SECRETS OF MODEL AIRPLANE BUILDING
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AND CONTEST

WINNER TIPS!
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@ GAS and RUBBER power
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® Fuselage construction and
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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







