
ALL END GRAIN WITH SLOW DRYING
MODEL CEMENT.

DO THE JOB RIGHT TO AVOID A REP-
ETITION ON THE RELD.

QLM




14. COVERING & DOPING WINGS

COVERING MATERIALS:

SELECT YOUR COVERING MATERIAL FOR
THE JOB WHICH IT MUST DO. FPR THE
AVERAGE GAS OR RUBBER MODEL, ‘ANY
OF THE STANDARD GRADES OF TISSUE

WILL DO NICELY, WHEN ADDED ‘DURA-"
BIITY IS DESIRED, USE SILK OR NYLON,

—-—

b \
‘MODELSPAN { ‘ALL COLOURS : APPLY DRY - AVAILABLE IN TWO WEIGHTS

JAP TISSUE: SCARCE AS WEN'S TEETH. LIGHT- REQUIRES LESS DOPE - MUST BE APPLIED DR
CHINA SILK: pIE 0 DESIRED COLOR - VERY DURABLE ~ EXCELLENT FOR ALL COMPOUND CURVL'
NYLON: OIE YO DESIRED COLOR- VERY DURABLE, BUT 'MUST BE PULLED VERY TIGHT WHEN WL1
MICROFILM: REFLECTS SPECTRUM, TRANSPARENT. FANTASTICALLY LIGHT - INDOOR MODELS ONLY

SILKSPAN: - WHITE ONLY ~ APPLY WET OR DRY—~ CAN BE APPLIED WET OVER COMPOUND ZURVL *

= -
—

\ALL DENTS, FUZZ, EXCESS STOCK, CEMENT

GLOBS ETC. MUST BE TRIMMED OR SANDED OFF:

WINGS WITH

POLYHEDRAL
SHOULD BE COVERED
PANEL BY PANEL, FIRST
THE UPPER CAMBER, THEN
THE LOWER, mem=——rmo

DETERMINE GRAIN BY TEARIN
PART' OF TISSUE. IMPORTANT!

I e RAN

A WING WITH PLAIN DIHEDRAL MAY BE COVERED
MORE EASILY. NEVER WRAP

T ‘_E#HHHH%HH) FRRE 2 B N
T < MATERIALS:

S IS NEEDED, ~ALSO, PINS, RAZORS, BRUSHES AND

40UR GRAIN 1N TISSUE MUST RUN SPANWAYS.
EXCEPTION 1S DOUBLE COVERING TOP LAYER.

%’RUNNING CHORDWAYS CAUSES Sﬂé BETWEEN RIBS.

CWITH GRAIN

FOR GLOW-PLUG POWERED MODELS, EITHER FUELPROOF
CLEAR DOPZ OR REGULAR DOPE AND HOT-FUEL PROOFER

«—FOR COVERING DRY AND FOR CEMENTING EDGES, THICKEN DOF!
WITH A LIBERAL DOSE OF CEMENT. APPLY WITH PAINT BRUSH.

COVERING

COVERING DRY: DO'S AND DON'TS:

WHEN COVERING A FLAT BOTTOM WING, (T 1S NOT
) ADVISARLE TO DOPE COVERING TO EACH RIS AND

SPAR, AS THIS MIGHT CAUSE UNEVEN SHRINKAGE. = &
SATURATE TISSUE IN

IF THE BOTTOR: OF YOUR WiNG IS UNDERCAMBER- OPEN PAN OF COOL.
ED, APPLY A COAT OF THINNED-DOWN CEMENT TO WATER.

EACH RIB AND SPAR TO PREVENT THE CCVERING
FROM BRIDGING THE CONCAVE SURFACE.

XX 2 =

N
BLOT OR SHAKE OFF —-t )
EXCESS MOISTURE,
BEFORE COVERING. [

STEP I - CUT A LARGE ENOUGH PIECE OF
COVERING MATERIAL FOR CONVENIENCE. 0O NOT USE SILX ON WEAK OR LIGHTWEIGHT
STRUCTURES. KEAVILY DGPED SILK HAS BEEN
KNOWN TO CRUSH AND WARP FRAMEWORK.

COVERING, WET:

NYLON,
! | suk,

o
il g;u
l | ‘ ot

SitK
'| SPAN

i
o

RELY ON COLORED TISSUE OR DVES FOR COLOR
ON FREE-FLIGHT MODELS, RATHER THAN EXCESS-

) —

IVE QUANTITIES OF HEAVY PIGMENTED DOPES.

WHEN USING FUEL PROOF DOPE AND ALLIED

PRODUCTS, DO NOT MIX BRANDS. SANDING SEAL- 74
ERS DESIGNED FOR USE WITH THE SAME COM-
PANYS CLEAR DOPE, MAY CAUSE TROUBLE WHEN
APPLIED UNDER A COMPETITIVE BRAND.

STEP IL- APPLY THICKENED DOPE TO TE.,
THEN PRESS TISSUE IN PLACE. WHEN DRY
ADD DOPE AS INDICATED BY “X" MARKS

1F YOUR MODEL 1S INTENDED FOR USE AS A SEA-

PULL TAUT AND FREE OF WRINKLES AS
SHOWN BY ARROWS. KEEP DAMPENING.

o 2 3 2 e e

PLANE, IT 1S ADVISABLE TO SPRAY THE ENTIRE

TR RKK ¥ ERA RV RA R TR TRV INY ‘

jilGassnnns

FRAMEWORK WITH TWO COATS OF CLEAR DOPE. :[
THIS WILL RETARD ABSORBTION OF MOISTURE.

. i ¥
ol e e e 33
JAP TISSUE IS PREFERRED FOR COVERING, AS It | Sl WX AR O aRr e SV 2R

HAS FAR LESS PORES AND IS THEREFORE EASIER

STEP M- PULL TAUT AS INDICATED AND TO WATERPROOF.

IN ORDER OF NUMBERED ARROWS.
DOUBLE-COVER YOUR MODEL IF YOU SEE FiT. A
-y FEW COATS OF CLEAR DOPE SHOULD BE APPUED | =T = T

| DDA S S

STEP IL- APPLY THify DOPE M TOO OF WET
COVERI4G AS INDICATED £ X" MARKS.

£ YO THE FIRST LAYER. DOPE SECOND LAYER ON | == \ n
i H—ﬂﬁﬁ TO AVOID AIR BUDBLES. CROSS-GRAIN TISSUE = ! kﬁ
: : ] TO LOCALIZE. PUNCTURES. H

STEP IZ- SUT COVERING AS NECESSARY DO NOT DOPE YOUR MODE!IF POSSIBLE, ON WARM | STEP IL- TRIM WITH RAZOR AND

To NEGOTIATE WING TiP. DOPE EDGES. HUMID DAYS. THE DOPE WILL TEND TO TURN DOPE DOWN EDGES. (THICK DOPE) \‘\
MILKY-WHITE {BUJSHING). RETARDER WilL. PRE-
— - VENT AS WELL AS REMOVE IT. THINNER MAY HELR = =
1 | TRY TO DOPE IN A GOOL DRY ROOM. I |
- =3 b It | S 1 | N | A ]| - 1
=E ([ WHEN COVERING WITH WET TISSUE, THE DOPE e | T
= APPLIED TO HOLD THE TISSUE WILL BLUSH, 1F

STEP X - REVERSE SIDE 1S COVERED NEXT.
WATER WING PRIOR 7O CLES DOIING.

WEATHER i3 DRY, IT WILL DISAPPEAR WHEN DOPED.

,STEP IZ - COVER REVERSE SIDE IMMEDIATELY
oM

PAPER FINISHING:

STEP ONE. FIRST BRUSH ON TWO

COATS OF UNTHINNED CLEAR FUEL- PROOF
DOPE PERMIT THOROUGH DRYING BETWEEN
COATS; SMOOTH-SANDING WHEN DRY

USE ABOUT ONE
PART THINNER FOR
EVERY TWO PARTS
OF CLEAFR DOPE

STEP FOUR. CLEAR DOPE

THE INSIDE EDGE OF MASKING TAPE
TO PREVENT THE COLORED DOPE
FROM SEEPING UNDER WHEN APPLIED

TO WING SURFACES

PERMIT DECAL TO
SOAK ONLY UNTIL
IT CAN BE SLID
OFF CONTACT
PAPE!

STEP FIVE: apPLY TWO TO
THREE COATS OF MEDIUM
CONSISTENGY COLORED DOPE
TO MASKED LEADING EDGE

SURFACES.

WATER ABOUT
ROOM TEMPERATURE

STEP EIGHT fOR ADDED LUSTRE
RUB DOWN SURFACES WITH WAX, USING

A SOFT CLOTH DAMPENED WITH
LIQUID OR SOLID WAX

S\ N

S

STEFP TWO ADD SOME THINNER
TO CLEAR DOPE TO REDUCE
CONSISTENCY, AND BRUSH ON TWO
TO THREE GOATS; SMOOTH-SANDING
BETWEEN EACH COAT

NS

STEP SIX.APPLY DECALS
TO SURFAGES FOR ADDED
APPEAL

00 NOT CUT THLROUGH
COVERING OVER RIBS

WHILE SANDING, 'T

3 FRONT VIEW
h 3

WING
LEADING EDGE

STEP THREE: 8eFoRe
wAPPLVING COLOR TRiM, MASK

OFF AREA TO BE TRIMMED
WITH MASKING TAPE

NOTE TO PREVENT OR ELIMINATE
BLUSHING OF GLEAR AND COLORED
DOPE IN HUMID WEATHER ADD A
RETARDER OF THE SAME BriAND NAME.
ABOUT FOUR DROPS OF RETARDER S
SHOULD BE ENOUGH FOR EACH
OUNCE OF DOPE

STEP SEVEN. SPRAY LIiGHT FiLM
OF CLEAR DOPE OVER DECALS TO
SECURE PERMANENTLY IN PLACE
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CURVED SURFACES.

(WET COVERING)
.PRE-DOPE FRAME TO PREVENT

EXCESSIVE ABSORPTION OF

MOISTURE.

BEGIN COVERING WITH
@ TOP SURFACE OF .ANY

SMOOTH

THE

CURVED FORM. CUT SILKSPAN

T0 SIZE.X

THE LOWER SURFACE
IS COVERED IN SECTIONS,
FOR UNDERCAMBERED

AIRFOIL SECTIONS, APPLY

ADHESIVE TO EACH RIB AS WELL
AS TO THE LEADING AND TRAILING

EDGES.

CLEAR DOPE-

SAND BETWEEN
COATS.

START FROM CENTER
AND WORK OUT.

UNDERCAMBERED
AIRFOIL SECTION

TO SURFACE.

ATOMIZER

DAMPEN COVERING
MATERIAL BEFORE APPLYING

APPLY ADHESIVE TO THE WING
LEADING AND TRAILING EDGES
AND AT EACH DIHEDRAL BREAK.

SLITS

AFTER COVERING

29

15. WING ATTACHMENT METHODS

e INBOARD PANELS, COVER
TIP PANELS FOLLOWING
THE SAME PROCEDURE.

VARIATIONS ON CURVED SURFACE COVERING:
s

ROUND FUSELAGES CAN BE
COVERED LENGTHWISE.
COVER A SMALL WIDTH

AT ONE TiME.

>

COVERING CAN ALSO
BE APPLIED “ WRAP
AROUND" STYLE FROM
FORMER TO FORMER.

WITH WET SILKSPAN

OR SiLK.USE PINS TO ;.

HOLD IN PLACE.

"ZIPPER"

COVER CURVED PYLONS

TYPE

]
—=——===pope.

BASIC WING HOLD-DOWNS!: CABIN. MOUNT FIXING

WING RUNNER FIXING

HARD BALSA
RUNNERS

SEVERAL DEGREES OF
INCIDENCE GENERALLY
RUBBER BANDS PASS ARGUND BUNT INTO FUSELASE.
THE FUSELAGE. THE WING CAN
BE SHIFTED FORWARD OR BACK
FOR BALANGE.

FIXED WING
ASSEMBLY

WING RUNNERS CAN BE
TAPERED TO INCLUDE
REQUIRED INCIDENGE.

CEMENT DIREGTLY ALMOST ALWAY USED
TO THE FUSELAGE, FOR HAND LAUNCH

GLIDERS AND SMALL
FREE-FLIGHT MODELS.

SOLID PYLON

/ ! = VARIATION
SOLID PLATFORM ) WIRE "U" OR
BUILT-UP FOR | DOWEL
DINEDRAL ,
ANGLE.
¢ PLYWOOD OR
SOLID PYLON ALUMINUM DOWEL PEGS KEY

PLATFORM: INTO FUSELAGE
s 3 TOP

MOUNT FIXING

% FUSELAGE
WIRE PARASOL DOWEL MOUNTS SANDPAPER STRIPS, HOLD-DOWN it .DOWN FIXING

RUBBER
MOUNT FIXING Srrie.

BRACING
BUILT-UP PYLON
MOUNT FIXING

SECURE RUSBER TO
FUSELAGE BOTTOM HOOK.

PLYWOOD TONGUE
CURVED TO ALLOW
FOR SWiNG.

N, 1 J
= HARD BALSAYf 7
SPAR PLUG-IN g
pt

FIXING g =00, ek p TONGUE PLUG-IN FIXING
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HIGH STAB
ARRANGEMENT

PLATFORM MOUNTED

/ STAB

LOW STAB
ARRANGEMENT

SEGURE WITH
RUBBER BANDS

BASIC TAIL HOLD-DOWNS:

RUDDER GCEMENTED

OFTEN USED ON SMALL
MODELS.

MAXIMUM ASSURANCE ”
OF ALIGNMENT.

FIXED TAIL
ASSEMBLY

TO FUSELAGE

TUBING OR

{
> £ PYLON MOUNTED
DOWEL PEGS E }g

STAB

UNDERSLUNG STAB
FIXING TOP MOUNT STAB
FIXING

ALIGNMENT

TTERERZEP.0.6

SMALL WIRE HOOKS

FASTENED TOGETHER
BY RUBBER BANDS.

DOWEL PEQS SHOULD FIT:
TIGHT 1N STAB.

31

16. PROPELLERS FOR ALL PURPOSES

MADE OF HARDWOOD OR

PROPELLER CLASSIFICATIONS

>
PLASTIC TO WITHSTAND THE SO LG A D-oaRVED &5 For ENDURANGE FLYING ,PROPS
HIGH REVOLUTIONS OF AN T CALSAFOR OF ARE ORDINARILY BUILT UP FROM
ENGINE. AVAILABLE READY HARDWOOD OF BCRYTIC PROPS STRIP BALSA AND COVERED WITH
FOR USE. ARG AVAILASLE T F NSy MCROFILM, LIGHT-WEIGHT ALL BALSA
FoRM. PROPS ARE GENERALLY USED FOR

NOVICE OR _SPORT FLYING.

THE PURPOSE OF A PROP IS~
TO CONVERT THE ENERGY OF
THE POWER UNIT INTO FORWARD
MOTION. (THRUST)

/ DIAMETER IS THE
DISTANGE FROM

THE TIP TO TiP OF
THE PROP.

BLADES.

CHECK FOR BALANCE.

"HIGH PITCH

A POORLY BALANGED PROP RESULTS
IN POOR PERFORMANCE & PUTS A
STRAIN ON THE POWER UNIT,CHECK
FOR BALANCE ON A KNIFE EDGE AT
CENTER & TRIM HEAVY BLADE, OR ADD
FINISH TO LIGHT BLADE, TO OBTAIN
PERFECT BALANOE.

—=EEIF.D.G.

THE PROP BLADE IS THE
SURFACE_WHICH PUSHES OR

PULLS THE MODEL, THROUGH
THE AIR. THIS PROP HAS TWO

THE PROP IS ACTUALLY ‘AN AIRSCREW
WHICH MOVES FORWARD THROUGH THE
AIR WHEN ROTATED,IN THE SAME MANNER
AS A WOOD SCREW MOVES THROUGH WOOD
WHEN TURNED WITH A SCREWDRIVER,

PATH OF BLADE TIP

AT § e

T

K PITCH i

THE DISTANGE A PROP COULD MOVE
FORWARD, IN ONE REVOLUTION, IF THERE
WERE NO'RESISTANGE OFFERED BY THE

~ 7 = MODEL("SLIP") IS KNOWN AS THE
E THEORETICAL PITGH. THE "ACTUAL
2 Low PiTcH PROPS v ro e PITGH" IS THE TRUE DISTANGE TRAVELED.
PROVIOE POWER FIoK AIR SPEEDS, COMMERCIAL PROPS ARE LISTED ACCORD-

ING TO THEIR THEORETICAL PITCH.

FOR NORMAL RIGHT TURNS
USE HIGH PITCH TO INCREASE
TURNING RADIUS AND LOW
PITCH TO DECREASE TURNING
RADIUS.

FOR NORMAL LEFT TURNS
USE HIGH PITCH PROPS TO
DECREASE. TURNING RADIUS
AND LOW PITCH PROPS TO
INGREASE TURNING RADIUS.

LOW PITCH 4

JLI‘—-MR PITCH
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POPULAR PROPELLER TYPES “SCIMITAR”- SHAPED PROPS ARE

CONSIDERED VERY EFFICIENT &

_ HAVE BEEN USED ON ALL
THREE-BLADED & FOUR-BLADED PROPS TYPES OF MODELS.

ARE GENERALLY USED FOR SCALE OR
.SPORT MODELS.

TWO-BLADED PROPS /4
ARE MOST COMMONLY
USED, V

SINGLE-BLADE PROPS ARE MOST OF
USED ON HIGH PERFORMANCE RUBBI
PADDLE-BLADE TYPE PROPS POWERED MODELS,BUT HAY|
ARE USED ON ALL TYPES OF ALSO BEEN USED
MODELS,PARTICULARLY RUBBER-  SUCCESSFULLY ON
POWERED. OR CONTROL-LINE .
STUNY MODELS. GAS MODELS,

17. ENGINE MOUNTINGS
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BEAM MOUNTED ENGINE INSTALLATIONS

PROPELLER MECHANISMS

‘THE ROTATION OF THE PROPELLER KEEPS FEATHERING
THE BLADES EXTENDED BY CENTRIFUGAL /1 / /
/4 //// / PROP

FORCE WHILE POWER IS ON.WITH POWER
0

WITH POWER ON, THE AR

STRIKING THE BLADES KEEPS
PROP FREE-WHEELING THEM AT THE DESIRED PITCH.
WITH POWER OFF , THE BLADES PIVOT

ON THE HUB LEADING EDGE SO THEY FACE]

WITH POWER OFF,THE PROP IS DISENGAGED
FROM THE ENGINE UNIT.CONTINUED ROTATION

IS INDUCED AS A RESULT OF THE AIR STRIKING
THE_BLADES,CAUSING THEM TO MOVE
CONTINUCUSLY N A PATH OF LOWERED
RESISTANCE,

THE
THAT THEY AUTOMATICALLY ADJUST

THEMSELVES, WHILE ROTATING, TO THE
PROP PITGH BEST SUITED TO CHANGES
IN MODEL'S AIRSPEED,OR ROTATIONAL %
SPEED OF PROP,TO OSTAIN OPTIMUM EFFICIENGY.

PLYWOOD
FIREWALL

CONVERSION TYPE

PROPELLER SELECT‘ON (RECOMMENDED PROP SIZES, IN INCHES, FOR VARIOUS MODELS)

FREE-FLIGHT GAS|| CONTROL~LINE LIMITED RUBBER WAKEFIELD iNDOOR STICK INDOOR CABIN
5 — | F———s e B
LOW | MED. | HIGH || LOW [ MED. [ HIGH LOW [ MED, { HISH || LOW [ MED. | HIGH LOW | MED. | HIGH || LOW | MED.| HIGH
ITCH[PITCHIPITCH[{P{TCH [PITCH|PITCH! PITCH|PITCHIPITCH [PITCH [PITCH|PITCH ITCHIPITGH|PITGH|[PITCH{PITCHIPITCH
x! |x . z x x FIREI A EIA
<\B1<|B|< |8 |B|<1BI<(BR [2|E[2[B]<|B[2|B]=|E|1B 1s!||B|2|E]2(B]2(E]2(B
aig|a|z|d|z 8|z (B|z|®| dig|3|c|Blz]P|z(3]|z|8|& Biz|o z|8|z)BE|o|&|8 &
5-2[5-3j5-4[a-2[4-3]a-4 7-6]7-9|7-13[13-13[13 -19]13- 1 -1 -16[n -22f9 - 79 -12{9 -17
6-2|6-3|6-4(5-2{5-3i5-5 8-718-10|8 -14|[14 -14(14 2014~ 12 -I2 12 -18(12-24|[10~ 8 | 10-13{10~18,
7-3[7-4|7-5]6-3[6-4[6-6 9-7]9-n]a~i5]i5-15is -2 15 - 13-13[13 - 19113 -26{l11 ~8 [11 -1a[11 - 19
8-3{8-4(8-5[7-3{7-5{7-7 10 -8 j10-12 1017 {l16 -16 |16 -22/16 -5 [14-14[14 -21]14 -28]}i2- o [i2 15|12 -
9-3|9-4{9-6(8-4|s-6[8-8 1 ~8 {1 =13 [11 -19 {7 ~17 hi7 -23}17- 15-15 15 ~22|15 -30{}13 - 10|13 -1613 -
10-3 [10-510-619-4/9-7|9-9 12-9 {12142 ~21 18 ~I8 [18 -25 18735 16 -16 116 ~24(t6 -32[14 - 11 }14-18114 -2
B-4f11-511-7 [0~ 5 [10-7 {10-I0] 13-10{13 15|13 ~23(19 -19 (19 ~27]19-38] 17 -17 |17 -25{17 -34][15 - 12{15 - 1915 ~2¢
12-4 {12-6{12-8 |[11 -5 [N-8[N -1t ¥~ 11{14-17|14 -25) 20 0-29{20-4/ 18 ~18 18 -27/18 -36]|i6 -13 {16 -2016 -2§]
13-4 13-6|13-9[12-6|2-9|R2-I12 15-12{15 -19]15 -27j{21 -2¢|21-31| 28 ~ 19-111 9 17 =14 17 2217 =
14-5 {i4- 7 [14- 1013~ 7 |13 -10{13 - 13| 16-13 |16-21[16 22{22-3322- 20 20-3021 15|18 ~2318 -

END FOR MOUNTING.

5

.._.\%" A
s .
i

v, 'INVERTED\

fSIDE-MOUNTED
TYPE

ALUMINUM BAR STOCK -
TURN DOWN AND THREAD

———m=z2p D.G. ‘THE PITGH SHOWN IN THESE TABLES 1S THE THEORETICAL PITCH!
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THREADED-BACKPLATE

PLYWOOD
FIREWALL

SOLDER NUTS
TO METAL == {II>
BACKPLATE. g

NUT-PLATE
TYPE

FIREWALL

D wmounrive HoLEs By
THROUGH ALUMINUM /////Z’?
BACKPLATE. LS

3

PLYWOOD

PLYWOOD FIREWALL

INTEGRAL- TANK
TYPE

MOUNTING
BoLrs ™

RADIALLY M’OUNTE_D' ENGINE iNSTALLATIO'N-S

~===P.D.G.
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18. PLANFORMS IN GENERAL

uETAL FRONT
BRAGKET, _ =

JET, JETEX AND CO, INSTALLATIONS

METAL REAR
BRACKET

q\

FUSELAGE

= OUTLINE
-

TIGHT m;-,/ L

PLUG IN 2D~ OE PRESS FIT IN

HOLLOWED ROUND OR

oLip

FASTEN CLIP TO BASE
WITH WOQD SCREWS.

JETEX TYPE

PLYWOOD OR

'\ BUILT-UP CONTAINER,

WING & STAB PLANFORMS
BASIC PLANFORM SHAPES

AREA * LENGTH X WIDTH X.7854
REALENGTH x WIDTH X .

AREA = LENGTH X WIDTH

RECTANGLE TRIANGLE ELLIPTICAL
AREA = LENGTH x WIDTH x .666 AREA = RADIUS X
RADIWUS x 3.142 AREA = RADIUS X RADIUS X 1.87) AREA « RADIUS X
RADIUS X 7855
PARABOLIC

CIRCLE HALF CIRCLE QUARTER CIRCLE

--GENERAL APPLICATIONS OF BASIC 8& COMPOSITE PLANFORMS=

NOTE PLANFORM SHAPES
SHOWN FOR THE DIFFERENT
TYPES GAN Bl
INTERCHANGEABLY Ran
TIMES TO GREATER
ADVANTAGE.

FREE FLIGHT GAS MODELS CONTROL LINE GAS MODELS

GLIDER MODELS

RUBBER POWERED MODELS

TeemmEp.D.G.
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TYPICAL GAS:

%M

NOTE . PLANFORM AND GROSS-SEGTION
SHAPES SHOWN FOR THE DIFFERENT TYPEY
GAN BE USED INTERCHAWGEABLY, MANY
TIMES TO GREATER ADVANTAGE.

@M

FREE - FLIGHT

g < ——8
@&;&
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19. CONTROL LINE PLANFORMS

TYPICAL RUBBER:

) GZ:fo:=”‘"“‘?;{3
B —=——=)

TYPICAL TOWLINE:

V0 "0
0 c—————A

FUSELAGE AND RUDDER PLANFORMS

BASIC FUSELAGE GROSS SECTION SHAPES:

£ D
£ AREA = RADIUS X )
é RADIUS X 3.142 ) AREA HEIGHT x ||

WIDTH

AREA=HEIGHT X
WIDTH x .50

AREA=HEIGHT X
WIDTH x .50

£ =
.D- td ke xz
i S 32 i
: EH & gs
8 \
RECTANGLE ELLIPSE PARABOLA IAL'JES})&GQN ) . L(BCTAGON

GENERAL APPLICATION OF MOMENT ARMS:

SPEED:

TJAIL _MOMENT ARM

(21/2 70 3 x N.M.A)

FOR MAXIMUM CONTROLLABILITY. LONG TAIL MOMENT ARM

13 DESIRABLE.CENTER OF GRAVITY GENERALLY LOGATED
AROUND WING LEADING EDBE DUE TO HIGH OONGENTRATION

OF WEIGHT AT THE NOSE, THE USE OF SWEPT FORWARD

WING PANELS WILL AID IN OBTAINING A MORE DESIRASLE
CENTER OF GRAVITY LOCATION WITH MINIMUM FUSELAGE LENGTH.

RUBBER:

ey )
MODERATELY LONG TAIL MOMENT ARM OESIRABLE' BUT NOT
EASILY OBTAINED BECAUSE OF LENGTH AND WEIGHT OF
RUBBER MOTOR. REAR MOTOR BEARING LOCATED WELL
FORWARD OF STABILIZING SURFACES ASSISTS IN OBTAINING
AMORE DESIRABLE ARRANGEMENT,

TOWLINE:
leNM.A. 1 TJAIL_MOMENT ARM
‘L 012 TO 2 172 X N.MAD
™,
<
T T e e
_— ~\\3

BOTH LONG AND SHORT TAIL. MOMENT ARMS USED. FO!
EASIER_TOWING AND YIGNYER GI.-DING OIRGLE SHORT TML
MOMENT ARM DESIRABLE, L M DESIRABLE
IN GUSTY WEATHER. BALLAST |S USED T° OBTMN CORRECT
CENTER OF GRAVITY LOCATION.

——====P.0.6.

STUNT:
) e NMA, TAN,
e l M2 Tex nn» /1
—_— e T S S
=jl— I U =3
—— e

{ SHORT TAIL MOMENT ARM BEST FOR PROVIDING
,l\ RAPID CONTROL RESPONSE AND TIGHT BUT SMOOTH
./ MANEUVERS.CENTER OF GRAVITY GENERALLY LOCATED
SLIGHTLY FORWARD OF BELLCRANK POSITION.

LONG TAIL MOMENT BEST AND IS EASILY OBTAINED V
BECAUSE OF HIGH CONGENTRATION OF WEIGHT A’l’ NOSE CENTER
OF GRAVITY POSITION WILL VARY DEPENDING ON THE

Pl:;lccusl.AR DESIGN AND THE PROPORTIONS OF THE

RADIO CONTROL:

NMA, TAIL “WENT ARM
2 1 X
— T -
<f’f ~~ £

_—
S —
- —
& Y

AIL MOMENT ARH OOHKNI.Y USED', BUT NO
CENTER OF GRAVITY GENERALLY LOCATEB 14 fO l/! Fﬁoﬂ THE

WING LEADING EDGE —EASY TO OBTAIN BEST POSITION 8Y
SHIFTING LOCATION OF THE RADIO EQUIPMENT

-

-

GENERAL APPLICATIONS OF BASIC AND COMPOSITE PLANFORMS

TJYPICAL SPEED:

NOTE Pt ANFORM AND GROSS-SECTION

SHAPES SHOWN FOR THE DIFFENENT rve:s
CAN BE USED INTERCHANGEABLY.

TiMES TO GREATER ADVANTAGE.

(O RS ——

_CONTROL ~LINE

O {=—=>D
0 —

TYPICAL STUNT:

§=—=b

©

TYPICAL TEAM RACERS:
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MATERIAL _ USED FOR

20. USE OF MATERIALS EXPANGED POLYSTYRENE

" FUSELAGE SIDES, TOPS, BOTTOMS

BEEFING UP
NOSE SECTION

WINGTIP OUTLINE!

WINDING HOOK SLEEVE

RUBBER
TUBING

508 COON
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21. FUSELAGE COVERING PROCEDURE

FLAT SURFACES:

(DRY COVERING)
USE A 50-50 MIXTURE AS

TYPICAL BUILT-UP

AN ADHESIVE.

ENA 1|

FUSELAGE &
T I T T I I II T =

MATERIALS REQUIRED

= ‘ . BRUSHES
=7

r‘.\

‘% SCISSOR

WATER ATOMIZER

SANDPAPER

RmR COVERING
BLADE

MATERIALS

COVERING WITH TISSUE PAPER

PRESS OUT ALL WRINKLES
FROM TISSUE PAPER
WITH WARM IRON.

CUT STRIP FOR ALL
OR PART OF ONE

SIDE, DEPENDING
ON LENGTH.

TEAR SHOWS
GRAIN DIRECTION.

TOP MUST BE GOVERED
IN SEGTIONS ARQUND

‘THE PYLy

DAB TRIMMED EDGES WITH
COVERING ADHESIVE, WHERE
NOT SECURELY ADHERED, AND
SMOOTH OUT WITH FINGERS.

APPLY ADHESIVE ONLY TO
@ LONGERONS AND DIAGONAL

MEMBERS AT EAGH END OF
FRAME, OF SIDE BEING COVERED,

TRIM EXCESS
WITH RAZOR
BLADE.

SPRAY COVERING WITH
WATER, UNTIL THE COVERING
IS COMPLELY DAMPENED.
DO NOT SOAK GOVERING!

LARGER MODELS CAN BE
COVERED WITH WET-SILK,
SILKSPAN, OR SKYSAIL,
BUT NOT WITH TISSUE

VARIATIONS ON FLAT SURFACE COVERING'

COMPLETELY WOOD COVERED
FRAMES CAN BE COVERED WITH
TISSUE,FOR DURABILITY,

BECAUSE IT FALLS APART.

COVERING PROCEDURE FOR
FLAT-SIDED FUSELAGE
WITH MORE THAN FOUR
SIDES IS THE SAME. 7

FOR ADDED STRENGTH, MODELS
CAN BE DOUBLE-COVERED.
CROSS-~GRAIN SECOND LAYER.

\N.b COVERING MATERIAL, WHETHER QILK
OR

COMPOUND CURVATURES:

AS DRY MISSUE IS NOT SUITABLE POR COMPOUND CURVES,

Wmmmwmmzom

> BUT- HALF A BALL 1S HALF
THE RRUBLEM.

-MDl'VIEmW"N
WET

THE AIRFOIL CREATES A:
CURVE IN YHE THIRD DIMENSION

Zy nounoeo s-rnmeaaso FUSE-

sv covr:nme mu‘.’.scnou
BETWEEN STRINGERS INDIVID-
UALLY.

)
NOTE CROS3-SECTION WITH——
SEGMENTS “A,8,C

SEG. A-INDICATES AREA
WHICH MAY BE COVERED ¥
WITH WET NISSUE. A

SEG. B- MAY BE COVERED
WITH ONE PIECE OF SILK.

COMPOUND CURVATURES ARE
OFTEN FOUND AFT OF. THE CABIN,
AND MAY ALSO BE COVERED BY
“THE METHODS DESCRIBED ABW'E/

) &
" n {mf SILK PYLONS ARE DIFFICULY. USE

SILK ONLY. PULL VERY TIGHT IN ALL
DIRECTIONS. HOLD WITH PINS, CEMENT.

FORMERS DO NOT TOUCH SILKYF

/:ROFER FOﬂMEﬁ DESIGN WILL GIVE YOU
A MUCH'BETTER CWERING JoB.
“C. A-RECOHMENDED FOR BEST RESULTS.
B-FORMERS WILL CAUSE BULGES.

IIC. C~FAIR, BUT COVERING MAY ADHERE.
b

COVERING HINTS:

DOPING CAUSES SAGGING O
. POORLY BRAGED LONGERONS.

USE TKIN COATS OF
DOPE, WELL BRYSHED,

DS THIS.

SEC AZPOOR FAIRED SILK PYLON DESIGN.

. PULL COVERING VERY TIGHT ON’
SEC. 8 ~GOOD WING MOUNT, UNDERCUT FORMER.

S“OR!EST DIMENSIONS. AVOIDS WRINKLE]

DOPING:

~~USE A GOOD KNOWN GRADE OF

USE.A GOOD BRUSH,

FINISHING:

UIGHTLY SAND OFF ROUGH
EDGES ETC. WiTH

TRIM COVERING m%

THIS WITH SANDPAPER.

SPOTS,
10-0

BRISTLES GET IN RUBBER]

WHEN USING MASKING TAPE FOR TRIM, APPLY A COAT OF
CLEAR DOPE FIRST TO PREVENT LEAKAGE UNDER TAPE,

TRAILING EOGE T'ROUELES-—\
YOUR TRAIUNG EDGE (FRONT VIEW)™

WARPED TRAIUNG EDGE (WVERED)'!

T.E. RESULY- INCREASED DRAG.

SIX FOOT WING 1 DRY, REPEAT WITH P
SELDOM ENOUGH. EACH COAT. THIS S meED et
TWST TODESIRED 10 SIGDE Weven  WATER TWST N Set
N N i TO SUICIDE. N \ on, SUP RUBBER MOTOR INTO FUSELAGE,
. $RE STEAM, OR TRY EXTRA COAT STEAM, WORKS WELL ANY- 0P ITE- DIRECTION,

MNCREASED SHRINKAGE MAY HELP:

STEMM/EOIPE/-;UT/ SOAK-OUT
EXCELL%NT FOR m‘}\'
STRAIGHT LEADING EDGE, WARPED L

A TEA KETTLE VS. A

POSITION,
ON CONVEX SURFACE. HOLD T‘LL

WARP REMOVAL:

OCCASIONALLY RUBBER: -
MODEL FUSELAGES DEVELOP
A SUGHT TWIST BEFORE
COVERING. SEE CROSS-SEC.

THIS CONDITION CAN EASILY-
BE RECTIFIED BEFORE COV-
Tkl“ MI:‘I'NOD WILL  ERING AS SHOWN BELOW..

EFFETIVE

DOPE PANEL, HOLD
TILL DRY. DOPE PAN-

FRST OVER HEAT AND WIND MOTOR UNTIL FUSE TWISTS
Y e MADLE. BACK TO NORMAL. LOCK PROP & COVER

TU==S55P.0.6.

TRANSFERS
MOST DECALS REQUIRE SPECIAL ATTENTION IF
THEY ARE TO BE E)(POSEOTD EL PROOFER
AND HOT GLOW

GLOW FUEL RUINS UNDOPED DECALS.
ELPROOF DOPE OR FUEL PROOFER MAY casE |
. BUBALING EFFECT. (X

NUMBERS & TRIM MAY BE CUT
FROM COLORED, TISSUE, THEN
DOPED ON. .

PATCHING:

REMOVE RIPPED COVERING
WITH A RAZOR. WHENEVER
POSSIBLE REMOVE A

81T OF SURROUNDING.

ELIMINATING DOUBLE-
COVERING EFFECT.
WATER AND DOPE TO

MATCH. .
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22. ALL ABOUT DETHERMALISERS FUSELAGE-DISTURBANGE DETHERMALIZERS:

WEIGHT - SHIFTING DETHERAL!ZERSI DROTPY-pVéEIGHT

RECOMMENDED FOR HAMD-LAUNCH
GLIDERS

LOU ANDREWS DEVELOPED
THIS TYPE , WHICH PRODUCES
THE SAME EFFECT AS A

POP-UP TAIL.
THREAD IS TIED CHESTER LAN20 DEVELOPED HINGED CABIN AND
TO REAR PART FUSELAGE DOOR DETHERMALIZERS, BOTH OF SPLIT-FUSELAGE
OF FUSELAGE. WHICH ARE TIMER-OPERATED. TYPE

TO LEFT WING)

WHEN TIMER ROD
GOES IN,TIMER FALLS

\ BALLAST
Y (SCREW,NUT OR

“\  BOLT IS FASTENED
N\ 70 THREAD)

'\?NiNG -DISTURBANCE DETHERMALIZERS. At ruen-ovenaren, ruLseay

WING FLAPS WHICH DROP AT LEAST 80°
CaLC THEr-oPErATED WG e O SebEioeen
WING-TIP - \ ggca{z P‘égﬂé{“é%"gggms SER. BY ARMAND VASQUEZ
TIMER-SPOOL "\ AS SOON AS TIMER-SPOOL STRIKES GROUND, A
ARRANGEMENT i :lw:zn WELD 1Y PLAGE W\ THE UNBALANGED CONDITION DISAPPEARS AND 4 \ Z . .

WITH SHEET BALSA O BIDES THE MODEL RESUMES ITS NORMAL TURNING
TIMER WRAPPED WITH 4 DIRECTION, THOS COUNTERACTING THE SPIN,

APPROXIMATELY 50 FT. OF THREAD érg;l'?;g(smes OHITTE FO .
RUDDER-DISTURBANGE DETHERMALIZERS: X
!\x,‘%
v “/If,

TWISTED RUBBER
BAND

BEST FOR SMALL GAS,RUBBER-POWERED
MODELS,0R TOWLINE GLIDERS.

POP-UP TYPE

RUBBER BAND

DEVELOPED BY ACROSS FUSELAGE
e o & 1 TAB "SPIN' DETHERMALIZER 4 ) NENRY STRUGK IWSURES PROPER
FASTENED TO =~ DEVELOPED BY DICK KORDA,/ /3 S e FUSE EJECTION 0
TINER DISENGAGESETRSL 27" WHICH CAN BE OPERATED 4 . .
e | BY FUSE OR TIMER. RUDDER "SPLIT" TYPE DEVELOPED

BY PAUL E, DEL GATTO IS FUSE-
OPERATED, RECOMMENDED FOR
TAILLESS AIRCRAFT.

P e e e ]
STABILIZER-DISTURBANCE DETHERMALIZERS. Fusc-oPERATED

THREAD LIMIT_, == RUBBER POP-UP TYPE
STOP 7 . BAND .

> PARACHUTE 1S PACKED IN
SEL AGE. FUSE OR TIMER-
OPERATED DOOR OPENS ANO
PARACHUTE DROPS OUT.
CHUTE GORD 1S FASTENED AT
TAIL, WHEN IT OPENS IT
DRAGS BEHIND MODEL.

ey

T Iy “Pivor Taw surraces {
TIMER-OPERATED EXTENSION  WITH TENSIONED RUBBER

PUSHROD SECURED STRING
TO TIMER ARM (PULLS TAK DOWN)
BAND FASTENED TO HOOK
POP-UP TYPE ON RUDDER AND TO DOWEL ,,,2?22}‘;0,,
OR HOOKS ON FUSELAGE SIDES.

Y

=

RUBBER BAND
(SUPPLIES TENSION TO 2
HOLD TAIL DOWN) g

TIMER-ACTUATED ROD
SLIDES THROUGH STAB

POP-AROUN
0TYPF_ ° SPIN-TAB
TYPE

/ HOLD-DOWN HOOK. TENSIONED REMOTE
?gg%meﬁsﬁg%ﬁ%l\ > 2 TIMER TYPE RUBBER BAND RAISES STAR TRIPPING DEVICE
Up AN Aroukd, o\ 7 N ! — DEVELOPED BY
\\\ Vi A BURNING FUSE 1S THE MOST COMMON TIMER PLUNGERC' ; JOHN TATONE
TINFoIL P& [ N N TRIPPING DEVIGE. NAZARD IS MINIWIZED P4
S YT . ———
PROTECTION POP-AROUND STAB ARRANGERENT FOR FIXED STABS ON SMALL RUBBER- 7,'0'::‘1::%&;"553‘.53 ToF CAN B INSERTED
gﬁ Pt'gé’sigogg Eagg :ggégff&)rf%% 20 232’.52&“0"&2“3“ ﬂ% bstADFgESVEE_LOPED IN SNUFFER TUBE INSTEAD OF BURNING FUSE. X PROVIDES
T====P.DG. ACTION:\GAN BE FUSE- O TIMER-QPERATED BY PAUL E.DFL GATTO. TRIPPING L EVERAGE =P.DG.
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23. CONTROL LINE EXPLAINED

BASIC CONTROL SYSTEM

(GENERAL ARRANGEMENT)

POPULARIZED BY PUSHROD s $0N'm0l. HORN CEMENTED
JIM WALKER. TWO-LINE BELLCRANK 7 0 BOTTOM SIOE OF
CONTROL IS WIDELY ,.,vo.r",o,m g ELEVATOR,

CCEPTED. T "RE OR TUBING STIF

ENOUGH TO PREVENT
BOWING.

BELLGRANK /‘

LEAD-OUT HOLES: EXTERNAL. TYPE

LEAD-OUT GUIDE

DISTANCE BETWEEN
BELLCRANK LEAD-OUT HOLES

CONTROL
HANDLE

HOW T OPERATES: AS THE HANDLE
IS’ MOVED, THE LINES MOVE BACK AND FORTH
PIVOTING THE BELLCRANK. THE BELLGRANK
MOVES THE PUSHROD WHICH CONNECTS WITH
THE HORN TO MOVE THE ELEVATOR.

LEAD-QUT LINES
SINGLE STRAND OR BRAIDED
WIRE

BELLCRANK AND CONTROL HORN DESIGN r

NORMAL

ABOVE AVERAGE
8ELOY
S b
A28 BT
A 34 B
BeA

fe———3r2 8-

CONTROLLING RATE OF

TYPICAL BELLCRANK DESIGN CONTROLLING DEGREE

OF RESPONSE ACCELERATION
BELLCRANKS GENERALLY
MADE OF THIN GAUGE STEEL HORN ON TOP

fOR SPECIAL PURPOSES.
OR MEAVY GAUGE ALUMINUM 3
ALLOY,

’/;-\uoas v

THESE BELLORANKS HAVE THE SAME sTABILIZER S

CONTROL RAT{O DISREGARDING HANDLE EFFECT.

ASYMMETRICAL ‘BELLCRANXS CAN BE USED
TO VARY UP'AND DOWN RELATIONSHIP
TYPICAL CONTROL HORN
DESIGN

ORILLED NOLE
FOR MOUNTINS

CONTROL HORN
INSTALLATION ON
ELEVATOR BOTTOM.

CONTROLLING-RATE ras
OF ACCELERATION CONTROL HORN INSTALLATION

ON TOP OF ELEVATOR

TE=SSEEP.D.C.

NOTE: A CONTROL HORN  "™ing
1S FUNDAMENTALLY ONE
stow HALF OF A BELLCRANK. \,oo-u

24. BASIC CONTROL LiNE
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INSTALLATION ‘DETAILS FOR JIM WALKER “U-CONTROL" SYSTEM
COMPONENT PARTS:

(:{«\i E N \’”5

BELLCRANK: METAL ISS

[ROD: ACTIVATES
/ATOR.

ELEVATOR HORN: ———>

SNAP OR SLIDE: CONTROL. HANDLE SHOULD BE i
CONNECTORS. 'STRONG, EASILY ADJUSTED
N
i & \

CONNECTS PUSHROD CONTROUNE VIIRE USE 5|ZE5 HANDLE

ANISED. AVAILABLE @ 70 ELEVATOR. AND LENGTHS SUITABLE FOR 7
CUMMERCIALLY. YOUR ENGINE AND PLANE. CONNECTORS
ELEVATOR HINGE “> BASIC LAYOUT: mesm FIRST INTRODUCED ON
TME AJ. FIREBALL, THE

@  w UP AN DOWN WRIST MOTION ON THE CONTROL
/s/ LE CAUSES BELLCRANK TO SWING ON TS
PIVQT THIS ACTION MOVES THE PUSHROD
ORN AND. ELEVATOR HORN, THERERY PRODUCING

Ful E\IA\'OR—’/\ 5 P i

“U-CONTROL SYSTEM
HAS GAINED WIDESPREAD|
POPULARITY.

e .,.( (5\ ) UP AND.DOWN ELEVATCR ACTION,
/ .'/ i
s PUSHROD GUIDE
L smapnzer 3

BELLCRANK TYPES:
{

LAR CONTROLINE SYSTEMS INCUJDE THE "MONO-
LINE', DESCRIBED IN FEB, 1952 FLYING MODELS, AND
THOSE OF VARIOUS KIT MANUFACTURERS, DESCRIBED
IN THEIR KIT PLANS.

ELEVATOR HORNS: ruese rypes

i REQUIRE KO
TYPICAL STUNT TYPE BELLCRANK (SHOWN 2 SOLDERING. ———-
BUNE) IN NEUTRAL AND P AND, DOWN
FIEVATOR POSITIONS, i

=80 TO
1 ELEvator
3} —wasuer

SOLDER, THEN CEMENT
AND BIND TO CROSS-BAR,

. PULL TEST TO AVOID ACCIDENTS.

RECOMMENDED FOR YOUR ENGINE.

‘CONTROL HANDLES:

NOTE WHAT OCCURS WHEN TOO SMALL A SIMPLEST OF ALL STEEL CABLE oy
VELLCRANK 1S USED LEADOUT WIRES INSTRLLATIONS 1S SHOWN HERE. P R
VRAVEL TOO FAR, NECESSITATE SLOTS " e 2 :
EADILY ADJUSTABLE, IT MAY HALF OF
IN FUSELAGE. LEVERAGE ALSO IS LOST BE ADJUSTED TO CORRESPOND N\ hanoLz.

TO NEUTRAL ON ANY MODEL.

MANY EXCELLENT HANDLES
ARE AVAILABLE COMMERCIALLY.

Mt ELECTRICAL TWO——
BICED SYSTEMS, USE
BAKFLITE BEMCRANK, @

PUSHRODS: .r —
MI4QLE CONNECTIONS ARE EXCELLENT ON CONVENTIONAL WIRE TYPES: DUAL PUSHROD ==
)

o>

NODIFICATION
FOR BUTTERFLY STASS.

TUBING (WITH FLATTENED, DRILLED ENDS) SOMETIMES USED.

REDUCING BELLCRANK SWING REDUCES
SENSITIVITY: ELEVATOR TRAVEL, BUT NOT THE SENSTVITY.
THE MOST.COMMON CAUSE OF CRASHES
AMONG NEW.FLYERS IS OVER-CONTROLLING.
#Y REOUCING THE SENSITITY OF
THE CONTROLS FOR TEST FLYING,
THE POSSIBIITY OF SUGH CRASHES
13 ELININATED.

MOVING PUSHROD INTO A HOLE
CLOSER TO THE PINOT POINT
WILL REDUCE SENSITIVITY.

PROBLEMS:

SIMPLE AS THIS CONTROL SYSTEM IS,
PROBLEMS SAN CREEP IN 1o WE ARE
NOT CAREFUL. TROUBLE S

NUNBERED Gn mour sxs'rcu

(D CONTROL HANDLE SHOULD BE AD-
JUSTABLE SO THAT IT MAY BE SET
FOR NEUTRAL ELEVATOR ON ANY MODEL|

@ FLEXIBLE STEEL CABLE HANDLE
LEADOUTS ARE ADVISED. BRONZE

CABLE, CATGUT, FISHLINE,ETC. WILL
BREAK UNDER STRESS.

@ WEAK CONNECTORS ARE DANGEROUS
@ DO NQT USE THINNER WIRE THAN

® UNES MUST BE FREE OF KINKS,
@ UINES SHOULD BE CORRECT LENGTH.

(@ ALL WIRE CONNECTIONS SHOULD BE
SLIP-PROOF, SOLDERLESS, WRAPPED.

LINE GUIDE ON WING MUST NOT
HIT CONNECTORS, OR CHAFE ON UINES.
NO LINE GUIDE 1S NEEDED IF LINES
RUN THROUGH WING,

@ WIRE CONNECTION AT BELLCRANK
MUST NOT SNAG ON FUSELAGE SIDE,
CR LIMIT BELLCRANK MOVEMENT.

@ N LARGE OR HIGH POWERED MOD-
ELS, A BEARING IS ADVISED AT THE
PIVOY. ANCHOR PIVOT BOLT MOUNT TO
MOTOR MOUNTS FOR SAFETY.

® SOLDER NUT TO PREVENT LOOSENING.

@ IF LESS MOVEMENT OF THE ELEVA-
TORS IS DESIRED, USE PUSHROD TRAIN-
ING HOLES (NEARER PIVOT } IN BELLERANK]

@ USE LARGEST BELLCRANK POSSIBLE.

@ FRICTION COUPLED WITH IR PRES-
SURE TEND TO “BOW" THE PUSHROD.
IT CAN WRECK YOUR MODEL. SUPPORT
T IN CENTER WITH A GUIDE

© ELEVATOR HORN (AS SHOULD ALL
CONNECTIONS ) MUST FORM A SNUG
AT WITH PUSHROD TO PREVENT PLAY.

@ CROSS-BAR {CONNECTING ELEVATORS)
MUST BE STRONG, WARP RESISTANT.
USE OR PIANO WIRE.

ATERNATIVE
—— METHODS
—— .
53 R 1 _\
—3 | =i
¢ DECREASE \

@ HiNGES MUST BE RUGGED, FUEL-
PROOF, WARP-PROOF, UNAFFECTED
BY_VIBRATION AND FRICTION- FREE.
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ELEVATOR HINGES:

%iamouns CLOTY HINGE IS EASY TO MAKE, SHORT LVED, S ‘47 :

HINGES SUCH AS THESE, AVAILABLE-
= AT YOUR HOBBY SHOP ARE EASY R
DOPE AND GLUE ON FLEXIBLE EDGES MAY CRACK Twe 0 INSTALL, TROUBLE FREE, TUBING  Zienats oF TUBING cemeNTED

CLOTH. THE CLOTH ALSO LEAVES A BUMPY EFFECT, TO STAB AND ELEVATOR MAKE
MARRING APPEARANCE OF THE TAIL ASSEMBLY. AN E)

TUBING AND WIRE HINGE, XCELLENT HINGE.
v W BALSA, SAND
THE INTERLOCKING WIRE HINGE 18— <7 /ﬁ TUBING ——2
EXCELLENT FOR SCALE JOBS. /ﬁ?
FILL-IN, SAND ELEVATOR

ELEVATOR MOVEMENT: P aw FuLoown,|  CONNECTIONS:

FOR TRAINING PURPOSES UMIT YOUR / BIND AND SOLOER o
ELEVATOR MOVEMENT 70 5* DOWN, _ m, _Jc

Be UR — b

o
—’L 1F ELEVATOR 1S STILL IN CONNEC‘I'!ONS/;KWLD BE -]
TESTER.

T _fr_ UP POSITION WHEN DOWN STRONG, PULL
LESS DO‘(I;IN ISgEEDED—/ ELEVATOR IS DESIRED, .

47
25. UNDERCARRIAGES & WHEELS

WIRE MUST BE CLEAN  HEAT SURFACES WELL.
AND BRIGHT BEFORE ~ ALLOW SOLDER TO
SOLDERING. FLOW THROUGH

A 1 WRAPPING

DO NOT HEAT  BEND OVER
0

BASIC INFORMATION 00 NoT HE;
PIANO WIRE 1S THE MOST WIDELY USED| genpING
MATERIAL FOR LANDING-GEAR STRUTS. FRAGTURE
THIS IS TRUE FOR B80OTH FREE-FLIGHT N
AND GONTROL-LINE MODELS.

IT CAN BE OBTAINED AT HOBBY SHOPS
iN SIZES UP TO /8" IN DIAMETER

USEFLUXAND  WRap fiGHTLY,
DON'T BEND WIRE OVER SHARP EDGE ACID CORE SOLDER AND EVENLY, WITH SOFT WiRE

DUE TO GRAVITY. —_— ]
s SLIDE STB TOWARD REAR, | =T ON THE LINESAND THIS ®
1 7~ | CONNECTION WILL BREAX. ———————e>
v
STUNT MODELS May N\ abe "4": STAB IN POSITION @ BEND CONTROLINE WIRE, SUP SNAP OR SLIDE CONNECTOR ON,
USE UP TO 45e Up N\, / ONCE_PROPER MOVEMENT @ BIND AS SHOWN WTH SINGLE STRAND OF ELECTRICAL WIRE.
AND DOWN MOVEMENT ——X IS OBTAMNED. @ BEND LEG OF WIRE DOWN, CONTINUE BINDING. DO NOT SOLDER.
BELLCRAN; )
BELLCRANK MOUNT: c;.c N LINE GUIDE: RUNNING CONTROLINES

= WHENEVER POSSIBLE,

1 — s LESSENS DRAG AND
e = \eummrss THE NEED

BELLCRANK ~25% FROM LE = FOR A LINE GUIDE,

C.G.- 33% FROM L.E. E
NO LINE GUIDE IS NEEDED ON THIS WING,—/

~YOUR MODEL IS A POTENTIAL WRECK, IF

TS BELLCRANK 1S NOT RIGIDLY MOUNTED.
IF YOUR BELLCRANK IS ATTACHED TO ANYTHING BUT THE
MOUNTS, IT MAY SUDDENLY TEAR OUT.

NO LINE GUIDE IS NECESSARY ~

UNE GUIDE LOCATION FOR BIPLANE NOTE UNE GUIDE—L’d

SCREW PLYWOOD BELLCRANK MOUNT TO MOTOR MOUNTS,

., {MPROPER TRIM ACCOUNTS FOR MANY
FLIGHT TRIM: Crasies. THE ‘MODEL MuSt Hotn
TIGHT ON THE LINES AND FLY WITH

TS WINGS PARALLEL TO THE CONTRO-

LINES AT AL TIMES,

- -

STANDARD ADJUST-
MENTS ARE:NUMBERED
BELOW,

FIXED AILERONS ARE EXCELLENT FOR
TRIMMING BANKING TENDENCIES. TACK
UGHTLY WITH CEMENT, UNTIL FINAL

ADJUSTMENTS ARE MADE. AILERONS
REPLACE WING WARPING METHOD AT

IF A CONTROLINE MODEL IS ALLOWED TO B.ANK, T
WILL LAND AND TAKE-OFF ON ONE WHEEL, TEND
TO FLY INSIDE CIRCLE, SLACKENING LINES,

Y@ LEFT.
BANKING MAY BE TRIMMED BY WARPING THE j Q@ SUGHT RIGHT RUDDER
TRAILING EDGE OF THE INBOARD PANEL DOWN, @ SWEPTBACK CONTROUNES

(WASH-IN} AND THE TRAILING EDGE OF THE

@ LEAD WEIGHT IN OUTBOARD T2 ELEVATORS SHOULD BE PROPERLY ALIGNED
OUTBOARD PANELUP {WASH-OUT)

@ RIGHT THRUST WHEN NECESSARY. ON THE CROSS-BAR, TO PREVENT BANKING,

REEL AND LINES: -

7 CuT TWO 7" pua. ve”
PLYWOOD DISCS.

Q\ONE 6" DIA. 3/8" PLYWOOD DISC

KINKED WIRES SHOULD BE JUNKED, NOT STRAIGHTENED. THEY ARE
NOT SAFE. USE PRECAUTION INSTEAD OF PLIERS.

A HEAVY RUBBER BAND STRETCHED

DRILL 14" HOLE THROUGH DISC CENTERS.
LES. FROM THE SCREW TO THE DOWEL

CEMENT TOGETHER, ALIGNING HOI

ON THE OPPOSITE SIDE, HOLDS THE
H AT AN CONTROLINES CONTROL HANDLE
cmmxmx 3 i NOTEH AR ANGLE: - > N POSITION:
KNOS 7'DIA V8" PLYWOOD DISCS

SNAP OR SLIDE:

SCREW. CONNECTORS FLAT HEAD
Nyl = HOOK ON FLAT NALS RUBGER BAND
/ \ HEAD NAIL HOLDS THE
WASHER “\-poweL FLEXIBLE
) CRANKING HANDLE CABLES
WASHER KNOB IN PLACE.
6" Dl 3/8° PLYWOCD DISC HANDLE SCREW, WASHER EY ]

TYPE B MOUNTING

TWO-WHEEL LANDING GEAR —

THE STANDARD TWO-WHEEL GEAR IS

1 YPE A MOUNTING

“itpoLTS BY FAR THE MOST POPULAR IN USE TODAY,
FIoeH pLYWOOD THIS TYPE GEAR MAY BE USED ON ALMOST PLYWOOD
ALL KINDS OF MODEL PLANES, USING FIRE-
N WALL OR FORMER CONSTRUCTION. IT CAN .
BE MOUNTED EITHER BYMETHOD A 08w’ £
SINGLE-WHEEL GEAR PLYW00D™

PIANO THIS TYPE
WIRE USED FOR CENTER OF
MODELS. -
‘v.‘.i‘u"ilﬁé‘ﬁ.‘«% ‘;‘OTL':: ngesn m’i NESS AS THE WIRE ano
EHED IF Y"BOLTS LANDING USED FOR THE GEA Al

AR NOT AVAILABLE MOUNTIN SHOCKS ARE WIRE
MODEL MORE SE-
VERE ON //6IND WiTH{ CEMENT WIRE
Ra Y HEAVIER BETWEEN THE A

SHEET-METAL GEAR Ak

EL GEAR MODELS, WIRE AND | FIRE-WALLS IN THE BALSA CORE
Nt p— E

P——
. % S SHOCK-ABSORBING GEAR
FANIL rmm A COMBINATION OF THE SINGLE AND DOUBLE REAR STRUT ROTATES

: LARJING GEARS MAY BE USED TOBUILDA TRI- | IN TUBING, SECURELY FAIRING MADE
ST‘&J‘?Z‘ES ™ BEND CYCLE-GEARED MODEL, FASTENED' TO " FROM SCRAP
y- OVER FORMER

THE (16 SWS. SHEE T THIS TYPE OF GEAR
ALUMINUM LANDING  [1S USED TO MinMIZE
TAPOUT  GEAR IS USED ON TEAM |LANDING SHOCK. R/G

ALUMINUM

# 12 MACHINE HOLE FOR  RACERS,SPORT AND ~ |MODELS MAY USE A
nEW USED% 4 AXLE SOME STUNT MODELS. |HEAVIER VERSION OF
A% AN A);II_ESHERS WHILE IT ADDS TO THE |THIS SYSTEM,
A LOOKS OF THE MODEL,
ST\ VAT L) THIS GEAR DOES NoT | THIS GEAR IS OFTEN BIND WITH
wa - Ly T outiine @ g STAND UP UNDER taro [FISIOLY. MOUNTED wHEN L OIND WITH
WHEEL OUTLINE "U'® ConTinvoUS USAGE.
BOLT

OF THE WORLD WAR I SOLDER
TYP

LOGK N

K NUT/ A
WING-MOUNTED GEAR SCALE LANDING GEAR
i — " WING CENTER SECTION

SHOULD BE REINFORCED TO MOUNT IN FUSELAGE
TAKE LANDING SHOCKS, IN THE CONVENTIONA >

BIND WITH SOFT

GUAR 1S BOUND TO

WING SPARS WITH HEAVY MANNER HIREAiE SoLogR
THIREAD AND CEMENTED  ff
it CURELY IN PLACE,

BALSA FAIRING

MAY BE ADDED

R
SMALL, STRONG RUBBER BANDS
ARE STRETCHED BETWEEN
SHOCK BARS .

SHOCK BARS MADE
FROM LIGHTER WIRE
THAN MAIN GEAR.

THIS TYPE USED WHERE HEAVY
LANDING SHOCKS ARE ENCOUNTEREDI
THIS TYPE OF GEAR MAY BE USED ON FLYING SCALE, STUNT
AND SPORT MODELS.

IlY' HAROLD STEVENSON
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BIND WIRE TO
STRUT AND
CEMENT WELL A%

f/wioe prow  WIRE HOOK
HARD BALSA

BIND AND
POP-UP LANDING GEARS  "SOLOER
ARE POPULAR ON F.F GAS
! J RUBBER-POWERED MODELS.

GEAR RETRACTS AS WEIGHT OF
AS MODEL BECOMES MODEL KEEPS
AIRBORNE. GEAR EXTENDED

 POP-UP GEAR fveeen o SNOAND . [SINGLE-WHEEL SKID
BRA3S TUBING P PIAND. Q‘OSPAOER

WIRE STOP | PROP TO G

TYPICAL
ATION N
GLIDER.

THIS TYPE OF LANDING

S MO N EO
HIGN ENOUGH FO.;? TEHE

INSTALL~
TOWLINE

49

26. C/L HANDLES & OPERATION

A SMALL CONTROL HANDLE
IS LESS SENSITIVE BECAUSE
THE LINE MOVEMENT 1S SMALL.

SENSITIVE

CONTROL LINES

LARGE CONTROL HANDLES
ARE MORE SENSITIVE BECAUSE -
THERE 1S MORE LINE MOVEMENT.

TAKE-OFF DOLLY  airiisatious [DROP-OUT GEAR
ARE WgAPPE WIT

ER TAPE,

WRAP ALL CONNECTIONS
AND SOLDER WELL.

OUND OFF ENDS

WHEN THE MODEL BECOMES

TO THE GROUND
PIANO WIRE

ALL CONNECTIONS / : »
WRAPPED WITH SOFT FOR cugs C-D PLANES USE IE USE OF DROP-QUT*-
WRE .| BEARS HAS BEEN GONFINED

e 2D SEQURELY 1ANG T0 GONTROL-LINE SPEED

E
FOR GLASS Au8 PLANES UsE i
PANG Wi MODELS ALNOST EXCLUSIVELY. Y 7

N STUNT AND COMBAT MODELS ‘ALSO0. .

AIRBORNE, THE GEAR DROPS

THE TAKE-OFF DOLLY-SHOULD HAVE A LOW CENTER
OF GRAVITY AND SHOULD SUPPORT THE MODEL
EVENLY UNDER THE FUSELAGE AND THE WiNGS,

IT SHOULD TRACK OR SLIGHTLY TURN OUT FROM

THE CIRGLE, CARE SHOULD BE TAKEN IN SOLDERING

ALL THE GONNECTIONS, AS THE DOLLY IS SUBJEGT~

ED TO SEVERE STRESS IN OPERATION ~ESPEGIALLY ON

TYPES OF RUBBER-TIRED WHEELS
ROUGH FIELDS. " THE DOLLY SHOULD BE PAINTED

WITH A GOOD FUEL-PROOF DOPE OR ENAMEL TO

PREVENT RUST AND CORROSION. THE WHEELS STREAMLINE _TREADED_ _BALLOON.
BE KEFT WELL OILED AT AL TiMee | TECLS SHOULD Sronee or soLip SEMI-PNEUMATIC FULLY PNEUMATIC
URS

R WITH BRASS ALUMINUM FiUBS WOODEN OR ALUMINUM HUBS
WHEEL ATTACHMENT FLOAT GEAR IS MOUNTED BIND WITH WIRE, SKI ATTACHMENT

CONVENTIONALLY IN
UBECACE

SOLDER WASHER WASHER
PIANO SOLOERED
SOLDERING WASHER _ PIANO €
TO AXLE IS THE MOST  WIRE /
COMMON METHO! ol 74//SOLDER
- AND =% ( WASHER
SOLDER A @ ONAXLE
END

/
BOUND TO

@

GHT
COMMER - Monzn.s
CAN AL30 B Vo N __./g rss Ay EE Fongs- FLOAT

AXL
TﬂE WHEEL ON.

BASIC SYSTEM IN OPERATION -EXAMPLES OF DESIGN

-CONTROL HORN BELL- |CONTROL |CONTROL 3
} “— A CRANK | HANDLE z L] B
e ) ‘!i 3" |5 12" 3" | 20° | a7* | 33°
4 \ 29 £ 3" 5" | 578" | 20° | 34° | 38°
peLLeRANK NOTE: THE CONTROL SYSTEM 3" |a-e'] w2 [ 200 | 30° | ar
L SHOULD, BE' designed To T 0 g

- - PROVINE THE DEGREE OF 2" |5 ve" | 20° | 50° | 45°
ELEVATOR MOTION DESIRED = ez | v | 2o | so° | a0e
THE LENGTH OF THE PUSHROD | 3 " 3 My

OR CONTROL LINES DOES NOT e T | 208 | 40
EFFECT THE DESIGN OF THE _ v2'| 5" | 2" | 20° | 70° | s0°
CONTROL SYSTEM,BUT IT WICL [l = - i %
INFLUENGE IT'S OPERATION. 2" | a-127| 38" | 20° | e4° | 54

[Se- 5/6" | 20° 87° | 61°

I = 20° (AVERAGE MAXIMUM)

FLAP CONTROL

1 1LAP ROD ON OUTSIDE
{FI\STER RATE OF

AGGELERATION I
Ny

NOTE. FLAP CONTROL DESIGN
IS SIMILAR TO THAT
SHOWN FOR ELEVATORS.

LEAD-OUT ELEVATOR HORN SHORTER

LINES GREATER DEGREE
FLAP HORN LONGER { REATER DEGA }

ELEVATOR ROD ON INSIDE
SLOWER RATE OF)
{ AGCELERATION [SMALLER DEGREE
OF RESPONSE

BIND AND SOLDER

DESIGN REQUIREMENTS

"T" SHAPED
PUSHROD =~ S

CONTROL HORN
ON TCP

"¥" SHAPED
PUSHROD-

S\‘AIILIm
(®) oFFSET RUDDER

OR! FOR "V" TAILS USE,
(B) STAGGER LINES SLIGHTLY REARWARD gt
OR

“SHAPED PUSHROD AND
TWD CONTROL HORNS.

TO MAINTAIN LINE TENSION:

FLYING WINGS ARE DESIGNED
AND HOOKED UP IN THE SAME
MANNER AS FLAP AND ELEVATOR
CONTROL SYSTEMS.

(©) abb BALLAST TO OPPOSITE WINGTIP
oR.
(©) orFseT eNGINg
R

() MAKE INBOARD WING LONGER T==223r.06.
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‘ k ‘ \ c | | G & D I l ‘G PROPELLER - \TION. NO TWO SPEED
THAT WiLL GIVE PEAX SPEED FOR YOUR PARTICULAR ENGINE-PLANE GOMBINA
27. E R I S P E E F L I ’Vﬁ Jmﬂ:: f‘l"“;"'lla:fﬁm MAXIMUM SPEEDS WITH EXACTLY THE SAME PROP BAOLY ENOUGH, THE ONLY PRACTICAL WAY TO FIND THE
THE RIGHT PROP, 18 THE TRIAL 8 ERROR METHOD.
Wit AS BEFORE 60 BACK

BTART WITH PROP O EACN BUGCEEDING BLADE AREA
MLIOHTLY LARGER FLIGHT, CUT | 32° TUPAT A FIME TO THE PROP DINENSION
IHAN THAT REC— FROM EAGH TIP, ON THE PRECEDING RUN,
UMMENDED FOR THIS WAL BE THE MOST

M SINE. YOUR SPEED WH.L AGAIN SPEED ESFICIENT PROP FOR YOUR
{FAI. & SMAE. LINE LENGTHS OUR EN o INGREASE. EACH WHEN A DROP WILL INCREA-, PLANE AT THAT PITGH. .Frfc‘:
CLASS _IDISPLAGEMENT | LINE LENGTH | DISTANGE | N% OF LAFS s & FLIGHT, UP TO X D 1S K SE TO KOERT- THE FROCEDURE USING OTnc!
' 2k POINT . £D, 60 BA AIN POINT PUCHES UNTIL Y0
veavr | o-1scc 38 22" | swmies 1o NEEDLE VALVE TO THE PROP ON “ONE & ONLY" PROP FOR YOUR
/R | O35 25cC_ [1592M (52" 23)fi KLOMETRE | 10 (/R 100) | BETTiNG THE PRECEDING PLANE.
W 231- 500C_[1592M52 2 MUKILOMETRE |10 FIRST FLIGHT ruiawT anp FoLLow
AEIET | 5= 100 | Bom (65 STZKILOMETRE | 8
SMAE | 0- scc 60’ ssiomes [ 70 € 1o
GENERAL INFORMATION
2 ECOORD-BREAKING SPEED RUN I8 NOT DUE TO A HOPPED-UP ENGINE OR SUPER=SECRET NOT FWELS,AS IS GENERALLY 000D SUPPLY. FINISH YOUR PROPELLERS AS WELL AS YOU FiNISH

RELIEVED. ATTENTION TO OETAIL IN ALL PHASES OF SPEED FLYING I8 THE KEY TO A REALLY FAST PLIGHT. A SO-ORLLED R O Ay PN T R e T Or hiron WILL GHANGE 1 FLIGHT 'NEVER FLY WiTH AN UNEALANGEG PROP:

HOT FUEL RUNWING IN A DIRTY ENGINE OR A BEAUTIFULLY GONSTRUCTED & FINISHED PLANE WITH A POOR FOEL L DANAGE WiLL RESULT '

CARCROLLWEVER WiNg CONTESTS. GOOD SPEED FLYINO I8 THE RESULT OF A CHAIN OF WELL-THOUGMT-OUT DETAILO ENOINE DA .

CAREFULLY CARRIED OUT & YOU ARE ONLY AS FAST AS THE WEAKEST LINK IN THAT CHAIN. v 70U USE SHOULD WAVE THE FOLLOWING REGUIREMENTS— LIGHT IN WEIGHT,LOW CENTER OF GRAVITY,
THESE DETAILS ARE A8 || & 2 IF BUILOING A BPEED SHIP FROM A KIT OR FROM MAGAZINE PLANS,FOLLOW IOTRUCTIONS " Wbk WALEL THAGK, AND GHOULD FOLLOW OR SLIGHTLY TURN OUT FROM THE GIRGLE WHEEL TRACK
FOLLOWS : TO THE LETTER. WHEN DESIGNING YOUR OWN SHIP,USE ACCEPTED BUILDING METHOOS BUILD DOLLY OF MUSIC WIRE: SHOULD AT LEAST

DON'T SHORT CUT ON STRENGTH 8 TY. SLIGHT ANGLE OF ATTAGK WRAP 8 .SOLDER WELL, ALL EQUAL WiNG SPAN.
- A WELL-CONSTRUCTED \ U \ ], Keee voum s, CONNECTIONS

PLANE OF ADVANCED \ IN A CARRYING /7

DESIGN. KIT OR ORIGINAL <D \ 7. Chde WhEW NoT T et i
2 & GLABS-LIKE FUEL~ P ZFLYING,

PROOF FINISH. . \ R
3= A PROVEN RACING ENGINE ’ - FORCE-FIT BUSHING

WELL TAKEN GARE OF,

4- ARELIABLE c%n:m’enr USE A gooD | - d LY THAT CONTAGT
- FUEL~ - FORWARD DOLLY THAT Ci

by FUEL-PROOF -y '6\ Wy AN c.0.10W 8 NEAR, WHEELS WELL FO voun RN L
8-~ A FOOL-PROOF. FUEL- WORK FOR A 600D FINISH, CENTEN OF DOLLY TREAT YOUR DOLLY WITH AS uueNECAsRE'EALSL oxtsn

SYSTEM (TANK A GLASSY FINISH WILL ADD THEN KEEP IT THAT WAY. ENGINE KEEP IT CLEAN & THE WHEEL

6- A THOROUGHLY FLIGHT | UP TO B M.P.H. OVER A POOR USE A HIGH QUALITY PASTE
TESTED PROPELLER ONE. WAX = KEEP IT SHINING

T~ A RELIABLE TAKE-OFF KEEP YOUR SPEED SHIP SCRUPULOUSLY GLEAN BOTH INSIDE & OUT.
DOLLY OR HAND LAUNCH | AFTER EACH FLIGHT REMOVE GRIT & DIRT THAT COLLECTS INSIDE,

PLYWoOD U HAVE A DEPENDADLE HELPER
MAND LAUNCHING MAY BE USED IF YO E tiried

THIS TAKES CAREFUL COOPERATION BETWEEN FLYER & MELPE

BIVE YOUR DOLLY A GOAT OF FUEL PROOF

8- zoffr’;gf LNy SPECIFIED] 3 YOUR ENGINE  WHEN IT GOMES OUT OF | 5 A_G00D SPEED TANK 15 ONE THAT WILL GIvE YOU PEAK QOLLY TAKE-OFFS ARE RECOMMENDED FOR ALL AROUND CONGISTENT PAINT., TO PREVENT RUSTING 8 CORROSION
THE BOX,IS A PRECISION MECH. ENGINE FOR THE REQUIRED NQ. OF LAPS; KO "E LY FOR FLYING NOW OR
9~ CLEANLINESS~ THIS KEEP IT THAT WAY. TREAT IT AS YOU | MORE,NO LESS. MANY SPEED FLYER3 USE TANKS MUGH TOO) I GAREFULLY TO THE EXACT DIMENSIONS[ 9 IF YOU ARE MAVING TROUBLE IN SPEED FLYING NOW OF |
APPLIES TO ALL EIGHT WOULD A FINE WATGH. BREAK IT IN LARGE, HOPING TO JUDGE WHEN THE PEAK LAPS Wikl OCCUR] 8 MaKe UP YOUR CONTROL LINEZ SAREFULLY K0 T A¥D FROM THE IF YOU ARE CONTEMPLATING GOING 1N ,
POINTS MADE ABOVE ACCORDING TO INSTRUCTIONS BESIDE GIVING THE ENGINE UNNECESSARY WEAR, IT (S uaLLED FOR IN AM.A RYLES. THE AIRPLANE, IF START RIGHT NOW AND MAKE YOUR MOTTO LI
} IFFICULT TO 0BT ‘ FHONT OF TUE MANDLE TO THE CENTER LINE OF THE WN ON | SEVENTY-FIVE PERCENT OF YOUR TROUBLES CAN BE
I~ PLENTY OF PRACTICE . 0 4 BTAIN CONSISTENT PEAK LAPS THIR WAY. Y0U ARE OVER THE LENGTH FOR YOUR GLABS,YOU WILL GUT DOW T P o PLE EXPEDIENT oF RECPING
FLYING ON THE PYLON YOUR SPEED. JF YOU ARE UNDER SIZE, YOU WILL NOT 8E PERMITED SOUR PLANE, ENGINE, FUEL,LINES, DOLLY, TOOLS AND ALL
INSPECT NEEDLE " ‘::Y 100 BELOW FOR cowsTAAT, o an A4S r“’um“"o"?um oy 30"5"23%:;::":.“ :gﬁ: CGUIPRENT GLEAR, © * !
- EANT TANK "RICH" TANK Ur CONNEGYIONS.KEEP YOUR LINES CLEAN & DR g
::g:c:g" POSITION o:“;snlzie POBITION, THF SLIGHTEST DOUST ABOUT THE BAFTY OF LINES~ DON'T_FLY,
. . MAKE SURE ALL SPECTATORS ARE WELL
START WITH TANK IN THE CENT- 1y THE FIRST CONSIDERATION,WHEN GOING OUT POR A GA;S‘:I;EAELI‘:’AFSLSN& 'gtg‘,""’:'m‘:; E ORER SAFTY MEASUAES ARE TAKEW
ER OF SHIP 1IF FIRST FLIGHT BACK FROM THE CIRCLE, ALSO AN EXPERIENCED HELPE! N ILL HAVE TO FLY OFF PAVEMENT AT MANY GONTESTS,
TENDS TO BE RIGH, MOVE TANK Ir POSSIBLE FLY ON R SNOQTH, CLOSE-GROPPED GRASS FIELD, VO WiLL HAKE o
TOWARD LEAN SIDE. DO THE OPP WwIGH 18 ROUGH ON YOUR AFRPLANE. 3O STICK TO GRASS

KEEP VENTUR! & OSITE IF FLIGHT IS LEAN. AN £

EXHAUST OPENINGS ) d : CESSIVELY LEAN FLIGHT IS MARK-]
COVERED WHEN NOT NEVER DISASSEMBLE YOUR EMGINE UN— ED BY OVERHEATING 8 CRACKLING. He LEASE
FLYING, LESS REPLACING PARTS. FLUSH IT OUT WITH A RICH RUN 1S NOTED BY FOUR FOINT
CLEAN ALCOMOL AFTER THE DAYS FLYING. CYCLING 8 EXCESS EXHAUST. T‘:,’:,‘,;$"
4 FUELS ARE GENERALLY THOUGHT TO BE THE"81G SEGRET" OF SPEED FrlaHT OF peso AN UNTIL A FULL . ==
FLYING. IN REALITY "SUPER"™ FUELS MAY HARM YOUR ENGINE. ONCE s « B raINED. LA ARL
A GOOD FUEL 3 FOUND,STICK WITH IT. CONSTANT CHANGING 8 EX-— GOk Same NetL b mnvE PR oy

PERIMENTING LEAVES NO BASIS FOR COMPARING FLIGHT RESULTS N

OTHER FIELDS.
TYPIGAL VENT & FILLER 1’”"; SHOULD HOLD PYLON
KEEP TIGHTLY VSE TOF QUALITY |EFFECTIVE METAL ?En:;c fs‘mau WITH FREE HAND
CAPPED S———77 CASTOR OIL IN ALL | TANK.WELL SOLD- AS 1T 1S WIDE.

FUEL FORMULAS  |ERED, LEAK PROOF,

5

MADE FROM TIN-CAN \£* OUTSIDE (A
R 5ToRE Your FuEL (BAKERS AAA) pr iy e SO LY ABOUT 10 TO oY\ SVES e st
IN CLEAN GLASS \ } BE VERTICAL S, 12 FEET HIGH DON'T FLY THE PYLON LIKE TWIS ;EE 0 SE OF PV
BOTTLES xEEP FUEL PARALLEL TO YOU WILL MAVE A HARD TINE G THE BA THE PYLOM
USE GRADUATED CGLEAN 1/87 1.D. PICKUP TUBE THRUST LNE, KEEPING UP WIYH A REALLY FAST
:c:f;. YOUR GLASS WHEM MIXING PEN BLADDER TANK = HIGHLY RECOMMENDED
- FUELS 6 DROPS OF CASTOR OIL IN BALLOON o

T TAKES
R MANY TEST FLIGHTS, YOU WILL KNOW HOW LONG ¥ A
:;BE! VL:HE TO REACH PI;K SPEED. ANTIGIPATE THIS ANO
GET ON THE PYLON AS SOON AS PEAK SPEED.)S REACKED.

WRAP WITH HEAVY THREAQ

PENNY BALLOON

THIS TANK NOLDS
PEAK LAPS FOR

THERE ARE EXCELLENT NAME BRAND RACING FUELS OH THE MARKET
BELOW ARE A FEW PROVEN FORMULAS FOR UEPENDABLE USE NEVER G1GNAL FOR RELEASE UNLESS ENGINE

18 RUANING RIGHT

BREAK ~IN_FUEL GOOD_ALL_AROUND Fi CONTES THE WHOLE FLIGHT v

€12 PARTS METHANOL|3 PARTS METHANOL |8 PARTS NITROMETHANE TRUCT YOUR MELPER TO REMOVE THE DOLL . -

§ PART CASTOR OIL |3 PARTS NITROMETHANE |7 PARTS METHANOL BRABS TUBING ;"n.o:utcui :)Lxeur PATH AFTER TAKE-OFF. IN ONGE YOU HAVE 1RONED. OUT ALL THE “BUGS” IN YW"T":":;_P:P;“
| ANDING, “FLY" THE MODEL T0 THE cROUND FLY EXCEPT IN COMPETITION. IF YOU BREAK THE NATIO|

2 PARTS CASTOR OIL 6 PARTS CASTOR OIL NEOPRENE RECORD AT YOUR LOGAL FIELD, IT DOESNT 0O IN THE RECORD BOOK.

I CC. AMYL AC ETATE PER =3 KIPS MAVE & NiGH STALLING SPEED
PINT PEN BLADDER w‘ e e OEY AER DOWN QUIKLY AND SMOOTHLY FLY ONLY WHEN IT COUNTS.
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28. TANKS & TIMERS

FREE~FLIGHT

EYEDROPPER TANK, ROD LRELEASE
STRAP OR WIRE CLIPS HOLLAND INT SPRING LOADED
TANY 18 FASTENED TIMER TANK.

TIMER ROD.
TO SIDE OF FUSELAGE. <

COMMERCIAL VERSIONS
ARE AVAILABLE,

ENGINE IS 8TARTED AND
ADJUSTED USING FULL
TANK CAPACITY. RELEASE
7/ OF TIMER ROD AT LAUNCH-
ING ALLOWS A PREDETER~
MINED ENGINE RUN FROM
LOWER FUEL CELL.

CALIBRATIONS ARE

I DETERMINED BY I,'_‘fo?c":, as

2 EXPERIMENT, SHOW WOTOR MOUNT
LEVELS OF FUEL FOR

OIFFERENT ENGINE RUNS

FUEL LINE
TO ENGINE

ENGINE RUN FROM LOWER
CELL IS ADJUSTED BY.ADDING
BALSA BLOCKS OR LEAD SHOT.

STANDARD TYPE F—F TANK

FUEL LINE TANK

AVAILABLE
COMMERCIALLY
IN MANY SIZES.
ALSO HOMEMADE
FROM TIN-CAN
STOCK

—
TO ENGINE

CONSISTS OF A COIL OF FUEL LINE, THE
LENGTH OF WHICH DETERMINES THE
ENGINE RUN,

STARTING TANK,

PULL OFF FUEL LINE

AT LAUNCHING

JIMERS TO LIMIT ENGINE RUNS

CLOCKWORKS TIMER

TIMER-FUEL . FROM TANK FLEXIBLE FUEL LINE TIMER ARM
CUT-QFF TYPE ACTUATES
0-E TYPE

SHUT—OFF

‘TURNING THE KNOB

GIVES AWIDE SELECTION
OF ENGINE RUNS, SINCE
ITCONTROLS THE AMOUNT
OF AIR RELEASED.

£LMic TIMER

TRAVEL ROD SQUEEZES THE
FUEL LINE,SHUTTING OFF THE
ENGINE.

SHUT-OFF

TANKS AND ACCESSORIES MAY BE BOUGHT TO FiT YOUR MODEL

RADIO-CONTROL

JIM WALKXER PRESSURE TANK
THIS TANK IS f
RUBBER BANDS APPLY PRESSURE

PRACTICALLY A
SITANDARD FREE
FLIGHT DESIGN

’Yo ENGINE

MADE FROM
TIN“CAN 8TOCK

VEE BUTTOM IS FOR
LAST DROP CONSUMPTION

WALKER TANK ALSO USED IN MANY

OTHER CLASSES OF MODELS
A VARIATION OF THE"GLANK TANK" IS ALSO USED IN R/C  [SEE STUNT TANKS)

8r=
[MAROLD STEVENSON
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L ONTROL= LINE STUNT, SPORT & FLYING SCALE

SQUARE TYPE ONE OF THE BEST .

CLAI TANK" PICK-UP TUBE
TYPICAL "WEQGE" TANK_ STUNT TANKS INUSE TODAY SWIVELS FOR
"'47 NORMAL OR INVERT=
Rl £D FLIGHT.

1108 18 A
VERY POPULAR
TANK IN THE STUN'
4IRCLES, DESPITE THI
FALT THAT IT, CUTS
W1 THOUT WARNING

PICK-UP SWIVELS
AT THIS POINT

THIS TANK 1S ALRO USED FOR AEROBATICS
IN RADIO CONTROL F-F MODELS
STUNT TANKS MAY 8E INA VARIETY OF SHAPES B SIZES TO FIT YOUR MODELS

SLED TRUE PRESSURE TANK

[’

PEN-BLADDER PRESSURE TANK

AR 18 BLED FROM ; BRASS TUBING. pLASTIC FUEL LINE
THROUGH A #60 HOLE ORILLED IN A 4-40

FLAT HEAD MACHINE SCREW TAPPED IN ENGINE TNK SAC
BACKPLATE.

PRESSURE LINE

T¥INCAL RAM-AIR SPEED TANK

BUN 1 SPEED TANK TO FIT
EAGH INDIVIDUAL MODEL

FILLER B VENT
}V‘ P TIGHTLY GAPPED WITH
: UEL L1
o EXN FUEL LINE PENNY BALLOON
IR
311

BinEAM

THIS TANK
FEEDS FUEL AT A
‘NEAR GONSTANT HIGH
"PRESSURE UNTIL DRY.

THE VENTURI I8 CLOSED BY
\T LEAST TWICE AS HIGH THE ROTARY VALVE.

i op st
"CL}LKQ WAKE FROM TINCAN GIRCLE E

STOCK, WELL SOLOERED AN ELEGTRIC STARTER SHOULO BE USED
s

TYPICAL TEAM RACER SHUT-OFF SYSTEM
-

SECONDARY PUSHROD BELLCRANK

PUSHROD
8.
S
FILLER
B 0 BE . PIANO WIRE
i £ HBIB) %
Fof uUIcK Q@
BEFUELING

FULL UP OR DOWN CONTROL
ACTUATES 8HUT-OFF

'\ TEST SHUT-OFF SYSTEM
FROM TANK  THOROUGHLY ON THE

GROUND BEFORE TEST
FLYING.

NO MORE THAN ONE OUNCE OF FUEL 18
ALLOWED IN THE ENTIRE FUEL SYSTEM

NAVY CARRIER EVENT TANK CONSTRUCTION

CARVE SHAPE OF TANK
TWO-SPEED, TWO NEEDLE-VALVE SET-UP FROM WOOD, SLIGHTLY UNDERSIZE
TWOTSPEED, TWO NEEDLE-VALVE SET-UP
A SYANDARD TANK i3 USED WITH THE

EXGCEPTION THMAT TWO PICK-UP TUBES @
1P NEEDLE = Y ARE EMPLOYED.
VALVE SET ?
e 3 "TeE

TO PICK-UP.

IA"LAPOVER? SOLOER WELL

WITH BLOCK
TILL IN
PLACE

~tm NEEDLE VALVE
S LEAM \
7\

81 EFFD VALVE GLOSED | PLANE FLIES SLOW

=1 fED VALVE OPEN : PLANE FLIES FAST WRAP SNUGLY'
WITH TIN CANRR
STOCK CUT TO \\\{
LUCAL HOBBY-DEALERS GARRY PARTS FOR TWO-SPEED WIDTH,

tRK-UPS. THIS SYSTEM IS IDEAL FOR SMALL MODELS
WIRE SPACE IS AT A PREMIUM,

FINISH OFF BY SOLDERING IN
THE END PLAYTES.

IIY—
L HARQLD STEVENSON)
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29. FINISHING & DECORATING

WOOD FINISHING:

MATERIALS REQUIRED

\ -

PYROXALIN PRIMER SOFT
YAUTO PRIMER) CLOTH

DECALS
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30. SINGLE CHANNEL RADIO
CONTROL

WHAT YOU NEED FOR CONTROLLING MODEL PLANES BY RADIO: ,

LND NUMBERS REFER TO SUB-MEADS
WHICH FOLLOW! 5

STEP ONE! FueL-prooF
INSIDE OF FUSELAGE WITH
CLEAR FUEL-PROOF DOPE 3
iF FUEL TANK IS INTERNALLY =0
MOUNTED; OR WHEREVER IT MAY
BE EXPOSED TO FUEL.

STEP TWO:WHEN BASIC STRUCTURE
HAS BEEN COMPLETELY ASSEMBLED
AND SMOOTH ~ SANDED, START EXTERNAL
SURFAGE FINISHING BY BRUSHING ON
TWO TO THREE COATS OF SANDING
SEALER; SMOQTH-SAND BETWEEN EACH GOAT.

WING
LEADING EDGE

STEP THREE: ¥
LIBNT WEIGL™ IS NOT
AN IMPORTAN) FAGTOR,
BRUSH ON TWO COATS
SETWEEN COATS | THREE. 70, FOUN
S THREE TO FOUR
COATS OF MEDIUM-CONSISTENGY CLEAR - :gnhvzr“'rrn;cmﬁ gg;«rs.
FUEL~ PROOF DOPE ARE THEN BRUSHED ON. EACH COAT. G BETwEEN

STEP FOUR:AFTER DoPiNG,
SPRAY ON AT LEAST FOUR COATS
OF COLORED DOPE,OR BRUSH ON

(O] ADD PILQT

AND CANOPY
PUT (N SURFACE MARKINGS
WITH PEN AND BLACK INK.

PLASTIC OR
ALUMINUM  SPINNER.

STEP_ FIVE MAsK off
AREA TO BE COLOA
TRIMMED AND CLEAR DOPE
INSIDE_EDGE OF MASKIG
TAPE TO PREVENT THE -
COLORED DOPE FROM SEEPING UNDER.
SPRAY OR BRUSH ON THREE TO FOUR
GOATS OF COLOBED GOPE. WHEN DRY, AU
SURFAGES TO A HIGH GLOSS ,USING A SOFT
CLOTH AND RUBEING COMPOUND, %

STEP SIX.ApD ALL SURFACE
MARKINGS AND APPLY DECALS
REQUIRED TO MODEL. SPRAY
LIGHT PROTECTIVE FILM OF GCLEAR
FUEL-PROOF DGT Qve» I5caLs,

—————————

. TRANSMITTERS:  yuese come in SEVERAL TYPES, FOR

VARIOUS WAVE LENGTHS, ANDAT A FOLUED DIPOLE

IDE RANGE OF PRICES. ANTENNA

WHIP ANTENNA AVE A "HAM" LIGENSE, YOU ARE RE~
STRIGTED TO THE OPERATION OF
RADIO CONTROL EQUIPNENT ON THE

:N!BEV{; ngstlssg_BETgl .&Plﬁq 465uc AND 27 I/4wc BANDS®

WHIGH SENDS THE SIGNAL. REFLEGTOR

THE HAND-HELD TRANSMITTERS

OPERATE ON BATTERIES WHICH ARE
MOUNTED INSIDE OF THE GASE.

o-swivom FANG-RELD TYPE
GROUND TYPE TRANSMITTERS ARE MORE JRANSMITTER
YERSATILE SINCE VIBRATOR POWER SUPPLIES,WHICH  )F BATTERIES OR TUBES MUST
HOOK UP TO AUTO BATTERIES, CAN BE USED. THIS BE REPLACED, USE EQUIPMENT
ELIMINATES GHANGING BATYERIES. POWER UNITS WHICH 13 IDENTIGAL TO THAT

OF THIS TYPE ARE "HOME BUILT". BATTERIES ARE YSED, OR RECOMMENDED, BY THE]
USED IN COMMERGIAL UNITS. MANUFAGTURER OR DESIGNER.

-

THESE GOME IN SEVERAL TYPES, FOLLOW THE
DIREGTIONS WHIGH
AT A WIDE RANGE OF PRICES. USE WHIP.

A RECEIVER THAT IS DESIGNED ANTENNA
FOR OPERATION ON THE SAME
CHANNEL AS THE TRANSMITTER.

RECEIVERS, YACUUM VABES ARE

D
THOSE R DED"BY THE
MANUFACTURER OR DES!GNER!
CONDENSER

RESISTOR

ee——
. COME IN SEVERAL TYPES AND
3, RELAYS: ™38 SR LY SRURCHASED as
SEPERATE UNITS. SOME REGEIVERS)
HAVE THEM BUILT IN

THESE COME IN SEVERAL TYPES
AND AT A WIDE RANGE IN PRICE.
THOUGH THE SIMPLE ESCAPEMENT
IS MOST GOMMON, THERE ARE MANY
OTHERS IN USE. SOME OF THESE

{53

(A) COMPOUND ESGAPEMENTS
(B) PULSE MOTORS

10) SERVO MOTORS

(D) SOLENOIDS

THEY ARE ELECTRO- ESCAPEMENTS MOVE THE
MAGNETIC SWITCHES. : EscPEMENT  GONTROLS WITH POWER

DERIVED FROM A WOUND
RUBBER BAND OR SPRING.

WHEN BUYING A
‘RELAY CHOOSE ONE
WITH A RESISTANCE
VALUE OF ABOUT 8000

RELAYS ARE USED TO CONTROL

THE_AGTUATOR GIRGUIT. THEY
OPERATE ON THE RECEIVER'S GHANGE THE RELAY | 0% RELAY AND T
IN ELECTRIGAL CURRENT VALUE. o1\ 1000 CONTAGTS BATTERY CIRGUI —
o GAN BE AD- N_OF AN ESCAPEMENT -
ﬂ:;A: BATTERIES (3V.) " ‘."H' ‘.L“RSJV‘.% ETO Q.EEBA% 2 SIeNAL °"'|_'Ls
i €1 i ARMATURE PUI
L.d AL T OPTIMUM Y TOWARD COIL AND
| SrzauTion ALL08S Pl
THIS IS A SCHEMATIG SHOWING THE "RELsY  REGEIVER ® @570e 3.0 SIGNAL=TURNS
TO ACTUATOR® GIRGUIT. SOME UNITS NEED 90° P =4
OP TO 6V. SO GHECK THE SPECIFICATIONS.
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5. _CONTROLS;

ROTATION OF ESCAPEMENT
THE TORQUE TUBE'

ESCAPEMENT
PUSHROD SYSTEM

{A) TOR

TWIN RUDD
TORQUE TUBE

THE MOVEMENT OF THE TOROUE TUBE
FROM RIGHT TO LEFT IS APPLIED TO

THE CONTROL, SURFACE BY ONE OF THE
CONTROL LINKAGES SHOWN ABOVE.

6 METERS:

CAN,BE PURCHASED

PHONO PLUG

THESE ARE NECESBARY TO
ADJUST THE R/C EQUIP-
MENT

THERE ARE TWO BASIC TYRES OF
CONTROL HOOK-UPS WHIGH'GAN BE
COUPLED TO AN ESCAPEMENT:

{BY PUSHROD
THE DRAWINGS SHOW EXAMPLES
OF MOW THESE GAN BE APPLIED
TO A RUDDER -- THERE ARE MANY
PRACTICAL VARIATIONS AND
APPLICATIONS TO OTHER GONTROLS

MANY OF THESE PARTS

QUE TUBE

€so RUDDER HORN
PIVOT POINT

AS THE ESCAPEMENT ARM ROTATES IT
TURNS THE BELLCRANK ON THE PIVOT-
POINT. THIS MOVES THE PUSHROD WHICH
5 CONNEGTED TO THE RUDDER HORN.

TEM

TWIN RUDDERS ARE LINK~
RUDDER gD TOGETHER BY A SINGLE
PUSHROD WHICH IS MOVED
8Y A TORQUE TUBE.

RUDDER HORN
PUSHROD
GONTROL PLATE

AS THE TORQUE TUBE IS ROTATED BY TNE ESCAPEMENT, THE
GONTROL RLATE MOVES THE PUSHRQD WHICH IS GONNEGTED 70
A RUDDER HORN ON EACH OF THE RUDDERS,

THESE COME IN VARIOUS TV‘PES
AND SIZES AND AT AWIDE RANGE
IN PRICE. THE HIGHER PRICED

AGY BUT ARE NOT A NECESSITY.

TYPICAL METER VALUES,
YRag;MIIT
ILLAMP—qm

METERS OFFER GREATER AGGUR-|

. THESE COME IN VARIOUS
T BATTERY EQUIPMENT, Iese cone oy
NECESSARY TO GHOOSE THE
TYPE WHICH IS BEST SUITEQ.
TO THE SIZE OF YOUR MODEL.

Z ¢e¢£3'

VOLTS

50
0-6, 0-150

THE METERS SHOULD NAVE WLLAMPS—; 0-3

TRAT THEY A BE READILy . TS ———0-6, 0100
READ!I

INSERTED INTO, OR REMOVED (il Akk BF-THE METERS Lisyco

FROM, THE CIRGUITS WHICH

MUST BE GHECKED FOLLOW THE MANUFACTURER'S OPERATING
INSTRUGTIONS AT ALL TIMES!

"6" BATTERIES "X BATTERIES
TRANSMITTER RECEIVER

B.103, B.136 SOV+I-BY B.122, B0 22-8V
ADJ, D18, 019 —— |5V B.123,8108 30V

B.104 — 675V DI8, 1918 —— 18V

WHEN INSTALLING THE R/G
EQUIPMENT IN YOUR MODEL YOU
WILL NEED SMALL AGCESSORIES
SUCH AS

HOOK-UP WIRE
METAL IN THEM DISTURBS NUTS AND BOLTS
THE GIRGUIT PLUG SOCKETS

HERE SOME OF TRAE OTHERS

WHIGH YOU WILL NEED.
i / TUNING WAND
SLIDE
WIToH

KEEP A FEW SLIDE SWITCHES
ON HAND. REGEIVERS USUALLY
REQUIRE THE DOUBLE POLE—

SINGLE THROW (DPST) TYPE. A
SINGLE POLE~-SINGLE THROW

(Psps*r) TYPE ls usso IN OTHER

ARTS OF MOI SUCH AS +
THE ACTUATOR clhcuvt

ACCESSORIES:

SCREWDRIVERS ARE VERY

PLASTIC TUNING WANDS,
SUCH AS TV REPAIRMEN
USE, CAN BE OBTAINED AT
ALL RADIO SUPPLY HOUSES.
WHEN YOU TUNE YOUR
EQUIPMENT DO NOT HOLD
ON TO ANY PART OF IT AS
THIS WILL ALSO DISTURB
THE GIRCUIT. DOUBLE
GHECK BY STANDING AWAY
AND TESTING.

WNSUIS YOUR LOCAL
ST FOR HEARING
AlD IAﬂ'ERIES y

+ PLUG-IN BATTERY]
THESE CHARTS LIST GODE
" NUMBERS OF BATTERIES
SNAP-ON BATTERY TpAT ARE GOMMONLY USED
WITH R/G EQUIPMENT,

GONNECTOR
CONNECTORS

BATTERY BOXES ARE A CONVENIENT WAY TO MOUNT SMALL
BATTERIES INTO A MODEL. THESE ARE AVAILABLE IN VARIOUS

TYPES AND SIZES.
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31. MULTI-CHANNEL RADIO
CONTROL

THE DIFFERENCE BETWEEN

MuLTI-CHANNEL:
HINGLE= AND MULTI-CHANNEL : B N SoNTROE ” l
5INGLE- CHANNEL:

TRANSMITTER SENDS A

hth MG' CARRIER WAVE WHICH

I LEIVED AT THE PLANE,
IGNAL IS CONVERT-

§n luln A CURRENT

27.255 MEGACYCLE (MILLION

CYCLES PER SECOND) BROADCAST
SIGNAL 15 A COMBINATION OF:

P
27.256 MEGAGYCLE™ CARRIER-

WAVE IS AT RADIO FREQUENCY | TRANSMITTER.
AND CANNOT BE HEARD BY THE

Wtiii-H OPERATES A HUM
SENCITIVE RELAY, AAAA
11 WLAY GLOSES, N THE TRANSMITTER SHOW L } 2
i ":;F'EEE% comm_ sncx is MoER K
FANI ¢ - MANNER.

USH BUTTON .
TAICAL CON- 5 fg' KEY SEE THE WIRING {1) A 27.255 MG CARRIER-WAVE
JAGIS THAT On-OF - gg[mvl; gggu SAME_AS SINGLE-CHANNEL.
UPIHATE TH! *OTHER E - BELOA
CoNTHOL C}RCUIY N For |YENT S v ucuox;‘s;"s?gsz (2) 28 auDiLE ggg?g SR TONE.
tst1 FM DATA SHEET NO.JI
Fill DETAILS) MEGACYCLE OP- TONE AND DISCARDS THE 27.256 MC.

TYPICAL TRANSMITTER:

A MULTI-GHANNEL. TRANSMITTER CAN SEND
TONE BLOCK THREE OR MORE TONES. EAGH GONTROL

CHANNEL OPERATES ON A SEPARATE TONE-~
Al THREE TONES PROVIDE THREE CHARNELS,
THE "BABCOCK" 8CT-4 TRANSMITTER SENDS
THREE TONES, AS AN EXAMPLE~~ 300%CYCLES
PER SECOND) 720~ AND 1520~

SPRING HOLD-DOWN
FOR TUBES

15V. "C"BATTERY BOX:

ANTENNA

GONTROL STIGK
SWITGH | T

GONTRO
— STICK
WIRE JUMPER~_|

27255 MC CRYSTAL

RIGHT RUDDER
——]

CONTROL STICR oot Sooocq T2
SWITCH
SON-OFF" SWITGH uP ==
FIBRE BASE”  perar \/
. o sox "BABCOCK" BCT-4 CONTACTS
AL
Tt OMITTED TRANSMITTING LICENSES MUST BE THE GONTROL STICK 1S MOVED TO, MAKE CONTACT, TO

1 ARITY) [OBTAINED FROM -~ OPERATE me Dssman CHANNEL. ONLY orgm ONE CAN
w1 135 VOLT [RADIO BRANCH, RADIO £ ACCOMOOATION BE SEi IME! NOTE TMHAT 'RIGHT' GINE
"8 AAITER JOEPT, GP.O HEADGUARTERS ,LONDON EC1. 'LEFT ls OBTAINED BY PULSING THE 00
1Byort FILAMENT BATTERIES. INO TESTS REQUIRED. BACK AND FORTH UNTIL THE MODEL RESPONDS TO THE

PROPER CONTROL.

TYI’IGAL REGEIVER: TONES_RECEIVED BY THIS TYPICAL UNIT ARE:

¢ |ONES ARE RECEIVED) ONE AT A TIME, ANO 300~ |OPERATES RioHT 8 " EFT'RUDOER
ant 11 E TONE BL.OCK WHICH PASSES AND ENGINE

A nnmsnr 10 'me RELAY WHIGH OPFRATES THE § 720~ |OFERATES UF’ELEVATOR
01 | GONTROL GIRGHNT, NOTE THAT THE 1620~ | OPERATES DOWN' ELEVATOR
£7¢5% MG SIGNAL IS ONLY USED AS A CARRIER

1 1IANSMIT THE TONES, THE REGEIVER WILL
w1 OPERATE ON A 27255 MG SIGNAL ONLY-—
coatnl CT TONES ARE A "MUST?

i+t 1 NE BLOGK IS AN ELEGTRICAL FILYERING
teeml D) CIRGUIT, AND HAS NO MOVING PARTS.

TONE BLOCK

ANTENNA LEAD

ELAYS (ON
eSS PLUG gAGH CH(ANEIEFE;i

RUBBER-CEMENT
PAC‘;JGE TO METAL

SUGGESTED
¢ MOUNTING

SPONGE RUBBER PADS

“BABCOCK" BCR-4

METAL GASE ENCLOSES
AND PROTECTS WIRING. SLUG TUNER

SOME MULTI-CHANNEL SE‘TS USE TUNI
MILAR TO A HARMONICA WITH ELEGTRICA
_L JO SORT OUT- THE TRANSMITTED TO!

BY BOB




Al _ ’ 70 THE ACTUATORS
AND CONTROL DEVIGES

Pl DAy o

%AO%K 5‘.’3..“ mfgi. W:"'%I#" %ﬁm HARNESS 1S BUILT
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32. R/C CONTROL SYSTEMS

D W *B® BATTERY
FiHcma R0 :gﬁoﬁ TiED AS SHOWR M BNNEGTORS
SERVO MOTORS.. COMPOUND ESCAPEMENT:
THESE ARE AVAILABLE IN YARIOUS COVER REMOVED FOR USBER DRWEN UNT  SPESO REGULATOR
0 GrERATE ThE ELE VATOR CON- b F",. Rsu PPLIES \RIGHT AND
TROL. THEY CAN BE STOPPED IN . % wxﬂ_‘}Eg -Son EROL"'T’%

ANY POSITION BETWEEN MAXIMUM
"UP" AND FULL "DOWN". BECAUSE
THEY CAN BE LEFT AT ANY
THE AUXILIARY CON-
TROL IS HOOKED TO
Neb bt
h
6 VOLT MOTOR 81‘_’2% .F,XVY THIRD

MEOHANICAL STOPS

GONTROL ROD'-TAKES THE COMMONEST AUXILIARY

2703 SECON (CHENGING BATTERY POLARITY GONTROL IS AN ENGINE
FAGER S A CHANGES DIREGTION OF TRAVEL) CONTROL AND CUT-OFF.
“FULL UP* AND “FULL DO! BONNER SERVO

BOND

RUDDER LINKAGE:

PUSHROD 1S USED TO
CONNECT SERVO MOTOR SPONGE
TO ELEVATOR HORN RUBBER

BRASS TORQUE TUBE
WIRES TO BATTERIES

MOTOR-CONTROL ESCAPEMENT. bk suenpoN  © Touet
THE OOMMONESI TYPE
THE “AIR BL%%N USING

e wimc vatves. | ACCESSORY EQUIPMENT:
2 TD AVE AN_ASSORTMENT OF -
INDNIDUALLY gg"imsf-rﬁﬁ EAND VOLTMETERS-- - |

TO HIGH-SPEED JET

RUBBER-DRIVEN
ESCAPEMENT

A PLASTIC TUNING
ENGINE VENTURI WAND 1S A "MUST"
TO MOTOR FOR BEST RESULTS
GONTROL

HEADPHONES ARE NESSARY TO
TUNE MOST RECEIVERS.

DETAIL OF WINDING PLUG

NEUTRALIZING

KICKER ARM

Q 1718 WIRE-

OPERATION. ELEVATOR ARM IS CAUGHT BY THE ESCAPEMENT
IMMEDIATELY UPON LEAVING THE SECOND POSITION.  THIS
MOVES THE ELEVATOR UP. WHEN THE SIGNAL iS CUT OFF,
THE ESCAPEMENT NEUTRALIZES CAUSING THE ELEVATOR ARM
TO SLIP OFF AND NEUTRALIZE THE CONTROL. THE ELEV-
ATOR MOVES TOO FAST TO BE EFFECTIVE WHEN ONLY THE

E ARE USUALLY
NOOKED UP TO A

“B'BATTERY TEST:

"TEE" CONNECTORS WHEN TESTED IN THIS
TEE" ¢ MANNER, THE BATTERY|

COMPOUND ESCAPE- 7000 O~z WATT
MENT, TO TANK RESISTOR VOLTAGE SHouON'T
S0NDING: GE RESULTS WHEN ALL OF THE THAN
BONDING:  RETAE.RT8 QM VioBEL. ARE 'BONDED TOGE THER o =8 "°‘-‘¥5 - JEST

N A COMMON GROUND, EXGEPT ANTERNA! -

A

BONDING STRIP (BRASS TUBING)

WIRE THE ENGINE, LANDING GEAR STRUTS, ACTUATOR CASES AND FRAMES N 615 VOLTS
PUSHRODS, CONTROL HINGES, RECEIVER BASE, ETC. TO BONDING STRIP S

ELEVATOR NEUTRAL ELEVATOR UP RUDDER IS USED.
RUDDER LINKAGES NOTE: DIFFERENT TYPES OF BALANCED SURFACES. NOT TO EXCEED 25% OF TOTAL AREA.

L AND 2 ARE CONCEALED TYPE LINKAGES.

2,3 AND 4 ARE ADJUSTED BY BENDING.

S5AND & ARE COMPLE TEL\'ADJUSTABLE »
USED ON ELEVATORS AS

7 GIVSS UP ELEVATOR WITY RIGIIT AND
LEFT RUDDER. SINGLE TORQUE ARM
REQUIRED.

K%P LINKAGE
LOOSE. NO BIl
S

RUDDER -
WASHER:

, /
ELEVATOR w

ADJUGTING DARD
HOLES %LECT!V% %%q E ;éxPEMENva"
IN SEmOUENR d (ELEVATOR)

508 CoON SCHEMATIC




AILERON LINKAGES N e
-PLYWOOD

HARDWOOD DOWEL:

DEBOLT MCR OR SIMILAR TYPE REVERSIBLE

SERVQ OF THE SELF NEUTRALIZING TYPE

IS DESIRABLE FOR USE ON ALL SYSTEMS

SHOWN. AT LEAST TWO CHANNELS MUST

BE USED.,
LARGE, HEAVY R/C CRAFT MUST
USE A BUILT-UP TYPE AILERON

REVERSIBLE
SERVO

TENSION SPRING

NYLON
LINE

AILERONS MUST BE RIGGED DIFFERENTIALLY. "A" IS SHORT-
ER THAN “B" THEREFORE THE AILERON WILL'MOVE UP
FURTHER THAN IT MOVES DOWN. EQUAL MOVEMENT CAU-
SES A YAWING ACTION OPPOSITE TC THE DESIRED TURN,
THIS IS CAUSED BY THE MORE PRONOUNCED DRAG OF THE
DROOPING AILERON.

SEVEN CHANNELS WOULD,BE DESIRABLE TO OPERATE A
FULL COMPLEMENT OF rONTROLS, RUDDER, ELEVATOR,
AILERON AND-ENGINE SPEED. HOWEVER, WITH THE EXIST-
ING FIVE CHANNEL EQUIPMENT A COMPLETE CGNTROL SYS-

TEM CAN BE OBTAINED BY COMBINING THE RUDDER AND EN-
GINE CONTROLS WITH A COMPOUND ESCAPEMENT

TRY ONE OF THE ABOVE FOR THOSE, ADDED FOINTS IN
“SLOWROLLS, “IMMELMANNS® MAKE TURNS WITHOUT
LOOSING ALTITUDE, FLY INVERTED WITHOUT "FALLING OUT"
AND MAKE SUPERB “ CUBAN EIGHTS.

BOB COON
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33. FREE FLIGHT TRIMMING

S

FORCES AND ADJUSTMENTS:

‘DEPICTED HERE ARE THE FORCES AND ADJUSTHENTS WHICH CONTROL THE
FLIGHT OF YOUR MODEL, SINCE THERE ARE SO MANY VARIABLES, 1T IS WISE
TO FOLLOW A DEFINITE PROCEDURE IN READYING A NEW MODEL FOR FLIGHT.

WASHOUT ——

Fuert MLERON TABS — \

~ PROPELLER PITCH
FLOATING AILERON TABS —/ .4_L ENGINE RP.K.
WASH-IN

—~ WING-FUSELAGE ALIGNMENT

\ CENTER OF GRAVITY LOCATION

MAKE ADJUSTMENTS ON AT A TIME-AND IN MODERATION, AS EACH ALTERS
THE FLIGHT TRIM IN MANY WAYS. MORE POWER FOR EXANPLE, INCREASES
THE SPEED, WHICH INCREASES THE EFFECTIVENESS OF ALL WARP AND TAB

WING-STAB ALIGNMENT
NEGATIVE INCIDEHCE /

WIFREVER POSSIBLE, THE RUDDER SHOULD
NE AN INTEGRAL PART OF THE FUSELAGE.

POSITIVE INCIDENCE
NEGATIVE INCIDENCE

£ FYATOR TABS /

ADJUSTMENTS. TORQUE IS ALSO INCREASED, WHICH TENDS TO SPIN THE
MODEL TO THE LEFT. ANTIGIPATE REACTIONS SUCH AS THIS IN ADVANCE
AND ADJUST ACCORDINGLY.

WASH-OUT: -3 50% 70 9% OF CHORD

##1ING TRAILING EDGE OF WING TIP
45 18 CALLED WASHOUT. THIS KEEPS
i £1OM STALLING-OUT BEFORE THE
AT PANELS, =<

iéﬂ' R
\T L C.G. LOCATION:

THE CENTER OF GRAVITY IS USUALLY LOCATED
FURTHER.BACK ON THE CHORD ON PYLON TYPES.

YOUR MODELS C.G. MAY VARY FROM THE CG. LOCATION
SHOWN ON THE KIT OR MAGAZINE PLANS, DUE TO SLIGHT
DIFFERENCES IN WOOD WEIGHT, ENGINE EIGHT ETC.
THIS 1S NOT CRITICAL, AND MAY BE'ADJUSTED FOR.

oul TIMES AN ADJUSTMENT IS REQUIRED FOR
DL TRIM ONLY. TRY A FREELY HINGED
WEWHTED CELLULOID TAB.” INCLIMB IT WiLL
1vE VERY LITTLE EFFECT.

FLOATING AILERON:

WASH-IN:

WARPING THE TRAILING EDGE OF WING TIP DOWN IS
CALLED WASH-IN. WHEN MODEL IS IN TIGHT CIRCLE,
THIS HELPS KEEP INSIDE WING UP,

1651 FLY WITH 0° SIDE THRUST UNLESS OTHERWISE ADVISED.

PROP PITCH:

INCREASING PROPELLER PITCH WILL ALSO INCREASE
TORQUE. MODEL WILL CIRCLE TIGHTER TO LEFT.

MOOEL WILL TEND 10\
TURN TQ THE RIGHT.

WARP REMOVAL:

DO NOT NEGLECT THISt

IF POSSIBLE, ALLOW 24 HOURS FOR

/ WING TO SET BEPORE TEST FLYING.
WARPS MAY BE RENOVEDWITH STEAM OR HOT FAUCET

WATER. TWIST SLIGHTLY IN GPPOSITE DIRECTION.

@ «i.4 IR STAB MAY PURPOSELY BE WISALIGNED FOR
- HOLD QVER HEAT SOURCE UNTIL IT IS WELL SET

'YOUR WING STRUCTURE MUST BE STURDY, OR IT
WILL, NOT 8E ABLE TO HOLD AN ADJUSTHENT.




RADIALLY MOUNTED ENGINES MAY BE
GIVEN SIDE AND DOWN THRUST WITH
WASHERS INSERTED BEWIND CRANK-
CASE. {F TOO TIGHT T0 LEFT UNDER
LOW PBWER, ADD RIGHT THRUST IN
SMALL DEGREES. IT MAY ALSG PROVE
NECESSARY TO ADD MORE DOWNTHRUST.

THRUST ADJUSTMENTS:
THE THRUST OF THE ENGINE IS OF PRIMARY IMPORTANCE IN CONTROLLING
THE FLIGHT UNDER POWER. DOWN THRUST IS USED TO CONTROL LOOPING
TENDENCIES, WHILE LEFT AND RIGHT SIDE THRUST CONTROL TURN IN CLIMB.

074 CUB ON BEAW MOUNTS

ADDING LEFT DR RIGHT THRUST TO .
BEAM MOUNTED ENGINES 15 MORE DIFFI-
CULT. AT TIMES IT MAY BE POSSIBLE
TO MOUNT YOUR ENGINE ON ITS SIDE
AND ADD WASHERS ON MOUNTING BOLTS
AS PICTURED HERE. OBLONG HOLES
IR MOUNTS WILL AULOW ADJUSTMENT.

TRIMMING GLIDE:
Q TEST GLIDE MODEL INTO WEEDS TQ CHECK
QQQ

INCIDENCE AND TURN CHARACTERISTICS.

Qs
TURN VISIBLE IN A HAND GLIDE \\ %

—_—
1S USUALLY.TOO EXTREME IN Q

ACTUAL FLIGHT. ADJUST THE N

GLIDE UNTIL IT IS STRAIGHT. N

F MODEL, TENDS TO DIVE; ADD INCIDENCE UNDER

LEADING EDGE OF WING OR STAB TRAILING EDGE.

IF SLIGHT STALL INCREASES WiTH EACH DIP, REMOVE A LITTLE INCIDENCE,

>

o
"

PR IDE RN:
»*~ ‘GLIDE TURN:

HITTING RISING AIR CURRENTS MAY CAUSE SLIGHT STALL IN GLIDE.

LEFT CLINB -+ \

X,

DANGEROUS ADJUSTMENTS:

LEFT CLIMB AWD GLIDE, OR RIGHT CLINB AND GLIDE IS A LITTLR
RISKY, SO BE CAREFUL. IF MODEL ACCELERATES TOD SUCH UNDER
POVER, AND STARTS TO SPIN IN AS MOTOR CUTS, THE GLIDE TRIM
WILL NOT ACT TO PULL MODEL OUT, AS WITH AN OPPOSITE CIRCLE.

S

1F THE MODEL GLIDES STRAIGHT WITH SLIGHT STALL AFTER
MOTOR CUTS, (NOT N HAND GLIDE) THE LUSS OF LIFT ¥HEN
TURN IS ADDED WILL COMPENSATE FOR THIS WITHOUT TRIR.

TURN UNDER POWER:

ALWAYS RENENBER THAT IN-
CREASING PROP PITCH OR
ENGINE SPEED, WILL TIGHT-
Eb CLINB TOWARD LEFT,
THIS CAN LOOP A PYLON
OR SPIN IN A CABIN MODEL.

\
-
J A )

o [TRANSITION TO GLIDE:

AS THE MODEL CHANGES FROM POWER YO GLIDE, THERE 15 OFTEN A
SLIGHT STALL, BEFORE IT FALLS INTS ITS CPPOSITE GLIDE CIRCLE.
SHOULD 1T HANG ON THE PROP, THIS STALL MAY BE VERY SEVERE.
ADJUST FOR MORE SPIRAL N CLIMB AND TRY TO GET MODEL T0 RELL
OUT. TRIMGLIDE FOR MINIMUM LOSS GF ALTITUDE AFTER THE STAGL.

\ )EYER)@RETMWAFYE&ASTALLAS.\M
TEST GLIDE INTQO THE WIND WITH THE NOSE DE-
PRESSED. IF A STALL IS DETECTED, ADD A THIN

SLIVER . OF %0OD UNDER THE TRAILING EDGE CF
WING OR STAB LEADING EDGE. {NEG, IRCIDENGE)

NEVER TRY TO GLIOE

YOUR MODEL UPWARD.
'WHEN PROPERLY ADJUSTED, YOUR MODEL WILL. ﬁ
BE BUOYANT iN GLIDE, FLOATING GENTLY INTQ

A LANDING WITHOUT ANY TENDENCY TO' S'ALL/

HAND LAUNCH MODEL INTO WIND IN LEVEL ATTITUDE.

Rummmwl.nnnrwronow:y

FIRST POWER FLIGHT:

PLACE PROP ON BACKWARDS AND THROTTLE ENGINE m
A CALN DAY AND A 10 SECOND MOTOR RUN IS ADVISED, TEST
OVER WEEDS TO PREVENT DANAGE If IT SHOULD SPIRAL IR
OBSERVE POWER FLIGNT AND GLIDE FOR FURTHER TRIM

—-‘\ HOST PYLON JOBS CLIMB TO
AN “RENEMBER
p ars ) THE RIGHT WHILE SHOULDER LOOPN
WoTOR 1 WING AND CABIN AIRPLANES WEAK mGN:gL *
J TRY TO CLIMB TO THE LEFT.
4

LOOPING:

ADD DOWN YRRUST,

LEFT OR RIGHY
THRUST & LESS
INCIDENCE.

I

34. TROUBLE SHOOTING

(1) STALL
(2) DIVE

63

THE STALL |

FLY LIXE THIS

JF_YOUR MODEL STALLS AND
“B RECOVERS GRADUALLY THEN
IT IS GORRECTLY TRIMMED.

JF_YOUR MODEL STALLS.
AND THE STALL BECCMES
INCREASINGLY VIOLENT THEN
THE MODEL IS INGORRECTLY
TRIMMED AND RECOVERY IS
IMPOSSIBLE.

DO NOT FLY LIKE THIS

FLY LIKE THIS

NOTE DO NOT CONFUSE
A STALL WITH A DIVE.

Do NOT

THE DIVE

IF_YOUR MODEL DIVES AND
SHOWS NGO SIGN OF PULLING
OUT THEN MODEL iS
INCORR|

TLY TRIMMED.

FLY LIKE THIS.

STALL ADJUSTMENTS
(TRY ONE OR MORE OF THESE FOR GLIE ADJUSTMENT)
f;”s‘ HEASING INGIDENCE
v INSERTING THIN

WEUGE. INCREASE
FIuL.KNESS OF WEDGE
4s NLEDED. BE CERTAIN
#y REMAINS A
t11 1LE MORE
lit-t INED THAN

S1aRILIZER,
EASING INCIDENCE)
: THIN
o CARDBOARD
WEDGE. INCREASE
THICKNESS OF WEDGE
AS NEEDED,
OR!:
OR:
“SLIOE WING TOWARDS TAIL
IF IT IS POSSIBLE TO DO 50,
MOVING IT A LITTLE AT A
TIME.
($]1

i MLASE_STABNIZER AREA
F il 15 SMALL AS IN MOST
&AL e MODELS.

H
POWER STAI
k& DOWNWARDL
113 OR OTHER

TILT ENOWE OR NOSE-
BOWNTIAUSTIBY. WEDGES,

MATERIAL BEHIND ENGINE OR
NOSEBLOCK.

TILT WING UP(INCREASING
INCIDENCE) BY INSERTING
THIN BALSA OR CARD~
OARD WEDGE. INGREASE
THIGKNESS OF WEDGE

OR:

IADD WEI %’I’ T|g ;A!L
IMOVING CENTE! GRAVITY

REARWARD) TO RESTORE PROPER BALANCE
USE A GLOB OF CLAY FOR BALLAST.

DIVE ADJUSTMENTS

{TRY ONE OR MORE OF THESE FOR DIVE ADJMSTMENT)

TILTED,USING

R TABIL I AREA
IF IT AP U
LARGER THAN NECESSARY.
OR:
iUPWARD ADDIN¢

OR OTHER MATERIAL BEHIND

—SLIDE_WING FORWARD
1$"POSSIBLE TG DO 50,

(DE(
7 IF WING CANNOT BE

BALSA OR GARD-
BOARD WEDGE.
RAISE STABILIZER
MORE THAN WING,

THIN

oo

IF IT|
NOVING




(3) SPIN
(4) RECOVERY

E!CEQE

SPIRALING THOUGH

NOT DESTRUGTIVE, -
MANCE.

LIMITS PERFORI

RECOVERY TRANSITION

LOOPING IS THE

A COOD R!QOVE!V RESULTS

bﬁ
GLIDNG ATTIﬂIDﬁ WHEN POWER
18 CUT OFF

SPIN ADJUSTMEMN;I)'WSSMW

{TRY ONE OR MORE OF THESE FOR SPI

TURN AT A TIME

ILT ENGINE OR
NOSEBLOCK SiDE- N
SIDETHRUST} IN
DIRECTION

OPPOSITE YO
SPIN OR SPIRAL

OR!

DOWN ¥0 OPEN UP TURN WHICH
i3 TOO TIGHT

BEQUCE BUDDER AREA IF

. #OOEL APPEARS To BE To0 g
OR: SENSITIVE TO EVE
SLIGHT CHANGE
REDUGTION OF AREA WILL
REQUGE SENSIEIVITY AND
ELIMINATE $PINNI
TENOENCIER

N
Y ARE A SPIN HAZARD. WA
CM BE REMQVED BY STEAMING OR
DOPING WNG WH _—Wﬂ IN )
. 1 CORRECT
OR POSITION UNTRL
. é Z WARP DISAPPEARS.

{F MODEL REFUSES
TURN ADNSTMENTS.

OR

RECOVERY ADJUSTMENTS

{TRY ONE OR MORE OF THSSE FOR REGOVERY ADJUSTMENT)

T NOS! D IF MODEL LOOPS
UNDER POWI EVi ING A GO LIMB AND RECOVERY

WILL RESULT IN | g
POOR RECOVERY H
OR NONE AT ALL.

I‘P 0R|DOWN AYTITUDE
H
DEQEASED SPINAI. 'N
FOR IMPROVE!
RE VERV

h RUODER TRIM tiu Can BE

0 D?CREASE SPIRAL
IN GLiM8S.

Qh&?s ML%N%FE FOR MODEL MAY

BEEN ED WITH IMPROPER
GRAVATY LOCATION. SHIFT

POSWION WWH BALLAST ANB RETRIM




