Basics of Giant Scale Design
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Are you ready to design?

* Have you mastered; Plan Building or Kit Bashing?.
* Are you a good pilot?

* Do yo\understand pPAsiC principles of structure
and fllght /

s \Will you eﬂjgy EVETY step in the preocess? »

/

[ don & hiave to. be an aeronauiicall
TlSSOaTbaWith a prover cfesi i

\, M £1) _ﬁ B¢ ],-\W_\ﬁ
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“An airplane is a group
of compromises 11} y/ﬂy
/ﬂ\(/ose formation” /

- Allen Penticoff




Design Methods

Analytical
Accurate and optimal
\\Vlath intensive

. R%ﬂ\s super. computer and wind tunnel /
fo)

4 Forp essionallaerenauticallengineers only,
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Design Methods

Anpalytical
Accurate and optimal.
ath intensive. ,
" Reguires super computerrand wind tunnel. /

[0 a‘@fessional aeronautical engineers only.

\\ IHeuristic
| -ejom‘accumulated EXPErience.

VIBUESRCHERUESTOMprevious designs. 4
.,QM a3t 2100ligz0la 1) froclsli;
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Six Steps in Scale Design

Gather all the documentation that you'll ever, need
Deﬁde 0N MEdEel size & purchase components

EnlarNiews to medellsize
lrace: ther s=view: & fillfin structure /
Save!'the erigimal, build from blue line copies

> Uge \awlngs as you build & fly: » y




Labor Reguired

10% Research

0% Design & Draw.
500 Cut Woeoeden Parts
10%, Make E/G, Plastic & Metal Parts /
20% Build Airframe o
Zoy/on COVET; Paint & Detall




Build or Buy?

Wheels

o Vacuum-kFernmed Canopy

e Struts

* Fiberglass Wheel Pants /

e Eikerglass Cowl »

: Sbecals

H fler

|F you ouy, firis it/
SIZEN G rnaz fﬁ*ﬁlk—ggg —

EIST
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Documentation

» 5:-View Drawings W/Cress Sections
o Black & White Phoetes

A .
o, Color Drmegs oI Phoetes /
J Color Proofs ST “
\ipS ' decumentation you'll
ever need before /
Plrbfl(‘ VIGHE] S5 proceeding -

Racoricils Diffsranegs!
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When to Deviate From Scale

N\
7z T NEWV/ETR
"“aﬁf“a Well ... except for compelling
=2 reason!

\Q Examples:
« \WWashoeut — FFor low speed stability /

|dence — | too negative
— Cut high for grass

4
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Don‘t!

» Enlarge the tail

*AUse flat sheet instead of an airfoll in the tail

o VIGye the wheels ferward |
. Inc?gase dihedral
. Thickerhhe wing /
Shorterﬁhe landing gear

AGEG OM rust o)f S|de thrust /
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Choose 3-Views Carefully!
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* WWeight Is preportional to size?

* Areal s proportienal te size?
Speed|is proportional to Vsize

Example: /

span 7Ly model scaled up to
% will weigh 20Lbs, fly 20%

“f oJifele|t
_ar and re |e tW|ce the

4
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Power: IS, Proportional to Size °

ote: Small .changeiin size requires large change in power}

Example:

60/=sized model of 70" wing span, /
enlarged to 100" span requires 3.45
. § timesithe pewer {

(Sziig IJO l/nb" Quadra 35

*U Reno 2009 P51’s
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Start Withi TThe Propeller

hat size prepellierand RPM do |
ne d to) propel/this airplane? /

=~

hen plck the engine!
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Enlarging 3-Views to Model Size

3rd scale is 1/3rd bigger than ... Copy 3-views, check length & width

8 o « Calculate enlargement factor' = model
4

\ Span/S-View: span
1/4 scale which'is 1/4 bigger than ... : i
[SCIEWRETBR BT REN =, calcylate drawing height =

| AR
- ”

J < 36 /enlargement factor, /
Cutup,, rearrange 3-views, draw: calibration

1/5th scale which is 1/5th bigger than ... e
*:1“ ~ lines

Enlarge to 36 height max, any length

—

I/Jr“ _)(" \}
5

~s~o

Serfy correct dimensions — length & width
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Enlarging Services

*\ Look In Yellow Pages for Engineering copying Services,
OZLID copying, ete... for architects, engineers,

suN yors, efc...
. Cop;%‘ge standard is 36" max height, any length

J Photocopy' enlargement cost is about $40 for one Y4 :’
scale diavvip

e

MaxAfter
Enlargement
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Copy: structural details from a proven
design of similar size & construction.

For Example:

» Todesign a 95" span Nakajima Ki 27 .z
Nate, r i\e\r to plans of a Ziroli P-47 | Jss=is

- Same ribispacing, ply thickness,
sheetinggﬁ\t\ringers, mounts etc =

S Same: ‘out, lncidence angles,
IEWESIREHE:, WEIght EIC. ..




Drawing the Plans

\\“""[\_)»raw master w/0.5 HB pencil on 1/8™ quadrille-rule vellum
Lé-t.\wide paper hang over left & right edges of table
White,table works better for tracing

Build frem copy. 6fi master drawing

Update themaster as you build! >
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i D}rawing Tools

5mmHI§ MechamcalPenoiF**v{:ircle Template

["NRET er\& Ihln Vetal Shlelq W B (FrenchCurve 1 [ [ [ [ [
HE 45° S P|astic Thah e . Shlps Curve |
e | 30°- 60 ‘?.Pl’éstic;]'ﬂénéle_.. - 36" White Drawing T able 1

4 N —

fﬁ jZ”jRgL_;A : E iBnght Shadow LES?LIQTIITFTT \
7*ﬂ1_ong S{ralghtf’dge—-~~~ = & & S

* Compass, SN e

f:‘l 000




Enlarged Wing View
Ready For Trracing




Lofting a Line Between
Two Other Lines

30% 70%




Lofting Wing Ribs

* \Draw wWing top-view: & front view: Wi/l positions
» SUperimpose root, mid & tiprairfoils ... no washout yet!
» Adjust choerds & thickness perwing tep: & front Views
» Mark LE, T.E., top; bottom ef airfoils
* Interpolatecurves of remaining airfoils
* Jrace each airoll, subtracting sheeting & add spar notches /
o Rotate il for wgshout add alignment tabs
\olo detalls tc%ch riifor ailerons, flaps, retracts, etc..
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ModelCAD! Intermediate
Drawing oefia Wing Rib




Lofting Fuselage Formers

* Draw fuselage tep view & side views wi/
fermer positions

o Superimpose know former halves

« Adjust height and width per fuselage top
& SIde VIEWS /

* Mark width & height of remaining fermers
* |[terpolate curves ofi remaining fermers
-+ Trace each fiermer half, subtract ¥
SSHELng add stringer notches
REVETSERNE draWingtrace tfie otiershiali

‘1\\"‘—- N

NBigBirds.
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Fuselage Formers




Draw: Ine \iaster

* Draw the master copy.
on vellum or Mylar ®

* Bulld the ?IJTOJ?IHP’ rom
COpIES o1 the Master!

s Upoeate 'the Viaster as
youRUIIC & 1iy; net Iater!

N
% o
G o P ANTAEGSEN
" Designs
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Thanks for-your time!

Enjoy. Your Next Scale Project!

[RESOUIGES: ...
hF”C]ht Sprinq 20):10) Additional RESOUrCES

»  Shindin Machine - Custom Landing Gear,
Slmp\lfled Scale Design - Article Shindinmachine.com :

« SAC Midwest - Custom Instrument Panels,

NB I q B I rd S:C0Mm Sacmidwest.com

 F[ree! Scalehan Downloads, 3-Views, - Axels Pilots - Custom Pilot Figures, Axels-scale-
Documentation; =iberglass Parts pilots.de a!
Scale Wheels, Re}fracts etc . . ks,

Pro-Mark — Dry-Transfer Decals & paint m/

» Scale Elyers ofi Minneseta — News

Pro-Mark.com
[Letters, EVents, Meetings Info etc ... il Landing Gear - Struts, TnTlandingGear.com
N

Sontact Informat\n Andersen Apell Hobbies - Sheet Meta.l Struts; AbellRC.comn
_)‘_“:)JJHJ MICke A éraft & Accessories © Bisson Custom Mufflers - BissenMUufflers.com

ARGNEC IO Qlflrl. ScalerR/C J Bob Banka's Aircraft Documentation /Photos &
3\Views, Bobsairdec.com

Aeleliiigrizll Resatirsas & Suildine el
/a INES) S] Y JJ*“\' deuum Eerming forthe Hobbyisi# = Beokion
NENVACHNImEermIng, R_C VIFEIENS;

4

”OUO .I,JTOCIOWI’J c om/—w/

Clearprint Draiting & Desiyn Feie-OU Vel
100058, 38" < 20 yels
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