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1. BUILDING, FLYING & ADJUSTING
ALL-BALSA GLIDERS

/cu:v MUST BE ADDED
TO THE NOSE UNTIL
THE MODEL BALANCES
LEVEL WHEN HELD AT
POINTS “X" ON THE

WANGTIPS.

3-VIEW
RECOMMENDED SPAN- £2*
(ORAWN /6 SCALE)

red
WIS IS THE_SIMPLIEST FORM OF GLIDER CAPABLE OF
WITH ANY GLIDER, YOU GAN LEARN
TH UDIMENY! OF FLIGHT IN A FEW M

BASIC DES!GN:

ALNO! CONVENTIONAL GUDERS ARE VARIATIONS OF THE BASIC GLIDER
Sown W T THE 3-VIEW. THESE SKETCHES MAY BE APPLIED TO ANY GLIDER.

=

THIS NODEL WOULD
GLIDE FINE, BUT A
HARD LAUMNCH MIGHT
BUCKLE THE WING,

\./
m“o{u MaY BE USED,
R Lﬂ?ERED

POLYHEDRAL IS PREFERRED ON LARGER GLIDERS. pane(

mls wory Lo L
JOULD MOT
GOOD FOR MHNING

spm’s
!— qp EASILY.
eupric fapenen ean. ¥ swebTanoe
ELIPICAL

PANEL.

WING CONSTRUCTION Yussrmssmcx

EEN FROM END VIEW.
THE WING SKOULD BE FORMED FROM NENUI SOFT
ET BALSA—>=

THIS LAYOUT 13 GENERALLY
:ln:n:n BES\' m MJ.-MOUHD cum HIGH AND
ON LAUKCI

4 osicaLLy e ARFOL 1S
D FROM A RECTANGLE.

Kioon eram souwp 6 smnlam', “~—SEE $IZE CHART

EVEN, AND FREE FRON WARPS, £14E AIRFOIL DEVELOPS

UPFT

BY CREATING A VACUUN.
g ez
£THE DALSA WHICH 1S RE-
MOVED CUTS WEIGHT 25%

Lrgsteur 1o | nouuu ARFOL
WITH A RAZOR BLADE.
s
THEN SAND OFF HIGH SPOTS,
USING COARSE SANDPAPER.

FOLLOW THESE SKETCHES CAREFULLY FOR STEP.BY- STEP,
DESIGN, AND 3

WATERIAL CHART:
RECOMMENDED WOOD SIZES AND GENERAL DIMENSIONS -

SPAN | CHORD | winG 8N ] LENGTH] FUSELAGE [Tall 8K
127 2 ve" 10° 376" 2" | e’ soFT

W | 2.1a" [\ 306" | 1-34” [316" X o/16” | ¥16” SOPT

16 | 2-v2’ | 36 | 13-v2 | va X 54" | 3/32°S0FT

8" {231 [ ane* [15-1e [waxhine [uve”sorr

wirH vamuL:m\ ~
BUTT ENDS WiLL NOT uEEr
e S S

N S SN

CLOSE INSPECTION OF m;m

REVEAL BUNDREDS OF PORES. YOU
ACTUALLY BREATHE AIR THROUGN 'msn

{vnm RAZOR FOR FLUSN FIT.

AFTER
BUT 6U
RECOMMENDED.
3/4" DIHEDRAL SHOULD BE ADDED FOR EVERY 6°
OF WINGSPAN.

I—Yutss PORES ABSORB NOST OF THE CEMENT
FOR THIS REAGON THEY MUST FIRST B! GIVEN
A PRELININAAY COAT TO SEAL THEM

| 20 | & [ 770 [UaX 34| Ue" SoFT

STAB & RUDDER:

R TR
STAB AIRFOL IS SWAPEOD IN THE:
SANE MANNER AS WING AIRFOIL,

1S A MALLER VERSION OF THE WING AND IS
GONSTRUCTED
UKE MANNEI

‘4 FINISHED $TAS AIRFOIL SHOULD BE suam mxw
NER 1N RROPORTION, THAN THE v(ma AIWIL
'PROXIMATION BY £YE I3 ALL THAT 18 NEI

RFOIL SECTYON OF hY CORRECT AIRFOIL TAPE!
iy T0 A THIN :uas.;—‘g\a
»

SLOPPRLY SHAPED AR CORRECT AIRFOIL uam)s
ROTL CRACKS WRER
usTER

ASILY.

RUDDERS SHOULD
BE WADE A TRIFLE
OVERSIZE, RATRER

THAN UNDER. TRiN, /1
¥ NEED BE,OM FIELD.

FUSELAGE CONSTRUCTION:

THE EXACT CONTOUR OF THE FUSELAGE IS «or OF STRIP BALS,
Pumw O T MR Res EMBLE OR
M THE SKETCWES PRESENTED ABOVE. -~ BASICALLY HOWEVER, € 18 JUST A°STRAIGHT

THE FySELAG
STRIP OF BALSA, COUPLING THE WING AND TAIL SURFACES.

THE BESY CLIMB, SEST GLIDE 15 OBTAWED VWEN THE WING A ARD
6TAB AHE POSITIONED AS SHOWN (NOVE THEY ARE PARAL
g =ro s gy

= RECIANGULAR
LEADING EDGE OR STAS mmuue EDGE 15 RAISED (ADDING  CROSS-SECTION. A3 SHOWN.

IF WING
INCIDENCE), MODEL WiLi TEND TO-LOOP WHEN THROWR, STALL ETC.
ND Off THE l EN‘

ms Fus:us!

RAIZING WING muma EDGE, Dﬂ STAB LEADM EDGE PRCDU':!S
DIVING TENDENC! ANGLES GRI

e ===
IF THE WING IS PWM FAR FORWAPD. !XC‘SSNE WEIGHT
"XXX" WOULD BE REQURED TO BALANCE TAL-HEAVY FUSEUAGE.

mnnﬂu or wine

WE HIAR

WITH WEWINGPLACED'WFAR TO Tl R, THI 5
BECOME DIFPICULT YO TURN, LAUNCH AND E&JV"

LEA
CARVE YO A TEAR-  MOUNT RLAT
ORoP SECTION PARALLEL T
AFT OF THE WING.  THE WG,

THE
OR A LIFTING AIRFOIL WHICH AUTOMATICALLY
INDUCES LEFT GLIDE CWCLES (REVERSE FOR RIGHT)

RIDDER WAY FEATURE A SYMMETRICAL ?\

A MAJOR DESIGN nwnmzmwaum SLICE EXCESS OALSA OFF,
REDYCING WEIGHT 35%, INCREASING APPEARANGE 100%

ey

FUSELAGE:
/

FINAL ASSEMBLY: o

CHECK WING POR {NCORRECT ALGNMENT.

APPLY A UBERAL
DOSE OF CENENT
TO THE WING NOUNT e
AND PRESS INTO AUB EXCESS SMOOTH
POSITION IMMEDIATELY BALL OF YOUR LITTLE FIHCEH
(SEX CENENT FILLEYTING DETAIL)

A 4B

CENENT RUDDER < unmn DRYING <GSE A TEWPORARY
VERTICALLY F CEMENT MAY BRACE TO HOLD
e o TE WHILE DRYING.

<APPLY PRIMARY

COAY OF CENENYT
TO SEAL OFF END
GRAIN ON RUDDER.

{-A FLAT RUDDER BASE WILL NOT
'\I(/‘l MATE A CURVED AIRFOIL. )

TRIM TO FIF AS SHOWN .|

—

CEMENT RUDDER PER-
FECTLY STRAIGKT

WITHOUT 6000 CEMENT PILLETS

FILLETS NAY BE NOU
WITH YOUR FINGER TiPS.

—————YOUR BLIDER WILL FALL APART.
"SS~=BUILD UP IN SEVERAL THIN LAYERS.

DD CEMENT SKIN
TO ALL WiNG JOINTS.

[ snm)zo AIRTOIL MAY APPEAR TO BE SMOOTH
. BUY'IT I3 A HAIRY 'IE/

I e N

FINISHING:

el st bl

COAT OF DOPE SF.AH FF THE
POR&SA AND STIFFENS
bt laipglithysge so rrrlAv!EwnEnoﬂ'
ACTUALLY YOUR SMOOTHLY SANOED AlRt.
FOIL (3 A MASS OF TINY RUTS, BUMP:
AND FU2ZY HAIRS. IT ALL ADDS UP T
OFAQ. (T WILL ALSO SOAK UP WATER.

AY LEAST £ TO 3 COATS
OR GUIDER POLISH ARE ADVISED.

o Dove CASTOR OIL TO TH

SUCESSIVE LAVER’ OF POLI&N OR DOPE BUILD

ADD A FEW Dﬁwszot\
DOPE TO "PLASTICIZE" IT...."

FINISK BANO BETWEEN COATS.
*PLASTICIZED DaPe -
4 avoips avmnsﬁ:
: AXD WARPING.
" castor o xeers,
il A
VEREE 4D rEBLE.

2489, OF ALL GLIDERT WILL PATH nuaun
CHECK-OUT TAIL HEAVY
BALANCE WITH CLAY UNTIL:

NOSE 1S LBVEL OR SUGHTLY -
DEPRESSED. BROUND LINE

IF GLIDER | mv:s AoqusT
AS IN AG. AS 1N
-OBSERVE DEGREE OF CONTROL NEEDED, A FLAT WING HAS. urL?rs STABILITY IN

AVOID OVER-CONTROLLING, A TURN, TENDS TO au:://

SIDE-SLIP AND SPIN.
CNEUTRAL — BEPORE m.mswzm’
T T TR wnou THAT mAluMe :D:;
ON TvE WiNg UNLIKE THE UNSTABLE FLAT mua
OPPOSITE EFTECT OF YRAING WING Wi AL DEVELDPS
E0GE UP N THE, STABILIZER. N AT THE O

TRAILING EDGE UP
PRESSED WiNG PANEL:

TRAILING EDGE DOWN

PERFECT suus—t‘“"*~—~—~\\

POLYHEDWAL 1M X WING (3 CONSIDERED BETTER
YET. WITH IT A MODEL CAN HOLD A TIGHTER
TURN WITHOUT SUIPPING OR SPINNING.

NOTE: THE DIVE AFTER A STALL
1S CAUSED BY A COMPLETE
oss OF FLYING BPEED.

RECT THE BTALL, NOT
\TN! -RESULTING DIVE.

h—/( DR 4 .ELOV.

CODE; LeLEET, R=RIGKT, DvDOWN, UsUP

P T s e e 2 TR
FINAL ADJUSTMENTS:

AWe ADD A LITTLE WEIGHT, RWa REDUCE WEIGHT SUGHTLY
w

TENDENCIES.
DUCING HOSE WEIGKT, ADDI

nyw
S i el P ]
VIEW =:’] ‘5 TOR~=|_VIE | o= YO iew 7=
KoomonaL ’sogeuﬂs;:ém USE ABSOLUTE MINIMUN (N R owm aiEron o BLWAYS MAKE
ADJUSTMENTS TO KEEP NE KD srmENT
| ~sevene R stiiwe—"| DRAG (RESISTANCE) DOWN. ER FROM BPIINING,: ATA TIME.
=u 0 == ~ 5= =
IF DIVING: IF STALLING: HN RIGHT: 0 TURN LEFI’.
47 GUOER GLIDES STRAIGHT, OUT TENDS DO NOT INTERPRET & STALL A5 HT INCREASES, DIVING,  .LEFT TURN ALSO CA
D owe, peno es up STEAM WTH NCIOENGE O STAD. FIRAT, SETTUDE. ADIUST oA A nem'nm.:
D BEND) AND REDUCE WEIGHT THEN INCREASE WEIGHT T2 NEED BE.

ANTICIPATE 'mls BY RE-
ING ARLERON.

FLAT GLIDE, WITHOUT A STALL OR 8PIN.

OPTIONAL LAUNCHING METHODS: oo

RIGHY HAND LAUNCH LEFT HAND LAUNCK-

vm’u wsmmbsor

MASTER THE HAND LAUNCH GLIDER,

Mc' THE

THE ALTITUDE OF K NAMD LAUNCK. To POWERED MODELS,
BT FREE.FLGHT AD
CONTROLINE.

THIS DESIGN MAY BE NODIFIED A_t:\D IMPROVED 7}
o -

APPLY
LESSONS LEARNED

m WUNCH
ww‘_b TAKE € 100 FT. ALNTYDE m A SLIDER. D u ICH AS SHOWN.

1F YOU THROW WITH YOUR RIGHT | (F YOU LAUNCH LEFT HANDED, THE LU
HAND, THE SLIDER MuoT S5 SUIDER MUST BE BANKED TO THE CONCL USK)N
ST D CLDEWLETT 08 | LEET AN S ANO 4DUSTED FOR ILLUSTRATED DATA SHEETS, DESIENED TO BETTE sE:‘::u%mr
. RS WITH VARIOUS DESIGN, CONSTRUS
H““‘}',”",‘” PR AT AND | waTh CARE 1N ADIUSTING AND SKILL | AUCHOR RUBBER AND, OTHER ASPECTS OF THE HOBBY:
S clkp e AR AMGLE e | W Y LANCHINS, 1T 6 O FIRMLY IN GROUND, Keep Tuia INEORMATION MakDY 'FOR YOUR OWN REFERENCE

A9 WELL AS YOUNGER BUILDERS IN YOUR NEIGRBORKOOD.




2. BALSA FABRICATED WINGS

o o e T
J -=~*|Wll[ﬂl'_ﬂ[__——mm_ﬂllulﬂﬂﬁvmc&_ TEMPLATE LAvguTﬁlﬂmTl']lﬁi T
e~ o T I -

THE INSTRUCTIONS IN THIS
SHEET CAN BE USED AS A
GUIDE FOR BUILDING BALSA-

"v* DIMEDRAL FABRICATED WINGS OF ALL TYPES.

SINGLE-CURVE SHEET-BALSA WING ox sieis sost nizon

CUT OUT ALL MODEL PARTS]
MARK OUTLINE OF WING WITH
v PENCIL OR BALL-POINT "a
/

POLYHEDRAL

BEFORE STARTING CONSTRUCTION|
MAKE FULL-SIZE- PLANS,OR
TEMPLATES AS NECESSARY
FOR YOUR PARTICULAR MODEL.

USE FLEXIBLE BALSA FOR ~ -
CURVED SHEET WING AND ~a -
STIFF BALSA FOR SHAPED, ~ S~ —
UNCURVED WINGS. = T 1

) poiczaoac =

CURVED S| LSA  weml -
e w:’f,ﬁ,ﬁ,f '}.BQ BEVEL WING EDGES AT DIHEDRAL BREAKS

THIN SHEET BALSA
AIRFOIL~SHAPED

= s FLAT SHEET BALSA
POPULAR ON GLIDERS FOR SMALL RUBBER AND GAS FOR SMALL RUBBER AND INDOOR MODELS

DOUBLE-SURFACE SHEET-BALSA WING
v I

g ! ADD TIP-SHEETING
PUT A COAT OF CEMENT o } SEPARATELY

OVER EDGES AFTER E

SHAPING AND SANDING. S

"GULL" DIHEDRAL

BEVEL LEADING EDGE AND

TRAILING EDGE OF BOTTOM

SHEET TO FIT FLUSH WiTH
TOP SHEET.

PIVOT UP

FOR LOWER CURYE

N.AC.A. TAPER
METHOD
PIVOT MASTER RIB
TEMPLATE (LARGEST
§ RIB} ABOUT A POINT ON
LEADING EDGE UNTIL
IT INTERSECTS
REFERENCE LINE AT
THE REQUIRED LENGTH
FOR UM T ourvE - FOR BOTH SURFACES.

—_

REFERENCE LINE:

PIVOT POINT

VARIATIONS OF DOUBLE-CAMBER
SHEET~BALSA WINGS

POPULAR ON GONTROL-LINE FREE-FLIGHT SPORT

T—===P 0.6.

CARVED SOLID WING

N

"TIP" DIHEDRAL

SOLID WINGS USED GENERALLY FOR
CONTROL-LINE SPEED AND SPORT

USE TEMPLATES TO -

CARVE TO
OBTAIN DESIRED

SHAPE WITH
MODELERS' KNIFE

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

SAND WING TO
FINISHED SHAPE ___INS

CUT OUT FOR
HARDWOOD SPAR
IF IT IS CALLED
FOR.

SANDPAPER BLOCK

WIDTH { fl
| sy, | LAMINATED- WING ruema ror !
’/Illdfllll CONTROL-LINE ’1'9 4
- MULUALLALALIN R R R DR RN N RNV e g MODELS

LRI EE = I

r
WIDTHS AND THICKNESSES OF
LAYERS ARE DETERMINED BY
THE DESIRED AIRFQIL,.

ENTIRE WING CAN
BE SANDED TO SHAPE

EVERY OTHER LAYER
CAN BE CROSS-GRAINED

BO NOT CUT OR SAND
BELOW LAMINATED
EDGES TO MAINTAIN
CORRECT AIRFOIL
SHAPE,

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

PRELIMINGRY SHAPING
CAN BE DONE WITH A
MODELERS' KNIFE,

VARIATION OF
LAMINATED WING

TRAILING EDGE

TeeaTIEF.0.6.




3. CHUCK-GLIDER DESIGN DATA DESIGN LAYOUT FOR CONTEST HAND-LAUNCH GLIDER

E SPAN (6 YO 8 x CHORD)
19

DESIGN LAYOUT FOR BASIC HAND-LAUNCH GLIDE X

. SPAN(6_TO 8 x CHORD) i
18

CHORD

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 sight times the length of the chord; the
approximate thickress of the wing airfoil, 1/16” 1o each
1" of chord.

'24;—
K

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

DIHEDRAL: Dihedral is the angular setting of the wing
punels with respect to the horizontal plane of the front

RECOMMENDED
AIRFOIL SHAPES

*@

AIRFOIL SHAPE: There are
two fypes of cirfoil shapes

WING SIZE: Select o span and chord which will give a
wing area of from 40 10 60 square inches. This size is
preferable if your only previous experience has been
with a basic hand-launch glider. Use the same chord-to-
span ratio limits as on the basic hand-launch glider, A
high span-to-chord ratio is preferable on a contest glider.
The thickness ratio remains the same as on the basic
hand-launch glider.

WING AREA: Determine the
amount of wing area using
the same procedure as on
the basic hand-launch glider,
sublracting the area tut
away at the wing tips. For

the area of the Pl:yu'—away
triangles by multiplying one-
half the length of each tri-
angle by the width.

the same length as the wingspan. The
maximum fuselage depth should bs no
more than cne-third the wing chord. The

view of the model. For. simplicity of construction, a V- which can be used. The fiat
DIHEDRAL type dihedral is recommended, as shown abave. bottom airfoil {R) is recom-
1 T02"7FT. £ mended as a first. design ];—
FUSELAGE LENGTH: The fuselage length— I SHEET BALSA. RUDDER after which an under-cam- 2
the tota! length of tha model from the nose . - i ‘ “‘“ .]| \ 3z —_— boredds?’ct:,on.(BLmn be em- *
fo he Irailing g of he riab or adder,  WING INCIOENGE [y (1) Wlcentes o eraviTy ployed if desired. b
whichever is farther from the nose—should 20 7O 3¢ | \' 1%Lk APPROX . £ CHORD POLYHEDRAL L——i [N 4ok Toraw pourHeDAL
be approximatsly from three-quartars o f ﬁ‘q /4] ForwarD TE. . 'é’ To 2" /FT.
A
'

i

i STAB AREA: The stab should be
INCIDENCE: Only a small 30% to 40% of the wing ared. If
amount of incidence is rec- ﬁ;!viws experience with a contest
ommended with a contest ind-launch glider is lacking, or
hand-launch glider to assist launching ability is moderate, use
in maintaining @ moderate a stab area which closely opproxi-
amount of stability without mates the maximum suggested, in
affecting the altitude obtain. conjunction with the minimum sug-
able in taunching. gosted for the 1ol moment arm.

POLYHEDRAL: Polyhedral, as
shown, is a form of wing
panel arrangement prefer
able to the V-type dihedral,
excopt possibly when the
span-tochord ratio is low,
In the design shown, poly-
bedral is vsed to best advan-.
tage for contest flying.

v\\\Wﬂ\llh\
moximum fusslege thickness should not ——

exceed one-quarter of the fusolags depth. é
NOSE MOMENT ARM{N.M.

MOMENT ARMS: The distance betwean the centerline of
the wing and the centerline of the stab is known os the
Tail Moment Arm. This should be one and one-half to
twice the length of the Nose Moment Arm (the distance
between the centarline of the wing and the nose of the
fuselage), with the length of both teil and nose moment
arms equaling the fuselage length between the nose of
the fuselage and the centarline of the stabilizer.

STAB INCIDENCE: -1° 10 0*

INCIDENCE: Incidence refers to RUDDZR AREA: Select the values which
the fixed angle at whichthe wing  identify the type of rudder used. for n
or stab is set with refarenca to the  single rudder, the area should be 9% te
horizontal reference line of the  11% of the wing area; for a single 1udidar
fuselage side view (ss0 drawing).  with tip plates, use 10% to 13%; fur
For a basic hand-launch glider, dovble ruddérs, 12% to 16%.

15 SHEET BALSA

RUDDER AREA: Select the set of values

- wing i

idence should be from 2°  CENTER OF GRAVITY: The point ot which
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.
farred, use the maximum value When the center of gravity is too far for.
for wing incidence and the mini- waid, the madel will dive, and when too
| mum value for stab incidence.

far to the rear, the model will stall. If you

CHORD
2

‘Q?‘—{‘__’ P

R
|<-—|¥->

should be one to one and one-quarter the wing span.

e spaneTO@xGHORD: |

whick identifies the type of rudder used:
For a single rudder use 8% to 10% of the
wing area; for single rudder with tip plates,
use 9% 10 12%; for double rudder, 11%
1o 15%, after which the procedure Is iden-
tical to that used for determing stab area.

e = follow ihela proportions set forth for the A dorsal rudder design as shown is recom-
SPAN{3 TO 8 x CHORD} - correct tail and nose moment arms for this . A o
e a" i SHEET BALSA glider, the theoretical center of gravity will FUSELAGE LENGTH AND DEPTH: The fuselage length mended for optimum directional stability,

«and can be adapted if a single rudder with

be located approximately one-third of the
wing chord forward of the trailing adgo.

T BPOINT OF RECOVERY

The maximum fuselage dapth should be no more than
one-third the wing chord. The maximum fuselage thick.
ness should not exceed one-quarter of the fuselage depth.

STAB AREA: The sizo of the stabilizer should range from 35% to

45% of the wing area. Also nots that if the tail moment arm

selacted closely approxi the mini d, then use e

« large stab arsa. if the tail moment arm selocted is nearer the e Vg
maximum suggested, then use a small stab area. s L

/
“E<LEFT TURN IN GLIDE
ADJUSTING TECHNIQUE: Add ballast in the form of clay to the (‘,— RIGHT TURN IN CLIMB
\
\
\,

or without tip plates is contemplated.

e

RUDDER

% SHEET BALSA:

CENTER OF GRAVITY
APPROX. - CHORD
FORWARD OF TE.

wp tendency. For right-hand launch to the right adjust for a left
turn: Begin by worping the rudder to the a little at a time
wntil @ wide circle is obtained in the glido. Make final adjustments
by warping tight inboard wing pane! down, or, if recovery is

nose of the fuselage until ¢ glide is obtained with a stight nose-
quo DIRECTION

100 quick and the model stalls, use right stab panel to delay N\, FLIGHT PATH —_= =

secovary and tighten tuen. In doing 30, it may be necessary to <_\ STAB INCIDENCE: 0°70 I+

remove some clay to for the additional do TAIL_MOMENT Y

effect of the stab adjustments. S~ L :lzn T0 3% NMA)
‘~—~.___e START OF

~—mp.0.6 LAUNCH
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4. SIMPLE SLAB-SIDER BUILDING

STEP I— STUDY PLAN:

‘Q\\ BASIC FUSELASE SIDE GUTLINE, / \

FAMILIARIZE YOURSELF WITH THE FUSE.-
LAGE DETERMINE OUTLINE /‘
OF THE BASIC FUSELAGE SDE T0 BE_ /-~
CONSTRUCTED, —

a

| =~

THE CABIN AND Sd)PEﬁSl‘ﬂUC‘h)REQ
ASE 490D N

MNI/INL/H\MNA%

LATER, AS ON MOST MODI
PUSELAGE $IDES SUCH AS THIS ONE, WITH ONE STRAIGHT AND ONE
BENT LONGERON, HAVE A TENDENCY TO PULL OUT OF SHAPE. THIS
CAN BE PREVENTED 8Y THE ADDITION OF DIAGONALS AS INDICATED.

STEP II—- LAY OUT LONGERONS:

SELECT MEDIUM-HARD STRAIGHT GRAINED WARP-FREE
STRIPS OF BALSA FOR THE WONGERONS. GRACKET

0O NOT PIERCE OR ARUISE LONGER
WITH PINS, OR THEY WiLl BE

SERIOUSLY \-zmmzn\

NOTE: PINS ARE NOT SHOWN
TO AVOID CONPUSION..

STEP I~ START SECOND SIDE:

PINS NOT SHOWN TO AVOID CONPUSION.

LAY OUT THE LONGERONS FOR THE SECOND
SIDE DIRECTLY ON TOP OF THE FIRST
SLIP THEN BETWEEN THE PINS
WITHOUT REMOVING THEM,

THE_PINS SHOULD HOLD THE LONGERONS
OF THE SECOMD SIDE FLUSH WITH THOSE
OF THE FIRST, TO INSURE ALIGNMENT.

STEP MI— TRIM, SAND, AND SEPARATE:

WAX PAPER MIGHT PREMENT THE SIDES FROM STICKING SLIGHTLY,
BUT THE CURE SEEMIWWORSE THAN THE DISEASE.
PERSONALLY, WE DON'T LIKE WAX-SOAKED CEMENT. /

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

RA20R.

MAXTMUM STRESS -
SHOULD BE BRACED ACCORDINSLY. THIS TYPE
FUSELASE CONSTRUCTION IS ADAPTABLE TO
BOTH €AS AND RUBBER MODELS,

STEP MNI- CUT CROSS-PIECES:~__

AN =

AN_OPTIORAL METHOD OF INSTALLING DIAGONALS 13 SHOWN HERE. IF
1/8" 80. LONGERONS ARE USED, USE 116" SQ. DIAGONALS, NOTCHED INTO
THE UPRIGHTS AS RZQUIRED.

DIAGONALS ARE NOT REALLY NEEDED W LONGERONS
ARE BENT EQUALLY AS IN THESE SKETEHES.

WITK A SHARP RAZOR;
CUT A DOURLE SET OF FUSE-
LAGE UPRIGHTS, AND CEMENT ONE
H IN PLACE, COMPLETING THE SIDE.

N STEP XL, TME STAB REST
AND FUSELAGE UPRIGHTS ARE ADDED
NEXT, COMPLETING CONSTRUCTION OF THE
SECOND SIDE.

THE FUSELAGE SIOES SWOULD REMAIN PINNED TO TKE
PLAN UNTIL THOROUGHLY DRY, THEN RENOVED CAREFULLY

STEP X~ ALLOW TO DRY THOROUGHLY:

NOTE DOUBLE UPRIGNTS REINPORCING STAB REST.

IF A DIAGONAL WAS INSERTED IN THIS END SECTIO
IT WOULD PREVENT THE POSSIRILITY OF THE STAS
REST SAQQING. -

S——CONSTRUCTED IN THIS NANNER,
YOUR FUSELAGE SI10ES, WHICH FORM
THE BASIS FOM THE ENTINE FUSELAGE,
WILL BE ACCURATE, NEAT AND WARP-FREE.

YOUR SIDES COMPLETED, YOU ARE NOW READY 10
START ASSENSLY

STEP MII-READY FOR ASSEMBLY:

EXT, FOCUS YOUR ATTENTION ON
. CAREFULLY

THE TOP PLAN VIEW

CUT A BET OF CROSS-PIECES IN
DUPLICATE A8 INDICATED, AND
PRECOAT END GRAIN WITH CEMENT-
AS ON THE FUSELAGE UPRIGHTS.

s R =
TR

END SRAIN OF ALL
UPRIGHTS WITH A PRE-

LIMINARY COAT OF
EMENT.

STEP IX~ CEMENT CROSS-PIECES:

STARTING WITH THE STRAIGHTEST P’OR'I'K)N OF YOUR

FUSELAGE, AS SEEN IN THE TOP PLAN VIEW, CEMENT
THE REQUIRED UPRIGHTS TO THE FIRST SIDE AS
ILL HERE .

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

NOTE HOW THE RIGHT-ANGLE
CORNER OF THE TRIANGLE .
MAY BE USED TO ALIGN THE
CROSS-PIECES IN RELATION
TO THE WORKBENCH AND TO
THE LONGERON ITSELP.

= - STEP X~ ALIGN CROSS-PIECES:
ZFUSELAGE SIDE ON WORKBENCH (FRONT VIEW)

T ——— e |

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.

STEP XI— NOSE CROSS-PIECES:

MOST FUSELAGES TAPER IN TOWARD THE 7
NOSE, AS SEEN IN THE TOP VIEW AT THE
EXTREME RIGHT. /

TO SIMPLIFY THIS PART OF THE ASSEMBLY,
STRETCH A RUBBER BAND AROUND THE
NOSE, AFTER THE CROSS-PIECES HAVE
BEEN CEMENTED IN PLACE

I
[

IF THE FUSELAGE SHOWS
A TENDENCY TO BOW ONE
WAY OR THE OTHER OF THE
CENTERUINE, AS AT THE RIGHT, 1T [
CAN BE ADJUSTED 8Y PULLING THE
ARCHED SIDE REARWARD A FRACTION, AND
PINNING UNTIL THE CEMENT SETS.

=
STEP XII~ CHECKING ALIGNMENT:
WITH THE AUGNMENY COMPLETE, THE REMAINING CROSS-PIECES
MAY BE INSERTED,
STEP XI¥— SANDING:
GIVE THE ENTIRE STRUCTURE A GENERAL
SANDING TO REMOVE ROUGH EOGES,
FINGERPRINTS AND EXCESS
CEMENT
YOUR BASIC FUSELAGE STRUCTURE
IS NOW COMPLETE, AND READY FOR
THE SUPERFICIAL DETAILS, SUCH AS A
CABIN, STRINGERS, NOSE PLANKING, GEAR ETC. H

CONSTRUCTION PRINCIPLES OUTLINED HERE ARE APPLICABLE TO MOST MODELS UBING THIS TYPE FUSELAGE CONSTRUCTION. R
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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

LAYOUT FOR TYPICAL BUILT-UP TYPE FUSELAGE P .

o ——— —
SHAPE FUS'ELAGE/"’ E:
TOP TO. MATCH o
R az
i

WING DIHEDRAL™ =] = 7
BUILD SECOND SIDE
OVER FIRST — AND
SEPARATE WHEN DRY
WITH RAZOR BLADE

FRONT

USE MODELLING
KNIFE TO CUT
OUT BALSA PARTS

7" BUILD SIDE FRAME — PINNING
DOWN_LONGERONS, THEN ADDING
SHEET PARTS AND SPACERS __2

BUILDING PREPARATION

CHOOSE HARD BALSA STRIP (OF
SAME STRENGTH) FOR LONGERONS

EHETK ALIENMENT
AT THIS STAGE

HOLD WITH RUBBER

DRAW UP FULL-SIZE » JOIN SIDES AT CABIN 8
BAND UNTIL DRY

TOP AND SIDE VIEWS POSITION WITH THE TWo=™
\ ASSEMBLY FORMERS Z
CUT ALL SPACERS \ J
IN PAIRS — TO A < i
> INSURE ACCURACY NG
> ¢

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

ADD CABIN SPACERS
BEFORE JOINING AT
NOSE AND TAIL Z

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

<

HEET

PARALLEL SIDES -
AT WING POSITION ey N 72X

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

NOSE BLOCK

CEMENT FORMERS
AND STRINGERS
IN PLACE

ADD SHEET
STAB. PLATFORM

VARIATIONS ON BASIC FUSELAGE STRUCTURE USE SIMILIAR BRACING ZN

IN TOP AND BOTTOM ns N

START BY BUILDING UP
BDEARER/FORMER ASSEMBLY

TRIM HARDWOOD \ )

MOTOR BEARERS

TO NOSE CURVE \ %
ANz

F/F GAS 5
TYPE

ANT!-WARP
'W' BRACING .

HOLD WITH A RUBBER
BAND UNTIL CEMENT DRIES

INSTALL FORMERS
AND STRINGERS

NOSE BLOCK
FOR WINDING

& NOTE: HALF-NORMAL
WIDTH SPACERS— /4
SINCE TWICE AS $
MANY ARE NEEDED &

LAMINATED

PLANXED TOP
—cu? ouT TO NOSE BLOCK

h
L)\ SUIT MOTOR

%

TOWHOOKS
MOUNT

SUITABLE FOR BOTH HOLLOW UT NOSE BLOCK 6
SHEET uﬂi RUBBER AND GLIDER RUBBER POWER OR LEAD WEIGHT\
RECTANGLES J-a—(INSTEAD OF BLOCK) TYPE

J ) ) ~—=8ILL DEAN.
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6. SHEET & BLOCK FUSELAGES

DETACHABLE
STABILIZER
MOUNT

BLACK TISSUE
WINDOWS — DOPED

IN PLAGE\

GUT OUT TO SUIT

SIDE-MOUNTED MOTOR LANDING GEAR

=T 0CATION

FUEL —
TANK TN GEMENT PLYWOOD - W T
POSITION PLATES TO NOSE / N\

a \

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

CH
LANDING GEAR

ADD SHEET MOUNT
FQR DETACHABLE

STABILIZER —~——

LOCATION
SLOTS FOR
FORMERS

'"GEMENT SIDES -
70 FRONT FORMERS.JUR

AND MOTOR CEMENT ENDS

TOGETHER — ADD
BEAREQS REMAINING FORMERS
ATTAGH ‘NOSE AND GOVER TOP AND

SHEETING AND
CUT OUT TO
SUIT MOTOR

BOTTOM WITH SHEET

FIN CEMENTED TO
DETAGHABLE STAB.

N
J)

s T =

N

CELLULOID
CABIN

PLYWOOD

ATTACH BEARERS TO

WITH SMALL MGDIFICATIONS, STRUGTURE
FRONT TWO FORMERS

IS ALSO SUITABLE FOR RUBBER MOQDELS

]

BLOCK TYPE CEMENT OTHER

SIDE PIECES

MARK TRIMMING
LINES WITH A
BALL POINT PEN

ADD MOTOR
BEARERS

ATTACH L.G. TO
PLY FORMER

CARVE TO SHAPE.
AND GHEGK SEGTIONS
WITH TEMPLATES

TISSU
WINDO

FIXED TAIL \
SURFACES NOSE

THIS CONSTRUGTION IS BEST

SUITED TO GONTROL LINE MODELS FIECF
BLOCK SN SEPARATE BLOCKS — THEN ~
%E OUTUINE _.~" __~ 7]  TRACE TOP VIEW OWTLINE >
BLOCK TYPE - ON FLAT INNER FACE g

OF LOWER BLOCK AND

SPOT-CEMENT TWO CUT TO SHAPE

BLOGKS TOGETHER:

AND CUT OUT SIDE-

VIEW OUTLINE _= 2727 Ao
“5/CARVE UPPER

" #BLOGK TO TOP «757%

A

CARVE AND SAND TO
EXTERNAL SHAPE — THEN

SEPARATE AND HOLLOW -~
OUT BOTH BLOCKS p

FORMER A SPOT-CEMENT
2 7 TWO .HALVES
TOGETHER AGAIN

= SEGTION

/- ATTACH LG. TO
(@,,«\ PLY FORMER
3

RECESS TO i
..\ TAKE PLYWOOD METHOD IS SELDOM USED

MOTOR MOUNT FOR FREE-FLIGHT MODELS




16

7. MAKING STRONGER FUSELAGES

COMMON TROUBLE SPOTS IN CABIN TYPE FUSELAGES:

FINAL TAB ADJUSTMENT SHOULD BE CEMENTED EVER NOTICE HOW SOME BUILDERS SPEND THEIR TIME AT THE FIELD, MAKING REPAIRS?
ANYBODY CAN HAVE A UITTLE BAD LUCK, BUT THOSE PLAGUED WITH IT ARE USUApLLnV
Ny
WARP RESISTANCE THE ONES WHO PAY THE LEAST ATTENTION TO CONSTRUCTION DEVAILS. 8Y ANTICIPATING
OF THIS RUDDER
A DORSAL, SO MOUNTED, 1S APT TO
CRACK OPEN TOP FUSELAGE TISSUE.

TROUBLES WHICH THE MODEL IS LIKELY TO ENCOUNTER, IT IS POSSIBLE TO STRENGTHEN
THE MODEL. ACCORDINGLY, AND DOUBLE TS LIFE EXPECTANCY.

THE CABIN AREA IS THE BIGGEST PROBLEM ON THIS TYPE
MODEL. BEAR IN MIND THE WING, STRIKING AN OBJECT
WITH TS TIP, WILL EXERT A SEVERE TWISDNG ACTION ON
THE WING MOUNT AREA. WEAKENED BY FUEL SEEPAGE,
CELLULOID MAY BREAK LOQSE IN PLACES. BRACING, GOOD
JOINTS AND DOUBLE -CEMENTING IS THE ANSWER

A HOLD-DOWN HOOK MUST BE
SECURED TO STRONGEST
STRUCTURAL MEMBERS.

A STAB REST IS VERY-
IMPORTANT. STAB MUST
BE XEYED IN ADDITION.

IF END GRAINTS NOT GIVEN A PRE-
UIFMINARY COAT OF CEMENT, ABSORBTION

THICKNESS SUTABLL
WILL WEAKEN THE JOINT. THIS 1S VERY
IMPORTANT.

FOR THE MODEL.

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

GEAR INSTALLATION:
PIANO WIRE IS STRONGEST WHEN T IS NOT BENT AT ALL.
NECESSARY BENDS SHOULD BE HELD TO A MINIMUM, AND
MADE WITH A GREAT DEAL OF CARE TO AVOID CRYSTALU-
ZATION FROM TOO MUCK
ADJUSTING.

LACK OF 4 FUEL DRAIN AlLiw

FOR HEAVIER MODELS, A DOUBLE-STRUT—+| FUEL TO SOAK INTO BALSA

GEAR IS A MUST. THE REAR WIRE HOW-
EVER, ALWAYS BENDS INWARD. 3 LaM-
INATIONS OF BALSA SHEET FILL-IN, ALL
GRAIN RUNNING AS INDICATED, IMPROVES
APPEARANGE, PREVENTS ALL AILMENTS.
NORMAL FLEX REMAINS UNAFFECTED
SAND YO A STREAMLINED SECTION

GEAR JOINT SHOULD BE BOUNI
WITH WIRE STRAND, SOLDERID,
RE-BOUND AND SOLDERED. AN

\—THIS GEAR IS SUPE~
RIOR TO ONE AT
LEFT AS NO BEND

1S NECESSARY AT
JUNCTION WITH
PUSELAGE.

SOLDERING 1S BEST DONE WITH AN tRON OF NOT
LESS THAN 100 WATTS. ACID CORE SOLDER
FOR PIANO WIRE, ROSIN FOR ELECTRICAL WORK

CROSS-SECTIONS:

THERE ARE MANY METHODS OF CONSTRUCTING A FUSELAGE, AND EACH IS BESET
IN A DIFFERENT MANNER THE STRUCTURES BELOW WILL GIVE UTTLE TROUBLE

I ]
\ ol

| N
] ' ARl

U8 RATHER THAN O e P SHOULD IT BE NECES- ZPLANKED FUSE- USE SELECTED— ©SHEET FUSELAGES RE-
ABRUPTLY. {“:’fw::&“ o SORY O BREAK CASIN  LAGES ARE RE-  LONGERONS,GOOD QUIRE CLOSE FORMER
AULY DURABLE

JONTS THROUGH-  SPACING. NOTE CROSS-
ot BRACES, LONGERONS.

EN 45 SHoWM BOUE,
EN H .
INTERNAL DAMAGE:
= PAA-LOAD DUMMY,  BATTERIES, RECE!VERS AND ALL HEAVY
OBJECTS MUST, BE SRACED TO WITHSTAND CRASHES WITHOUT
TEARING L00SE,

MOTOR MOUNTS:

MOUNT HOLES DRILLED itn
CLOSE TO END MY CAUSE
SPUT AS INDICATED.
RADIAL MOUNTINGS ARE (N WIDEST URF

TODAY. THRUST MAY BE ADJUSTED I'AB
ILY, MOURTING IS SIMPLE. FIREWALL

BATTERIES BEFORE CRASH.
NEW LOCATION AFTER CRASH.|

JUST A BAD STALL IN THE GLIDE IS ENOUGH TO SEND
OBJECT CLEAR THROUGH 4 OR § SHEET FORMERS,
AS SOON AS THE NOSE IS STRUCK BRACE & GUSSET!

8. RUBBER MOTOR TECHNIQUE

17

. RUBBER MOTORS
METHODS OF PREPARATION
I.CONVENTIONAL METHOD

Y OVERLAP ENOS

/ TIE SQUARE KNOT

STEP ONE:MEASURE OUT REQUIRED MOTOR
LENGTH AND FASTEN PINS AT EACH END
POINT OF REQUIRED LENGTH.

2."ROPE" TENSIONER METHOD

STEP TWO.LAY OUT REQUIRED NUMBER OF
STRANDS AROUND THE PIN MARKERS WITH
s‘l'DLEAST TWO INCHES OVERLAP AT EACH

STEP THREE: TAKE BOTH £NDS AND TIE
A SQUARE KNOT TQ COMPLETE MOTO!

]

STEP ONE:PREPARE MOTOR TWICE THE REQUIRED LENGTH
USING THE CONVENTIONAL METHOD

TYPICAL MOTOR BEARINGS

STEP THREE: HOLDING

BOTH ENDS LET MOTOR ENTWINE,

W-HOOK

ROUND HOOK 8 DOWEL DIAMOND HOOK & DOWEL

RUBBER LUBRICANTS

WARM WEATHER.
MiX SIX PARTS OF
GLYCERINE TO EVERY
FOUR PARTS OF
TINCTURE OF GREEN
S0AP

>
DOWEL 8 BOBBIN TRIANGULAR HOOK & DOWEL

COLD WEATHER: ¥ %.50%
MIX FIVE PARTS OF
BLYCERINE TO EVER
FIVE PARTS OF
TINCTURE OF GREEN
SOAP.

MOLECULES WHICH

HASTEN RUBBER
DETERIORATION

WRAP RUBRER MOTORS

LOOSELY IN SOFT

CLOTH AND PLACE IN

LARGE JAR OR

METAL CONTAINER.
BQUARE KNOT BEST
FOR TIEING BROKEN

WASH MOTOR

THOROUGHLY
AFTER A DAY’S
FLYING OR
IMMEDIATELY AFTER
A FLIGHT IF 1T
SHOULD GET DIRTY.

KNOT, CLEAN AND MOISTEN
BROKEN STRANDS DEFORE
TIEING KNOT

o wotoR

USE LIGHT WINDER

STEP TWO. PREWIND MOTOR APPROXIMATELY. 100 TURNS.

M

STEP FOUR:BIND ENDS WITH
RUBBER TO GOMPLETE MOTOR.

\5@’”’

THEY CONTAIN FATTY

o -
ROKE|
STRANDS. FOR SECURE il LU [ [ iR -

STRETCH MOTOR AS INDICATED

TO OBTAIN MAXIMUM NUMBER OF
USE HEAVY DUTY WINDERS FOR INDOOR MOOELS TURNS, MOVE IN SLOWLY TOWARDS.
FOR OUTDOOR MODELS WITH HIGH GEAR THE NOSE OF THE MODEL
FOR SAFETY FASTEN RATIOS TO SPEED WHILE WINDING,
WINOING HOOK SECURELY WINDING,
N PLAGE y
Te———P.D.G

m’ad

MUST BE CEMENTED SECURELY. QN
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9. AIRFOIL PLOTTING

AIRFOIL TERMS-WHAT THEY MEAN.
/ —— <z

UPPER CAMBER. THE UPPER CURVATURE LOWER CAMBERI!THE LOWER CURVATURE UNDER CAMBER:THE REVERSE CURVATURE

OF THE AIRFOIL. OF THE AIRFOIL. OF THE LOWER CAMBER.
mve ARe
.. ﬁwﬁinl NaoVE DT R L L. 0 10 20 30 40 50 0 TO B0 90 100
DATUM_LINE R ] ‘ l ’ l 1 ] !

= . N N I
"N _NEGATIVE_VALUES ARE LOCATED II I I I ’ l l l l I ] I I ' | l
BELOW DATUM LINE.
DATUM LINE A REFERENCE LINE ABOVE AND BELOW STATIONS. POSITIONS AT WHICH THE POINTS FOR THE
WHICH THE POINTS FOR THE AIRFOIL GURVE ARE AIRFOIL CURVE ARE TO BE PLOTTED.VALUES ARE ACTUALLY
PLOTTED. PERCENTAGES OF THE AIRFOIL LENGTH MEASURED FROM
THE LEADING EOGE OF THE AIRFOIL.

POINT OF ORIGIN

N.A.C.A. 6412
SYATION | 0 {125]23d5.01750] 10 |15 {20] 25 [30} 40| 30|80 |70 [ 0] 90] 05 | 100
—“ﬁgg 0.00] 2733 8015 38 |6.57[7.58 {9.18 {03 41114 |11t 801 31333 1.79 0,12 BLEND CURVES INTO CIRCLE.
Lo 0.000-1 1.9912.09-1.99|-1.67}-1.25[0.76-0.340.20/0.35{0.78 [0.850. 731038016 |-0.2] k
LEADING EOGE RADIUS: 1.58  SLOPE OF RADWS: 6/20

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

AIRFOIL ORDINATES EACH AIRFOIL HAS A TABLE OF VALUES WHICH
WHEN TRANSFERRED TO THE GORRESPONDING STATIONS ON THE LAYOUT,
ABOVE AND BELOW THE DATUM LINE,WILL INDICATE THE POINTS FOR THE
AIRFOIL GURVE. THE TOTAL AIRFOIL LENGTH IS CONSIDERED AS 100 % WITH
THE TABLE OF VALUES DIRECTLY RELATED. EXAMPLE:-1.23=123% LOGATED
BELOW DATUM LINE AT THE SPECIFIED STATION.

SLOPE OF
RADIUS

N.A.C.A. CODE BREAKDOWN

N. A C.A 6 4
NAT:':N;L/.///
ADYISORY
COMMITTEE

AERONAUTICS

NOYE!USE ANY UNIT
e OF M

POINT OF ORKHN EASURE.

DATUM LINE

MAXIMUM AIRFOIL

THIGKNESS IS 12% WITH SLOPE OF RADIUS:WHEN A SLOPE IS
RESPECT TO TS LENGTH. GIVEN FOR THE LEADING EDGE RADIUS,IT IS
POINT OF HIGHEST CAMBER TO INDICATE THAT ITS CENTER IS NOT

1S AT 40% STATION. LOCATED ON THE DATUM LINE BUT RATHER
SERIES DESIGNATION ON A DIAGONAL LINE REFERRED TO AS

THE SLCPE OF THE RADIUS. A PROPORTION .
1S GIVEN AS IN THE N.AGA.64I2 FOR ITS
PLOTTING THE AIRFOIL GONSTRUGTION,
STEP ONE: SELECT AN AIRFOIL LENGTH,TRYING STEP THREE LocaTE ALL OTHER STATION POINTS.
. ,
TO USE A SIZE WHICH CAN BE EASILY SUBDIVIDED Se = H 8 2
INTO TEN MAIN STATIONS AND WHERE REQUIRED 1 ‘ ‘ l ‘ 1 \ ! N i ]

INTO SUBSTATIONS. EXAMPLE: A 6% AIRFOIL LENGTH .
WILL BREAK DOWN INTO TEN MAIN STATIONS § APART,
i P
TRAILING EOGE ™=y | 58

ONE PERCENT EQUALLING 5 .

P LEADING 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 STEP OPTIONAL,BUT ADVISABLE
FOR MODEL;RS WITHOUT PREVIOUS PLOTTING EXPERIENCE.

STEP TWO LOGATE TEN MAIN STATION POINTS, © 20 3 A0 S0 6 70 8 90- 100

f € AIRFORL LENGTH

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

T T
T

w[m
!

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

4 0 20 30 40 50 60 K 60 90 100

WA ==
liiins=2a eI TR

—PLOTTING THE AIRFOIL

(SECONDARY METHOD FOR NON-DIVISIBLE LENGTHS)
STEP ONESELECT DESIRED ‘AIRFOIL LENGTH
AND DRAW DATUM LINE
|~ LEADING E0GE

TRAKING EDOE =y |

DATUM LINE

L

STEP TWO:wiTH THE AID OF A TRIANGLE ERECT
A PERPENDICULAR LINE AT THE TRAILING EDGE

TRIANGLE
LEADING EDGE

DATUM LINE joo*.

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

LEADING EDGE
DATUM LINE

STEP FOWRpLOT STATION POINTS ON THE
DIAGONAL LINE

80 90

TRAILING EDGE =y

DATUM LINE

l
—SIX POPULAR AIRFOILS

STEP FIVE witH THE AID OF A TRIANGLE DROP
PERPENDICUL AR LINES FROM STATION POINTS ON DIAGONAL
LINE TO OBTAIN CORRECT POSITIONS OF STATION POINTS
ON DESIRED DATUM LINE. o .t
70 52—

0

W T

STEP SIX space criD LINES 1%-2% APART USING
PROCEDURE OUTLINED FOR OBTAINING CORRECT

POSITIONS OF STATION POINTS. 90 ﬁo
80 +—
00—
s0 %0
N 30 A4
o 0
2z

STEP SEVEN usie TABLE OF ORDINATES LOGATE
VALUES FOR UPPER AND LOWER CAMBER AT DESIGNATED
STATIONS NOTE:HORIZONTAL GRID LINES REMOVED FOR CLARITVI. o

90 .
80 1
70
o 0 T

Q

iliEERRES;

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

100
0 % 5
s0 %
40
I 20 22
[ 1
L +—1 ———
m -
t - !
1

i

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

P

RECOMMENDED FOR CONTEST FREE FLIGHY GAS,RUBBER AND
TOWLINE DESIGNS,

N.A.C.A. 6409

|
|

RECOMMENDED FOR CONTEST FREE FLIGHT GAS,RUBBER AND
TOWLINE DESIGNS

GRANT X-8

RECOMMENDED FOR GONTEST FREE FLIGHT GAS,RUBBER,TOWLINE
AND RADIO CONTROL DESIGNS. -

v

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

N.A.CA. 2409
RECOMMENDED FOR U-CONTROL SPORT AND SPEED DESIGNS.
“T==EgP.D.G.
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10. BASIC WING CONSTRUCTION

21

CUT OUT RIBS

KITS, RIBS ARE

N MOST
=y
=
L

A IBRATING MODEL-BUILDERS JIG SAW
15 IDEAL FOR MASS-PRODUCING WING
RIBS. A RAZOR WiLL DO *

CENTER S
STEPIL ~

STEPIY ~ RIBS
AFTER PINNING THE T.E~,
TO THE PLAN, CENENT
EACH 1B 1N PLACE, &
PINHING AS (NDICATED. THE NOTCHED TRAILING EDGE TRIPLES
THE CEMENTING. SURFACE, EUMINATING
THE TENGENCY FOR THE TRAILING EDGE

THE 116" SHEET SHIM UNDER TO WARP DOWNWARD AFTER COVERING.

THIS RIB TO ALLOW FOR Pumaua-/

STEP ¥ - LEADING EDGE STEP NL- WING SPARS
35'65(?‘ m?&?wusnﬁg?m‘?ﬂl;ﬁ% THE WING SPARS ARE CEMENTED IN

THE SPAR NOTCHES, FLUSK WITH THE

PLAN AS SHOWN, BRACKETING RATHER TOP CAMBER OF THE RIB.

THAN PIERCING THE B

NOTE CENTER RIGS ARE NOT
INSTALLED UNTIL STEP X1

SLANT TO CONFORM
DIHEDRAL ANGLE.

STEP ML - DIHEDRAL
CHECK PLAN DIHEDRAL DETAIL FOR
REQUIRED SLANT OR BEVEL ON THE
SPAR AND WING EDGES.

STEP ¥III ~ SAND BOTTOM

REMOVE AL GLOBS OF EXCESS CEMENT, AND GiVE
OF WiNG PANELS A GENERAL SANDING WITH
PROGRESSIVELY FINER GRADES OF SANDPARER:

S~ STEP IX - PLYWOOD GUSSETS
MOST MODELS, ESPECIALLY THOSE LARGER
=== Tian VoAb NeED PLYWOOD GUSSETS
AT ALL DHEDRAL AND POLYHEDRAL

STEP X -~ CEMENT GUSSETS

—~———WHEN CUT ACCURATELY, THE PLYWOOD GUSSET
AUTOMATICAULY INSURES PROPER DIHEDRAL WHEN
THE PANELS ARE JOINED

CEMENT GUSSETS TO THE SPARS OF ONE PANEL ONLY. AND ALLOW TO ORY
BEFORE JOINING BOTH PANELS

STEP XI - JOIN WING PANELS

COAT OF CEMENT BEFORE THE PANELS ARE JOINED.
AS SOON AS THE JOINT ;AS DRIED SUFFICH

INSERT THE CENTER RIB! —\\

STEP XIIL~ CEMENT TO L.E.

FIRST CEMENT THE SHEET
PLANKING TO THE LEADING
-EDGE AS SHOWN, AND ALLOW <
TO ORY FOR A FEW MINUTES, o
BEFORE GOING ON TO STEP XI.

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

UNTIL THOROUGHLY DRY.

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-

ARE THOSE THAT CAN BE CARVED
FROM A SMALL BLOCK OF e
BAl BECAUSE OF
CONSTRUCTION EASE

STEP XIX ~ WING TIPS
THE MOST WIDELY USED WING nf

CARVE iT TO
SHAPE, THEN TRIM iT
AND SAND TO ITS FINAL
CONTOUR R T I

AFTER 1T 15
CEMENTED IN mmauA—/

1f YOU ENCOUNTER ANY COVERING PROBLEM ON THE
ING TIPS, SUCE THE TISSUE YO HELP TRAVERSE
E CURVES

STEP XII - PLANKING,

IF THE WING IN QUESTION REQUIRES
KING ALONG THE LEADING

EDGE, FIRST CUT ITS WIDTH DOWN

O THE DISTANCE BETWEEN THE

LEADING EDGE AND THE SPAR.

“-STEP XY~ CARVE L.E.
WITH A RAZOR OR A MODEL KNIFE,
ROUGH CARVE THE LEADING EDGE
il SH??PE, AND THEN SAND AS

< REQUI ED//7

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.

VERY SOFT GALSA 1S IDEAL FOR CAPSTRIPS.

CAPSTRIPS HOLD THE COVERING ABOVE THE

SPARS, STRENGTHEN THE RIBS AND ENCHANCE
CE

STEP XX ~ FINAL SANDING

sl T e ovs oS
i UCH AS TRAILING
EDGE BREAKS ETC. ’SAND ENTIRE WING CONSTRUCTION TECHNIQUES OUTUNED
OROUGHLY WITH MEDIUM GRIT, THEN HERE MAY BE APPLIED TO STABILIZERS
FINE SANDPAPER AS WELL
XA}
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TAPER BOTH.SPARS AND L.E
FROM POINT AT WHICH
WING OUTLINE TAPERS

BASIC WING CONSTRUCTION BEND L.E.
. HERE

l ]. 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.
N CUT RIB_ NOTCHES IN AND TE SECTIONS
A TIME
Y | | TRAILING EDGE WITH SAVE TiM
I -} . | 7 MODELLING_KNIFE
e LAYOUT FOR TYPICAL BUILT-UP TYPE WING gy
s NS R Y YO T N A T | e
SHORTEN ENDS AND CUT LARGER UPPER SPAR PREVENTS WING INSET RIBS TO INSURE
SLOTS IN DIHEDRAL BREAK RIB £ —
~T0 ACCOMMODATE BRACES ROM BOWING UPWARDS = STRONG JOINT WITH TE.
f‘]t g ] el Py — W T~ 3
e N e {l —=f Sm—— T PIECE OF SHAPED
‘v' DIHEDRAL 1S USED CEMENT PIECE OF SHAPED*
USE MODELLING KNIFE TO ON MOST 'SPORT’ TYPES SHEET BETWEEN LAST RIB

AND TIP— THEN_ADD SPAR

CHECK THAT ALL \
RIBS ARE VERTICAL o
BE\FORE CEMENT SETS /

CUT OUT BALSA PARTS BUILDING PREPARATION

DRAW UP FULL~SIZE
PLAN OF WING AND
BUILD OVER THE TOP

MAKE PLY TEMPLATE FOR

LEADING
SAND SHEET
OUT ALL RIBS FOR /5"65 fL.E}

BEFORE CUTTING 4 CUTTING
OUT THE RIBS /" UNTAPERED INNER PANELS-

b .- OR CONSTANT CHORD WiNGS B INSTALL HARD BALSA
g - | ~iror 172 & MOOELS) o
1Y T PLY DIHEDRAL BRACES
/ TRIM TIP * " =
. TRAILING  =—, -
REINFORCE LE.“——% EDGE ______hm INSTALL THICKER CENTRE
) ¢ RIB AT ANGLE TO MATCH
SHEET GUSSETS (TE) ¥ waRK TiP RIBS ON SHEET— DIREDRAL Wit A1 OF

CUT OUT— THEN USE AS

PATTERNS FOR DUPLICATES ANGLE TEMPLATE

PLYWOOD
DIHEDRAL BRACES

TAPER LEADING EDGE

AND BOTH SPARS, OUT- I
CENE 2 BOARD OF THIS RIB %ﬁg
4 ! L
N ‘ ol
b 7 e
JRONT UPPER SPAR &7 cuT TE. sTRIP WHEN MARKING TIP_AND
REAR LOWER SPAR /27" AND TURN OVER OTHER PARTS ON TO SHEET,
L7 317" INNER PORTION SEE THAT THEIR GREATEST
%7 77 BEFORE REJOINING LENGTH FOLLOWS GRAIN
S
/// ////// (BUILDING STAGES ARE ON THE NEXT PAGE)
L £
VARIATIONS ON_BASIC WING STRUCTURE éur 1S 10 AccoumooaTE ~ ' 2 ek TinT
E / WING RESTS
JOIN DIHEDRAL BRACES 4 FIRMLY ON
TO UPPER SPAR BEFORE SUPPORT

CEMENTING THE LATTER
IN THE RIB SLOTS

0,
V'

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

2
HOL

'/ Y N PLACE
7 Q& WITH CELLULOSE TAPE
: SéND PINS UNTIL DRY

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

i RIBS FOR
PLY END TAPERED WING
GUSSETS AT
LE. AND T.E.

FINISH OFF TE.(ALSO
BUILD SECOND PANEL, IN L.E. AND TIPS) WITH
SAME SEQUENCE AS fHE
FIRST— JOINING BY MEANS
oy OF DIHEDRAL BRACES

UNDERGAMBERED SEGTION (CONTEST)

'CONTEST' TYPE y
O e — rronce “on,
PACK UP'L.E. AND TE. DURING CONSTRUCTION SN rm—

SHAPING THE TE.




24 12, ELLIPTICAL WINGS

CONSTRUCTION OF AN ELLIPTICAL PLANFORM

13. STRUCTURAL PROBLEMS 5,

WING STRUCTURAL PROBLEMS:

EXPERIENCED WAKEFIELD BUTLOERS AND

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

STEP TWO:DIVIDE RECTANGLE INTO TWO
SECTIONS~ONE THIRD CHORD FOR LEADING EDGE
SECTION AND TWO THIRDS CHORD FOR TRAILING
EDGE SECTION. (THIS ARRANGEMENT WiLL PROBUCE
TH/ MOST POPULAR FORM OF ELLIPTICAL PLANFORM
BEWG USED. HOWEVER, THE SECTIONS CAN BE DIVIDED
EQUALLY,REVERSED OR ALTERED IN ANY MANNER TO
PRODUGE A GREAT MANY OTHER VARIATIONS OF THE
ZLLIPTICAL PLANFORM.)

) |
|
1
— |
1
STEP THREE.DRAW. TWO HALF CIRCLE
ARGS FROM POINT OF INTERSECTION OF

CENTERLINE , TANGENT (TOUCHING) TO THE LEADING
AND TRAILING EDGES RESPECTIVELY.

\/

<gol i o

STEP ONE CONSTRUCT RECTANGLE WHICH
WILL ENCLOSE PROPOSED PARABOLIC
PLANFORM, (MAXIMUM GHORD AND SPAN)

| g

Al
SPAN

STEP TWO.DIVIDE RECTANGLE INTO TWO
SECTIONS-ONE THIRD CHORD FOR LEADING EDGE
SECTION AND TWO THIRDS CHORD FOR TRAILING
EDGE SECTION. (MOST POPULAR ARRANGEMENT AS IN
ELLIPTICAL PLANFORM-GAN ALSO BE ALTERED TO
PRODUGE OTHER VARJIATIONS.)

leg-> & le

—CONSTRUCTION OF A PARABOLIC PLANFORM

STEP FOUR: DIVIDE HALF GIRCLE ARCS INTO
EQUAL UNITS, SUBDIVIDING LAST REMAINING UNIT.
FOR SMALL PLANFORMS FOUR TO FIVE UNITS ARE
SATISFACTORY, WHILE FOR LARGER PLANFORMS
AS MUCH AS EIGHT TO TEN UNITS ARE
REGOMMENDED FOR OBTAINING AN ACCURATE
ELLIPTICAL PLANFORM.

Pl Y

N

STEP FIVE!DIVIDE THE SPAN OF RECTANGLE
INTO THE SAME NUMBER OF UNITS AS THAT OF
EACH HALF CIRCLE ARGC. -

N

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

A L M3

TI+4\\“/l;f1

STEP SEVEN'USING FRENCH CURVES CONNECT
PLOTTED POINTS TO OBTAIN ELLIPTICAL PLANFORM.

Fall i

N

STEP FOUR: DIVIDE EACH SECTION OF THE
CHORD 'INTO HALF THE NUMBER OF UNITS ON
THE SPAN OF RECTANGLE.

STEP FIVE.CONNECT CORRESPONDING UNIT
STATIONS BY PROJECTING DIAGONAL LINES.

1
1
% | %
1
STEP SIX.USING FRENCH CURVES DRAW IN
PARABOLIC PLANFORM BY FOLLOWING THE

INSIDE PATTERN OBTAINED FROM DRAWING
THE DIAGONAL LINES.

YHEGENERN.TEN;EM{W‘IISWCONSFRUCTAVIING FROM AS FEW PIECES:AS POSSIBI
CORNERS TO SAVE

LE.
WE!GHT BUT THEY STILL RETAIN THEIR DESIRED AIRFOIL, RIGIOITY, AND NECESSARY sm%gm-m RATIO.
THE OTHER 968% PREFER A SCANTY STRUCTURE AS IT IS THE PATH OF LEAST lSlk'NcE_ANDTHﬂTﬂWENﬂE UBLE STARTS
T
SREREND L /
® Y = — e
©] ® @

F UPON GLANCING AT PANELS | AND 2, YOU FEEL THE STRUCTURE IS TOO MUCH BOTHER, TNEN YOU ARE ONE OF THE 98%. PANELS 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. CONSTRUCTION DEFECTS AND ADVANTAGES OF EACH PANEL ARE ITEMIZED BELOW.

panEL (D PANEL @ PaneL @ PANEL. @
SHEETED LEADING EDGE MAINTAINS | VERY GOOD SUBSTMTUTE FOR CON- | POORLY SUPPORTED THIN RIBS MAY | REALLY CRUDE! TIP FAR TOOWEAK,
SMOOTH AIRFOIL. CAP STRIPS ON STRUCTION IN PANEL |. EASIER TO DEVELOP A BOW. DIAMOND=SHAPED TS 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 I_N PANEL 3. NOTE GUSSET PANEL FROM ARCING UPWARD SAG BETWEEN RIBS. BOTTOM SFAR | WOULD REUEVE PRESSURE. SPAR
AT TRAIUNG EDGE. EXCELLENT. NOTCHED TE. EXCELLENT. POOR. TE. GUSSETS ARE GOOD. | GUSSET WILL PROBABLY FuL.

AIRFOIL PROBLEMS: TRAILING EDGE:

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

\

“{E RIB ILLUSTRATED ABOVE HAS'THREE WEAK 5F‘0|'S./A HARD
BLOW MAY SPUT RIg AT L.E. RIB MAY CRACK ABOVE SPAR DUR-
ING CONSTRUCTION. TRAILING EDGE WILL TRY TO PULL DOWN.

(5- GOOD IDEA, BUT T0O @’fm:msuum Gus- @/ SHEET TRAIUNG EDGR
DEEP A NOTCH WEAKENS SETS ARE FINE, BUT AULOWS A DIFFERENT
TE. (DS EXCELLENT.  MAR THE APPEARANCE. APPROACH. VERY GOOD

CF0|CE OF BALNKeS ONLY AS STRONG

YOUR MODEL, LIKE THE CHAIN WITH Amo“.‘mlﬁe T oo B
WERKEST PIECE OF OF BALSA IN T EMBERS.
g:;}:iguw §E USED FOR MAN STRUCTURAL

L oo B
(:'NE SERICUS BUILDER PREFERS SECTIONS LIKE THIS, CAPABLE OF
HOLOING A TRUE AIRFOIL. NOTE SHEET SPAP WES BETWEEN RISS.

N-
OF SWIRLING OR U
gsg:R(ESRMN ¥T wiLL FRIL

LANDING IMPACT: PRI e STRAOATESES
A BIPLANE 1S STRESSED WITH LANDING AR %‘?}? m?&ua
L D oteor e LG e

=

] __—BY THE SAWE TOKEN, 50 MUST
YOUR MODEL BE STRESSED FOR
GROUND CONTACT

‘A HARD U!ND'NG OR F\JP-OVEH ON THIS WING THE TOP 59AR

WILL SPUT TOP WING TISSE. AND SHEET BEAR THE LOAD.

-GRAIN N
WiLL FIND QUARTER oF R
JoeY iFricu To FLEX OF - {lge Eagily, IDEAL FO
woLL. USE THIS RIGIOMY msns. LEADING EDGE
ON FORMERS, RUDD FUSELRGE mnmm,f‘c

RIBS AND SIMILAR PLACES.

VlBRATION % ‘ REPAIRS g
VIBRATION (5 THE Ut USE ‘600D CEMENT! %

=" ORIGNAL STRENGTH
ZZZ" MUST BE RETURNED
CONDIMON ABOVE CAN BE REC-
1 TIFIED WITH PLY GUSSET OR SPUCE.
CHIEVED, TRY TO AVOID ENGINE SPEEDS) /
WHERE MODEL COVERING 1S HEARD i
RESONANTING WITH ENGINE.

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

STEP THREE.DIVIDE SPAN OF RECTANGLE INTO
EQUAL UNITS,SUBDIVIDING LAST REMAINING UNIT.

%

I

j = P.D.G.

. | 2
NE—— !

!
!
| =
|

THE CAUSE AND EFFECTS OF SUCH, YOU HAD BETTER
AVOID SLOPPY RESUUS LIKE THE EXAMPLE ABOVE.
WING AND STAB MUST BE SHIMMED INTO ALIGNMENT IN
SUCH CASES. STAB REST MUST BE FIRM. LOCK STAB
WITH DOWEL PINS TO PREVENT SIDE MOVEMENT,

REMOVE WARPS WITH HOT WATER OR STEAM.

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 FIELD.

s




14. COVERING & DOPING WINGS

( COVERING MATERIALS:

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

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

SILKSPAN: - WHITE ONLY - APPLY WET OR DRY — CAN BE APPLIED WET OVER CONPOUND SURVI
MODELSPAN : ALL COLOURS : APPLY DRY - AVAILABLE IN TWO WEIGHTS

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

PREPARATION:

CROSS GRAIN

CWITH GRAIN

- B i

WINGS WITH
POLYHEDRAL
SHOULD BE COVERED
PANEL BY PANEL, FIRST
THE UPPER CAMBER, THEN
THE LOWER.

— -
\ALL DENTS, FUZZ, EXCESS STOCK, CEMENT

6LOBS ETC. MUST BE TRIMMED OR SANDEDX

DETERMINE GRAIN BY TEARIN
PART OF TISSUE. IMPORTANT!

f LY ——

)4]—1& WIiNG WITH PLAIN DIHEDRAL MAY BE COVERED

COVERING AROUND WING

73 | S

T

N ONE PIECE.

ZY'f)UR GRAIN IN TISSUE MUST RUN SPANWAYS.
EXCEPTION (S DOUBLE COVERING TOP LAYE

MORE EASILY. NEVER WRAP |

FOR GLOW-PLUG POWERED MODELS, EITHER FUELPROOF
CLEAR DOPZ OR REGULAR DOPE AND HOT-FUEL PROOFER
IS NEEDED, ~ALSO, PINS, RAZORS, BRUSHES AND COVERING

R.

%’RUNNING CHORDWAYS CAUSES SAé BETWEEN Ri8S.

~—FOR COVERING DRY AND FOR CEMENTING EDGES, THICKEN DOPt
WITH A LIBERAL DOSE OF CEMENT. APPLY WITH PAINT BRUSH,

COVERING DRY:

)

STEP I - CUT A LARGE ENOUGH PIECE OF
COVERING MATERIAL FOR CONVENIENCE.

A
My~ " ot )

a2 CFY £ 62 LRI

STEP IL - APPLY THICKENED OOPE TO TE.,

THEN PRESS TISSUE IN PLACE. WHEN DRY
ADD DOPE AS INDICATED BY "X" MARKS

STEP I - PULL TAUT AS INDICATED AND
IN ORDER OF NUMBERED ARROWS.

i :

STEP I¥~ SUT COVERING AS NECESSARY
TO NEGOTIATE WING TIP. DOPE EDGES.

i

N O )
- |- 1 h 1 10 1
| T A

STEP X - REVERSE SIOE 1S COVERED NEXT.
WATER WING PRIOR 7O CLEsT DDIING.

DO'S AND DON'TS: COVERING, WET:

WHEN COVERING A FLAT BOTTOM WING, IT 1S NOT

ADVISABLE TO DOPE COVERING TO EACH RIB AND A ‘

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

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

EACH RIB AND SPAR TO PREVENT THE COVERING
FROM BRIDGING THE CONCAVE SURFACE

NYLON,
| suk,
S«v
A
on
L st
SPAN

Ky
BLOT OR SHAKE OFF ~——a-t ) *
EXCESS MOISTURE, I
BEFORE COVERING, [ ,i o

DO NOT USE SILK ON WEAK OR LIGHTWEIGHT
STRUCTURES. HEAVILY DGPED SILK HAS BEEN

KNOWN TO CRUSH AND WARP FI 4 =
! LN ! £
ON FREE-FLIGHT MODELS, RATHER THAN EXCESS-

RELY ON COLORED TISSUE OR DYES FOR COLOR |7 N 1 7 l
IVE QUANTITIES OF HEAVY PIGMENTED DOPES. g -

B
1 ya 1 Ay l
WHEN USING FUEL PROOF DOPE AND ALLIED

PRODUCTS, DO NOT MIX BRANDS. SANDING SEAL- Lz £ 1 R
ERS DESIGNED FOR USE WITH THE SAME COM- PULL TAUT AND FREE OF WRINKLES AS
PANYS CLEAR DOPE, MAY CAUSE TROUBLE WHEN SHOWN BY ARROWS, KEEP DAMPENING.
APPLIED UNDER A COMPETITIVE BRAND.

IF YOUR MODEL IS INTENDED FOR USE AS A SEA-
PLANE, IT 1S ADVISABLE TO SPRAY THE ENTIRE

FRAMEWORK WITH TWO COATS OF CLEAR DOPE. ..Hl-_%wﬂ;—i»ziﬁ‘,—;

THIS WILL RETARD ABSORBTION OF MOISTURE. H 1
JAP TISSUE IS PREFERRED FOR COVERING, AS IT FRAR R TR TELEEECELY o
HAS FAR LESS PORES AND IS THEREFORE EASIER ‘
T0 WATERPROOF. . STEP L~ APPLY THiy DOPE ™ TOO OF WET

COVERIMG AS INDICATED £Y "X' MARKS.
DOUBLE-COVER YOUR MODEL IF YOU BEE FiTl. A

FEW COATS OF CLEAR DOPE SHOULD BE APPUED ™ \

TO THE FIRST LAYER. DOPE SECOND LAYER ON
DO NOT DOPE YOUR MODEL,IF POSSIBLE, ON WARM | STEP I - TRIM WITH RAZOR AND
HUMID DAYS. THE DOPE WILL TEND TO TURN DOPE DOWN EDGES. (THICK DOPE)

el

[

TO AVOID AIR BUDBLES. CRUSS-GRAIN TISSUE

TO LOCAIZE. PUNSTURES.

MILKY-WHITE | (BLJSHING). RETARDER Wil PRE-

VENT AS WELL AS REMOVE IT. THINNER MAY HELP = 1 = k2

TRY TO DOPE IN A COOL ORY ROOM. | | |
|- 1

WHEN COVERING WITH WET TISSUE, THE DOPE Tl i

APPLIED TO HOLD THE TISSUE WILL BLUSH, IF "

WEATHER IS DRY, IT WILL DISAPPEAR WHEN DOPED, | ,STEP IZ~ COVER REVERSE SIDE IMMEDITELY

CJM

PAPER FINISHING:

STEP ONE. FIRST BRUSH ON TWO
COATS OF UNTHINNED CLEAR FUEL- PROOF
DOPE PERMIT THOROUGH DRYING BETWEEN

GOATS; SMOOTH-SANDING WHEN DRY

USE ABOUT ONE
PART THINNER FOR
EVERY TWOQ PARTS
OF CLEAR DOPE

STEP FOUR. GLEAR 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 EIGHT foR ADDED LUSTRE
RUB DOWN SURFACES WITH WAX, USING
A SOFT CLOTH DAMPENED WITH
LIQUID OR SOLID WAX

WATER ABOUT
ROOM TEMPERATURE

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

STEP FIVE  aPPLY TWO TO
THREE COATS OF MEDIUM
CONSISTENCY COLORED DOPE
TO MASKED LEADING EDGE
SURFACES.

R 5
i N w S5
“\\\\\&& K

APPEAL

DO NOT CUT THROUGH
COVERING OVER RIBS

WHILE SANDING, '\4

NOTE T0 PREVENT OR ELIMINATE
BLUSHING OF GLEAR AND COLORED
DOPE 1N HUMID WEATHER ADD A
RETARDER OF THE SAME BriAND NAME.
ABOUT FOUR DROPS OF RETARDER S
SHOULD BE ENOUGH FOR EACH
OUNCE OF DOPE

AN
SR RZTTSsS

STEP SIX!APPLY DECALS
TO SURFACES FOR ADDED

] FRONT VIEW

STEP THREE: BEFORE
APPLYING COLOR TRiM, MASK
OFF AREA TO BE TRIMMED
WITH MASKING TAPE

STEP SEVEN, SPRAY LIGHT 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 THE
TOP SURFACE OF ANY
@ CURVED FORM. CUT SILKSPAN

T0 SIZE.X

START FROM CENTER
AND WORK OUT.

g

UNDERCAMBERED
AIRFOIL SECTION

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.

ATOMIZER

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

SLITS

DAMPEN COVERING
MATERIAL BEFORE APPLYING
TO SURFACE.

6 AFTER COVERING
INBOARD PANELS, COVER
TIP PANELS FOLLOWING

THE SAME PROCEDURE.

VARIATIONS ON CURVED SURFACE COVERING:

ROUND FUSELAGES CAN BE
COVERED LENGTHWISE.
COVER A SMALL WIDTH

AT ONE TiME,

COVERING CAN ALSQ
BE APPLIED " WRAP
AROUND™ STYLE FROM

femm ORuER TO FORMER.

"ZIPPER" TYPE

WITH WET SILKSPAN

OR SiLK. USE PINS TO ;v

HOLD IN PLACE.

COVER CURVED PYLONS

A4

—=—====pope.
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15. WING ATTACHMENT METHODS

CABIN MOUNT FIXING

BASIC WING HOLD-DOWNS:

WING RUNNER FIXING

HARD BALSA
RUNNERS

SEVERAL DEGREES OF
INCIDENCE GENERALLY

RUBBER BANDS PASS ARGUND BUILT 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 DIRECTLY
RUBBER ALMOST ALWAY USED
BAND TO THE FUSELAGE, FOR HAND LAUNGH

GLIDERS AND SMALL
FREE-FLIGHT MODELS.

y ~ SOLID PYLON
/ = ' VARIATION
s0LID rurrom! i WIRE U OR

PLYWOOD OR
ALUMINUM
PLATFORNS

DOWEL PEGS KEY
INTQ FUSELAGE
D TOR

"R FUSELAGE
WIRE PARASOL DOWEL MOUNTS SANDPAPER STRIPS HOLD-DOWN oyt n.DOWN FIXING

RUBBER
MOUNT FIXING NINIMIZE WING

SHIFTING,

BRACING

BUILT-UP PYLON
MOUNT FIXING

SECURE RUBBER TO
FUSELAGE BOTTOM HOOK.

PLYWOOD TONGUE
FOR SWING.

TONGUE PLUG-IN FIXING
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HIGH STAB
ARRANGEMENT

LOW STAB
ARRANGEMENT

SECURE WITH
RUBSER BANDS

SLIDE - THRU TAIL FIXING

BASIC TAIL HOLD-DOWNS:

OFTEN USED ON SMALL
MODELS. PRO'

MAXIMUM AsSURANOS
OF ALIGNMENT.

CEMENT RUDDER AND
STAB YO FUSELAGE.

FIXED TAIL
ASSEMBLY

RUDDER CEMENTED
TO FUSELAGE

TUBING OR
DOWEL PEGS
LOWER RUDDER

1S GENERALLY
PART OF FUSELAGE.

UNDERSLUNG STAB
FIXING TOP MOUNT STAB

ALIGNMENT FIXING

FUSELAGE SLOT FIXING

TTEEEEP.D.G

PLUG-IN TAIL INSTALLATIONS_I

TOP LimIT

SMALL WIRE HOOKS
FASTENED TOGETHER
BY RUBBER BANDS.

DOWEL PEGS SHOULD FIT:
TIGHT IN STAB.

31

16. PROPELLERS FOR ALL PURPOSES

PROPELLER CLASSIFICATIONS

MADE OF HARDWOOD OR
PLASTIC TO WITHSTAND THE
HIGH REVOLUTIONS OF AN

GENERALLY HAND~CARVED
FROM BALSA.FOR SPORT

ENGINE . AVAILABLE READY o i AL PROPS STRIP BALSA AND COVERED WITH
FOR USE. ARE AVAILABLE [N FINISHED MICROFILM. LIGHT- WEIGHT ALL , BALsA
FORM, PROPS ARE GENERALLY USED

NOVICE OR SPORT FLYING.

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,

E PURPOSE OF A PROP IS

THI

TO CONVERT THE ENERGY OF
THE POWER UNIT INTO FORWARD v PATH OF BLADE TIP
MOTION. {THRUST)

DIAMETER IS THE
DISTANGE FROM ¢
THE TIP TO TiP OF 4

< / THE PROP.
/

THE PROP BLADE IS THE
SURFAGE WHICH PUSHES OR
PULLS THE MODEL THROUGH
THE AIR THIS PROP HAS TWO

BLADES

R N

< PITCH !
THE DISTANGE A PROP GOULD MOVE
FORWARD, IN ONE REVOLUTION, IF THERE
. WERE NO'RESISTANCE OFFERED BY THE
g A MODEL("SLIP") IS KNOWN AS THE

"THEORETICAL PITGH. THE "ACTUAL

LOW PITCH PROPS HIGH PITCH PROPS -

PROVIOE POWER FOR PROVIDE POWER FOR PITCH" IS mspmu: DISTANCE TRAVELED,
LOW AIR SPEEDS. HIGH 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
X 2 PITCH TO DECREASE TURNING
LOW PITOH = D Zp~  RAoius.

CHECK FOR BALANCE.

a— S
(= ~ >

"HIGH PITOH
FOR NORMAL LEFT TURNS
USE HIGH PiTCH PROPS TO
A POORLY BALANGED PROP RESULTS 3
IN POCR PERFORMANGE 8 P DECREASE. TURNING RADIUS

¥
STRAIN ON THE POWER UNIT GHECK AND LO¥ PITCH PROPS TO

FOR BALANGE ON A KNIFE EDGE AT INGREASE  TURNING RADIUS. =
CENTER & TRIM HEAVY BLADE, OR ADD tow piToH 7
FINISK TO LIGHT BLADE, TO OBTAIN factacu FIToH
PERFEGT BALANOE.
TTSEERLP.0.6.
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POPULAR PROPELLER TYPES “SCIMITAR"~ SHAPED PROPS ARE

CONSIDERED VERY EFFICIENT &
HAVE BEEN USED ON ALL
TYPES OF MODELS,

THREE-BLADED & FOUR-BLADED PROPS
ARE GENERALLY USED FOR SCALE OK
.SPORT MODELS.

TWO-BLADED PROPS /2
ARE MOST COMMONL

PADDLE-BLADE TYPE PROPS
ARE USED ON ALL TYPES OF
MODELS ,PARTICULARLY RUBBER-
POWERED. OR CONTROL-LINE
STUNY MODELS.
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17. ENGINE MOUNTINGS

PROPELLER MECHANISMS

THE ROTATION OF THE PROPELLER KEEPS

THE BLADES EXTENDED BY CENTRIFUGAL / // / FEA;SE?NG
FORCE WHILE POWER IS ON.WITH POWER i 0!

Q

o

8 :
X5 WITH POWER ON, THE AiR
STRIKING THE BLADES KEEPS

Fg‘é%'g(; FREE-WHEELING Og THEM AT THE DESIRED PITCH.
PROP WITH POWER OFF , THE BLADES PIVOT

\ ON THE HUB LEADING EDGE SO THEY FACE]
\INTO THE PATH OF LZAST RESISTANCE.

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
CONTINUOUSLY INA PATH OF LOWERED
RESISTANCE,

THE PROP BLADES ARE MOUNTED SO
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.

PROPELLER SELECT'ON {RECOMMENDED PROP SIZES, ININCHES, FOR VARIOUS MODELS)

FREE-FLIGHT GAS(| CONTROL~LINE LIMITEC RUBBER WAKEFIELD INDOOR STICK INDOOR CABIN
LOW | MED. | HiGH || LOW | MED.| KIGH LOW | MED. { H!GH || LOW | MED. { HIGH LOW [ MED. | HIGH || LOW | MED.] HIGH
PITCHIPIT PITCH|{PITCH |PITCH|PITCH PI'T CH|PITCH!PITCH [|PITCH [PITCH|PITCH PITCH!PITCH[PITCH|PITCH{PITCHPITCH
x x x T 3 | . FABRES .
<I8|<|8|<(8) 2|82 (Bl<|ER [21B[<|B|2(E]2 (Bl |E|2|B [<|8]2)Bl<|B)<|E]2IE < |E
8|zja|z|d|z|B8|z|{B|z|5 | sizlalz|d|z[a|z|?|z]|3|& Slz|®|z|d|z||d|z|B|z|5|&
5-2j5-3|5-4||4-2|4-3|4-4 T-6]7-9(7-1313-13]13 -19(13-2¢ H=1H-16/N-229~7{9-1219 -I7
6-2]16-3|6-4|5-2|5-3|5-5 8 -7|8-IC|8 14|14 -15{14~20)4 ~; 12 -12{12-18{12-24(/10~8 | 0-13|10-18
7-3|7-4|7T-5]6~3{6~-4|6-6 9-719-41|9-15[[15-15i5-21I5 ~: 13-43{13 1913 ~26/[11 ~8 |11 ~14(1t - 19
8-3(8-4|8-517~-317-5|7-7 10 -8 |10-12 10 -17 |16 -16 |16 ~22{16 = 14 -14 14 =21 114 -28{{12 - 9 {12 ~15 |12
9-3|9-4[{9-6[(8-4/8-6[8 -8 11 =8 111 =13 |11 =19 [I§7 ~4T |17 23417~ 1515 |15 ~22|15 -301{13 - 0|13 -16 13 -
10-3 [10-5/10-69-4|9-7(9-9 129 |i2-14 12 -21 ({18 «i8 |18 25 XSTSG 16 -6 116 -24{16 -321( 14 - |1 {14 ~18]14 -2+
W-4)+5{11-7[10-5{10-7|10-10; 13-10{13 ~ 15|13 ~23//19 -13|19 -27]19-38| 17 17 [I7 ~25{17 ~34||15 - 1215 ~ 19[S ~2
12-4 12-6{12-8|!t -5 [11-8[N -1 - 11 |14-17[14 -25(120-20/20-29] 2 18 -8 118 -27(I8 -36{|16 -13}16 -2q 16 -26|
13-4 13-6{13-9[12-6|R-9|R-12 15-12[15 19|15 -27]j21 -21{21-31| 21 - 19-19119 19 -38N7 ~14 |17 ~2217 -
14-5 [i4-7 14-10]13- 7 [I3-10{13 - 13, 16-13 |16-21)16 -2 20-24 20~ ~15|18 2318 -

FASTEN PLYWOOD
UNIT TO HARDWOOD
BASE IN FUSELAGE
WITH WOOD SCREWS,

PLYNOOD
FIREWALL.

BEAM MOUNTED ENGINE INSTALLATIONS

N4 ‘
s/ SIDE-MOQUNTED SOLDER NUTS
PROFILE TYPE  220Tmowor <=2

PLYWOOD -PAN

TYPE
NUT-PLATE ==

i —=
TYP “i»\/ ~

POSITION OF
METAL _PLATE

CUT HOLES FOR
LIGHTER WEIGHT.

fSIDE-MOUNTED

. TYPE
.
-
- N ALUMINUM BAR STOCK -
T\ groan pown ano Threao
o N \ewo For wountine.

ALUMINUM BAR

STOCK:

ORILL AND TAP
HOLES

METAL - BAR
TYPE

‘EP D.G. ‘THE PITCH SHOWN IN THESE TABLES 1S THE THEORETICAL PITCH!
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RADIALLY MOUNTE}D‘ ENGINE INSTALLATIONS

PLYWOOD
FIREWALL

THREADED-BACKPLATE

DRILL AND TAP

) MOUNTING HOLES >
THROUGH ALUMINUM //////

BACKPLATE. Not

PLYWOOD PLYWOOU FIREWALL

SOLDER WUTS
TO METAL == JiT~
BACKPL ATE. ®

NUT-PLATE
TYPE

MOUNTING
BOLTS

METAL REAR
BRACKET

FUSELAGE

< /az/ TLINE
Vi
P

.
“soLr BhackET N
TO HAROWOOD N\

METAL FRONT
BRACKETN, _
o
I ATZENN O
NS €0; CARTRIDSE SHOULD
N~ BE PRESS FIT IN M
HOLLOWED ROUND OR

2 TYPE

18. PLANFORMS IN GENERAL

35

WING & STAB PLANFORMS
BASIC PLANFORM SHAPES

AREA = LENGTH X WIDTH

AREA = LENGTH X WIDTH X.7854
REA*LENGTH x WIOTH X .

RECTANGLE TRIANGLE ELLIPTICAL
AREA = LENGTH X WIDTH X .666 AREA = RADIUS X
RADIUS X 3.142 /AREA = RADIUS X RADWS X 1.57} AREA = RADIUS X
RADIUS X 7856
PARABOLIC

CIRCLE HALF CIRCLE

NOTE PLANFORM SHAPES
SHOWN FOR THE DIFFERENT
TYPES GAN BE USED
INTERCHANGEABLY, MAN
TIMES TO GREATER
ADVANTAGE.

FREE FLIGHT GAS MODELS

--GENERAL APPLICATIONS OF BASIC & COMPOSITE PLANFORMS—

CONTROL LINE GAS MODELS

QUARTER CIRCLE

Rt N BUILT-UP CONTAINER,

RUBBER POWERED MODELS

GLIDER MODELS

TTwewEP.D.G.
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FREE ~FLIGHT

TYPICAL GAS:

I o=— A
-
9 <

g << ——4
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19. CONTROL LINE PLANFORMS

NOTE . PLANFORM AND GROSS-SECTION
TYPICAL RUBBER:

SHAPES SHOWN FOR THE DIFFERENT TYPEY
CAN BE USED INTERCHANGEABLY, MANY

TIMES TO GREATER ADVANTAGE.
TYPICAL TOWLINE:

| 0O
OCN

FUSELAGE AND RUDDER PLANFORMS
BASIC FUSELAGE CROSS- SECTION SHAPES:

AREA=HEIGHT X
WIDTH X .50

AREA=HEIGHT X
WIDTH x .50

HEIGHT x .8661 |

AREA= HEIGHT X
WIOTH x 7384
AREAs HEIGHT x
WIDTH X .866
AREA= HEIGHT x |

AREA » HEIGHT X WIDTH

RECTANGLE ELLIPSE PARABOLA l sméﬁgN ) " LECTAGON ,

GENERAL APPLICATION OF MOMENT ARMS:

SPEED: STUNT:
e MMA TAIL_MOMENT ARM | e NMA, TAU, MOMENT ARM N
k_-__, T2/ 70 3 x NMAY W2 70 2 x NMAY /¢
- - T ——e D
S U s i
: S — —"—_——
I SHORT TAIL MOMENT ARM BESY FOR movmm
A, RAPID CONTROL RESPONSE AND TIGHT BUT SMOOTH

WING PANELS WILL AID IN OBTAINING A MORE DI
CENTER OF GRAVITY LOCATION WiTH MINIMUM FbSELAOE LENGTH.

\./ MANEUVERS.CENTER OF GRAVITY GENERM.LV LOCATED
SLIGHTLY FORWARD OF BELLCRANK POSITION.

RUBBER: GAS:
N.M. 1 1 N MA L
{t1/a TO 1 3M x NMA) ,5 (3 IIZ TC 4172 X KMA)
I = N
<L __ e — ___—_““—‘f \

\\ f N
MODERATELY LONG TML MOMENT ARM DESIRABLE' BUT NOT
EASILY OBTAINED BECAUSE OF LENGTH AND WEICNT OF

R "0l

D Wi
FORWARD OF STABILIZ!NG SURFACES ASSISTS IN OBTAINM
A MORE DESIRABLE ARRANGEMENT.

TOWLINE:
TAIL_MOMENT ARM
(1172 TO 2 172 X NMAJ
,,—--\’ Sa

BOTH LONG AND SMORT TAIL MOMENT ARMS USED, FOR
EASIER_TOWING AND TIGHTER GI.:DIMG GlRGLE.SNORY TAIL
MOMENT ARM DESIRABLE.LONG TAIL MOMENT ARM DESIRABLE
IN GUSTY WEATHER. BALLAST 'S USED To OBTMR CORRECT
CENTER OF GRAVITY LOGATION.

/

—====P.0.G.

e
LONG TAIL MOMENT BEST AND IS EASILY OBTAINEO \"
BECAUSE OF HIGH CONGENTRATION OF WEIGHT AT NOSE.CENTER
OF GRAVITY POSITION WILL VARY DEPENDING ON THE
PARTICULAR DESIGN AND THE PﬂOPORfIONS of TIIE
SURFACES,

RADIO CONTROL:

nma, TAIL_MOMENT ARM
€ > ‘ TE1/2 70 8172 X NNAT >
e -
~.
< T~ /0

et |

\
@] 1«7

LONG TAIL MOMENT ARM COMMONLY USED, BUT NOT ESSENTIAL.
CENTER OF GRAVITY GENERALLY LOCATED I/‘ 'I'O II! FROH THE
WING LEADING EOGE ~EASY TO OBTAIN BEST

SHIFTING LOCATION OF THE RADIO EMJIFIENT

GENERAL APPLICATIONS OF BASIG AND COMPOSITE PLANFORMS
TYPICAL SPEED: _CONTROL.~LINE

O {L=——D
(RS ——

TYPICAL STUNT:

NOTE P ANFORM AND CROSS-SECTION
B F—7r
0 =7

SHAPES SHOWN FOR THE DIFFERENT TYPES
li] Cl' L
—

CAN BE USED INTERCHANGEABLY. MANY

TYPICAL TEAM RACERS:

TiMES TO GREATER ADVANTAGE.
A —>
&
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L ~_USED FOR
20. USE OF MATERIALS SRS FOSITRERE ~ g

. %

SHEET DURAL

PIANO WIRE

WINGTIP OUTLINES

WINDING HOOK SLEEVE

TUBING
808 COON
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21. FUSELAGE COVERING PROCEDURE

FLAT SURFACES:. _

(DRY COVERING)

TYPICAL BUILT-UP
FUSELAGE

USE A 50-50 MIXTURE AS
AN ADHESIVE.

[« |

T T T T T I I

MATERIALS REQUIRED

SCISSOR

SANDPAPER

WATER

ATOMIZER

BLADE

COVERING
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 PVLy

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 GCOVERING!

LARGER MODELS CAN BE
COVERED WITH WET-SILK,
SILKSPAN, OR SKYSAIL,
BUT NOT WITH TISSUE
BECAUSE IT FALLS APART.

VARIATIONS ON FLAT SURFACE COVERING'

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

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

FOR ADDED STRENGTH, MODELS
CAN BE DOUBLE-COVERED.
CROSS~G6RAIN SECOND LAYER,

TE===55P.0.6.

ALL; COVERING MATERIAL, WHETHER $ILX
\ OR TISSUE, i

COMPOUND CURVATURES:
ESSENTIALLY AS

FLAT A5 A AS ORY MISSUE (S NOT SUITABLE POR COMPOUND CURVES,

b paNcAKE. wmmmw BE COVERED WET.

THE TAPERING AIR| CREATES A
CURVE IN THE THIRD DIMENSION

7 NAY BE ROLLED INTO-—~

HOWEVER, T CAN NGT BE-WRAPPED -
ARQUND A BALL
(WHEN DRY) A
WRIN- NOTE CROSS-SECTION WITH——s-
SEGMENTS °4,8,C
SEG. A-INDICATES AREA
WHICH MAY BE COVERED |
WITH WET NISSUE. —
SEG. B- MAY BE COVERED
WITH ONE PIECE OF SILK.
SEG. C~ DRY TISSUE-

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

KUING.

> BUT- HALF A BALL IS HALF
THE RROBLEM.

~AND iF WE COVER WITH
WET PROER; THEN THE
JOB WILL BE EASY. ———»-|

WETTING SILKSPAN,~—v—g
SKYSAIL OR

2 rounoen smuemso FUSE-

LAGE MAY BE COVERED DRY,
BY COVERING EACH SECTION.
BETWEEN STRINGERS INDIVID-
UVALLY.

" T 1 4&:5“ PYLONS ARE OIFFICULY. USE

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

FORMERS DO NOT TOUCK SILKYF

COVERING HINTS:

USE ‘I'KIN COATS OF

[:ROPER FORMER DESIGN WILL GIVE YOU

DOPE, WELL BRUSHED,
A MUCH'BETTER COVERING JOB. ’
uc. A-RECOMMENDED FOR BEST RESULTS. . g
B-FORMERS WILL CAUSE BULGES. SEC AZPOOR FVRED SILK PYLON DESIGN. PULL

-y C-FAIR, BUT COVERING MAY ADHERE. SEC. 8 -GOOD WING MOUNT, UNDERCUT FORMER.
- —r

UWWBER (XNER(HB SNOU\.D BE CEHENT'ED TO Encn RIB

DOPING CAUSES SAGGING O
. POORLY BRAGED LONGERONS.

COVERING VERY TIGHT ON’
‘SHORTEST DIMENSIONS. AVOIDS WRINKLE]

DOPING: FINISHING:
UIGHTLY SAND OFF ROUSH

~~USE A GOOD KNOWN GRADE OF
DOPE IS THE BEST ADVICE WE Fot%rs.mmm

CAN GIVE YOU. THINNER IS TO
DOPE WHAT TURPENTINE IS TO
PAINT. KEEP YOUR DOPE THIN
AND APPLY IN SMOOTH EVEN
STROKES. DRY WELL BETWEEN

USE.A GOOD BRUSH, BRISTLES SET IN RUBBER]

TRIM COVERING mm%

THIS WITH SANDPAPER.

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

WARP REMOVAL:

TRAILING EOGE TROUELES\

EXCELLENT FOR A

= :—_L SMALL MODEL., BUT
STRAIGHT LEADING EOGE, WARPED A TEA KETTLE VS.A

DOPE PANEL, HOLD
TILL DRY. DOPE PAN-

T.E. RESUU- INCREASEG DRAG. WING 1S By, REPEAT Wr e
. - SIX FOCT ! DRY, REPEAT WITH
SELDOM ENOUGH. EACH COAT. THIS e e
TWIST TO DESIRED ETHOD CONDUCWVE  wareR TwIST N
. > DES: TO SUICIDE. NEVER SPOSITE.
" G DOPE ON OWVEX. SURTAGE - POSITION,STEAN,  WORKS WELLAW- ooy aerns o AND WiN

INCREASED BHRINKAGE MAY HELP: HOLD TiLL 0oL

OCCASIONALLY RUBBER——-|
MODEL FUSELAGES DEVELOP

v EFORI
YOUR TRAILING EDGE (FRONT VIEW)™ [
- L
WARPED TRAILING EDGE (COVERED)™ STEAM-OUT '/’DE);E.TIT/ SOAK-OUT  THS CONDITION CAN EASILY

BE RECTIFIED BEFORE COV-
qu- MED(OD WILL.  ERING AS SHOWN BELOW.

DIRECTION, SUP RUBBER MOTOR INTO FUSELAGE,
D MOTOR UNTIL FUSE. TWISTS
HIGHLY INFLAMMABLE. BACK TO NORMAL. LOCK PROP 8 COVER

(I‘I,

TRANSFERS
MOST DECALS REQUIRE SPECIAL EITENTIDN 1F
PROOFER

THEY ARE TO BE EXPOSED TO FUI
AND HOT GLOW FUEL.

PATCH ING:

GLOW FUEL RUINS UNDOPED DECALS.

ELPROOF DOPE OR FUEL PROOFER MAY CASE
BUBALING EFFECT. L

NUMBERS 8 TRIM MAY BE CUT
FROM COLORED, TISSUE, THEN
DOPED ON.

RIPPED COVERING
WITH A RAZOR. WHENEVER
POSSIBLE REMOVE A
BIT OF SURROUNDING

ELIMINATING DOUBLE=~
COVERING EFFECT.
WATER AND DOPE TO
MATCH.

i
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22. ALL ABOUT DETHERMALISERS FUSELAGE-DISTURBANCE DETHERMALIZERS:

")

DROP-WEIGHT
TYPE

RECOMMENDED FOR HAND-~LAUNCH
GLIDERS

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

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

A /
LB/ T7ea NOT RECOMMENDED ¢

oL LTI k
gl 7 77 ¥2FOR LARGE MODELS

TURN,ATTACH THREAD
TO LEFT WING)

\ BALLAST

{SCREW,NUT OR [ 1 . - =
| Rz, N so s asreneo WING-DISTURBANCE DETHERMALIZERS: SRR L e
iy Twioey TS i g&{%;ozgﬂﬂf&gg'mﬁ FuL-seaLe :;.‘%szn;'s AND DEVELOPED
WING-TIP g A
TIMER-SPOOL AS SOON AS TIMER-SPOOL STRIKES GROUND, DEVELOPED BY ED SCHLOSSER.
ARRANGEMENT ; THE UNBALANCED CONDITION DISAPPEARS AND
R TNER HELD WPLACE  THE MODEL RESUMES ITS NORMAL TURNING 1
TIMER WRAPPED WITH WiTH SHEET BALSA ONSIDES  DIRECTION , THUS COUNTERAGTING THE SPIN,
APPROXIMATELY 50 FT. OF THREAD CLARITY, N
RUDDER-DISTURBANCE DETHERMALIZERS: TivER

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

~__POP-UP TYPE
PARACHUTE DETHERMALZERI DEVELOPED BY

HENRY STRUCK

‘FASTEN TO
FUSELAGE SIDES
OR ADDED MEMBER

RUBBER BAND
AGCROSS FUSELAGE
INSURES PROPER

oy
TAB "SPIN" DETHERMALIZER

] Whicw Can oF orchATES il Sy
WIRE LOOP ON _, 4§ BY FUSE OR TIMER 04 RUDDER "SPLIT" TYPE DEVELOPED 100 TO 200 30. . 16" __
RUODER TAS..# . BY PAUL E. DEL GATTO IS FUSE- 200 T0 300 8Q. IN, .18,
WIRE LOOP OPERATED. RECOMMENDED FOR 300 TO 400 SO, IN.. 4
TAILLESS AIRCRAFT. 200 70 800,60, N~ 28T T1a"
TED NICTIIOD AN TS s s Al I e e e 800 TO 1000 3.0. "T:::SZ_: 18"
STABILIZER-DISTURBANCE DETHERMALIZERS. rust orenmreo imters srem
) e - OPERATED DOOR OPENS
N3 === Forrnd Rgﬂ%%" 2. ‘ PARAGHUTE DROPS OUT.

CHUTE GORD 1S FASTENED AT
TAIL, WHEN IT OPENS IT
DRAGS BEHIND MODEL.

PIVOT TAIL SURFACES

y PUSHROD SECURED
Eng«'ﬁlou WITH TENSIONED RUBBER ER

STRNG
TO TIMER ARM (PULLS TAL DOWN}

)

by =" RUBBER BAND
(SUPPLIES TENSION TO 7
HOLD TAN. DOWN)

R-OPERATED
P-UP TYPE

TINFOIL
PROTECTION

POP-AROUND
TYPE
y TYPE

WIRE SLIDES THROUGH ST/

RUBBER BAND,UNDER S5ER BAND RAISES STA; REMOTE.

R 2
T ONPOLLS STaBY N TIMER TYPE RUBBER BA TRIPPING DEVICE
P AND AROUND, N\, -
N\ A\ A BURNING FUSE IS THE MOST COMMON g § %EOYINLTATONE
TINFOR, 25 ¥ NS \)V % TRIPPING DEVICE, HAZARD IS mmvnz:gE TIMER PLUNGER f
PROTECTION ; POP~-AROUND STAB ARRANGENMENT FOR FIXED STABS ON SMALL RUBBER- 2';,",‘_‘.:.'{,%;”:5:,53702‘5’3’52‘.'3Jé’mén
f DEVELOPED BY BOB BURAGAS GIVES: POWERED OR GAS MODELS IN SNUFFER TUBE iNSTEAD OF BURNING FUSE. AN

PAUL E. DFL GATT!

SE- | o
. % PROVIDES
~====pD.G. SNAP RESPONSE-AND EXCELLENT DRAG QPERATED TAB CAN ag'us:o. DEVELOPED H TRINEIOY EVERAGE —===mgEmp DG,
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23, CONTROL LINE EXPLAINED

BASIC CONTROL SYSTEM

(GENERAL ARRANGEMENT)

POPULARIZED BY CONTROL HORN CEMENTED

S WALKER. TWO-LINE BELLERANK TO BOTTOM SIOE OF
CONTROL IS WIDELY PIVOT- POINT ELEVATOR.
CCEPTED. T _MRE OR TUBING STIFF
ENOUGH TO PREVENT
BELLCRANK ot BOWING.
<o
\ (%

LEAD-OUT HOLES EXTERNAL TYPE

LEAD-OUT GUIDE

DISTANCE BETWEEN
BELLCRANK LEAD-OUT MOLES

CONTROL
HANDLE

HOW T OPERATES:. AS THE HANDLE
IS’ MOVED, THE LINES MOVE BACK AND FORTH
PIVOTING THE BELLGRANK. 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 =

NORMAL

FAST -
RAPID © _,,

-

-z

17
4 i
Pl l

f———3r2 8-

CONTROLLING RATE OF

TYPICAL BELLCRANK DESIGN CONTROLLING DEGREE

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

§OR SPECIAL PURPOSES.
OR HEAVY GAUGE ALUMINUM 3
ALLOY,

,/,?\uoﬂs ve
7

THESE SELLORANKS HAVE THE SAME suiLizes s/

CONTROL RAT{O DISREGARDING HANDLE EFFECT.

ASYMMETRICAL 'BELLCRANXS CAN BE USED
TO VARY UP AND DOWN RELATIONSHIP
TYPICAL CONTROL HORN ~3
DESIGN y

ORILLED ROLE
FOR MOUNTINS

CONTROL HORN
INSTALLATION ON
ELEVATOR BOTTOM.

CONTROLLING-RATE ras!
OF ACCELERATION CONTROL HORM INSTALLATION

ON TOP OF ELEVATOR

TE=SSEEEPD.C.

NOTE. A CONTROL HORN
1S FUNDAMENTALLY ONE
SLow HALF OF A BELLCRANK.

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

(:{«\i E N \m

ELLCRANK: METAL 1SS
AUVISED. AVAILABLE ©
COMMERCIALLY

[ROD: ACTIVATES
RTOR.

ELEVATOR HORN: ———
CONNECTS PUSHROD
TO ELEVATOR.

CONTROUNE VIIRE USE SIZES
AND LENGTHS SUITABLE FOR
YOUR ENGINE AND PLANE.

SNAP OR SLIDE: CONTROL HANDLE SHOULD BE “
CONNECTORS. STRONG, EASILY ADJUSTED
e
<
E] o

ELEVATOR HINGE: -~ i) BASIC LAYOUT: %Ném
@ w P AND) DOWN WRIST MOTION ON THE CONTROL

,g/ LE CAUSES BELLCRANK TO SWING ON 1S
PVOT. TS, AGTION. NOVES THE PUSHROD

N AND ELEVATOR HORN, THEREBY PRODUCING

T :vamng/\ -8 r

2

FIRST INTRODUCED ON
THE A FIREBALL, THE
“U-CONTROL SYSTEM
HAS GAINED WIDESPREAD|
POPULARITY.
CONNECTORS

- .,.( @ UP AND.DOWN ELEVATOR AGTION.
- W
(9 ol PUSHROD GUIDE
HI |
e sumiLzer <

BELLCRANK TYPES:

= ®
B  “_peucRANK
LAR CONTROLINE SYSTEMS INCUJDE THE "MONO-
LINE' DESCRIBED IN FEB, 1952 FLYING MODELS, AND
THOSE OF VARIOUS KIT MANUFACTURERS, DESCR(EED
IN THEIR KIT PLANS.

ELEVATOR HORNS: ruese ryees

; REQUIRE NO
vwrcm. STUNT TYPE BELLCRANK (SHOWN 12 SOLDERING. ———»-|
ALE) IN NEUTRAL AND UP AND, DOWN .—'_-EEB’
Y1 EVATON POSMIONS, o )
oy B0 TO
) ) ELEVATOR
3] —wasuer
FIREBALL TYPE .

SOLDER, THEN CEMENT
AND BIND TO CROSS-BAR.

. PULL TEST TO AVOID ACCIDENTS.

"RECOMMENDED FOR YOUR ENGINE.

‘CONTROL HANDLES:

NOTE WHAT OCCURS WHEN T00 SMALL A SIMPLEST OF ALL STEEL CABLE SoLom
MELLCRANK S USED LEADOUT WIRES INSTRLLATIONS 1S SHOWN HERE. Bano,
\RAVEL TOO FAR, NECESSITATE SLOTS . e :
f READILY ADJUSTABLE, IT MAY HALF OF |
IN FUSELAGE. LEVERAGE ALSO IS LOST BE ADJUSTED TO CORRESPOND HANDLE.

TO NEUTRAL ON ANY MODEL.

MANY EXCELLENT HANDLES
ARE AVAILABLE COMMERCIALLY.

Frt ELECTRICAL TWO——
BIEED SYSTEMS, USE
BAKFLITE BEUCRANK. @

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

o

NODIFICATION
FOR BUTTERFLY STASS.

i TUBING (WITH FLATTENED, DRILLED ENDS) SOMETIMES USED.

REDUCING BELLCRANK SWING REDUCES
SENSITIVITY: ELEVATOR TRAVEL, BUT NOT THE SENSTIV:TY.
THE MOST COMMON CAUSE OF CRASHES

AMONG NEW, FLYERS IS OVER-CONTROLLING.

#7 REOUCING THE SENSIVITY OF
IHE CONTROLS FOR TEST FLYING,
THE PUSSIBILITY OF SUCH CRASHES
12 ELININATED.

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

PROBLEMS:
SIMPLE AS THIS CONTROL SYSTEM IS,
PROBLEMS ¢ CAN CREEP IN IE WE ARE
NOT CAREFUI UBLE SPOTS ARE
NUMBERED ou uvour SKETCH.

rv\

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

@ FLeEXIBLE STEEL CABLE HANDLE
LEADOUTS ARE ADVISED, BRONZE

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

® WEAK CONNECTORS ARE DANGEROUS
@ DO NOT USE THINNER WIRE THAN

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

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

UINE 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.

® v LERGE 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 LODSENING,

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

@ USE LARGEST BELLCRANK POSSIBLE.

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

@ 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.

NJEF"STI;IE

D:
—— A

3 R L
— =i
DECREASE \

@ HINGES MUST BE RUGGED, FUEL-
WARP - PROOF, UNAFFECTED
8Y_VIBRATION ANO FRICTION- FREE.




46

ELEVATOR HINGES:
%:amoune CLOTY HINGE IS EASY TO MAKE, SHORT LIVED. ey

INGES SUCH AS THESE, AVMLABLEJ
AT YOUR HOBBY SHOP ARE EASY ROUGH -
DOPE AND GLUE ON FLEXIBLE EDGES MAY CRACK THE TO INSTALL, TROUBLE FREE. TUBING  /ienGTHS OF TUBING CEMENTED
CLOTH. THE CLOTH ALSO LEAVES A BUMPY EFFECT, T0 STAB AND ELEVATOR
MARRING APPEARANCE OF THE TAIL ASSEMBLY. TUBING A WIRE WIS AN EXCELLENT HINGE.

wfﬂ( BALSA, SAND
THE INTERLOCKING WIRE HINGE I5/ s ; TUBING:
S,

EXCELLENT FOR SCALE JOB: P‘
ALL-IN, SAND: -ELEVATOR

ELEVATOR MOVEMENT:

UP AND FULL DOWN CONNECTIONS:
FOR TRAINING PURPOSES UMIT YOUR ] BIND AND SOLDER o
ELEVATOR MOVEMENT TO 5¢ DOWN, _—~ —-—3—0
M Y
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25. UNDERCARRIAGES & WHEELS

14 T SURFACES WELL.
BASIC INFORMATION, ST BEND XSRS T\ AND BRIGHT BEFORE  ALLOW SOLOER T
PIANO WIRE IS THE MOST WIDELY USED| BENDING EDGE SOLDERING. FLOW THROUGH
MATERIAL FOR LANDING-GEAR STRUTS. | oscruar \‘\‘\.M‘ a WRAPPING
THIS IS TRUE FOR BOTH FREE-FLIGHT —.
AND CONTROL-LINE MODELS.
I\T CAN BE OBTAINED AT HOBBY SHOPS
IN SIZES UP TO 1/8" IN DIAMETER

r 6
USE FLO%X AI;D R WRAP TIGHTLY,
DON'T BEND WIRE OVER SHARP EDGE ACID CORE SOLD AND EVENLY, WITH SOFT WIiRE

e UR 9 S
> ! 1F ELEVATOR 1S STILL IN CONNECTIONS SHOULD BE 4
2 UP POSITION WHEN DOWN | STRONG, PULL TESTED

LESS %nvm 1S  NEEDED ELEVATOR IS DESIRED,
DUE TO GRAVITY. | ———— )

ase SLIOE STAS TOARD REAR. | e 1ug on THE LINES'AND THIS ]

\ 7~ | CONNECTION WILL BREAX.

v
STUNT MODELS MaY N\ .s‘a- .»4,; STAB 1N POSMON @ BEND CONTROUNE WIRE, SUP SNAP OR SUIDE CONNECTOR ON.
USE UP TO d5e UP \./ ONCE PROPER MOVEMENT @ BIND AS SHOWN WITH SINGLE STRAND OF ELECTRICAL WIRE.
AND DOWN MOVEMENT ——=\ 1S OBTAINED. @ BEND LEG OF WIRE DOWN, CONTINUE BINDING. DO NOT SOLDER.
ELLCRANK y
BELLCRANK MOUNT: BC:“: RUNNING CONTROLINES

THROUGH THE WING
WHENEVER POSSIBLE,
= LESSENS DRAG AND
= \EUMINATES THE NEED

FOR A LINE GUIDE,

S ———
NO UINE GUIDE 1S NEEDED ON THIS VIING.—/

BELLCRANK -25% FROM LE
C.G.- 33% FROM L.E E

ZYOUR MODEL IS A POTENTIAL WRECK, IF

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

SCREW PLYWOOD BELLCRANK Moumm

NO LINE GUIDE I3 NECESSARY

—— UNE GUIDE LOCATION FOR BIPLANE NOTE UNE GUI DE——Z" s
FLIGHT TRIM:

CRASHES. THE MODEL MUST HOLD [0}
TIGHT ON THE LINES AND FLY WITH ey~ STANDARD ADJUST-
TS WINGS PARALLEL TO THE CONTRO~ WENTS

UNES AT ALL TIMES.

. -

FIXED AILERONS ARE EXCELLENT FOR
TRIMMING BANKING TENDENCIES. TACK

IF A CONTROLINE MODEL IS ALLOWED TO BANK, 1T
WILL LAND AND TAKE-OFF ON ONE WHEEL, TEND
TO FLY INSIDE CIRCLE, SLACKENING LINES,

REPLACE WING WARPING METHOD AT
FT.

@ LEFT.
BANKING MAY BE TRIMMED BY WARPING THE } g SUGHT RIGHT RUDDER
TRAILING EDGE OF THE INBOARD PANEL DOWN,- SWEPTBACK CONTROUNES
(WASH-1N) AND THE TRAIUNG EDGE OF THE @ LEAD WEIGHT iN OUTBOARD TIR O D B R aaNED
OUTBOARD PANELUP (WASH-OUT) @ RIGHT THRUST WHEN NECESSARY. g

REEL AND LINES: -

7T TWO 7" DA, v8®
PLYWOOD DISCS.

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

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

DRILL 174" HOLE THROUGH DISC CENTERS.

A HEAVY RUBBER BAND STREVCHED
CEMENT TOGETHER, ALIGNING HOLES.

FROM THE SCREW TO THE DOWEL
ON THE OPPOSITE SIDE, HOLOS THE
CONTROL HANDLE
IN POSITION:

NOTCH AT ANGLE. _—CONTROUNES

SNAP OR SUDE:

s, e et
i HEAD NAIL HoLbs e
WASHER: “\-poweL FLEXIBLE
€ } CRANKING HANDLE CABLES
WASHER KNOB IN PLAGE.
6" DlA. 378" PLYWOCD DISC HANDLE SCREW, WASHER oM

TYPE'B" MOUNTING
HARD BALSA CORE

TWO-WHEEL LANDING GEAR —

[ YPE A MOUNTING
WASHER  'THE STANDARD TWO-WHEEL GEAR IS

l‘" .fg)uLsT:m.vwo BY FAR THE MOST POPULAR IN USE TODAY.
L THIS TYPE GEAR MAY BE USED ON ALMOST PLYWOOD

ALL KINDS OF MODEL PLANES,USING FIRE-
WALL OR FORMER CONSTRUCTION. IT CAN Hi
BE MOUNTED EITHER BY METHOD *A" OR ‘8" I

, ~ i

SINGLE-WHEEL GEAR PLYWOOD™

PIANO THIS TYPE
WIRE USED FOR CENTER OF
I SMALL,LIGHT SANDWICH 1S
THE SAME THICK-
AN BE SEWED WITH MODELS. THIS TYPE
1IN WIRE_AND SOLO- i NESS AS THE WIRE

EHFD IF U"BOLTS USED FOR THE GEAR

0T AVAILABLE A eare
Af NOT AVAS OUNT i SHOCKS A
MODEL MORE SE- T
_ SAME WAY VERE ON  ///BiND WiTH CEMENT WIRE
AS TWO- HEAVIER BETWEEN THE o
SHEET-METAL GEAR WHEEL GEAR MODELS /X WIRE AND | FIRE-WALLS IN THE BALSA CORE
oy — SOLDER
WASHER

SHOCK-ABSORBING GEAR

L YWOOD [ TRIKE GEAR:

FANIL FIRI A COMBINATION OF THE SINGLE AND DOUBLE REAR STRUT ROTATES

ANCHORED IN LANDING GEARS MAY BE USED TOBUILDA TRt~ | IN TUBING, SECURELY FAIRING MADE
BEND CYCLE-GEARED MODEL. FASTENED TO FROM SCRAP

FUSULAGE FORMER

THE [16 SWG. SHEE T THIS TYPE OF GEAR
ALUMINUM LANDING IS USED TO MINIMIZE
TAP OUT  GEAR IS USED ON TEAM |LANDING SHOCK.R/C
HOLE FOR  RACERS,SPORT AND  |MODELS MAY USE A
AXLE SOME STUNT MODELS, [HEAVIER VERSION OF
5 WHILE IT ADDS TO THE {THIS SYSTEM.

[P oK r T HEMODEL, | THiS GEAR IS OFTEN

THIS GEAR .DOES NOT BIND WITH
STAND UP UNDER HARD | FLGIDLY MOUNTED WHEN

USED IN SCALE MODELS SOFT WIRE,AND
CONTINUOUS USAGE. | 9257 [N SCALE MODEL SOLOER
TP

ALUMINUM
@ 42 MACHINE

2UREW useﬂk
A% AN AXLE

WHEEL OUTLINE 00@
LOGK N

WING-MOUNTED GEAR SCALE LANDING GEAR
T WING CENTER SECTION

SHOULD BE REINFORCED TO | MOUNT IN FUSELAGE
TAKE LANDING SHOCKS. IN THE CONVENTIONAL

GUAR 1S BOUND TO BIND WITH SOFT

¥ R
WING SPARS WITH HEAVY MANNER p WIRE, AND SOLOE
THREAD AND CEMENTED
"t CURELY IN PLACE,
BALSA FAIRING

MAY BE ADDED

SHOCK BARS MADE
FROM LIGHTER WIRE
THAN MAIN GEAR.

ARE STRETCHED BETWEEN
SHOCK BARS .

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

|ﬂY' HAROLO STEVENSON
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OP-UP GEAR TSP | SWOLE-WHEEL 5KID 26. C/L HANDLES & OPERATION
BRASS TUBING B PIAND. : ll [ ;rosm:m THIS TYPE OF LANDING
oo e 10 > AR D M MosELy CONTROL HANDLE DESIGN sevare
STRUT AND ENGINES MOUNTED

RS AR e
o e e ST

WIRE HOOK O FOLD-
JiNG FORWARD | ONAL LANDING

CEMENT WELL
3
f MADE FROM

NO WHEEL HARD BALSA PLYWOOD
BIND AND FORMER
T T
{ ﬁ RUBBER-POWERED MODELS. TrbloaL INSTALL~ S
v : A SMALL CONTROL HANDLE LARGE CON
fssa%gﬁsgge%g'éss MOWDE:.G:EEOPFS GLIDER. FiANO-WIRE AXLE IS LESS SENSITIVE BECAUSE ARE MORE SENSITIVE BECAUSE -
AIRBORNE. GEAR EXTENDED

THE LINE MOVEMENT 1S SMALL. THERE 1S MORE LINE MOVEMENT.

. : i [EXAMPLES OF DESIGN
— - BASIC SYSTEM IN OPERATION

A o Sesiy, | DROP-OUT GEAR it {le—bpass-TUBE BUSHINGS : conrRoL worn | eELL- [cowtnocontroL} o | o | g
{
APPED WITH LA ;3 BURIED IN FUSELAGE 4 — ; CRANK | HANDLE | HORN
" WRAP ALL CONNECTIONS fat) ) 3 |5 w2t 34" | 200 | 37* | 33°
AND SOLOER WELL, 7 Q; p T 5 o 2o o 50
OUND OFF ENOS peLLERANK NOTE: THE CONTROL SYSTEM 3" | a-wet] w2" | 200 | 30° | 4
L L SHOULD, BE designed TO 0 0

5 ve" | 20° 50° | 45°
" | a-iR"| 2" | 20° | 46° | 40°
THE LENGTH OF THE PUSHROD o 2 | a8 | 20t | 400 | ae*

PROVIRE THE DEGREE OF
ATOR MOTION DESIRED
WHEN THE MODEL BECOMES ELEV oTIoN
AIRBORNE , THE GEAR DROPS
G THE GROUND

OR GONTROL LINES DOES NOT 4 d

PIANO WIRE EFFECT THE DESIGN OF THE -2’ 5 172 20° 70° | 50°
GONTROL SYSTEM,BUT IT WILL Ol Py Eom s ppeen S <
INFLUENGE IT'S ORERATION. e ja-\2T| 387 | 20° | 64" | 54

E USE OF DROP-QUT*.
saies s seck oo
FoR GLASP B PLANES USE |  MODELS ALMOST EXGLUSIVELY.

-2t ] et 56" | 20° 87° | 61°

FOR CLA$S C-D PLANES USE
V6" PIAND WIRE :

I = 20°(AVERAGE MAXIMUM)

raoWIRE | persseh ko sloctee iy TN 15,
2 FLAP GONTROL wors: suap v, pesn
I SHOWN FOR ELEVATORS.
TYPES OF RUBBER-TIRED WHEELS | ! '[r’,‘.ZT'Zﬁ"nfr'i or o€ ELEvATon CoNTROL NORN ON SoTTOM:
THE TAKE-OFF DOLLY-SHOULD HAVE A LOW CENTER | v )

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
ROUGH FIELDS. “THE DOLLY SHOULD BE PAINTED

\CCELERATION I
\k\&\
. \
WITH A GOOD FUEL-PROOF DOPE OR ENAMEL TO

PREVENT RUST AND CORROSION. THE WHEELS SHOULD|  SIREAMLINE _TREADED BALLOON

BALLOON. T0R Fob on wsibE ELEVATOR HORN SHORTER
; SPONGE OR SOLID SENI-PNEUMATIC FULLY PNEUMATIC ELEVA o LINES GREATER DEGREE]
BE KEFT WELL OILED AT ALL TIMES, FUBBER WITH BRASS ALUMINUM HUBS WOODEN OR ALUMINUM HUBS [sLoven nare or FLAP HORN LONGER OF RESPONSE

WHEEL ATTACHMENT

'SMALLER DEGREE
AGCELERATION { OF RESPONSE }
LOAT GEAR IS MOUNTED

F
CONVENTIONALLY IN
FUBECACE

BIND WITH WIRE, SKI ATTACHMENT

AND SOLDER

g
PIANO HERE

DESIGN REQUIREMENTS BIND AND 30LOER
C

“T" SHAPED
PUSHROD =
PIANO

SOLDERING WASHER
0 S Yhe WIRE

AXLE IS THE MOST

CONTROL HORN
ON TOP

/4
//SOLDER ELEVATORS
GOMMON ME THO! 81N AD CEY ¥ WASHER AN -
SOLDER QN AXLE S

V. “¥" SHAPED
'/ BRASS TUBE PUSHROD:

BUSHING

0 TO

STABILIiZNIT\LINE

TO MAINTAIN LINE TENSION:
bDER
@ ofFsET Au

:

ON IGHT
GOMMERCIAL LOCK-ONS MODELS A PIECE OF FLOAT

FOR "V" TAILS USE
3 GHTLY REARWARD i e
CAN ALSO BE USED E MAY BE FORCE- @® sracoer Limes su Y SHAPED OR FLYING WINGS ARE DESIGNED
proMtieacctonoo  ATTACHMENT (©) aBb BALLAST TO OPPOSITE WINGTIP B onaL o, AND HOOKED UP IN THE SAME
or. MANNER AS FLAP AND ELEVATOR
® OFFSET ENGING CONTROL SYSTEMS.

©
(©) MAKE INSOARD WING LONGER T==222P.0.6.
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27. TEAM RACING & SPEED FLYING

& THERE 18 ONLY ONE PROPELLER THAY Will GIVE PEAK SPEED FOR YOUR PARTICULAR ﬁnGI“'PLANE COMBINATION. NO TWO SPEED
JOUS WILL ATTAIN THEIR MAXIMUM SPEEDS WITH EXACTLY THE SAME PROP SAOLY ENOUGH, THE ONLY PRAGTICAL WAY TO FIND THE

THE RIGHT PROP, I8 THE TRIAL & ERROR METHOD.

ON EACN SUCCEEDING'

FLIGHT, CUT | 32°
FROM EAGH TIP,

Y REMOVING
BLADE AREA
1 32°AT A FIME

AS BEFORE 60 BACK
TO THE PROP DINENSION
ON THE PRECEDMNS RUN.
THIS WILL BE THE MOST
EFFICIENT PROP FOR YOUR

ATART WITH PROP
HLIGHTLY LARGER
IHAN THAT REC—
OMMENDED FOR

ABAIN SPEED

FAl._B SMAE. LINE LENGTHS
CLASS IDISPLACEMENT |LINE LENGTH | DISTANCE | N2 OF LAPS

y2awr | o0-1sce 38 2k2" | smLES 1o
TR | O3 25¢C  [1I592M I KLOMETRE | 10 (TR 100)
[} 2:31- 50CC_ 1592M(52 2 KILOMETRE. 10

0 &JET 5:1= 100 DM (653! KILOMETRE L]
|sg'“§ 0-scc 60" saiomLes [ 70 & uo
GENERAL. INFORMATION

A RECORD-BREAKING SPEED RUN IS NOT DUE TO A HOPPED-UP ENGINE OR 8
- UPER=-BECRET W F
:élr.IEF‘:‘EED': :H’E‘mﬁlo:«”tz) &%?:LEI:MAI:‘EL ::‘:E:EAOUFTISF{'E.E‘; FLYING 18 THE KEY ToO A REALLDYT PA.'EY'ls'.GsGlII?L u::mf&ﬂ
CONSTRUCTED & FINISHED PLANE WIT R
SYSTEM NEVER WINS CONTESTS. GOOD SPEED FLYING I8 UM s
. THE RESULT OF o -
CAREFULLY CARRIED OUT & YOU ARE ONLY AS FAST AS THE WEAKEST LINK lN‘TEl’:#”::M‘A)IFN.'ELL THOUSHT-GUT o TAIL

THESE DETAILE ARE A8 I 82 IF BUILDING A BPEED SHIP FROM A KIT OR FROM MAGAZI f
1 AGAZINE PLANS, FOLLOW INSTRUCTIONS
FOLLOWS ; YO THE LETTER. WHEN DESIGNING YOUR OWN SHIP, USE ]
A
DON'T BHORT CUT ON STRENGTH & TV, ) GCEPTED BUILDING. METHoos.

- A WELL-CONSTRUCTED
PLANE OF ADYANCED
DESIGN. KIT OR ORIGINAL

2- A GLASS-LIKE FUEL~
PROOF FINISH.

3= A PROVEN RACING ENGINE
WELL TAKEN CARE OF.

KEEP YOUR SHIP p,
/1N A CARRYING [N
~CABE WHEN NOT /|

.- ;UNEEL!ABLE CONSISTENT g;s;::oo:' _/ \ \ l ,
FINISH / 1\ / \
8~ A FOOL-PROOF, FUEL~ WORK FOR A kDOD FINISH, , ‘

A GLASSY FINISH WILL ADD THEN KEEP IT THAT WAY,
8- A THOROUGHLY FLIGHT | UP TO & M.P.H. OVER A POGR USE A HIGH QUALITY PASTE
TESTED PROPELLER ONE. WAX ~ KEEP IT SHINING
7= A RELIABLE TAKE-OFF | KEEP YOUR SPEED SHIP SCRUPULOUSLY CLEAN BOTH INSIDE & ouT.

DOLLY OR HAND LAUNCH AiTER EACH FLIGHT REMOVE GRIT & DIRT THAT COLLECTS INSIDE,
8- A SET OF AM.A SPECIFIED, - = .

CONTROL LINES 3 » WHEN IT COMES OUT OF 18 ONE THAT WILL GIVE YOU PEAK
9~ CLEANLINESS— THIS

APPLIES TO ALL EIGHT

POINTS MADE ABOVE
K~ PLENTY OF PRACTICE
FLYING ON THE PYLON

SYSTEM (TaNK)

PLYWO0O0D

YOUR ENGINE A GOOD SPEED TANK
THE BOX,IS A PRECISION MECHANISM, ENGINE PERFORMANCE FOR THE REQUIRED N

3 0. OF LAPS; NO
KEEP IT THAT WAY. TREAT IT AS YOU MORE,NO LESS, MANY SPEED FLYi T {
WOULD A FINE WATCH. BREAK IT IN ¢ RE PEAK LAPe Wesohoron
ACCORDING TO INSTRUGCTIONS,

LARGE, HOPING TO JUOGE WMEN THE PEAK LAPS WILL OCCURY
BESIOE GIVING THE ENGINE UNNECESSARY WEAR, IT (8
OIFFICULT TO OBTAIN CONSISTENT PEAK LAPS THIR WAY.

TRY THE METHOD BELOW FOR CONSTANT SPEEDS:

INSPECT NEEDL|

VALVE vET < "LEAN" TANK “RICH" TANK

KEEP CLEANSsf POSITION QUTSIOE POSITION
g X OF CIRCLE

START WITH TANK IN THE CENT-
ER OF SHIR 1F FIRST FLIGHT

TENDS TO BE RIGH, MOVE JANK
TOWARD LEAN SIDE. DO THE OPP:

KEEP VENTURI &
EXHAUST OPENINGS HARD BALSA OR PINE PLUGE

g:‘;/l:gsn WHEN NOT NEVER DISASSEMBLE YOUR ENGINE UN—

o LESS REPLAGING PARTS, FLUSH IT OUT WITH
CLEAN ALCOMOL AFTER THE DAYS FLYING,

4 FUELS ARE GENERALLY THOUGHT TO BE THE"8I6 SECRET" OF SPEED
FLYING. IN REALITY "SUPER" FUELS MAY HARM YOUR ENGINE. ONGE
A G000 FUEL (S FOUND,STIGK WITH IT. CONSTANT CHANGING & £X~
PERIMENTING LEAVES NO BASIS FOR COMPARING FLAGHT RESULTS IN

€D 8Y OVERHEATING & CRACKLING.
A RICH RUN IS NOTED BY FOUR

CYCLING B EXCESS EXHAUST.

KEEP SHIFTING TANK UNTIL A FULL
FLIGHT OF PEAK LAPS IS OBTAINED.
LEAVE TANK IN YHAT pPOSITION.
USE SAME NEEDLE VALVE SETTING.

OTHER FIELDS.
TYPICAL VENT & FILLER Jamk gnouLp

LEAST
VSE TOF QUALITY |EFFECTIVE METAL TWICE AS iGH

KEEP TIGHTLY
CAPPED CASTOR 0L IN ALL | TANK. WELL 50LD~ S IT 1S WIDE

FUEL FORMULAS  |ERED,LEAK PROOF,

G

STORE YOUR FUEL (BAKERS AAA) MADE FROM TIN-CAN| \* outsioe
IN GLEAN GLASE STOCK. WALL BHOULD|
BE Vi
!]| BOTTLES YEEP FUEL PAE!AE:RC::.
LABEL YOUR USE GRADUATED CLEAN K 1/87 1.0, PICKUP TUBE THRUST LINE,
FUELS GLASS WHEM MIXING PEN BLADDER TANK — HIGHLY RECOMMENDED
FUELS 6 DROPS OF CASTOR OIL IN BALLOON

WRAP WITH HEAVY THREAQ

PENNY BALLOON

THIS TANK NOLOS
PEAK LAPS FOR
THE WHOLE FLIGHT

THERE ARE EXCELLENT NAWE BRAND RACING FLELS ON THE MARKET
BELOW ARE A FEW PROVEN FORMULAS FOR DEPENDABLE use

BREAK ~IN_FUEL NTES
3 PARTS METHANOL 8 PARTS NITROMETHANE

YOUR ENGINE. YOUR SPEED WILL e 8 omop
INCREASE. EACH WILL INCREA-, SLANE AT THAT PITCH. REPEAT
o a FLIGHT, UP TO A 1N SPEED IS SE TO A CERT- THE FROCEDURE USING OTHER
NEEDLE.VALVE POINT- HOTED, GO BACK AIN POINT PFCHES UNTIL YOU FIND THE
SETTING ON TO THE PROP ON “ONE & ONLY* PROP FOR YOUR
£ o THE PRECEDING WLANE.

ENGINE DAMAGE WILL RESULY,

[ THE TAKEZOFF DOLLY
WIDE WHEEL TRACK, AM

FIRST FLIGHT FLIGHT AND FOLLOW

WHEN YOU HAVE FOUND THE RIGHT PROP, MAKE UP A G000 SUPPLY. FINISH YOUR PROPELLERS AS WELL AS YOU FINISH
YOUR PLANE. DON'T MAKE BLADES 1’0(; THIN, OR PITCH WILL GHANGE IN FLIGHT NEVER FLY WiTH AN UNBALANCED PROP:

YOU USE SHOULD HAVE THNE FOLLOWING REQUIREMENTS~ LISHT IN WEISHT,LOW CENTER OF GRAVITY,
D SHOULD FOLLOW OR SLIGHTLY TURN OUT FROM THE CIRCLE.

w! L TRACK

BUILD DOLLY OF MUSIC WIRE. S:glfLDTAT LEAST|

WRAP 8 .SOLDER WELL, ALL EQUAL WING SPAN

CONNECTIONS

LAMINATED BALSA
WHEELS CUT WEIGHT

SLIGHT ANGLE OF ATTACK

FORCE-FIT BUSHING

WRAP PORTIONS OF
WHEELS WELL FORWARD 7 DOLLY THAT CONTAGT
TREAT YOUR DOLLY WITH A8 MUCH.CARE A8 YOUR PLANE, WITH RUBBER TAPE
ENGINE KEEP IT CLEAN B THE WHEELS WELL OILED

€.0. LOW 8 NEAR.
CENTEN OF DOLLY

MAND LAUNCHING MAY BE USED (F YOU HAVE A DEPENDABLE HELPER
THIS TAKES CAREFUL COOPERATION BETWEEN FLYER & HELPER

0OLLY TAKE-OFFS ARE RECOMMENDED FOR ALL AROUND CONBISTENT
FERFORMANCE, ESPEGIALLY FOR BEGINNERS
"a 2 GONTROL LINES CAREFULLY TO THE EXACT OIMENSIONS| § IF YOU ARE MAVING TROUBLE IN SPEED FLYING NOW onJ
g u.f'i'é.ﬁo':‘:ﬁ AM.A RYLES. THE LENGTH |8 MEASURED FROM THE 9ur YOU ARE GONTEMPLATING GOING.INTO SPEED, START
FHONT OF TUE HANDLE TO THE GENTER LINE OF THE AIRPLANE. IF START RIGHT NOW AND NAKE YOUR MOTTO NI
YUU ARE OVER THE LENGTH FOR YOUR GLASS,YOU WILL CUT DOWN ON | SEVENTY-FIVE PERGENT OF YOUR TROUBLES CAN BE
YOUR SPEED. JF YOU ARE UNDER SIZE, YOU WiLL NOT BE PERMITED ELIMINATED BY THE SIMPLE EXPEDIENT OF KEEPING
10 FLY FOLLOW THE DIRECTIONS IN THE A.M.A. RULE BOOK IN MAKING| YOUR PLANE,ENGINE,FUEL,LINES,DOLLY, TOOLS AND ALL
U CONNEGTIONS.KEEP YOUR LINES CLEAN 8 ORY WHEN THERE I5 YOUR EQUIPMENT CLEAN.
TMF SUIGHTEST DOUBT ABOUT THE BAFTY OF LINES - DON'T

WHEN GOING OUT POR A DAYS SPEED FLVING, I8 SAFTY. MAKE SURE ALL SPECTATORS ARE WELL

"’..é&“r-fé:‘ash‘é"’é.‘.{ﬁ'é."ﬂ‘so ) EXPERIENCED HELPER 1S VALUABLE, IN SEEING THAT PRORER SAFTY MEASURES ARE gm:n

¥ POJSIBLE FLY ON B SMOQTH, CLOSE~CROPPED GRASS FIELD. YQU WILL HAVE TO FLY OFF PAVEMENT AT WANY CONTESTS,
WMICH 18 ROUGH ON YOUR AIRPLANE. 3O STIOK TO GRASS WNEN PAACTICE FLYING.

GIVE YOUR DOLLY A COAT OF FUEL PROOF
PAINT,, TO PREVENT RUSTING 8 CORROSION

HELEASE

PFOINT
TAKE- OFF

POWT

DON'T LEY PLANE
CLINB STEEPLY
OUY OF DOLLY

HOLD PYLON
WITH FREE HAND

FLY ABOUT 10 TO
12 FEET MGH

t!i! YOQUR FEET IN CLOSE
'3 TNE BASE OF THE PYLON

YOU WILL HAVE A WARD TINE
XEEPING UP WITH A REALLY FAST

AFTER MANY TEST FLIGHTS, YOU WiLL KNOW HOW LONG IT TAKES
YOUR PLANE TO REACH PEAK SPEED. ANTIGIPATE THIS AND
NEVER BIGNAL FOR RELEASE UNLESS ENGINE GET ON THE PYLON A3 SOON AS PEAK SPEED }S BEACKED.

13 RUNNING RIGHT
INBTRUCY YOUR MELPER TO REMOVE THE DOLLY

3 PARTS NITROMETHANE (7 PARTS METHANOL
2 PARTS CASTOR OIL PARTS CASTOR OIL

2 PARTS METHANOL
§ PART CASTOR OIL

BRASS TUBING
NEOPRENE

CC. AMYL AC ETATE PER
PINT

DDER -
0o [Bre sromeens]

oM THE FLIGHT PATH AFTER TAKE-OFF. IN
L ANOING, "FLY" THE MODEL TO THE grOUND
a<EED SHIPS MAVE A NIGH STALLING SPEED
e OET WER DOWN QUIKLY AND SMOOTHLY.

ONGE YOU HAVE YRONED. OUT ALL THE “BUGS” IN YOUR SHIP, DON'T
FLY EXCEPT IN COMPETITION. IF YOU BREAK THE NATIONAL SPEED
RECORD AT YOUR LOGAL FIELD, IT DOESNT 0O IN THE RECORD BOOK.

FLY ONLY WHEN IT COUNTS.
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28. TANKS & TIMERS

FREE~FLIGHT

EYEDROPPER TANK. ROD [Tevesse

STRAP OR WIRE CLIPS

SPRING LOADED

TANX 18 FASTENED TIMER ROD.
TO SIDE OF FUSELAGE. —
GOMMERGIAL VERSIONS
ARE AVAILABLE. ENGINE IS 8TARTED AND
ADJUSTED USING FULL
CALIBRATIONS ARE THIS TANK TANK CAPACITY, RELEASE
FUEL LiNg J%  DETERMINED BY ALBO ROTS AS OF TIMER ROD AT LAUNCH~
TO ENGINE I EXPERIMENT, SHOW HoTon wouns ING ALLOWS A PREDETER—

LEVELS OF FUEL FOR

MINED ENGINE RUN FROM
OIFFERENT ENGINE RUNS

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

STANDARD TYPE F—F TANK

AVAILABLE
COMMERCIALLY
1N MANY SIZES. ¢
ALSO HOMEMADE
FROM TIN-CAN
sTOCK

FUEL LINE TANK

VENT 8 FILLER

—
TO ENGINE

TO TIMER CONSISTS OF A COIL OF FUEL LINE, THE

LENGTH OF WHICH DETERMINES THE
ENGINE RUN,

STARTING TANK,

PULL OFF FUEL LINE

AT LAUNCHING

CLOCKWORKS TIMER

~

,\ 7

’ FLEXIBLE FUEL LINE
)

- FROM TANK d TIMER ARM
TIMER-FUEL . )
ur ‘NQf_E TYPE \ U ACTUATES
« 0E TYPE
T ENOIE TO ENGINE SHUT—OFF
TURNING THE KNOB
GIVES AWIDE SELECTION ELMIG TIMER

OF ENGINE RUNS, SINCE
T CONTROLS THE AMOUNT

TRAVEL ROD BQUEEZES THE
OF AIR RELEASED.

FUEL LINE,SHUTTING OFF THE
ENGINE.

SKUT-OFF

TANKS AND ACCESSORIES MAY BE BOUGHT TO FiT YOUR MODEL.
RADIO-CONTROL
JIM WALKER PRESSURE TANK
THIS TANK IS f
w PRACTICALLY A RUBBER BANDS APPLY PRESSURE

ITANDARD FREE
FLIGHT DESIGN

No ENGINE

PLASTIC TANK
MADE FROM
TIN“CAN 8TOCK

VEE EOTTOM IS FOR

LAST DROP GONSUMPTION WALKER TANK ALSO USED IN MANY

A VARIATION OF THE"CLANK TANK® 15 ALSO USED IN R/C b(E STUNT TANKq

OTHER CLASSES OF MODELS
ar-
amoLD STEVENSON
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LONTROL= LINE STUNT, SPORT & FLYING SCALE

TYPICAL "WEDGE" TANK

1B IS A
VERY POPULAR
TANK IN THE STUN'
INGLES, DESPITE THI
FALT THAT I T, CUTS
WITHOUT WARNING

SQUARE TYPE ONE OF THE BEST
STUNT TANKS IN USE TODAY

“CLANK TANK®

THIS TANK 1S ALBO USED FOR AEROBATICS
IN RADIO CONTROL F-F MODELS

INA VARIETY OF SHAPES B SIZES TO FIT YOUR MODELS

PICK-UP TUBE
SWIVELS FOR
NORMAL OR INVERT=
€D FLIOHT.

PICK-UP SWIVELS
AT THIS POINT

TRUE PRESSURE TANK

BUN 1 SPEED TANK TO FIT

BACKPLATE.
EAGH INDIVIDUAL MODEL

B e

VENT 8

FioLER ENGINE

frREING .

51r PRESSURE JET IS 50

ineAM

Curg, .
LT
”"CLDE or

MAKE FROM TINCAN
STOCK, WELL SOLOERED

AR IS BLED FROM
THROUGH A #60 HOLE ORILLED [N A 4-40
FLAT HEAD MACHINE SCREW TAPPED IHENGI!E

i) PRESSURE LINE

FILLER & VENT .
TIGHTLY CAPPED WITH
. FUEL LINE

PEN-BLADDER PRESSURE TANK

BRASS T“;% PLASTIC FUEL LINE>

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

AN ELEGTRIC STARTER SHOULO BE USED.

PENNY BALLOON

it AM RACING

+ ENGTH X WIDTH X DEPTH MUST» NO MORE THAN .80 CU. IN.

FILLER

Bitoun 0 BE NN
201N %
Foft uUIcK L3
REFUELING

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

TYPICAL TEAM RACER SHUT-OFF SYSTEM
-

SECONDARY PUSHROD

BELLCRANK
PUSHROD

O STAB.

o)

FULL UP OR DOWN CONTROL
ACTUATES 8HUT-OFF

TEST SHUT-OFF SYSTEM
THORQUGHLY ON THE
GROUND BEFORE TEST
FLYING.

NAVY CARRIER EVENT

TWO-SPEED, TWO NEEDLE-VALVE SET=UP

A SYANDARD TANK i8S USED WITH THE
EXGEPTION THAT TWO PICK-UP TUBES
£RE EMPLOYED.

“TEE!

113P NEEDLE
VALVE SET
Rinn

TO PICK-UP.

L+t HEEDLE
SEL tEAN

®1FFD VALVE GCLOSED | PLANE FLIES SLOW

=1 FED VALVE QPEN ; PLANE FLIES FAST

L1CAL HOBBY-DEALERS CARRY PARTS FOR TWO-SPEED
HoOK-UPS, THIS SYSTEM IS IDEAL FOR SMALL MODELS
wWIRE SPACE IS AT A PREMIUM.

TANK CONSTRUCTION

CARVE SHAPE OF TANK

FROM WOOD, SLIGHTLY UNDERSIZE

WRAP BNUGLY
WITH TIN CANQY
STOCK GUT TO

WIDTH, s

IB"LAPOVERQ SOLDER WELL

FINIBH OFF BY SOLDERING IN
THE END PLAYES.

lar—
HARQLD STEVENSON)
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29. FINISHING & DECORATING

WO O D F !N l SH I NG . MATERIALS REQUIRED

ay BRUSHES
PYROXALIN PRIMER CSOFT
LOTH —

TAUTO PRINER)

- S
//*/ wax

DECALS

55

30. SINGLE CHANNEL RADIO
CONTROL

WHAT YOU NEED FOR CONTROLLING MODEL PLANES BY RADIO:

N3 NUMBERS REFER TO SUB-MEADS
WHICH FOLLOW!

STEP ONE: FueL-prooF
INSIDE OF FUSELAGE WITH
CLEAR FUEL-PROOF DOPE  \
i FUEL TANK iS INTERNALLY
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 BRUSMING ON
TWO TO THREE COATS OF SANDING
SEALER; SMOOTH-SAND BETWEEN EAGH GOAT,

WING
LEADING EDGE

STEP THREE:
LIBHT WEISL™ iS NOT
AN IMPORTANY FAGTOR,
BRUSH ON TWO COATS
OF AUTO-PRIMER, SHOOTH- SANDING
BETWEEN COATS. THREE TO FOUR
COATS OF MEDIUM-CONSISTENGY CLEAR
FUEL- PROOF DOPE ARE THEN BRUSHED ON.

STEP FOUR:AFTER DoPiNg,

::ﬁezlguiar LEAST FOUR GOATS
R DOPE, OR BRUSH ON R

AT LEASY THREE COATS. ® Netea on

PERMIT THOROUGH DRYING BETWEEN

EACH GOAT,

ADD PILOT
AND CAN

PUT (N SURFACE MARKINGS
WITH PEN AND BLACK INK.

PLASTIC OR
ALUMINUM  SPINNER.

STEP FIVE mask off
AREA TO BE GOLOR
TRIMMED AND CLEAR DOPE
INSIDE_EDGE OF MASKING
TAPE TO PREVENT THE >
COLORED DOPE FROM SEEPING UNDER,
SPRAY OR BRUSH ON THREE TO FOUR
COATS OF COLORED DOPE. WHEN DRY, RUB

STEP SIX.A0p ALL SuRFacE
MARKINGS AND APPLY DECALS
REQUIRED TO MODEL. SPRAY
LIGHT PROTECTIVE FiLM OF CLEAR
FUEL-PROOF DGRT Quem Jscals.
DOWN SURFAGES TO A HIGH GLOSS ,USING

CLOTH AND RUBBING COMPOUND, ) A sort

—_———————

. TRANSMITTERS:  yuese come iN SEVERAL TYPES, FOR

S VARIOUS WAVE LENGTHS, D AT A FOLUED DIPOLE

IDE RANGE OF PRIGES. ANTENNA

WHIP ANTENNA AVE A "HAM® LIGENSE, YOU ARE RE-
STRIGTED TO THE OPERATION OF
RADIO CONTROL. EQUIPN

A KEY IS USED TO OPEN  48%uc AND 27 U4uo BANDSS ~

WG SENDS THE SIGNAL. REFLEGTOR

THE HAND-HELD TRANSMITTERS o
OPERATE ON BATTERIES WHIGH ARE
MOUNTED INSIDE OF THE CASE.

MiGRo-swIToR AAND-FELD TYPE
GROUND TYPE TRANSMITTERS ARE MORE JRANSMITTER
YERSATILE SINGE VIBRATOR POWER SUPPLIES, WHICH ¥ BATTERIES OR TUBES MUST
HOOK UP TO AUTO BATTERIES, CAN BE USED. THIS BE REPLACED, USE EQUIPMENT

ELIMINATES CHANGING BATTERIES. POWER UNITS WHICH 13 IDENTICAL TO THAT
GROUND TYPE  OF THIS TYPE ARE "HOME BUILT". BATTERIES ARE YSED, OR RECOMMENDED, BY THE
ISANSMITTER USED iN COMMERGIAL UNITS. MANUFAGTURER OR DESIGNER.

THESE GCOME’IN SEVERAL TYPES, FOLLOW THE

FOR VARIOUS WAYE LENGTHS, AND DIRECTIONS WHICH
AT A WIDE RANGE OF PRIGES. USE WHIP. * ARE SUPPLIED WiTH
A RECEIVER THAT IS DESIGNED ANTENNA THE EQUIPMENT AS
FOR OPERATION ON THE SAME THE ANTENNA
CHANNEL AS THE TRANSMITTER. AND

TYPE CAN BE
VERY CRITICAL!

P THE BASIC. TYPES ARE THE
R
EC .
CALLED HARDY WHILE THOSE THAT
ARE FILLED WITH GAS ARE GALLED
"SOFT BOTH.TYPES WORK WELL.
DO NOT USE NRVESTOTHER THAN _J
TUNING  THOSE RECOMMENDED"BY THE
Il MANUFACTURER OR DESIGNER!
CONDENSER

RESISTOR

3. RELAYS: ™3 (oMt I\ hiRchasts ag -~ | 4. ACTUATORS: THESE COME I SEVERAL TYPES
R S e RO AL
HAVE ThEm - 1S MOST GOMMON, THERE ARE MANY
OTHERS IN USE. SOME OF THESE
i

(A) COMPOUND ESCAPEMENTS
(B) PULSE MOTORS

10) SERVO MOTORS

(D) SOLENOIDS

GONTROLS WiTh POWER

GONTROL:

ESCAPEMENT  pegivED FROM & WOUND
RUBBER BAND OR SPRING.

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

TO RECEIVER')

THEY ARE ELECTRO-
MABNETIC SWITCHES.
RELAYS ARE USED TO CONTROL

THE_AGTUATOR GIRGUIT. T!

'HEY
£ TO RELAY AND
OPERATE ON THE RECEIVER'S GHANGE THE RELAY BATTERY CIRGUIT

IN ELECTRIGAL CURRENT VAI;UE. soruaton SONTATS . —
'l'll;l: BATTERIES (3V. :.—1',_’: ‘:’UR%’VE'% Em N_OF AN ESCAPEMENT % SIGNAL °"'L'w
T 0 g RMATURE PU
L L OPTIMUM Y TOWARD COIL AND
iy e
Y
THIS IS A SCHEMATIC SHOWING THE "REL4Y  REGEIVER ® Ol O] 3.0 SIGNAL=TURNS|
TO ACTUATOR" GIRGUIT. SOME UNITS NEED 90 s =4
UP TO 6V. SO GHECK THE SPECIFICATIONS.
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5_CONTROLS;

RUBBER
BAND

ESCAPEMENT

TORGUE_TuBE
—SYSTEM

PIVOT,
POINT

TORQUE TUBE

THE MOVEMENT OF THE TORQUE TUBE
FROM RIGHT TO LEFT IS APPLIED TO
THE CONTROL, SURFACE BY ONE OF YHE
CONTROL LINKAGES SHOWN ABOVE.

THE TORQUE TUI

ROTATION O;EESGAPEMENT MWE#

ESCAPEMENT

PUSHROD SYSTEM

coul

THE DRAWINGS
OF HOW THESE

Wi D

CAN, BE PURGHASED

6. METERS:

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

THE METERS SHOULD NAVE
PLUGS ATTAUHED TO THEM SO
THAT THEY MAY BE READILY
INSERTED INTO, OR REMOVED
FROM, THE CIRGUITS WHICH
MUST BE GHECKED FOLLOW THE MANUFACTURER'S OPERATING
INSTRUGTIONS AT ALL TIMES!

PHQNO PLUG

THERE ARE TWO BASIC TYPES OF

coux}ou. HOOK-UPS WHICHPGAN BE,
ED TO AN ESCAPEMENT:

{A) TORQUE TUBE

(8§ PUSKROD

TO A RUDDER --THERE ARE MANY
PRACTICAL VARIATIONS AND
APPLICATIONS TO OTHER GONTROLS

MANY OF THESE PARTS

SHOW EXAMPLES PIVOT POINT

CAN BE APPLIED AS THE ESCAPEMENT ARM ROTATES IT

TURNS THE BELLCRANK ON THE PIVOT
POINT. THIS MOVES THE PUSHROD WHIGH
15 CONNEGTED TO THE RUDDER HORN.

STEM

TWIiN RUDDERS ARE LINK-

ED TOGETHER BY A SINGLE

PUSHROD WHICH iS MOVED

8Y A TORQUE TUBE.
UDDER HORN

AS THE TORQUE TUBE IS ROTATED BY THE ESCAPEMENT, THE
GONTROL RLATE MOVES THE PUSHRQD WHIGH IS GONNEGTED T0
A RUDDER HORN ON EACH OF THE RUDDERS,

THESE COME IN VARIOUS TYPES
AND SIZES AND AT AWIDE RANGE
IN PRICE. THE HIGMER PRICED

METERS OFFER GREATER AGCUR-
ACY BUT ARE NOT A NECESSITY.

TYPICAL METER VALUES,

TRANSMITTER
MILLANPS:
VOLTS

0-50

0-8, 0-150
BECEIVER &

MILLAMPS ————0-3

VOLTS 0-6, 0-100

ALL OF 18: METERS LISTED
ARE DIRECT CURRENTI(D.C)

THESE COME IN

7_BATTERY EQUIPMENT: Tiese coue w wiows
NECESSARY TG CHOOSE THE
TYPE WHICH IS BEST SUITER.
TO THE SIZE OF YOUR MODEL.

2P 3

s
"&° BATTERIES

"B" BATTERIES

i N§Ml R RECEIVER

B.136 SOVHIEY B.122, 8110 22-3Y
bvs 019 — Ik 5v B.123,8108 30V
D18, 1918 18y

ACGCESSORIES:

SCREWDRIVERS ARE VERY
POOQR TOOLS FOR TUNING
RADIQ EQUIPMENT AS THE
METAL IN THEM DISTURES
THE GIRCUIT

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

AND TESTING.

: /Kw@ WAND

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

HOOK-UP WIRE

NUTS AND BOLTS

PLUG SOCKETS

HERE SOME OF TAE OTHERS
WHICH YOU WILL NEED.

‘g' SLIDE
SWITGH

KEEP A FEW SLIDE SWITCHES
ON HAND. REGEIVERS USUALLY
REQUIRE THE DOUBLE POLE—
SINGLE THROW (DPST) TYPE. A
SINGLE ‘POLE-SINGLE THROW

SPST) TYVE IS USED IN OTHER
PARTS OF M UCH AS .
THE AGTUATOR clhcun.

CONSULS YOUR LOCAL
CHEMIST FOR HEARING
AID BATTERIES }

+ SLUG-IN BATTERY]
GONNECTOR

THESE GHARTS LIST CODE
NUMBERS OF BATTERIES

SNAP-ON BATTERY yyAT ARE GOMMONLY USED

WITH R/G EQUIPMENT,

CONNECTORS

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

TYPES ANO SIZES. (!
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31. MULTI-CHANNEL RADIO
CONTROL

TilE DIFFERENCE BETWEEN
“INGLE- AND MULTI-CHANNEL :

4INGLE- CHANNEL:

1HE TRANSMITTER SENDS A
21 #Hh MG' CARRIER WAVE WHICH
1= 11t CEIVED AT THE PLANE,
1507 IGNAL. IS CONVERT-
ELINTO A CURRENT
WHICH OPERATES A

(TONE-GONTROL)

1

27.255 MEGACYCLE [MILLION
CYCLES PER SECOND) BROADCAST
SIGNAL 1S A GOMBINATION OF:

A TYPICAL THREE-
CHANNEL
TRANSMITTER.

27.255 MEGAGYCLE" CARRIER-
WAVE IS AT RADIO FREQUENCY
ANO CANNOT BE HEARD 8Y THE
HUMAN EAR,

SENITIVE RELAY, AL S
s RELAY GLOSES, IN THE TRANSMITTER SHO L } 2.
A TS A Ay THE CONTROL STICK IS Mowé 0 X
FA O al INER.

PRGN \'SEe THE WIRING () A 27.255 MC CARRIER- WAVE -~

; ‘o DETAIL SHOWN SAME, AS SINGLE-CHANNEL.

A VOIS, AVAlL LoH TOR (2) AN AUDIBLE SOUND OR TONE,
oMEROL CIRGUIT. MENT IS AVAIL- & PLETE .
(31 M DATA SHEET NO.)I FOR |ABLE FOR 46! RN UNDERSIOE THE REGEIVER SORTS OUT THE

TONE AND DISCARDS THE 27.255MC.

A 5
Full DETAILS) g&g_ﬁ%vNGLE OP-

TYR : £ MULTI-GHANNEL TRANSMITTER GAN SEND
TYRPICAL TRANSMITTER TONE BLOGK £ MULTI-CHANNEL TRAN
CHARNEL, OPERATES ON A SEPARATE TONE--
THREE TONES PROVIDE THREE CHARNELS.
THE "BABCOCK” BGT-4 TRANSMITTER SENDS
THREE TONES, A5 AN EXAMPLE -~ 300MCYGLES
PER_SEGONDY, 720 AND_I520:

SPRING HOLD-DOWN
FOR TUBES

15V, "C"BATTERY BOX:
ANTENNA

NTROL STIGK:
CONTRRGTION T—

GONTROY
DOWN. STICK
27.285MC GRYSTAL WIRE JUMPER |
RIGHT RUDDER
CONTROL STICR by
SWITCH T oo | }
——
“ON-OF F" SWITCH uP =N |
/ FIBRE ansa/' METAL \ /

"BABCOCK" B8CT-4 CONTACTS

A1 110y BOX

g=-~l ll "MITTED NSMITTING IJOENSES MUST BE THE CONTROL STICK 1S MOVED TO, MAKE CONTACT,

k 1TY) JOBTAINED OPERATE THE DESIRED CHANNEL. ONLY ONE TONE CAN
A |35 VOLT [RADIO snANcN RADIO & ACCOMODATION BE SENT AT A TIME! NOTE THAT "RIGHT" “ENGINE",

‘8 AAITERIES [DEPT, GP.O. HEADGUARTERS ,LONDON EC1. "LEFT" IS OBTAINED BY PULSING THE CONTROL STIOK

AN
1Byt FlLANENT BATTERIES. INO TESTS REQUIRED.

BACK AND FORTH UNTIL THE MODEL RESPONDS TO THE
PROPER CONTROL.

TyIPICAL RECEIVER: TONES _REGEIVED BY THIS TYPICAL UNIT ARE:
e JONES ARE RECEIED ONE AT ATIME, Ao 300~ [QRERATES RIGHEALEFT'RUDDER TONE BLOGK
anr 10D INTO THE TONE aLOCK CONTR

A CULRENT 0 THE RELAY Winc Orenavee e f 720 __urf_gv_.g!
Fol H GONTROL GIRGUIT, NOTE THAT THE 1620~ | OPERATES ‘DOWN' EL! EVATOR
£7¢%% MC SIGNAL IS ONLY USED AS A —
o IIANSMIT THE TONES, THE REGEIVER WILL
Hul OPERATE ON A 27, 255 MC SIGNAL ONLY-~
+4#ill T TONES ARE A MUST

ANTENNA LEAD

isit | NE BLOCK IS AN ELECTRICAL FILTERING
1ot D) CIRGUIT, AND HAS NO MOVING PARTS.

RELAYS (ONE FOR

aaINE 55 PLUG EACH CHANNEL}

RUBBER-CEMENT
“BABCOCK" BCR-4

METAL CASE EN

- SES
SPONGE RUBBER PADS AND PROTECTS WIRING.

SLUG TUNER
SOME MULTI-CHANNEL SETS USE TUNED METAL REEDS~-
MILAR TO A HARMONICA WITH ELEGTRICAL CONTACTS-
JO SORT OUT- THE TRANSMITTED TONES. BY BOB




0 THE ACTUATORS
AND CONTROL DEVICES

PLUGS INTO
RECEIVER

32. R/C CONTROL SYSTEMS
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R AT BT e
ALL X-UP HOWN
UG ¥ THIS PANEL. THE MARNESS 1S BUILT
AR ER NTO THE L
AT LEAST "
D M °B” BATTERY
P e B
SERVO MOTORS: COMPOUND ESCAPEMENT:
10US COVER REMOVED FOR |’ - SPEED REGULATOR
THESE ARE AL ABLE N I N THIS IS A RUBBER-DRIVEN UNIT E

THE AUXILIARY oon-
TROL 1S_HOOKE
A VAcgi [.4 ELEGTRIG'

xﬁm THIRD
gonrrok. ROD-TAKES MECHANICAL STOPS
TO 3 SECONDS TO (CHANGING BATTERY POLARITY I,"OE T auILIARY
szzasz BETWEEN CHANGES DIRECTION OF TRAVEL) CONTROL AND CUT-OFF,
L UP" AND “FULL DOWN BONNER SERVO

RUDDER LINKAGE:

PUSHROD 1S USED TO

CONNECT SERVO MOTOR SPONGE d BRASS TORQUE TUBE

TO ELEVATOR HORN RUBBER WIRES TO BATTERIES

MOTOR-CONTROL ESCAPEMENT: pes susbend on To Ruooea
7O HIGH-SPEED JET THE_ COMMONEST TYPE FOMME

RUBBER-DRIVEN %Em&NBEL%OENDIT‘DSIT”% SEE "BONDING®- BEL oW
ESCAPEMENT
TWO NEEDLE VALVES. | ACCESSORY EQUIPMENT:
E| THE

AS WITH SINGLE-CHANNEL R/C
- THE EQU PMENT, IT IS NECESSARY
HAVE AN O0SSORTMENT OF
MILLAMMETERS AND VOLTMETERS-- - (§
OR A MULTIMETER \

A PLASTIC TUNING
WAND IS A "MUST
70 MOTOR FOR BEST RESULTS

HEADPHONES ARE NESSARY TO
TUNE MOST RECEIVERS.

DETAIL OF WINDING PLUG

KICKER ARM

% 1718 WIRE:

IRECTION OF
ROTATION

RUDDER AND UP ELEVATOR

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-

“B'BATTERY TEST:

3000 OHM-2 WATT
TO TANK RESISTOR

"TEE" GONNECTORS

LOWER THAN

BONDING: OPTIMUM PERFORMANGE RESULTS WHEN ALL 22,05 VOLYS TEST

OF THE
META PARTS N THE MODEL ARE BONDED TOGETHER
A COMMON GROUND, EXCEPT ANTENNA!

A

BONDING STRIP (BRASS TUBING)

WIRE THE ENGINE, LANDING GEAR STRUTS, ACTUATOR CASES AND FRAMES N - 67.5 VOLTS
PUSHRODS, CONTROL HINGES, RECEIVER BASE, ETC. TO BONDING STRIP

ATOR MOVES TOO FAST TO BE EFFECTIVE WHEN ONLY THE
ELEVATOR NEUTRAL ELEVATOR UP RUOnER 16 USED.
RUDDER LINKAGES NOTE: DIFFERENT TYPES OF BALANGED SURFAGES. NOT TO EXCEED 25 OF TOTAL AREA.

L AND 2 ARE CONCEALED TYPE LINXAGES.

2,3AND 4

BO8 COON

FT RggDER, SINGLE TORQUE ARM

ARE ADJUSTED BY BENDING.

-
RUODER-
WASHER
-ADJUBTING ELEVATOR Eﬁ%ﬁ
HOLES SELECTIVE RUDDER~
wa%ﬂﬂ.ﬂwxm

SCHEMATIC

ESCAPEMEN'
(ELEVATOR)




AILERON LINKAGES

DEBOLT MCR OR SIMILAR TYPE REVERSIBLE
SERVQ OF THE SELF NEUTRALIZING TYPE
1S 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
PUSHROD

1716 WIRE

REVERSIBLE
SERVO

ALTERNATE

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 POINTS IN
“SLOWROLLS' “IMMELMANNS® MAKE TURNS WITHOUT
LOOSING ALTITUDE, FLY INVERTED WITHOUT "FALLING OUT"
AND MAKE SUPERB “ CUBAN EIGHTS!

BOS COON

=
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33. FREE FLIGHT TRIMMING

FORCES AND ADJUSTMENTS:

DEPICTED HERE ARE THE FORCES AND ADJUSTMENTS WHICH CONTROL. THE
FLIGHT OF YOUR MODEL. SINCE THERE ARE S MANY VARIABLES, 1T IS WISE

TO FOLLOW A DEFINITE PROCEDURE IN READYING A NEW MODEL FOR FLIGHT.
WASH-OUT et

DOWH THRUST

\ @ RIGHT THRUST
Frekt ALERON TABS —

\ PROPELLER PITCH
-‘——L ENGINE RP.K.
WASH-IN

~ WING FUSELAGE ALIGRMENT

\ CENTER OF GRAVITY LOCATION

MAKE ADJUSTMENTS ONZ AT A TIMEAND IN MODERATION, AS EACH ALTERS
“THE FLIGHT TRIM IN MANY WAYS. WMORE POWER FOR EXAMPLE, INCREASES
THE SPEED, WHICH INCREASES THE EFFECTIVENESS OF ALL WARP AND TAB
ADJUSTMENTS. TORQUE IS ALSO INCREASED, WHICH TENDS TO SPIN THE
MODEL TO THE LEFT. ANTIGIPATE REACTIONS SUCH AS THIS IN ADVANCE
AND ADJUST ACCORDINGLY.

FLOATING AILERON TABS —/

WING-STAB ALIGNMENT

REGATIVE INCIDENCE /

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

POSITIVE INCIDENCE
~ NEGATIVE INCIDENCE

E1 FVATOR TABS

WASH-OUT:
*+1ING TRAILING EDGE OF WING TIP
4 14 CALLED WASH-OUT. THIS KEEPS.
1r rRUM STALLING-OUT BEFORE THE
AT PANELS

-&- 5% YO 805 OF CHORD.

S

C.G. LOCATION:

YOUR MODELS C.G. HAY VARY FROU THE C.G, LOCATION
THE CENTER OF GRAVITY IS USUALLY LOCATED sy ON THE KIT OR MAGAZINE PLANS, DUE TO SLIGHT
FURTHER BACK ON THE CHORD ON PYLON TYPES. i peRENCES IN WOOD WEIGHT, ENGINE WEIGHT ETC.
THIS 15 NOT CRITICAL, AND MAY BE:ADJUSTED FOR.

Ut TIMES AN ADJUSTMENT IS REQUIRED FOR
L TRIM ONLY. TRY A FREELY HINGED
WEWLHTED CELLULOID TAB. IN CLINB IT WiLL
#4vl VERY LITTLE EFFECT.

FLOATING AILERON :

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

1051 FLY WITH 0° SIDE THRUST UNLESS OTHERWISE ADVISED.

S

Q § I ek PROP PITCH:
'L-Li_L[D_L INCREASING PROPELLER PITCH WILL ALSQ INCREASE
; X TORQUE, WODEL WiLL CIRCLE TIGHTER TO LEFT.
y ", MODEL WILL TEND TO
(ALIGNMENT: TROTIERST  WARP REMOVAL:
£ i1l MING AND STAB .
sioil 1) BE KEYED TO DO NOT NEGLECT THIS!
ot AN ALIGNMENT -
™ N IF POSSIBLE, ALLOW 24 HOURS FOR

/ WING TO SET BEPORE TEST FLYING.
WARPS NAY BE REMOVEDWITH STEAM OR HOT FAUCET

WATER. TWIST SLIGHTLY IN OPPOSITE DIRECTION.
HOLD QVER HEAT SOURCE UNTIL IT 1S WELL SET

R STAB NAY PURPOSELY BE WISALIGNED FOR YQUR WING STRUCTURE WUST BE STURDY, ORIT
ADJUSTMENTS. THIS IS NOT FOR BEGINNERS.

WILL, NOT BE ABLE TO HOLD AN ADJUSTMENT.




THRUST ADJUSTMENTS:

THE THRUST OF THE ENGINE IS OF PRIMARY INPORTANCE IN CONTROLLING
THE FLIGHT UNDER POWER. DOWN THRUST IS USED TO CONTROL LOOPING

GIVEN SIDE AND DOWN THRUST WITH BEAM MOUNTED ENGINES 15 MORE DIFFI-
WASHERS INSERTED BEWIND CRANK- CULTY. AT TIMES iT NAY BE POSSIBLE
CASE. IF TOO TIGHT TO LEFT UNDER TO MOUNT YOUR ENGINE ON ITS SIDE
LOW PBWER, ADD RIGHT THRUST IN AND ADD WASHERS ON MOUNTING BOLTS
SMALL DEGREES. IT MAY ALSQ PROVE AS PICTURED HERE. OBLONG HOLES
NECESSARY TO ADD MORE DOWNTHRUST, IR MOUNTS WILL AULOW ADJUSTMENT.

TENDENCIES, WHLE LEFT AND RIGHT SIDE THRUST CONTROL TURN IN CLING. 074 CUB ON BEAU MOUNTS

RADIALLY MOUNTED ENGINES MAY BE ADDING LEFY OR RIGHT THRUST 70 ——w

TRIMMING GLIDE:

LEADING EDGE OF WiNG OR STAB TRAILING EDGE.

'WHEN PROPERLY ADJUSTED, YOUR MCDEL WILL. ﬁ
BE BUOYANT IN GLIDE, FLOATING GENTLY INTO

IF NODEL, TENDS TO DIVE; ADD INCIDENCE UNDER A LANDING WITHOUT ANY TENDENCY TO' S'ALL—/

) NEVER INTERPRET THE DIP AFTER A STALL AS A DIVE.
Q TEST GLIDE MODEL INTO WEEDS TO CHECK \ /
Q INCIDENCE AND TURN CHARACTERISTICS. ; __,./\\
S STALLING: \ -z
%\

Y Q ~— TEST GLIDE INTQ THE WIND WITH THE NOSE DE-
— PRESSED. IF A STALL IS DETECTED, ADD A THIN NEVER TRY TO GLIDE
TURN VISIBLE N AHAND GLIDE QQ SLIVER . OF #0OD UNDER THE TRAILING EDGE OF YOUR MODEL UPWARD.
15 USUALLY.T0O EXTREME IN WING OR STAB LEADING EDGE. (NEG. INCIDENGE)
ACTUAL FLIGHT. ADJUST THE N
GLIDE UNTIL IT IS STRAIGHT. ~

'HAND LAUNCH MODEL INTO WIND IN LEVEL ATTITUDE.
IF SLIGHT STALL INCREASES WiTH EACH DIP, REMOVE A LITTLE INCIDENCE. RUN WITH MODEL. AND LET IT FLY QUT OF YOI

i

TURN IS ADDED WILL COMPENSATE FOR THIS ¥ITHOUT TRIlL

HITTING RISING AIR CURRENTS MAY CAUSE SLIGHT STALL IN GLIDE.

TURN UNDER POWER:

- .
N \\ HOST PYLON J0BS CLIMB TO
p s THE RIGHT WHILE SHOULDER
VoToR ] WING AND CABIN AIRPLANES
J TRY TO CLIMB TO THE LEFT. f:]f
4

O ALWAYS RENENBER THAT IN-

,ﬂ CREASING PROP PITCH OR
ENGINE SPEED, WILL TIGHT- 1

EN CLIMB TOWARD LEFT.

-
‘ oLe THIS CAN LOOP A PYLON
\ OR SPIN IN A CABIN #ODEL.

LEFT CLINB +-)

L\@Q

zmnnsmon TO GLIDE:

POVER, AND STARTS TO SPIN IN AS MOTOR CUTS, THE GLIDE TRIM
WILL NOT ACT TO PULL MODEL OUT, AS WITH AN OPPOSITE CIRCLAL

“REMEMBER.
LOOPING

WEAK WINGS.

LOOPING:

ADD DOWN THRUST,
LEFT ORRIGHY
THRUST 8 LESS
INCIDENCE.

AS THE MODEL CHANGES FROM POWER YO GLIDE, THERE IS OFTEN A

SLIGHT STALL, BEFORE IT FALLS INTO ITS CPPOSITE GLIDE CIRCLE.

DANGEROUS ADJUSTMENTS: SHOULD 1T HANG ON THE PROP, THIS STALL MAY BE VERY SEVERE.
LEFT CLIMB AND GLIDE, OR RIGHT CLIMB AND GLIDE IS A LITTLR ADJUST FOR MCRE SFARAL IN CLIMB AND TRY TO GET MODEL TO RELA
RISKY, SO BE CAREFUL IF MODEL ACCELERATES TOO SIUCH UNDER OUT. TRIMGLIDE FOR MININUM LOSS OF ALTITUDE AFTER THE STALA.

- S
// P e FIRST POWER FLIGHT:
: PLACE PROP ON BACKWARDS AND THROTTLE ENGINE OMN,
& &’ ‘GLIDE TURN: A CALM DAY AND A 10 SECOND MOTOR RUN IS ADVISED, TEST
1F THE MODEL GLIDES STRAGHT WITH SLIGHT STALL AFTER OVER WEEDS FO PREVENT DAMAGEIE [T SHIUCD SFIRAL M.
4 MOTOR CUTS, {HOT 1N HANo GLIDE) THE LOSS OF LIFT WHEN OBSERVE POVER FLIGNT AND GLIDE FOR FURTHER TRIM

iy
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34. TROUBLE SHOOTING

(1) STALL
(2) DIVE

no

THE STALL

FLY LIKE THIS

JE_YOUR MODEL, STALLS AND
“4 RECOVERS GRADUALLY THEN
IT 1S GORRECTLY TRIMMED.

JE_YOUR MODEL STALLS.
AND THE STALL BECOMES
INCREASINGLY VIOLENT THEN
THE MODEL. 1S INGORREGTLY
TRIMMED AND RECOVERY IS
IMPOSSIBLE.

NOT FLY LIKE THIS

THE DIVE

FLY LIKE THIS

NOTE: DO NOT CONFUSE
A STALL WITH A DIVE.

IF_YOUR MODEL DIVES AND
SHOWS NO SIGN OF PULLING
OUT THEN MODEL IS
INCORREGTLY TRIMMED.

DO NOT FLY LIKE THIS.

WEOGE.
T1L.KNESS OF WEDGE

4s WLEDED. BE CERTAIN
&4y REMAINS A

£ 1LE MORE
litt INED THAN
S1ARILIZER, ! ABILIZER UP
" INCREASING INCIDENGE)
. F :/%ns CANNOT BE
TILTED,USING THIN
OR. BALSA OR CARDBOARD
WEDGE. INCREASE
THIGKNESS OF WEDGE
AS NEEDED.
0R:
OR:
A
(110
I ASE_ STABHIZER AREA
F i1 15 SMALL AS IN MOST

Soar e MODELS.

‘18 T_WING DOWN
RE(.REASING INGIDENCE
&1 INSERTING THIN

STALL ADJUSTMENTS

(TRY ONE OR MORE OF THESE FOR GLIDE ADJUSTMENT)

IN

M TILT ENOWE OR NOSE-
DOVATRRUS WEDGES,

ISTIBY. IRSERTING
MATERIAL BEHIND ENGINE OR
" NOSEBLOCK.

DIVE ADJUSTMENTS

{TRY ONE OR MORE OF THESE FOR DIVE ADMSTMENT)

TILT WING UP(INCREASING "\
NCIDENCE) BY INSERTING
THIN BALSA OR CARD=-
BOARD WEDGE. INGREASE "L}
THICKNESS OF WEDGE

OR!

[DECREASING INGIOE
7 IF WING GANNOT BE

OR.
IADD WEI%T T0 JAY,
[MOVING CENTER OF GRAVITY
REARWARD) TO RESTORE PROPER BALANGE.
USE A GLOB OF CLAY FOR BALLASY.

IF IT|
1S POSSIBLE TO DO SO, MOVING
IT A LITTLE AT A TIVE.

P

OR!
IF 1T AP [

MU
LARGER THAN NECESSARY.

OR.

UPTI
OR OTHER MATERIAL BEHIND




(3) SPIN
(4) RECOVERY

THE SPIN

TRUE SPIN SELDOM

WITH FREE-
FLIGHT MOCELS
SPIRAL DIVE
COMMON
D MORE
DESTRUCTIVE
THAN TRUE SPMN

EXCH
SPIRALING THOUGH

i S
NOT DESTRUGTIVE, g

LIMITS PERFORMANGE.

RECOVERY TRANSITION
e S
?‘h%ﬂ% OF HIGH

A GOOD REGOVERY RESULTS
WHEN NO ALTIT! IS LOST AND
MODEL RAPIDLY CHANGES TO
GLIDING ATTITUDE WHEN POWER
13 GUT OFF

SPIN ADJUSTMENTS

{TRY ONE OR MORE OF THESE FOR SPIN ADJUSTMENT)

WHICK IS 100 TIGHT
ADD ONLY A LITTLE
TURN AT A TIME

L
NOSEBLOCK SiDE-
WAYS(ADDING
SIDETHRUSTI IN
DIRECTION

OPPOSITE YO
SPIN OR SPIRAL

S TRIM TAB

OR:
DOWN ¥0 OPEN UP TURN WHiCH
i3 00 TIGHT
TRIM TAS
c i IF h
. MOOEL. APPEARS T0 BE 700 |
OR: SENSITIVE TO EVEN A

SLIGHT CHANGE IN TRIM.
REDUGTION OF AREA WILL
REDUGE_SENSITIVITY AND
ELIMINATE $PINNING
TENDENCIES.

N|
AS THEY ARE A SPIN HAZARD, WA

CAN BE REMQVED BY STEAMING OR
S DOPING WING WHLE HOLDN| r vl
Co { k CORREGT
WARP DISAPPEARS,

VPWARD ¢ MODEL REFUSES
TURN ADNSTMENTS.

RECOVERY ADJUSTMENTS

(TRY ONE OR MORE OF THGSE FOR RECOVERY ADJUSTMENT}

IN A NO!
UP ORIDOWN ATTITUDE
WITH INCREASED OR
PIRAL 1N
FW'MPHO

ﬁ RUDDER TRIM CAN BE
MACE_TO 'INCREASE

OR OCECREASE SPIRAL
IN GLIMB.

§H§§5 BALANCE FOR MODEL MAY
HAVE BEEN ADJUSTED WITH IMPROPER
\\ CENTER OF GRAVSTY LCCATION. SHIFT
POSITION WITH BALLAST AND RETRWM
ACCORDINGLY.




