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INDOOR NEWS AND VIEWS (INAV) IS
PRODUCED IN ST LOUIS BY ROY
WHITE,

LARRY COSLICK, MARY JANE REILLY
HOWARD HENDERSON AND BILL
MARTIN.

INAV DUES ARE:
U.S. $9.00/year
Canada $12.00/year

Other (air mail) $15.00/year

4 (min) to 6 issues/year depending on
budget and availability of material

The number at the far right of the label
indicates when subscription expires.

A few back issues are available: Write for
details

Send all dues and correspondence to:

Roy White

(INAV), 1025 Cedar St., Catawissa, MO
63015

sk ok sk sk ok sk ok o ok sk ok sk ok ok o 3 ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok sk K
Howard Henderson (INAV) can be reached
via computer E-mail, using the following
sign-on:

HPIET H@AOL.COM
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CHILTON'S CORNER
By Stan Chilton

WING BRACING: If wing is braced on a
jig requiring it to be lifted or removed after
bracing, modify the jig so it is at least 3
inches longer than the wing, beyond each

tip.
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To then remove a braced wing, turn jig
upside down, support both jig ends outside
wing tips at least 24 inches above floor, and
let wing drop out of jig, releasing any
snagged bracing on jig as necessary.

This way bracing is never subjected to any
force beyond that of the weight of the wing.

BRACE WIRE TENSION: Have you ever
had wing spars buckle between bracing
points due to high humidity at the flying
site?

The problem can be corrected in most
instances (when building the next wing or
stab) by bracing with less tension on the
bracing wires. How much less? Too much
less tension and the wing gets floppy and
weak in dry, hot conditions.

Two important points to remember in
bracing are proper tension and even tension.

Check over the variety of pins you have on
hand. In addition to the conventional
straight pin, there are different sizes of "T"
pins and smaller 1/2 in. long pins known as
bankers pins. From this assortment prepare
the pins with a hook on the sharp end and
cut of file the pins so you end up with about
8 pins of each individual weight of .001,
.002, .004, .005, .006, and .008 ounces.

I have been using .006 oz. weights for
tension on FID wings, .004 oz. on smaller
intermediate stick wings and .002 oz. on
braced stabs.



If your braced parts are too floppy or loose,
re-brace with slightly heavier weights. If the
braced parts warp or bend inside the braced
areas, go to a lighter brace weight.

Some modelers use up to 3 pins together for
bracing tension weights, some use no
weights, just 3/8" square folded masking
tape at the wire ends. Different techniques
will require different weights, and may vary
if you brace differently.

I have heard of modelers standing at the top
of a stairwell and bracing a jig-mounted FID
wing in about 30 seconds with just one long
piece of bracing wire with a tension weight
at the bottom end. This method satisfies my
two concerns of proper tension weight and
even tension, but I've never tried it.

Some modelers have used a quarter taped to
the brace wire for motor stick brace wire
tension. An average quarter weighs 5.96 gm
or .196 ounce.

For the strongest motor stick, it should be
braced in a jig that bends its ends away from
the rubber motor side about .015" on each
end.

When a fully wound motor is hooked up, the
stick will flex to perfectly straight, as we
want it be.

MOTOR STICK BRACING: For bracing
motor sticks, I use a large 1 1/2" long
concrete piercing nail, weight about .125

ounce.
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CARE OF YOUR RUBBER STRIPPER

Although a rubber stripper is built from
aluminum, it is a dense block that easily
may slide off your hand while stripping

rubber and hit the floor, damaging its blades
and other parts. To avoid this, there are
several ways to hold it safe while using it.

One way is fixing it to the board, drilling
and tapping two holes on the undersurface,
so bolts can be mounted and then clamped to
the working board. This way lets you use
both hands for the job.

Another is drilling a hole across on one
upper corner and inserting a piece of piano
wire and a strap, like the ones used for
cameras, and slipping it on your wrist. The
length should be such that allows you
enough freedom but does not let the stripper
hit the surface of the board in case it slips
off your grip. Or, instead of slipping the
strap, run a cord that hangs from the ceiling
and keeps the stripper at the desired height.
If you want some flexibility, the cord may
have a spring, strong enough to take the
weight but that allows you some play. The
strap is great for field work, so have it
installed when you bring the stripper to
contests and need to strip motors right away.
(Bob Oppegard sells a stand w/holder and
table clamp for $25)

IMPROVING YOUR OPPEGARD
RUBBER STRIPPER

1. Adjusting the pressure on the rubber and
holding it in place with the arm can be made
easier, modifying the holding screw as a
wing nut using a paper clip. Just bend a
paper clip with round nose pliers, to look
like a wing nut, of a size of about 1/2 inch
wide and 1/4 inch high. Remove the screw
and cya the wing nut in place on the screw's
groove, holding it vertically while it sets. If
using thin cya, add baking powder to fill the

gap-

2. Getting cleaner cuts, closer to square



(rectangular), can be achieved by making a
holder using clear plastic, and attaching it to
the holding arm. Cut the piece to shape and
cya to the arm. Now add the insert
underneath, even with the arm. Its purpose
is to work as a guide to the slide. Cut the
slide to size. Run the screw in place and
install the assembly, with the slide. The
slide will hold the rubber flat, reducing or
eliminating the trapezoidal shape.

Rubber hold-down for Oppegard stripper

.020" clear plastic

Underneath insert ev
Slide: 3/4 x 1"

Source - Unknown
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ROB EBERLE, A RISING STAR IN
MODEL AVIATION

My name is Rob Eberle. I am 18 years of
age as of December 4, 1995. If all goes
well, I will compete along side the other
three U.S. team members in Moscow, Idaho
in September at the next FID world
championship as the U.S.'s first ever Junior
team member.

According to the rules, it is unclear whether
or not I am too old to compete at the Junior
level. I am presently waiting for a ruling
from the FAI board on the age cut-off for
Juniors at the next world champs.

I decided about three years ago that I would
like to compete with FID's. 1 realized that
the U.S. had no team members that were my
age. Soon after I got my first FID to fly, I

started to send out letters to different
agencies regarding funding and establishing
a Junior program. This began my quest to

be the first Junior team member from the
U.S.

I started with sturdy, conventional models
and, as my times slowly increased, I decided
to build lighter and more carefully. The
headaches got larger, while my times stayed
the same. Two summers ago, (after 18
airplanes that summer alone) my times
finally rose into the low thirties. I had
officially qualified for the team finals. After
a winter of testing and changing my model
design to the "California" style. I began last
summer, confident that I would break 40
minutes. Well, after going through another
10 models, I found my quick fix for the
finals - an unbraced tandem. This model
design got me through the finals, kept me
out of last place and raised my high time,
with a fully polymicro covered version to 36
minutes, all in about a month.

Now, 3 years later, after tons of letters,
hundreds of phone calls, many long hours,
and about 30 models, I still await a final
answer as to by being able to represent out
country at the world champs. Thanks to
unbelievable support and help from Gary
Underwood and Rich Doig, the matter is out
of our hands. We have done everything
possible and now must sit back and wait.

I must say that if I do get the chance to
represent our country, I will fly my hardest
and put forth a valiant effort. IfI do not, I
appreciate everyone's help and efforts and
hope that I have paved the for the next
Junior FID flyer.

Source: New York Indoor Times (Edited)
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TRUE TANDEM F1D by Bernard Hunt

WINNER
(not to scale) LAUNCH STICK
0 deg 4% camber J SON CITY 1995
s 5  2edegsbocamber TIME 46 MIN 14 SEC
[ — . S— 6 forney
. g ; ;
1 deg down WEIGHTS g
1 deg lef sick 035
boom  0.05
wing  0.24
tail 0.17
rop(vp) 0.25
p (fix) 0.20
OTAL 1.01-1.06
S
// ] OTOR TAN2 0.057"
: lnth 15.8"
\ weight 1.20g
; | wins 2580
4.3"flat 18" [-x-4.3"flat koff 150
3.7"proj 8"lw i lafded 100
0.08" washout 0.08" washinppgrews rib with avirpm 50
support block -~
2.4 tip dibedral J—
centre panels flat
warps as shown .
by angling posts pn i Prop sh?pc full size
wing and tail shapes / dihedral identical !
pes note spar swept forward 0.5"
0.04" washin 0.04" washout
Notes o1n later fixed pitch version
| i
/ 1.Elliptical wing and tail more sweep on LE
Root chord 6.3" av 5.5"
2.Wing posts reduced from 3" to 2"
3.Lighter prop 0.162 |
\ 4_Boom length increased to 8" using 0.012" wood
Y 5. Boom offset increased to 0.3"
I \ 6. 0.009" wire spacer 2" long between prop hook
1" tail tilt 0. 'boom offset” \ and m;)tor to move cg back to 3.0" behind te
STRUCTURE \ IL

wing spars 4.81b0.065" * 0.035" (dihedral) -> 0.115" * 0.035" (centre)>0.065" * Q.035" (dibedral)
tips  4.81b0.05" * 0.03" (dihedral) -> 0.03" * 0.03" (tip)

ribs  4.31b 0.048" * 0.024" (dihedral), 0.036" * 0.024" (others), moulded from sheet
finished frame 0.21g

tail  spars 4.81b0.045" * 0.029" (dihedral) > 0.085" * 0.029" (centre) -> 0.045" * 0.029% (dihedral)
tips  4.81b 0.040" * 0.029" (dibhedral) > 0.025" * 0.025" (tip)

ribs  4.31b 0.048" * 0.024" (dihedral), 0.036" * 0.024" (others)
finished frame 0.15g

/

posts  6.51b0.042" * 0.042" rounded to fit 0.045" tubes on wing /tail
stick  4.5lb 0.013" rolled on 0.22" rod, blank 0.76" wide + 3 boron (4,8,12 o'clock)
51b 0.020" webs, Harlan beaning, 0.013" rear hook

boom  5.0lb 0.008", blank 9" * 0.65"->0.47" rolled on 0.19" -> 0.14" rod, plugs onto 0.75" stub on stick
bracing 1 0f0.0015" tungsten or 2 of 0.001"

prop spars 6.51b 0.06" * 0.06™ -> 0.025" * 0.025" rounded
outline 71b 0.02" * 0.02", ribs 71b 0.03" * 0.02" -> 0.02" * 0.02"Andrews
vp mechanism Banks' stvle but with wire hinges. 3 screw adjusters

bottom stop 29" pitch, top stop calc 36" pitch but looks more
blades covered polymicro

model designed to fit 27" * 9" * 7" box with 3 similar models (see NFFS Sympo 1993 for details)

4



TRUE TANDEM F1D by Bernard Hunt
DESIGN and CONSTRUCTION

There are not too many true tandem
designs (wing and tail the same span /
area) in the world of aviation, either
“modelling or full size, and hardly any have
been successful. Despite this, the "True
Tandem" F1D design was a winner at the
US and UK Indoor Championships in its
first season. It is very similar in size (total
area 265 sq. in.) and construction to my
previous "No Hassle " unbraced F1D and
shares the same advantages of being robust
and easy to transport in small boxes.

I have experimented with different wing
shapes (elliptical with more sweep on LE),
wing chords (4.5"-5.5" av), wing post
heights (1",2" and 3") and boom lengths
(6" and 8"). It looks like the best all round
choice is an elliptical planform, with stiff
2" wing posts and 8" boom. The CG

position, which is quite crtical for

performance and stability, can be moved
back by using a 2" * 0.009" wire spacer
between the prop hook and motor . I use
this method to compensate for heavy props
or elliptical wings (which effectively move
the wing backwards). 1 have had some
problems in achieving a tight turning circle
needed for some sites which was
eventually cured by stiffening / shortening
the wing posts and increasing the tail skew
= tipfin offset from the 0.1" shown to 0.3"
( this looks a bit odd but is theoretically
sound and works well).

The key components are the main spars for
the wing and tail. 1 use super quality 5lb
wood tested for Young's modulus but if in
doubt use 5.5 or 6 b wood. It is also
important to get the correct tapers. I cut an

18" wedge of 1/8" or 1/4" sheet model
shop wood to 0.075"at the ends and 0.125
at the midpoint and then sand the middle
3" to 0.115 and the ends over the last 2" to
0.065". 1 strip off 0.035" spars using a
mini version of Jim Jones stripper. The tail
uses the same method but smaller sizes.
You could cut the spars from thinner
indoor stock in the normal way but you
would not be able to select from hundreds
of sheets. 1 use lap joints for fitting the
main spars to the outside of the pre-made
tips/dihedral rib and try and leave the spars
under tension so they are trying to unspring
- this helps avoid the starved horse effect.

e QO08* hinge pin &
W peop lever
i

i V06" husge | Ll
L omshmio LKL
i h‘\f R i 'O
R ! J 2 sdiatt 0 013" with bond
H - nvion pretesion TR | bound / cyanood to
| sditmtor 2o Q.6* *0.008” torque am
1 teflon washers l}" —f
| coment up tight £k} 3 “"\>
+ 10 avoxi wobble B | fr ==
i stop / ndpster ﬁif‘
it -
e o0
H d - 1w I
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| nylon screws k } J spring X fims ® O.008"
' On (0013" mandrel

hub 0.07° * 0,07 6.51b

diumond section . U deg pretension

Al beer can bearmgs

vp prop mechanisin approx full size

I used a vp prop at Johnson City because
of the huge performance advantage
(5min+) in such a low site. The key
features of a vp prop are that it should be
robust and easy to adjust rather than light.
] used a standard Banks / Randolph
mechanism but with wire pin and loop
hinges instead of mylar, and I covered the
prop blades in Polymicro. To avoid the
shaft pulling out by the motor tension, I
put a top hat bend in the shaft where it is
kevlar bound and cyanoed to the torque
arm. ] used nylon screw adjusters for the
top stop, bottom stop and spring
pretension.



TRIMMING

1. Build the wing and tail flat and set the
warps by angling the posts on assembly.

2. With no motor on, set the wing with
slight washin on the right wing tip and the
tail with slight washin on the left tip, 1"
tilt, slight negative incidence (0.2" on rear
post) reldtive to the wing and 0.3" skew =
tip fin offset. Fit motor and check CG near
2.5" behind wing TE.

3. Test on a quarter motor with a three
quarter length spacer and preferably a
fixed pitch prop. Using low power (250
turns back off 25), adjust the elevation on
the rear tail tube and the turn by tail tilt to
give a nose up cruise and 30-40" circle.
Now try high power (600 turns back off
30) and if the model tucks-in the right tip,
correct with more opposite warp (loosen
and reset one of the wing posts). Crabbing
to the right requires less opposite warp. If
the model goes flat /dives try more
elevation (0.02" steps) but if this gives a
stall at cruise you need to alter the
effectiveness of the stick bracing by
raising the brace point on the rear post in
0.1" steps and resetting the tail incidence
again. Fixing a power stall is the opposite
of this.

4. In the event that the model is just too
sensitive to changes in elevation, then the
CG is too rearward. The easiest way to
change this is to use a 2" * 0.009" wire
spacer at the rear of the motor or even
better extend the tail boom by 1".

5. Now switch to a full motor and repeat
- the low power trimming but use a full
wind (2500 turns) but big back off (600)
to recheck elevation and circle at a safe

height . Finally, you can try a full power
flight but do be cautious and reduce the
back off insteps down to the ultimate 150,
adjusting elevation and tail tilt to give the
perfect pattern and height.

6. For a vp prop, initial trimming is
carried out as above on quarter motors
with the prop locked into bottom stop or
slightly above if you can. You then set the
top stop roughly right (guess!) and adjust
the spring pretension between flights till
the cruise and letdown looks OK (more
pretension makes the prop increase rpm
sooner and slows descent). At this stage
you can change the rubber size so that all
the turns are used. Finally, you set the top
stop so that you get the right height with a
minimum backoff. [ find it takes 10-20
quarter flights to get a prop anywhere near
right and then at least 6 full motor flights
to zero in fully. Clearly it is a big
advantage to have a hall for long practice!

DOMEDUSTER
PUBLICATIONS

5 Unique Plan Packets
For Indoor/Outdoor Models
54 Different Plans

“How-To” Booklets
For Scale VModelers

Bimonthly Newsletter
6 Years of Continuous
Publication

SASE for details:
Stan Fink, 1810 Pine St.
Phila., PA. 19103
215-732-5014

Ask About Our New Plan Packet #6
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Joshu V/P Prop Hinge
By Larry Coslick

If you use a V/P prop on your Penny Plane
and the mono-coat hinges get loose after a
few flights, try this idea from Gene Joshu.
We are making the hinge assembly from
.007 1.D. Hypodermic tubing and .007 music
wire from Small Parts.* Tack the tubing to
a piece of 1/4 inch balsa with hot stuff and
cut off two one/half inch lengths with a
Dremmel tool. Insert the .007 wire in the
tubing and bend as shown on the drawing. I
hold the hub and prop shaft in alignment
with two insect pins. Long pins can be
fashioned using .015 wire. The tubing
portion of the hinge has to be positioned
.025 inches from hub trailing edge. Pre-glue
the balsa with Ambroid. For a little extra
security, I put a .007-wire staple 3/32 long
and .008 wide where the wire attaches to the
prop spar. Only one is needed and place it
on the blade side of the hinge. Coat the
tubing and wire hinge with three coats of
thin Ambroid. My #2 Penny Plane uses
.120" wide rubber and is launched with 1.4
inch ounces of torque. The hinges are as
tight as the day they were installed.

SMALL r1v1 3980 N.W. 58th Court, P.O. Box 4650
iami Lakes, FL 33014-0650

rNAc_RTs Tel. 1-800-220-4242

L Fax:1-800-423-9009
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PROP BEARING DETAIL
SCaLey 2x

4.00

/x 1.50

1.50

4.50

6.375

12.75

WEIGHTS (mg) ,

wING

200 —— wING ORY 335 WING COVERED 220
b34{3 220
PROP v/P 140
STaB 80 —= STAB ORY 42 ——— STAB COVERED IS
TAILBOOM B0 —— TAILBOOM 10
— W/0 BORON
T0tat 8oa

SPLICE

MATERIALS & DIMENSIONS

MOTOR STICK 011 3.75% 22 1D,
FRONT wEB: 018 X .75 LG 4.0°
REAR WEB4 0314 x .50 LG 4.0°
REAR PLUG: 20 0.0. x .188 LG 5%
POSTy % 050 7¢
ROOKs @ .010 wIRE
BEARINGY @ 012 wIRE
BORON @  3,6,9,12 0-CLOCK
BRACING: 0015 TUNCSTEN
TAILBOOM: 007 4.0° .26 0D. - .15 0.0,
BORON © 6,12 O°CLOCK
WING
AIRFOILY 57 ARC
L/E SPAR; 028 X .040 3.5°
1/8 SPARy 020 % 035 3.5
BORON ON TOP, BOTYOM, & OUTSIDE OF ALL SPARS
RIBS: 022 X 040 4,5°
1196 023 X .040 /7 .023 X 030 6*
CABANE: .030 X 045 7 030 X .030 3*
POSTIS: @ 050 &*
BRACINGs {0005 TUNCSTEN
$TA8
AIRFOIL 2% _ARC
L/€E & T/7€ SPAR: 021 X .045 ~ 021 X .050 4.3°
R1BS: .018 x .040 4¢
ADJ. POST: 2 .03 s*
PROP
SPARy .070 x 080 / .020 X ,020
IM.S. TAPERED STk, WIGHT w1
WWMW:M. 020 x .020 4.5°
'

018 x 018 4.Se
CESAR BANKS V/P PROP HUB

1 17

5.00

o 3.50 ——=

6.90

@ 165 x 32 PITCH

.032 wES

3716 PLUG (INSIDEY
KEVLAR THREAD

REAR HOOK DETAIL

SCALEr 2x

NOTE: TAILBOOM OMITTED FOR CLARILTY.
TAILBOOM FITS OVER OUTSIDE

OF MOTORSTICK.

AMA RECORD
AMA RECORD

9/3/95
9/12/95

12.75

F—0

CAT IV
CAT I1

41:48
31:37

NOTE: WING & STAB SHOWN FLAT
SCALE) FLLL LNLESS OTHERWISE NOTED

INTERMEDIATE STICK
PHCENIX

8r1 LARRY COSLICK
ORAWNI MP,



444 Henryton So.
Laurel, MD 20724-2222
December 6, 1995

TO  :Team captains and flyers in Japan vs USA F1d Postal
FROM :Tom Vallee
SUBIJECT : Contest report - for 1995 Fid Postal Contest

First I would like to thank all the team captains and local contest organizers for their efforts.
Contest pictures and results sheets are enclosed. Thanks to your efforts, we have had a great
contest. Special thanks are owed to Doc Hacker and the members of the Cleveland Clowns
team. They made a major effort in spite of ferrible air conditions which caused massive
model destrucuon.

We bad a very strong contest. We expected this. Nobody expected the contest to be as
strong as it turned out to be. The top flyers for both sides were simply outstanding! Eight
flyers broke 30 minutes. To place ,- you had to break the world record. That's right! The
top three flyers all broke Bob Randolph's Cat. I world record! That's what I call a tough
contest! Special congratulations to record breaking flyers Kazumassa Kihara-1st (75:42) and
Satoshi Kinoshita -2nd (75:11), and Steve Brown-3rd.(75:00). . Two flight totals like these

used o win in air docks.

The Japan - Kawasaki team, led by Kihara and Kinoshita, posted a record total for the
contest. They won the team competition by a convincing margin. Bob Randolph's California
Flyers made a very good showing for second place. Third place was won by the Japan -
Tokyo team, lead by contest organizer Shigeyoshi Nonaka.

I hope you enjoyed flying with us in this friendly competition with the best Japanese flyers.
I also hope you will fly with us again in the Easy B contest in 1996 and the next Fid contest
in 1997.

Finally on behalf of the American flyers I should like to congratulate Mr. Nonaka and the
Japanese flyers for an outstanding, record breaking performance and a well deserved contest

Best regards,

A

Thomas Vallee
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JAPAN Vs UNITED STATES
1985 F1d POSTAL CONTEST

RESULTS BY TEAM
Site -Yoyogi Olympic Hall Japan - Kawasaki Ceiling - 26 ft.
Team
Contestant Name 1 2 3 4 5 6 |Best2] Total
Kazumasa Kihara 35:53 | 15:05 | 27:44 | 37.04* |38:38*|] — | 75:42
Satoshi Kinoshita 37:60*{37.21*1 20::39| — — — 17511 1212:37
Masatoshi Misawa 29:35 { 00:54 | 31:61*] 29.63* [ 08:59| — |61:44
Site-Loma Linda Academy USA - California Flyers Ceiling 23 ft
Team
Contestant Name 1 2 3 4 5 6 |{Best2]| Total
Steve Brown 33:55 |37.38*|37:22*| — o — | 75:00
Bob Randoiph 34:47 | 25:49 ) 01:32 | 01:47 {29:58 | — | 64:45(189:48
Bob Gibbs 27:04*] 09:01 | 01:27 | 22:59* 1 22:18] — ] 50:03
Site -Yoyogi Olympic Hall Japan - Tokyo Ceiling - 26 ft.
Team
Contestant Name 1 2 3 4 5 6 |Best 2] Total
Yoichi Ichiyama 00:29 {31:03*} 03:42 | 03:08 {30:40*] — | 61:43
Yasutaka Tanaka 23:39"{ 20:20 | 20:20 | 07:48 |31:62*] — | 54:31}167:59
|_Shigeyoshi Nonaka 06:09 |29:33*( 18:21 | 12:31 {22:12*] — | 51:45
Site Bedford Boys Ranch Gym USA - Great Plains/Southwest Ceiling 26 ft.
Team
Contestant Name 1 2 3 4 5 6 |Best2] Total
Stan Chilton 33:11*] 26:554 31:42 | 36:20* | — — | 69:31
Jesse Shepherd 09:57 128:59%] 08:25 | 22.08 }27.15*| — | 56:14 }157:23
Jim Clem 15:00 } 16.23*] 15:15*] — —_— — 131:38
Site NASA Auditorium - GSFC USA - East Coast Ceiling 18.75 ft.
Team
Contestant Name 1 2 3 4 5 6 |Best2] Total
Thomas Vailee 24:01 |29:22*{ 26:23 | 29:12* | 09:29 | 25:49 | 58:34
Dan Belieff 21:32 {24:40*| 06:24 | 27:32* | — — | 52:12 1145.30
Phillip Kleinert 1257 | 17:03 | 17.05°] 17:39* | — — | 34:44
Sites Andrews Girls School/ —
Lake Erie College USA - Cleveland Clowns Ceiling 25720 ft
Team
Contestant Name 1 2 3 4 5 6 |Best2| Total
Larry Mzlg 10:05 ] 10:31 ] 14:22 | 15:14 [15:42*|21:11*| 36:563
Larry Loucka 12:51 | 15:63 | 17:25 | 14:28 | 18:04*| 18:42"] 36:46 | 98:29
Don Sluscarczyk e — | 12:40*} 12:10*| — — | 24:50
Bill Hulbert * - 4747 2046° — | — | — | — ]38:03 33803

* Local Contest Director allowed Bill Hulbert to fiy as individual , ie team of one
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Side

Japan
Japan
USA
USA
USA
Japan
Japan

- USA

USA
Japan
USA
Japan
USA
USA
USA
USA
USA
USA
USA

JAPAN Vs UNITED STATES
1995 F1d POSTAL CONTEST

RESULTS BY INDIVIDUAL

March 9, 1996

Tulsa Glue Dobers CATIH
National Guard Armory - Tulsa

Bob Hanford Jack Hamilton
918-251-7564 918-665-8371
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Contestant Name 1 2 3 4 S 6 Best 2
1| Kazumasa Kihara | 35:53 | 15:05 | 27:44 | 37.04* | 38:38* —— 75:42
2| SatoshiKinoshita | 37:50* | 37:21* { 20::39 —— — — 75:11
3| Steve Brown 33:55 | 37:38* | 37:22* —— — —— 75:00
4| Stan Chilton 33:111* | 26555 | 31:42 | 36:20* | - — 69:31
S| Bob Randoiph 3447 | 2549 | 01:32 | 01:47 | 29:58 — 64:45
6] Masatoshi Misawa | 29:35 | 00:54 | 31:51* | 29:53* | 08:59 ——— 61:44
7] Yoichi Ichiyama 00:29 | 31:03* | 03:42 | 03:08 | 30:40* -— 61:43
8{ Thomas Vallee 24:01 | 29:22* | 26:23 | 29:12* | 09:29 | 25:49 | 58:34
9] Jesse Shepherd 09:57 | 28:59* | 08:25 | 22:.08 | 27:15* — 56:14
10| Yasutaka Tanaka | 23:39* | 20:20 | 20:20 | 07:48 | 31:52* — 54:31
11] Dan Belieff 21:32 | 24:40* | 06:24 | 27:32* — —_ 52:12
12| Shigeyoshi Nonaka| 06:09 | 29:33"* | 18:21 | 12:31 | 22:12* — 51:45
13| Bob Gibbs 27:04" | 09.01 | 01:27 | 22:59* | 22:18 — 50:03
14| Bill Hulbert * 17:17* | 20:46* — — — — 38:03
15| Lamry Mzig 10:05 | 10:31 | 14:22 | 15114 | 15.42* | 21:11* | 3653
16| Larry Loucka 12:51 1553 | 17:25 | 14:28 | 18:04* | 18:42* | 36:46
17{ Phillip Kleinert 12:57 | 17:03 | 17:05* | 17:39* — — 34:44
18] Jim Clem 15:.00 { 16:23* | 15:15* — — — 31:38
19} Don Sluscarczyk ——me —— 12:40* | 12:10* — — 24:50
* Local Contest Director allowed Bill Hulbert to fly as individual , ie team of one
é9c96 MIDWEST "INDOOR" CONTEST April 6, 1996
HEDULE Topeka, Kansas CATII
Jack F. Koehlar
g:icel; as;l’dlg?:e Flisht Soci 3310 SW Eveningside Rd Apt 15
¢ klight Society  CAT III Topeka, KS 66614-3726
Kent State University
8:00am to 5:00pm April 21, 1996
Okie-Fliers CATII

National Guard Armory )-City’
Contact Edsel Ford
405-691-5411



The Kibbie Dome at
Moscow, Idaho Will Host
FID World Championships

INAYV has just learned that the 1996 FID
World Championships are to be held at the
Kibbie Dome, Moscow, Idaho. The dates
are August 5-8, 1996.

Preceding the World Championships are the
Kibbie Dome Annual to be held on August
1,2 & 3, 1996 and the 2nd International
EZB Contest on August 4, 1996. The 4th is
reserved for EZB and AMA rules will apply
for EZB models only. The Dome hours for
the Annual will be from 8:00 am to 8:00 pm.
Catapult and Hand Launch Glider fliers will
have the floor from 8:00 am to 9:30 am each
day.

Immediately after the World
Championships, Andrew Tagliafico invites
everyone to travel to Tillamook, OR for a 3-
day fly-in. Contact Andrew:

Andrew Tagliafico

10039 S.W. Quail Post Road
Portland, OR 97219
503-452-0546

03 3 ok ok sk ok ok o ok ok ok o ok ok ok ok o o sk ok ok ok ok ok ok ok ok ok ok ok ok ok sk

If anyone feels their expiration date is not
correct, please let us know.

We are desparate for materials, plans and
building articles. Don't be bashful - send
them in!
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Feather Shooter

Category | Indoor Record Holder
By Bob Bienenstein, AMA 268

This low-ceiling catapult glider is a takeoff on my Little
Shooter Category I record holder. I hawe been flying
variations of this design since '85. The first designs were super
sensitive to adjust before updating to the present design by
addition of the pylon, a la Stan Buddenbohm The wing is the
fiex-flap design pioneered by Mike and Stan Stoy.

Unlike other catapult desigas, this one is held by a finger
grip under the wing, which was done to keep the total weight
down to the 2 grams projected minimum weight needed for
record flights. This also keeps the rear light, which helps the
roll-out. And that is desperately needed in low-ceiling flying!

Assembly and trimming

Key weights to shoot for in building your version of the
Feather Shooterare:

Wing 1.1 grams
Tail 0.08
Body - 055
Qay 0.20
Total 1.93 grams

All parts are assembled with Tite Bond aliphatic resin glue
except for the small carbon-fiber remniorcemeni oa top of the

. wing at the center. This piece is used as a rip stop and is

attached with cyanoacrylate. Note that this arca should be
checked for cracks when you're flying the glider.

If you are not familiar with the pylon trimming method,
start the assembly by putting together all body parts (including
the finger grip and rubber attachment wedge) and the tail
surfaces, but exciuding the pyloa. Make the pyloa fom 1/16°
564 balsa approximately 1/4* high. Using Tite Bond
(aliphatic resin) glue, attach the pylon to the wing, making
sure that the flaps are warped down approximately 1/16°.

Then fape the pylon-mounted wing at the location shown
and add weight to get the CG location shown on the plan.
Now you adjust the incidence angle in test flights (by carcfully
sanding the bottom of the pylon). You'll know you’ve got it
right when you can firmly band launch the glider in a level
launch and get a smooth recovery, and now you can glue the
pylon to the fuselage.

Final tweaking should produce a left launch and a left glide
with a near-vertical launch.

To catapult the Feather Shooter, [ use a piece of bamboo
1/16* x 1/8" x 5-3/4" with a wire joop on the end. Attached to
this is a loop of FAI Tan rubber .030® x .040* x 8* long.

Feather Shooter’s record two-flight total of 62.1 seconds
was set Jan. 20, 1995, in the gymnasium of the Adrian
(Mich.) High School, which has a ceiling height of 22 feet 1
inch. Now the scarch is on for a gym with a 26-foot ceiling!
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Dr. Vernon Hacker suggests applying sticky back magnetic tape to your scale to dampen wire.

1995 AMA RECORD UPDATE

OPEN CLASS

09/21/95 ROY WHITE
CATII ORNITHOPTER  10:01
10/1/95 LARRY CALLIAU
CATIV EZB 30:52
10/01/95 LARRY COSLICK
CATI ROG STICK 13:35
010/01/95 ROY WHITE
CATI ORNITHPTER 9:01
10/22/95 STEVE BROWN
CATI FID 37:38
10/26/95 LARRY COSLICK
CATII PENNYPLANE 13:54
11/02/95 LARRY COSLICK
CATII ROG STICK 13:44
11/05/95 STEVE BROWN
CATIV FID 52:46
12/30/95 ROY WHITE

CATIII ORNITHOPTER  13:22
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HEARTY CONGRATULATIONS TO
ROY WHITE, WHO NOW HOLDS
RECORDS IN ORNITHOPTER IN ALL
CATEGORIES, INDOOR AND
OUTDOOR! WE'RE VERY PROUD OF
YOU, ROY!
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ATTENTION ALL FLYERS,
AMERICAN, CANADIAN AND
OVERSEAS.

INAV is interested in publishing ail new
indoor records for your respective countries.
Please include date, flier's name. ceiling

height, type of model and time. Send
information to:

Roy White
1025 Cedar Street
Catawissa, MO 63015

FAI Model Supply has moved:

P.O. Box 366
Sayre, PA 18840-0366
Phone/FAX 717-882-9873
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LAKEHURST, NEW JERSEY

Gary Underwood advises us of the 1996
dates for Lakehurst. This is the earliest we
have ever received this notification. The
reason was a very successful negotiation

between the Navy and ECIM.

A proposal to move our activities to a yearly
format was unanimously accepted. This
approval will yield us 110 flying dates in
Hangar 1. Activities will begin on 1/06/96
and end on 1/29/96.

Membership dues for 1996 will remain at
$40.00 per family and should be mailed at
your earliest convenience. This will allow
us to generate our 1996 membership list for
the Navy's files. Checks should be made out
to ECIM.

Gary visited Hangar 1 just prior to
Christmas and reports several improvements
taking place. The renovation of the northern
wall is now air tight. All doors and cement
block are in position providing new
classrooms for the Navy. This should
greatly reduce the drift from side to side.
The sliding truck door entrance is
temporarily sealed for asbestos removal in
the southern wall. This area will be
improved in 1996 in conjunction with the
Votech School. While the truck door is
impassable, the Navy is utilizing another
truck door at the northeastern portion of the
hangar.

With your help, he hopes to incorporate
several new activities in 1996. He will be
holding short informal club meetings during
our flying sessions. How does the third
Saturday of every month sound?

He will establish AMA sanctions beginning
on January 27 & 28 and will continue
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through December 29.

As time permits, he will assemble your
membership packets.

Gary Underwood
East Coast Indoor Modelers
24 Kennebec Court
Bordentown NJ 08505
sk 3k 3k sk sk sk ok ok sk ok 3k 2k ok ok 3k ok 3k ok ok ok ok ok ok ok ok ok %k Kk Kk ok kkk *k
Charles Rushing requests your help to fund
the publication costs for a book he is writing
entitled: '
THE WAKEFIELD INTERNATIONAL
CUP 1911 to 1995
A History of the Events.

Much of the information now available is
based upon hearsay, word -of-mouth
anecdotes, and very sketchy data. This book
is entirely the emotional experiences of
those who flew in the Wakefield Event.

This is not a technological treatise. The
book will contain the following:

-160 pages of text and drawings (8.5 x 11)
-Rules and outline of Rules 1928-1995
-List of Winners (corrected) and anecdotes
-43 Chapters - one for each Contest 1911-
1995, including Graphics of Winning
Aeromodel and contestant

-List of Team Members throughout the
world who flew in more than one
Wakefield International Cup Event
-Publication date 1996

Did you know that:

the original Wakefield Rules allowed gas-
powered models of any size weighing up to
11 1bs?

Joe Ernhardt was only 19 yrs old when he
won the Wakefield Cup in 19307

Gordon Light is the only proxy Wakefield
Cup Winner ?

Aarne Elilia's 1949 Winning aeromodel was



built in 1939 ?

There were three Wakefield Champions in
1953, and that all of their names have never
been put onto the Wakefield Cup?

The original Wakefield Cup was lost
somewhere in Holland since 19147
(Wouldn't it be a miracle to find it?) These
are the kind of facts that are detailed in the
book. Without financial help, he will not be
able to publish this history.

Those who contribute $40.00 or more
towards the publication of the book will
have their name and location listed in the
book, and will receive a first edition signed
copy of the book. He would like to publish
now, before the end of the 20th Century, the
Century of the Wright Brothers flight and
the winning 1911 flight of E. W. Twining
with a Canard that won the first Wakefield
International Cup.

If you are interested, contributions may be
sent to:

Charles Rushing N6053

P.O. Box 1030

Sutter Creek, CA 95685

(209) 267-0866
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THE MYLAR DOLL

(A Limited PennyPlane)

By Vladimir N. Linardic

Like most successful indoor designs, the
Mylar Doll has been developed through a
series of models started in 1990, when I
started flying indoor models. The Mylar
Doll is the 7th model in its series. On each
model built in this series, small changes
were made until | have arrived at the model
being presented here, the 1995 Mylar Doll.
The Mylar Doll has proven itself in
competition right from the start. First, the
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model was entered in the Canadian limited
penny plane contest. It flew a 9:01 time to
take second place. Then in June, 1995 at the
USIC in Johnson City, it flew a 15:53 flight
to win the event and also set a new site
record. The same flight also set a new
Canadian open CAT IV record, beating the
old record by a wide margin. The old record
was 13:46. Then a month later, at the
Canadian indoor nationals held at the 75 ft
high air Canada hangar in Mississuaga, the
Mylar Doll flew a 12:45 flight to win and set
a new Canadian Open CAT III record. Jack
McGillvaray was second with a flight of
12:32.

The motorstick is built from stiff, yet light

stock. The particular piece used was 4.6 1b
density. It is cut, then sanded so that at the
center, it measures 0.250" wide, and 0.385"
deep tapered to 0.150" square at both ends.
The bearing and hook were formed from

- 0.016" dia. wire (my usual practice). The

bearing is mounted with 0 deg. down and 2
deg. left thrust. The bearing and hook are
glued in with epoxy diluted with methyl-
alcohol 50%.

The tail boom is made from stringy, but
light tapered stock. It measures 0.150" x
0.150" tapered to .045" x .045". It is glued
to the motor stick with 0.125" negative
incidence using epoxy prepared as described
above.

The wing is build around cardboard
templates. This is the most accurate way of
constructing flying surfaces and when they
are brought back for repairs, they can be
carried out accurately. The wing spars are
0.060" x 0.060" 7.2 Ib density, "A" grain
wood. The ribs are cut from 0.030" thick
5.0 Ib density "A" grain wood to a depth of
0.060",with a 12" arc. I make my rib
templates from 0.125" thick aluminum.



This extra thickness helps to keep the blade
vertical when cutting ribs. These templates,
when used with the Jim Jones rib index,
ensure that each rib cut is usable. The tip
leading edges are laminated from 0.020
thick 4.5 Ib density, "A" grain wood cut to
0.060" spar width. They are laminated using
75% thinned white glue. The rest of the
wing structure is assembled with duco
cement thinned 50% with Lew Gitlow's
cement thinner. Before removing the wing
from the cardboard template, the leading
edge is rounded with 600 grit sandpaper.
The wing is covered flat with polymicro
polycarbonate film attached with #77 "3M"
spray adhesive. Be very careful not to apply
too much cement. One pass over the
structure is sufficient. At this point the
polyhedral is built in and the covering at the
polyhedral breaks is pulled tight by running
some 75% thinned white glue over these
places with a small brush. The wing posts
are made from 0.060" square very hard stock
rounded. These are glued to the wing to
give 0.125" washin on the inboard tip break,
but tips are parallel. The wing post braces
are made from 0.025" thick 7.0 1b density
wood cut square.

The stab follows the same construction
techniques as the wing except that the wood
sizes are different. The spars are 0.045" x
0.045" 6.8 1b density. The ribs are cut from
a 0.030" thick, 5.0 Ib density wood to a
depth of 0.045". The tip laminations are
from three pieces of 0.015" x 0.045" deep
5.0 b density laminated as described above.
The stab is attached to the tail boom with
0.250" tilt for left turn and the outboard side
has 0.060" washout to aid turn under high
torque conditions. .

The prop plays a crucial role in the way this
model flies. The blades are cut from 0.035"
thick 3.9 Ib density, "C" grain wood and an
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airfoil, sanded in with the high point being
at the spar location. The blades are formed
on one of the Jim Jones EZB cork forms to
achieve 0.375" undercamber. The spar is
made from 0.125 square wood, very hard,
rounded and tapered to 0.030" at both ends.
The hook is formed in my usual manner
from 0.016 dia. wire. Then, the blades are
formed on a 19" helical pitch block and
glued to the spar. The spar fits in a slot in
the blades and is sanded flush with them in
the front face of the blades only, while
leaving the back as is. During flight tests,
the blades are sanded down as required to
obtain the required flare. This takes time
and very careful observation of the prop
during flights. I also use a static prop testing
apparatus on my work bench to fine tune the
prop pitch change.

The model used a piece of 0.084" x 21.4"
long piece of TAN II (Aug '93) rubber,
wound fully with no back off. The Mylar
Doll climbed all the way up, but never hit
the ceiling at Johnson City.

This model has given me great satisfaction
and pride. If you decide to build your own
Mylar Doll, I wish you the best of luck.

If you have any questions, don't hesitate to
contact me:

Vladimir N. Linardic
3620 Kaneff Cres. #704
Mississauga, Ontario
L5A 3X1 Canada
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WALLY MILLER
INTERNATIONAL
EZB CONTEST

AUGUST 4,1996  SUNDAY 8:00AM TO 8:00 PM KIBBIE DOME MOSCOW, IDAHO

ENTRY FEE $35 DUEBY 6/12/96

This fee is based on the exclusive use of the Kibbie Dome for this very special event.

No other model, other than EZB will be allowed to fly.

Please make checks payable to EZB International and mail to Larry Coslick
TROPHIES WILL BE AWARDED TO THIRD PLACE

RULES:

1. The best two of six flights will win. Six rounds will be flown at one-hour intervals, with 1/2 hour
between rounds.

2. The start time will be 9:00 am. The last round will start at 4:30 pm.

3. The official flight time will be one minute. Two attempts will be allowed to make one official
flight.

4. Three official flights (of at least 15 minutes each) must be made to qualify for the championship.

5. AMA rules on model only. Contestants may process three models.

CONTEST SPONSORS

Larry Coslick Wally Miller

4202 Valley Crest Hills 3498 E. Stiles Ave

St. Louis, MO 63128 Camarillio, CA 93010
314-892-3803 (After 10:00 pm) 805-484-2330

EVERYONE WELCOME
MAKE PLANS NOW TO FLY WITH US!
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1996 International Mini-Stick
Postal Contest

The St. Louis Thermaleers invite all
indoor flyers to take part in the 1996
International Mini-Stick Postal Contest to be
held over the winter period. The rules for
the contest will be as follows:

1. The contest is open to Indoor models that
comply with the Living Room/Mini-Stick
rules.

S

Contest flights are to be made between
1 Jan., 1996 and 31 Mar., 1996.

3. Any number of flights can be made at
any number of sites.

4. All contest flights to be timed by
someone other than the flyer.

5. All contest flights to be recorded on an
official Results Form. (Included in this
issue. Copies can be made.)

6. Best single flight time wins, after the
flight time has been corrected for
different ceiling heights. Ceiling height
to be measured as per the FAI but with a
5 metre diameter circle. The correction
factor is 627 divided by (167 plus 46
times the square root of the ceiling height
in feet). The time in seconds will be
multiplied by this to give the corrected
time.

7. Prizes will be awarded dependent on the
number of contestants.

8. All Results Forms to be retumed no later

than 10 April, 1996 to the address
below:

22

9. Entry is free to all contestants.

10. Results will be sentif a S.A.S.E. is
included with the Results form.

Send your results to:
Larry Coslick

4202 Valley Crest Hills Drive
St. Louis, Missouri 63128

MINI-STICK MODEL RULES

Monoplane, max span 7.01n.
Max Wing Chord 25in.
Stick Length 5.0 1n.

Max Model Length (less prop) 10.0 in.
Stab (Tail) Area Max = 50% of Wing
Covering Plastic/Paper. NO microfilm
Propeller Wood Prop, 7" dia.max.
Minimum Weight (0.43 gms)0.015 ounces

Flying
Steering 4 Ten Second Steers*
Attempt 15 Seconds or more*

*Special rules for very small rooms only!
(Living Room flying.)
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INDOOR NEWS AND VIEWS (INAV) IS
PRODUCED IN ST LOUIS BY ROY
WHITE,

LARRY COSLICK, MARY JANE REILLY
HOWARD HENDERSON AND BILL
MARTIN.

INAV DUES ARE:
U.S. $9.00/year
Canada $12.00/year

Other (air mail) $15.00/year

4 (min) to 6 issues/year depending on
budget and availability of material

The number at the far right of the label
indicates when subscription expires.

A few back issues are available: Write for
details

Send all dues and correspondence to:

Roy White '

(INAV), 1025 Cedar St., Catawissa, MO
63015
e i nnmm™
Howard Henderson (INAV) can be reached
via computer E-mail, using the following
sign-on:

H PIET H@AOL.COM

CHILTON'S CORNER
By Stan Chilton

MAXIMIZI YOUR MODEL’
FLIGHT POTENTIAL

Outside the few times your model
encounters really good buoyant air,
everything you can do to maximize your
model’s performance has already been
done when your model leaves your hand
on launch.

Everyone will agree that the lighter
you can build your model the higher its
potential performance, and this is
certainly true. A good stable design also
helps.

But often overlooked is accuracy of
construction and trueness of the flying
surfaces. Accuracy of construction and
light weight go hand in hand and is worth
a study all on its own.

Accuracy in model alignment is
critical to squeezing those extra seconds
(and minutes) out of your model’s
potential.

It is important, when building, to
have as flat a surface as possible to work
on. I have found glass to be easily
available, fairly flat and easily cleanable
of cement blobs, etc.

I use % to 5/16 sheet glass as a
surface on my work benches. The work
benches are 3’ x 6’ and 3’ x 8 folding
legged banquet tables. They are sturdy
and will last a lifetime. For the size of
my work shop I put 2 tables "L" shaped
in one corner of the room and a separate
3 x 8 table on the other side of the
room.

Your local glass company will
probably have on hand what they call
"salvage plate" glass. They end up with

pieces large enough to cut to your desired
dimensions when they replace those very
large outside display windows in
department stores and other retail
businesses. Sometimes just a corner is
cracked in one of those large display
windows, but they replace the whole

thing.



I get the sizes I want with the edges
bevelled for less than $20 per sheet per
table top.

While at the glass company, pick
up some various size pieces of 3/16 or %"
glass, big enough to contact cement wing
stab and rudder poster board templates
on. For an F1D wing of 9" chord I use a
piece of glass at least 3'%4" larger all
around than the template, for a glass size
of 16" x 33". To save money I generally
bevel the sharp edges myself with a
diamond file or 180 grit emery cloth,

carefully,

I build and cover the microfilm
and poly-micro covered wings, stabs and
rudders right on the glass and around the
templates.

Find an old time printing company
and see if you can find some lead printers
spacers, or slugs about %" x 3/8 and
1"x1"x%. These are used to hold the
balsa outlines tight to the poster board
template. They can also be used as a
square and prop to keep ribs vertical.

But after the construction and
covering comes the really critical point.
IPm sure everyone uses bracing jigs,
assembly jigs, etc. to assemble the model
with the desired wing wash, decalage and
plan form alignment.

What if the jig isn’t perfectly true?

This time we pay a visit to a retail billiard
outlet or company that handles pool
tables. We’re looking for a used piece of
slate that will be large enough to use as a
*flat plate" large enough to true up the
largest jig you ever anticipate building.
Typical used slates may have a broken
corner, damaged edge, etc. that the
billiard company can’t use but the
remaining intact piece is big enough for
our use. I found a piece of slate about 4’
x 3’ x 1%" thick. It must weigh around
150 plus pounds, but my steel folding
legged banquet table holds it so far.
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By placing your jig on the
horizontal slate, weight the bottom of the
Jjig down with whatever is handy to keep
it from moving. By measuring the
various parts of the jig’s height from the
slate, one can determine the jig’s
accuracy. I generally measure the
distance from the slate to the bottom of
the leading and trailing edges at the wing
center and left and right dihedral breaks.
By comparing these dimensions you can
ascertain the wing wash and trueness of
these surfaces. Any unintended warps or
crooked spars add drag and detract from
potential flight time. It is well worth the
extra effort for dedicated indoor modelers
to insure the utmost accuracy of their
model’s construction and assembly. The
pay off is more consistency and higher
flight times.

1996
INTERNATIONAL
MINI-STICK CONTEST

Congratulations to the winners. We
had 95 contestants from 8 countries and
Walter Vangorder took top individual
honors for the third straight year.

The most difficult task in compiling
the scores was trying to figure out how
the contestants spelled their names. If
your name 1s misspelled it is because we
could not read your writing. In the
future, please print your name clearly
and also include your address.

Seven awards will be given, one to
the overall winner, three places for USA
winners, and three for international
winners.

Results are on page 15,16



F1d BoomV/Fin/Stabilizer Construction
by Steve Brown

Completing the fuselage of an F1d involves the same tradeoffs
between weight and strength as does motorstick construction. A
well built model will maintain its adjustments under power,
accept the stress of ground handling and still meet a weight
target. The comments below refer to an F1d with a suspended,
unbraced parabolic stabilizer. Many of the techniques also apply
to braced stabilizers. | favor unbraced stabilizers because, in my
experience, they recover from tailslides better than braced
stabilizer models and they are easier to build to weight.

Boom wood selection - The factors previously discussed for
motorstick wood selection apply to the wood for tail-booms:
uniform thickness, straight, consistent “C" grain, and sheets
that lie relatively flat when placed on a flat surface. | say
“relatively” because the majority of wood, when cut to .007" or
.008", displays some tendency to curl or twist. More latitude in
sheet weight exists when selecting boom wood. Booms can be
built with or without boron reinforcement. Look for .007" thick
wood that weighs .0060-.0070 oz, but good booms can be built
of heavier wood, up to .008 oz, without boron.

Rolling the boom - | use a 22" long former tapering from .235" to
.125". This gives an i.d. of .160" at the small end of a 13" boom.
The idea for using a low-taper former originated with Stan
Chilton. It is not only stiffer, but it has less tendency to split at
the small end if a model tailslides. You can obtain low taper
formers by looking though the fiberglass rod components at a
fishing equipment shop.

| usually use the traditional method of cutting an exact size
tapered blank. Assuming that you are using a .250" i.d.
motorstick, locate the .235" o.d. point on the boom form. Wrap
a piece of .125" wide masking tape around the .235" diameter.
Measure 13" down the form and wrap a second .125" piece of
tape around the form at that point. Slice through the overlapping
tape and remove both pieces from the former. Mark two points
13" apart on the sheet of wood and trim one edge of the wood
straight. Using magnification, place the .125" strips of tape on
the wood perpendicular to the straight edge. Position a
straightedge adjacent to the ends of the tape. Allow about .015"
extra width to compensate for shrinkage. Cut the second side of
the blank. 1 usually make the blank about .250" longer on both
ends than my target length, to allow for an exact fit with the
motorstick i.d.

Soak the wood for 15 minutes in cool water. Cut a piece of 00
Silkspan to a wedge shape about 2" wide at the wide end, 1.25"
wide at the narrow end, and 14" long. Place the Silkspan on a
flat work surface and soak it with water applied with a 1" wide
brush. Brush out all the wrinkles. Position the boom former
along the bottom edge of the Silkspan and attach the Siltkspan to
the former. Roll the former about 2/3 turn. Place the wood
blank adjacent to the former and roll. Bake at 150 degrees F for
20 minutes.

Carefully remove the blank from the former. 00 Silkspan is
easier to separate from the wood than is Japanese tissue. The
tube will almost always have a slight curve. If the tube is very
curved or “doglegged” discard it. 1t is impossible to straighten a
boom that is excessively curved.

Gluing the seam - Spray the former with aerosol Teflon and
allow to dry. Place the former in a simple jig like that shown in
the sketch. Weigh the rolled balsa tube and then piace it on the

LI

former. Using the wire loop pull the small end of the former
down about .180". Don't overdo it. The bend helps counteract
the tendency of the glue seam to warp the boom. Position the
wood with its curvature opposed by the bent former.

BASSWOOD BLOCK
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Recently | have been using Stan Chilton's method of applying
glue to seams with a brush. Use Ambroid thinned 50/50 with a
mixture of 1/2 acetone, 1/2 lacquer thinner to retard drying, and
4 drops of TOF to the ounce of thinned mixture. The
disadvantage of the brush technique is that so little glue is
applied that it tends to dry before the joint can be made. If more
is applied it is easy to glue the wood to the former. By slowing
the drying time and spraying the former with a non-stick coating
these problems can be minimized.

Begin gluing in the middle of the tube, aligning the edges to
produce a straight seam. When complete, leave the tube on the
former for 6-8 hours to allow the glue to dry completely. Weigh
the glued tube, subtract the weight of the bare rolled tube and
you should have a seam weight of .0002-.00025 oz.

Applying boron - Remove the tube from the former. Now is the
time for a “judgment call.” If the tube is straight and seems very
stiff, omit boron. Tubes that don't require boron weigh about
.0030-.0033 oz. for a 13" length. If the tube is still curved or is
very light (.0027-.0030 oz) boron is usually necessary.

Using the same jig as described in my motorstick construction
article | apply .003" o.d. boron (from Model Research Labs) to
the top and bottom of the tube. Apply the boron to the side away
from the curve first, using thinned Ambroid with TOF in a 26
gauge hypodermic needle. Two boron strips will add about
.00035 oz.

Buiiding the suspended, unbraced stabilizer - Obtain .028 - .032"
thick, 24" long wood from Indoor Model Supply. Grade the wood
to find a sheet of about 5.5 Ib. density that is stiff and springy.
Place the wood on a flat surface, mark the center with an
indelible marker and begin sanding from the center to the ends
with a 1.125" wide sanding block. Only experience will tell you
how much wood can be removed. | usually taper the sheet from
.028" thick on the ends to .022" at the center.

Once the sheet has had the taper sanded into it tape it on a
cutting board and true the edge. Mark each end to .050" tall by
dragging the sharp edge of a razor blade through a felt-tip
marker or ink pad and making a tiny cut at the .050" mark.
Repeat the process to mark .030" at the center. Position a
straightedge against these marks and make two cuts. You will
have a double-tapered spar.

Soak the spars for 30 minutes in cool water. | bend the spars,
two at a time, around a parabolic form made from 1/8" balsa.
Secure the large ends to the form using tiny rubber bands made
by cutting 3/32" wide pieces of a toy balloon. These balloons are



availabie in bags and are about 1/4" wide and 5" long. Bake the
form for 20 minutes at 150 degrees F.

| build and cover on the same smooth, matte-finished painted
particle board surface. Assemble the stabilizer over a pencil
outline. The building board has 1/6” thick wood sub-ribs under
all three ribs. This assures that the ribs will stay at the proper
height during covering. Be sure that the covering board has one
or two vent holes to allow air under the microfiim to escape.
Positioning the two halves of the stab outline over the pencil
outline on the building board. Hold the pieces in place with small
weights. Tack glue the large ends of the outlines together at the
two points where they overlap. Remove the outline from the
form, cut scarf joints and glue.

Reposition the complete outline over pencil outline. If the wood
does not lay flat on the building board weight the entire perimeter
of the wood down to the board with lead weights and brush on
water. Allow to dry overnight and check for flatness. Repeat if
needed. Soaking the wood helps relieve any warps or stresses.

Cut three ribs from 5.2 LB *A” grain balsa. Make the two outer
ribs of .025" thick wood .030" tall. Make the center rib .025
thick and .045" tall. It is important to make the center rib strong.
With experience you may be able to reduce the height of the
center rib to about .040". Glue all three ribs using Ambroid with
no plasticizer. 1 always “double glue” rib/spar joints by lightly
coating both surfaces with tiny amounts of glue, waiting about 10
seconds, and then applying a second coat of glue to one of the
surfaces. Hold in position until dry.

The stabilizer should weigh .0028 - .0032 oz. before covering. If
it is less | would suspect it won't be stiff enough to work
unbraced. If more, it is too heavy.

Covering the stabilizer - Select a sheet of straw or gold microfilm
that has been aged at least 60 days. Slacken the film by placing
1/4" wide strips of masking tape about 1/8” inside the perimeter
of the film frame. Cut the sheet loose so that it is suspended by
the corners. Place smalil pieces of tape at the mid-points of the
long sides to reduce the billow of the film. | generally make the
sheet quite slack, since stabilizers are easily warped by taut film.

Position the outline on the building board and adhere the balsa
to the board with water. Do not get water on the inside of the
outline. Using a 3/16 round sable brush adhere the ribs to the
balsa sub-ribs with water. This will keep the ribs straight. Make
one pass around the outside of the stab leaving a light layer of
water on the board outside of the balsa outline.

Lower the film frame over the building board. Blow lightly on the
film the be sure that it touches the tops of all the ribs and outline
surfaces. Let dry overnight. The outline will shrink as it dries
which will add more slack.

Fin construction - Make a circie of .004" boron 4.25" in diameter.
Glue the overlapping joint and cut off the excess boron. Cut a
3.75" tall vertical balsa upright from a sheet of stiff .028" 6.0 Ib.
“A” grain balsa. | usually taper this piece from .055" wide in the
center to .040” wide at the ends. Position the boron circle so
that the overlapping joint is behind the vertical upright and glue
the two points where the circle contacts the tips of the wood. Let
the glue dry well since considerable stress is transferred through
these joints when the boron is broken off. Using smooth-jawed
needle-nose pliers or hemostats, gently squeeze the boron/wood
joint and break off the unwanted part of the boron circle, leaving
a “D” shaped structure.

Cover the fin by outlining a 5 X 5" area of violet or biue slack
film with 1/4" tape. Using a #1 sable brush apply water or saliva
to both sides of the wood and to one side of the boron.
immediately drop the fin onto the film and allow to dry. After 30
minutes or so blow lightly on the film to check for un-attached
areas of the boron. If you find any work a tiny amount of
moisture under the outer edge of the boron and allow to dry. Cut
both the stab and fin loose with a hot wire or battery powered
soldering iron.

Assembly - Use a jig to position the stabilizer with the stab tilted
at an angle parallel with the angle of the rear wing spar. The
boom should be supported so that the correct incidence angle is
formed with the stabilizer. Tack glue the stab to the jig. Butt-joint
the boom to the stab and then align the large end of the boom
with the centerline marked on the jig. Tack glue the large end of
the boom to the jig. .

¥ 1/8" HARD BALSA

Position the fin at the boom/stab juncture and glue the rear joint.
Make sure the upright is vertical both from the side and the front
by visually comparing it to a square. Cut a piece of balsa .020"
X .020" X .750" long and butt glue it to the side of the boem so
that it touches the front edge of the boron circle of the fin.. Glue
the boron to the balsa to provide .125” of rudder offset. Clip off
the excess balsa with sharp scissors. Glue a .020" square peg
of balsa on the opposite side of the boom near the front of the
fin. | brace stabilizers with .0003" tungsten wire from Ray
Harlan or Indoor Model Supply. | prefer it to thicker wire
because it bends around curves more readily.

Weight one end of the wire with a weight of about .002 oz
attached with a 1/16” wide piece of masking tape. Measure
about 22" of wire and attach a second weight. Cut the wire
behind the second weight and position the wire beginning at the
front at the .020" square peg, over the top of the upright, around
the back of the stab and under to return to the peg. Examine the
wire in a cross-light to look for kinks or areas that are not
properly tensioned. The wire should be taut. Glue all points,
beginning at the rear of the stab and finishing at the peg on the
boom. When dry, cut off the weights. Remove the complete
assembly from the jig by softening the glue joint at the front and
rotating the dowels gently under the stab spars. Weigh the
complete assembly. With a boom length of 13" | look for a
weight of about .0075 oz.

Stabilizer incidence can be adjusted in the field by softening the
glue joint with acetone and lightly repositioning the stabilizer. |
find that | only have to do this once or twice with a new fuselage
and the adjustment is generally good until the boom/stick joint is
altered, usually following damage.

Please contact me if you have any questions or comments: 297
Hartman Ct., San Dimas, CA 91773-2152. (909) 394-9685.



MEMORANDUM

To: Indoor Contest Board
From: Ray Harlan '

Date: November 27, 1995
Subject: Braced Motorstick EZB's

Walt Van Gorder brought to my attention the fact that some people, well established
in the Indoor community, have been at least experimenting with EZB's having wood-
braced motorsticks. Even a cursory glance at the rules should readily show that this
is not allowed. The basis for this comment is that the "motorstick shall be solid and
made from a single piece of wood." When we created this wording, it was intended
to keep the words simple, yet sufficiently clear that no fooling around with the
structure would be tolerated. Even wording describing allowable metal thrust
bearings and tissue tubes was avoided in the interest of brevity. However, "solid"
meant that not even laminations would be allowed, nor would any other kind of built
up structure. Since any bracing is restricted to wood, such wood is necessarily
mutually exclusive of the motorstick wood, and therefore is not allowed. There really
should not be any substantial debate about this, as it was not intended to allow any
kind of bracing, except thread or tissue wrap around the thrust bearing and rear
hook, and these are not bracing in the normal sense.

Now if Don Lindley were still with us, he probably would disqualify 95% of the EZB's
flown in competition today because they have one or two small pieces of wood
added to the motorstick. However, they do not contribute to the stiffness of the stick,
but rather reduce its buckling strength quite markedly. One piece is the sliver used
to increase the prop shaft clearance to the bottom of the stick. With the advent of
Tan Il and shorter, wider motors, this separation must be increased to prevent knots
from bunching and slowing the prop. This feature could be carved from the original
piece of motorstick wood, but it is a waste of good wood to do so.

The other piece of wood is a small triangle to hold the rear hook away from the
motorstick, again reducing the buckling strength. This piece could be debated on the
grounds that it may allow thinner wire to be used for the hook, thereby giving the
user a small weight advantage. | don't really care one way or the other, as long as
we are consistent in rules interpretation. Perhaps these two pieces of wood should
be expicitly allowed through the next rules cycle.

Whether or not the full intent to disallow any form of bracing from EZB motorsticks is
clearly presented in the rules, the origins of the event have dictated this simplified
structure and over the years we have attempted to refine the rules wording to follow
these intentions. It would ruin the event to now allow stick bracing just because the
rules do not have the words "stick bracing is not permitted"”.
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Domeduster Tech Tips . ..

-

Rubber Motor Problems and Solutions

Clever modelers have come up with a variety of solutions for dealing with some of the problems caused
by using very long stretch-wound motors for maximum duration. The problems apply, with a few

exceptions, to both stick and cabin models.

PROBLEMS

1. The rubber bunches up in the back or front of
the model after unwinding part way and alters the
center of gravity. The plane stalls or dives in.

2. The rubber bunches up next to the prop hook
and stops the prop intermittently or completely.

- 3. The rubber "grapevines" while being wound and
during the flight the rubber hits the stick or inside
of fuselage. The plane flies as if severely
underpowered.

4. The rubber "climbs" the prop shaft, throws the
thrust line off center and causes the prop to
wobble.

5. The rubber "spits” out the noseblock toward the
end of the flight, causing the model to dive into the
floor.

6. The motor peg slides out on one side in a cabin
model during the flight.

7. A fully wound lubed motor cannot be handled
and valuable tums are lost when the motor is
attached on a stick model.

8. A fully wound motor breaks inside a cabin model
destroying most of the fuselage and the tail
feathers.

9. You wonder why you are not getting as many
turns in your motor as your buddies.

10. You're totally fed up with the craziness of
rubber motors, but you don't want to give up flying
indoors.

SOLUTIONS

1. On a stick model, such as a penny plane, use
shims under nose bearing and rear hook for extra
clearance. On a cabin model use an "S" hook in
the prop shaft.

2. On a stick model, use a sleeve made of
heat-shrink tubing over the rubber next to the prop
shaft, or use an "O" ring. Lengthen the prop shaft
on a cabin model and use an "S" hook.

3. Discard any motor which grapevines during
winding. The motor has been wound too many
times, or is improperly lubed.

4. The prop shaft is a loose fit inside the bearing.
Change to a tighter bearing.

5. Noseblock is loose. Use card stock (not balsa)
shims to refit noseblock.

6. Make a flange on one side of the aluminum tube
motor pig. Put doublers on the inside of the rear
anchor. Smear Duco in the holes and clean out
quickiy.

7. Use rubber or teflon "O" rings. Rubber 3/16"
0.D, 1/8" I.D. "O" rings weigh approximately .070
gram each; teflon "O" rings weigh only .017 each!

8. Use a winding tube with a face plate attached.
Never wind without it! Or, wind the motor outside
the plane and load on a winding stick.

9. Your .lube doesn't have any silicone, such as
DC-33 or SOAG; your winding technique is
inadequate. Read Stan Chilton's article in INAV
#85.

10. Try electric. Even if you fly small models, such
as Peanut or Pistachio, there are now very small,
light motors for these models.



By: Phil Alvirez Feb 8'96
Rubber stripper-a foilow-up:

When [ went to the 1995 USIC, [ brought with me my Oppegard's rubber
stripper, and several modelers showed interest in some improvements that |
made to it. Later, I showed it to Roy White and talked about publishing this
so I sent the info to him. It was published on the January issue, althought the
source mentioned was "unknown". Well, I know that [ am a newcomer to
indoor flying, and not many know me, but it doesn't hurt to show my name,
don't you think? Now, seriously, I think that what happened was that the text
enclosed with my letter didn't have my name on it. Anyway, here is some
additional info that you may find of interest:

For those who may find the plastic holder too complicated, here is a short cut:
Make a holding plate from 1/32" to 1/16" rigid material. Any metal, or even
formica will do. A clear, stiff plastic could be better, because it shows the
rubber-at least for peace of mind. The idea is to hold the rubber on all ways,
so it doesn't tend to go out of its way and twist. The dimensions are metric,
but you may change to standard. Using a rigid plate you can place the arm on
any position- n-helds well anyway-so you may even replace it with a washer.
It still helps to bend the "pretzel" to tighten the screw.

One more thing: the text on the newsletter reads "baking powder" and should
be: "baking soda". Qoops!

You may reach Bob Oppegard at:

2 ] 140 E Goldenlake Lane
300 mm Circle Pines MN 55014
' 2 Phone (612) 786 3634
35

N

STec@ING 15 NoT
Allowed BeYonDd The
QReeN LINE



By: Phil Alvirez

E.-STRIPPING RUBBER

If you reach the stage where you need precisely certain
sizes and can't wait to get them through hobby shops or
mail order firms, or want to grab certain rubber batch,
then you need a rubber stripper. There are two or three
manufacturers, all of them good. I use the one made by
Bob Oppegard (140 E Golden Lake Ln, Circle Pines MN
55014, phone 612 786 3634). It works great. Follow the
manufacturer's instructions to use 1it. In order to
reduce to a minimum the tendency of the rubber to twist
and give trapezoidal shapes instead of rectangular,
particularly when the rubber is getting narrower, it's
convenient to make a pressure plate from .020" to .030"
clear plastic, to hold it when entering the cutting
blades.

You will need a micrometer, too.

The best results are obtained using the rubber wet, as
it slices more uniformly. Wipe off the blades. Cut
strips into a practical lenght (10 to 20 ft.) and place
in a swallow tray filled with water.

Slide an end into the groove and adjust pressure so it
runs with a little drag, but not too much. This is very
critical, as too loose will deliver variable width as
it wanders around; too tight will do the same, as
blades will stretch the rubber and give thinner cuts
for a few inches, the the strip will Jjump and the width
will increase. Place a clean cloth over your lap so the
strips fall over it. Tdeally stripping i1s done by two
persons, but you can make it easier clamping the
stripper to the table and feeding the rubber from the
table towards you, so you see the strips exiting and
watching closely that none sticks to the rollers and
gets caught by them or by the blades. Mike the strip as
it comes out, every two feet, and put 1t apart until
dry. Using a permanent marker, label a plastic bag with
the width and place it next. If you strip more sizes,
make enough room for all the pieces with their labeled
bags or you'll end re-measuring everything several
times.



By: Phii Alvirez

WINDING

Motors must be broken-in. Always lubricate
previously, everytime you wind. This prolongs rubber
life and lets you get more turns than any other thing.
Two of the most successful ways of winding that differ
radically in the technique and the amount of stretch
are:

A.-Stretching 4-6 times;
B.-Stretching 9 times.

A.-Stretching 4-6 times:

1.-Wind rapidly about 50% of the turns.

2 .-Pause to move the rubber to align knots and let it
relax for about two minutes.

3.-Next give a slack and return to the previous
position; Continue winding slowly, watching your
torque. As torque raises, slack so torque drops.
4.-pPull back and watch: if torque remains, give some
slack and continue winding.

5.-Repeat and get closer until reach the desired
winds/torque.

B.-Stretching 9 times:

1.-It requires checking tension frequently. While
pulling, feel it between your thumb and index and stop
when you feel that it is tightening up.

2 .-Start winding slowly and begin coming in as you
continue winding and check frequently that it doesn't
tighten up. Pump up about 25% of turns as you get close
to the hook.

3.-Checking the slack, stretch again just short of
breaking and start winding again, this time about 15%
of the turns. Repeat.

4.-This time do it about 5%, and repeat and repeat
until you get the 95% of desired turns.

5.-The last 5% is done in two times. Everytime you end
at hook-to-hook distance.

In both techniques, back-off the required turns
immediately.



An open letter to Howard Henderson from Ralph Tenny
concerning record submissions

Howard:

AMA would like to have this info, if you guys are willing to run it. | have inserted the
same thing into the July column (out in June ?7?).

WHAT IS YOUR OPINION? Please consider this concept and respond:

A very few fliers whose models have exceeded the existing record on several successive
flights ON THE SAME DAY submit applications for each flight. Several AMA officials
have discussed this and some feel that each flier should be limited to one application per
day per event, for these reasons:

1. to reduce paperwork for the HQ staff and for the homologator.

2. the concept degrades the value of records.

Records basically reward advances in the state of the art. Successively longer flights on
the same day with the same model often means one of two things:
1. The flier has developed a better power combination that shows the model’s
true potential.
~ 2. The conditions have continued to improve.

Here is a contest scenario for an event where the national record is 19:38. The data
presented is snapshots of the official score sheet at three timed during the day.

Contestant 10:30 am 1:35 PM 4:30 PM
A 20:38 21:01 22:59
B 21:47 22:07 23:03
C 19:45 22:51 23:10

Contestant C wins the contest, with B second and A third. All nine flights broke the
record. If the CD did his work properly each flight qualifies for a record, in that no time
is actually a record until it is homologated. The issue involved in this : should the AMA
HQ be involved in issuing as many as nine records, or only three?

If you have strong feelings on either side of this question, send a postcard to the
Academy of Model Aeronautics, 5151 east Memorial Dr. , Muncie IN 47302-
9252.

On the postcard (letters are OK) state: one record/day OR unlimited records/day.

Thanks for your help!
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HUB IN P
L .055 (6.6%)

0 .055

S
U

UBE
ROP

(5%)

PN A

(4) (3) (2) (1) |
| * ‘. gg%ﬂT} AS SHOWN
== 8X .032 THK. (5%)

.020 X .032 WRAPPED AROUND
DIFFERENT COLOR
@ .015 .016 I.D. HYPO TUBE
FROM SMALL PARTS INC
.032 THK.
NOTE: DOPE FUSE FLOOR
STATION (3) TUBE ON END CROSSPIECES ONLY. DO

LOOKING BACK AT NOT DOPE FUSE.



.60 DIHEDRAL
EACH TIP L] .
TIPLETS GLUED TO OUTSIDE OF RIB, MAKE SURE SPAN IS 16" ; SLT

\\\v—.07oFyIDE 062 (6%)

X
TO .050 AT REAR
032 X .062 (4.5%) POS

OUND FRONT

Y

L £ o)

Zf/.mo X .062 (4.5%) éfigzo THK. (4%)

TAPER TO .032 AT REAR

STACK PROP WING DRY .62
178 X 1/2 X 6.2 (5.5%) FUSELAGE DRY
STACKED 8 HIGH STAB DRY .20
GLUE WITH THINNED RUDDER DRY .
CARPENTERS GLUE. PROP W/ NOSI

NOTE: BUILD WING FIRST
FUSELAGE PLACE TOP
FRONT PAPER TUBES A

30° ANGLE AT TIP | {
PROVIDES
10.86 PITCH Lo v o b




062 (7.5%) O .062 (6%) 032 X .062 (4.5%)
SHTLY ROUNDED [__GLUED BETWEEN EACH RIB //—

. :

{

K\\\\\\-— @ .062 X .50 (8%)

WING POSTS ARE 032 WASH-IN ON RIGHT WING PANEL
SLIGHTLY RECESSED MODEL FLIES TO RIGHT
TS ' IN SPAR

.062 THK. (LO*%)
SCARF JOINT __ﬂ,,a——ff*“”"'”W‘//QEDGE TO SLIDE
BETWEEN WING &

FUSE TO REMOVE
WING

\ \
WEIGHTS
GRAM BEST FLIGHT 5:32 @ ‘94 U.S.I.C
1.0 GRAM-COVERED W/ GEAR 2.3 GRAM RUBBER 075 % 38 Loop TN II
GRAM 5000 TURNS
045 GRAM- COVERED .15 GRAM 0 TU

-~ BLOCK 1.85 GRAM BOSTONLAN

, COVER AND PLACE POSTS. WHEN BUILDING

CROSS BRACE (&) LAST. MOUNT WING IN H I

ND THEN MOUNT REAR WING TUBE ASSEMBLY. F) [\—T-FQjI:().W—

5 3 4 . 6 DESIGNED BY: L.COSLICK
_LI 1 I ] I | | | | | | 1 1 1 I DRAWN BY: MHPALRANG
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+ Yo-ware

WiNe Po‘:'r'-‘:-'\t Fo%o“x 045"« ¥ A
Le.J |
& ? ‘
. RIES- 025%.0%5'
"\é\]’ 5% A-GRAIN —_ | >
WING
“NO DIHEDPRALY
o-warp.)| BS'%.045" ! e
R =% A GKAWL] 7 T .
| oppreeT
25« .ozt : ,
5% e A 7 %lwme & STAR, L
/ ?me,e‘ 022" x 022"
=ﬂ" 4. 5 A GRAIN —
<STAE
“NO WARPS T

N 025" 030" 5% A-GrAN
- <.

_".___—

OBO SG. K B¥A. AN
2-TiP PLATES REQ'D,

How 2% A L COVERING oN.oLTSI0E
+ o AIRFO! A
ol . /fw - ' FACES
T. BR'G.” | —_
\25"sq. 4/'04“5 RND. = 1. || = " " .
) # POSTS -¢_ N .oq5'><.\25'7 055 X,
N - [0
N - \*—-—ZT““
= T Ol AL
140 % . 240" izt *‘“(,126 s X/L\ o1 M
G- L) 4Bt ms. . e
= j_ T f012'x c-arauN 5
T CrdrpeT- ofop, 2° LeFT 1



SRAIN QO—WARP ’ i
| T VERTICAL TIP PLATES — | ““@‘&éﬁﬁ"
PoTH D0RS ( @ L.E.
I T T
]
i WING FRONT VIEW ¢ HALF <cALE
:
o Y4 RiGUT
E ioo I «-——‘J—Q»T\LT
STAB. FRONT VIEW 2 HALF SCALE
o-warP
. ! o
L 7'DIA. < 1B 18 PITCH PROPS /
) 008" 1o .o10" c-arAN BLADES ' ,
z
PoOWER. WI'T;L—\ FA‘\‘L -TAN IT 0
o 1 - R . ‘_,
025 p.o20" % |%VE LONG LooP 2&2: ‘PB
—‘
MIN. MODEL WT. = 015 oZ, %‘
=7 %
= MIN| = QUARK. | b
MINI-STICK PESIGNED BY. . N
ANDREW TAGLIAFICO, 1995
O\l ‘s\ 2“ 3“
] Iy —'®4 -012-“ M.w.
o025 %.03%0 s SHAFT W|S-HooK
S¥k AR
Z-RI\DOERS .QEQ‘\'.Z oBs" SR,
W VER onN -
ogo'x ¥ gfwenzp‘é.c;ﬁmae &% Bo-GRAN
= o35 o gm;gfﬁg_ee
'-G%‘N ,036“6@, F;aoM ENO TUBE FO . A&
W, Hook. OV2'R - GRAIN GLSSET-

‘T—}“

W/ Co¥ RND., POST
1 M END 045+ YERTICAL

WITH NO SIDE OFF-SET

T



Mini- Stick Postal resuits

Name Country Time Ceifling Ht- ft rection fac:Corrected time Place
Vangorder,Walt USA 538 | 17.916 ! 1.733 932.598 | 1st Overall
Clem Jim USA 558 i 23 ©1.618 902.628 1st USA
Tory, Yatabe JAPAN 563 | 29,52 @ 1.504 846.670 1st Internationall
Vancil,Mark USA 424 10.5 1.984 841.139 2nd USA
Piatt ,Bob USA 398 | 8.166 2.101 836.138 3rd USA
Tory, Onishi JAPAN 547 | 29,52 1.504 822.608 !2nd International
Mzik, Larry USA 473 20 i 1.682 795.698
Frugoli,Gene-Francis FRANCE @ 378 8.22 2.098 792.969 3rd International
Yatabe, Toru JAPAN 508 | 29,52 1.504 763.958
Collins, Walit USA 359 | 8.166 2.101 754.205
Sova, Tom USA 441 20 | 1.682 741.866
| Shigezoshi, Nonaka JAPAN 470 | 25.94 1.562 734.367
Hoffman, Earl USA 424 | 18,95 1.707 723.898
Kazumasa, Kihara JAPAN 473 | 29.52 1.504 711.323
Sabiscak Tony USA 353 | 10.5 1.984 .- 700.288
| Shigezashi, Nonaki JAPAN 439 25.94 1.562 685.930
Sauderisen, Pete USA 401 18.95 1.707 684.629
John USA 395 18 1.731 683.852
Richards,Derek USA 400 18.958 1.707 682.844
O'Donnell, John USA 400 : 18.958 1.707 682.844
Person< Lee - {USA 322 ! 8.166 2.101 676.474
Jintarow, Nakao JAPAN 432 | 25,94 1.562 674.993
Thuthu, H JAPAN 428 . 25.94 1.562