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For some of you readers issue number four will be the last Duﬁt Rag you wil} receive
unless you renew your subscription. There will be a box on tpe back page w1th.an'

"X" in it if you need to renew before The mext issue, The rate 1s 33,00 for six issues.
Please make checks payable to Bob or Ching 7alters, rather than the Dust Rag? it makes
banking a little easier, There are no copies of issue #2 available but we still have

a limited number of issue #1 and #3 on hand,

de have not received any snapshots or building articles for this issue, My aircraft

is almost finished and pretty soon I'll run out of things to say, so PLEASE send in
pictures and articles. You may not think that what you have to say or have learned would
be that interssting but we have subscribers who want all kinds of articles,

Many people have inguired about Al Nelson's dortman airfoil. Some peorle are surprised
that he is changing the Wing since Hank Thor will not aperove design chanzes, hat Al

is doing is building his ovm aircraft and taking advantage of the engineering talent

of Mr. Thor and Janssen. Tt -1l not be an official Duster, and ill not compete in the
Duster Glass. Hank Thor is not sanctioning these chances nor is Al couatine on Hark

to keep him out of trouble, s far as the FAA is concerned, they will let you build

and fly almost anything, so do not count on them to insure that you have a sound design
or even a sound glue jecint, I am not qualified to make structural or aerodynamic changss
to.my airecraft so I haven't, My advice is to sick a £00d design ( like the Duster ) and
build according to the plans, Hank Thor and Al Nelson will give you the same advice,

One reader asksd about moving to an area with different weather before he is finished
building, I don't see any great problen but it would be nice to close un as much as
vossible, esvecially things like the ailerons, 3

The plans for Iy audio variometer came from Technical Soaring ( which is g magazine
advertised regularly in Soaring ) Volume I No. Nc/oii: Faiewonsky, 7303 Burn‘ne Tree

Rd, Sethesda, Md., 2003l Thas article is oo long to rerrint in'thé.Dtst Rag gu% 7
you' re interssted, dr, Faievionslky should be able +o sunbly you with a bacic iséue. It's

& g;eat publication anyway. The M.I.T, Yotorless Flicht Syﬁtosium has a good discussion
on potal energy Eompensation that you should read if you're éoing to builé a venturi.—

It is available from WSIEIR SIS Frocesdings, Blde, N-52-395, urT, Cambridge, Mass, 02139

PP : : <

gy a%fC{aft }s glmost ready to fly, I need about 15 more nours to finish it up not

IoEn _ngta crailer, The next 1ssue should have some "in-f1ightn pictures if irp lucky

Duszeges 0 zgke if@e EOT§uter fenerated performance curves and check then against my x
ornetime this fa STER ing work : d =i

phoee o e . everythine works out T should have some Speed ring figures
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The Dusters are here seeenene ADVERTISEMINT 00atae

THE SELF LAUNCHING DUSTE

Many of you have asked about the
Engine Installation on the Duster,
so here's a progress rerorts

Raw Material Kits
Infermation Pack $1.00 Complete Kits
Flans §75.00 ) Companents

e rot the engine installed, and
PERE el (he crop deliverecd the middle of
Calif ] iR oycrl July and had to moke the choice of
continuine vork on the jrogram or
taking It as 1t was Eo the E.daA.
Convention at Oshkosh, «isce

California Sailplanes Duster Sailplane Kits

ALLWOOD
LOW COST

13-METER
EASY TO BUILD Jie chose the latter, and towed it

EUN TO ELY back *t.'n-::r'? on t';c.e.trailer.“lt
caused quite a sSTir among tne
airplane home builders, and thare was lots of interest. I really think the powered sail-
plane is going to bring a lot of airrlane pilots into Soaring. Je are busy now finishing
up instrumentation, muffler and exhaust, cowling etc., It ought to be flying about the
time t.1is issue of the Dust Rap goes to press, and the next issue should have a full
story, pictures, etc.

Business is still bris:, the Duster intersst shill continues, we have Kits enroute to
Haraii and Australia, Our rroblems are not having a continuing supoly of good siruce
and leveling of prices with phase 6, 7 or whatever.

Best regards,
Jim Maupin and Norm Barnhart
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IUSTER PRICES

Wheel package $37.50 FOB. Tncludes wheel, brake, tire, tube, brzke cable and ETiD,

RAEW MATTRIAL KIT: $1595.00

Gomplete kit includes all the suruce, plywood, steel sheet and tubing, alumir}um angle

and tubing, uniball fittings, bronze bushing naterial, wheel brake,(formed fiberglass
parts, acrylic sheet; all bolts, nuts, washers. Includes six, 1" x O" spar blanks, tapersd
from 3/L" at root to 1/L" at tip. fing attach steel sheered to 1 3/8" wide stripse.

WOODWORKERS KIT: $295.00

Same as above, except all metal fittings are completely fabricated, machined,velded,
and heat treated where requireds All arecadmium plated, and ready to install, Includes
all bolts, mits and washers, Wood: all ribs and bulkheads are drawn full size on fir
plywood as called out, LR

HARDJARE KIT: $1395.00

Complete kit includes all metal fittings fabricated ready to install as in the Woodworker:
Xit; chlleel, brake, formed fiberglass parts, aerylic sheet, all bolts, nuts and washers,

No vood.
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Ho NOT TO MAKE A CANOFY il

by Bob Walters

This article is called how not to
make a canopy beczuse ib is inten-
ded to discourage you from trying.
Feople have asked me to let them
in on the secret of our success,
/e have developed many secrets,
but not much suceess, Al lelson
and I got together on this project
and have spent sever:l mndred
Prustratine hours and several hun-
dred dollars just to get a nice
canopy. Here's how you too can fail,

VAT 1]

. 5.
Tmis

Above: Al Nelson laying up mold

Start by deciding on a profile shape and make a canopy frame mock up out_of plywomil right
on your fuselage. Put in at least one false canopy bow near the high point., OCarefully
shape the wood to define the share you want, depending on desired headroom, etc, I-lo‘i:r,
£i11 in the plug with urathane foam. Fitting the foam is very, very difficult and will
take severzl days. Al used by inch thick, 2 pound per cubic ft. density foam., There
mist be no gaps where it meets the wood. Don't try to get by using fillsr., The foanm
foam must be perfect. Now take your sur-form tool and sanding block end shape the foan
to the desired contour. Here is where the "hacker! in Des Moines, Iowa will screw up
first, Al ic one of the two or three best laown surf board shapers in the world, He has
been shaping since the early 1950's and he says thau the shapingz of the foam plug is next
to imossible for.the averape guy. One extra pass with the sandpaper will ruin the plug
and you cannot, repeat cannot correct a dip with filler, After the plug was geriect, Al
put on several layers of glass cloth, WNow remove the plug from the fuselage anad add
several inches to the edges to form a skirt, Sand everything until it is optically per—
fect, This is the key to the wiols thinpg and is beyond the ability of most peaple.

Next, coat the plug with PVA ( Poly Vinyl Alcohol ) mold release and lay up a female mold,
Use cloth, followed by mat and/or woven rovine to get 3/16" or mors thiclness. Re-inforce
the edges with laminated wood clamning strizs and class them on securely, Now pop the
mold off the plug and dress the inside with 500 wet/or dry sandpoper. Drill 3 or 10 1/18M
gir holes in the high point of the mold. Get® some billiard felt and soak it in hot water
and stretch it over the plug till it is dry and glue it inside the mold. Seal the edpes
with tapes This felt costs 59.00 per yard. Get the picture on cost so far ? If you use
cheap felt you get terrible mold mark off. Guess how we found outeceseeess

Now, get every book your library has on acrylic forming and read it carefully. Je built
two ovens outb of scrar wood and asbestos paper, One is tall and thin to hold the flat
sheet vertically and the other is like a large dog house to hold tie mold, Make a vaper
pattern and cut a sheet of ,100 acrylic to fit the mold. Use a saber saw and special

abrasive blade or a coaning saw. This stuff is very expensive and cracks easily. Guess
how we found cltecseseess

Hang the flat sheet inside the tall oven using "C! clamps and clamping blocks on the edge



CANOFY continuedsssssessess

which will be trimmed off later, Weak clamping here will allow the sheet to f£all as it
gets hot. CGuess how we found out .......in a basement of flaming plexiplass }

Put a 2 burner Coleman stove in the bottom of the oven and cover the burners with metal
deflectors to keep the fire off the plastic. Make the oven so the pas tank is outside
and keep a wet rag on it. The -only thing we haven't done so far is blow up Al's base-
menta

Stick a probe type candy thermometer in the oven and heat the glass to "Seft Ball" or
about 240 degrees f. Remove it using cotton gloves and quickly bend a simple curve in
it and put it in the inverted mold. ©Clamp the edges using many "C" clamps and pressure
strips inside and out »hile it is still hot, hen it cools, unclamp it and seal the
edges using hich temperature masidng tape, You will fail using regular tape because

the adhesive gives up at asbout 250 deprees ¥, Guess how we found oUutssees We also found
out that a perfect seal is manditory so tape carefully. The high temperature tape is
expensive but is good up to about 350 degrees ¥, Reapvly the Clamping strips and clamps
over the tape seal. Turn the mold over and supiort it on blecks so that the two ends are
at the same height so you can best trap the heat under it. Make some sort of plenum
chamber over the air holes so that you can attach your wacuum cleaner to it, e used an
old funnel, Now drop the dog house oven over the mold, The air connector should stick
out the tops. OCut a peep hole at each end and slip the stove under the edge. Make sure
your hsat deflector worits well encuch so that you don't burn the edees close to the
stove. Guess hor we found oub,...e..

Heat the vhole thing to about 250 degrees ¥ and remove the oven to tighten the elamps
While the plastic is hot, This is a very imgortant step. Now set up the oven again,
Turn on the stove and heat theoven to dbout 320 desrees F, If you have trouble getting
this high, throw a counle of vwool blankets over the oven, Keep pumping the gas tank

and don't forget to “eer it cool, The plastic should sap at about 270 degrees F, but
don't worry. Turn on your vacuum cleaner at 315 degrees or 320 degrees and pull the
plastic up to the mold surface. You Should need only partial wacuum, At this point the
edges will slip oub from under the clamns and ruin the canopy if you don't use énough
clamps, Guess how we found oute.... dhen the plastic has stretched to fill the mold,

t}lm off the heat, while holdin~ partial vacuum, direct the vacuum cleaner exhaust into
the even 1o cool ii. The thick mold will retain a lot of heat, Remove the ruined sheet of
plastic and save it for l=ughss Keep trving and ironing out details til Jou get a pood one,
Trim it and mount it withoui crackine the thing and youre all done,

»'is whole thine sounds pretwty easy

put is by far the most difficult, ex—
rensive, and frustrating part of my
sailplane, What happens if by some
chanee you do wind up with a canopy,

out your plug was not opbtically perfect?
Think about it }1}

A fancy canopy won't do a thing for

| ‘erformance. It just looks pretty,
Inis method :311 work but don't ex—
seet it to be easy. I would recommend
vhat you make the stock canouy but
haon—form it. Make a plug with =z sim-le
§ curve out of sheet metal, Heat your
plastic to about 2I0 degrees and wrap

Iy



¥ contited eessscensee

£ syer the plug, You can use ch
111 rive yow a sbtock canoty sh:
with cold-forming. Tt will only cost abou.
and chould take only evenince Good luck and led =
fail,
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payer,
succeed or

called a T Bevel, on the ax
measured, and sanding the fr
angles, and any small corrections carn

Text, mark the frame locations on the &
have to be blocked up shove the table,
1" x 3" pine boucht at the local lumber
such a way that they will not interfere wi
PISHING STRING, STRECHED TOP TO BOTTOL NG

in place to the fuselage, cut the bevel ancle in these where they are spliced at the rea
of the cockpit area, and glue up these straisht, so that when you pull the curve into
them, they will take a smooth bend the whole lengthe Shape the notcines in each frame
carefully wit: a file and sanding blocks, and glu e both these longerons im place gt
once so the pull to bend them is egual on each side of your fuselage,

Vow glue all L of the 3/8 x 3/L lower longerons together to the point where they separate.
Fit them to the notches carefully in each frame. low glue these to the rear frawes and
tie the outer two up out of the way to the roof of your shop, and bend and glue the 1hsi
two in place to the fuselage. When they are set, brins the tio outside hulves into rlae
and glue them to the first two. A lot of little clamps helps here, but lacking this, I
wound a handfull of rubber bands around each ono, and this will give a fine glue jo’int
although the cleanup of glue afterwards takes time. i ;

Now, benfi the & keel piece in vlace, and mark it from the inside at each frame.
the outline and saber saw it to approximate shape, clamp in place and finish it to

approximate bevel cuts with a draw knife, plane, sure-form, file etc, Make sure the frame
bevels fit nicely, and glue it in place.

Draw

5



e «CORGINDED g0 eis s

The only part wher
trouble was at sta
lank 3avoie used the follovins
idea and it worked like a breeze.
e cut two 1 x L pine pieces to
match Stition # 72,125 from the
outside, drilled two 1/16" holes
through the skins on each side of
she frame, Put a piece of baling
in the wires and draw the skins to-
for a periect fite

wire throuch and around the

cetiicr tourniguet fashion,

i

the rear stabilizer bracket before the
D

The only other point to pass along is o insiall
second s!tin is put one you have to cut g > a hole in one of the skinse I
strongly recommend th:t you make ur tio : to hold the fuselage up at a com-—
fortable heighl at this point. You are going to spend quite a few hours bending over the
fuselage working inside with intercostal bulkneads, seats, instrument panel, and controls.
It sure helps to work at a convenient height. You can install the wheel and skid now,

but there's no real hurrye. You will roll the fuselage over several times more during
sanding and finishing before you are throughe

GET HIGH GO SOARING
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by Bob lalters

A mumber of readers are interested in how I beat the cost of a 3L0,00 total energy
venturi. The basic idea behind total energy is to take ou t stick thermals, In other
words if you are cruising between thermals and feel a bump that might be 1ift you
usually pull back and slow down, right ?? Without total energy you show a terrific
rate of climb even if you have hit sink, Total energy allows you to evaluate 1ift
during the pull up, This is done by comnecting the static side of your vario to a low
pressure source. This holds the wario flask at lower than anbient pressure. A5 you
mill up the air normally flows out of the flask because of climbing into air of less
jressure. It tends to do this with total enersy alsoc but because you also slow dowm
during the pull up pou lose some of the suetion from the venturi, This gives the flask
a tendency to suck in air becuase of the decreasing amount of suction, UWow if everything
works right these two tendencies cancell each other out and there is no air flow in or
out of the flask, TIf the air mass is rising or sinking the glider will tend to rise or
sink and this will effect the flow out of or into the flask. The wvario will of course
measure this flow and indicate 1ift or sink. Simple, huh ?

The problem is to get the right amount of_suction., Engineers tell us that the formula
to compute this magic suction has a 1/2 T"in it, _If you remember all those High School
Physics energy formilas, they also have that 1/2\?2‘ in them someplace. So does the for-
mila for airspeed calculations, It works out that the suction we want is equal to,

but of opposite sign from pitot pressure. Hook up the venturi to the static side of
your airspeed indicator and a pitot tube to the pitot side. Alternately place the venturi
or pitot tube in a source of steady air flow and check the readings. They should read
the same, While one is in the air flow the other should be subjected to static pressure,
If you don't have access to the Berkely Wind Tunnel, try hanging them out of your car
window. Rapid alternation of the venturi and pitot tube and multiple readings will take
care of the wind and speed variations. '

I made a copy of the Althaus type. It has a tube of just under 1/2 inch dia, with round
studs of about 1/8" dia, to decrease the area. One stud is solid ané the other has a
hole to pet the suction to the vario., They are mounted oppesite each other abeut LO%

7



TOTAL ENERGYses.scontinued

back in the large tube. The large tube is about 1 3/L4" lonp. Your hobby shep will have

a selection of brass tubing which works creat. T used soft solder but silver solder sould
be better., Acjust the distance between the two studs to ret the desired suction. Be
sure to leep 21l edges sharp and Squares I made a fin mount vith a pitet tube mounted
above. ILook at other sailplanes and ask the 1-26 drivers how they meke them. Host

glass ship pilots buy them, but a large number of us poor folk have built venturies and
they worka

OUI-DING 195 TURTLS DECK
Dy

Bob .alters

Since 21 ilelson and I will not
have stock canopies we built spee-
ial turtle declis. Start by fitting
plywood mock ups on the fuselage to
define the shave you wants. Fill
in between the plyvood formers with
L urathane foam using the same
method used for the canopy plug.
The fit is not as important be-
cause it need not be ontically per-
fect, but any gaps thot arc
i1d Lol

poantiy |

L and =
the a-sired shave. I arain called
Al in for the Tingl sharing at

the cost of sever:al di nmners and
several cases of bpeer, Taite your
time to ret a nice shape. Don't
put on the wing fillets yebs low
cover the plug with a layer of glass
eloth, TYou can make the ving
fillets out of foam or micro balloon
Zillers it them in plnce and make
sure vou have a nice transition
from winr to bturtle deck, At this
oint, hot coat the whole Uhing

With glossing resing and sead to

a nice finish. Correct any dips

or bus ps vwith filler and coab

the plug with FVA mold releasce
on's be tempted to fall for tie
Joimson's PFaste iax hoax, Now lay
un several lavers of glass eleoth
using laminabing resine. I used

it layers of & oz, cloth but you
could get away with three layers

I think, VWhen it is cured, hot

p coat it to £ill the weave and sand
A1 M the hacker" Helseon shares turtledeck while it is still on the plug. FPop

8




TURTLSZDECK contimiedesssss

the turtledeck off the nlug and
remove the plug from the fuselage,
Try to save tne plug, You may trim
the turtle deck to fit your fuselape
and either serew and tape it on or
rlass it on, I elected to make it
rermanent by glassing it on my
ond fuselsge, If I ever have to
Yemove my wWine cen-arsection I can
eut the turtls deck at the wing
trailing edge. If you want to _i‘l:,r
pen coclpit you may want to ke

:» but you can im-

of the Dmster quite
bits You can use thas —tec}rzi‘que
viiether you use the stock canopy
or a commound curve m olded ones

O N e e/ SO Ve
TETTSRS TO THE EDITCHewsssss

Auge 17y 12713

Jear Bob,

Tor the benefit of those who
ave puying parts, hardvare, eice
for their construction project,
the Rodend RE3MS, which ordinar—
ily in the ¢2 to 53 bracket, are
being unloaded by Stits Aircralt
Covering at the low price of 30
cents each. Since eleven of these
jevels are called for in the plans
is could provide quite a saving.

73

T met lNorm at the EAA convention
at Oshkosh and saw the engine ped
mounted in place, Also, while in
Tdaho last week, I visited with
John Sinclair and saw his Dusters
ile estimated another two weeks
before Tlirht and it looks fab-
ulous., It fired me up so much
that I desied ripht home and cot to work again on
mine, Je decided that first Duster get together
could be mavbe next swmer. A number of cloudy
estions were cleared up during that visit,

Franik Mc Donald
9.  1)01 Zrentwood St., Ft. Collins, Co. 0521

“
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ON YOU GUYS AND GET WITH T

=
o

WTTH A HUSBAND BUILDING A DUSTER

by Ching iialters
Hints:
1. Patience
2. Beer
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