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DINGEIEDVIINIG

AND ADJUSTING FUNDAMENTALS
OF BASIC GLIDER DESIGN

BASIC

ALMOST ALL CONVENTIONAL GLIDERS ARE VARIATIONS OF THE BASIC GUDER
SHOWN IN THE 3-VIEW. THESE SKETCHES MAY BE APPLIED TO ANY GUIDER.

[

DESIGN:

ey =k

Es ]

]

THIS MODEL wOuLD

/ e
% CLAY MUST BE ADDED
TO THE NOSE UNTIL
THE MODEL BALANCES
LEVEL WHEN HELD AT
POINTS “X" ON THE

3-VIEW
RECOMMENDED SPAN -

12*
(DRAWN /6 SCALE)

ADD {.AY WEIGHT r“‘l

[

THIS IS THE SIMPLIEST FORM OF GLIDER CAPABLE OF
FUGHT WITH IT, OR ANY GLIDER, YOU CAN LEARN
THE RUDIMENTS OF FLIGHT IN A FEW MINUTES.

FoLLOW
DESIGN, CONSTRUCTION AND ADJUSTMENT PRACTICES.

THESE SKETCHES CAREFULLY FOR STEP-BY- STEP|

THIS LAYOUT IS GENERALLY CON-  GLIDE FINE, BUT A THIS LOOPY LUNP: LM E:]
SIDERED BEST FOR ALL-AROUND  WARD LAUNCH MIGHT cmww””gr Afﬂ'::,',f: CLIMBS HIGH AND
PERFORMANCE. BUCKLE THE WING. * ON LAUNCH,
v v — R et
7 > ~ EASILY.
oR PoL RAY SEUUSED. lnpznzn ELIPTI —)
POLYHEDRAL IS PREFERRED ON LARGER GLIDERS. lﬁmscL‘L ;t":?;smo mm “Enpr:e': i

WING CONSTRUCTION:

THE WING SHOULD BE FORMED FROM MEDIUM-SOFT

2 SR

Z400D GRAIN SHOULD BE STRAIGHT,
EVEN, AND FREE FROM WARPS.

SHEET WING STOCK AS
SEEN FROM END VIEW.
:,7.. T & » 3
Z BASICALLY THE AIRFOIL 18
CARVED FROM A RECTANGLE.
T e,
ZTHE AIRFOIL DEVELOPS LIFT
BY CREATING A VACUUM.
[— =z
£ THE BALSA WHICH 1S RE-
MOVED CUTS WEIGHT 25%.
L

ZFRST CUT 10 ROUGH AIRFOIL
WITH A RAZOR BLADE.

~——S8EE SIZE CHART

IF BALSA IS TOO SOFT, THE WING MAY FOLD UP IN A HARD LAUNCH.

{SEE AIRFOIL CARVING
DETAILS AT RIGHT)

T
!
/mv: WING A FINAL SANDING - MARK OFF CENTER- CUT WITH RAZOR m,au:sl 1&%’:&‘&%’;}% SAP:EY S,

—
WITH DIHEDRAL ADDED;~ o]

== [ ﬂ_’ £rve nmsnsn AIRFOIL MAY
MOOTH

AS THIS

MATERIAL CHART:

A!T!ﬂ THE FINAL SANDING,
BUT GUDER POLISH IS STILL.

= EVEL WITH RAZOR FOR FLUSH FIT.
BUTT ENDS WILL NOT MEET. ;
2 B

T T e
AIRFOIL !ECTION OF ~ CORRECT AIRFOIL TAPER:
A SLOPPY TO A THIN EDSGE.
M

SLOPPILY SHAPED A‘Il}

FOIL CRACKS WHEN
ADJUSTED

CORRECT AIRFOIL BENDS
’ EASILY.
7

5 ~RUDDERS SHOULD
BE MADE A TRIFLE

IF NEED BE,ON FIELD.

THE RUDDER MAY FEATURE A smucm;k
OR A LIFTING AIRFOIL WHICH AUTOMATH

RECOMMENDED.
RECOMMENDED WOOD SIZES AND GENERAL DIMENSIONS — ~
SPAN_| CHORD | WING SH.| LENGTH| FUSELAGE |TAIL SH. \ “ 3/4" DINEDRAL SHOULD BE ADDED FOR EVERT 6*
2" 2" 316" X 172" | 116" SOFT L g
- - : CLOSE INSPECTION OF END-GRAIN WILL
W | 2-v4 11-3/4" | 316" X 976" | V16" SOFT | REVEAL HUNDREDS OF PORES. YOU CAN  [CSe CORES ABSORE MOST OF THE CEMENT
€ | 2-12" 13-v2" | V4" X 5/8" | 3/32" SOFT | ACTUALLY BREATHE AIR THROUGH THEM. . 'pee) |nunARY COAT TO SEAL THEM OFF
8" 2-34" ane* 15-1/4 | 4"X 116" [1/8" SOFT
e FUSELAGE CONSTRUCTION:
_ =20
3 C>sua AIRFOIL IS SHAPED IN THE )
/' SAME MANNER AS WING AIRFOIL., 2
<1 e R THE EXACT CONTOUR OF THE FUSELAGE IS NOT OF
'RIMARY CONCERN. MAY RESEMBLE OR VARY
SRS AMALLER VERSION or ic e N0 1 FROM THE SKETCHES PRESENTED ABOVE. — BASICALLY HOWEVER, THE FUSELAGE IS JUST A STRAIGHT
LIKE MANNER. STRIP OF BALSA, COUPLING THE WING AND TAIL SURFACES.
MARK CENTER-— r =| i
BUT DO NOT CuT — e — . — - , 7
THE BEST CLIMB, BEST GLIDE IS OBTAINED WHEN THE WING AND
4"’! FINISHED STAB AIRFOIL SHOULD BE SLIGHTLY THIN- STAB ARE POSITIONED AS SHOWN. (NOTE THEY ARE PARALLEL) / 344
NER IN PROPORTION, THAN THE WING AIRFOIL. AN AP- r — o == e ’-] START WITH A IOTCH FOR THE
PROXIMATION BY EYE IS ALL THAT IS NEEDED.

RECTANGULAR WING DIHEDRAL
CROSS-SECTION. AS SHOWN.

of] @

~HOUND OFF THE /CARVE TO A TEAR-
BOTTOM OF DROP SECTION
THE FUSELAGE.  FORWARD OF WING.

@@

IF WING LEADING EDGE OR STAB TRAILING EDGE IS RAISED ( ADDING
INCIDENCE), MODEL WILL TEND TO LOOP WHEN THROWN, STALL ETC.

RAISING WING TRAILING EDGE, OR STAB TAB LEADING EDGE PRODUCES
DIVING TENDENCIES. (MC|DENCE ANGLES GREATLY EXAGGERATED)

xxx ) =
IF THE WING IS PLACED T0O FAR FORWARD, EXCESSIVE WEIGHT
“XXX" WOULD BE REQUIRED TO BALANCE TAIL-HEAVY FUSELAGE.

—

WITH THE WING PLACED TOO FAR TO THE GLIDER WOULD

N, o “LEAVE THE STAB
BECOME DIFFICULT TO TURN, L. CH AND w.;uaf AE TS ATENE. ) S
g DR SECTION PARALLEL TO

— — AFT OF THE WING. THE WING.
A MAJOR DESIGN REFINEMENT WOULD SLICE EXCES!

AY

ICALLY
INDUCES LEFT GLIDE CIRCLES. (REVERSE FOR RI

REDUCING WEIGHT 35%, INCREASING APPEARANGE 100%.

DIM




= \ = 2 T
TRIM FUSELAGE TO DESIRED  NEXT SHAVE TO A uSE comss THEN FIN KOTCH FOR DIHEDRA! ELA APPLY THIN
OUTLINE, WITH A RAZOR. TEARDROP SHAPE. SANDPAPER FOR A SMOOTH sm‘)cwu 590 cg'osza se"c'r‘wan g:‘%aug% c:n:‘m' SKIN.

FINISHED APPEARANCE.

SEE CEMENT FILLETTING DETAIL F'NAL ASSEMBLY: \f%
CHECK WING FOR INCORRECT ALIGNNENT. P N"um X

CHECK STAB

(/”%\ POOR ALIGNMENT. ALIGNMENT.
- s <\\ <X
WHILE CEMENT IS STILL WET, N FRONT vr:\vg

APPLY A UBERAL
DOSE OF CEMENT
TO THE WING MOUNT

AND PRESS INTO RUB EXCESS SMOOTH WITH e ECTL
POSITION IMMEDIATELY. BALL OF YOUR LITTLE FINGER. \} \ :?JRB'NED. y
MENT FI ING DETAIL THE STAB IS NOW CEMENTED
(SCE CEMENT. FILLETTING O ) IN PLACE. CENTER CAREFULLY. /luvu*r ON FLAT SURFACE FOR AUGNMENT

WITHOUT GOOD CEMENT FILLETS
~~“"""~YOUR GLIDER WILL FALL APART.

'\-!U'LD UP IN SEVERAL THIN LAYERS,

/f[ j J,\ CEMENT FILLETS:
el =

CEMENT RUDDER “~UNEVEN DRYING SE A TEMPORARY
RTICALLY OF CEMENT MAY BRACE TO HOLD
CAUSE IT TO TIP. WHILE DRYING.

[: 41-:‘“

COAT OF CEMENT |, A FLAT RUDDER BASE WILL NOT [ < :
CEMENT RUDDER PER™ TO SEAL OFF END [ ' / | MATE A CURVED AIRFOLL. ' 55 00 CEMENT SKIK -
FECTLY STRAIGHT.  GRAIN ON RUDDER. L TRIM TO FIT AS SHOWN— FILLETS MAY BE MOULDED™ o ALL WING JOINTS.
——— WITH YOUR FINGER TIPS.

SUCCESSIVE LAYERS OF POLISH OR DOPE BUILD
A SANDED AIRFOIL MAY APPEAR TO BE SMOOTH

TO YOUR EYE, BUT IT IS A HAIRY MESS, Poted ot me UP A SMOOTH HARD FINI’N.\\SAID BETWEEN
VNN e

A COAT OF DOPE SEALS OFF THE PLASTICIZED DOPE
PORES, AND STIFFENS THE FUZZ 4 AVOIDS SPLITTING <=7

FINISHING:

g " . SO THAT IT MAY BE SANDED OFF. ‘ AND WARPING. D
ot 1 s T ity
WARP
AT LEAST 2 TO 3 COATS OF DOPE™ AND FUZZY HAIRS. IT ALL ADDS UP TO 400 A FEw OnORnOr FREE AND FLEXIBLE.
OR GLIDER HOLISH ARE ADVISED,  DRAG. IT WILL ALSO SOAX UP WATER. B O amity

TRIMMING THE GLIDE: //,/;,;._‘L&\ 15 CAUSED 8Y A COMPLETE

LOSS OF FLYING SPEED.

ey S SESTEIIIT ST T _ CORRECT THE STALL, NOT
Z99%, OF ALL euom wiLL PATH DIAGRAM ————— \THE RESULTING DIVE'
CHECK-OUT TAIL HEAVY. PERFECT eune—f‘*‘————-_\._
BALANCE WITH CLAY UNTIL / s S e
NOSE IS LEVEL OR SUGHTLY — == =
DEPRESSED. GROUND LINE —* |r GLIDER DIVES, ADJUST IF GLIDER STALLS, ADJUST S lvmen A FLAT SMOOTH
AS IN F1G.1 BELOW. AS IN FIG.2 BELOW GLIDE 1S ATTAINED,

ADJUST AS IN FIG. 3

QBSERVE DEGREE OF CONTROL NEEDED. A FLAT WING HAS LITTLE STABILITY IN OR 4 BELOW.
VOID OVER.-CONTROLLI A TURN, TENDS TO LET GLIDER
SIDE-SLIP AND srm
T
2 iz ce—NOTE THAT TRAILING EDGE
THE

"CTRAILING EDGE UP UP ON WING HAS THE
TRAILING EDGE UP OPPOSITE EFFECT OF TRAILING e A LE AL “""‘ POLYHEDRAL IN A WING IS CONSIDERED BETTER
PR P77 EDGE UP ON THE STABILIZER. NG T OMTDRAL DEvLors YET. WITH IT A MODEL CAN HOLD A TIGHTER
TRAILING EDGE DOWN SR ERBED Wine PANEL. TURN WITHOUT SUIPPING OR SPINNING.
CODE: LsLEFT, RaRIGHT, DsDOWN, UsUP FINAL ADJUSTMENTS: AW= ADD A LITTLE WEIGHT, RWs REDUCE WEIGHT SUGHTLY
:
RlIW AW RW RW

© ® ® ®

S N I A R D N I A K

USE_ ABSOLUTE MINIMUM IN 40\« m.zaon%- ALWAYS MAKE
\l!‘ NEEDED TO CORRECT ADJUSTMENTS TO KEEP INBOARD WING KEEPS ONE ADJUSTMENT
SEVERE DIVING OR STALLING DRAG (RESISTANCE ) DOWN. GUDER FROM SPINNING. AT A TIME.
" 1) [} [ Dl oo , y v o —2
IF DIVING: IF STALLING: TO TURN RIGHT: TO TURN LEFT:
IF GLIDER GLIDES STRAIGHT, BUT TE! NOT INTERPRET A STALL AS A DIVE.  TURN TO THE RIGHT NCREASES DIVING  LEFT TURN ALSO CAUSES A NOSE-DOWN
TO DIVE, BEND STAB UP (STEAM Wi~ REDUCE INCIDEN AB_FIRST, TENDENCIES. ANTICIPATE THIS BY RE-  ATTITUDE, ADJUST FOR A TIGHT CIRCLE,

ICE ON ST/
BREATH ‘NO BEND) AND REDUCE WEIGHT. THEN INCREASE WEIGHT IF NEED L1 DUCING NOSE WEIGHT, ADDING AILERON. FLAT GLIDE, WITHOUT A STALL OR SPIN.

OPTIONAL LAUNCHING METHODS: ™2ty ,  ™e0se B SR ROOMROAT ""7
RIGHT HAND LAUNCH: LEFT HAND LAUNCH: ‘ﬁ» EL_—Dﬁ
£

3 e
MASTER THE HAND LAUNCH GUIDER, THEN APPLY
THE LESSONS LEARNED
To POWERED MODELS,
BOTH FREE-FUIGHT AND
CONTROLINE.

DJN

IF YOU THROW WITH YOUR RIGHT IF YOU LAUNCH LEFT HANDED, THE
HAND, THE GLIDER MUST BE GLIDER MUST BE BANKED TO THE o : % CONCLUSION s 18 TvE FIRST OF A SERIES OF

CATAPULTING WITH 4 TO 8 STRANDS OF
\ 3/16" RUBBER WILL ACHIEVE TRIPLE
\ THE ALTITUDE OF A HAND LAUNCK

ADJUSTED TO GLIDE IN LEFT CIR-

CLES. :f:’:‘,‘g: :ul :smb ADJUSTED FOR ILLUSTRATED DATA IGN"N TO BETTER AQUAINT
NEW MODELERS WITH vuuous DE. ' CONSTRUCTION

BANK GLIDER TO THE RIGHT AND | wiTH CARE IN ADJUSTING AND SKILL "‘C"“ RUBBER . AND OTHER ASPECTS OF THE HOB

HEAVE AT AN UPWARD ANGLE. IN LAUNCHING, IT IS POSSIBLE TO POST FIRMLY IN GROUND, KEEP THIS INFORMATION HANDY FU. .

AT o0P OF CLIMB THE LEFT CIRCLE | WIT 100 FT. ALTITUDE WITH A GUDER. | AND LAUNCH A3 SHOWN. AS WELL AS YOUNGER BUILDERS IN YOUR NEIGHBORHOOD




BUILT-UP

FUSHELAGE GOHSTRUGTION

STEP I— STUDY PLAN: o /__l \"\“_\\\\ BASIC FUSELAGE SIDE OUTLINE / \
FAMILARIZE YOURSELF WITH THE Fuse. . /i e o \ E — T ), \

LAGE PLAN, AND DETERWINE OUTLINE ‘ '
OF THE BASIC FUSELAGE SIDE TO BE Y
CONSTRUCTED. — —
NOTE THE CABIN AND SUPERSTRUCTURE < ‘ I 3

DETAILS ON THE SKETCH ARE ADDED 17

LATER, AS ON MOST MODELS.

INNNANETS NPT LT

/mauc! SIDES SUCH AS THIS ONE, WITH ONE STRAIGHT AND ONE AN OPTIONAL METHOD OF INSTALLING DIAGONALS IS SKOWN nm.k
BENT LONGERON, HAVE A TENDENCY TO PULL OUT OF SHAPE THIS /8" 80. LONGERONS ARE USED, USE I/16” SQ. DIAGONALS, NOTCHED INTO
AS

CAN BE ED BY THE orF ] THE UPRIGHTS AS REQUIRED.

STEP II- LAY OUT LONGERONS:

BSELECT MEDIUM-HARD STRAIGHT GRAINED WARP-FREE
STRIPS OF BALSA FOR THE LONGERONS. BRACKET
LONGERONS TO PLAN WITH PINS AS SHOWN.

DO NOT PIERCE OR BRUISE LONGERONS
WITH PINS, OR THEY WiLL BE _

CUT A DOUBLE SET OF FUSE-
LAGE UPRIGHTS, AND CEMENT ONE
OF EACH IN PLACE, COMPLETING THE SIDE.

LAY OUT THE LONGEROMNS FOR THE SECOND
SIDE DIRECTLY ON TOP OF THE FIRST.

NEXT, COMPLETING CONSTRUCTION OF THE
SECOND SIDE.

THE FUSELAGE SIDES SHOULD REMAIN PINNED TO THE
PLAN UNTIL Y DRY, THEN LY.

e G s STEP Y~ ALLOW TO DRY THOROUGHLY:

SECOND SIDE FLUSH WITH THOSE
OF THE FIRST, TO INSURE ALIGNMENT.

OF THE

NOTE DOUBLE UPRIGHTS REINFORCING STAB REST.
STEP MI-— TRIM, SAND, AND SEPARATE: —_
WAX PAPER MIGHT PREVENT THE SIDES FROM STICKING SLIGHTLY, .

BUT THE CURE SEEMS WORSE THAN THE DISEASE. 3
PERSONALLY, WE DON'T LIKE WAX-SOAKED CEMENT. /

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

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

N THIS X
YOUR FUSELAGE SIDES, WHICH FORM
BASIS FOR THE ENTIRE FUSELAGE,

ZTHE NOSE AND POINTS OF MAXIMUM ms—* .
SHOULD BE BRACED ACCORDINGLY. THIS TYPE ||

FUSELAGE CONSTRUCTION IS ADAPTABLE TO
BOTH GAS AND RUBBER MODELS.

STEP NI~ CUT CROSS-PIECES:~__ RTUSELAGE TOP PLAR VIEW, NAY ALS0/ 68 USED TO CHECK AUMNMENT

NEXT, FOCUS YOUR ATTENTION ON N - T =

THE TOP PLAN VIEW. CAREFULLY  ~ -**T —— .._fi_‘b

CUT A SET OF CROSS-PIECES IN

DUPLICATE AS INDICATED, AND ‘)—umom
ES 0 on e,

PRECOAT END GRAIN WITH CEMENT

it |




STEP IX — CEMENT CROSS-PIECES: —

STARTING WITH THE STRAIGHTEST PORTION OF YOUR
FUSELAGE, AS SEEN IN THE TOP PLAN VIEW, CEMENT
THE REQUIRED UPRIGHTS TO THE FIRST SIDE AS
ILLUSTRATED HERE.——————

~———DO NOT CEMENT CROSS-PIECES TO
THIS PORTION OF THE FUSELAGE
SIDE AT THIS TIME.

BALSA ALIGNMENT

TRIANGLE { |
f
THE VERTICAL FACE OF THE
TRIANGLE WILL DETECT MIS- NOTE HOW THE RIGHT-ANGLE CUT A TRI-
ALIGNMENT AS CORNER OF THE TRIANGLE ANGLE THIS
T DEVELOPS. MAY BE USED TO ALIGN THE EXACT SHAPE
CROSS-PIECES IN RELATION FROM SCRAP
J TO THE WORKBENCH AND TO SHEET BALSA.
) . R :
CROSS-PIECES \ ~—BALSA ALIGNMENT TRIANGLE THE LONGERON ITSELF.
: - 7 s BASE MUST FIT BE-
= STEP X~ ALIGN CROSS-PIECES: gase must riT g
FUSELAGE SIDE ON WORKBENCH (FRONT VIEW) /

STEP XI— CEMENT SECOND SIDE IN PLACE:

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

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

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

CHECK ALIGNMENT ON ALL~
LE.

THE AFT SECTION OF THE
FUSELAGE MAY NOW BE PULLED

TOGETHER AND CEMENTED AT THE

TAIL POST, AT THE EXTREME REAR.

NOSE, AS SEEN IN THE TOP VIEW AT THE 3
EXTREME RIGHT.

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

U

IF THE FUSELAGE SHOWS
A TENDENCY TO BOW ONE
WAY OR THE OTHER OF THE
CENTERLINE, AS AT THE RIGHT, IT 4
CAN BE ADJUSTED BY PULLING THE
ARCHED SIDE REARWARD A FRACTION, AND
PINNING UNTIL THE CEMENT SETS.

STEP XIII—- CHECKING ALIGNMENT:

WITH THE AUGNMENT COMPLETE, THE REMAINING CROSS-PIECES
MAY BE INSERTED.

STEP XIX — SANDING:

GIVE THE ENTIRE STRUCTURE A GENERAL
SANDING TO REMOVE ROUGH EDGES,

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.

CONSTRUCTION PRINCIPLES OUTLINED HERE ARE APPLICABLE TO MOST MODELS USING THIS TYPE FUSELAGE CONSTRUCTION. LEL




GOVERING & FILISHIR

COVERING MATERIALS:

SELECT YOUR COVERING MATERIAL FOR
THE JOB WHICH IT MUST DO. FOR THE
AVERAGE GAS OR RUBBER MODEL, ANY
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 COMPOUND CURVES,
SKYSAIL: COLORS ONLY- APPLY WET OR DRY — CAN BE APPLIED WET OVER COMPOUND CUI
JAP TISSUE: SCARCE AS HEN'S TEETH LIGHT-REQUIRES LESS DOPE -~ MUST BE APPUIED DRY.
CHINA SILK: DIE TO DESIRED COLOR - VERY DURABLE ~ EXCELLENT FOR ALL COMPOUND CURVES.
NYLON: DIE TO DESIRED COLOR- VERY DURABLE. BUT MUST BE PULLED VERY TIGHT WHEN WET.
MICROFILM: REFLECTS SPECTRUM, TRANSPARENT. FANTASTICALLY LIGHT - INDOOR MODELS ONLY.

PREPARATION:

CROSS GRAIN

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

i

ATy

3 =
TS_ALL DENTS, FUZZ, EXCESS STOCK, CEMENT

40UR GRAIN IN TISSUE MUST RUN SPANWAYS.
EXCEPTION IS DOUBLE COVERING TOP LAYER.

B I

GLOBS ETC. MUST BE TRIMMED.OR SANDED ﬁ

DETERMINE GRAIN BY TEARING —
PART OF TISSUE. IMPORTANT!

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

COVERING AROUND WING _ — A
IN ONE PIECE. ’ :‘"“"‘f %

FOR GLOW-PLUG POWERED MODELS, EMHER FUELPROOF
CLEAR DOPE OR REGULAR DOPE AND HOT-FUEL PROOFER
IS NEEDED, —ALSO, PINS, RAZORS, BRUSHES AND COVERING. .

%’RUNNING CHORDWAYS CAUSES SAG BETWEEN RIBS.

~—FOR COVERING DRY AND FOR CEMENTING EDGES, THICKEN DOPE
WITH A UBERAL DOSE OF CEMENT. APELY WITH PAINT BRUSH.

COVERING

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

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

N

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

e P

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

-

STEP X - REVERSE SIDE IS COVERED NEXT
WATER WING PRIOR TO CLEAR DOPING.

it

_ ERS DESIGNED FOR USE WITH THE SAME COM-

0 (]
DO'S AND DONTS: COVERING WET:

WHEN COVERING A FLAT BOTTOM WING, IT IS NOT o \\_’NVLON,

ADVISABLE TO DOPE COVERING TO EACH RIB AND | =7 six,

SPAR, AS THIS MIGHT CAUSE UNEVEN SHRINKAGE. N f o
SATURATE TISSUE IN R

IF THE BOTTOM OF YOUR WING IS UNDERCAMBER- | OPEN PAN OF COOL l ‘

ED, APPLY A COAT OF THINNED-DOWN CEMENT TO OR

WATER. L4
EACH RiB AND SPAR TO PREVENT THE COVERING b
FROM BRIDGING THE CONCAVE SURFACE.

SILK-

BLOT OR SHAKE OFF —!} " & SPAN

EXCESS MOISTURE, B
BEFORE COVERING. yo

R B A

RELY ON COLORED TISSUE OR DYES FOR COLOR X 7 b

ON FREE-FLIGHT MODELS, RATHER THAN EXCESS- | |wades

IVE QUANTITIES OF HEAVY PIGMENTED DOPES. {

WHEN USING FUEL PROOF DOPE AND ALLIED . g 7 ¥ Y

PRODUCTS, DO NOT MIX BRANDS. SANDING SEAL- | -
PULL TAUT AND FREE OF WRINKLES AS

CLEAR DOPE, MAY CAUSE TROUBLE WHEN SHOWN BY ARROWS. KEEP DAMPENING.
APPLIED UNDER A COMPETITIVE BRAND. = — e
IF YOUR MODEL IS INTENDED FOR USE AS A SEA- ) X = x
PLANE, IT IS ADVISABLE TO SPRAY THE ENTIRE =3
FRAMEWORK WITH TWO COATS OF CLEAR DOPE. [

THIS WILL RETARD ABSORBTION OF MOISTURE.

JAP TISSUE IS PREFERRED FOR COVERING, AS IT
HAS FAR LESS PORES AND IS THEREFORE EASIER o B
TO WATERPROOF. STEP IL- APPLY THIN DOPE ON TOP OF WET

COVERING AS INDICATED BY "X" MARKS.
DOUBLE-COVER YOUR MODEL IF YOU SEE FIT. A
FEW COATS OF CLEAR DOPE SHOULD BE APPUED
TO THE FIRST LAYER. DOPE SECOND LAYER ON
TO AVOID AIR BUBBLES. CROSS-GRAIN TISSUE
TO LOCALIZE PUNCTURES.

DO NOT DOPE YOUR MODEL,IF POSSIBLE, ON WARM
HUMID DAYS. THE DOPE WILL TEND TO TURN
MILKY-WHITE. (BLUSHING). RETARDER WILL PRE-
VENT AS WELL AS REMOVE IT. THINNER MAY HELP S
TRY TO DOPE IN A COOL DRY ROOM. 3

DO NOT USE SILK ON WEAK OR LIGHTWEIGHT
STRUCTURES. HEAVILY DOPED SILK HAS BEEN
KNOWN TO CRUSH AND WARP FRAMEWORK.

Sheny

TR

|
!

L M NSRRI AT A LTI SR TR &)

i

f
Bt

&

STEP IIL- 1RIM WITH RAZOR AND
DOPE DOWN EDGES. (THICK DOPE)

5

F
A

At

- Al

4t
S
I |

STEP I¥ - COVER REVERSE SIDE IMMEDIATELY.
DJM

WHEN COVERING WITH WET TISSUE, THE DOPE i
APPLIED TO HOLD" THE TISSUE WILL BLUSH. IF
WEATHER IS DRY, IT WILL DISAPPEAR WHEN DOPED.




ALL COVERING MATERIAL, WHETHER SILK
N . OR TISSUE, IS
ESSENTIALLY AS
FLAT AS A
PANCAKE

IT MAY BE ROLLED INTO ——=
A TUBULAR SHAPE
QUITE EASILY, WET

OR DRY.

HOWEVER, IT CANNOT BE WRAPPED —
AROUND A BALL
(WHEN DRY)
WITHOUT WRIN-
KLING.

< BUT- HALF A BALL IS HALF
THE PROBLEM.

~AND IF WE COVER WITH
WET PAPER, THEN THE

SKYSAIL OR SILK

COMPOUND CURVATURES:

AS DRY TISSUE IS NOT SUITABLE FOR COMPOUND CURVES,
<= WING TIPS SUCH AS THIS SHOULD BE COVEREDaWET

A PARACHUTE IS A PERFECT EXAMPLE OF THE
INDIVIDUAL “GORE" METHOD OF COVERING.

THE TAPERING AIRFOIL CREATES A/
CURVE IN THE THIRD DIMENSION

A ROUNDED STRINGERED FUSE-
LAGE MAY BE COVERED DRY,
BY COVERING EACH SECTION
BETWEEN STRINGERS INDIVID-
UALLY.

NOTE CROSS-SECTION WITH—
SEGMENTS “a,B,C"

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

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

SEG. C- DRY nssus‘\;\/
COMPOUND CURVATURES ARE
OFTEN FOUND AFT OF THE CABIN,
AND MAY ALSO BE COVERED BY
THE METHODS DESCRIBED ABO\:E/

ALLOWS THE FIBRES

V/

—

UNDER PRESSURE
TO STRETCH. PULL
TO SHAPE SLOWLY,

H 1L | E— FAIRED SILK PYLONS ARE DIFFICULT. USE
WET SILK ONLY. PULL VERY TIGHT IN ALL

DIRECTIONS. HOLD WITH PINS, CEMENT.

1

CAREFULLY. FORMERS DO NOT TOUCH SILK!
/('\»\ COVERING HINTS:
UNDERCAMBER COVERING SHOULD EE CEMENTED TO EACH RIB.
A B [

ADHESION -\ E K n l':

\ . T =1 DOPING CAUSES SAGGING OF
a <0 | P o |
TIGHT WATER ] e 7o COMTB OF POORLY BRACED LONGERONS.

— PROPER FORMER DESIGN .\VILL GIVE YOU
A MUCH BETTER COVERING JOB..

SEC. A- RECOMMENDED FOR BEST liESUU’S.
SEC. B- FORMERS WILL CAUSE BULGES.
SEC. C-FAIR, BUT COVERING MAY ADHERE.

SHRUNK TISSUE

DOPE , WELL BRUSHED,
AVOIDS n-us | 4

" PULL COVERING VERY TIGHT ON =
SHORTEST DIMENSIONS. AVOIDS WRINKLE|

SEC A™- POOR FAIRED SILK PYLON DESIGN.
SEC. B ~GOOD WING MOUNT, UNDERCUT FORMER.

DOPING:

USE A GOOD KNOWN GRADE OF
DOPE IS THE BEST ADVICE WE
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

COATS.  SE.A GOOD BRUSH,

FINISHING:

LIGHTLY SAND OFF ROUGH
SPOTS, EDGES ETC. WITH

@.o O SANDPAPER.

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

~

T
TRIM COVERING EDGES SUCH AS™
THIS WITH SANDPAPER.

BRISTLES SET IN RUBBER

TRAIUNG EDGE TROUBLES—\

YOUR TRAILING EDGE (FRONT VIEW)™ \{/iﬁ
P f

ﬁ%
WARPED TRAILING EDGE (COVERED)™

o]
STRAIGHT LEADING EDGE, WARPED >

T.E. RESULT- INCREASED DRAG. SIX FOOT

SELDOM ENOUGH.

CURE: STEAM, OR TRY EXTRA COAT » TWIST TO

OF DOPE ON CONVEX SURFACE.
INCREASED SHRINKAGE MAY HELP.

EXCELLENT FOR A
SMALL MODEL, BUT
A TEA KETTLE VS.A

e T THIS CONDITION CAN EASILY
STEAM-OUT— DOPE-OUT SOAK-OUT BE RECTIFIED BEFORE COV-
DOPE PANEL, HOLD THIS METHOD WILL  ERING AS SHOWN BELOW.
TILL DRY. DOPE PAN-  PROVE VERY
EL AGAIN, HOLD TILL  EFFECTIVE.
WING 1S DRY, REPEAT WITH

POSITION,
HOLD TILL COOL.

OCCASIONALLY RUBBER—
MODEL FUSELAGES DEVELOP
A SLIGHT TWIST BEFORE
COVERING SEE CROSS-SEC.

WARP REMOVAL.:

SOAK WARPED PANEL
IN VERY HOT FAUCET
WATER. TWIST IN
OPPOSITE DIRECTION,
DRY FAST OVER HEAT
HIGHLY INFLAMMABLE

EACH COAT. THIS
METHOD CONDUCIVE
TO SUICIDE. NEVER
WORKS WELL ANY-
WAY. FORGET IT!

DESIRED

SUP RUBBER MOTOR INTO FUSELAGE,
STEAM,

AND WIND MOTOR UNTIL FUSE. TWISTS
BACK TO NORMAL. LOCK PROP & COVER

DECALS:

MOST DECALS REQUIRE SPECIAL ATTENTION IF
THEY ARE TO BE EXPOSED TO FUEL PROOFER
AND HOT GLOW FUEL.

~—FUELPROOF DOPE OR FUEL PRO

GLOW FUEL RUINS UNDOPED DBCALS.

BUBBLING EFFECT.

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

PATCHING:

REMOVE RIPPED COVERING
WITH A RAZOR. WHENEVER
POSSIBLE REMOVE A

BIT OF SURROUNDING
TISSUE SO PATCH MAY

BE CEMENTED TO WOOD,
EUMINATING DOUBLE-
COVERING EFFECT.

WATER AND DOPE TO
MATCH.

o.uM

OFER MAY CAUSE




TROUBLE SHOOTING

® The drawings on these pages illustrate
the basic types of improper flight along
with some of the solutions which are
commonly used. But, remember, correct

flight adjustments are difficult to achieve
when you have to combat structural or
design defects. So, before you start trim-
ming your model for flight, make preflight

checks to see that everything has been
done according to the plan and the design-
er’s specifications.

The power plant you use is a very im-

THE STALL

FLY LIKE THIS

UR M AND
“B" RECOVERS GRADUALLY THEN
IT IS CORRECTLY TRIMMED.

AND THE STI%L BECOMES

INCREASINGLY VIOLENT THEN
THE MODEL IS INCORRECTLY
TRIMMED AND RECOVERY IS
IMPOSSIBLE.

DO 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
INCORRECTLY TRIMMED.

DO NOT FLY LIKE THIS.

STALL ADJUSTMENTS

TILT WING DOWN
{DECREASING INCIDENCE
BY INSERTING THIN

WEDGE. INCREASE
THICKNESS OF WEDGE
AS NEEDED. BE CERTAIN
WING REMAINS A
LITTLE MORE
INCLINED THAN
STABILIZER. |
JTILT STABLIZER UP
_AINCREASING INCIDENGE)

IF WING CANNOT BE
TILTED, USING THIN
BALSA OR CARDBOARD
WEDGE . INCREASE
THICKNESS OF WEDGE
AS NEEDED.

OR:

%EK?!I_IQ_NQSEJWWNG
[ OF GRAVITY FORWARD)

TO RESTORE PROFER BALANCE.

IDE_WIN
IF IT IS POSSIBLE TO DO SO,

OR:
INCREA

IF IT IS SMALL AS IN MOST
SCALE MODELS.

ST)BY INSERTING WEDGES,
AL BEHIND ENGINE OR
NOSEBLOCK.

DIVE ADJUSTMENTS

(TRY ONE OR MORE OF THESE FOR DIVE ADJUSTMENT)

TILT _WING UP (INCREASING
INCIDENCE) BY INSERTING
THIN BALSA OR CARD-
BOARD WEDGE. INCREASE
THICKNESS OF WEDGE
AS NEEDED.

OR:

BALSA OR CARD-
BOARD WEDGE.DO
RAISE STABILIZER
MORE THAN WING.

ADD WEIGHT T)

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

IF T
MOVING

TABILI, AREA
IF 1T APPEARS TO MUCH
LARGER THAN NECESSARY.

OR:
UPWARD iA%ING LPTHRUST‘ BY

OR OTHER MATERIAL BEHIND

TILT ENGINE OR NOSE BLOCK
INSERTING WEDGES, WASHERS
ENGINE OR NOSEBLOCK.

"?%\
W

1




AND ADJUSTING
FOR BETTER FLIGHTS

portant factor. If it is larger than that
which has been recommended, you will
have to exert extra caution when adjust-
ing. On the other hand, a smaller power
plant gives you more leeway. Top-notch
flights will depend on how good the ad-

justments are for the power that is avail-
able for the climb—and the glide trim.

Excessive warps which occur during keyed into place. Check to see that each
the construction of the model should: be
doped or steamed out. Minor warps gen- units. If flight performance is still erratic,
erally can be disregarded.

Detachable flight surfaces can be the
cause of flight variations unless they are

unit is correctly aligned with the other

try the suggestions herewith.

THE SPIN

TRUE SPIN SELDOM
OCGCURS WITH FREE-
FLIGHT MODELS.

DESTRUCTIVE
THAN TRUE SPN,

Exccssﬁt =
SPIRALING THOUGH | .
NOT DESTRUGTIVE,

LIMITS PERFORMANCE.

RECOVERY TRANSITION

LOOPING IS THE STALLED
RESULT OF INSUFFICIENT RECOVERY IS
: hcamm. OF HIGH
\ POWER.

A GOOD RECOVERY RESULTS
WHEN NO ALTITUDE IS LOST AND
MODEL RAPIDLY CHANGES TO
GLIDING ATTITUDE WHEN POWER
IS CUT OFF.

SPIN ADJUSTMENTS

(TRY ONE OR MORE OF THESE FOR SPIN ADJUSTMENT)

TO THE SPIN OR SPIRAL
TO ENLARGE TURN
WHICH IS TOO TIGHT.
ADD ONLY A LITTLE
TURN AT A TIME.

NOSEBLOCK SIDE-

WAYS(ADDING

SIDE THRUST) IN
10N

DOWN TO OPEN UP TURN WHICH
IS TOO TIGHT.

_REDUCE RUDDER AREA IF

. MODEL APPEARS TO BE TOO
OR. _ SENSITIVE TO EVEN A
SLIGHT CHANGE IN TRIM.
REDUCTION OF AREA WILL
REDUCE SENSITIVITY AND
ELIMINATE SPINNING
TENDENCIES.

ELIMINATE WING AND STAB WARPS
AS THEY ARE A SPIN HAZARD. WARPS
CAN BE REMOVED BY STEAMING OR

DOPING WING WHILE HOL|

2 CORRECT
OR: POSITION UNTIL
WARP DISAPPEARS.

OR:

IF MODEL REFUSES
TYRN ADJUSTMENTS.

RECOVERY ADJUSTMENTS

(TRY ONE OR MORE OF THESE FOR RECOVERY ADJUSTMENT)
TILT ENGINE OR

1S THE RESULT
STEEP CLIMBING
GLE.

A TRIM TAB ON WING OR|
IN A NOSE

UP OR DOWN ATTITUDE
WITH INCREASED OR

TILT INE OR_NOSEBLOCK DOWNWARD IF MODEL LOOPS
UNDER POWER PREVENTING A GOOD CLIMB AND RECOVERY.

ND THE Rl R

) RUDDER TRIM CAN BE
MADE TO INCREASE
OR OR DECREASE SPIRAL

IN CLIMB.

[
INCLINED HIGHER
THAN STABILIZER.
IMPROPER SETT!
WILL RESULT IN
POOR RECOVERY
OR NONE AT ALL.

K BALANCE FOR MODEL MAY
HAVE BEEN ADJUSTED WITH IMPROPER
CENTER OF GRAVITY LOCATION. SHIFT
POSITION WITH BALLAST AND RETRIM

ACCORDINGLY.

OR:
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CONIROI

ERS\VISITIEMIS

INSTALLATION DETAILS FOR JIM WALKER “U-CONTROL" SYSTEM
COMPONENT PARTS:

Qv

BELLCRANK: METAL !S
ADVISED. AVAILABLE

PUSHROD: ACTIVATES —
ELEVATOR &4—6““”@

ELEVATOR HORN: ——

. CONNECTS PUSHROD

/

SNAP OR SLIDE——=

CONNECT! ORS —

CONTROL HANDLE SHOULD BE
STRONG, EASILY ADJUSTED.

CONTROUNE WIRE: USE SIZES

S STABILIZER

BELLCRANK TYPES

@
OTHER POPULAR CONTROLINE SYSTEMS INCLUDE THE “MONO-
LINE", DESCRIBED IN FEB. 1952 FLYING MODELS, AND
THOSE OF VARIOUS KIT MANUFACTURERS, DESCR!BED
IN THEIR KIT PLANS

TYPICAL STUNT TYPE BELLCRANK (SHOWN 2
SCALE) IN NEUTRAL AND UP AND DOWN
ELEVATOR POSITIONS.

¥

H/REBALL TYPE <

AND BIND TO CROSS-BAR.

TO ELEVATOR. AND LENGTHS SUITABLE FOR
COMMERCIALLY. YOUR ENGINE AND PLANE. counscrons
2 3 N
ELEVATOR HINGE /-i/\ > BASIC LAYOUT: oo FIREST INTRODUCED ON
. b THE AJ. FIREBALL, THE
-« Y@ UP AND DOWN WRIST MOTION ON THE CONTROL
®3 o »/ HANDLE CAUSES BELLCRANK TO SWING ON ITS “U-CONTROL" SYSTEM
ELEVATOR-=~" ™~ A PIVOT. THIS ACTION MOVES THE PUSHROD R ANED WIDESPA!
i, < ORN AND ELEVATOR HORN, THEREBY PRODUCING OPULARITY.
P o ® UP AND DOWN ELEVATOR ACTION. .~ CONNECTORS
G o= PROBLEMS:
N, -

~Pvor aou/" LINE GUIDE

ELEVATOR HORNS'

SOLDER, THEN CEMENT

CONTROL HANDLES:

SIMPLE AS THIS CONTROL SYSTEM IS,
PROBLEMS CAN CREEP IN IF WE ARE
NOT CAREFUL. TROUBLE SPOTS ARE
NUMBERED ON LAYOUT SKETCH.

“—LEADOUTS —=~
v

(D CONTROL HANDLE  SHOULD BE AD-
JUSTABLE SO THAT IT MAY BE SET

FOR NEUTRAL ELEVATOR ON ANY MODEL|
TN\ BELLCRANK @ FLEXIBLE STEEL CABLE HANDLE
LEADOUTS ARE ADVISED. BRONZE
CABLE, CATGUT, FISHLINE ETC. WILL
BREAK UNDER STRESS.

= (® WEAK CONNECTORS ARE DANGEROUS.

THESE TYPES PULL TEST TO AVOID ACCIDENTS.

REQUIRE NO @

SOLDERING. ——

T

@ DO NOT USE THINNER WIRE THAN
. RECOMMENDED FOR YOUR ENGINE,

@ LINES MUST BE FREE OF KINKS.

—~—BOWT TO
ELEVATOR |
| @ UNES SHOULD BE CORRECT LENGTH.

| WASHER

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

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

@ WIRE CONNECTION AT BELLCRANK

TUBING (WITH FLATTENED DRILLED ENDS) SOMETIMES USED.

NOTE WHAT OCCURS WHEN TOO SMALL A SIMPLEST OF ALL STEEL CABLE ggl&%n | MUST NOT SNAG ON FUSELAGE SIDE,
BELLCRANK IS USED LEADOUT WIRES INSTALLATIONS 1S SHOWN HERE. BAND | OR LIMIT BELLCRANK MOVEMENT.
TRAVEL TOO FAR, NECESSITATE SLOTS |
IN FUSELAGE. LEVERAGE ALSO IS LOST e e b STUHL L \_HALF OF (@ IN LARGE OR HIGH POWERED MOD-
-| ELS, A BEARING IS ADVISED AT THE
R TO. NEUTRAL. ON ANY MODEL.. PIVOT. ANCHOR PIVOT BOLT MOUNT TO
FOR ELeCTmCAL TWO MOTOR MOUNTS FOR SAFETY,
SPEED SYSTEMS, USE MANY EXCELLENT HANDLES ;
GAKELITE BELLCRANK. ARE AVAILABLE COMMERCIALLY ® o )
- =5 SOLDER NUT TO PREVENT LOOSENING.
PUSHRODS: ————mr — ~ @ IF LESS MOVEMENT OF THE ELEVA-
JOGGLE CONNECTIONS ARE EXCELLENT ON CONVENTIONAL WIRE TYPES. DUAL PUSHROD —= &“:&%ﬁ&ﬁ%&ﬁﬁ?ﬁm TRAIN-
e e e )
= uomﬂcmo\n\

FOR BUTTERFLY STABS. @ USE LARGEST BELLCRANK POSSIBLE

SENSITIVITY:
THE MOST COMMON CAUSE OF CRASHES
AMONG NEW FLYERS IS OVER-CONTROLUNG. 2
BY REDUCING THE SENSITIVITY OF SN
THE CONTROLS FOR TEST FLYING,
THE POSSIBILITY OF SUCH CRASHES @
IS ELIMINATED.

INCREASE
—_— i TO DECREASE SENSITIVITY -

e W
1_@ TEST FLY WITH STIFF ELBOW.

 ——

REDUCING BELLCRANK SWING REDUCES
ELEVATOR TRAVEL, BUT NOT THE SENSITIVITY.

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

INCREASE
1

PUSHROD HOLES

(i@ FRICTION COUPLED WITH AIR PRES-
SURE TEND TO "BOW" THE PUSHROD.

IT CAN WRECK YOUR MODEL. SUPPORT
i IT IN CENTER WITH A GUIDE

(@ ELEVATOR HORN (AS SHOULD ALL
CONNECTIONS ) MUST FORM A SNUG
FIT WITH PUSHROD TO PREVENT PLAY.
ALTERNATIVE
(® cROSS-BAR (CONNECTING ELEVATORS)
MUST BE STRONG, WARP RESISTANT.
| USE HARDWOOD OR PIANO WIRE.

|
L
5
3
.

(@ HINGES MUST BE RUGGED, FUEL-
PROOF, WARP - PROOF, UNAFFECTED
BY VIBRATION AND FRICTION- FREE.

DECREASE




ELEVATOR HINGES:
E CRINOLINE CLOTH HINGE IS EASY TO MAKE, SHORT UVED,

LMB

—  _|

\ @ } SUDE/
/INGES SUCH AS THESE, AVAILABLE WIRE ’r

AT YOUR HOBBY SHOP ARE EASY THROUGH
N
DOPE AND GLUE ON FLEXIBLE EDGES MAY CRACK THE SIOEINSTALL STROUBEESEREES TUBING  /{ENGTHS OF TUBING. CEMENTED
CLOTH. THE CLOTH ALSO LEAVES A BUMPY EFFECT, TO STAB AND ELEVATOR MAKE
MARRING APPEARANCE OF THE TAIL ASSEMBLY. TUBING AND WIRE HINGE. AN EXCELLENT HINGE.
" c_;%a WITH BaLSA,! SAND
- /W
THE INTERLOCKING WIRE HINGE 15— TUBING —=f5
EXCELLENT FOR SCALE JOBS. z
. R - AN, SAND—T T\ ELEVATOR _|
ELEVATOR MOVEMENT ——FULL UP AND FULL DOWN 7 | CONNECTIONS: [
FOR TRAINING PURPOSES UMIT YOUR B e BIND AND SOLDER .2
ELEVATOR MOVEMENT TO 5° DOWN, /o \ R e
15 UP - . % | rmm——_
C—-_—;@?/ —?,— IF ELEVATOR IS STILL IN CONNECTIONS “SHOULD BE 2
~~ ™ 53— UP POSITION WHEN DOWN STRONG, PULL TESTED. ~
LESS DOWN IS NEEDED - ELEVATOR IS DESIRED, -
DUE. TO GRAVITY. N SLIDE STAB TOWARD REAR. = < @
450 ONE TUG ON THE LINES AND THIS
e CONNECTION WILL BREAK ——ERTE D
J[_ e
STUNT MODELS MAY 4,; STAB IN POSITION (D BEND CONTROUNE WIRE, SUP SNAP OR SLIDE CONNECTOR ON.
USE UP TO 45°¢ UP \ s 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.
— e —_— — _ I
UNE GUIDE: RUNNING CONTROLINES

BELLCRANK MOUNT: _
_ THROUGH THE WING
WHENEVER POSSIBLE,
LESSENS DRAG AND
ELIMINATES THE NEED

S = BEELCRANK -25%, FROM LE | -FOR A LINE GUIDE,

4‘—“:@1\2 C.G.- 33% FROM L.E

‘/\ — e e——
/ >\\ NO LINE GUIDE IS NEEDED ON THIS WING.—

S
o __“YOUR MODEL IS A POTENTIAL WRECK, IF = - e
TS BELLCRANK IS NOT RIGIDLY MOUNTED. NO LINE GUIDE 13 NECESSARY
IF YOUR BELLCRANK IS ATTACHED TO ANYTHING BUT THE
—

MOUNTS, IT MAY SUDDENLY TEAR OUT. -
SCREW PLYWOOD BELLCRANK mounﬂm:rs' UNE GUIDE Locmou FOR BIPLANE NOTE LINE GUIDE - / &

IMPROPER TRIM ACCOUNTS FOR MANY
FLIGHT TRIM: CrasHgs THE MODEL MUST HOLD
TIGHT ON THE LINES AND FLY WITH
ITS WINGS PARALLEL TO THE CONTRO-
UNES AT ALL TIMES.

1
O-— STANDARD ADJUST-

MENTS ARE NUMBERED -J

4XED AILERONS ARE EXCELLENT FOR
TRIMMING BANKING TENDENCIES. TACK
UGHTLY WITH CEMENT, UNTIL FINAL
ADJUSTMENTS ARE MADE. AILERONS
REPLACE WING WARPING METHOD AT

-

IF A CONTROUNE MODEL IS ALLOWED TO BANK, IT
WILL LAND AND TAKE-OFF ON ONE WHEEL, TEND
TO FLY INSIDE CIRCLE, SLACKENING LINES.

N @ LEFT.
BANKING MAY BE TRIMMED BY WARPING THE (© SUGHT RIGHT RUDDER
TRAILUNG EDGE OF THE INBOARD PANEL DOWN, 2 SWEPTBACK CONTROLINES
(WASH-IN) AND THE TRAIUNG EDGE OF THE (3 LEAD WEIGHT IN OUTBOARD TIP &E:{:;og:og:?:n’“g Be ::&PEE:,UB::'S':EGD
—OUTBOARD PANEL UP. (WASH-OUT) @) RIGHT THRUST WHEN NECESSARY. »
CUT ONE 6" DIA. 3/8" PLYWOOD DISC. REEL AND LINES: =
\ = ——— et .
A CUL. WO 7" DIA. 178 KINKED WIRES SHOULD BE JUNKED, NOT STRAIGHTENED. THEY ARE
PLYWOOD DISCS. NOT SAFE. USE PRECAUTION INSTEAD OF PLIERS.
~-DRILL /4" HOLE THROUGH DISC CENTERS. A HEAVY RUBBER BAND STRETCHED
CEMENT TOGETHER, ALIGNING HOLES. FROM THE SCREW TO THE DOWEL

ON THE OPPOSITE SIDE, HOLDS THE
CONTROL HANDLE

-~ “CONTROLINES
IN POSITION:

NOTCH AT ANGLE

CRANKING ., P
KNOB— 7"DIA /8" PLYWOOD DISCS
o
SNAP OR SLIDE
. CONNECTORS FLAT HEAD
SCREW LY HOOK ON FLAT NAILS
NEAD NAL HOLDS THE
WASHER - - DOWEL FLEXIBLE
) CRANKING HANDLE CABLES
'~ WASHER KNOB IN PLACE.
6" 0l1a. 3/8" PLYWOOD DISC. —HANDLE SCREW, WASHER DUM




by H. A. Thomas

Reprinted through
courtesy of "Air
World"' magazine
and Polk's Model
Craft Hobbies, Inc.

REFLIGHT adjustments share
Pequal importance to the pilot &

skill and experience in all con-
trol-line flying. Design factors, of
course, are of fundamental im-
portance. a model of faulty design
can be too much of a handicap for
even the best “pilot”

Simply stated, the design of a
control model ought to include: 1.
Good proportions, 2. An adequate
tail moment arm, 3 A stabilizer ex-
ceeding the elevators in area, 4. A
stable wing section, and 5. A center
of gravity location toward the wing
leading edge. (Regarding wing sec-
ticns, we can simply state that
those having a slight upturning on
the lower entering edge have been
found to be consistently more stable
and more easily controllable than
those without.)

Taking for granted that you have
a model of good flight potentiali-
ties—a popular kit type, perhaps—
we will outline the preflight ad-
justments which may aid you in
handling it successfully.

Flying anti-clockwise, a model
ordinarily needs only slight trim-
ming to maintain adequate line
tension. Moving the wing guide
slightly rearward to produce a very
slight yaw is a favorite method of
many builders. Often this is all a
fast plane will require. A tab ofl-
set to turn the plane outward is
a good test-flight precaution. Off-
setting the thrust line is seldom,
if ever, required. The wing ought
to be warp-free or slightly warped
to hold the inner wing up. Never
use extreme adjustments; let the
speed cf the model govern the
amount of tab setting: the higher

CONTROL LINE TIPS

the speed, the finer the adjustment.

Balance is of utmost importance
as your first experience with a tail-
heavy model will quickly demon-
strate. Nose-heaviness can be tol-
erated to some extent but tail-
heaviness invariably brings out the
worst in any model. If we tried to
condense this entire text into one
sentence, it would be something
like: Make certain that the model
is not tail-heavy. From the leading
edge, about 25 per cent of the
chord distance is a good location
for the balancing point.

With the model now seeking to
fly level and tending to hold the
flight lines tautly, we will mention
the bellcrank linkage which gov-
erns our control over it. The ac-
companying sketch points out the
lever arms and how their relative
lengths dictate control sensitivity.
Most experienced “pilots” prefer a
not-too-sensitive system, which
means: Leave the elevator horn
fairly long, the spacing of the bell-
crank holes fairly far apart, and
the push rod hole quite near the
pivot center. Elevator area ties in

with these factors, too, in deciding
how quickly the model is to re-
spond to our control handle move-
ments.

In the interests of safety, a2
sketch has been included to show
the flight lines and their terminals.
lncldenuuly, the Academy of Model
Aer ds that no
strings, cords, or swivels be used
and that the lines be sufficiently
strong to withstand a pull-test of
ten times the model's weight. Never
use lines of less than .008 diameter
—.012 to 014 are best for class C
models and the new braided lines
are highly recommended.

The milder the breeze, the better
are your chances of “soloing” suc-
cessfully. In wind, the model at a
constant airspeed is altering its
ground speed plus and minus the
wind velocity in each circuit. Pic-
ture it this way: Flying in a 15.
mph. breeze is identical to flying

in calm air from the top of an auto
which is moving at 15 mph! It is
at once apparent that the difficult
part of the circle is the upwind
portion where the tendency to drift
inward oppcses the model’s outward
tension on the lines. Since control
is entirely dependent on line ten-
sion, the takeoff and other critical
parts of the flight should be made
on the safer downwind side,

In preparing the model for take-
off, make a sort of ritual of check-
ing the line attachments to see that
controls have not been accidentally
reversed. Glance also at rudde:r tab
or other adjustments and separate
the flight lines. Smooth, constant
pcwer is most desirable in control
flying; use fresh flight batieries
and adjust the mixture carefully.
Finally, when all is ready, the as-
sistant awaits a final signal from
the pilot before releasing the model.

Flying technique varies with the
individual and with the type of
model. A tall-down takeoff is safest,
cne in which the model rolls on
three points with elevators up and
leaves the ground in this attitude.
On becoming airborne, controls
must be quickly neutralized to pre-
vent stalling. Bear in mind the im-
portance of flying speed and be-
come accustomed to the natural
tendenqy of the model to settle a
bit on the downwind side and to
balloon as it heads into the wind.
Never mjove the handle without be-
ing ready to reverse it with a quick
neutralizing movement.

Do not risk an accident by
maneuvering the model violently
when it is near the end of its fuel
supply. At the instant the engine
stops, lower the nose and establish
a normal glide. Near the ground,
slowly flare the glide out until the
elevators are full up &t the landing.

Control-line flying is based on
natural reflexes and most people
learn it quickly—Learn your
plane’s characteristics, maintaining
alrspeed; remember the wind di-
rection and velocity.

* EASY ro cournot.
A= BALANCING POIN

FACTORS GOVERNING CONTROL MODEL STABILITY

L
DIFFICULT TO CONTROL
B = TAIL MOMENT (L[NGTN)
(<) snanuuk ELEVATOR PROPORTIONS
O = WING SECTION TYPE

EFFECT OF WIND

CLIMBS, LOOPS, OTHER MANEUVERS

> {— WIND

LEVEL FLIGHT & MODERATE MANEUVERS
ONLY - EXCEPT IN GENTLE WINDS

FLIGHT CONTROL

CLIMB

| \

WING TAB OR
WARP

WING GUIDE

BALANCE & WING GUIDE LOCATION

25% CHORD
&
BALANCE RANGE

LEVEL

i3 ¥ LOCATION CONTROL LINE OUTLETS : 2
THRUST
OFFSET NEAR CENTER OF RESIST- B FLIGHT LINES
ANCE (VERYICALLY) FLYING L
JADJUSTMENTS TO MAIN LINE TENSION B A SRS \r S
. Ve 7 PLANE'S ¢
" CONTROL LINKAGE
;,»ﬁ? [
% DECREASE TO REDUCE SENSITIVITY / }
\ o : "0 1 \
—~—— - Before takoott "\ _¢~_ SOLDER EVERY
A = CHECK CONTROLS TO SEE rm\r —~ CONNECTION
S LR faoud e £
INCREASE TO REDUCE SENSITIVITY \-’ =
: - g-iﬁz‘“ﬁ"&g‘ﬁi fai";‘.:m M5 | A=F(EXIBLE STEEL CABLE
oIS o i st B = STEEL FLIGHT LINES (oor mia 3 o1 wr,
M o= rr:ftct;ssz S%?‘af‘.l. DOWNWIND AT C=STAINLESS STEEL LEADER WIRE
2T CONTROL-LINE TIPS =

e



POUWGER PLARNTS

RUBBER MOTORS
METHODS OF PREPARATION
|.CONVENTIONAL METHOD 4 OVERLAP ENDS

1"‘:‘

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

STEP TWO. LAY OUT REQUIRED NUMBER OF
STRANDS AROUND THE PIN MARKERS WITH
AT LEAST TWO INCHES OVERLAP AT EACH
ENO.

2."ROPE" TENSIONER METHOD

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

-0
STEP TWO. PREWIND MOTOR APPROXIMATELY 100 TURNS.

STEP ONE.PREPARE MOTOR TWIGE THE REQUIRED LENGTH

USING THE CONVENTIONAL METHOD. STEP THREE: HOLDING SRIEP FouRcsmo ENOS i
BOTH ENDS LET MOTOR ENTWINE. BER TO COMPLETE MOTOR.

TYPICAL MOTOR BEARINGS

FRONT BEARINGS_

W—HOOK ROUND HOOK TRIANGULAR HOOK DIAMOND HOOK
DOWEL & BOBBIN ROUND HOOK & DOWEL DIAMOND HOOK & DOWEL

TRIANGULAR HOOK 8 DOWEL

RUBBER LUBRICANTS

WARM WEATHER:
MIX SIX PARTS OF
GLYCERINE TO EVERY

Y 60 % COLD WEATHER:

i MIX FIVE PARTS OF

AVOID:
| = GLYCERINE TO EVER

LUBRICANTS SUCH AS
FOUR PARTS OF g FIVE PARTS OF CASTOR OIL SHOULD
TINCTURE OF GREEN TINCTURE OF GREEN NOT BE USED BECAUSE
SOAP. = SOAP. T<-.1] THEY CONTAIN FATTY

MOLECULES WHICH
o o
CARE AND STORAGE gap— WRAP RUBBER MOTORS '
2 LOOSELY IN SOFT
CLOTH AND PLACE IN

LARGE JAR OR
METAL CONTAINER.

SQUARE KNOT BEST
A FLIGHT IF IT S— FOR TIEING BROKEN w
SHOULD GET DIRTY. STRANDS.FOR SECURE . !

KNOT,CLEAN AND MOISTEN
BROKEN STRANDS BEFORE

WINDING EQUIPMENT AND PROCEDURE ™" ™"

WASH MOTOR
THOROUGHLY
AFTER A DAY’S

STRETCH MOTOR AS INDICATED
TO OBTAIN MAXIMUM NUMBER OF
TURNS. MOVE IN SLOWLY TOWARDS
THE NOSE OF THE MODEL

WHILE WINDING.

USE LIGHT WINDER
FOR INDOOR MODELS
WITH HIGH GEAR
RATIOS TO SPEED
UP WINDING.

USE HEAVY DUTY WINDERS
FOR OUTDOOR MODELS.
FOR SAFETY FASTEN
WINDING HOOK SECURELY
IN PLACE.
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