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INDOOR NEWS 1•88
Dear FRIEND,

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

I am VERYSORRY about this situation but lack of
material and my personal busy flying Wakefield, FlB,
is the complete background for this record of de-

Seoningly many indoor freaks have been low on
indoor activities and not many - about 15 (1) -
have complained about the delay of IN. I COULD have

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

bo o ubbut horo are pot ng o in Potond taa
Czechoslovakia .... Franco???

The rubber situation. The excellent rubber from
Foaapion Model Products was sold out quicklygot some of it. Recently CMP has got PANDA rub-
ber fron China which has very high energy but will
have some tendency to broak in the bigger sizes in
Wakefield motors. Seemingly it is useful for in-

without the breaking tendency. CMP:so having a US firm which tries to produce rubbe
to our modelling specifications. Good luck, George!Wake up, fellows I an awake again ...

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
turope 50 Dkr/14 DM
Airmailed elsewhere 9 US $



Pictures from Johnson City, June, 1988.
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1988 ELD WORLI HANPIONSETES, JOLNSON CITY, IN., U.S.A.HENDERSON, 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
noter es aote tici o openang legenenies he ipte oo the tirse day, Conada sAfter the official opening ceremonies at 1pm.
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 cont.rol would have to be instituted even though
each nation was only allowed one model in the air at one time. Sincethere were very few collisiors for the rest of the contest it was obvi-

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 minuterange, but Jack McGillivray (Canada) put up two flights of 40:14 and
37:28 to take a conmanding lead over Jiri Kalina (Czechoslovakia), 35:04
and 35:01, and Dezso Orsovai (Hungary), 34:44 aná 35:17.

Because of late collisions Cezar Banks (USA) and Ron Higgs (Canada)
were 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

2nd. Jack McGillivray Flight 1, 40:15 Flight 3, 38:45
Flight 1, 35:20 Flight 4, 41:57

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

Once again 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 FlD by putting up two flights of 44:09 and 39:44.
Sylvester Kujawa (Poland) produced 37:10 and 35:53 to hold onto 5th.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 dranatic position changes occurred when Mike Thomas (Canada)
put in flights of 35:22 and 37:43 to nove from 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
Canacia to second place and the consistent flying of the Swiss team
pulled then 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 Higgsshoit of the tean coed a in sp ge 35 m auti ead pa yars ta 1i45
duration gods.

everal countries flew with only two tear sembers notably, Holland
niteci Kingdom, and Japan and two countries, Czechoslovakia and Argentinonly had one representative flying. For Eduardo Molfino of Argentina

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 competitorsfor its lack of drift and total predictability at all times of the day.

ampionships stayed on to compete and many entries came from the Us
king the opportunity to fly against the best in the world. In th

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:

40:07 and 39:44

3rd. S. Kujawa (Poland)

4th. A.Ree (Hungary)

5th. D.Orsovai (Hungary)

37:10 and 37:52

34:55 and39:19

JOHNSON CITY PRESS. Sunday. Mav 29. 1988

gracefully executed than those of
participants in an unusual inter-
national event under way

"across the turf inside Bast Ten-
nessee State University's Memo-

never glancing awayfrom the delicate beauties at
The objects of their concentra-,

hours of patience, reading and
them have traveled from far off

International Indoor Model Air-

miles-from his home in Brook-
field, Wis., just to help with the
event, what he calls a onco-in-a-
here because he enjoys his hobby.
all over the world to do. their
thing and tennis players travelall over the worid to play," Gra-:
"It's the challenge.secondly, it's because you like it.

The name of the game here i

glancing_up as the 24-inch-long
models floated through the air
ever so slowly and elegantly

Last year at ETSU, Granukesaid he witnessed the longest
flight he has seen since he began
flying models in 1930. The flight

The winners' circle will include
flyers with the highest duration
totals, but even the most experi-
aircraft that fly without any con-

weighing little more than & $1
light wood and microfilm that re-
flects yellows, reds, greens and
golds..The flyer himself is the

To participate, a plane's wing
and the entire craft can't weight
more than one gram. There is no
look similar, but they are very
different," he said.

Balsa wood from trees grown in
shaved to the specific width theflyer wants. He knows the width
and length of. the rubber motors
determine the number of turns
the rubber bands can be twisted
without breaking them.

to that of a watchmaker, says for-
watchmaker and four-time

Richt oed Di Catche, pion Jamea
"It's very scientific and technic-al," he said, explaining that

weights and measures in the
1,000th are very important in

To launch, flyers hold their
planes underneath, with the tip
of their fingers, and the craft
simply float away, spurred on by
rubber bands or

Granuke saidrech
strategy involved here."
tion, movement in the Mini-dome
is restricted to slow steps to pre-
vent stirring the air and causing
umpredicted drafts.
the planes will take already have
been determined through practice
runs, and the tlyers have mad

follow them. "It takes a number
of years to develop the skills,"

looiga atached tog lile, il the

ters or speakers at the top of the
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

• those carrying steering bal-

vidualized sport. Flyers
shaving and twisting the rubber
motors, lamps, glues and numer-
ous other items,Many have con-
cocted materials and gadgets'

Though bọ bah bhond hing
him, like it is for the other menr th coinpeitorh a e vent. And
"You wouldn't think so becausehe tro ver aireto te, rithl,

mond, an engineer, said.

Most of us like to fly with bot
mond explained.

(3



1988 F1D WORLD CHAMPIONSHIPS
INDIVIDUAL RESULTS

Flt.1 flt.2 Flt.3 flt.4 flt.5 flt.6
Placing after flt

1 2 3 4 5

1 J Richmond W/C
2C Banks US

J McGillivray CAN
4 T Andre NL
5 S Kujawa PL
6 R Butty CH
7 M Thomas CAN
8 J Kalina CS

9 L Ree H
10 P Keller CH
11 S 8rown US
12 P Nore FN
13 W Ciapala PL
14 R Higgs CAN
15 L Englund FN
16 0 Velunsek YU
17 D Siebenmann CH
17 R Orsovai
19 8 Romak
20 I Zagar
21 L 8arr
22 R Parham
23 A Ree
24 E Miem
25 R Czechowski
26 M Mastnak
27 B Trachez
28 S Nonaka
29 R Champion

US
YU
GB
GB
H
NL
PL
YU
F
J
F

30 H Enomoto
31 G Cognet
32 H Erofejeff
33 E Molfino

F
FN
ARG

htantetahsantalolaanlumanepintean tadazora 1

4
11
8

2

6

9

15
27
17

23

20

3
1

1
1
2
3

2
3
5
6

8 16 16 16
2 5 8 7
9 7 11

710
29
18 12

91110
6 1012 17

3233 14
7 151513

31
3 6

28 23
915

11 13 18
4 14 14 19

20 20 21
17 17 20
33 32 22
212126
19 19 24
2426 25
2222 27
25 25 28
23 23 29
2624
27 27

30
31

3030 32
29 31 33

No.of scoring flights: 8 9 14 8 18 9

Note: • denotes competitor's highest score, + the next highest.
FROM FREE FUGHI NEWS-WITH THANIS

TEAM RESULTS

1U.S.A. US 225.29
2Canada CAN 223.49

Switzerland CH 216.11
Poland PL 211.38
Hungary H

6
210.02

Yugoslavia YU
7Finland FN

203.56
201.28

8- France 185.14
9 Netherlands (2) NL 141.581
10 Great Britain (2) GB 136.351
11 Japan (2) J 125.06
12 Czechoslovakia (1) CS 72:53
13 Argnetina (1) ARG 49.27
LONGEST SINGLE FLIGHT: ( Banks USA

Placing after flt
12 3 4 5
6 7 3 3
1 1 1
7 6 5
5 2
4 3

2
8
3

44.59

A tremendous Championships. The new site, the Mini
Dome at East Tennessee State University lived up to
all the reports. It wasvery 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, withtheir variable
pitchprops, started devastatingly by holding top
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. JimRichmond 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.Fullreportnext month (plus possible
corrections of results typed under jet-lag!). IK
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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.f. unidirectional
bundle of fibres, several hundreds, and you can Kev-
lar cloth for covering outdoormodels.
Indoor flyers pull out the single fibres at good
light/dark background withoutany kinks
The quality I have has a filament diameter of about
12y = 0.0005" and is not called KEVLAR but TWARON
Those fibres are good for bracing, about twice the
pulling strength of nichrome and weighing 20% of the

Breaking elongation is as low as 2%. You can
theoretically lift 20 grams with one of the fibres.
Example: By a multibraced stabilizer you can save

dhesive: Thinned nitrocellulose cement is suitabl
for sticking the filaments to the airframes.
Aramidfibres are vulnBrablo when exposed to ultra-
violet radiation and in heavy radiation the strength
will sink below 50%. But UV-radiation
indoor flying, as a matter of fact outdoor flyers are
are recognised on their sunburnodness....!
Whon 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

learned man inaerodynamics, but I know
one who also flies F3A gliders and we have discussed

data suited for FlD models - VERY,very low-speed
But following the normal aerodynamic

laws sone trends can be seen.

Induced drag: With the span limit of max. 6.5 dm
between 1.9 and 2.5 dmof 2.6 and 3.4. Such &Low A/RVng

the induced drag a
he have: In powered flight the needed power is

the sinking velocity of
By comparing two "similar" models with different
wing chords we find: the smallerV the longerduration, assuming the same energftok
For the Vsink we have:

VSIK = VZ. EM. Exege
8 AIR DENSITY
CA LITTCOETFICIENT
I DRAE COEFFICIEUT
C/CH? LTT (STEKZANL)

CW GESGM
TOTAL DRAG

MASS OF MODEL
WING ARGN

Only when the relation Total model weight/wing area
is madesmaller, a gain in duration is possible -
all the other parameters kept constant.
It is assumed that through appropriatetrimming you
an have the same C value. The total drag
will of course increage ag thepet seeiede-
roased, e.f. Vsink will increase.

kept constant we find (Glanert: Basic Theoryof Winês) that changing from a wing (olliptical)
with a known aspect ratioto an unknown aspect ratio
the induced drag, Chio ia:

Сui - Снix = # (*-x)
1º ASAECT RATIO

The amount of induced drag increases
sing aspect ratio near to proportional to 1/^.
The total drag of the model consists of parasitic
drag (fuselago, bracing etc.), profile drag (wing

The induced drag plays
the most important role
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 functionof the wing chord".
For a detailed calibration you would need exact
lift and drag information ofthe whole model which
is not available today.

- try and try will give the only
appropriate ansvers.....
One thing is clear: Increasing the wing chord is
only beneficial when you keepthe weight the same
or l088. 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 aro very scarce - who
knows any?? - I only know Max Hacklinger's papers
covering FlD (old rules) and F.W. Schmitz's "Aero-
dynamik des Flugmodellg".
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)
sembles the sections we use in indoor models. He
found that the values Cfor Roa 20.000 - 150.000, annd knat high lirt (Steig-
zahl) possible is. facts should also be valid

or less, especially when you think of
nicely squared spars on your models.

Wing tip shapes: As the span of the wing is fixed
thore are not many possibilities for shaping your
wing tips as everysquare cm gives lift.Still youmight ask if it is best to decrease or increase
camber going from root to tip.
Seemingly you should also keep your dihedral an-
gles assnall as possible, they have sone impact
on the overall performance of the wing.
Ploase, comeon, you aerodynamic freaks, and dis-
cussthe matters' -єс....

FULLY1O MAKE THS
WEIGHT WITHOUT BLADES

010G

WOCESMEEDED

USATиS.uTH pApEe.
SWE

02-025

SOLDER
28

0.25
2%

ass.0.2 PITCH STOP

VARIABLE PITCH HUB
BY W. NIMPTSCH, D



The Voice of N.I. M.A.S. APR•1964

INDOOR
NEWS and VIEWS
$2/ VEAR NIMAS DUES $1/ YR ADDITIONAL

STILL VALID?!
MICROFILM TECHNIQUEE

Introduction
Although the entiro selenoe/sport/art of indoor modelwe all praatice,

business of formulating, and using microf1lm 18
the leat subject to rigid definition and analysis.
put 1t another way, formulasand techniques which work

or not at all for someone
what worked last week may not work today

but will work perfectly somotime later on - next week,
brought home strongly

Bome people reported that the for-
mula based on Ducocement wouldn't work. I recheoked and
got the same results; mixed some more and sent it to themthey could get good resulte and bome-

Once I was working with
of f1lm on hand

warned about by a veryexperienced flier - ho said
1t was almost imposalble to get f1lm from that mix!

For similar almost incomprehensible reasons,
of covering and handling are excellent or unvorkablo,

will be extensively tested, but
no guarrantee ie attached. The other techniques will bepresented in good faith also - one or more fllers have

Part I - B881o Materiale

It 1a possible to make microfilm out of a varlety of
different materials, and most of the likely candidates

material that has avallable a
be desoribed later There are several good films on

and it hardly seems worthwhile for most of
more formulas. Since model builders are

incurable do-1t-yourself types, the information presented
this serles should help experimenter to

or change a commercial

The most common baße for microf1lm 1a nitrocellulobo,
in the past are based on nitrate dope, which 1a probably

cause of more trouble than any other
Each brand of commercial dope starts

an thetto pel int There are often eight or nine
ingredlents in dope,most of them unnecessary or harmful

one should start
with pure nitrocellulose and add only

for the film characteristics we want.

a word of warning is necessary.
Another name for nitrocellulose
basic material i8 usedulose 1a extremely flammable and
confined it will generate gas pressure rapidly with

Nitrocellulose does not require any
outside source of oxygen - it furnishes 1ts own.

the.options of butyl alcohol, denatured alcohol (ethyl
1sopropyl alcohol and water.

alcohol-wet materials are best,
inflammable. nitrocellulose in any undissolvedstorago temperatures above 90°

in unpredictable and probable unusable proper-

safety and storage problems 1sThe problem is then one of
Remember, never

Btore undissolved nitrocellulose
reason not to dissolve it!

choice of viscoBity

1ssue briefly 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
expresses the average molecular ohain length of nitro-
cellulose; ultimetely 1t 18 an indirect indication of.
tensile strength of the final flim. The viscosity rating
l8o expresses indirectly the amount of solvent which

produce a mix of pouring consistency.
For example, a low viscosity materialwith 1/5 or 1/6 as much solvent,
f1lm strength will be only 70% ag much as the higher vig-

of solvent to solids in a high viscosity material makes
1t almost impossible to pourenough f1lm on the water to

form even gold film; 1t takes a determined effort to get

For more speolfle examples, du Pont HC-17 material 1a
rated at 1/4 second viscosity and approxinately 9,500 lb.
aoti1,500 ib./9.1n.tens1lo strength; HB-141в 1/2 вес.and has
about tensile strength; HA-5 comes 1n
at 5beo.and 12,800 lb./sq•1n. The ultimate tensile
strength for nitrocellulose f1lm1n about 13,000 lb./aq•
1n., there ia no need to go higher than 5 seo. material
for strength reasons. It takes about twice ae much sol-
vent per given quantity of 60 вe0.material au 1t does
for 5 sec. material, sothe ease of handling and pouring
w1ll be in similar ratio.

For those who object to having the danger of an ex-
plosive materlal around the house, there is another way

get pure nitrocellulose. Chemical supply houses auch
Sargent and W. Curtin sell collodian,

nitrocellulose solution
made from high viscosity nitrocellulose,and makes an

excellent base for microf1lm- after you get rid of the
aloohol and other - both solventsare unisable in f1lm

1f you start with collodian
plain collodian and not flexible collodian whioh 1s
already plasticized with castor o1l and
need a polyvinyl contalner with an open top auoh as a toy

det someplace with good ventilation and no
open fire or flames - ether and alcohol is very inflamn-

few minutes until the remaining l1quid w1ll no longer
- then set it aside until all solvent ia gone.

coating will shrink and pull loose from the bucket - cut
it up and dissolvo 1t in the proper solvents.

deal with solvents, and how to blendsolvents for
speciflc action during pouring and curing.
Indebted to the Houston du Pont office and Mr. F. 8.

me; much of the above information came fron this val-

MICROFILM TECHNIQUES
Part II - Solvent SystemB

Succeseful microfilm formulation is almost completely
dependent upon having the proper of solvents, but
the solvents make absolutely no difference in properties
of the filr after 1t 18 out or aged.for this is that the solvents will all be evaporated when

The amount and kind of solvent must be chosen with
three things in mind: the solids (nitrocellulose
or another basic material) and the plasticizers and other
modiflers must be completely dissolved and thoroughly
blended together to give material of uniform characteris-

Second, a solvent (or solvent system) 18 uBed to
change the viscosity (viacoaity used here in the normal

than as discussed in Part I in relation to
rating of nitrocellulose) to give easier pouring; in thiscase a blend of solvents is chosen which does not chango
the pouring and drying characteristica of the solution.
Finally, the handling charaeteristios of the solution oanbe tailored as desired by adding certain solvents to the

mierofilm must pour' smoothly,
spread well and dry reasonably wrinkle-free in a fairly

Solvents are classified according to their speed of
evaporation Carbide has a chart (F-7465M) entitled
"Bolvent Selector"which also liata the varlous solvents
by a numerical system- the higher the number the faster
the rate of evaporation. Normal Butyl Acetate 18 assign-
ed the number 100, and the other solvents are rated in



comparisonto this. On tho sane scalo, Acotone's rato 18
1160,Notbyl Ethyl Kejtono 570 and Amyl Acotato 42. These
four solvents are adequato for hone brovs, and aro the
aaslest to buy. Acetone and Amyl Acotato aro usually
svallable from drug stores, but Hothyl Ethyl Keytone and
Butyl Aoetato uay have to bo purohesed fron a paint nan-
ufacturer.

The firat cholco of solvent which must be mado la theone to diasolve the nitrocelluloso or othor baso.ally thie choice should be the fastont solvent you planto una, although a protty good case can be mado to use a
blond such as 50% Acotone and 50% Butyl Acotato.
case, you should keep caretul rocord of the solvents uned
bocause thay will affect tho final mix as will bo

cured by adding some fast solvent. Uneven color may be
caused by improper balanoo of medium and alow solvents,

aay provent proper drying on the vater; when you pick itto ohrink unt1l 1t breaks.
1n a problon, add more

walt longer before picking the filn off the vator.
Sone solvonts can be classifled as vory

sonetimes be unedto help creato more unifors
tho hoarlor filme such an bluo (used for prope).
auch solventa are Butyl Cellusolva and
cato; the evaporation spooda aro 6 and 3 respoctivoly.
Thoвe voryslov solronte should be used aparingly; you
have to be mighty finlcky about color before lt la worth-
whilo to use vory slow solventa.

The second solvent I wish to thank Mr. James R. Leusch of Union Carbide
Corporation for making the "Solvent Belector"

medium and slow thinnors avallablo to me; 1t has proved to be very holpful as a
suehan Acoloh talto atd lothyl tthyl Koyton (sto roference source.

create & solution which pours and apreads readil].
nix with only fast thinnerwill dry too fast,
blush and generally be
speed solvent auch as Butyl Acotatoutsa Acotcto"Tiool1oadaed to lot
the film dry alover on the wator.
to stop the blush, the f1lm will still apread vell but

Ногe B/A w111
help amooth out the color, but you must guard againet toosolvents provent the film
from apreading and slows up the curing on the nater.shrink aftor 1t

picked up, and then break on the hoop beforo the vater

MICROFILM TECHNIQUES
Part III - Plastlcizers And Mod1fLere

The tochniques outlined in parta I and II would make
Il poraiblo to pour a sheet of nitrocellulone film and
probably pick 1t up. Thie sheet of film would be brittle

shrink for some time - not exaotly what we needTho final blend of solvente (and tho final f1ln nix) for Indoor models! To improve the handling and ageing ofwill dopend upon the viscoslty rating of tho nitrocoll-
ulose and theamount and kind of plastlcizer used. Most
I1kely the final formula will contain about 75,
vont,
Notethat 1f you start withthe nitrocellulose already
solution (and you must not store undisaolved N/c becauso
ofthedangerofexplosion ag outlined in Part I), you
muot keep track of the solventa in tho nitrocelluloso.

or moro plaaticizera w1ll
No more plasticizer than 18 necessary should be

since all these materials decrease the
strongth of the film to some extent.

For examplo,
blend

asbume the N/C waB dissolved with a 50/50
of Acetoneand Butyl Acotato. A olose accounting

of solvent amounte can be made if the N/C 1a assumed to
add novolume to.tho mix; thia l8 nearly truo for normal
microfilm mixes since the N/C makes the solvents thicker
than before. Now, let's analyze the following formula
for solventcontent:

Ingredient Amount

Nitrocellulose 20 cc

or non-Bolvenere tre non-solvent typen usually act ao
mechanical lubricant and are moBt11kely to migrato to
the surface of the f1lw. When thia happens.
from ultraviolet this stuff on the f1lm

dirt and other modols that happon
Typical non-solvent plastioizers are castor oil,

soybean o1l, linseed o11

Acetone
Butyl Acetate
Amyl Acetate 2.00

& Bolvent
O (actually conta1na

10 ccAcetone and
10 cc

10)
B/A)

40/53 or 75.5%
10) 10/53 or18.8%

3/53 or 5.7%

Tho solvent type plastlolzers commonly used in mioro-
1lm aro dibutyl phthalato, dioctyl phthalato and.tri-

This claos of plasticieer 18 moro
efficient in nitrocellulose and thue leas18 needed to
achleve the desired results; since they are essentially a
solvent with a low evaporation rato, theytend to createOne final important matter has not been mentloned a stable f1lm that agos well.about the formula above; the ratio of N/C to solvent in

20 cc of diesolved N/C. If we considor tho two ox-
the problem will be well illustrated. Monsanto Chemical Co. 18 one of the largest manufac-

(one disadvantago la that and sone of their literaturo has
to completely dissolve the N/C may take 24 to 36 hours
even though the container is agitated ofton) the result-
1ng mix will st1ll be too thick to pour e&sily
rosulta will l1kely be quite uneven and inconalstent.otd youro
thin the solution without upsotting the vory.
vent balance, you ie solvente in tho 75.5/18.8/ TENSILE STRENG]

wero in a hurry and used
that you just can't pour snoothly

unfforn sheets. solution lo to add
TCP, DCHP AND DPP

i% and plaotioizor naiy ed in dhe orula aooyo uut te ABFABION REBISTANCE DPP and DCHPis onitted in the formula above,
final formula; the amount needed 1s

determined by amount of solid N/C present in tho mix FLAME RESISIANCE
be discussed 1n Part III. TEAR STRENGTH Dibutyl Phthalato (DIP)

tain fast, edlun and slow solvents in approxinately HEAT STABILITY Dloctyl Phthalato (DOP) and DIP
Varlous solvent blonds can be uaed to dia-

solve the nitrocelluloso,but tho noat voreatiio alx uoos wATER REBIstaNcE DOP and TCP
moro solvent than it takes to

diasolve the N/C. It 1a ontirely feasible LIGHT STABILITY DOP and DIP
udo the 75/20/5 blend (or whatevor you
but you should take care to make a thick mix and add moro

the solvent blend as you make now batches. Obeena cho no nao t fe atrpe tre at rr, 10 past101zod
a mix for different results, separato a amall portion of

keep careful recorde on what you add and chan eer fie for aororotar oou tho chaft abovu, Bche
what rosulta aro obtained. Poor spreading usually



"Idoal aicrof1la" Bhould, no matter what othei
thingo 1t will do, strong and Beparate easlly 1f 1t
olda over when you break sonething or when two modeli

1lm to cling together 18 a
ut very thin, perreotly ary Tiims will also cling o
tick togother bocause of what appear.

tricity on the surfaco
sometimes causontroublo - f1ln thalAfhis eore drtreo miooor liO boothotThiloverlap and atick aiophlockn used as measurenent atan-1B 11ke the Johansson

Pii exelude the air be anen intaant
a sort of reouun holds thom togethor. that l8 verysmooth and highly reflective usually has thia problen.

3o, I trled DCHP. Blue film va. notloabLy 1088than f1lme using other plasticisers, but gold filn
from the same batch was unusuallytroubled by statlo.
attempt to get the beat of two worlde was nado by uning
DCHP and TCP togothor; the resulting f1lm goemad to bo
moro statlo froe and loas stlcky, but further testa nood

Bomo people build models with atressed-film construo-
tion and thiscalla for spoolal film for bost results.
It must be stable, before and after heat ahrinking,
1t muat ha angl'y hart-ahrunk 1ase m'which ädds to the erunt, "strength of tre ronai To

the bent rlastlcizerbenzja butyl phthalato (Bapfo" this type of íilo 1oThe only apparent fault
of BBP 18 that f1lm using 1t ae plastlcizer 18 tacky 11k0
other phthalato-plasticized the static effect

relativoly minor. Perhaps BBP and DCHP can be used
together to good effect??

Non-tautening butyrato dope (s00"New Materials" or.
matorlal which soemn to hold unusual prom-

shows unusual uB Tila

ring 1oo0e afilm aro hara to doriso; I finall
cornor of the f1ln and lotting

1t fold overon itself. can then bo soparated with
tweezers, lt 18 repeatedly folded over and separated.

or five folding cyclon before
Fila which has a high degree of statlo w1llralisne"roid over aftor you cut it 10080; 1t w1ll proba.

and loavo several tiny folds tha
won't pull out. tost for filn would be to mak

and then fold 1t up so the fila laps over.Ion exanplo conesnte
straightened out again, the fila 1s good.

HINTS AND KINKS
A Bu1lding Hint

Reggle Batterson took to heart Bob Champino's suggos-
tion for checking prop apara and designedthie j1g to ald
in the chock. The stand itself 1s aimple and thedimen-
sione are not critical, excopt for the snug fit at the
spar hub.

In operation, the partlally finished spar 18 checker
for deflection with a weight (Bob and Reggio uBe & .009
oz. weight), then the spar 18 rotated to make sure tho
flex 18 the same in all directions.

that of the firat end.
cnot "roekrlat aal. for beat rosulte, and the apar

"ZaRÓ" MARH
WFICHT,

WRITING PAPER
FOR MARKS

¾z" BALSAT
FROMT VIEW

heat-shrinking
ept to verify that it can be heat-shrun!

butyrates with

the proper blend of solventsand poured into a sheet
The resulting film is weak, spongy

not terribly reassuring!

togother was ploneored by CurtisAhetepioeredooearete Sanke-EePoushenroughener"
material which comes out

minute irregularitles onthe surface
I getting into good con-

prevent stlcking together

SUESTIONS AND ANS.DRE.
30. How do you find the denalty of unmarked balna wood?

The density of wood 18 usually expressed In terms of
pounde por cublc foot,and even marked plecas may vary
811ghtly fron the marked value.
18 usually cut into standard sized blocklets which are
weighed and the resulting denalty read fron a chart whioh
has been prepared for that aize of block. 81noo balsa
denaity often varlea quite a blt fron one aide of a blook
to the other, indlyidual shoets fron the samo blook may
vary as much as 20% in denaity.using BBP did indeed reduce the tendency to stick; but

I also addod extra acetone to the mix and this may haye
caused the uneven color I observed in the f1ln. To grade an Individual sheet of blasa, It must be

weighed and the physical dimenslons of the shoet measured

The problem of choosing the proper plasticlzer, 3/32" balas measured 2.125* which makeв
is the most time consu * cubic inches. The veight checked out at .159 oz ae

o houone t tee te weighed on the bean scale fostured in the March IMAV.
and 3" and nakinga systomatlo approach. The bare miniwun of time needed

to establlsh the proper amount of plasticizer 18 threo
for a known plasticizer; an unknown plasticizer may Bince ve now have the volume of wood and the weight,

dovelop undesirabloDiok Rovaloki formulatee hie rila example, 1t 1s a aimple mattor to figure the weight por cuble inohi
1t has the maximum plasticizerthat does not go slack on -x-5=0398.02
the node tne pouring hoop after two or three,that tho f1ln does not go

loto that the second expression in the equation 1a chose
own tests for plasticizer amounta and effectivenesa are so that the denominator osconeв unity and so the nunor

f1ln stabll- ator i8 numerioally

colors of film.
the amount of warp (1f any) after three weeke gives sor
1dea of the amount of shrink. check of the hea.shrink ability i8 made by shrinking gold filn on

and 90% humidity to tout for storage of the

nverting the expression to get 108 cublo 1n./08
Ivides out all the units and gires a diaensionloss num
ber 4.3, which represents pounds/sq.1n•takes but a few minutes for each sheet of wood,
almost essential if you hope tobuild the lightest modols

for your aite and flying conditions.
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Lifting Film Solution
Desirable properties,dryness and

stability.Thereare 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

Mieroln has produced surprising success for some,
although it is not consistent from can to can.
It would not be appropriate to close this
subjectwithout duetribute to
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.

Bernard Aslett removes the mystery
from producing good microfilm

ADVENT of microfilm coveredTEEB shas by mos opinifils, produred
a vastly improved model. The extreme low
weight of this covering material (in even
thick sheets)allows a commensurately
heavier woodenstructure,which now

Thumb occludes hole
during filling- releosed
as pouring sweep crosses
starting edge of tank

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 anexcursion intoAnglo-Saxon
phraseology. Having made this
fundamental distinction it will be later

admitted that good pouring techniques,
undoubtedly contribute to success. Before
discussing technique itwouldbe
appropriate to look at what equipment is
required.

Fig. 2

TechniquePreparation: The watertemperature
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 consistencyof 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
suitablecolour (and admired).It now

Fig. 3

Brass tubes

12"x3/4" softwood

Hinges
Fig. 1

Hooks and staples

FOLDING TANK FRAME (to support polythene sheet)

Tank
Thiscan bequite unsophisticated.

wooden outline 1¾ ins. x ¾ ins. set on edge
and forming a rectangle, with a fairly thick
(.008 ins.) polythenesheet 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 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 remainingcan be
made with a "hook and eye",, or similar, (fig

1). The polythene should be stored in a roll to
avoid folds which in time would cause
cracks and leakage — at this point it might
be helpful to reflect that 4½ 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 45lbs! 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

film
solutions may require a larger hole, to avoid
producing too American Erv

favours a plastic bottle with a spout of
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 ⅜
ins. x ⅜ ins. balsa is suitable and should be
constructed to form a flat rectangle that sits
easily on the water.

Telescopic fit- pull out
- short length = thicker film
longer l ength= thin film
due to decreose/ 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. ½in. above the
film and one edge is then allowed to make

Very fragile, brittle
almost clear fiim cred

Band of colours, always present,
trame may be placed on , out nol
outside this point

Fig. 4

AEROMODELLER JAN. 1985 Polythene sheeting PLAN VIEW



contact. Without delay, the frame is released
to drop lightly onto the film - it is then
lightly touched on top, both along edges and
ends, toensuregood adhesion.Fig. 4
illustrates the position at this stage.

The frame is now pushed in turn to the
sides/ends of thetank to gatherup
surplus film. This incidentally indicates the
dryness/stickiness of the film, in that dry
film tends toresist 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 andcare. Fig. 6
illustrates the technique. It should be noted
that the frame plus film displaces water
such that thebottom edge may be ⅛in.
below the surface.Drawingthis 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 ½ - 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 at a
shallow angle andallowedto dryout
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

Postry trimming technique

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

The frames can besuspended employing a
Bulldog clip and panel pin, ideally waiting
for the film to indicatematurity 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
henceweight. 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.

Index finger of each hand atboth corners of lifted and

The physical thickness of microfilm is
somewhat academic, and is usually related
quite simply to its particular colour in the
recognised order. It is intriguing to examine
the few serious attempts that have been
made to give an accurate assessment. The
colours are produced by a well recognised
physical process called Interference and area natural property of any thin film. In the
Nov 1963 INAV Bill Bigge gave information
which has been extrapolated below:-
Red Violet approx. .000008 in. = 0.2 micron
= 2000A°
Blue Violet approx. .000010 in. = 0.25 micron
= 2500A°

Table I
Colour Comments
Clear/Cloudy Brittle, unuseable
Silvet for very light coverings
Gold (brownish tinge) for light coverings
Reddish Vioiet commonly called Mauve -*
Blueish Violet commonly called Blue -*
Gun Metal (greyish rather transient colour
Light Green ralneraltsoneoou

Bright Yellow Not to be confused with Gold
Meoaetn Thick and durable for EZB
* Range most frequently used for F1D

Fig. 6

Direction of lift

Leading edge of frame jult raised tothe wateturface to eliminate "bow wave" turbulenc
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T HAS BEEN suggested that anac-

companying article to that dealing 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
coveredwith 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 madein the
choice of terminology, as to which is found

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

Covering with
MICROFIL

The basic facts: explained in detail by Bernard Aslett.
preferable. However, many indoor frame, approximately 6mm inside the frame The wing in its flat, unbraced state, is now
modellers use mid-air techniques success- sides and ends. The film is then separated carefully placed upside downontothis
fully, so just one will be described, the wing. from the frame using a brush and acetone or slackened film. The weight of the structure

preferably heat (eg soldering iron of 10 Watt causing a (hopefully) uniform tension of
rating - any greater and you might need the film across the chord and along the span

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

Fire Service!). The ends of the adhesive (fig. 1). With care,adjustments may be
tapes which now totally supports the film made. Attachment is made with a wet, soft
can be adjusted on the lifting frame to brush applied to the outside of the frame,
produce the degree of slackness in the film, with considerable ease.
that is desired. A word on brushes. Microfilm will only

tolerate the passage of thevery softest
Lifting frame bristle/hair and it is worth the expense of a

pure sable long-haired brush.
The airframe may now be removed fromFig 1 the excess film using acetone or heat.
Surprisingly microfilm is really quiteThin strips of

adhesive tape 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.

Inverted wing
structure

To return to the wing. The intention now
Film supported only by tapes is 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

AEROMODELLER FEB. 1986



Centre spar resituints
omitted for clarity

Spun sestroints
U.Amn ply

Air escupe hules
Comp, ribs latural supports approx, 6x12mn
(unsure thut they do not encroach outsidu ourofoil) Wux inhibitor

Panel pin

Contre spar restrainrs
0.75x2.0nm (the inboard
irerupred at rib stations)

Soft balsa rib supports
alt. full chord rib
profiles - 3mm balsa

Centre spar

Covering buard Air escupe holes

Bourd suppurt ut carh side Fig 2

drawn on it including rib stations in order to
preserve the desired wing shape. It has boen
tound helpful 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 to ballooning of the tilm.

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

method is that more water will be used than
with the mid-air technique. It is very im-
portant that this water application should
be controlled. This is done by generously
impregnating theairtrame with a was candle, being careful
not to stray outside of the outline. The wing
can now be set to the board, but as yet left

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

The transferring of the film is initiated, by
first separating the film from the frame just
inside the ends. The covering trame is then
cently 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
point only brietly referred to in the previous

The sitble brush is then liberally wetted
and carefully run along the outside of the 3x
timm membors (fig. 3). The film is now

attached to the covering frame and can be
separatedfrom the litting frameusing
heat/acetone. It will be noted that the extra
length of the 3 x 6mm members now pre-
ventsthe 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 trame in relation to the wing. This
can be done successfully by six small panel
pins set into the board; three each side in a
spanwise direction - the covering frame to
just sit inside them, leaving an equal
amount of excess film each side of the
covered wing.

It will be noted at this point that thearc of
the rib acrofoil is naturally in excess of the
fat chord and for a typical FlD wing hy
about 5mm. 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 un to
the wing. With care and small adjustments,
the film can be set on the wingat an
optimum tension without distortion
occurring.

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

The covering trame is brought without
delay to the bourd and one side is gently
positioned inside one row of panel pins und
un the bourd surface. Having established
that the spanwise location will cover both
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 dues not occur naturally.

Heat can be taken around the wing to
remove excess film and surprisingly close to

The covering frame, panel 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 tooccur at the tips, where the areof the acrofoil
is least. This is achieved by a wet (not
saturated) sable brush, held ut an ungle of
about 30° to the flm surface, being cure-
fully drawn along the wrinkle. It is worth
experimenting with this technique a little,

preserves the film to aerofoil section.
This is a point when it is 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 lightened film
contributessignificantly to structural
rigidity and in turn strength, is unlikely to
be denied.

The airframe with taughtened film is now
left to dry out completley (preferably24 hrs),
prior to very carefully easing the structure

Fig 3 3nómm "goal posts"

ómm sq, handle

3nóinmn on cuge

750-800mm

Inside dimension
to suit chord +36mm
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This spectacular three model collision was seenat 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.

rectangular frameof light balsa
(6-8lb/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 1mm.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 protectthe rest of the film
whilst separating the smaller from the
larger.

Fig 4

Frames unconstricted position

5mm strip

Fig 5

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

Covering frame
"goal post"

Panel pin

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 attachthe blade by capilliary
attraction, to the block's contours. Thecovering frame is now twisted between the
fingers of both handsand 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 awet brush can
introduce water to the outline, and blowing
should produce the attachment previously
resisted.

the bladeWith the remaval of the covering frame,should left to
thoroughly...before moving on to the
oppositeblade.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, theprinciplesinvolvedcan quite
easily be adapted to an EZB airframes - and
indeed these ideas can in 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
themostwarming 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 CIZZ, TN., JUNE 1988
BY BILL HENDERSON

on June 2nd., Indoor week at Johnson City continued with the annual
U.S Indoor Championships allowing all of us who had been timekeepers
or officials at the FlD World Chanpsand Open International to do somecompetitive flying with many other flyers from all over North America
and some fromEurope who had stayed on after the FID events. The next
three days of intensive flyingstarted out with three very popular events
all flowntogether: EZB Open (75 entries), EZB International (26 entries),
Intermediate Stick (33 entries). At one point in the morning Jim Richmondtook 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
Ist. G.Nolin 20:01
2nd. W.VanGorder 18:07
Jrd. 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

lst. E.Hoffman 21:21
2ncl. C.Mrroя 20092
3rd. C.Nol1n 20101

4th. G.Wisnlewskl 19:25

op Canadlans were J,Muo se (LS Ee.) et p15ing 1K a 12102 1i9nt. 4:39 and it was nice to see L.Leiffer putCanadian juniors were J.Paddle (4th.) with 4155 and R.Smith (5th.)
with 4:31.

Intermediate Stick
1st. E.Hof Eman 29:03
2nd. R.Ganser 25:41
3rd. J.Richnond 25:33
4th. L.Louka 2-1:28

Top Canadlans were Ron Higgs (7th.) 23:18 and Jazk MeGillivray (9th.)
with 22:25.Peanut: Scele and AlA Scale were ficwn togethar in the afternoonand brought out the usual wide selection of nodeis from antique Voisons
and Blerlots to modern Fikes and Laceys. In Pearut the final results
were; Flight Scale

ssore score

Ist. J.McGillivray (Canada) Isaccs Fury 1:8 118
2nd. L.Garber (USA) Hydro loison 8".5 120
3rd. W.Henderson (Canada) Bleriot 7 1:1 101

and in AMA Scale;
Ist. J.McGillivray (Canada) Isaces Fury 9: 91
2nd. K.Groves (Canada) Dream Fike 9: 88

3rd. J.Blair (USA) Cessna 89 88

While the official scale events were being Lokt. Doc Martin wasrunning his MIAMA Grand Prix, only this year it ias for Pistachio Scale

one minute for such small models.

Hand-Launched Glider (25 entries)
1st. B.Boehn
2nd. P.Shallor
3rd. T. Andre(Holland)

66.2
62.0
53.4

66.1
63.0
57.8

Top Canadlan was Ron Iliggs at 7th, place with ir.l ind 45.4 accondo.
Catapult Glidor (37entricy)
1st. R.Warman 75.0 73.4
2nd. C.Marcos 66.6 68.4
Эrd. K.Fulmer 61.4 64.0

Day 2 of the USIC opened with five hours of duration and spee
ircuit flying in Manhattan Cabin, Bostonian, Open speed and Peanuspeed. fots espeax tot gheldefour events it vas à hectic moming, but.

l'anhattan Cabin (28 entries)
Ist. H.larian 10151
2nd. R.Ganser 10.08
3rd. C.Marcos 9:31
4th. W, VanGorder 9:24

Th Ca, placs weth V. Sonderson in 8th. place with 8153 and K. roves
Sestontan (4 entries) scored on tuo bast flishts x caarorma
Ist. R.Mi1ler 427.28
2nd. R.MacEntee 425.25
3rd. J.M6G111ivTay (Canada) 421.08
4th. J.larett (Canada) 417.76
Open Speed (16 entries)
Ist. C.Marcos
2nd. W.Henderson-(Canada)
3rd. J.Shepherd

13.7 mph
12.1
6.7

Peanut Speed (6 entries)
Ist. J.Blair 8.9 mph.
2nd. J.Konetes 4.6
3ed. S.Fink 4.2

The afternoon vas devoted to Omnithopter, Helicopter, Autogyro,and
No-Cal (Profile) Scale. The ornithopter event produced record breaking
times as it has each year:

Ist. J.Krunh 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 become the.
standard for this event.Autogyro had just afew entries but the top
two put in respectable times:

lst. R.Ganser 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 nodel down being the winner.The final was very tightly fought
with a few seconds between the three finalists who were;

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

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

he last day opened to two more very popular events; Pennyplanind Novice Pennyplane. Due to the number of entries expected the senioand junior classes coxpeted separately instead of combined as in nostother events. The final results were as follows;

Pennyplane (Open class-39 entries)
,Ist. I.Garber 14:08

2nd. W. VanGorder 14:05
3rd. G.Wisniewski 13:47

r1th Canadians, John Marett in 5th. place (13$27) and Ken Groves 1
ith. place (11:57)

Junior class
Ist. R.Smith (Canada) 8:06
2nd. M.Richnond 7:32
37d. J.Paddie (Canada) 3:19
Novice Pernvolane (Open Class-69 entries)
15c. C.Slusarczyk 12:46
2nd. R.MIller 12:32
3rd. J.Cles 12:31
4tt. D.Otarskl 12:30
Sth. K.Grores (Canada) 12:16
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Junior class
1st. R.Smith (Canada)

2nd. M.Ricimond

9:06

6:41

3rd. J.Plassman
4th. J.Paddle (Canada)

4:58

3:48

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

Hand-launched Stick
lst. J.Ricimond 44:47

2nd. J.McGillivray (Canada) 39:06

3rd. L.Louka 38:13

ROS Stick
1s:. J.Richnond 15:22

2nd. J.Nuszer
3rd. R.Ganser

12:20

11:40

and in 5th. place, Canadian J.Marett with 6:00.
The Old-timer event produced scme impressive times comparable to those
possible with Intermediate Stick;

DM-INDOOR_1288:
F1D1

JergenKorsgaard
Werner Nimptach,
Hugo
Trank wana1n

Rasmusson

35 cm M1krof11m1
Worner Nimptach, D
HugoErnat

EZB1

2.
Hans Ragmusson
Jorgen Korsgaard

Ernat
Frank Petorsen
Jons

Nielsen
Petor

Poul
Larson

Rasmusson
MartinB.M2tn4O1

FlD-Boginnor1

26107
23:32

26:23
18:48 1713317148
7102-*13138

52: 30
50:48

36122(1)
20140

141110,36 : 1311: 27:30
= 21124

11126
11:09

11124

6131
5:14
6:06
3133

10149
8: 37
8,10
4152-
3113

22150
21:30
20125
17118
14:41
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1.
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Worner Nimptach
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Karsten Mortensen
Rasmuasen

Rone Kyiat Seronson
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Jorgen
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Korsgaard

Sonke Boldt
DannyNiolson
Mikaol Ernst
Hana Rasmusson
Hugo

W1um-Anderson
Donnie Ranmusnen
Andora Korognard
Jergon
Jona

01enon
oun arnon

Каreten Mortenson
YranX Potoraor

10:47

3:56
3:54

59 sek
56
55

х29.

31

7145
22105

126
3:34
3102

9106
7: 30

1105

P-151

iininorans
Mikaol
Rone

Ernst
Kvist Seronson

AndoraKoreganrd
Honrik Niolson
прer Thorlund Jonson

la amtisnon

Jena Wium-Andernen
01 nnen

Tertin Hansen
Sanke

249 sok
213
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87

Eduard Grippo,Argentina withhis EZB

ist. L.Louka 23:50

2nd. C.larcos 21:27

3rd. J.Krush 20:45

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.

ist. J.Richmond 664.8 points

2nd. J.NcGillivray (Canada) 604.3

3rd. R.Ganser 568.2

4th. L.Garber 561.5

5th. K.Groves (Canada) 499.0(Ken was last year's champion)

J.Marett of Canada took 7th. place.

This was a fantastic week of competition, renewed friendships and
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
previously established records); a great start for our new indoor
commiccee.

Poanut1
1. Hoinz Neumann, D

Skyridor
2. Martin D. Hanson

okyr1d01

3.

4.
Hann RanmusnenEvansVolkaplano
Danny Niolson
P1por J3

skalapointa flyvotid

27
25

24

27

54 + 53 = 107
57+ 45 - 102
46 + 56 = 103
29+33 62

+ 76 8ok
+ 59 Bok

5.

6.

6.

7.

8.

9.

10.

11.

Jergon Kornganrd
Bede -4
Danny Niolaen
Canngobio
JargenKorsgaara
г4тшaв 40084-940

Jens Poter Larson
г0LL04004

Kim EvistSaronsen
10ow2sh Cougar
Senke Boldt
Lacey MelO
JosperThorlund Jonsen

Frank Potersen
TIkeD

27

27
19

31
27

27

19

17

31 + 30 -

J0 + 30 m 60
37 + 39 #76

12 + 19 = 31
24+ 25 = 49

17+22 39
28+ 27 =
15+ 14 .

55

29

Yes, it flies, motorstick protuding at the nose

Jonas
flies

Romblads Gossamer Condorwith 33 cm span,it1:15 regularly. Bracing is Kevlar



Les Shaw Helps Design Project Fly Les Shaw of Test Operations. Tech- nical Services and Support, has beenworking with about 200 freshmanaerospace engineering students at theUniversity of Colorado,
Boulder, Colo., on an indoor model airplane design

project.
Indoor model airplanes are generally less than 24 inches in wingspan and extremely light. Some of them aregliders and are literally thrown into theair while others are driven by a rubber band powered propeller. It is not un- common for an 18-inch wingspan -ocerto weigh less than two gramsana to pe capable of flying over 10minutes under a 40-foot ceiling. Les and fellow club members estab- lished design parameters that wouldallow the students enough freedom tobe creative, while at the same time being restrictive enough that the students would have a good chance of designing something that would They also attended the student lab sessions to advise them on their designs and to provide construction hints. Early in the project. it became apparent that a contest would help to properly judge the flying abilities of At that point. Les approached BallAerospace, and asked if the companvwould be willing to sponsor the activityby providing a modest amount ofprize money and certificates for theparticipants. Ball's management felt that tne encouragement of budding aerospace protessionals was certainly in the long-term interest of the com- pany, and agreed to sponsor the Thanks to Ball, the financial success of the contest was assured. and things began to move quickly. The lab ses- sions were completed, and the students test-flew their designs on theFriday night prior to the Saturday con- test. Les was obviously imoressed with the students' efforts. "There were canards (with and without rudders), bi- planes, twin-engined airplanes and 'conventional monoplanes,' all flying

quite well. Virtually every possiblecombination of aircraft plan-form,aspect ratio and power source ar-rangement was attempted. Our bestflyer was a high-wing monoplane thatflew for two minutes. nine seconds. Les sees several benefits from thecontest. "Today's young peopie don'tBUILD things anymore. Tomorrow'sengineers need to develoo an ap-preciation for the role of the techni-cian/craitsman. In aadition. the lesson that desians don't always do what paces of caiculations say that they should do is an imoortant one that should be learned early in anyengineer's career." Les went on to describe another ben-efit of the program. "The building andflying of stick-and-tissue models is be-coming nearly a lost art. If you attend a freeflight contest, one of the thingsyou will notice about it is the age ofthe competitors - most of them are in their 50s. I hope we're nurturing anew generation of modelers, and thatve snowed them that it's possible to senve a great deal of pleasure fromseeing your own designs fly, withoutscenaing hundreds of dollars on radio Les s hopeful that the program can continue. "There is a real need to give engineering students a relevantproject in that grim first year ofcoursework. We were repeatedly told by upperclassmen and grad studentswho attended the contest that they
wished they had been given the op- portunity to actually design somethingduring their first years of college. Mostof them seemed to feel that a project of this nature provides a needed focusfor their coursework." "We're proud of what we've accom-plished here." Les continued. "At asingle bound. we've gone from asmall indoor modeling club to the ad-ministrators of what may be thelargest modeling program in theUnited States. We're hopeful that ourprogram will become an exampie forother ciub/educator/business partner-ships. We're particularly pleased that EVERYONE benefited from this proj-ect: Our club received the use of areally superior flying site, the studentsreceived a relevant design project(and had a lot of fun, to boot), andBall received the kind of exposure tothe faculty, students, and generalpublic that advertising simply can't de-liver. All companies say that they'reinterested in education, but very fewactually demonstrate the depth of their Les and the rest of the club will be fly- ing on several more occasions duringthe spring. He invites anyone in-terested in this hobby to join them. "Itis very satisfying to see an airpianewhich vou built circling under therafters for minutes on end."
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10 - 3-1988

Dear Jorgen,

I'a writing this letter in Egglish so that you
needn't bother about s translation if you want to publisb
veris of it in your Indoor News.
Wie had our 3rd Indoor Competition at Offenburg 3 dayn ago and
I nm sandin• you the ronults in thin lettar.
At the moment I an the only adult indoor flyer hero and that
mennt that moat of the proparations for the content had to
bo mndo by mynolf. Portunntolny the wonthor conditionn innt
Sunday were not good for gliding (one of the reasons why I choße
suct. an early time of the year) and some of ny friends fron
the local gliding club turned up and helped me with preparing
the nite ete. Albert Riedlinger who is in charge of indoor
flyirg here in the south-weat of Germany was very helprul,coo.
This meant that I myself had enough timeto do sone flying
of ny own and holp our youngoompotitors with their TH-O nodels.

The TH-O io a very simple construction by Günter Haibaun.
It is easy to build, flies well and reliably and can do more
than 1 minutes ta a 7n hall 1f it doesn't weigh nuch nore
than 2 grams. Usually I build the prop blades for the boys
and holp thes with the final assembly of tailboon, stick
and stabilizer. As you oan see from the list we had
12 participanta in this class. It is rather a question whether
any of then will go on with indoor nodolling but it wao
great fun for all and maybe ono or two of thea are the champions

in our hall proved not to be as good as in
the years before. We couldn't keep the hesting running andtonperature was about 1g° Centigrade. However, there was
no change of weather in the hall throughout the day and
perfornanone did not change very much either. Our hall is
very tigbt, does not haveany windors so that there is alnost

obstaches on the ceiling so that there were no hang-ups and
with a little bit of steering everybody could fly rather

In PID - X as ve no: oall the closs in Gernany (I find F'ID-Begi=ne:
is not a suitable vord) I flew my S1 Halus design from 1984
with a bigger stabilizer and a prop of 400 mm dinneter and 550 na
pitch. I used Champion rubber - the one you gave ne - and

did quite well. Soze dags before I had flown a personal record
with 11:20 using the sone mlinber. I hope to get soue more of this
good stuff but have heard runours that it won't be sold any ner?.

There is scaething gle that night be interesting: I biilt
an SZB recently because there will be a contest in this nlass
in Knittlingen on Farch 20th. It is actually the first EZil I evez
built. I ohoso a very nermal design necording to the rulen :
1,2 & mininun wairht, lonnth 50 cm, stick 25 on, ntrbtl-or not
moro tinn 505 of tho winR. I wan vor, amazed whon It 1l1d 1213C
on itn third flight with n hick off of about 200 turnn. Al far
an I know thin in not bndl for n 7 1 (21 foot) hnll and it aicht
be the result of a new way of tranting the polyenter thit I ua
for covering.
I cut the filn to the size I need but before putting it on the
wing I squeezo it into a lit le ball and then flstten it out
agzin. Covoring seens to be easier after this trcatrent, there
are less big folds but thousinds of little ones. I imgine that
the rough surface produces anny grall eddies but prevents the
development of birger ones thus ralucing the drag. I renenber
that in one of the ecrlier editions of Indoor News a Danish (?)
nodeler vrote about an S0D wnich ferforned better with condense:
paper covering which probably enn be exdained by the sane the or?.

It night be rever'ing to rake test flights with indoors glitere
using the saze fuselege and stabilzer but wings with differenti,
treated covering aterinl and if I find the tiue I'll do sone
research and let you inow.

iell, that's all. I'u lookins for.ard to the
the next edition of Indoor News 1

Yours

3. Of ienbucger faalflurettbeuerb, Errebniase:

BID-X (FID-üosinner)
Eruachsene: 1.

1. Bundeson, Uve 8:22
2.Ondraceok, Günthor 9:00
3. Echlosser, Benno 9:52
4. Kellor, Peter 9:20
5. Phan, Duy-Thanh 8:19

Jugondliohe:.
1. Rupport, Roger 9146
2. Tachalloner, Alex 7:12
3. Herkt, Thonao
4. Reichort, Binon
5. Kónig, Peter
6.Ducko, Jürgen
7. Keßler, Doninik

RREGR
7B-0 (Nut Jugondliche)
1. Bundesez, Endru
2. Eialoben, Palk 3:49
3. Bohrimps, Flocta a 3:26
4.Koßlor, Dowtotk 3:26
5.Eraas, Martin 2 $59
6. Doll, Andreas 3:30
7. Durko,Jlirgon 2:48
8.Oatko,Sandor 2:19
9. Eingbo1l, Rall 2:43
10. Bunnel, Matthiao 2:15
11. Roiohert, 81001 •2:00

12.Bumsol, Tobias
TH
Erwachsene:
1. Bundesen, two 10:14
2. Ondraosok, Ginther 8:0S

3. Gerlaoh,Wolfgang
4. Routlinger, Egon 3:19

Jungendliche:
1. НаKeverno, Mohael 8:09
2. Markt, tynonas

2.
9:59

9:48
10:03
8:25

3.
9:00
9:21
9:20
7:43.
8:35

4.
10:29
10:07
9:43
9:22
8:47

9:12
7:07

9:09
7:56

6:45
6:12
5:15
2:21

6:32

3:59

3:27
3:40
3:27
2:42
3:30
3:01

1:55

4:16
4:04
3:24
3:16
3:23
3:23
3:28
3:20
3:00
2333
1:50

4:46
4:14
3:58
3:32
3:44
3:10
3132
3:16
2:32
1:46

2:16

10:24
8:50 7:55

4:59
4:52

4:22

7:07
4:20

8:13
4:07

5.' 6.
10:30 9:32
10:30 9:26
10:00.9:38
5330 9:41
9:33 9:03

8:46
7:23
7:26
5:50
5:50
3:43
2:54

HR-2688
4:28
3:44
3:00
3:41
3:18
3:30
2:53
3:03
1:36
1:09

4:11
4:24
4:00
4:02
1:15
2:58
2:27-
3:05
2:53
1:28

Gesaut
20:59
20:37
19:52
19:44
18:36

18:58
17:29

13:18
12:23

9:14

1117

6:36

-

6:40
5:08

5:16

-

6:28
5:23
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F1!.

MICRO FILM
IiJM

1--1---.JINIMPSCH Werner 2IHLINK A.

!FAYS! !RFA IRFA

BIVANHAEREN J.P.
! BELG!

F 1 D "BEGINIER"
!PL!

NOM 1 !NIMPSCH Werner
IPAYS! IRFA !

2ISCHLOSSER Benno 3| LUSENEORGER J.
IRFA IRFA

F1 D "BEGINNER" JUNIOR NOM /1IMERKT Thenas
IPAYS! IRFA !

E.Z.B. "JLINIOR"
!PL!

NGM 1!PROOST Erik ZIHANRIOT Christophe
IPAYS! !Belg!

IFL!
MICRO 35 NOM 1!NIMPSCH Werner ZIKLINK A. BIDELCROIX Jacques

!PAYS! !RFA IRFA IFR

E.2.B.
IFL!

NOM 1ISCHLOSSER Benno 2!WEIL Jurgen BIFROUST Joserty
!PAYS! -I----1IRFA iFFA IFELG!

1260 906 301 591 529 545 322 460 345 767 ----143 174 703 €73 480

1224 820 6.20 €.09 397 353 513 390 752 175 533 720 670 568
VOL

3 CОMP.

1486 1156 500

1490 ---- 1356 - --- 277

1439

VUL 585 387 494

10 606 585 556
COMP. 661 604 - --- 575

VOLS 438

457

516

VOLS 549 319

492 390

500 470

VOLS
6 COMP.

142 494

883 529 505

554 430

VOL

TOI AUX! 29761 2795! 891! TOTAUX! 1201 !
520!

1213! 1131! TOTAUX! 973!

284!
ITOTAUK! 1062! 860! ! TOTAUX:!-----!1650!

625! ----1 57€!
11791 1109!

8 COMP

TOTAUX! 1--cccc1 14231 13421

522 527

590 551

538

320!
1119!

CACAUUETES VUPEE - SENTOR NUM

!PAYS!

--1--------_-_.1!PELCRUIN Jacques
REANUTS

34.COMP: VO L

TYFE APPAREIL ---------• ILACEY M10
!FK

2!WEIL Jurgen P!ALFERY Antonin
!RFA
ICLOUDBUISTER
-Icz

"Heinkel He.706
-

4!FOUTNY Lubonir
ICS

-

5!DELCROIX Jacques
IFK

W.ALININ K-5 !TREMFIK

GIALFERY Antonin
Icz

!Farman F.45g
STAT. 41€,5! 456,5! 496.5!

99
110 117
112
102!

87

97

89! ------1€6
72!

3€1,5!

86 --- 96

424, 0! 470,0!

-
7IWEIL Jurger

!RFA
ISHY RIDER

SIGLOCKNER Siegfrie!RFA
!VOLF SPLANE

9IFRAIFIN Henri
!Belg!POTTIER 100 TS
-

10!DELCROIX Jacques !FR
IPOTTIER 190

469,5! 336, 0! 320, 0! 361,01
90 90 80 71 94 75 €1
93 83

88
1UE.!

83

63 68 91 $4 --- 89
--- 78 --- 71 ---12 44 S:3

€.0 62 92 76.

SAINTE FUFHIULE (+de2er) SENIOR NOM

IPAYS!

1!FRAIKIN Henri
!Belg!

-

2!KOUTNY Lubonir 3!SCHLOSSER: Berno
IRFA

245 ----237 189

251 222 219

OLS 256 233 243

10 239 250 235

COMP. 241 175 175

FISTACHIO NOM 1|WEIL Jurgen Z'ALFERY Antonin BIALFERY Antonin
COMP. !PAYS! IRFA

! CLOUDEUSTER
iC:z !CZ

4!DELCROIX Jacques
!FR

ISpitfire FR M:.XI IDRZEWIECKI IPOTTIER 100 TS
SIALFERY Antonin
icz

(Waternan Gosling
GIHANNAN Bill FiKOUTNY Lubonir

-
SISABEL Berino 9!UCHIDA Shoichi

-
101ORSINI Pascal

!USA
ISR 7B

ics

IGUILLEBAUD TANDEM IRFA IWINDHAM 1909
!JAF

ILACEY M 1U IFARMAN MOUSTIQUETYPE APPAREIL ! STAT. 460,0! 468,51 421,5! 434,51 428, 5i 501,5 302,0! 281,0! 282,5! 470,51
47 53 39 12 48 ---12 44
55 21 40 43--- 43 --- 10 25 44 ---39

VULS 58
57

---52
56 ---

47
13

---28
31

30 13 --- 48

17 --- 41

---19
40

43

79! €51 = 93! 84! 5g! 511 49! 40! 151 43! 4.11



Flemalle 1988

Von 26.-25.08.1988 wurde zun 12.ñale in
der Sporthalle von Flezalle (zelgien)
um die Fciale in & SaalfZugklassen ge-
kämpft.
Die doch scnon lange Zradition dieser
Veranstalting kann ihren jruad nicht in
der für Saaiflug nur bedingt geeigneten
Halle hasen. Es dürête das "ürurherun"

sein, dap jedes iahr immer wieder die
Saalflieger aus den angrenzerden Ländern
in den Vorort von Lüttich lockt.
Der Innenraum der Falle gleicht eher
einem Getreidespeicher. üas: oben immer
enger werdend, bildet in 10 Meter Eche
eine rur wenige N'eter breite verglaste
Dachgaube den abschluf. wach unten hän-
gerde Lampen und div. Streben ergeben
einen knapp 8 Zeter hoher Baum ohre Hin-
der-nisse.
Die Unterbringung brachte keine Proble-
me. Ein Teil der Teilnehmer zeltete di-
rekt neben der halle, während andere in
den schon bei der Anmeldung vorbesteli-
ten Hotelunterkünften übernachteten.
An den ersten deiden Pagen wurden die
bei uns bekannten Saalflugklassen geflo-

gen.
iVach einer kurzen Eingewöhnungszeit in
die Besonderheiten der Halle ging das
ganz gut, und ein Blick in die irgebris-
listen zeigt, das die deutschen Teilneh-
ner senr erfolgreich waren. In den klas-
sen I1D Mikrofilm und Mikro 35 (P1) gab
es Doppelsiege, während in E.Z.B. und
F1D Beginner jeweils die drei 1. aus
Deutschland kamen. Meine mit 24:50 Min.
in der Mikrofilmklasse erreichte Zeit
bedeutete neuen Hallerrekord.

LEARN GERMAN, PLEASE
Bruno Waechtersent 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.

30

POURING HOLE

З ММФ
30

Á= Sarstagabend gab es in der reben der
Cporchalle gelegenen Careteria für diese
Klassen die Siegerenruce, in der Erau
van Zauwaert ihren ganzen Charzzeigte.
Es gao eire senr hezzliche Ansprache
und spätez für die Zieger Pokale und
ein Kuiches.
Der Sazstagzachmittag und der Sonntag
san dann die leilnehner in den cei uns
offiziell kaum bekarnten Klassen wie
Sainte Fornule, Cacaruetes und Pistachio
an Start. Her konntenunseze zeilnehner
nur fute flätze beleger.
Wunderschön anzusehen waren die zwecks
Sewertung der Bauausführung auf Tischen
aufgebauten "odelle. Eigentlich waren
sie zun Fliegenlassen viel zu schade.
Das sie das auch könner zeigten sie
später mit Flügen bis an die 4:00 Min.
Den Nettbewerò in diesen Klassen konnte
ich nicht bis zun Ende verfolgen, da ich
nach der Siegerehrung an Samstag die
Feinfahrt antrat.
Sollte es in Jahr 1989 nicht wieder eire
Ferninüberschneidung wie in den letzten
jahres gebes, dann wird mich der 13.
Wettoewerb in Flemalle sicher wieder als
Teilnehrer sehen.

WEENEER NIMPISCH

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

Iso note that the annular rings have the same ‹
¡entation in your prop spar

B)

RICHTIE FALSCH



150 FUSELAGE SHOWN ½ SIZE
100 CG 50%

(2.5 MM BALSA

WEIGHT: # 4 GRAMS
FIN = 0.20

= 1.5

Mike Reeves "Lo-Tech" Cat 1 IHLG
The stab has about1/16 inch of T.E. reflex and the right wing about 1/16

FRONT VIEW T TIT GMM =0.30

58

DIH. 38
=0.20

STAB ~0.25



STANDARD COMPRESSION RIB

ANDRENS OR "BANANA" RIB

0.0004" WIRE OR KEVLAR

NORMAL RIBZ
POST 20-25MM
GLUE ON BOTH SIDES

OPTIONAL 7.
THE NEWEST: THE DEBATTY RIB
BRACED AFTER COVERING ON WING
COVERING JAG

VIA B3OYD FELSTEAD

Resulls from an Indoor contest in Helsinki Exhib.Center Fcb. 20th, 1988:
FID (65an) 6 Ent. 1. L. Englund

50'42"

2.Н.

Erofejeff 47'17' 3.H.Raulio
45'49"

Microf 35 сm1 Ent 1. L. Ehglund 24'39°
Penny-Plaue6 Ent. 1. T. Tynkkynen 18'46"2. T. Linkosalo 16'20"3. T. Sihvonen

15'3"

PeaiuLs11 Ent. 1. T.Twnkdanen 170 2. R. Posa
1193. M. Grotenfelt 114

Dear Jorgen,
I certainly wish to continue my subscription to your newslttter. It supplies the

most complete infornation about irdoor activities. how you here able to start and
such an impressive newspool is beyond my comprehension.

to send whatever ideas l have. I notice that Boyd Felstead sent in the trapezoidal

I have a fabricating suggestion which occurred to me while 1 wes reading Jerry
Nolin's instructive article in"Model hviation" which described his "jasy B".
sbowing his method for naking tapered propeller spars, he obviously was trying to
help builders who have hosgargity of tools ty showing a method of rousding ard taper-
ing which used special gufaingand sanding blocks. I tried his systerto see how it
vould work and as he implies, quite a bit of care and a delicate touch get the job

My own method 1s easier, but requires the use of either e notor counted chuck
(rotary vice) or a drill press. the forner, the finishing strokes are horizortal,
on the letter, vertical. I start with a tapered sheet of 5-6 lb/ft-
grain preferred.made beeaoe to contreneen ee re 1 1 -.0a5 ва/. Как
the sheet 20% longer than the desired k spar length and taper it fron slightly
larger than the spar hub to slightly amaller than the spar tip.ite sgur de i taee o ontoroa satety nize bola g a at oy sa co oa ce soe
piece of .omm dia dowel, and cement the large end of the spar in the hole. Mount
the dowel in the chuck and using a piece of folded sandpaper, very

A very accurate round taper will result. Then measure with
to find the desired hub diameter and make a diagonal cut for

a scarf splice with the other spar half. Cut tip off at desired sjar lengtr.

220

250

TAPERED BLANK
250

2 SQUARE SPAR
DOWELThe spirdle speed for sanding stould be 1000 - 1500 äfM. Any faster willcause the thin spar to whip and perhaps break off.

Yours truly,Jungerent
SANDPAPER

110

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

22



Maestro Jim Richmond:
Dear Jorgen,

Good to hear from you and good to hear that IN
I did use the Nagoya at Johnson City•

The ceiling height was similar
be the best arrangement, although I
certain about it when the competition began.

I figured out it would take a pair
42 min flights to win (which proved
but I had never done over 40 min at a site of thi:
height and was unsure about the benefit of a vari-

A new Cardington-style plane had been made which
was really light, requiring balast to make one gram.

the first day,
would have to do battle with the
40 min using an ordinary prop.

McGillivray showed us the way, using a variable

On day two I switchedto the Nagoya set-up,
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
ty good until Cezar uncorked his 44:59. An incre-
dible achievement in this site.

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

During the FlD Open International held the fol-
use only a

on the light Cardington-type plane to see how

I regard the two app.
min flightsas uptimum and believe a good side
side comparison was made,

are superior at this altitude and perhaps up

New designs?? Not yet,but maybe it
start thinking about the next generation. What do
you think???

VIESTRZOSIWA POLSRE BED OCSHAM PONSHRRB Of RD: ND
_juniors aotoctuo
1. KROTEBUTOT METEEINSIE
2.MAREK NAWROCKE
3.RAFKE, SEKLITERE
4.ANDRZEJ MAKOWEIO
5. PROIRBEAREWSER
6. ROBERT WOLDFINSKE

27:25
29 :36

35
19 08
16 20

pornausli17 : 31

soniors
1. SYINESTER KLUANA
2 EDWARD CRRBEZA
3. WLODZEMIERZ BEWIISE
1 MERDE FNROLA5. MARЕK ERZSBKA
6. PAWEE FRICIOEWZO2
7. ZBDGNREW SBIMANUSIO
& JAN DEFIM
9. RISZÄRD GZECHOWSIE
10. JAROSEAW SIERKO
11. RESZARD MTJLWSKE
12. RAFAE COLTA

респайьlі 32:39
slaski
bußgosla

30:58
26:43

рохкайькі 29:33
28:03

OroCTaNsiE 27:00
-*—- 21:40

вегайостоій 25:35
23÷07вelдроlії25:41
22:17
18:36

19÷21.05
WROLELW hala luccwa

28:46
23: 59
20:18

29:30

56:11
53:35
40.55
41:27

37:4037:02

33:50
30÷02
32:10
29 : 16
26:36
24 :20
26:45
22:01
22:56
17 :22
17 :50
18 : 50

66:29
: 00
: 53

58:49
54:39
51:20
48:25
47:36
46:03
43:03
40:07
37:26

MISIRZOSINA KRAJON DEMCKRACJ ILLIDNEJ FID
GHINRIOWSIS COUMERE SEOREEE PENENE LAN GEEE

N • POLAND- 19+21.05.
1. AUREL FOPA_
2. SHIWESIER HUJAWA

ROM. 35:04 36:34 70:45
ROL.I 32: 39 66:29

3. NICU BEZMAN
4. EDWARD CIAPLEA

2076.
FOL.I

31:40 47 66.27

5. WALERII DWENSKIGH USR
6, ALEKSĂNER ROMASZEW
7.

aSR.
CORNELILI MENGAIEA ROM.

58::09
55:32
54:45

8. LEOPOLD WALEK TCH.
9. MAREK NAWROCKE POL-I
P. KAREL BRANDEJS TCH.

11. ZBIGNYEW SZEMANSTA POL. I.I
12.SA DIHA POL, IL
13. RISOARD CHECHOWSKE POL. I
1. JAROSLAV JERASKE TCH.
15. JOSCF ZEORELSICE USR.

29
24
29
29
21 :40
25
23:07
25:00
19:41

23

26

19: 26
23:34

46:07
44:26
43:15

TEAM RESUOTS
1. ROMANTA
2- FOLAND I :3. USSR
4. CSSR
5. POLAND I

TOR ENOCOR, NENSO DRAWENG O

70:45
66 ÷22
58 :09
54
53: 35

66:27
61:00
55:32
51: 20
48:25

54: 45
46:07
43:15
44 :26
47:36

191 : 57
173 : 36
156 : 56
149 : 46
149 : 36

sn io

Equal rib thickness....
By Manny Radoff ... through Richard Ganslen!
Quite a number o people possess the Ray Harlan bal-
sastripper which canbeused for cutting ribs of
equal thickness/dimensions when using a aluminum
bar as guidefor therib template.
To save the redwood base use a piece of glass when
cuttingthe ribs
See the photos.

PEANUL SCALE • YOUNG•
I.SERET RURER MOKWNOCAAW BELLANCA
2. DAREUSK NASIADEK COCHV KGEK wW

PEANUT SCALE• JUNRORS & SENEORS.
I. SVLWESTER KUJAWA
2. SYLWESTER KUJÄWA

POZNKNL tixuas

3.MPROSLÄW STÄCHOWSKE сону юдек ww wask 1
4- JÃN OCHMIAN OLD BOYww PIPER CUB
5. JĂN GEOWÄCKZ
6,JERZH MAGNUSZEWSKI

POZNAN CANARD
iCrkoh

7. SYLWESTER KUJAWA CLARGET 1900
B. JÄN GLOWACKE PEPEr CuD

PEOTR ZXCHOSZO OroTowedrNoCK

STACHOWSKi CROWKAPUCWW OABRIEL
11, RBIGNREN WDOWEKOWSKE AWR OSRODEK SNEEME
WAKE• RETRO 1:2.OPEN.
2, STANES AW RURER3RTWEL TWSKEWECZ %S &

OLD Boy ww FRL.LON

CO PHENE SCXLE. ObENIMPELEC MESENкR,
F1D.150г SUE OLD BOf ww 02: 42

60 04 . 8

45
80
65
55
100
2596
90
85

02 : 10
02 : 014
01:43

TOTAL
C: 0 08-1

54.0
2 COMPETITORS
87
85

273
237
210

60

0020000
203
177
166

160

11 COMPETETORS

02:0501 :46 83105s
00:45 02:28

00:32 00:31.5 01:03.5

02:26 05:08

gHIG•YOLNG.
I. JERZY KURER
2• TOMASR NOWAX
3- TOMASZ ZIGADEO
4. PEOIR ZIGADEO
5. ROBERT MOKROWIECKE

NDK WROOLAN
KoRrE
MDK WROCKAW
SP15 WROZAW
SP 15 WROCKAW

34 .2
32• 2
31 •
23 • 3
21 . 3

39.3 73• 5
35. 4
19.8

67•6
50 .

20.20.3 43 6
41 • 8

23 COMPEreTORS
EHIG. JUNIORS & SENTORS.
1A DÄFUISE STERALSKE
2. JAROSEAW MAKUCH
3. KRZXSETOFGiSaTEROWECZ
4. JACEK SIERPOWIZ
3. WOICIECH KRAJNEX

OLD BOX wW
OLD BOXE wW
OLD BOX- ww
OLD BOSF WW
ÄWR OSRODEK

47.0
48.0
43.0

42.%42•

F1D• 450 •XOLING.
1. JER2Y KURER
2. PROTR NALEWAJKO
3. BOLESEAW ZAGORSIAR

MDR WROCKAW 06:36
COCHY KACEK wN 04 :41
сіCнy дCеK ww 01 : 17.3

52.0 99.0
43•2 91 •2
44.0
41.0

87.0

18-0
83.3
60,6

10 COMPETETORS

06:36 13:12
04:50
02

09:31
:51 04:08.3

• COMPETETORS
F1DO 450• JUNIORS & SENTORS•
1O RASZARD COECHOWSKE KRAKOW 10:09
2. JAN D&HM WALDWICE 07:05
3. MÄREK DRZEWIECHO CLESTOCHOWA 06:16

0g:03 19:12
07?01 14:06
07:15 13 : 31

7 COMPETSTORS
X3• *0WNSJERKX KURE MDK WROTLAW 07 : 12

EZB. JUNIORS& SENTORS.
10 JAN DEHM

PAWELFRECKIEWICZ3. RYSZARD CRECHOWSKI
WADDWICE
OLD BOK-WW
KRAKOW

:31
10:20
08:30

06:12 13:24
1 COMPETETOR

12 : 04
10 : 16

23:35
20:36

09:45 18:15
5 COMPETRTORS



Do you have a need for some modolling materials, try these:
FAI Model Supply

THE MODEL BOX Р.0. Box 3957
12 Cook Street Torrance
Roweston CA. 90510
СТ 06853 USA
USA
Compositos, Blues, covering matorials otc.
Champion Model Products
880 Carmen Court
La Verne
CA 91750USA
Rubber, rubber, jap, tissue otc. Has a lot ofvery good Chinese rubber - Panda Rubber
useful for indoor.

J.H. MAXWELL
14 Uppor Craigs
Stirling FKB 2DG
Scotland
Prop Jigs and form blocks, balsa for EZB props otc.

Mace Model Aircraft Co.

2u1 south 119th Laat Avonuo
Ok1ahoma 74128

Por aovesme and supplioo. sone dintorostane nou klto
JIM JONES
36631 Ledgestono Drive
it. Clemong

MI 48043-USA
Adjustablo balsa stripper, torquemeters, Boron etc.

MICRO-X-PRODUCTS INC
Box 1063Lorain0hio 44055
USA
Has everything for the indoor modeller ......

Rubber kits, outdoor oquipment, and rubber, rubber

Leif Englund, Finland
After participating in the k/Ch in Johnson CityLeif now thinks the time is ready for changing the
FlD rules. He would like to see a ban on variablepropellers as they are vory difficult to make andfly 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.
What do you think?

Questions: ( by Manny Radoff)
1, Would it be just as good to uso 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??

ChaFaet the hes ht of thilang poste arfoct rlying
Zubbar motothe bost way to got most turns into a
4. What ingrodients make the bost rubber lube?
3. What ingrodients should be part of a microfiln
solution to stop it from flaming up when trimmin‹
with a hot wire?

6. What 1s yout best microf1lm solution?
nat is the reason for using arc or olliptici

irfoils instead of the McBride or Simples
8. What is better for wing spars? larger sizes oflower density of smaller sizes of higher donsity
balsa?

WANTED
PECKS-POLYMERS
Р.О. Box 2498
La Mesa
CA. 92041
Everything for the scalo modeller and other supps

DRAWINGS F1D
F1D-Beginner, FID-X
Pennyplanes
EZB
Peanuts
Chuckgliders

Beginner models
Pencil dwgs/sketches will be OK as the editor willRAY HARLAN

15 Happy Hollow RD
Wayland
Маss. 01778
USA

do the inking ..do tho 1okd 51206/doomirbor aa poay1dota110: dAs
BUILDING AND INSTRUCTION articlos/sketches
RUBBER TESTS
TESTS on new materials/unusual materials

pacruaps aharp and contrastang (you w311 eot themSMALL PARTS INC.
P.О. Box 381736
Miam1 33238
USA.
Toflon tubings, toflon sheets, stainless steol wire,

COMPETITION reports/results
Events for the calender
Model THEORY
AERODYNAMICS

INDOOR MODEL SUPPLY STRUCTURE ANALYSIS
1887 West Haven, N.W.
Salen LETTERS/IDEAS/CRITICS
Orogon 97304
USA
Everything for the indoor enthusiast sport and hobby.
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