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INDOOR NEWS 1

Dear FRIEND,

Yes, this is INDOOR NEWS 1/88 and we are writing
October now!!!

I am VERY SORRY about this situation but lack of
material and my personal busy flying Wakefield, F1B,
is the complete background for this record of de-
-122""

Seemingly many indoor freaks have been low on
indoor activities and not many -~ about 15 (!) -
have complained about the delay of IN, I COULD have
sent out the reasons for the delay on postcards but
this would have cost too much money,

I'm happy to be back and give you some indoor in-
formation but I would have liked to bring you many
more technical views from the World Champs at John-
son City, This was not to be and I will hope that
participants there will catch up on this,

I have decided NOT to make any double or treble
issue but will try to have 2/88 out in December and
3/88 in February hoping to have catched up with 1/89
in April/May. Please, do support me, thanks!

1989 should see the European Indoor Champs in the
salt mines in Romania as they had offered this to
the FAI last year but perhaps another venue would
be possible.

There is for the time being no offer to host the
1990 W/Ch but there are possibilities in Poland and
Czechoslovakia .... France???

The rubber situation, The excellent rubber from
ggagpion Model Products was sold ocut quickly ... I
yoB got some of it. Recently CMP has got PANDA rub-
ber from China which has very high energy but will
have some tendency to break in the bigger sizes in
Wakefield motors, Seemingly it is useful for in-
door ,.... Wwithout the breaking tendency. CMP is
also having a US firm which tries to produce rubber
to our modelling specifications. Good luck, George!

Wake up, fellows ...... I am awake again ....

Jorgen

$:~\“\§S\\\

EDITOR ETC

Jorgen Korsgaard
Ahornweg 5

D-2397 Ellund-Handewitt
W. Germany

Phone: 04608-6899

3 issues a year, will appear
around March, July and Novem-
ber = hopefully!

Scandinavia  45,- Dkr
Europe 50 Dkr/14 DM
Airmailed elsewhere 9 US



Pictures from Johnson City, June
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19868 F1D WORLD ~HAMPTCNSHIPS, JOENSON CITY, TN., U.S.A.
BY Bl MHEAVDERSON,CON

Teams from thirteen countries assembled in the 35 metre high Mini-
dome of the East Tennessee State University at the end of May to compete
for individual and team honours in the 1988 Indoor World Championships.
The three day contest was organized to have practice flying in the
mornings and two official flights in the afternoons- no defined rounds.
After the official opening ceremonies at lpm. on the first day, Canada's
Mike Thomas had the very first model in the air to put a 37:17 flight
on the scoreboard. Another five models had followed him and soon all
were circling in the centre of the 34.9 metre ceiling. Although there
were two touches, miraculous.y there were no collisions, but it was
obvious that air traffic control would have to be instituted even though
each nation was only allowed one model in the air at one time. Since
there were very few collisiors for the rest of the contest it was obvi-
cusly a good decision. Steering was strictly controlled and was only
permitted outside the 30 yard lines and the sidelines to bring the model
back into the central area, or inside the central area only if a colli-
sion was irminent. Most flights on Day 1 were in the 34 to 35 minute
range, but Jack McGillivray (Canada) put up two flights of 40:14 and
37:28 to take a commanding lead over Jiri Kalina (Czechoslovakia), 35:04
and 35:01, and Dezso Orsovai (Hungary), 34:44 and 35:17.

Because of late collisions Cezar Banks (USA) and Ron Higgs (Canada)
vere allowed to take their second flights at the beginning of Day 2
with Banks achieving a 38:50. This set the tone for the day and he
produced the day's high time of 44:59 in flight 3. Other fliers pro-
duced similar high times so that at the end of Day 2 the standings were
as follows;

1st. Cezar Banks Flight 2, 38:50 Flight 3, 44:59

2nd. Jack McGillivray Flight 1, 40:15 Flight 3, 38:45

3rd. Jim Richmond Flight 1, 35:20 Flight 4, 41:57

4th. Thedo Andre Flight 2, 37:22 Flight 3, 38:20

Once agoin there were last minute collisions together with air
traffic control delays that resulted in Jack McGillivray (Canada), Reg
Parham (UK), and Andras Ree (Hungary) being permitted reflys at the
beginning of Day 3. Tension was building and everybody pulled out the
stcps to reach the 40 minute standard set by the leaders. Cezar Banks
trying to beat the high time of he meet,set by himself, blew up several
mociels and could not get any more successful flights. Several 36 and
37 minute flights appeared on the board, but Jim Richmond demonstrated
his complete mastery of FiD by putting up two flights of 44:09 and 39:44.
Sylvester Kujawa (Poland) produced 37:10 and 35:53 to hold onto Sth.
place and Rene Butty (Switzerland) put in two more very consistent 36
minate flights to hold onto 6th. place. Jiri Kalina (Czechoslovakia),
Laslo Ree (Hungary), Peter Keller (Switzerland), Pentti Nore (Finland)
and Dieter Siebermann (Switzerland) all put in over 36 minute flights
to naintain or improve their standings:. .

Two dramatic position changes occurred when Mike Thomas (Canada)
put in flights of 35:22 and 37:43 to move fram 16th. to 7th. place
and Steve Brown (USA) got it all together with flights of 34:54 and
33:43 to move from 29th. to llth. place. Now it was obvious that there
wasa-battle for the first four places in the team event. The USA had
moved from 3rd. to lst. place with Steve Brown's flights, dropping
Canada to second place and the consistent flying of the Swiss team
pulled them up from 4th. to 3rd. place to drop the Polish team to 4th.
place from 2nd.. Canada was behind the USA on team total with Ron Higgs
still to fly. He produced a very good 33:35, but Canada was still 1:45
short of the US team total in spite of the mid-field prayers to the
duration gods.

Several countries flew with only two tear members notably, Holland,
United Kingdam, and Japan and two countries, Czechoslovakia and Argentina
only kad one representative flying. For Eduardo Molfino of Argentina
it was his first World Championships and he produced two perscnal best
flights on Day 1. At the banquet and awards ceremony, besides the usual
individual and team awards, a special award was given to Laszlo Ree,
who at 19 was the youngest competitor in the championships.

Thus ended a very exciting and well organized World Championships
in a new indoor space that was rated very highly by many campetitors
for its lack of érift and total predictability at all times of the day.

The World Championships were followed immediately by a two-day
open internationzl F1D event based on three formal rounds each day,
but with no air traffic control. Many of the competitors fram the World
Championships stayed on to compete and many entries came from the USA
taking the opportunity to fly against the best in the world. In the
end only one 40 minute flight was achieved (by Jim Richmond), but a
very high level of flying was maintained. The final results reflect
the International nature of the contest:

1st. J. Richmond (USA) 40:07 and 39:44
2nd. C. Banks (USA) 39:51 and 39:10
3rd. S. Kujawa (Poland) 37:38 and 38:35
4th. A.Ree (Hungary) 37:10 and-37:52
5th. D.Orsovai (Hungary) 34:55 and 39:19

JOHNSON CITY PRESS. Sunday, May 29, 1988

) By Teresa Church
Pross Staff Writor

The steps of waltzers at a
grand ball couldn’t be more
gracefully executed than those of
participants in an unusual inter-
national event under way
-Saturday. .
_They slowly, skillfully moved
across the turf inside Ten-
nessee State University's Memo-
rial Center, never ing away
from the delicate beauties at
their fingertips.

The objects of their concentra- .

tion are their creations — from
hours of patience, reading and
trial and error. And many of
them have traveled from far off
lands, such as Argentina, Fin-
land, France, Hungary, England,
Poland and Japan, to show the
fruits of their labor.

They came here for the 1988

International Indoor Model Air-

craft Championships.
Gilbert
miles- from his home in Brook-
field, Wis., just to help with the
event, what he calls a once-in-a-
lifetime opportunity. And he’s
here becausa he enjoys his hobby.
“It’s the same reason golfers go
all over the world to do.their
thing and teanis travel
all over the world to play,” Gra-:
nuke said. o
“It's the challenge. And,
secondly, it's because you like it.
It's something you like to do.”
“The name of the game here is
duration,” Granuke said softly,
glancing up as the 24-inch-long
models floated through the air
ever so slowly and elegantly
above his head.
Last year at ETSU, Granuke
ot ho has seen since b began
ight seen since he
flying models in 1930. The flight
lasteg more than 40 minnws.gh -
fyers with e highiet dusation
yers wi e hi t duration
totals, but even the most experi-
enced is put to the test by the
aircraft that fly without any con-

trols.

The feather-light craft,
weighing little more than a $1
bill, are constru from very-

light wood and microfilm that re- -

flects yeollows,. reds, greens and
golds. .The flyer himself is the'
crafter.

To participate, a plane’s wing
span must be about 26.5 inches
and the entire craft can’t weight
more than one gram. There is no
limit on the length. “They all
look similar, but they are very
different,” he said.

raunke traveled 800

Balsa wood from trees grown in
Equador and rubber bands are
shaved to the specific width the
flyer wanta. He knows the width
and length of. the rubber motors
determine the number of turns
the rubber bands can be twisted
witheut breaking them.

Its very tedious work, similar
to that of a watchmaker, says for-
mer watchmaker and four-time
world free flight champion James
Richmond of Carmel, Ind.

“It's very scientific and technic-

‘al,” he said, explaining that

weights and measures in .the
1,000th are very important in
building and flying the craft.

To launch, flyers hold their
planes underneath, with the tips
of their fingers, and the craft
simply float away, spurred on by
rubger bands or “motors” tightly
wound at the propellers.

“It's a very precise science,”
Granuke said. "“There is a
strategy involved here.” ’

During practice and competi-
tion, movement in the Mini-dome
is restricted t:hilow stepsand to pre-
vent stirring air causing

icted drafts. beea
is is important because paths
e P ormined thrvugh practies
runs, and the have made

‘necessary adjustments to the
ings and nﬂa s0 the craft will

follow them. “It takes a number
of years to develop the skills,”
Granuke said.

" Enormous and colorful bal-
loons, attached to hollow plasti

Flyers want to avoid that situa-
tion: The amount of time the fish
line is in contact with the plane
is deducted from the flight time
by those carrying steering bal-
loons. . :

It is a_very scientific, indi-
vidualized sport. Flyers sit at
tables with scales, devices for
shaving and twisting the rubber
motors, lamps, glues and numer-
ous other items, Many have con-
cocted materials and gadgets
ves. .

Though he has been t‘.‘giing
models since his childhood, Rich-
mond insists it is a hobby for
him, like itisforﬁeothe:m
participating in this even

all the eomgeﬁtars are men.

“You wouldn't think so because
they are. so delicate and arful,
but it's very scientific,” Rich-
mond, an engineer, said.

He and Granuke have built
model planes.for many years, but
neither have actually piloted a
lifo-size aircraft nor do they in-
tend to.

“Most of us like to fly with both
our feet on the ground,” Rich-
mond explained.

The weeklong event is.spon-
sored by the Academy of Model
Aecronautics, the National Free
Flight Society and the National
Indoor Model mlue Society.
Practice flights will be held from
7-am to 2 p.m., when competi-
tion will begin. Competition will
end at 8 p.m. each day.

&



1988 F1ID WORLD CHAMPIONSHIPS

INDIVIDUAL RESULTS

Richmond
Banks
McGillivray
Andre
Kujawa
Butty
Thomas
Kalina
Ree
Keller

11 S Brown

12 P Nore

13 W Ciapala
14 R Higgs

15 L Englund
16 0 Velunsek
17 0 Siebenmann
17 R Orsovai
19 8 Romak

20 T Zagar

21 L Barr

22 R Parham

23 A Ree

2h £ Miem

25 R Czechowski
26 M Mastnak
27 B Trachez
28 S Nonaka

29 R Champion
30 H Enomoto
31 G Cognet

32 H Erofejeff
33 £ Molfino
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No.of scoring flights: 8

Note: * denotes competitor's

TEAM RESUL

1 U.S.A. us
2 Canada CAN
3 Switzerland CH
4 Poland PL
5 Hungary H

6 Yugoslavia yu

7 Finland FN
8 .France f

9 Netherlands  (2) ML

10 Great Britain (2) GB
11 Japan (2) J
12 Czechoslovakia (1) CS
13 Argnetina (1) ARG

Flt.1  Flt.2
W/C 35.20 10.50
Us 16.52 38.50+
CAN 40.14* 37.38
NL 17.18  37.22+
PL 11.57 34.01
CH  2.07 36.0%
CAN 34,17 32.48
¢S 35.04 35.01
H 33,23 32.18
CH 34,04 34,17
us  7.21  12.28
FY 8.14  3h.42
PL  24.52 33.21
CAN 36.10* 32.10
FN 3450 2.21
YU 32.36  34.36+
Ch 16.10  10.19
H 34,44+ 35,17
Us  33.44+ 10.51
YU 33.49+ 35.15°
GB 30,08 34.27*
68 31.hk  24.51
H  13.56  14.03
NL  30.46 33.27*
PL  32.50* 22.48
vwoo27.11 121
Fooo31.25  31.30+
J 2047 26.39
F o 32.53* 6.48
J 9.00 25.19
F 26,52 8.2
N 5.07 18.26
ARG 23.31+ 25.56*

9

F1t.3

33.50
by 59+
38,45+
38.20*
35.09
35.50
28.56
13.39
36.32*
35.41
37.22*
30.17
36.11*
33.18
5.09
32.50
22.51
34 .07
35.40*
1.48
29.53
33.56+
8.42
15.15
31.49+
32.36*
32.18*
31.16+
29.18+
30.10+
26.29
21.06
19.56

14

highest score,

Flt.h

41,57+
31.35
29.04
9.20
37.58*
36.41+
30.51
35.18+
34.39
33.36
15.41
1.13
8.42
30.33
10.42
32.02
33.19
2.1
7.02
27.52
29.20
26.25
33.21+
28.14
28.46
7.47
6.15
28.52
9.53
31.14*
30.21*
29.36*
5.58

Placing after flIt
F1t.5 F1t.6 Score 12345
44.09* 39.44  86.06 32012 3 1
6.34  0.00 83.49 251 1 1 2
28.44 34,28 78.59 11223
33,02 10.54 75.42 2h 17 3 b
37.10+ 35.53  75.08 282112 5 5
36.51% 36.13 73.32 332 4 6 6
35.22¢ 37.43* 73.05 7 81616 16
37.35% 3h.46  72.53 h 25 87
35.18  36.09+ 72.41 n987M
36.44% 35.54+ 72.38 8 5710 8
34_5hs 3343 72.16 31332829 9
36.24% 35.46+ 72.10 30 23 18 18 12
35.40+ 8.27 71.51 2113 91110
32.56  35.35+ 71.45 2 610127
35.38* 35.16+ 70.54 527 32 33 4
35,55¢  9.58  70.31 715153
33.22+ 36.39* 70,01 2631312823
15.44 3343 . 70.01 6 36 91
27.31  30.21  69.2% 10 22 11 13 18
33.25  11.11  69.04 9 411419
3317 3h.13. 6840 18702020 21
33.59* 33,45  67.55 15 14 17 17 20
33.59* 10.59 67.20 27 30 33 32 22
S.bh 3249+ 66.16 17 121 2126
22.16  5.57 6439 13161919 24
31.45+ 24.58 64.21 19 25 24 26 25
30.10 14.27 63.48 W w2227
32.26* 29.47 63.42 3192525 28
20.09 5.27 62.M 122 232329
28.36 20.05 61.2% 29 29 26 24 30
28.54+ 11.07 59.15 20 28 27 271
28.24+ 7.05 58.2h 32 32 30 30 32
9.27 0.00 49.27 22 1829 31 33
18 9

+ the next highest.

FROM FREE FLUGHr MEWS-WiTH THANLS

is

Placing after flt

225.29
223.49
216.11
211.38
210.02
203.56
201.28
185.14
141.58
136.35
125.06

72.53

h9.27

LONGEST SINGLE FLIGHT: C Banks USA
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A tremendous Championships. The new site, the Mini
Dome at East Tennessee State University lived up to
all the reports. It was very airtight and
conditions were extremely stable and consistent
with little drift. The maximum 35m / 116 ft height
was usable at the centre and variable props were a
great help in reaching maximum performance under
this ceiling. The Canadians, with their variable
pitch props, started devastatingly by holding tep
team and individual places at the end of the first
day. Cezar Banks swept to the top with a flight of
his conventional model clocking just 1 second under
the three-quarters of an hour. Jim Richmond came
back to retain his title with two great flights on
his variable diameter prop.

A flight over 40 min was needed to place and 70+
totals were in the majority. The organisation was
superb. Full report next month (plus possible
corrections of results typed under jet-lag!). IK



Lew Gitlow at the F1D
International

Rene Butty, CH McGillvray, CDN
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KEVLAR

The Du-Pont name for polyaramidfibres which are used
in the aircraft industry, car tyres, drivebelts etc.
You can get in form of rovings, e.g. unidirectional
bundle of fibres, several hundreds, and you can Keve
lar cloth for covering outdoormodels,

Indoor flyers pull out the single fibres at good
light/dark background withoutany kinks or knots,

The quality I have has a filament diameter of about
12y = 0,0005" and is not called KEVLAR but TWARON
from the firm ENKA,

These fibres are good for bracing, about twice the
pulling strength of nichrome and weighing 20% of the
wire, Breaking elongation is as low as 2%. You can
theoretically 1lift 20 grams with one of the fibres,
Example: By & multibraced stabilizer you can save
about 2 mg by using the fibres instead of nichrome.
Adhesive: Thinned nitrocellulose cement is suitable
for sticking the filaments to the airframes.
Aramidfibres are vuln@rable when exposed to ultra-
violet radiation and in heavy radiation the strength
will sink below 50%. But UV-radiation is scarce for
indoor flying, as a matter of fact outdoor flyers are
are recognised on their sunburnedness....!

¥hen bracing I use pieces bf fabrique-tape - 300 mg
to hang on the ends of the filaments, fold the tape
and catch the loose end. This works.

Yours Bernd-O Miehe; D

F1D - optimising of wing chords, tip shapes etc....
Some thoughts by Bernd-O Miehe.

In Indoor News 1/87 there were the questions of the
best wing chords and of the geometrical lay-out of
wing tips....

I am not a learned man in aerodynamics, but I know
one who also flies F3A gliders and we have discussed
the matters.

First of all, a comprehensive computer simulation

is so far not possible due to the lack of sufficient
data suited for F1D models - VERY,very low-speed
aerodynamics! But following the normal aerodynamic
laws some trends can be seen,

Induced drag: With the span limit of max., 6.5 dm
the wing chords vary between 1.9 and 2.5 dm giving
an aspect ratio of 2.6 and 3.4. Such a low A/R
gives the induced drag a certain role.,

We have: In powered flight the needed power is
proportional to the sinking velocity of the model,

By comparing two "similar" models with different
wing chords we find: the smallerV i the longer
duration, assuming the same energ§ %¥ the rubber
motors.

For the Vsink we have:

Vsmwie = v/2 - Gn . Cuge®
TA; C

A
P AR Dewssry Clvasse 7OTAL DeAG
GA  LIFTCOEFXICIERT Grr IIASS OF MODEL
Gy DRAG CoOEFFICIEDT Ar wg Aeea

G}é&z L/FT (STERZANL)

Only when the relation Total model weight/wing area
is made smaller, a gain in duration is possible -
all the other parameters kept constant,

It is assumed that through appropriate trimming you
can have the same C, value. The total drag Cw o
will of course increase as the aspect ration £8%de-
reased, e.g. Vsink will increase.

with C, kept constant we find (Glanert: Basic Theory
of Wings) that changing from a wing (elliptical)
with a known aspect ratio to an unknown aspect ratio
the induced drag, C"i, is:

- . 2 {1 _ 4
Gus Cwix = %é— T ;E;)

A = ASASCT pRAT/O

The amount of induced drag increases with decrea-
sing aspect ratio near to proportional to 1l/A.

The total drag of the model consists of parasitic
drag (fuselage, bracing etc.), profile drag (wing
section) and induced drag., The induced drag plays
the most important role from these three, -
Improvement in duration by decreasing the wing loa-
ding is possible but only the square root of this.

By combining these two factors - drag and wing loa-
ding - you can have a mathematical maximum of "ap=
timum duration as a function of the wing chord",
For a detailed calibration you would need exact
1lift and drag information of the whole model which
is not available today.

But until then - try and try will give the only
appropriate answers.....

One thing is clear: Increasing the wing chord is
only beneficial when you keep the weight the same
or less. Also take into account that bigger wings
at the same weight are weaker structurally and thus
will be more prone to deformation through the for-
ces of air acting on the wing.

Literature and data of measurements in the extreme
low Renolds Number area are very scarce - who

knovs any?? = I only know Max Hacklinger's papers
covering F1D (old rules) and F.W. Schmitz's "Aero-
dynamik des Flugmodells®,

Schmitz has experimented with wings of aspect ratio
5 at a Reynolds No of 20,000 and especially with

the Go 417a wing section (cambered plate) which re-
sembles the sections we use in indoor models. He
found that the values C, and C, are near to constant
for Rez 20.000 - 150,008, and Yhat high 1ift (Steig-
zahl) possible is, These facts should also be valid
at Re= 10.000 or less, especially when you think of
nicely squared spars on your models,

Wing tip shapes: As the span of the wing is fixed
there are not many possibilities for shaping your
wing tips as every square cm gives lift, Still you
might ask if it is best to decrease or increase
camber going from root to tip.

Seemingly you should also keep your dihedral an-
gles as small as possible, they have some impact
on the overall performance of the wing,

Please, come on, you aerodynamic freaks, and dis-
cuss the matters ..cvce0e0e
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MICROFILM TECHNI

Introduction

Although the entire sclence/sport/art of indoor model
flying is largely an art that we all practice, the whole
business of formulating, pouring and using microfilm is
the least subject to rigid definition and analysis. To
put it another way, formulas and techniques which work
for one person may work poorly or not at all for someone
else; in fact, what worked last week may not work today
but will work perfectly sometime later on - next week,
perhaps, This was brought home strongly to me after the
article on taut film. Bome people reported that the for-
mule based on Duco cement wouldn't work. I rechecked and
got the same results; mixed some more and sent 1t to them
to try. Sometimes they could get good results and some-
times not. Once I was working with a young fellow who
could successfully pour only one of four commercial types
of film on hand - and that particular brand was one I had
been warned about by a very experienced flier - he sald
it was almost impossible to get film from that mix!

For similar almoet incomprehensible reasons, methods
of covering and handling are excellent or unworkable,
depending on who is trying to do it. 8o, film formulas
which are given later on will be extensively tested, but
no guarrantee is attached. The other techniques will be
presented in good faith also - one or more fliers have
had good luck with them.

Part I - Basic Materials

It is possible to make microfilm out of a varlety of
different materials, and most of the likely candidates
have been tried at one time or another. 1In fact, it 1s
theoretically possible to make microfilm from any type of
material that has avallable a solvent system such as will
be descoribed later on. There are several good films on
the market, and it hardly seems worthwhile for most of
us to develop more formulas. Since model bullders are
incurable do-it-yourself types, the information presented
in thies series should help the dedicated experimenter to
make his own film or change a commercial mix to sult his
own needs or desires.

The most common base for microfilm is nitrocellulose,
in whatever form might be handy. Many formulas printed
in the past are based on nitrate dope, which is probably
one cause of more trouble than any other single item of
film formulation., Each brand of commercial dope starts
as nitrocellulose, but each company has different ideas
on what to put in it. There are often eight or nine
ingredientas in dope, most of them unnecessary or harmful
to good microfilm. For best results, one should start
with pure nitrocellulose and add only those ingredients
necessary for the film characteristics we want.

Before we go further, a word of warning 1s necessary.
Another name for nitrocellulose 1s guncotton - the same
basic material is used to make gunpowder. Dry nitrocell-
ulose is extremely flammable and burns rapidly; if it 1is
confined it will generate gas pressure rapidly with
explosive violence. Nitrocellulose does not require any
outside source of oxygen - it furnishes 1ts own. Most
suppliers have a choice of several damping medla, and
these may also cause problems. For example, du Pont has
the_options of butyl alcohol, denatured alcohol (ethyl
alcohol), 1sopropyl alcohol and water. For our purposes,
the alcohol-wet materials are best, but these are volatile
and inflammable. Also, nitrocellulose in any undissolved
Torm deterlorates at storage temperatures above 90° F.,
resulting in unpredictable and probable unusable proper-
ties in the final film. The best and safest way to avoid
safety and storage problems is to dissolve the nitrocell-
ulose as soon as you get it, The problem is then one of
storing a 1iquid like dope - much safer. Remember, never
store undissolved nitrocellulose - it can be extremely
hazardous, and there 18 no reason not to dissolve 1it!

Next comes the proper cholce of viscosity of the
nitrocellulose. The Questions and Answers column in thls
issue briefly discusses an industrial method of viscosity
measurement; here we will consider what the viscosity
rating tells us about the final product. Popular usage
of this term (viscosity) as applied to nitrocellulose
expresses the average molecular chain length of nltro-
cellulose; ultimately it is an indirect indicatlon of the
tensile strength of the final film. The viscosity rating
also expresses indirectly the amount of solvent which
must be used ta produce a mix of pouring consistency.

For example, a low viscosity material will produce pour-
ing consistency with 1/5 or 1/6 as much solvent, but the
film strength will be only 70% as much as the higher vis-
cosity material. On the other hand, the very high ratio
of solvent to solids in a high viscosity material makes
it almost impossible to pour enough film on the water to

form even gold film; 1t takes a determined effort to get
blue film for props.

For more specific examples, du Pont HC-17 material is
rated at 1/4 second viscosity and approximately 9,500 1b.
per sq. in. tensile strength; HB-14 is 1/2 sec. and has
about 11,500 1b./8q. in. tensile strength; HA-5 comes in
at 5 sec. and 12,800 1b./sq. in, The ultimate tensile
strength for nitrocellulose film is about 13,000 1b./sq.
in., 8o there is no need to go higher than 5 sec. material
for strength reasons, It takes about twice as much sol-
vent per given quantity of 60 mec. material as 1t does
for 5 sec, material, so the ease of handling and pouring
will be in similar ratio.

For those who object to having the danger of an ex-
plosive material around the house, there 1s another way
to get pure nitrocellulose., Chemical supply houses such
as Sargent and W, H, Curtin sell collodian, which is a
nitrocellulose solution in alcohol and ether. Collodian
18 made from high viscosity nitrocellulose, and makes an
excellent base for microfilm - after you get rid of the
aloohol and ether - both solvents are unusable in film
mixes. Bo, if you start with collodian (be sure to get
plain collodian and not flexible collodian which 1is
already plasticized with castor oil and camphor), you
need a polyvinyl container with an open top such as a toy
sand bucket. Get someplace with good ventilation and no
open fire or flames - ether and alcohol is very inflamm-
able and toxic. Pour in about three ounces of collodian
and tilt the bucket until the entire inside surface is
coated with liquid. Repeat the coating operation every
few minutes until the remaining liquid will no longer
flow - then set it aside until all solvent is gone. Thisas
coating will shrink and pull loose from the bucket - cut
it up and dissolve it in the proper solvents., Part II
will deal with solvents, and how to blend solvents for
specific action during pouring and curing. I am deeply
indebted to the Houston du Pont office and Mr. F. B,
Horner for making the du Pont brochure A-6908 available
to me; much of the above information came from this val-
uable source.

MICROFILM TECHNIQUES

Part II - Solvent Systems

Succeseful microfilm formulation is almost completely
dependent uvpon having the proper choice of solvents, but
the solvents make absolutely no difference in properties
of the film after it is cured out or aged. The reason
for this 1s that the solvents will all be evaporated when
the film has aged.

The amount and kind of solvent must be chosen with
three things in mind: First, the solids (nitrocellulose
or another basic material) and the plasticizers and other
modifiers must be completely dissolved and thoroughly
blended together to give material of uniform characterls-
tics, Becond, & solvent (or solvent system) is used to
change the viscosity (viscosity used here in the normal
sense rather than as discussed in Part I in relation to
rating of nitrocellulose) to give easier pouring; in this
case & blend of solvents is chosen which does not change
the pouring and drying characteristics of the solutlon.
Finally, the handling characteristics of the solution ocan
be tailored as desired by adding certain solvents to the
mix., To some extent, each person will have a favorite
way of pouring which will dictate some changes in the
solvent system; in general, microfilm must pour smoothly,
spread well and dry reasonably wrinkle-free in a fairly
short time. i

Solvents are classified according to their speed of
evaporation - fast, medium and slow. The Chemicals
Division of Union Carbide has a chart (F-T465M) entitled
"golvent Selector” which also lists the various solvents
by & numerical system - the higher the number the faster
the rate of evaporation. Normal Butyl Acetate is assign-
ed the number 100, and the other solvents are rated in

@



comparison to this. On the same scale, Acetone's rate 1s
1160, Methyl Ethyl Keytone 570 and Anyl Acetate 42. These
four solvents are adequate for home brews, and are the
easiest to buy. Acetone and Amyl Acetate are usually
available from drug stores, but Nethyl Ethyl Xeytone and
Butyl Acetate may have to be purchased from a paint man-
ufacturer.

The first cholce of solvent which must be made 1s the
one to dissolve the nitrocellulose or other base, Gener-
ally this cholce should be the fastest solvent you plan
to use, although a pretty gocd case can be made to use &
blend such as 50% Acetone and 50% Butyl Acetate., In any
case, you should keep careful record of the solvents used
because they will affect the final mix as will be shown
later.,.

The second solvent cholce you must make in brsvlng a
pot of microfilm is the blend (and it must be a blend

of fast, medium and slow thinners or solventa which give
the handling characteristics you desire. FPast solvents
such as Acotone (1160) and Methyl Ethyl Keytone (570)
create & solution which pours and spreads readily, but a
mix with only fast thinner will dry too fast, urinile,
blush and generally be unsatisfactory. So, a nedium
speed solvent such as Butyl Acetate (100) is added to let
the film dry slower on the water. If you add just enough
to stop the blush, the film will still spread well but
the color is likely to be very uneven. More B/A will
help smooth out the color, but you must guard againat too
much., Excess medium (and slow) solvents prevent the film
from spreading and slows up the curing on the water. As
a result, a sheet of film may continue to ghrink after it
1s picked up, and then break on the hoop before the water
dries off.

The final blend of solvents (and the final film mix)
will depend upon the viscosity rating of the nitrocell-
ulose and the amount and kind of plasticizer used. Moat
likely the final formula will contaln about 75§ fast sol-
vont, 20% medium and 5% slow (not counting plasticizer).
Note that if you start with the nitrocellulose already in
solution (and you must not store undissolved N/C because
of the danger of explosion as outlined in Part I), you
must keep track of the solvents in the nitrocellulose,
For example, assume the N/C was dissolved with a 50/50
blend of Acetone and Butyl Acetate., A close accounting
of solvent amounts can be made if the N/C ila assumed to
add no volume to.the mix; this 18 nearly true for normal
microfilm mixes since the N/C makes the solvents thicker
than before. Now, let's analyze the following formula
for solvent contents

Ingredient Amount % Solvent
Nitrocellulose 20 cc 0 (actually contains
10 cc Acetone and
10 cc B/A)
Acetone 30 ce{+ 10) 40/53 or 75.5%
Butyl Acetate 0 ce(+ 10) 10/53 or 18.8%
Amyl Acetate 5% ce 3/53 or 5.7%
cc

One final important matter has not been mentioned
about the formula above; the ratio of N/C to solvent in
the 20 cc of dissolved N/C. If we consider the two ex-
tremes, the problem will be well 1llustrated, First, if
a ninimum of solvent is used (one disadvantage is that
to completely diassolve the N/C may take 24 to 36 hours
even though the container is agitated often) the result-
ing mix will 8t1ll be too thick to pour easily and your
results will likely be quite uneven and inconsistent., To
thin the solution without upsetting the very vital sol-
vent balance, you muat add the solvents in the 75.5/18.8/
5.7 ratio shown above. If you were in a hurry and used
quite a bit of solvent to dissolve the N/C, the result
may be a mix so thin that you just can't pour smoothly
colored, uniform sheets. The only solution is to add
N/C and plasticizer until the solution is thick enough to
use. Plasticlzer 1s omitted in the formula above, but is
necesgary for the final formula; the amount needed is
determined by the amount of solid N/C present in the mix
and this will be discussed in Part III.

To summarize, & successful mierofilm batch will con-
tain fast, medium and slow solvents in approximately 15/
20/5 ratio. Variocus solvent blends can be uased to dla-
solve the nitrocellulose, but the most versatile alx uses
100§ fast solvent, and no more solvent than it takes to
completely dissolve the N/C. It 1s entirely feasible to
use the 75/20/5 blend (or whatever you decide 1s best),
but you should take care to make a thick mix and add more
of the solvent blend &s you make new batches. To talilor
a mix for different results, separate a small portion of
the batch and keep careful records on what you add and
what results are obtailned. Poor apreading usually is

. (conte p. 4)

cured by adding some fast solvent. Uneven color may be

caused by improper balance of medium and aslow solvents, -~
but it may be caused by improper pouring techniques as
discussed in Part IV. Too much medium and slow solvent
may prevent proper drying on the water; when you plek 1t
up the esheet may continue to shrink until it breaks, If
shrink breakage 1s a problem, add more fast thinner and
wait longer before plcking the film off the water.

Some solvents can be classified as very slow, and can
sometimes be used to help create more uniform color in
the heavier films such as blue (used for props). Two
such solvents are Butyl Cellusolve and 2-ethyl hexyl ace-
tate; the evaporation speeds are 6 and 3 respectively.
These very slow solvents should be used sparingly; you
have to be mighty finicky about color before 1t is worth-
while to use very slow solvents.

I wish to thank Mr. James R. Leusch of Union Carbide
Corporation for making the “Solvent S8elector" brochure

available to me; it has proved to be very helpful as a
reference source,

MICROFILM TECHNIQUES
Fart II1 - Plasticizers And Modifiers

The techniques outlined in parts I and II would make
it porsible to pour a sheet of nitrocellulose film and
probably pick it up. This sheet of film would be brittle
and would shrink for some time - not exaotly what we need
for \ndoor models! To lmprove the handling and ageing of
the film, one or more materials will be added to the mix,
These materials are chosen for the characteristics which
they will impart to the final material, and sometimes two
or more plasticizers will be combined to achieve the best
results, No more plasticlzer than 1s necessary should be
used, however, since all these materials decrease the
strength of the film to some extent.

either solvents for nitrocellulose
or non-solvents; the non-solvent types usually act as a
mechanical lubricant and are most likely to migrate to
the surface of the film. When this happens, the film is
ne longer properly flexible and is also subject to damage
from ultraviolet light, Besides, this stuff on the film
collects dust, dirt and other models that happen to touch
yours! Typical non-solvent plastlolzers are castor oil,
soybean oil, linseed oll and eucalyptus oil.

Plasticlizers are

The solvent type plasticizers commonly used in micro-
film are dibutyl phthalate, dioetyl phthalate and. tri-
cresyl phosphate. This class of plasticizer is more
efficient in nitrocellulose and thus less 18 needed to
achleve the desired results; since they are easentially a
solvent with a low evaporation rate, they tend to create
a stable film that ages well.

Monsanto Chemical Co., 18 one of the largest manufac-
turers of plasticizers, and some of their literature has
contridbuted greatly to this part of the series. One of
their charts liste characteristiocs of film and sheeting
and suggosts plasticizers to enhance those properties as
followa: (applies to nitrocellulose only)

TENSILE STRENGTH Dicyclohexyl phthalate (DCHP), Di-
phenyl phthalate (DPP) and Trioresyl phosphate (TCP)

HARDNESS ) TCP, DCHP AND DPP
ABRASION RESISTANCE DPP and DCHP
FLAME RESISTANCE cP

TEAR STRENGTH
HEAT STABILITY
WATER RESISTANCE
LIGHT STABILITY

Dibutyl Phthalate (DIP)

Dioctyl Phthalate (DOP) and DIP
DOP and TCP ‘

DOP and DIP

On the spec sheet for DCHP, the rather interesting
observation 1s made that nitrocellulose films plasticized
with DCHP "feel dry and separate easily”- an obvious good
characteristic for microfilm. From the chart above, DCHP
is sald to promote tensile strength, hardness and abrasion
resistance., Ahal The Perfect Plastiocizer! 8o, try itl



The "ideal microfilm" should, no matter what other
thipngs it will do, be strong and separate easily 1f it
folds over when you break something or when two models
get together. The most obvious thing which causes micro-
film to eling together 1s a “tacky' or "sticky" surface;
but very thin, perfeotly dry films will also ocling or
stick together because of what appears to be statioc elec-
tricity on the surface. A third property of microfila
sometimes causes trouble - film that is very smooth will
overlap and stick simply because it 1s so smooth., This
is like the Johansson blocks used as measurement etan-
dards in machine shops ~ they are so smooth and flat that
twvo mating surfaces will exclude the air between them and
a sort of vacuum holde them together. Film that 1s very
smooth and highly reflective usually has this problenm,

Bo, 1 tried DCHP, Blue film was notiocably léss
sticky than films using other plasticisers, but gold film
from the same batch was unusually troubled by static, An
attempt to get the best of two worlds was made by using
DCHP and TCP together; the resulting film seemed to be
more static free and less sticky, but further tests need
to be made here. B ’

Some people build models with stressed-film construo-
tion and this calls for special film for best results.
It must be stable, before and after heat shrinking, and
1t munt bhe eapi’y haat-shrunk t'n produce the stressed

skin which add 1o the overall ctreq o5 'kiye mnaal, To

date, the best plastlelzer for this type of film 1e
benzyl butyl phthalate (BBP). The only apparent fault
of BBP is that film using 1t ae plasticizer 1s tacky like
other phthalate-plasticized film; the static effect seems
to be relatively minor. Perhaps BBP and DCHP can be used
together to good effect??

Non-tautening butyrate dope (see "New Materials” o
page 1) 18 a material which seema to hold unusual prom-
ise as an additive for microfilm. To date, film using
NTB shows unusual freedom from stiokiness as a blue film
and very good resistance to atatic effects as a silver or
gold film, Various samples have shown it to be possible
to produce either stable film or film which will slack
off after a time, depending upon the amount of NTB used.
I have not had time to try heat-shrinking this type of
film, except to verify that it can be heat-shrunk. My
reservations concerning this material are based upon the
poor record of butyrates with regard to delayed action
shrinking, and upon the fact that NTB can be thinned wit
the proper blend of solvents and poured into a sheet of
film. The resulting film is weak, spongy and sticky -~
not terribly reassuring! .

Another approach to preventing film from sticking
together was pioneered by Curtis Janke - the "roughener"
concept. The idea ia to use a material which comes out
of solution before the rest of the mix hardens on the
water; this produces minute irregularities on the surface
which prevent the surfaces from getting into good con-
tact and thus helps prevent sticking together, It may bé
that NTB works this way, except that NTB is soluble in
all the solvente used in the microfilm. Cellulose Ace-
tate, in a very dilute acetone solution, 1is added in very
small quantities to the mierofilm solution. Curtis warns
that this makes the solution cloudy, and it should be
added to small quantities of film solution at one time to
avold the possibility of rulning the whole bottle of sol-
ution. I have verified that dilute C/A added to film
using BBP did indeed reduce the tendency to stick; but
1 also added extra acetone to the mix and this may have
caused the uneven color I observed in the film.

The problem of choosing the proper plasticlizer, an’
of finding out how much to use, 18 the most time cons:u
ing part of brewing your own film. The proper solvent_
blend can be determined in a matter of hours, if you use
a systematic approach. The bare minimuz of time needed
to establish the proper amount of plasticizer 1s three
woeks for a known plasticizer; an unknown plasticizer may
develop undesirable symptoms montha later. As an example,
Dick Kowalski formulates his film (for stressed film) so
it has the maximum plasticizer that does not go slack on
the model. The test is to see that the film does not go
slack on the pouring hoop after two or three weeks, My
own tests for plasticizer amounts and effectiveness are
simple and easy to implement. To check for film stabll-
1ty, 3" diameter hoovs (like rudders) are built from
.02&" sq. balsa and covered with various colors of film.
The amount of warp (if any) after three weeks gives som
idea of the amount of shrink. A quick check of the hea.
shrink abllity 1s made by shrinking gold film on such s
frame; the sample is left to age again to see if the film
willl continue to shrink, remain stable or slack off, A
better test would be to subject the samples to 140° F,

and 0% humidity to test for "worst case” storage of the
finished model. . )

Tests for sticky film are hard to devise; I finally
settled on tearing loose a corner of the film and letting.
it fold over on 1tself, If it can then be separated with
tweezors, 1t is repeatedly folded over and separated. A
very dry film will take four or five folding cycles before
falling. Film which has a high degree of static will '
quickly fold over after you cut it loose; it will proba.
bly separate partially and leave several tiny folds that
won't pull out. A better test for film would be to make
a small wing (a 3" x 6" ellipse for example), cover it,
and then fold 1t up so the fila laps over, If it can be
stralghtened out again, the film is good,

HINTS AND KINKS

A _Building Hint

Reggle Batterson took to heart Bob Champine's sugges-
tion for checking prop sparse and designed this jig to aid
in the check, The stand iteelf is simple and the dimen-

alons are not critical, except for the snug fit at the
apar hub. '

In operation, the partially finished spar is checked
for deflection with a weight (Bob and Reggle use a .009
oz, welght), then the spar 18 rotated to make sure the
flex is the same in all directions. Finally, the spar

is reversed and the deflection of the asecond end of the
spar 18 sanded until the deflection in all planes equals
that of the first end. A word of caution - the slot at
YA" must be horizontal for best results, and the spar
must not “rock" at all,
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QUESTIONS AND ANSWERS .
30, How do you find the density of unmarked balsa wood?

The density of wood is usually expressed in terms of
pounds per cubic foot, and even marked pleces may vary
alishtli from the marked value., Thia 18 because the wood
ie usually cut into standard sized blocklets which are
welghed and tho resulting density read from a chart whioh
has been prepared for that size of block. 8Sinoce balsa
density often varies quite a bit from one side of a block
to the other, individual sheets from the same block may
vary as much as 20% in density.

To grade an individual sheet of blasa, it must be
weighed and the physical dimensiona of the sheet measured
80 the volume can be computed., A particular piece of
3/32* balsa measured 2,125" x 18" x ,105", which pakes .
4 cubic inches., The wolight checked cut at .,159 oz as
weighed on the heam scale featured in the March INAV,
Incidentally, thils scale's versatility was ox}ended by
putting hooks on the unknown beam at 2" and 3" and making
a ,1-02, welght,

Since we now have the volume of wood and the weight,
1t 18 & simple matter to figure the weilght per cubic inchs

J59 0% .25 _ .0378.02
4:M3x25" A

Note that the second expression in the equation is chosen
so that the denominator becomes unity and so the numer-
ator is numerically equal to oz./cubic inch. Now, multi-
ply this number by 108 cubic inches/oz. to get 4.3 1lbs./
cubic ft, The number 108 1s derived by expressing the .
number 1 pound/cubic ft. as 16 oz./172B cuble in. and
inverting the expression to get 108 cubio in./os. Thia
divides out all the units and gives a dimenaionless num-
Yer 4.3, which represents pounds/sq.in. This procedure
takes but a few minutes for each sheet of wood, but 1a
almost essential if you hope to build the lightest models
practical for your site and flying conditions.
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Bernard Aslett removes the mystery
from producing good microfilm

HE ADVENT of microfilm covered

EZB’s has, by most opinions, produced
a vastly improved model. The extreme low
weight of this covering material (in even
thick sheets) allows a commensurately
heavier wooden structure, which now
handles the aerodynamic loads so much
more efficiently.

Stimulated by the Northern Area Indoor
circuit and also the ‘Flyrod’ contests, many
modellers are being encouraged to build
EZB’s and it is only natural in pursuit of
greater performance, that they look to
microfilm covering.

This article emphasises the lifting of
microfilm, as it may be said, “anybody can
pour it”. In explanation, successful lifting
requires technique and without it, strong
men have been known to be reduced to tears
plus an excursion into Anglo-Saxon
phraseology. Having made this
fundamental distinction it will be later
admitted that good pouring techniques,
undoubtedly contribute to success. Before
discussing technique it would be
appropriate to look at what equipment is
required.

13"x3/4" softwood

Hooks ond staples

1
i)
FOLDING TANK FRAME (to support polythene sheet)

Tank

This can be quite unsophisticated. A
wooden outline 1%, ins. x ¥, ins. set on edge
and forming a rectangle, with a fairly thick
(.008 ins.) polythene sheet laid inside is quite
satisfactory. Setting it on a table top avoids
the need for a separate base. The size of the
tank should be as large as can be
conveniently accommodated to allow for a
future need for large sheets of microfilm, but
50 ins. x 28 ins. will cope with sheets up to 40
ins. x 12 ins. Storage convenience can be
gained by hingeing two opposite corners,
whilst fixing of those remaining can be
made with a “hook and eye”, or similar, (fig

Fig. 2

Thumb occludes hole
during fillin g- released
as pouring sweep crosses
starting edge of tank

AN =EOITOK.

Film Solution

Desirable properties, dryness and
stability. There are several quite good
solutions commercially available (see
Aeromodeller ads) although the perfect film
is somewhat like a pot of gold at the end of
the rainbow. Straight Humbrol clear dope
has produced surprising success for some,
although it is not consistent from can to can.
It would not be appropriate to close this
subject without due tribute to Erv
Rodemsky, who has been quite tireless and
uniquely knowledgable in the search for a
perfect solution. It is probable that no one
else has applied himself so consistently, and
for so long to this particular task.

Technique
Preparation: The water temperature
should be consistent with the last successful
pouring temperature...70° - 75°F will suit
most solutions. If pouring on consecutive
evenings, re-check the water temperature.
Dust and small fragments of old film can be
effectively removed by drawing a sheet of
absorbent (news)paper across the surface.
The surface ripples should then be allowed
to settle.
Pouring: For consistency of film colour
across any one sheet (and thickness — see
table), a smooth/steady pass of the pouring
vessel is made down the length of the tank,
at a height of approx. 2ins. If you are new to
this technique (or out of practice!), dummy
passes, holding a stop watch, will allow you
to check if your speed of pass is consistent
(1.5 sec. for the 50 ins. tank has been found
suitable).

The film should now be examined for
suitable colour (and admired). It now

1). The polythene should be stored in aroll to
avoid folds which in time would cause
cracks and leakage — at this point it might
be helpful to reflect that 4/, gall of water, to
provide a depth of approx. lin. is required
in the suggested 50 ins. x 28 ins. tank and
this will weigh 451bs! Sudden tank failure
would be the cause of instant unpopularity!
Clear sellotape to each side of the polythene
sheet is effective in repairing small leaks...

Pouring Vessel

Requirements — anything to produce a
thin steady stream. Several favour the Ron
Green approach, using an aluminium 35
mm cassette case. A hole of .108 ins. dia. is
made towards the bottom, allowing a one
handed technique (fig 2). Some film
solutions may require a larger hole, to avoid
producing too thin a film. American Erv
Rodemsky, the 1980 World Champion,
favours a plastic bottle with a spout of
two, telescoping brass tubes (fig 3). The
length of the smaller dia. tube is altered to
control the thickness of the film.

Frames

Having created your ‘film’, this has to be
removed (lifted) from the surface of the
water. This is done using a frame, these are
chosen to suit the size of the wing, stab, etc.,
to be covered, but 20 ins. x 10 ins. should
adequately cover one EZB and not be too
large to begin with. Frame cross section of %
ins. x % ins. balsa is suitable and should be
constructed to form a flat rectangle that sits
easily on the water.

AEROMNODELLER TAN. 79855
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Fig. 3

Brass tubes {
'\ A\
\ :

Telescopic fit- pull cut

- short length = thicker film
longer | ength= thin film
due to decrease/increase of
of flow friction

requires time to allow rapid boiling solvents
to evaporate — 8 mins. is suggested. This is
unlikely to be time wasted. Apart from
improved success rate, the frame surface to
be laid on the film can be prepared with an
adhesive — Cowgum, Uhu-stick and Scotch
Spray Mount have all been used
successfully. The sheet of film can again be
admired whilst selecting the area of best
colour to be taken — it is important to note
(and exclude) weak spots from the frame
coverage. The prepared frame is now
lowered so that it is approx. Y,in. above the
film and one edge is then allowed to make

Band of colours, always present,
frame may be placed on , but not
outside this point

Very fragile, brittle
almost clear film area

Polythene sheeting

PLAN VIEW
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contact. Without delay, the frameis released
to drop lightly onto the film — it is then
lightly touched on top, both along edges and
ends, to ensure good adhesion. Fig. 4
illustrates the position at this stage.

The frame is now pushed in turn to the
sides/ends of the tank to gather up the
surplus film. This incidentally indicates the
dryness/stickiness of the film, in that dry
film tends to resist this gathering up
procedure. Some will now flop this “excess”
over the top of the frame prior to lifting,
others tear the excess away. More preferable
(to preserve the adhesion of the desired film)
is an upwards ‘‘pastry trimming” action
using a long bladed knife (fig. 5).

Lifting: The critical stage has now been
reached, and great emphasis needs to be
placed on smoothness and care. Fig. 6
illustrates the technique. It should be noted
that the frame plus film displaces water
such that the bottom edge may be %in.
below the surface. Drawing this frame
across the tank will create a “bow wave”
and turbulence, which is thought to greatly
contribute to breakage. If the leading edge
is raised up just to the water level, a smooth
and steady movement in the direction of the
dotted path, will lift the film (allowing air
underneath) and avoiding much of the
problems described. The frame is now held
over the tank for Y - 1 min. for drainage. For
the first 10 min. or so the film is at its most
fragile, and most breakages (“popping”)
occur in this period. It should now be moved
to a temporary storage, propped upright ata
shallow angle and allowed to dry out
completely. Moving with the plane of the
film parallel to the direction of movement at
all times, avoids air pressure forces on the
film. Temporary storage should be near, but
out of influence of movements due to the
lifting procedure. After 24 hrs. the film is by

Pastry trimming technique

comparison much stronger and should now
be moved carefully to permanent storage
(e.g. draughtfree loft).

The frames can be suspended employing a
Bulldog clip and panel pin, ideally waiting
for the film to indicate maturity by
slackening. It would appear though, that
use often occurs due to need, rather
than any other factor. Carefully record the
date of pouring, film solution and colour,
frame number and eventually airframe for
which it was used. These details can be
invaluable, in light of a films good/bad
performance.

No discourse on microfilm could ignore,
not only the beauty of the colour range, but
its significance in respect of thickness and
hence weight. Many subjective opinions
have been given to describe a particular
colour, e.g. Apple green rose!! A shortened
table is given showing an interpretation of
the most important range of colours.

Fig. 6

Index finger of each hand at
both corners of lifted end

Direction of lift ||’

)
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Leading edge of frame just raised tothe water
surface to eliminate "bow wave" turbulence

\
Water level

INSPIRATION FOR BUILDERS OF SMALL-SCALE FLYING MODELS
Peanuts & Pistachios = VOLUME NUMBER THREE

Peaniits &
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‘The Proxy Postal Proposition. (International contest via mail)

Jeanuts & Pistachios Packing. (Mailing models with minimal risk)
The Peanut Gallery. (Peanut photographs from near and far away)
The Pistachio Presentation. (Itty-bitty flyers on display)
2eanuts (¥ Pistachios Producers. (a few builders{s their models)
Pistachio Peregrinations. (World-wide wanderings of a Mosquito)
Plans for a Peanut Farman F.450 and a Piper Cub "oldtimer"
Pistachio plans for a 1911 Caudron &fNutty Spoked Wheels

Wedell-Williams Racers 3-view drawings and wisps of whimsy

abstracts from letters by readers in many parts of the world.
Peanuts & Pistachios Pointers. (Construction hints and tips)
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by air mil $2.75

| NEW! Peanuts & Pistachios III

You asked for more,

so here's the third in the series!
Truly international in coverage, this concise booklet
features drawings & photographs from such countries as
Australia, Belgium, Canada, Czechoslovakia. England,
France, Germany, Greece, Japan and the United States.

Here i3 a showcase of the finest in tiny scale models,
to inspire you to greater achievements of your own!

RUNWAY ALSO OFFERS a diverse selection of other items,
including Peanut Scale plans, aviation publications,
a Pitcairn Autoziro display model kit and more....

PUBLISHED BY
W.C. HANNAN, GRAPHICS

P.O. BOX A
ESCONDIDO, CA 92025 USA

F1D contest at the "Z-HALL", CSSR
1, Leopold Walek 66:23

2, Vaclav Walek 66:18

3. Karel Brandejs 63:51

4, Lutz Schramm, DDR 60:47

5, Jaraslaw Jirasky 60:32

6. Vaclav Zanka 53:10

7. Karl Schonfelder, DDR 52:09

8, Jindrich Fadrny 46:15
DDR is East Germany, JOLY '€¥
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T HAS BEEN suggested that an ac-

companying article to that dealmg with
pouring/lifting microfilm (Aeromodeller
Jan 85) might be of interest.

The reader may remember that they were
left admiring their new sheet of film having
recently lifted it from the water-bath. It
would then be stored in a safe place until
mature - this state being indicated by the
film slackening on the lifting frame and
taking a long or short time depending on the
solution used. Of course, many models are
covered with film that hasn’t slackened.
Other priorities may rule, for example, it
might be in all other respects a very nice
sheet of film - but if slackening hasn’t
occurred then there is always a risk that it
may be shrinking...and that it will eventu-
ally mean a distorted flying surface.

But let us return to the stage where that
new airframe sits on the building board
awaiting completion.

There would seem to be two basic covering
methods which we might choose; they might
be termed the mid-air and the controlled
techniques. No disguise is made in the
choice of terminology, as to which is found

Covering with

Although this article is aimed at
the F1D model EZBs such as
this by Graham Davitt all use
the same techniques.

The basic facts: explained in detail by Bernard Aslett.

preferable. However, many indoor
modellers use mid-air techniques success-
fully, so just one will be described, the wing.

Wings

Usually, the film on the (original) lifting
frame, is made even more slack in the
following manner. Narrow strips of
adhesive tape are attached to the film and

frame, approximately 6mm inside the frame
sides and ends. The film is then separated
from the frame using a brush and acetone or
preferably heat (eg soldering iron of 10 Watt
rating - any greater and you might need the
Fire Service!). The ends of the adhesive
tapes which now totally supports the film
can be adjusted on the lifting frame to
produce the degree of slackness in the film,
that is desired.

Fig 1

Thin strips of
adhesive tope

Film supported only by tapes

Lifting frame

Inverted wing

structure
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The wing in its flat, unbraced state, is now
carefully placed upside down onto this
slackened film. The weight of the structure
causing a (hopefully) uniform tension of
film across the chord and along the span
(fig. 1). With care, adjustments may be
made. Attachment is made with a wet, soft
brush applied to the outside of the frame,
with considerable ease.

A word on brushes. Microfilm will only
tolerate the passage of the very softest
bristle/hair and it is worth the expense of a
pure sable long-haired brush.

The airframe may now be removed from
the excess film using acetone or heat.

Surprisingly microfilm is really quite
strong when under tension and will resist
efforts to alter the alignment of the covered
structure, if doing so places the film in
tension. It is for this reason alone that a
more controlled technique is preferred...

In principle this controlled technique
requires first the setting of the structure in
correct alignment prior to covering. The
wing/stab would be placed on a flat wooden
board (details later) - laminates are too fond
of attaching themselves to the film. For the
propeller, it might be said that, it should
never be covered on anything other than the
‘pitch jig’ on which it was constructed.

To return to the wing. The intention now
15 to take the film to the wing rather than the
reverse as described in the mid-air tech-
nique. The board should have an outline
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Fig 2

drawn on it including rib stations in order to
preserve the desired wing shape. Ithas been
found helptul to control the centre spars
with thin strips of balsa, (0.75 x 2mm in
section) previously fixed to the covering
board. Two or three holes should be made
right through the board, inside the wing out-
line, to allow escape of air which would
otherwise be trapped under the film, causing
a distortion due o ballooning of the film,

It is also necessary to preserve the rib
proftle. This can be done by blocks of soft
balsa strategically positioned, or alterna-
tively full profile ribs fixed to the board at
vach rib station. Compression ribs usually
only require lateral support.

One shortcoming of this controlled
method is that more water will be used than
with thé mid-air technique. 1t is very im-
portant that this water application should
be conwrolled. This is done by generously
impregnating  the bourd inside of the
airframe with a wax candle, being curelul
not to stray outside of the outline. The wing
can now be set to the board, but as yet left
dry (fig. 2).

We now turn to the subject of the covering
frame. It has already been stated that the
lifting frame is necessarily robust. A much
ligghter frame is now needed, constructed as
shown in figure 3.

The transferring of the filmisinitiated, by
first separating the film from the frame just
instde the ends. The covering frame is then
gently lowered on to the lifting frame. We
now note that the covering frame size is
required to be a little in excess of the lifting
frame length but slightly less in width - a
puint only briefly referred to in the previous
article.

The sable brush is then liberally wetted
and carefully run along the outside of the 3 x
6mm members (fig. 3). The film is now

attached to the covering frume and can be
separated from the lifting frame using
heat.’acetone. [t will be noted that the extra
length of the 3 x 6mm members now pre-
vents the covering frame from falling
through the lifting frame as the film is
parted. ;

We now return to the covering board. It is
desirable to control the position of the
covering frame in relation to the wing. This
can be done suceessfully by six small panel
pins set into the board; three each side in a
spuanwise direction - the covering frame to
just sit inside them, leaving an equal
amount of excess film each side of the
covered wing.

[t will be noted at this point that the arc of
the rib aerofuil is naturally in excess of the
flut chord and for a typical F1ID wing by
about Smm. If a strip of 5mm wood is set
inside one row of panel pins, the covering

frame will be constricted across the chord by
this amount when it is finally lowered on to
the wing. With care and small adjustments,
the film can be set on the wing at an
optimum tension without distortion
occurring.

Having everything prepared it just
remains to wet the wing outline and also
ribs at centre und polyhedral stations. The
outline requiring quite copious application
as the board will soak up much, and scrupu-
lous care is needed to ensure that not a drop
of water gains access to the inside of the
wing outline.

The covering frame is brought without
delay to the board and one side is gently
positioned inside one row of panel pins and
on the board surface. Having established
that the spanwise location will cover buth
tips, gently lower the second side of the
frame constricting the width at the ‘goal
posts’ to just slide inside of the slip of 5mm
wood (fig. 1). Efficient attachment to outline
and ribs can be gained by gently blowing on
the top surface of the film, to make contact
where this does not occur naturally.

Heat can be taken around the wing to
remove exc:ss {ilm and surprisingly close to
the saturated outline without fear of
damage. The covering frame, pancel pins
and 5mm strip can now be removed.

Undesirable wrinkles should be elimin-
ated at this point to prevent the film sagging
to the surface of the board - which tends to
occur at the tips, where the arc of the aerofoil
is least. This is achieved by a wet (not
saturated) sable brush, held at an angle of
about 30° to the film surface, being cure-
fully drawn along the wrinkle. It is worth
experimenting with this technique a little,
in order to find the direction that best
preserves the film to aerofoil section.

This is a point when itis worth noting that
there is a considerable range of opinion in
the ‘Indoor World’ as to how slack or tight, is
desirable for best performance. From the
best of knowledge available, aerodynamics
such as lift/drag ratios, boundary layer
thickness and aerofoil sections are specula-
tive and unproven in the circumstances in
which we fly. Thus immaculate covering
without a wrinkle, might even be at a
disadvantage to one somewhat more slack.
However, that a properly tightened film
contributes significantly to structural
rigidity and in turn strength, is unlikely to
be denied.

The airframe with taughtened film is now
left to dry out completley (preferably 24 hrs),
prior to very carefully easing the structure

Fig 3
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This spectacular three model collision was seen
at the second SAMS Indoor event at Watford -
surprisingly little damage occurred...certainly
no need for the full treatment described in this
article...

away from the constraints built into the
board. Bracing can now take place which of
course, is another subject. The attentive
follower might at this point wish to know,
that the remaining (unattached) ribs are
attached to the film after bracing.

Propellers

Much described already, applies to the
propeller, with the advantage of dealing
with a smaller structure. However, the twist
that occurs along the blade presents a new
consideration. It is necessary to present a
covering frame to the structure that is able
to match this twist.

A rectangular frame of light balsa
(6-81b/cu ft)is constructed that will comfort-
ably cover the blade shape chosen, but not to
exceed the dimensions of the pitch block -
explanation later. The cross section should
be approximately 3 x lmm. This frame is
laid on an area of the lifting frame and
attached with the sable brush and water. A
thin strip of adhesive tape is placed right
across the lifting frame, close to the cover-
ing frame to protect the rest of the film
whilst separating the smaller from the
larger.

With the section (3 x 1mm) chosen, it will
be found that it will easily accept not only
the blade twist but other curves and
contours as well. This twisting actually
induces some wrinkling, but this can be
removed later, as described for the wing.

In order to prevent the film attaching to
the pitch block - inside of the blade outline -
tissue of a matching blade shape but about

Fig 4
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2mm smaller all round can be placed under
the blade prior to covering. A slightly hairy
tissue eg Modelspan has been found most
suitable.

The ribs and blade outline are now care-
fully wetted, again avoiding any moisture
on the inside of the outline. This should also
serve to attach the blade by capilliary
attraction, to the block’s contours. The
covering frame is now twisted between the
fingers of both hands and carefully
presented to the wet blade (fig. 5).

It is useful at this point to have a third
hand to lightly pin down the frame to the
pitch block, thus the frame cannot reason-
ably exceed the block dimensions. Blowing
should ensure good attachment. Separate
the frame in the prescribed manner. It may
be helpful at this point to describe how to
deal with a part of the structure outline that
was not quite wet enough for the film to
adhere. A small hole (or series of) can be
burnt in the offending area encroaching to
within approximately 1mm of the outline.
Through this hole/s a wet brush can
introduce water to the outline, and blowing
should produce the attachment previously
resisted.

With the removal of the covering frame,
the blade should be left to dry out
thoroughly...before moving on to the
opposite blade. In order to preserve the
accuracy of the blade, it may need judicious
use of pins to gently hold it to the block
during this drying period.

A final thought on propellers - use of a
thicker, more durable film than that for
elsewhere, is usually a wise selection.

Although this (necessarily) pedantic
description is directed towards F1D struc-
tures, the principles involved can quite
easily be adapted to an EZB airframes - and
indeed these ideas canin true aeromodelling
traditions, very healthily be modified to suit
one’s own approach. It is always a great
help if one can have the assistance/advice
of someone already experienced in indoor
procedures, to deal with the unexpected.
Thankfully aeromodelling seems to attract
and encourage such generosity and one of
the most warming experiences of inter-
national competition is the recognition that
these exchanges are not in any way
restricted to National boundaries.



U.S. INDOOR CHAMPIONSHIPS, JOHNSON CIT(, TN., JUNE 1988
By BiLL HEWDERSONV

on June 2nd., Indoor week at Johnson City continued with the annual
U.S Indoor Championships allowing all of ug who had been timekeepers
or officials at the F1D World Champs and Open International to do some
competitive flying with many other flyers from all over North America
and some from Europe who had stayed on after the FID events. The next
three days of intensive flying started out with three very popular events

all flown together; EZB Open (75 entries), EZB International (26 entries),

Intermediate Stick (33 entries). At one point in the morning Jim Richmond
took a count of all the models in the air at that moment and reached

25 before he could not be sure of double counting. It was an amazing
sight, like a horde of locusts, and suprisingly few collisions occurred.
The results were as follows;

International EZB

1st. G.Nolin 20:01
2nd. W.VanGorder 18:07
3rd. J.Barker 17:56
4th. G.Underwood : 17:07

all from the USA. Top Canadian was W.Henderson in 12th. place with 13:30.

EZB Open

1st. E.Hoffman 21121
nd. C.Marron 20,02
2z2, O,Molin 20101
4th. G.Wisniewski 19125

Top Canadians were J.Marett (1Sth.) with 15:55, K.Groves (17th.) wvith
15:39 and it was nice to see L.Leiffer putting in a 12:02 flight. Top
Canadian juniors were J.Paddle (4th.) with 4:55 and R.Smith {5th.)
with 4:31.

Intermediate Stick

1st. E.Hoffman 29:03
2nd. R.Ganser 25141
3rd. J.Richmond 25:33
4th. L.Louka 21:28

Top Canadians were Ron Higgs (7th.) 23:18 and Jazk McGillivray (Sth.)
with 22:25.

Peanut S~21z and AMA Scale were ficwn togothar in the afternoon
and brought cut the usual wide selection of mode.s from antique Voisons
and Bleriots to modern Fikes and Laceys. In Pear:t the final results
were;

Fright Scale
score  score

1st. J.McGillivray (Canada) Isaccs Fury 1:8 118

2nd. L.Garber (USA) Hydro Voison €-.5 120

3rd. W.Henderson (Canada) Bleriot 7 171 101
and in AMA Scale;

1st. J.McGillivray (Canada) Isaccs Fury o: 91

2nd. K.Groves (Canada) Dream Fike - B8

3rd. J.Blair (USA) Cessna 8g 88

While the official scale events were being flown Doc Martin was
running his MIAMA Crand Prix, only this year it was for Pistachio Scale
instead of Peanut Scale as in previous years. The idea was to popularize
this 8" maxirum wing span class. The turnout was aot large, but several
very nice models flew in this event with suprisizg durations of over
one minute for such small models.

The evening was devoted to hand-launched gliZer and catapult glider,

the latter proving to be the most popular of the zwo 2vents. The winning
times were very comparable with catapult glider xavizj a slight edge.

Hand-launched Glider (25 entries)

ist. B.Boehm 66.2 6€.1
2nd. P.Shailor 62.0 62.0
3rd. T.Andre(Holland) 53.4 57.8

Top Canadian was Ron Higgs at 7th. place with 56,2 :nd 45,4 secouds.

Catapult Glider (37entrics)

1st. R.Warman 75.0 72.4
2nd. C.Marcos 66.6 68.4
3rd. K.Fulmer 61.4 64.0

Day 2 of the USIC opened with five hours of duration and speed
circuit flying in Manhattan Cabin, Bostonian, Open speed and Peanut
speed. For those flying all four events it was a hectic morning, but
the results speak for themselves: :

Manhattan Cakin (28 entries)

Ist. R.larlan 10151
2nd. R.Ganser 10.08
3rd. C.Marcos 9:31
4th. W,VanGorder 9:24

Top Canadians were W.Henderson in Bth. place with B:53 and K.Groves
in 9th. place with 8:50.

Bostonian (41 entries) scored on two best flights X charisma
factor.

1st. R.Miller 427.28
2nd. R.MacEntee 425.25

3rd. J.McGillivray (Canada) 421.08

4th. J.tarett (Canada) 417.76
Open Speed (16 entries)
1st. C.Marcos 13.7 mph

2nd. W.Henderson-(Canada) 12.1

3rd. J.Shepherd 6.7
Peanut Speed (6 entries)

1st, J.Bilair 8.9 mph.
2nd. J.Konefes 4.6
3rd. S.Fink 4.2

The afternoon was devoted to Omithopter, Helicopter, Aut

[ ogyro, and
No-Cal (Profile) Scale. The ornithopter event roduc;d reco]
times as it has each year: P P 74 breaking

1st. J.Krush 12:26
2nd. R.White 10:23
3rd. D.Slusarczyk 8:40

Helicopter was won by Jim Richmond with a 5 minute plus flight using
the classic twin rotor rubber helicopter design that has became the .
standard for this event. Autogyro had just afew entries but the top
two put in respectable times;

1st. R.Gansex 9:56
2nd. L.Louka 8:21

No-Cal Scale is a fun event that attracted over 30 entries and was flown
with a series of mass-launch heats leading to a mass- launch final with

the last model down being the winner. The final was very tightly fought

with a few seconds between the three finalists who were:

lst. C.Slusarczyk
2nd. J.Marett (Canada)
3rd. R.Miller

The day finished with a banquet which included a couple of very
funny, local storvtellers. They were almost upstaged when the floor
was thrown open to anyone from the banquet and Chuck Slusarczyk res-
ponded vith some real stories of his early days as an ultralight flyer,
He is a natural staryteller and had us almost rolling in the ajsles
with his humour.

The last day opened to two more very popular events; Pennyplane
and Novice Pennyplane. Due to the number of entries expected the senior
and junior classes caopeted separately instead of cambined as in most
other events. The final results were as follows;

Pennyplane (Open class-39 entries)

, lst. L.Garber 14:08
2nd. W.VanGorder 14:05
3rd. G.Wisniewski 13:47

with Canadians, John Marett in Sth. place (13:27) and Ken Groves in
9th. place (11:57).

Junior class

1st. R.Smith (Canada) 8:06
2nd. M.Richmond 7232
3zd. J.Paddle (Canada) 3:19
Novice Pennvplane (Open class-69 entries)
1s=. C.Slusarczyk 12:46
2nd. R.Miller 12:32
3rd. J.Clen 12:31
4tt.. D.Otarski 12:30
5th. K.Groves (Canada) 12:16

@



Junior class

lst. R.Smith (Canada) 9:06 1st. L.Louka 23:50
2nd. M.Ricrmond 6:41 2nds Catercus 21:27
3rd. J.Plassman 4:58 3rd. J.Krush 20:45
4th. J.Pacddle (Canada) 3:48 After five days of intensive competition the time had come to

decide the USIC Grand Champion based on seven eligable events chosen
by the contestant before he flew any of them. Using 100 points for
first place, a maximum score of 700 points was possible. In the end
the first place winner had five first places to his credit.

The day finished with traditional AMA duration events; Hand-launched
Stick, ROG Stick and a special event, Oldtimer sponsored by the AJI
group. Once again Canadians did very well;

Hand-launched Stick Ist. J.Richmond 664.8 points
1st. J.Ricimond 44:47 2nd. J.McGillivray (Canada) 604.3
2rnd. J.McGillivray (Canada) 39:06 3rd. R.Ganser 568.2
3rd. L.Louka 38:13 4th. L.Garber 561.5
RCG sStick - Sth. K.Groves (Canada) 499.0(Ken was last year's champion)
1s:. J.Ricmond 15:22 J.Marett of Canada took 7th. place.
2nd. J.Nuszer 12:20
This was a fantastic week of competition, renewed friendships and
3rd. R.Ganser 11:40 general camaraderie that will sustain us indoor flyers until next year.

Now that Canada officially flies to the AMA rules in indoor events all
the top Canadian times are new records (except where they do not exceed

and in Sth. place, Cznadian J.Marett with 6:00. ¥ v y
previously established records); a great start for our new indoor

The Old-timer event produced same impressive times comparable to those committee.
possible with Interm:diate Stick;
Poanuty skalapoints flyvetid
1. Heinz Neumann, D
DM-INDOOR 1988, ’
"""""" 2ont Skyridar 27 sh + 53 = 10
2, Martin D, Hansen 7
F1Dg Skyridor 25 57 &+ 0
5 = 102
1. Jergen Korsgaard 26107 + 26123 = 52:30 o I!;:::s":':"'l“l:n';n iy
2. Werner Nimptsch, D  23:32 4+ 27116 = 50:48 e, DomyiN gL poane 2h U6 + 56 = 103 + 59 sek
3. Hugo Ernst 18:48 4+ 17135 = 36:23 . Pi 4 3 Slsen
. Frank Dahlin 17:48 + 18134 = 36122 (!) o a 27 29 + 33 = 62
5, Hans Rasmussen 7102°F 13:38 = 20:40 (/7 ¥ ‘Bec"!: z oragaard A
= 7 14+ 30 =
35 cm Mikrofilm: Q\ 6. &nny Nielaen 2 3 L
nagobie 27 30 + 30 6
1. Werner Nimptsch, D  14:13 + 13:17 = 27130 6. Jergen Korageara . =500
2. Hugo Ernst 10:36 + 10:48 = 21124 T Farman Moustique 19 37 +39 = 76
EZB: 7. Jens Peter Larsen
1. Hans Rasmussen 11126 + 11124 = 22150 s 8. ;;_;t;::::t Serensen g2 2256119 mizol
2. Jergen Korsgaard 11:09 + 10:21 = 21:30 Nesmith Cougar 27 24 + 2% = 4
3. Hugo Ernst 9136 + 10149 = 20125 S 9. Senke Boldt = 9
I, Frank Petersen 8th1 4+ B8:37 = 17118 ~L Lacey M-10 27 17 + 22
5. Danny Nielsen 6131 + B110 = 141 1) 10, Jesper Thorlund Jensen 23 =32
6. Jens Peter Larsen 5:1h 4+ 4:%2 = 10:06 ~ Piper J3 19 28
7. Poul Rasmussen 6106 + 4152 = 10158 é 11. Frenk Petersen * 27 = '35
8. Martin B. Hansen 3133 + 3113 = 6146 ° Fke E 17 15 2k e 129
=
FlD-Deginnery 6
1. Werner Nimptsch 10t47 4+ 11118 = 22105
2. Senke Boldt 7143 4+ 7145 = 15128
3. Jergen Olesen 5:09 + 5106 = 10115
4, Jens Wium-Andersen 4140 + b126 = 9106
5. Karsten Mortensen 3156 + 3134 = 7:130
6. Dennis Rasmussen 3154 4+ 3102 = 6156
7. Rene Kvist Serensen 1105
Chuckglider; P-15:
1. Jorgen Korsgaard 59 sek 1, Mikael Ernst 249 sek
2. Sonke Boldt 56 2., Rone Kvist Serensen 213
3. Danny Nielsen 55 3. Anders Korsgaard 210
4, Mikael Ernst 52 4, Honrik Nielsen 209
5. llans Rasmusson hg 5. Jesper Thorlund Jensen 192
6. llugo Ernst u8 6. Dennis Nasmusson 191
7. Jens Wium-Anderson hy 7+ Jens Wium-Anderasen 187
8. Donnis Raamussen h6 8. Jargen Olenen 177
9. Anders Korsgaard 46 9. HMartin B, llansen 172
10, Jergon Olenen W6 10. Senke Poldt 159
11, Jons Peter larsen Il
12, Karsten Mortenson 31
13, Frank Petersen 31
14, -
Yes, it flies, motorstick protuding at the nose

Eduard Grippo, Argentina with his EZB

Jonas Romblads Gossamer Condor with 33 cm span, it
flies 1:15 regularly.

Bracing is Kevlar
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10 - 31988

Dear Jgdrgen,

I'a writing this letter in Emglish so that you
needn't bother aboud 3 translatiocn if you want to publish
peris of it in your Indoor Hews.

We had our 3rd Indoor Competition at Offenburg 3 days ago and
I am sendin- you the rosults in this letter.

At the moment I am the only adult indoor flyer hero and that
mennt that moat of the preparationa for the aontent had to
be made by myself. Portunntolny the woathor conditiona laat

Sunday were not goocd for gliding (one of the reasons why I choae

sucl. an early time of the year) and some of my friends from
the local gliding cludb turned up and helped me with preparing
the nite etec. Albert Riedlinger who is in charge of indoor
£1yirg here in the south-west of Germany was very helpful,too.
This meant that I myself had enough time to do some flying

of oy own and help our youngoompetitors with their TH-O nodels.

The TH-O is a very simple construction by Giinter Maibaum.
It i easy to build, flies well and reliadbly and can do more
Lhan M minnesr iz a 7 m hall if it doesn't weigh much more
than 2 grams. Usually I build the prop blades for the boys
and help thea with the final assembly of tailboom , stick
and stabilizer. As you can see from the liat we had
12 participants in this class. It is rather a question whether
any of then will go on with indoor =modelling but it was

great fun for all and maybe one or two of them are the charmpions

of the future.

The concitions in our hall proved not to be as good as in
the years before. e aouldn't keep the heating running and
the temperature was about 18° Centigrade. However, there was
no change of weather in the hall throughout the day and
performances did not change very much either. .Cur hall is

very tight , does not have any windows so that there is almost

no draft. We had put plastic sheets round most of the big
obstacles on the ceiling so that there were no hang-ups and
with a little bit of steerinz everybody could fly rather
consistently.

In FID - X as we no- oall the c¢lis3 in Germany ( I find FID-Begizne:x

is not a suitable word) I flew my Si Halus design from 1984

with a bigger stabilirer and a prop of 400 mm dinneter and 550 na

pitch. I used Champion rubber - the one you gave me - and

3. Ofienbucger faalflugwattbewverb, Ergebnisse:
RFID-X (FID-iUexinner)

Ervachsene: A 1. 2. 3. 5, 5. 6.
1, Bundesen, Uwe 8:22 9159 9:00  40:29 10:30 9:32
2. Ondraczek, Ginther 9:00 = . '9:21 10:07 10:30 9:26
3. fchlosser, Benno 9:52 9:48 9:20 9:43  40:00 9:38
4, Xeller, Peter 9:20 - 10:03 7343 9:22 5330 9:81
5. Phan, Duy-Thanh 8:19 8:25 8:35 8:47 9:33 9:0%
Jugendliohes
1. Ruppert, Roger 9146 9:12 9:02 9:09 8:46 9:11
2. Tschallener,Alex 7:12 2107 7:56 7:56 ?:23 9:33
3. Herkt, Thonas 7:13 - 6150 - 7:26
4. Reichort, Bimen 5:08 6:45 5:09 631352 5:50 5:28
5. Kénig, Peter 5:22 6:12 &:12 - 5:50 6:11
6. Durke, Jirgen 5:40 5:15 5313 3:59 3:43 5:56
7. KeBler, Dominik 3111 2121 = - 2:58 3:06
TB-0 _ (Nur Jggendlﬂ.cge!
1. Bundeser, Endra - - 4116 4386 4128 &:11
2., Eisloben, Falk 3149 3127 4104 4114 31844 4:2%
3. Bohrimpf, Flaoria n 3:26 3:30 3:2% 3:58 3:07 4:00
. §, KoBler, Dominik 3126 3:27 3116 %132 3th1  8:02
5.Frans, Martin 2 159 2:42 3123 38 3:18 1:15
6. Doll, Andreas 3130 3:30 3123 3110 3:30 2:58
7. Durke, Jirgen 2:48 3101 %328 3132 2153 2:27
8. Osiko, Sander 2:19 - 3:20 %:16 3103 3:05
9. Kingbeil, Rale 2143 - 3:00 2133 1136 2153
410. Buzmel, Matthiae 2115 - 23133 1186 1309 4:28
41. Reichert, Simomr -2:00 41:55 1:50 - - -
42, Eummel, Tobias - - - 2:16 - -
18 .
Erwachsene:
4, Bundesen, Uwe 10114 10324 - - - -
2. Omdraoczek, Ginther 8105 8:50 7155 = - -
3, Gerlaoh, “olfgang - 8159 4:22 6:80 6:28
4, Reutlingsr, Egon  3t19 - 3352 - 5:08 5123
Jungendlichet
4, Mo Keverne, Michael 8109 - 7:07 8:13 - -
2. Merkt, Theoas - - 8320 4:07 53116 =

Gesaut

20:59
20:37
19:52
19:484
18:36

18:58
17:29
14:29
13:18
12:23
1:35
6:16

9:14
8:38
7:58
7:83
?:07
7:C0
6:58
6:36
5:53
4:38
3159
2:16

20:38
16:55
1%.08
10131

16:22
9:36

did quite well. Some days t:{ore I had flown a personal record
with 11:20 using the szme rvhbcr. I hope to get some more of t:is
good stuff but have heard rumours that it won't be sold any mcc-a.

There 1s schethins el® thzt night e interesting: I biilt
an EZ3 recently ecause there will be a contest in this class
in Knittlingen on [arch 2Cth. It is actually the first EZ23 I ever
built. I chose a very ncrmal desizn according to the rulen :
1,2 g mininun waight, lenpth 50 em, stisk 25 em, otabilirer no*
more than 508 of the wing, I wes ver; amacml whon it 3id 133
on ita third flight with n hie% off of about 200 turnn, Az for
an I know thin {s neok bad for a 2 9 (21 foot) hnll and {t niech*
be the result of a new way of tranting the polyester thnt I ua:
for covering.
I cut the filn te the size I need but before putting it on the
wing I squeeze it into a2 lit le ball and then flsatten it out
ag2in. Covering seems to be easier after this trcatnent, there
are less big folds but thousinds of little ones. I imagine that
the roush surface rroduces -=nny snall eddies but prevents the
develapment of birger ones thus relucing the drag. I renenber
that in one of the ecrlier editions of Indoor Rews a Danish (?)
npodaler wrote abcut =n S33 which perforned better with condenser
peper covering which probably ean be exdained by the same the orr.

It oight Ye rewsr'ing o nake test flights with indoors glifare
usins the sase fuselage and strbilizer but wings with differentl:
treated covering —2terial and if I find the time I'll do sone
regearch and let you know.

Jell , that's all. I'm lookinz foruard to the
the naxt edition of Indoor News !

Tours //
gt
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Flemalle 1GE8

Vom 26.-25.08.19E88 wurde zum 12.:lale in
der Sporshalle von Flemaile (zelgien)
um die rcxale in 8 Caalflugklassen ge-
K&mpft.
Die doch schon lazge Zradition disser
Veranstaltuhg kann ihren Srund nicxht in
cder fiir Zfaaliflug nur bvedingt geeigneten
HZalle naten. s cirfte dag "Jrumherua"
.sein, é jedes Jahr immer wieder Zie

T

Saalflieger aus den angresnzencen Léniern

in dea Vorort von Liittich locxt.
Der Innenraum der Ealle gleicht eher
irem Getreidespeicher. .lac: oden izxzer
enger werdend, tildet in 1o ieter Elhe
eine rur wenige Meter breite verglaste
Dachgaube den sabschluf. fach unten hén-
gerde Lampen und div. Streben ergebea
einen knapr 8 lieter hoher Raum ohkre Ein-
der-nisse.
Die Untervringung brachte kxeine Proble-
me. Ein Teil der Teilnehmer zeltete di-
rekt neben der kalle, wihrend andere in
den schon bei der Anmeldung vorbestelli-

ten Eotelunterkiinften iibernachteten.

LEARN GER/ITAN ALEASE ﬂ

An den ersten opeiden Tagen wurden die
bei uns bekannten Saalflugklassen geflo-
gen.

dach einer kurzen EingewShrungszeit in
die Besonderheiten der Halle ging das
ganz gut, und ein Blick in die Zrgebris-
listen zeigt, dad die deutschen Teilneh-
mer sear erfolgreich waren. In den Klas-
sen F1D iikrofilm und Mikro 35 (P1) gab
es Doppelsiege, wzhrend in E.Z.B. und
F1D Beginner Jjeweils die drei 1. aus
Deutschland kamen. Meine mit 24:50 kMin.
in der Kikrofilmilasse erreichte Zeit
bedeutete neuen Hallerrexord.

Tzcabend g3t es in der reten der
orthslle gelegenen Taleteria fir diese
assexn dle Ziegerehrurg, in der Trau
ven Zauwzert ihren ganzen Charmezeigte.
Zs gat eine sehr herzliche Ansprache

und spater fir die Sieger Pokale urnd

ein Xiichen.

Jer Samstagrachmittag uné der Sonztag
sah darx cie Teilmeh=mer in cden tei uns
offiziell xaum bekarnten Klassen wie
Sainte Foroule, Caczrhuetes und Pistachio
an Start. HZier konntenunsere Jeilnehmer
‘nur sute Flatze belegen,

Wunderschfn anzusehen waren die zwecks
Sewertung der Bauausfihrung auf Tischen
aufgebauten fodelle. Zigentlich waren
sie zum Fliegenlassen viel zu schade.
Zafi sie dzs duch xSnnen zeigten sie
spéter mit Flligen bis an die 4:00 Min.
tbewerd in diesen Klassexn konnte

Dexn Wet
ich nicht bis zum
% de

nde verfolgen, da ich
r Siegererrung am Samstag die
Heimfahrt antrat.

e

e8]

es im Jahr 1S8¢ nicht wieder eirne
Terminiberschneidung wie in den letzten
carrer geten, dann wird mich der 13.
Wettoewerb in rlemalle sicher wieder als
Teilnexhrer sehen,

Weerirer AMINPISCH

b #—=pX

Bruno Waechter sent the nice microfilm pouring
"spoon" ,.. not only the drawing but also a real
one! It certainly works, Adjust size of hole to
your own film solution - 2-3 mm,

Uniform prop blades ..... By Bruno Waechter:

Cut your blades from 2,5-3 mm C-grain balsa

as shown on the sketch, Now there is a lot of san-
ding but it is well worth it,

Also note that the annular rings have the same o-
rientation in your prop spars,

A) B)

FALSCH

RICKTH

DL = @
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STANDARD COMPRESS/ON R/8

e e —{

/’////,,~ ”:;;;;:; eay GLUE oW 807 SIDES T~

/ ANDREWS OR “BANANA" RIB \

© OOO#" WIRE OR KEVLAR

EggEEE;;;"’ OPTIONAL Y,

\\

THE NEWEST: THE DEBATTY R/8

BRACED AFTER COVERING ON WING
COVERING TN§

11 Ent

1. T.Tynkkynen

Pearnits

Penny-Plane
6 Ent

VIA BoYD FELSTEAD

Dear Jorgen,

1 certzinly wish to continue my subscription to ycur newsletter. It surplies the
most complete information about irdoor activities, Low you were able to start and
meintain such an impressive news pool is beyond my comprekhension. 1 will do my beet
to send whatever ideas 1 have. I notice that Boyd Felstead sent in the trapezoidal
cabane idea. .

1 have a fabricating suggestion which occurred to me while 1 wzs reeding Jerry
Nolin's instructive article in "Model Aviation” which described his "zzsy B". In
showing his method for meking tapered propeller Spars, he obviously was trying to
help builders who have Eoiggsggty of tools bty showing a method of rounding arnd taper-
ing which used specia%hgu Gding and sanding blocks. 1 tried his systez to see Low it
would work and &s he implies, guite a bit of care and a delicate touck get tke job
done, ’

My own method is easier, but reguires the use of either & motor wounted chuck
(rotary vice) or a drill press. On the former, the finishing strokes are horizoerntal,
on the latter, vertical. I start with a tapered sheet of 5-6 1lb/ft” wood, guarter
grain preferred. 1 taper my own sheets by very carefu1.+systema$ic s:nding and
have been able to control taper thickpmess dimensions to =.001" (-.C25 rz). Kake
the sheet 20% longer than the desired ) spar length and taper it from slightly
lerger than the spar hub to slightly amaller than the spar tip. Using & steel
streight edge and single edge razor blede, strip 2 epars so thet treir cross sections
are square. Drill carefully centered suitably sized hole Smm deep in the end of a
riece of .6mm dia dowel, and cement the large end of the spar in the hole. Mount
the dowel in the ckuck and using a piece of folded sandpaper, very carefully sand
the square to a round. A very accurate round taper will result. Then mezsure with
a micrometer caliper to find the desired hub diameter ard make a diagonal cut for
a scarf splice with the other spar half. Cut tip off at desired s;ar lengtk.

ED BI—-/WK

APER

5QUARE sPAR T

poWE ' '
The syindle speed for sanding should be 1000 - 1500 K¥M. Any faster will
cause the thin spar to whip and perhaps break off.

Yours truly,

/jm ) et

SANDPAPER—

250

Tr—- 250 .

1 Eat

Results from an Indoor contest in Helsinki Exhib.Center
Feh.20th, 1988:
1. L. Englund 24°39"

Microf 35 om

6 Ent,

1. L. Englund

FID (65an)

170
119

2. R. Posa
3. M. Grotenfelt 114

1573

1. T. Tynkkynen 18°46"
T. Sihvonen

2. T. Linkosalo 16°20"

3.

542"
457 49"

2.H. Erofejeff 4717

3.H.Raulio

@,
-
< \

) W

Universal jig for EZB, TH, Pennyplanes and F1D-X
By Bruno Waechter, (D)

@
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Maestro Jim Richmond: i Equal rib thickness....

" Dear Jorgen, By Manny Radoff ... through Richard Ganslen?
Good to hear from you and good to hear that IN Quite a number o people possess the Ray Harlan bal-
is still alive and kicking. sastripper which can be used for cutting ribs of
Yes, I did use the Nagoya set-up at Johnson City. equal thlckness/dlmens1ons when using a aluminum
The ceiling height was similar and that proved to bar as guide for the rib template.
be the best arrangement, although I was not at all To save the redwood base use a piece of glass when
certain about it when the competition began. cutting the ribs
You see, I figured out it would take a pair of See the photos.

42 min flights to win (which proved to be right!),
but I had never done over 40 min at a site of this
height and was unsure about the benefit of a vari- '
able prop here.

A new Cardington-style plane had been made which
was really light, requiring balast to make one gram,
I elected to use it the first day, but saw that I
would have to do battle with the girders to exceed
40 min using an ordinary prop.

McGillivray showed us the way, using a variable
pitch prop on his first flight which cleared 40 min.
On day two I switched to the Nagoya set-up, but still
wasn't sure of it after 3rd round flight of only
33:50, Adjusting for an earlier shift got the time
up to 41:57 in the 4th round and I was feeling pret-
ty good until Cezar uncorked his 44:59, An incre-
dible achievement in this site.

Next day I managed a ceiling scroping 44:09 to
pull into the lead, but Cezar only needed 41:08 to
come back, Fortunately for me his tricky prop me-
chanism didn't repeat with another great performan-
ce.

During the F1D Open International held the fol-
lowing two days, I elected to use only a standard
prop on the light Cardington-type plane to see how
it could compare in performance with the VD prop
plane at this ceiling height, I regard the two app.
40 min flights as uptimum and believe a good side
by side comparison was made, showing that variable
props are superior at this altitude and perhaps up
to 125 or 130 ft.

New designs?? Not yet, but maybe it is time to
start thinking about the next generation, What do
you think??7?
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Do you have a need for some modelling materials, try these:

THE MODEL BOX

12 Cook Street
Rowston

CT 06853

UsA

Composites, glues,covering materials etc.

Champion Model Products

880 Carmen Court

La Verne

CA 91750

UsA

Rubber, rubber, jap. tissue etc. Has a lot of

very good Chinese rubber - Panda Rubber - especially
useful for indoor,

Jo.H, MAXWELL

14 Upper Craigs
Stirling FK8 2DG
Scotland

Prop jigs and form blocks, balsa for EZB props etc.

v

Mace Model Aircraft Co.

359 South 119th East Avenue
Tulsa

Oklahoma 74128

UsA

Plans, kits and supplies., Some interesting new kits
for newcomers

JIM JONES

36631 Ledgestone Drive
Mt, Clemens

MI 48043

‘USA

Adjustable balsa stripper, torquemeters, Boron etc.

MICRO-X~-PRODUCTS INC

Box 1063
Lorain
Ohio 44055
USA

Has everything for the indoor modeller ,.¢¢¢0

PECKS~POLYMERS

P.0, Box 2498
La Mesa
CA, 92041

Everything for the scale modeller and other supps,.

RAY HARLAN

15 Happy Hollow RD
Wayland

Mass., 01778

Usa

Sells Micrometer balsa stripper, rubber stripper,
indoor beam scales, pigtail thrust bearings etc.
Tailboom forms, thin mylar,

SMALL PARTS INC.

P.O, Box 381736
Miami 33238
uUsa,

Teflon tubings, teflon sheets, stainless steel wire,

INDOOR MODEL SUPPLY

1887 West Haven, N.V,
Salem

Oregon 97304

UsaA

Everything for the indoor enthusiast

2

FAI Model Supply

P.0, Box 3957
Torrance

CA. 90510
USA

Rubber kits, ouidoor equipment, and rubber, rubber

19

Leif Englund, Finland

After participating in the ¥/Ch in Johnson City
Leif now thinks the time is ready for changing the
F1D rules. He would like to see a ban on variable
propellers as they are very difficult to make and
fly with. He is also tempted to suggest no weight
limits on the model and the rubber, but then re-
ducing wing span to say 50 cm.

¥hat do you think?

Questions; ( by Manny Radoff)

1. Would it be just as good to use the ,0005 or
+0015 tungsten wire on top of my hollow motor

stick instead of boron as the top is under ten-
sion and not compression??

2, Does the height of the wing posts affect flying
characteristics of our Fl1D's?

3. What is the best way to get most turns into a
rubber motoxr?

4, What ingredients make the best rubber lube?
5. What ingredients should be part of a microfilm

solution to stop it from flaming up when trimming
with a hot wire?

6. What is yout best microfilm solution?

7. What is the reason for using arc or elliptical
airfoils instead of the McBride or Simplex?

8. What is better for wing spars? larger sizes of

lower density or smaller sizes of higher demnsity
balsa? :

WANTED

DRAWINGS c¢csesseeeces F1D
FlD-Beginner, FlD-X
Pennyplanes
EZB
Peanuts
Chuckgliders
Beginner models

Pencil dwgs/sketches will be OK as the editor will
do the inking ,... remember as many details, dimen-
sions, wood sizes/densities as possible .... THANKS
BUILDING AND INSTRUCTION articles/sketches

RUBBER TESTS

TESTS on new materials/unusual materials

PICTURES sharp and contrasting (you will get them
back again)

COMPETITION reports/results
Events for the calender
Model THEORY

AERODYNAMICS

STRUCTURE ANALYSIS
LETTERS/IDEAS/CRITICS

By CONTRIBUTING YOU will help our beautiful common
sport and hobby,....!



