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THE EMERGING ULTRALIGHT AIRPLANF

Somawhere between the downnill hang glidsr and the eXpennive
homebullt airplave lies an area that mey weil provide the anawer
to our emotisnal and economic Tlylng nesds. We mre referring to
the ultrallght airplana.

Ideally, we can achisve a true sense of flight only by growing
and utilizing our own sst of natursl wings, Hang gliding, espe-
c¢inlly with rogallos, almost fulfills that sensatlon, Unfortune-
taly, & rogallo takes you nowhsre but down. To go down, you muat
first go up., This physlcelly exhausting procadure cof climbing up
a tall hill in return for a shert moment of flight, eventually
discourages many heng rliding enthuslssts, Where thence, oh J. L.
Seegull?

Only A faw of us have ths patiencs, relptive sf[luence, snd
personality toc apend several thousand dollars and hours creating
s wingad encas=mant 2ontaining s panoramic view of an lpnstrumant
panel. Shoehorned and bucklad in the cockpit of such an sxpensive
homebuilt aircraft, the sensstion of flight ls only & alight ime
provement over that of watchingz & TV flight movie in your recklng
ehair with a fan blowlng in your face.

Cbvicusly, the priee of gescline had 1lttle to do with the recent
surge of interest in ultralight sirplanss, £motional facters pley
a maJor part. The closest thing to true flight can ve experienced
with a rogalls., This simple machine i, however, very limited where
endurance, cdistance, end direction sre concerned, A standard eir=
craft conveys slmost no physicel sense of flight to the pilot, It
dees get you up, down, here, and there. The ultralight ajirplane
combines the best fesatures found in both hang gliders snd conven-
tional aircraft, Mebllity, topether with a strong flight sensatlon,
are preserved,

Low nonstruction time and cest add signlficantly to the popu=-
larity of the ultralight sirplane. Constructicn time for an ultra-
l1ight averages betwaen threa and nins months. Totel construstion
cost will ran from $400.00 to $1200,00. A typlcal atandard home-
bullt afrplans may take as long as [our vears to build at a ~oxt
of abcut RL000.0C0. 4ye, therc's the rub...pstlence and money.

Few of us have 1i.

WHY THIS BQOK IS DIPFERENT

The best way to accumulate information for your own design, is
to study rlans of other designars. This form of fact scavenging
12 common in the business., Sinee your deslign must be =tresr ana-
lyzed, books in this srea must be purchansed. You may also need
tocks on prop design, engines, fittings, ste. By the time you
have all your {nformation, you alsc have a sizable library which
has depleted your budget.

BJ AIRCRAFT
108 N.W.
Ardmore, Okla. 73401




A WQRD ABOUT POAM........

. Take w plecs of 1/B8 inch thick plywood, 10 inches wide, and 4 feet long.
Set ons end on the ground and press down on the other end. About 25 pounda
of pressure will bend and break the plywood strip. Now, epoxy glue thils
same slze plywood strlp to a foam block 3 inches thick, 10 lnches wide,

and i fesat long, After the epoxy glue has hardened, compress the plywood
strip aas before. You cannot break it. It will easlly support two man.

To the other side of the foam block, epoxy glue ancther similar plywood
strip., After the &poxy has hardened, place the fomm sandwich across a
cement block, Place two men on elither aide of the seesasw. The foam send=-
wich wilil barely bend.

The above illustrations cover the basic princlple used in foam sircraft
construction, Foam 18 never used ms & load bearing structural member, but
rather as a atiffener for load cerrying surfacesa which would otherwliae
buckls, or as a shear body between two loed carrying aurfacea,

Foam haas excellent shear and good compression characteristica, Tenaion
1s never considersd 1n caleulations.

Here are scme of the most popular foams.....

BLUE STYROFOAM or EXTRUDED FOAM ( Poly-Styrene )« Moat highly recommen-
ded for ultralight alreraft. Welighs 2.2 1lbs, per cubic foot. Dlsaol-
ve3 slowly in fuel, solvents, contact cement, and polyeater resins.
Comprassive strength: 40 1bs,/sy., in. Does not dissolvs in epnxy.
Egally cut with hot wire. Does not give off pclison gasses when heated.

TAN or GREEN URETEANE ( Polyurethane ), The tan veriety is most common-
ly usad., Welghs 2 lbs, psr cuble foot. Raslatant to gesolins, sol-
venta, most glues, spoxy, and polyester resina, Compressive strength:
20-25 1bs./sg. in. Do not hot wire cut,-gives off polson gas, Often
used where fuel is present.

e | Poiyvinyl Chloride }. Hard to find, No longer made in U,S,A.
Very expensive, but very good. Used in sallpiane construction, Resis-
tant to moat chemicals.

ACRYLIC PDAM. Extremely strong and axpensive. Made 1n Germany. For thes
rich who can afford high performance sailplenss.

WHITE STYROPOAM { Expanded Poly-Styrens ), The worat of the lot, Looks
11ke a bunch of foam balls sguashad together. Welghs only 1 lb, per
cu., ft. Virtually disappesrs in the prsassnce of heat or gasoline.
Hes been used In alrcraft ln sclid form, but only as a atiffsner with
no shaar involved., Deteriorates in sunlight. Must be painted a very
light ecoler, Used in meking molds.

Not all types of foam are practical for aircraft use. white styro-
foam 1s used in cups, pleniec ¢colera, packing boxes, ets. Jts use in
alrcraft construction is resarvad for thes experta, Flacad in solid form
betwesn wing or tail spars, it acts as s mild stif{ener wheres all load
beering members are in contact wlth sach other. Unlike the bette~ foams,
white styrefoam is consldered to have no shear capsbllities, For long
lasting pesults, the finished alrcralt must be palnted s highly reflec-
tive color ( whits 1= bast } to keep ultra violst rays from disintigra-
ting the foam, Gasoline trickling down & pinhole in the dynel/epoxy
covering will creato a big empty hole where the white styrofoam once was,
A8 & medlum for crsating molds, it has few equala, Carve it into the
desired shaps, then coat with dynel/epoxy., After the epoxy has set, wash
out the white styrofosm with gasoline, leaving & perfect ahell,

Blue styrofoam is beat all around - price and strength wise. It must
be used with epoxy. PFPolyeater resins will alowly disaolve it,

Sacond best « in the sams category ~ i{s tan urethane, Green urethans
is seldom uaed, Urethane foam can be coversad with either apoxy or poly-
sater rasin, It is more resistant to most chemicals than blus styrofoam,
but has only half the shesr and compressive strength . Its use should
be restricted 1o arsas where fusl aplllage could occur,

Always wesr & mask whanever sanding foam. An anergetic sander can
create a real 'snowstorm'.

EFOXY AND POLYESTRR RESINS.........

Beacauss there are sc many differsnt typsas of spoxles on the market, we
shall covar only tha genaral characteriatica,

A typleml spoxy kit will contain a lerge can of resin and a small can
of hardsner. HResin and hardener are thoroughly mixed in ratios varylng
from three to six parts resin for each part hardener, J8lnce ths hardensr
1s a curing agent, it enters into thes reaction and becomas part of the
rinal solid, ‘A quart of resin mixed with 4 quart of hardener will give
1} quarts of cured resin, Most epoxies have a working life of 20 minutes
to 2 hours, The complete cure takes sbout 2 hours.

Viscoslty of the epoxy resin will vary from ayrupy to pasty. The leaa
viscious variaty 15 used for applylng dynel, dacren, or fibercloth to foam.
the thicker spoxies are best fer creating atrong bonds batween smallar
contact aress,

Epoxy shrinks very little, and can thus be used to bond alick surfaces
of hard materials { glass, metal ). Epoxy will atick to polysster, but
polysstar will not hold well to epoxy., Polyeater shrinks and pulls away
from hard, smooth surfaced materiala,

Epoxy 1s expenaive - about twice as much as polyeater

Polyester resina come with a hardensr { catalyst } which doss not become
part of the final cured product. Ons gallon of polysstier resin regulres
about two ounces of hardensr.

There are two types of polyester resins commonly uesd in alrcraft con-
struction,

Bonding polyester resin hardens with a tacky surfece, permitting addi-
tional laysras to be applied without sanding, .

Surfeacing polyester resln hardens with a dry, hard surface. Bafore
additlonal leysre can be applied, it muat be thoroughly sandad.

As with epoxy resln, polysster resin la used with fibercloth, dynel,
daeren, or just about any kind of loosaly woven materisel. Meximum strength
is reached with filherglass cloth. ’

Although nolysster weighs less and costs lesa than epoxy, thers are asome
penslties involved, Polyestsr resin shrinks as it hardens. it will bresk
away from any materisl that will not 'glve', such as metal and glasa.

If not properly applisd, polyester resin can cause deformatlon in flexible
materiala, It may only be usad on cartain foams ( urethans, for example ).
Nevar use It on styrofocam.

EPOXY HESIKNS, FOAMS, AND FIBERILASS CLOTHS AVAILAELE FROM:
AIRCRAPT SPRUCE AND SFECIsLTY COMPANY
BOX 42, FULLERTON, CALIFORNIA 92632
EPOXIES
RA epoxy kits: RAEF Fast Cure { 3 to 6 hours )
RAES 31ow Curs { 10 to 16 hours )
Five Minute Epoxy
FIBERGLASS CLOTH

Rutan riberglass cloth ( unidirectional & kidirectional )

FOAMS

Polystyrene ( light blue color ), 2 lbs./feu. [t, density.
9" x 1B" x lgl"
9" % 18" X T"
Polyurethane { green color }, 2 lbs.fecuw. ft. density
1" x 24" x gbr
2" x 24" x gbv
1" x 24" x LB




BHOT WIRE CUTTING BOW

Use an actual plastic bow from a toy bow and arrow sst,
Form connes¢ting enda from heavy gage copper wire, twiated
as shown into double eyelets which fit {nto the end nectches
of the bow, The cutiing wirs may be sbalinless steel aafety
wire or nichrome wire, Richrome wire 1s used 1n toasters,
heaters, stc., and 1s available at your electrical hardware
stors., At Your copper eyelets, connect Jumper cables leading
to a 12 volt battery, 12 volt battery charger, or a —wdel
traln trensformsr, The cutting wirs muat be barely not
enough to cut the foam, but not hot enough to mslt the foam
away from the cutting plans, The cut edges of thea foam
muat be smooth.

?LUE STIROFOAM

POSON GAS )
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GENERAL DESIGN REQUIREMENTS
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INHMUM SINK RATE - FEET PER SECOMD |

M

t L
66 60 54 48 42 36 30 24 8 2 &
HORIZOMWTAL SPEED -~ MILES PER HOUR

GROSS WT.
GROSS WT. 350 LBS.
350 LBS.
.5 BUP REQUIRED FOR
k*rm_."_..m_. FLIGHT AT 40 MEK
P REQUIRE
CLEAM FORLENEL FEbi 2t 40 P

SPEED AND SINK OF VARIOUS AIRCRAFT

From the above graph, it becomes immediamtealy obvious that the most
efficient aircraft will have the lowsst speed and sink rates. Such
alreraft will require the leaat amount of powar to maintaln leval
flight. To achievse this goal, an aircraft must have low span loading,
low wing losding, and a clean deslgn. 0liding parsshutes and rogalles
have very low wing loadings, but relatively high span loadings. This,
plus an aerodynamically "dirty" deslga, mccounta for the steap glids
angls. A powersd rogallo with a gross waight of 220 lbs. would re-
qulre § BHP to maintaln lavel flight.at m apeed of 25 MPH. A 1200 lba
high parformance sailplane will maintaln level flight at 60 MPH with
tha same 9 BHP, Very often, ultralight eirplanes defsat thsir own
purposa with sxcess drag that must be compensated Tor with a powear-
ful shgine capable of pulling a conventional aircraft through the air,
Strike a happy medium. Keep your ultralight aimple, but clean it up
a3 mich as possible. See sketches above




I
POWER REQUIRED VERSUS SPAN LOADING
For a given welight aircraft, increaslng the wing apan

decreatern the thrust HP necessary for level Ilight. The
thrust HP required ls proportiansl to...

WEIGHT 2
5FAN

Thus, inecreasing the span of a 4OO 1lb. gross alrcraft
from 15 feet to 20 feet, will rsduce the requird thrust
HP to only ST of the originel powsr nesded for level
flight.

(-‘gggf/@igﬂi x 100=57%

Maintaining the aams chord, but increasing the span,
will reduce apan loading and induced¢ drag. The lower
your span loading, the less power 13 nesded to malntaln
your alrcraft In level flight, High performance amil-
planss have high aspect ratlos end low spen loadings.
Rogallos are just the oppoaite, and have & very steep
glide ratio.

Thrust HP for level flight at sealevel 1s equal to

.83 Walpht
Beat Climb Spaea' pan
If your ultralight weighs 400 lbs gross, haz a wing
span of 3O feat, and climbs boat at 4B MPH, then you
will need...

2
(-83 ,(%DO } = 3 Thrust HP

Lat's assume that you have purchased & Hockwell JLO
Modsel L-395 angine rated at 2.5 AP at 5500 HPM,

At 4500 RPM (recommended RPM) 1t will give 22 BHP
with a 36 inch diameter propeller (16" pitch). The
efficisncy of a 36" prop.is .50, This means that
you will get only 22 BHP x ,5C =11 Thrust HP. Your
ultralight will weigh 400 lbs. gross, and must climb
at 300 feet per minute, You estlmate your best climb
spesd at 45 MPH, Find the right wing span.

Pirst we find the thrust HP consumed to climb at a
rats of 3100 ft/min,

THP for climb=_Gross Wal%ht X rate of climb
r

or: 400 x 300 _ 5 ¢ pup
’

This lesves us 11 = 3,6 -7, THP for level flight.

Required wing span = Sross Weight x .Gl .
Level Flight THP x Bast Climb Speed

Gr: —4—9—'—'—' 1 =20 faot w
t wing apan
-Ll x ll-5

—T--

]

THRUST HP REQUIRED FOR CLIMB.(DIVIDE BY PROP.
EFFICIENCY TO FIMD ACTUAL B HF REQUIRED )
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(NoTe! ALL cALEULATIONS BASED AT SEALEVEL)

Exemple: An ultralight alrcraft welghs 400 1be groas.
The design, when compared to the chart on the previous
page, indicates e glide ratio of 12:1 At a forward

speed of L8 MPE. A ¢limb rate of 300 ft/min, $s desired.

Find the minlmum brake horsapower needed.

Where thas graph says 'Best Horlzontal Glide Spsed’ find

\

U8 WPH. Move up until you meet the line Indicating
12:1 glide ratlo, Move left to the 4OO lbs line, then

AN

down to 4.4 THP, To find elimbing power, follow the
Loc 1bs line wp and laeft to 3.7 THP nesded far o 300
ft/min, climb. L.4 +« 3.7= B.1 THP, or the total thrust

N

horaspowsr needed, The actual brake KEP required de-

pends on the efficlency of the propeller. If you use
a 36" diametar propellar, your efficlency rating is .50.
{ ses tables at upper right corner of page ).

i

BHP = Thrust HP

<

12 e
SPAM IN FEET

20 24 28 32

EFmRY RTE O ~iig- = 16.2 BHP

© Your last flgure represents the maximum brake horsepower
output at the rated RPN of your angine. To be on the
salfe side ( engines don't always perform at maximum )
add 50%, or about B BHP to give you 2l,.2 BHP,
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THRUST VERSUS SPEED FOR VARIOUS ENGINES
[ Galeulaticns based on most effliclent
prep for each spesd )

McCULLOCH 101 A/A 3ingle Cyl., 2 Cycle
Displ, 123 cc/ w;a. 12 1bs./

13 EP @ 9000 RPM.

Deratad to 7 HP & 5500 RPM

seeep wra1s fos | ] [us | 55 ks '75 les [ as
THRUST LB 30!25 21’17 4n2'wla g I_
FOCKWELL JLo WOPEL <715 Single cy1.

2 Cyels/ Displ, 223 ce/ Wt. 29 1ba./

15.5 HP & 6000 RPM

Derated to 12 EP € L500 RPN

SPEED mq 15] 25|}5 IhS |55 '65 '75 8z | 95
TERUST I.ng [50 |4-0 33, 28|?4'20 IB |16
TLo RBCKNEE'.E MODEL I-38% Singie cyl.

2 Cycls/ Diapl., 395 cc/ Wt. 59 1be/

24.5 HP € 5500 RPN

Derated to 22 HP @ 4500 RPM
sreen wpe| 15|25 |3 |u5 {55 b5 |75 j s l 95
TaR0sT LE1351114 194 176 {64 541481421 33
JLO ROCKWELL WODEL ZF-LL0-7 Singl 1.

2 Cyele/ Displ, 440 cc?*m:. b2 !11%:; ¥

40 BP & 6500 RPM
Derated to 28 HF @ L500 RPM

SPEED u.rj 15]25 [35 |45 |s5 16:5'75 ‘ 85 l 95
THRUST 1875|155 126! 100" 87|T3165 56(5)

BRIGEE & STRATTUN SERIES li;ﬁl{.OO Ei Te 1
]é cycls/ Displ, 19.0L5 Cu. In./ Wt. 1;5 lbl/
HP € 3600 RPM
Derated r.o 7.3 RP € 3000
|45 55 | 65’75 i es| 55

THRUST LB46 42,3326 22Ir9|17 4113

RPN

BRIGGS & STRATTON SHRIES 401417 Twin

c 2. 4 cyele/ disp., 656 ce/ Wt, 52 lba
HP & 1600 RPM

Dsrnted te 15 EP € 3200 RPM

SPEED MPH 15 ;25 15. he' rgt EeTR Bsf‘?S
THERIST L2 125 10& a7 |71 | 60[ 0jk5 | 38|26

YAMAEA Y 252 Singla Cyl.

2 Cycls/ Displ. 262 cc/ Wit. 46 1bs./
21 BP & 5500 RPM

Derated to 17 HP & 4500 RPN

SPEED w7k 15| 25035 [us |55 !b5|75 l 85 |95
TRRUST 15 100| 87° 70 |57 {48 14026 31 |29

YENAHR Y L33 2 oy
2 Cycle/ Displ, 1;33 cc/ wt. 65 lbs./
31 HP € 5500 RPM
Derated to 25 HP @ 500 RPM
J 85 | 95

SPRED PR . 15 f-as {35 ﬁhs |55 65’ 7
TERUST 18 |165|142]116 (95 |80|67|60| 51 |46 |
. * . 1

.




ROTE:

not axcesding

POR AIRCRAPT SPEEDS BETNEEN 30 and 80 MPH

Tip apeeds of wood props do not exceed 700 rt/sec.
For tip speeds batween 700 and 880 ft/sec., one must use
all metal or metal tipped wood props with a tip thicknsss
Prop tips muat not
sxcesd 880 ft/sec., as air compressibility places undus
strain on the prop and also absorbs energy which ia not
translated into propulsion,

6% of the tip chord,

The right diemeter prop willl work
efficiently within the best horse-
powser and RPN cembination available
from a given sngins,

Example: Find the prop diameter °
for a two stroker producing 20 EBHP
.at 4000 RPM. FPind 20 BHP &t the
bottom of the graph at right, fol-
low vertically to the 4000 RPN line.
thence lsft to your prop diemeter
of i3 inches.

FOR SPEEDS BETWEEM 30 - 70 MPH

PROF BRAKE| THRUST| PROP | TYPE PROP BRAXE| THRUST | PROP | TYPE PROP BRAKE | THRUST| PROP | TYPE 57 ] [ ]
RPM EP HP [DIA, | MAT'L RPM HP HP DIA.| MAT'L RFM HP HP [DIA. [ MAT'L Q@ [
- ~ - 52 4 L
2000 [ 3 |49 | woed 4,000 5 2.2 1317 |wood £500 5 1.8 | 26 | wood §)v &/
10 6-5 51{.’ wood 10 |4 7 3[1_" wood ” 4 ‘bq ‘%09
. 10 4.1 28" | wood T ‘7_7.- —
15 10 58 wood 15 s 36” wood 15 6.1{, 30” wood »apl= - —— ._/._ —_— 10_(1‘?’\4//
20 13,8 | 62" | wood 20 0.6 - a4 ACC
10.6 | 39 wood 20 9 32 | metal = / /._-
} . ]
P . 4 .
2500 5 2.9 |i43” | wood 5 U “1’ metal 25 |11.6 | 347 [metal 237 N
10 6 17" |wooa 30 17.1 |43 | matal 30 |15 357 | metal 2 / o0 i
. L 20 |44 | metal - < ;
13 9 |30 |wood o 235 46" | otat 6000 5 1.6 | 257 | wood 5 :
” L . meta ~ e g e e
20 13 . ish wood ' 10 3.8 27 wood % }
25 16.8 (58" | wood 4so0 5 2.1 29}( racd 15 6.3 | 297 | metal x waoD DROP.
30 20,5 (61 | wood 10 L.b 32” wood . 20 8.8 | 317 | metal METAL PROP.
15 7 34" | wood ; o
d ;25 11.4 33 | emtal
000 2. " ‘
3 5 6138 wood 20 10 36 | wood 1 i
R ) ”
10 5 M' woo 25 |13 38" | metal 70 \ 5 mBRAk Ej‘jops 20 ;st 30 3%
8. 4 . HORSE Pow
15 7 “‘” woo 30 16,5 | 407 | metal 65 \ po
20 12 i8 wood - : \ \ \ \ .
. 35 19.5 L17 | metal 60} - PROPELLER EFFICIENCY VERSUS DIAMETER
25 15 50 wood . \ \ \ \ Applicable to most ultrallight aircraft
. 4 |22.2 | 42" |metal 55| - A |
10 19 |52" |woea \ \ ;\ 24" Dis. - .33 SiY Dim. = .65
15 22.6 shu wood 5000 5 2 28" | woed BO|--- \ \ \ 63, 30" Dla. - .43 60" Dia. - .68
» - /o3 - .
40 26.2 |58 matal 10 L.3 30 |wood <_45 \ ‘\ -g;_ — 36" Dia. - .50 6E" Dia. - .71
15 8.6 32" | wood = 40 2 By n . "
3500 g 2.3 3&': wood Cw Q4 N & GOA & ke pia. 57 727 Dla. - .73
0 | 5.1[377 |wooa BO | 93 weed L35 N S N 48" Dia, - .62
. woo - Q > Y
= 8.2 |Lo” | woo 25 12.5 36 |matal % » \%\(,\C‘Q \\ ?;anple: You need 5.8 thrust HF for le;c]
. - N ight, plus 3.7 thrust HP for & 300 ft/min.
) 30 [15.2 | 377 |meval %éc \\\ S elimb. Totel thrust HP required 1s
20 11.5 |43 ! wood 35 |aez | 367 | metar 25 D Sy e 5.843,7= 9.6
" - a \ \ \__\ Your prop diameter is 30 inches, and has an
25 Uiy 145 wood 0 . w ) 20 4 efficlency rating of ,L2. To find actual
. o N l In 39 mata \i\\" BHP required, divide thrust ¥P by efflciency
30 i 477 [ metsl 151 ] rating. 9.5/.42=22.5 BHP
35 21 1;9’ motal 1 EJ;::ple-_.;o {ou; gngine ie rated at 2¢.5 BHP
w B ne lameter . To find th t
Lo 25 2000 3000 4ooo HoOO GODO  TOOO OO0 HP, multiply BEF b affisigi{:y rgtin;. e

5p” l' matal

PROP. RPM

22,5 x .42= §,5 Thrust HP.




WING LOADING LBS/5QfT| 1.5 | 2.0 | 3.0 | 4.0 | 5.0 6.0 |70 8.0 |30 li0.0
v
0 T T
Qi Ta Wi 20 |23 |28 |32 | 3¢ |39 |43 |45 |48 ?t
i -
32 2
52 TR Wine 17 ) 20 4 (28 | 32 |35 |27 |39 |42 |45
28000 i @
26000
24000
2 \ CQURVED LIMES REPRESENT WINC LOADING |1k LB‘G/SQ.LT,
o000 \\ ‘\ |
4 CROSS MEIGHT OF AIRERAET(S
20000 \\\\\\ \\\\\ Wing LoADING T A(f'r.) )
18000 \\\\\\\
leooo \\\\\\\\\
tq" 14000 \\\ "~ \ i
1-:' 12000 3 \\\\ N
pt 4
w NN O T
% 10000 N < 3 =
= 8o : \\N o |
b =] ~ ~ \ \ \
<
[2aTald] \ \{( \
\ \ )
s
2000 \\\{z\s\\
<as\\ ™~
w (_\;‘ v < w o g D (=) T o0 ™ -] [} -+ Lol
° O‘DD\:‘!ER LOADTUG TU LES/J:T? . © et v

POWER LOADIMNG =

GROSS wT OF AIRCRAFT

MAX.

RAKE H.F.

PLACING FRONT J REAR SPARS
A5 SHOWN WILL -DISTRIBUTE THE
LOADS [N PROPORTION TO THE
SPAR HEIGHTS. EQUAL SAFETY

~ 65

CEMTERLIME
15 MIDWAY BETWEEM UPPER
& LOWER WING SURFACES

—

FACTORS ARE INCORPORATED (M
BOTI 3pARS.

MAZIMUM
CAMBLR

LEADIMNG EDCE
TUE CREATER THE MAX.CAMBER,

ho

ChoRrDp LiMEj
TRAILING EDGE

€6 MAY ONLY RAVE 4 7, Teavel v,
FORE AMD AFT FOR TRIM 41
PURPOSES |

TUE GREATER Will. BE THE LIFT
(-AND DRAG )

THE CENTER OF LIFT (€L),ALSO

CALLED CENTER OF p«zzssurzzgcp)
b MOVES FOREWARD AT HIGH ANCLES
OF ATTACK. TUE CENTER OF GRAVITY
(C6) MUST ALGAYS REMAIN AHEAD
OF THE CL TO PREVEMT CATASTEG-

¢
k

-@n-

PAMLEL SPARL .
~—— Y2 PAMEL SPAN T Yz PAMEL SPAN —>

b —

WING AREA =
MAC x SPAN

TAPERED WIME STALLS AT
TIP FIRST. REQUIRES DowN LASH
ATTIP.

|
:i-ezs/f

28 -

PHIC STALLS 1M ENG IKE OFF FLICHTS

307

COMSTAMT CHORD WINMC
STALLS AT Ro0T FIEST)

1

[a]
o

I —

PAMEL SPAN

e —_——
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AIRCRAFT SPRUCE SPARS 2, 090 TN vt s 1 H PLAIN SPARS, BOX smns

PLAIN & BOX SPARS i'ggg. N N} ; T Pl " e ‘
BENDING LOADS e AT IR 7 RN ‘ SERESEEY BHMr Hr k- -5";,*
1,400 N 4 ; i x— T T T

A sefety factor of 5 has been 1,200 N\ @l

included in the loads indicated

at right., Under idesal conditicns £ Q00 1

the true maximum losd is five 900

times greater. Boo

700

600 - Hz@ @

&j\_
21 e by

%)
8
=]
Q
(2%
=
— N7
3 500‘ = Y |
§ Lo T ®
. 260 : /u\ﬂn
= 7N
0 -
ENGTH 5 t 5 ]
0 \"’L 2 /IR
] 200 20 7
= + : i L
= 1
2NN - . . S
END LOAD - Use load | 1204+— i — —— f A Jik 7 i
indicated on graph 100 i v — R T et - ) " ; y - ‘—L / o
80 N i - L il =
607 : ‘ I
LEMCiH T S : ! PPN
4o - i : —1 - - / .
O © 3 4 i .‘{_.\J__. . ) — ] ,‘" I’é
! i n | : . e e ] i
: - i . s~ i R R e S R A '/ i
04— - +— 1 1 ——— —. T Iz o
O =y IR/
EVENLY DISTHIBU’TED LOAD - I R ' =
Tae 2 x load indicated W0 F-D o g ﬁff«ga w 5‘1‘#%3_?3\ 3 888\838 Ergrg g @ ® 1
on graph. * LENGTH IN INCHES . AR
OuTSIDE
" INSIDE LEMGTH SPAR BENDING STRESSES IN FLIGHT
LENGTH * EVENLY DISTRIBUTED LOAD
- OUTSIDE LENGTH: Use 2 x end load indicated

on graph at left.

INSIDE LENGTH: Use § x end load indicated
on graph at left, The Iinside length is
undar both compressicn and bending stresses

TOP WING SUPPORTED
BY TENSION S5TRUT




POSITION & Z OF LOAD CARRIED BY FRONT & REAR WING SPAR

The tentsr af pressure of an airfoll repreaenta # polnt Spar londs will-ﬁepend on their position relative to the
whers wll forward and rearward 11ft forces are balanced. canter of pressure., For illustrative purposea, the center
The sxact locaticn varies with the type of alrfoil and of pressure may be conaldered a pivoet point on a seesaw
the angle of attecM. For most common airfolls riding . bounded at one end by the front spar, and at the other
at 0 - 4 degrees angle of attack, the canter of pressurs end by the rear apar. The end losds must keep the sessaw
4s located mpproximately 28% of the chord, measured in a level position.
from the leeding edge.
N
L/
CHORD= 100 75 §‘q Y
3 X &
. ot i ~N
! < B i A-—?1r
0;\ v
l DIST. B
28"9 LOAL FRH, SPAR'—'m X TOT. LOAD
% ' LOAD K. SPaR = D3Ta 8 x 707, LoAD
2
>0
o 2]
e
=2
'S
éo 10
@l 12
|4
2= 14
o
LLI-?( le
ul
s 18
2
P S . N
=a /
Y] P
Q
uo 24 ] // |~
//l/
26 | 2 e
28 P e

mowgwm O @ O o
N o o m m N 0w Y v YN~

ROM LEADING

40

o g @ O N ¥ O o 0 N ¥
vxv\r in o
F

¥ = DISTANCE REAR SPAR
EDGE iN % OF CHORD

The Ultralight Alrcraft beiow must withsatand a maxi-
mum of 3.8 G*s, or 3.8 x 400 lba.= 1520 1bs, Find the
lightest spars capable of supporting this load.

The front spar is 8/50 x 100=16% from the leading edge.
The rear spar 1s 33/50 x 100 =06% from the leading edge.
From toe above graph wa see that the front spar supports
76% of the wing load. The rear spar supports 2L% of the
wing load. Each wing panel must support 1/2 x 15201bs=
760 1bs. Ths outer L feet of the wing panel must sup-
port Y fest/12 feet x 760 lba.= 253 lbs. The front spar
takes up TE% of this loed, or .76 x 263 lba.= 192,3 lba.
This load I8 evenly distributed elong the length, and
can be considered concentreted at & polnt midway, eor

at 2 feet from the strut support, Thus we have the

equivalent of an end load at 2l inches. On graph #9
we follow the end load and distance coordinates to the
next highest curved lines marked C) C}. Refer toc the
spara designated by these letters. Use the sams proce-
dure In finding the outboard load of the rear spar, and
the inboard leads of both front and rear spars,

12 FY. -
T e ———f— 4T

' - . 50"

GROSS WEIGHT : 400 LBS.
STRESSED 3.8 G's
FRONT & REAR SPARS STRUT SUPPORTED

11




FORCE POLYGOM

FliG. &

N a
€

Fie.7

toap =70

F TENSION

Fl6.8 _é_____._.-—-ji‘
Given: The truss shown abcove with an end load of 70 lba,
Find: The tension load acting at point A. The compression leoads

acting at peint B.

Compression loads act inteo a jolint.
a joint, Starting at juncilon 1, fig.
as indicated by small sketch shown immediately above.
measure logd directions clockwinme.

Tension leads act away from
8, form n force triangle
Always

Using the scale shown, mark

“RESULTANT

STRESSES IN FRAMED STRUCTURES

A lins may oe used to represent dlrectlon and magnitude of a given force

or eirees,

manner,

(3] DoTART
LiFT

AUGLE OF ATTACK

g

FiG. |

-“— FOLBS

STRESS DIAGRAM

Fie, S

SCALE 1N POUNDS

e vertical distence of 70 lbs. in flg. 4. Your forte triangle

at 1, fig. 8, is drawn in flg. © sas the Torce trlangle shown

by lines 7C 1lbs, &, and b, Junction 2 ;, fig, 8, 1a drewn in fig. 9
a3 the faorce triangle b, ¢, f. Follow through, remeumbering that
ne single force may be extended beyond ltself. All your graphic
forces 1, 2, 3, L4, 5, should fit together to form the com-
plete force frame In [ig. 9. The tensjon at &, rig. B, is equal
to the measured length of lina h, fig. 9, or2301ba. By the seme
token, the compression loadas at B are 70 lbs. andi80 1bs. { L1, ]}

~~CENTER OF
PRESSURE

The magnitude of a atraight line is measured in weight per given
length, or gensrally in lba. per inch of length.
can be measured when the angle of attack ( providing resultant ) and }ift
{ weight of alreraft acting vertically ) are knownh.
a force triangle 1s formed by following the force directions in a clockwisas
FPig. 6 and 8 are extensions of ths forcs triangle intc a force
palygon Showing mathed of messuring the resultmnt force heeded for egquilibrium,

In Fig. 1, induced dreg
In Fig. 2, 3, 4, and 5,

FI6.3

WING
¥~ COMPRESSION—>

[
L
pot ]

WING
FORCE TRIANGLE

FiG.5

12
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STRENGTH OF MATERIALS

vy
[V, ]
MATERIAL YIELD ULTIMATE SHEAR WEIGHT/ %
STRENGTH TEMSILE STRENGTH Tl IM .
B ITRENGTHES)| @51, (LBs) W
["41306 curoME moLy 211 | eo.0c0 95,000 0,000 264 | =
1025 MILDCARBON STL | 36.000 | 55000 38000 275 ™ <«
2024-13 ALukinim | 50,000 | 70,000 4z 000 | 0 cOM-
[ eB6T-TE ALURTNLAM | "39,0007 | =s006 | 3p.coo |* .60 Shalabs " PRESSION
€061-Ta AaLuMiMUM | 21000 25000 | 24.000 100 N
MATER AL MODULUS OF | ULTIMATE SHEAMR COMPRESSION [COMPRESION |WEIGHT/
RUFTURE [TEMSiLE STREMGTH  [PARALLEL 70 [(VERTICALTO |<U.IM. — LENGTH
Ps.1. STREMGTHERS)| PS.L. GRAIN P8l |GRAIN RS2 m_-m.c \‘ _.—m
SITKA SPRUCE 9400 10,000 w56 | 5000 750 Toie | RADI
ASH I4.800 16,000 " i%mo | 7000 z.000 023 N
BiRcH | i5580 | Tiveoe | is00 7,300 1,300 cz5 N
BALSA 3000 | 4000 e zawo” | T s 06
PLYWOOD, SPRUCE 3PLr/a0 - 1.300 Tt | HOLE
PLIWOOD, BIRCH 3 PLY /90 - BEECCE - o027 DIAMETER
MATERIAL TEMSILE SHEAR COMPRESSION | WEIGHT,
STREMGTH STRENGTH STRENGCTH CU.FT,
[:3- 48 RS, [-N] (Lss) / ./
TURETRAWEFOAM (TAN) | 45 T30 |z [Tzo .
EXTRUDED FOAM (BLUE ) is &5 <0 2z’ _zO /
MATERLAL TEMSILE Tmrm.ym COMPRESSION| WEILHT/ W
.,M.mm.m_.?_n TH mM.%.m.Eh TH P.5.0, Mmaﬂ W
| EPoxy GLuE 6000 4000 | 2ho0c | 6F _ wﬁ_vﬁw _wmorwwpm)_ﬂﬂwdw es
AIRCRAFT GLUE <.500 3,000
MATERIAL oo | Los peR 1 MAXIMUM COMPRESSION OF FITTINGS
il il RAD. |LEMGTH| 4130 2024-73
¥-Bd ™ THICK- |HOLE . -
R NESS | DIA. CHROME MOLY | ALLMINUM
" 37 55 LBS. LBS.
GRADE A"COTTON | 4.4 ac 1 ¥
DYHEL FABRIC 40 |7 250 |y sow I\N L 770 WA.Q|
040 |36 | /4 [34:] 600 | 420
) " 420 290
. Lz 1100 77O
040 | V4" | ¥g 34" g00 ! 630
" ©30 G40
R Y2 1260 880
063 |3/16| Yol 34" 1220 850
« e izo 780
5 b . e 1300 1320
A .063 [ V4" | 38" 3/4 | "iB20 1270
M " 1640 1140
" LLV27:  2600 1 1750
063 | /4" | 2" | B4 1" 2350 1640
[N 2160 1500
HOLE 1/2° 2800 1960
DIAMETER -090 | 1/4"1 3/8 | 3/4"| 2700 1900
RADNIS i 2600 1800
/ ) 1/2°| 3700 2600
090 | ¥4" 2 {3147 3600|2500
1 |
MAXIMUM BENDIMG LOADS OF FITTIMGS 3450 | 2400
THICK- | HOLE [RADMS|LENGTH] 4130 2024 -T3
NESS [DiA. CHROMEMOLY | ALuMiuiuM MAXIMUM TENSILE STRENGTH OF FITTINGS
R e 3 s L 315 THICK- [HOLE | RADWS|BREAK | 4130 2024-T3
063 w\__m.. § Byt | 320 | 223 ermm DIA. AREA |CHROME MOLY | ALumMiNUM
e 220 | [ous [3d (1A on| smous! ssoums
va* 1 f00 770 LCq0 | Va"| 3/g"|.02° 1350 - 950 .
063 | Yy | 3434|800 | 560 ' 040 | 4| Y2t|.037]| 2000 « | 1400 4
- | €990 420 063 | 3he'| Vg |.02"| 1300 W 300 «
_,\Mm 400 280 063 | V4" 35"| “032| 2100 « | 1480 »
063 | Vst | % 34°| 1300 | goo 063 | y* .\N.”. 0471 3100 . 2200 »
. 4 |72 5 Tg50 | Te70 090 | i/a*| 3"\ .045] " 3000 | 2100 ._|
1¥5- 650 450 -030 | t/gv| vzr|.067 4 IEO « 2900 .
a2t 1400 | 8o
N 0 | 3 L3447 100 | T770
o0 | )4 | 78 1™ | Bzo 576 W
2" 550 380 i ‘
2l 2700 _T300 M RADIUS :
" | Wt | Brgt 2100 1480
-030 | /4 /2 e 1600 | 11Z0 —_
tyz"  1oD 778 LOAD
Iyz'| 3500 | 2450 —
0 i | s | B4 2700 1780
1080 | Y & | 2100 1486 HOLE
VR Y LEMGTH DIAMETER
_ 1¥2" ! 1400 a80




¥1

30,000 =

g,000 N

606! ALUMINIIM AMGLE 8,000
COMPRESSION LOADS' 7,000 A\

6,000 ™ \

S ~ \
5,000

s 3\
4,500 Nt %

., 000 X

3,500 ]
1,000

-
|
,/1;’MC

2,500 oY

)

L~
r L
L
3

A

2,000 1<
1,800

el
i

1,600
1,400

FERMISSIBLE LOAD IN POUNDS
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] GV'}
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1,000 /A.l

]
4

’/ ay
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:’1w
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bo - AN

LA

00
700

600

3

560

Ridgid ends - Use load indicated

by graph plus }(_)5

loo <

Swivel ends - Use load Indicated

by graph.

h> AN

00 AN
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Hmo [~ oA ey
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A
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7
U
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) 8,000 NE
COMPRESSION LOADS 7000 e 1R Nz
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b
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. 10,000
<4130 CHROME MOLY 9,000
SEAMLESS STYEEL TUBING 8,000 - y
0
COMPRESSION LOADS 7,000 WHAN
6,000 oy < NGA
%} lt....l. 1= s
2 5,000 5
o .
S & 4,500 AN SARNN
iy, 000 —y o
* 5 3,500 = N \
Swivel ends = Uss load ' ' ~ Y "] 4
indicated by graph 2 3,000 i - ‘Nw»
=3 E 2,500 i N > .ﬂ,ww. N N K
5 m ~ ~N A 9/4% . d rl..\.,
L )
= m 2,000 " \o. £y ™ -
- @ 1,800 ~ Z NN TNEIN
_ & 1o N ARCIAVESAE AT
* B 1400y NE TN N TNE T INA N
1,200 'rl Vl.m M 2y N\ L 3\ T ‘nr\_
1,000 a - /9 /\..u - \
RN * 500 \f /< Jﬂ.u N\ /r
-3 W "
700 N TN NS TN N
600 N A N NN
%elded ends - uas load 500 AN " col N[N
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= 360 AN TR LY
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m 150 T e
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LENGTH IN INCHES

00
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10, 060
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COMPRESSION LOADS &, 000 n ||

5,000

4,500 ~

4,000 ~ o

3,500 .| IR
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Swivel ands - Use
loads indicated by

graph
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2,000 P N X\

1,800 LING 5\
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m 300 /..r = .
200 7 .
L T = -~
B 5% R RCI TN
.
50 . b AT ) e,
o e

RTAR e e a No ol o N 1)
. S NI888 X RM3UR 3
LENGTH IN INCHES

ST

70
80
g0
100
110
120




2,000 i 5 S O O OO Y |
4130 CHROME MOLY 1,800 | __ | [l
SEAMLESS STEEL TUBING 1,600 1 1] T WI_
BENDING LOADS 1,400 | -1
1,200 B T T iy & _ ! |
LENGTH |I_ ; 1,000 ' ,-.I;. . i
! wuw ww”w indicated 300 \, S -
on graph 8aoo N ] :

m.oo.Al/

RN\
/_ h

FEAMISSIBLE LOAD IN POUNDS

| . o - L
G0 @A
EVENLY DISTRIBUTED woo Ouf |
LOAD, Use 2 x load 5 \ e alll
indicated by graph wam / T N /ﬁ
' Vg
2ic /. /ro.m.lz /.M.u«
- . N 4 ‘7
LENGTH 200 el ,A -
CENTER LOAD 180 N Ly f
! b Use 4 x load 160 &)
indieanted by graph 4o ™ psv.
I 120 AN N W) .
L
106 NG NGl N ~—
Bo < ”m... I!}\ A..“O. .
60 +—- et il
. |||l o 74 = ) —
LENGTH EVENLY DISTHIBULED 4o ¥ N W) ] Taant ~
LoAD. Use B x load m.l#l. D34 - o : e N
indicated by graph 10 J.ll.r.% a e e “
NW W 0 ] ,

wereog § IS8 X RN SN 8 2832838
LENGTH TN IRCHES
2,000 X
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1,800 4— -
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veoo ]\ I INCE
, NN
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, on graph o 800
.@ AT 3 700
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3
500
+ o
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LOAD, Use 2 x load ) 350
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! m 280
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é\ ige i x load 160 ~
Indicated by graph 140 ~
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8o R
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LENGTH EVENLY DISTRIBIIED ho —
LOAD, Use B z load 0 . I~
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10 . .
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L1

G06!-T6 ALUMINUM ANGLE
BENDING LOADS F

NP
LENGTH \.._

END LOAD
Use losd lndicoated
on graph

EVENLY DISTRIBUTED
LOAD. Use 2 x lead
”; LENGTH L indlested by graph

; HmZmHI CENTKR LOAD
Uae ) x load

] indlecated by praph

Tl. _.mz.mquv._ EVEKRLY D1STRIBUTED

LOAD. Use & x load
fndicated by graph
=
£N AN

PERMISSIBLE LOAD IN POUNDS
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BENDING LOADS

LENGTH l.A

END 1LOAD ¢
Use load indicated

on grapn

LENGTH |J\_

EVERLY DISTRIBUTED LOAD
Use 2 x load indicated
an graph
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31

LENGTH EVENLY DISTRIBUTED

LOAD. Use B x load

indicated by gragph

w0 h—I A T | I |
POLYURETHANE FOAM (TAN) 50 ! AN |V, ,%Q EPpXY = |
Ye4' EPOXY/DACRON COVER TOP 8o N =
AND BOTTOM o NN @ T EEER
Foam in alrcraft 1s consldered highly 6o / : m|/ J/ N I _ -
experimental, These figures ghosld not N\ : / / | _P: L
be used for structural loads 50 / i - W _cT
45 TN !
—tLencTy END LOAD 2 ! B N N r—————
n Use loed indicated B ' i ! N A/ v e o< s A !
R e = NSO INCINN T o
) \ 4 a @ T @/|l - W
S =0 N / !
] N N i
| g 1 N NS
EVENLY DISTRIBUTED R ~AING— N ; N
| LOAD. Use 2 x load = - L SN N
. Glcated b h <
rmzm:,.|v._ indicated by grep i Hm _, - ./ /
3 - R
< = 7 ' M,
LENGTY CENTER LOAD = & A - ...,_.I II/ N
' Use 4 x load [ (R EENE Rk [ N /7 h
fndicated by graph L o v o 4..%.’ 1 IS
r»_w =\ 17 —+=
3 .(,HU.EHHJ_ ! ! AN
LT AIEE ! >
. i ik
" LENGTH- BUBNLY DISTRIBUTED .5 i .
LgaD. Use % loa G
h
%F/EI\FV% e WeTROS N AARE K RN SRR 2 28 RESR
~ L= = IS U
LENGTH TN INCHES At
y [ | | [
p 100 S b —]
EXTRUDED FOAM (BLUE) % §- / L _.-J
Ye4"EPOXY /DACRON COVER TOP 80 N . A P TL ;
1r ! e
Ay o 70 -Zi./ LN Y64 THSK|ERDXY, & DAGRON.
Feoam 1n mircraft ia considered highly 60 /s - |/ -1- W e If P R ——
experimental. These [lgures should not / T @ 3 i
be used for structural losds, 50 /[l-li/ fﬂ\ | . ILI
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WEIGHTS OF AIRCRAFT MATERIALS

A

@

4130 CHROME MOLY ROUND

i —TMICKNESS
g @ .
STEEL TUBIRG

O

2" x 2" x .125"

j

8 WALL  202l,-T3 ROUND

_L_ ALUM{NUN TUBING

1/4"0.0, = ,035 wall 20281 1bs./Tt.

/8 ,, = .03%5 ,, .ohyo

/2 ,, x .03 ,, o012,

5/8 ., x .035 ., L0775 4,

S/8 ., = L0499 ., 1060 ,,

., x WO0kg ., L1288 ,,

/% ., % .085 ,, Jdbe70 ,,

1 by X L0358, 1250 ,,

1 . X JOhg 175G,

1 Le X DB, .2295 ,,

11/ ,, x 049 ,, 2213 ,,

11/2,, x W9 ,, .2681 ,, :
b L o3

6061-Tb SLNARE
ALUMINUM TUEING

wall

1.120 1lbs./rt.

1/4" 0.0. x .028 wall .066Y 1bs,/rt.

4 ., x.035 ,, .o8oy ,,

3/8 4. =x.028 ,, L1038 ,,

/8 ,, =x.035 ,, .1271 ,,

/2 ,, =z .028 ,, k1,

Ve .. % .03 ,,  .17138 ,,

5/8 ,, x .o28 ,, 1785,

/8 ,, = .03 ., .2205 ,,

., oxoL035 2673,

3/ ., x 085, Jurss o,

1 se X035 ,, L3607 ,,

1. s X .065 ,, JBhol

114 ,, x 035 ,, 4542,

131/4 ., x 065 ,, B2zt ,,

112, x .035 ,, -5476

11/2,, x .065 ,, .9962 ,,

2 ve 2049, 1.021  ,,

2 ,r X L0655 ,, .33,

- 6
T ‘—-l-muuw

4,130 CHROME MOLY SQUARE

4 STEEL TUBING

1/2" x 1/2" x .035 wall .2213 1bs./ft.

5/8 x5/8 x .05 ,, .2808 ,,

M x 34 x o035, 3ho3

/8 x /8 x .035 ,, +3998 ,,

1 x 1l x 035 ,, 4593 ,,

=
THIZKMESS

+016" thick .230 lbs,/sg, ft.
025, L300,
032, A1,
L063 ’s .07,
050, 1,300 ,,
»125 ’r 1,800 ,,

202l -T3 ALCLAD
ALUMINUM SHEET

EQUIVALENTS IN MEASURING &
Fractlen Decimal Gauge
ioms = @ of ineh equivalent
[ 1764 .015625 28
: 130 CHROME MOLY
58 . gT??EAMLINE TUBING 1/32 .03125 20
THCRNE 3/& .ou68?5 18
1,180" xz ,500" x .035" wall 3140 lbs./Tt, 1/16 -~ 16
1-685 X T x .049 13 6285, 5/6& 078125 ]J+
2,360 x1,000 x .049 ,, L8902 ,, 3/32 09375 13
7/64 109375 12
1/8 .125 11
T g ® 9/54 .1,0625 10
y E 5/32 .15625 9
'1 202l,-T3
_L F ALUMINON ANGLE ' 11/6h -171875 &
e 3/16 .1875 7
1/2" x 1/2" x .062"thick .070 1bs./ft. 13/8l 203125 6
5/B xsg5/8 x ,062 ,, .095 ,, 7/32 21875 5
3/14- x 3/ x ’062 ¥ 109 ., 15/{3& 234375 J_I_
1 x 1 =x,062 ,, 154, /4 25 3
11/2 x11i/2 x 1258 ,, B3z,
Qﬂ,cmm PLEXIGLAS SHEETS
060" thick .37 lbs./sg. It,
©) 080, b9,
Ny .12% 62,
130 CHROME MOLY
Limeruess STREL SHEETS
.025" tnick 1,00 lbs./sg, Tt. @ T
L0360, 1.45 lbs./sg. Tt. FLUIDS
.06 ' 2.5 ,
3 55 Gascline 6.0 lbs./gal.
.090  ,, .66,
011 7.5 lba./gal,
W12 . .10, :
5 > water 62.5 lbs./cu. ft.

19




Layer of epoxy/ 1.8 dacron/ #poXy .....apprex. .06 1ba./sq. f't.la wooD @ '\‘ :‘l ‘glfvg‘ib Alum. Flathead
[ 1o
Single layer epoxy over FOAM...------- approx. .04 1bs./sq. ft. Sitka Spruce .06 lvs./cu. in. = - g:#zgsﬂi“ﬁéad Rivet
51ngle leyer epoxy over plywood........approx. .03 1bs./sq. ft. Pine .016 1bs./cu. in. .
. bs. . 1n. (]
Eirch 025 1bs,/cu F __'[m AR 3 - AN 20
@ Balsa .006 lbs,/cu, in. i Airframe Bolts

GLUES AKD EPOXIES . CR 162 =

1/32" Birch Plywood .156 1bs./sq. ft. = r—m @m—J=y C& 163 n AN 21 - AN 36

' Cherry Rivets

RECORCINOL - FORMALDEHYDE GLUES. Most highly recommsnded. 1/32" Mahogany Plywood .125 lbs./mq. [t. - E§ Clevis Bolts
Use on wood, Completely waterproof. Withstands high tem- — AN 100 Thimbles B
peratures. Marketed under various trads names such as 1/16" Birch Plywood .225 1lbs./sq. ft. 4 .
Ambarlite, Cascophen, Weldwood, etc. Hardens through . @Hﬂ AN L2 - AN 49
catalytic actlon of resin end hardener, Do not use on 1/16" Mahogany Plywood .180 lbs./ag. ft. = I Clevis Bolts
foams, as it will shrink and crack. —

1/8" Birch Plywocd 470 1bs./sq. ft, ) (=
UREA - FORMALDEHYDE GLUES, Waterproof. Excellent for wood, / ™ ' ~2Tt=13 AN 115 Cable Shakle ! AN 73 - AN Bl
Sensitive to high moisture content of wood. Marketed as 1/8" Wahogeny Plywood L3175 1lbs./sg. ft. - - Prop/Engins Bolts
Asrclite, LePagas Panite, Casco, Plaskon, ete. Kardens .
through catalytic actlon of resin and hardener. Never use 1/4" Birch Plywood ,98 1bs./sg. ft. AN 392 = AN 395
on foam. 8 y Clevis Fina

1/L" Manhogany Flywood .7 lba./sgq. ft.
EPOXIES., Excellent for almest all materials. Does not 4 gany ™ 1
shrink. Heommended for foam. gardans through curing AN 36, AN 368
action of resin end hardensr. ces not loose weight
during curing. Varies from 1iguld to paste, Markeéed goﬁ'f?ﬂglgﬁﬁi Control Cable Elastic Stop Nuts
usder many trade mames, including Flyte Bong, Epon 815, AN 970 Flat Wood Washer 7 x 19 Extre Flexible Control Gabl

! * 1 x 19 Non Flexible Cable AW 318 Fuli K
] X

Alrframe Nut

AN 316
Thin Check Nut

: AN 9b0 Flat Washer
AN 936 4 Lock AN 210
D) O AN 936 B Washers | ) R
£ys8
@ FABRICS ight Contre u ¥

AN 320
Castle Nut
Dacron Greige, 66" wide 1.8 oz./sg. yard or ,0125 1lbs./sg. It, Turnbuckle Parts
b o 2T 0k e aa e 50186 ., L, AN 935 Lock Washer AN 155 Barrel AN 320
Sheer Nuts
’e " i 4 3.7 4s sr s oaw 20255, 4, o,
S AN 161 Fork
Grade "A" cotton, 50" wide L.l az./sg, yard or .030 lbs./sq. It. E“”""\L_::D S 17825 Self Locking
, Castle Nut
Dynel, 39" wide 4.0 oz./sg. yerd or .028 1bs./aq. ft,
: e I _"TT3 AN 165 Pin Eye
AN 380 Cetter Pin AN 350 Wing Nut
@  r—— S AN 170 Cable Eye
Qe mbse
FOAMS = Lock Pln
Piano Hinge AN 366
Ursthane foam { tan) 2 lbs./cu. ft. sizes: i/%"x g: : AN 416 MS 20257P Two lug anchor nuts
3w x5 th Safety Pin M5 20061

ot
st
ra
]

:
L
Extruded Coam [ bius ) 2.2 lbs./cu. ft. sizes: 1/2"x 21 x i
ﬁ' ATRCRAPT HARDAARE
t

For full and detalled information, write Aircraft Spruce and Speclelty Co.,
Box 42i;, Fullerton, California, 92632




SOURCES OF ATRCRAFT MATERRIALS, HARDWARE, AND SERVICES

ARIZONA

WAYNE ROSS
802 7554, Pheanix, az, HA5011
# Custom props

ARIZONA DIVERSIFIED PRODUCTS
22 E. Lincoln, Phoenix, A%. 85004
% Foam, epoxy, dynel

CALIFORNIA

AIRCRAST SPRUCE AND SPECIALTY GO.
Box 42k, Fullerton, Za. 92632
# Practically sverything r'or the hoemebullaar
120 page catalog $2.00

SCUTHERN CALIFORNIA ENGINRERING AND SUPFLY
8730 Capricorn way, San Diege, Ca. 92126
% Epoxy

DON LESTERGREN
3gl2 calave Drive, La Mesa, Ca. GQ2041
% Propeller dastpgns

ALLTEMP,
2348 auburn Rlvd, Sseramento, Ca, 95813
# Dynel, fomm, epoxy

THARCO

265 Hegenburger Rd, fDakland, 7a. 9LbIS
i Dynel, foam, epoxy

VERTEX

4200 Charter St., Los Angsles, Ca. 90058
# Dynel, Feam, spoxy

THORPE INSULATION
4550 Paderal Blvd,, Sen Diego, Ca. 92101

CCLORADO

"BON AEROD

1164), Pearl, Northglenn, Co. 80233
# Hardwnra

A. H. BENNETT CO.
3201 Brighton Blvd., Denver, Co. 80216

FLORIDA

CLASSIZ AIR
723-5 Saratoga Ave., Laksland, Fla. 33801
# Tubing, Spruce, booklet 25 ¢

KNAPP AVIATION .
P.0. Rox 76l, Miami, Fla, 33148
# General suppliea

BIGHAM INSULATION CO.
P.C. Box 22146, Ft, Lauderdesla, Fla. 3331%
# Foam, dynel

ILLIN

B & F AIRCRAFT SUPPLY
6141 W, 95th, Oaklawn, I1l., 60453
# Practically everything fer the homebuilder
Catalog $1,00

DAVE DWRAKOV ICH
A602 MNawcastles, Burhank, I1l. bGOLSG
# Foam, dynel, apoxy

WICKS ATRHCHAFT SUPPLY
Madlscn County, Highland, Il1. 62249
+ Fgam, epoxy, dynel, Just about everything
for tha homebullder. Frees catalog

GLENROCK CO.
140 W. Lake at., Northlaka, 111, 6016k
# Foam, dynel

INDIANA

PDQ ATRCRAFT PRCDUCTS
28975 Alpine Lane, Elkbar
» Fosm, epoxy. I[nfo a

MICHIGAN

t, Ind. L6514
nd sample $1.00

H8 AIRCRAFT STANDARD PARTS
Box 4358, Flint, Mieh. 4850k

# Hardware, fittings,

W. H. PORTER, INC.

Catalog 50 c

424C N. 136th Ava., Holland, Mich. kL9423

»# Foam, spoxy, dynel.

MISSCURI

EPP SALES

4919 Mattis, St. Louls, Mo, 63128

# Epoxy

MPQ ASS0CIATES

3011 Roanoke, Kansss City, Mo. 64108

+ Dynel, apoxy

NORTH_CARCLINA

SPCAT CRAPT
3510 Langdals Drive, High
# Foam, dynel

CEIQ

TRIMCRAFT AERQ
4839 Janst Rd., Sylvanis,
# Wood, kits

THE AIRFLANE FACTORY

Point, N.C. 27260

oh, 43560

7111 Brandtvista Ave., Dayton, COh., 4542h4

# EBpoxy, foam

TENNESSEE

KICK SHAW, INC.

3527 Hixson Pike, Chattanocoga, Tn, 37415
# Foam, epoxy, fibsrglass, Catelog 25 ¢

MFG ASSOCIATES

14446 S. Cocoper, Memphis, Tn. 3B11),

# Foam, dynel

TEXAS

BANKS MAXWELL PROPELLER ©
P.¢, Box 3301, Ft, Worth,
# Pusher props, hubs,

c¥els angines. Caete

HOUSTONR FOAM PLASTICS
2019 breooks, Houaton, Tx.

Q.

Tx. 76105

mounts, two engd four
log $1l.00

77026

¢ fosm, dynel, polyestera, epoxy

SABINE INDUSTRIES, INC.
507 Dayton, Orange, Tx.
+ Foam, dynel, apoxy.

WASHIRGTON

77630

SPENCEF AIRCR(FT TWDUSTRIES

8410 Dallns, Scattls, Wa,
# Complete hardware’

TED'S CUSTOM PROPS
9317 Alrport way, Snchomi
# Custom praps

E. J. BABTELLS
700 Powell, Rantocn, ANa.

98108

sh, Wa. 08250

98055




