Basics of Giant Scale Design
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Are you ready to design?

* Have you mastered; Plan Building or Kit Bashing?.
* Areyou a gooed pirlot?

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

o Wil you y EVETy SIEPIIN e Process? »

I dont fiave to) be an aeronauticallt
eSS Larawitli o proven desigi.”
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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

4 R%u\s super computer;and wind tunnel ‘
* Eor, p essionallaerenauticallengineers only, |
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Six Steps inScale Design

» Gather all the: decumentation that you'll ever need

. Deﬁde 0N MEJE] size & purchase compenents

. Enlargxﬁ\-;/iews to medellsize

o [lraceithe S=view & fillin; structure /
e Save:the erginal; builld from drawing CopIeS
Ugclzira a}wmgs as you build & fly: > y




Labor Required

10%, Research

0% Design & Draw. |
5% Cut:Wooden Parts |
10% Make E/G, Plastic & Metal Parts /
20% Btuld Alrframe

25%) ver Pamt&De all
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Build or Buy?

Wheels

Vacuum-Formed Canopy

Struts
iberglass Wheel Pants /

Flberglass Cowl
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Documentation

» 5:-View Drawings W/Cress Sections

o Black & White Photos

A\
* Color Drawings orfPhotes /

e Color P rOOfS Gather all docameniation

DA \ipS youll ever need vefore
= proceeding.. ..

Plrbflf‘ Mocdals
| REGONHIE: )//' Z ’7 2

P e
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When to Deviate From Scale
\ Never!

e well.... excepr for compelling reason!

\Q Examples:
» \WWashoeut — For low speed stability /

C|dence — [ftoo negative
doprs/pants: Cut high for grass
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Don‘t!

» Enlarge the tail

*AUse flat sheet instead of an airfoll in the tall

o VIGye the wheels ferward |
. Inc?gase dihedral
- Thickerﬁhe Wing /
Shorterﬁhe landing gear

Acle| e OM rust o)f S|de thrust /
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Choose 3-Views Carefull

mNBigBirds.com



» WWeight Is proeportional to size®
* Areal s proportienal to sizez
Speed|is proportional to Vsize
Example: /

70%5;040 /L0 \model scaled ap.70 1007
-~ W?iwé}’yﬁ 20103, 1y 207 fasier and.

IEHAENNICETNEPANT: - 4
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Power is Proportional to Size °°

oter Small.change in sizeirequires large.change in power!

EXample:

= S/zed model 0170 wing span, enlarged. 7@/
/00 “pan requires, 345 fimes. fhe power:

S \7/]@ /6’0 Mok/ 2./, Quadra 35 ... ) 4
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Start With The Propeller

hat size prepellerand RPM do |
£l d\ propel/this airplane? /

NN
o

hen pickithe engine!
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Enlarging 3-Views to Model Size

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

1 o « Calculate enlargement factor = model
4

\ Span/3-view: span
1/4 scale which'is 1/4 bi than ... : .
fASCEMIEIBER B0 e, e culate drawing height =

A\
- R A 36" /enlargement factor

4 L .
L/5th Scalz E is 4/ St DL Eag Cutup, rearrange 3-views, draw: calibration
*:Fl ~lines

‘ %\
1/6thsca Enlarge to 36" height max, any: length

-

Shiyacoect dimensions — lengthr & width




Enlarging Services +

: |_ook In Yellow: Pages o) Engineering copying SErvices,
OZLID copying, ete... for architects, engineers,

surveyors, etc...
. Cop;%‘ge standard is 36" max height, any length

. Photocopy enlargement cost is about $40 for one Y4 :ﬂ
scale diavvip

—

Enlargement

| WinBigBirds.com }



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

For Example:

» Todesign a 95" span Nakajima Ki 27 .z
Nate; 1 fer to plans of a Ziroli P-47 / Jes~e=

e Same rib spacmg ply thickness,
sheetlngq strlngers Mounts etc

L Same out incidence angles
tATOWE) C 5\ veight etc..



Drawing the Plans

\“‘"‘Draw master w/0.5 HBE 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. efi master drawing

Update themaster as you build! >
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Enlarged Wing View
Ready For Tracing




Lofting a Line Between
Two Other Lines




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

e Mark LE., T.E., top; boettem off airfoils
* Interpolatecurves of remaining airfoils |
* Jrace each airoll, subtracting sheeting & add spar netches /
* Rotate rilfor wgshout add alignment talbs

\olo detalls t&gach rbifor ailerons, flaps, retracts, etc..




ModelCAD! Intermediate
Drawing efia Wing Rib




Lofting Fuselage Formers

* Draw fuselage tep view & side views wi/
former pesitions

« Superimpoese knoewn former halves

« Adjust height and width per fuselage top
& Side views

* Mark width & height of remaining fermers

o |Rterpolate curves of remaining| formers

= [race each former half, subtract ¥

sr ::._.; add|stringer notches
REVETSEMHE dliaWi acerheeuierhali

4 T ———

P f /
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Fuselage Formers




Draw TThe Master

Draw the master copy.
\s vellum er Mylar®

* Bulld the airplane friom

copie\s“of the Master!



Enjoy Your Next Scale Project!

Resources...
HighElight: Spring: 2010 Additional Resources
Slm 7 Ifl@d Sca|e DeSign n AftiCle Shindin Machine - Custom Landing Gear,

Shindinmachine.com

. SAC Midwest - Custom Instrument Panels,
Sacmidwest.com

WWWAVINBIGBITds:Com - Axel's Pilots - Custom Pilot Figures, Axels-scale-pilots.de
s [reel'Scale Ph Dgwmoads, 3-\Views, 'I\D/lgr-li\/lt?orrbi]— Dry-Transfer Decals & paint masks, Pro-
[Decumentation;, Fiberglass Parts, T _
Scale Wheels RGU%C’[S etc . - i Landing Gear - Struts, TnTLandingGear:.com #

. AbelllHebbies - Sheet Metal Struts, AbellRC.com®
. Bisson| Custom Mufflers - BissonMufflers.com

Bob Bankais Aircraft Decumentation — Phoetes & 3Views;
Bobsairdec.com

Scale Flyers of:Minneseta — News
[etters, Events, I\?I\e”{mgs Info etc .

Coriziet [r orm\%n Andersen

oo A - “Vacuum Forming for.the Hobbyist” - Booke Home
-)H‘JU”‘J MicKo " - ﬁ & ACCESSOTIES Vacuum Forming, RCM Rlans, RCEMPIans.

Aelelitjorizll Rasolreas & ”lu clifle Toolsiu.\g 0delCAD)3000 - Free Download; Modelcad:
000uptedewn.com/en/

MBraitineeaesign Fade-@uidve!lum; 1000HEs;




