April 1994
DIARY
17 April Swedish Championships, S.-O.
Orebro Lindén, Hovstavigen 15, S-70363
Sweden Orebro, Sweden.
2-3-4 June U.S. Indoor Championships,

Johnson City  All (well, almost all) classes,

Indoor flying in Cardington

Indoor meetings to be held at Cardington in 1994:
10 April - LRS, 1 May - LPP, 22 May - EZB, 5
June - Int. Stick, 19 June - F1D, 3 July - LRS, 17
July - LPP, 31 July - EZB, 14 Aug - F1D, 28-29
Indoor Nationals - see diary, 11 September - F1D,
25 September - EZB. Index is flown on all dates.

Laurie Barr invites all readers to come to Carding-
ton on any of the scheduled dates. Transportation
can be arranged from Luton Airport (very close to
Cardington) or from London Airport.

For those that are new to Cardington, it is situated
on the A600 about 3 miles from Bedford. Drive
through the gate next to the field, go between the
hangars and turn left to reach the vehicle entrance
to No.1 Hangar. We close the big door at 11am so
if you want to park in the hangar get there before
then. No.1 Hangar is huge (100ft by 300ft by 1501t
high) so there is plenty of room for everyone to fly
and fun flyers are most welcome. Remember to
ring Laurie (tel. 0628 487544) the Friday or Satur-
day before a meeting to confirm the meeting is on.

USA Phil Klintworth, 936 Lakewood Rd.,
Fairfield Glade, TN 38555, USA.

18-19 June 13th International Indoor, F1D

Orleans + Beginner + EZB, J. Delcroix,

France 7 Rue de Foncemange, 45000 Orle-
ans, France, tel. +34 925 130923

25-28 Aug 18th International Indoor, All

Licge classes, F. van Hauwaert, Rue de

Belgium I'Ermitage, 8, B-4400 Flémalle,
Belgium.

28-29 Aug British Indoor Nationals, Index over

Cardington 2 days; 28th: EZB, Lim.PP, Catapult,

England 29th: F1D, LRS. L. Barr, Herries
Cottage, Winter Hill Road, Pinkneys
Green, Berks. SL6 6PJ, England.
Ring Laurie the Friday before (tel.
0628 487544)!

20-25 Sept 1994 Indoor World Championships,

Slanic Federatia Romana de Modelism,

Romania  Str Vasile Conta 16 Sect 2, 70139
Bucarest, Rumania. Tel. 40 131 20-
160,fax 40 131 20161. See details in
IN24.

26/27 Sept F1D Open International,

Slanic Federatia Romana de Modelism,

Romania  see above.

COLOPHON

Indoor News is published at least four times a year
and covers all types of indoor models, from peanuts
to microfilm. Texts can be sent in Dutch, English,
German and French (I can read the latter two, but
pot write them). Please type your texts on 12,5 cm
width. Texts can be sent on floppy disk (3% or 5%) in
Wordperfect or ASCII format.

I can make the drawings, if you are no draftsman. I
prefer payment of subscriptions per six issues. Paying
by Eurocheque, Postal Money Order or sending bank
notes is free of handling charges to the recipient.
Please bear the handling charges yourselves when
paying by Eurogiro or with foreign cheques. The
Eurogiro account number is 4406860.-

Editor: Subscription:
(per 6 issues)

Thedo André

Meijhorst 35-43 Holland NLG 20.-

NL-6537JD Nijmegen
The Netherlands

Europe NLG 30,-
Airmail USD 20,-



CAN FORMED LRS PROPEL-
LER BLADES

by Kai K. Halsas (FIN)

GENERAL

Most of the published LRS (Mini-Stick) drawings,
my own included, do not give detailed information
about the propeller design. On a small size A4
drawing there is not even space enough for detai-
led propeller calculations. In the following I will try
to have a closer look at the LRS propeller design.

DESIGN FACTORS :

The main desxgn factor in designing a can formed
LRS propeller is the Pitch/Diameter ratio or P/D.
Different types of model airplanes have quite
different P/D ratios. Many factors, such as ratio of
flight speed to prop RPM etc. determine the
selection of the P/D. Generally it can be said that
outdoor rubber Free Flight models have lower P/D
than Indoor models. The P/D for indoor models
can vary with eg. the flying site ceiling height. High
ceiling lower P/D than the P/D when flying in a
low ceiling site. Enclosed is a list of typical rubber
model P/D’s:

Model P/D

F1B 1,2-1,3
Outdoor Scale 1,2-1,6
FiD 1,5-1,9
EZB 1,8-2,2
P-P 1,8-2,0
FiD-B 1,3-1,9
LRS 1,8-2,5
Peanut 1,1-1,5

I have also collected data for LRS propellers from T
rd et

some Indoor Newsletters:

Model/designer D P P/D
Aoshima 6,22" 11,02" 1,76
Biscayne Baby 6,14" 11" 1,8
Stinky Stink II/S.Fink 6" 12" 2

L. Barr 6" 12" 2
Winner/Triolo 6" 12" 2
K777/Krush 7" 17 2,42
Kinoshita 598" 15,75" 2,63

CAN FORMED PROPELLER BLADES

The LRS plane is. or should be, a fun plane. It
should not be designed and built too complicated.
The most difficult part to construct is the propel-
ler. Curved pitch blocks are time consuming to
make, and at least I am too lazy to carve 3 or 4

\

blocks for each different ‘P/D to be tested. Can
formed blades should be adequate for the LRS
propellers. Can formed bl‘ des do of course not
form a true helical pitch and the blade center line
is not straight, but who cajn see (or measure) the
difference in propeller performance?

Instead of a can one can use other curved surfaces.
Jim Jones (1) supplies cylindrical form blocks made
of cork. These are handier to use than cans. He
also checked the dlfference in pitch of a can for-
med blade compared to a true helical pitch.

FORMULAE FOR DETER
ANGLE ON THE CAN
Chernoff (2) and Williams (3) have published
formulae for calculating the can angle for propeller
blades that extend to the propeller shaft. Hender-
son/Tenny (4) show a method to calculate the can
angle for a propeller whe}'e the blade starts at a
certain distance from the shaft. There might be
some additional formulae, ‘but these are the only
ones that I have in my hbrary

ING THE BLADE

We need another design Fctor, in addition to the
P/D, to calculate the can angle. We need the ratio
between the prop radius (rj and the can radius (R)
or 1/R. For the Henderson/Tenny we also need the
root radius (rr). We have to know how far on the
spar, from the hub, the blac;ie starts.

The formulae and calculations are presented in
Appendix No.l. I have Tconverted the original
formalae to a format suitable for computer calcula-
tion (Exel program). The calculations are made for
a P/D range of 1,7-2,5. Figf.l shows graphically how
the can angle varies with rﬂf(.
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The can angle increases w‘uth smaller r/R (=larger

can) and decreases with larger r/R (=smaller can).
Too small 1/R could result in excessive distortion
and a too large /R would probably result in exces-
sive camber of the propeller blade.

I am using for my LRS model the European size
Coke can. The Dia. of this can is 66mm (2,6"). The
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Dia. of my propeller is 165mm (6,5"). The ratio 1/R
is then 3,25/1,3=2,5. A ratio of 3,0 would result in
a can size of 3,25/3,0=1,08" or a 2,17" diameter
can. This size can gives a camber of 13-14%, as we
show in Appendix No.2 (probably too high cam-
ber?).

In the Henderson/Tenny formula I am using the
blade length as r. The r/R is consequently
2,99/1,3=2,3. The tip angle and the root angle are
"baked" in into the formulae. These angles are,
however, calculated separately in Appendix No.2.

A comparison of the can angle for different design
formulae shows the following (for a P/D of 2):

Chernoff 24°
Williams 23°
Henderson/Tenny 22°

THE HACKER FORMULA

W. Hacker (6) informed about a formula to calcu-
late the radius of a curved surface, when propeller
blade chord and camber are given. On my next
propeller I will use a chord of 1" and a camber of
10%. The Hacker formula (Appendix No.2) gives a
R of 1,3". It happens to be exactly the radius of my
Coke can! A radius of 1" (can dia. 2") would give a
camber of 13-14% (too much?).

THE SET-UP ANGLE

Most builders use some kind of propeller pitch
gauge to install the blade on the propeller spar.
The fixture can have a sliding angle bracket, the
bracket cut for a 45° set up angle. The 45° angle is
quite easy to make. You just cut a square along
the diagonal. The position of the 45° angle varies
with pitch, or P/D. In Appendix No.2 is shown the
factor "f", with which you have to multiply the prop
radius to get the location of the 45° set-up angle.
Ex.: Prop r=3,25 and P/D=2; 0,64x3,25=2,08" =
location of 45° angle. Our propeller can now be
described as a D=6,5" and P=13" propeller. we
must remember, however, that we have the pitch
13" exactly only at the 45° station. The pitch differs
slightly from the true helical towards the root and
the tip.

f= factor for location of 45° angle = 0,64
radius for set-up angle = 0,64x83=53mm (2,09")
~ = symbol raised to the power

REFERENCES

(1) Jim Jones - Private correspondence, 1991-1992;
Address: 36631 Ledgestone Dr., Clinton Twp., MI
48035 US.A..

(2) Max Chernoff - "Form bent propellers” 1964-
1965 Model Aeronautical Year Book, Frank Zaic.
(3) Ron Williams - "Building and Flying Model
Airplanes".

(4) Bud Tenny - "Free Flight Indoor", column in
Model Aviation December 1989.

(5) W. Hacker - Private correspondence, 1993.

Can prop formulas

Appendix No 1
Chernoff

(ASIN{(((SO(ATAN("P/D"/PI()))* 180/PI())/c/R")"2J(180/PL()))/2))*(180/PI())

a P/D r/R
25 1,7 2,5
25 1.8 2.5
24 1,9 2,5
24 2 2.5
23 2.1 2,5
23 2,2 2,5
22 2,3 2,5
22 2,4 2,5
21 2,5 2,5

Williams

ATAN{(2/'P/D™"SIN((180-(ATAN("#/R"/P1())* 180/P1()+80))/2* PI{)/180)))* 180/P)
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Henderson/Tenny

80-((ACOS((({{ATAN("P/D"PI) r™))-(ATAN(*P/D"/PI())))" (180/PK)))/360)"2 P}/ r/R))*(180/PI()))

SYMBOLS AND SPECIFICATION

D= prop diameter = 165mm (6,5")

r= prop radius = 83mm (3,25")
blade length = 76mm (2,99")

R= can radius = 33mm (1,3") .

P= pitch = 330mm (13")

P/D= Pitch/Dia ratio =2

1/R= prop/can radius ratio =25

a= blade angle on can = 22°

rr= root radius (r1/r) = 0,092

C= blade chord = 25mm (1")

t= camber ratio = 10%

a P/D r/R rr
23 1.7 2,3 0,092
23 1.8 2,3 0,092
22 1,9 2,3 0,092
22 2 2,3 0,092
22 2,1 2,3 0,092
21 2,2 2.3 0,082
21 2,3 2,3 0,092
20 2,4 2,3 0,092
20 2,5 2,3 0,092



Appendix No 2
Hacker

(("C"/4/"t")+("t"/"CmY)*("C"/2)

R c t
4,18 1 0,03
3,15 1 0,04
2,53 1 0.0
2,11 1 0,06
1,82 1 0,07
1.60 1 0,08
1,43 1 0,09
1,30 1 0,1
1,19 1 0,11
1,10 1 0,12
1,03 1 0,13
0,96 1 0.14

Root angle for different P/D ratios
(ATAN("P/D"/PI()/"sr"))*(180/PK))

Robt angle

P/D re

80 1,7 0,092

a1 1,8 0,092

81 1.9 0,092

82 2 0,082

82 2.1 0,092

83 2,2 0,092

83 2,3 0,092

83 2,4 0,082

83 2,5 0,092

45 degr set-up angle
"P/D"/PI()

nfn P/D
0.54 1,7
0,57 1,8
0,60 1.9
0,64 2
- 0,67 - 20
0,70 2.2
0,73 2,3
0,76 2.4
0,80 2,5

Multiply prop radius by "f" to get location df 45 degr. set-up angle.

Tip angle fo diff P/D

(ATAN("P/D"/PI()))’(‘I 80,

Tip angle P/D
28 1,7
30
TR
32 2
34 2.1
35 2,2
36 2.3
37 2.4
39 2,5

1994 SCALE FLYER CALENDAR
INK SKETCHES/REDUCED BUILDING PLANS
A DOZEN PLANES WORTH MODELING!
$5 ppd CASH, CHECK OR M.O. TO:

DAVE LINSTRUM, 11530 WOODGLEN
JACKSONVILLE, FLORIDA 32223
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RECORDS

36’40 F1D Microfilm Cat. I World Record
Bob Randolph (USA) January 9, 1994

It can’t come as a surprise: Bob now also improved
the Cat. I world record and now holds all Interna-
tional World Records in the F1D Microfilm class!

Exhibit VI: Description of Randolph 36 Min 40 Sec Record
Attempt F1D 32a (Cat. L, -8 m)

January 9, 1994 was a partly clou;dy day with a high tempera-
ture of only 66°F (18,9°C) with 10\» humidity and light winds.
The ﬂymg site was the Academy Elementary School Gym
located in my home town of Loma Linda, California. This site
used to be one of the best Cat. I sites in the world due to its
25°1" (7,65m) ceiling, good air, recessed lights, and solid
wooden beams that made hang ups almost impossible. Its
85x105ft. (25,9x32m) floor area is|surrounded by six basketball
back-boards. Almost two years ago, the school installed row
after row of 2x6 ft. sound proof hang down panels which
lowered the effective ceiling to 23|ft. (7, Olm) Worst of all, the
bottom of the panels are very catchy on wing upper bracing
wires.

My Super Cat II is a proven design that already has pending
World Records for Cat II, IIT and IV. It features an asymme-
trical cambered double tapered high aspect ratio wing. It has a
very efficient VP propeller with boron ribs and outline and
separate nylon adjusting screws for maximum high pitch and
pre-load tension. The design is optimized to match the charac-
teristics of the new more powerful Tan II rubber.

For the first three hours of the| trials, the site had cold air
turbulence that made flight adjustment difficuit. I finally made
several reasonably good half motor test flights of 2032 and
20'29. 1 decided to attempt a full motor official flight at about
2:30 with a gym temperature of 66°F (18,9°C). I carefully
wound 1740 turns into a 11.5x.061x.0435" (292x1.55x1.1mm)
Tan II motor and backed off 60 turns for a launch torque of
34, Super Cat II was released about 3 ft. from the floor and it
started a very slow but steady climb. It reached the bottom of
the hang down panels at 13'27. %e 9" long wing post extensi-
on helped the model below the panels and reasonably cente-
red. However, many steers were 'still required because of the
50-75 contacts with the panels. Finally the ship levelled off
and the last touch was at 29°12 into the flight. Super Cat II
settled to the gym floor at 36°40. The turns remaining were
determined to be 320, so the average RPM was 37.1.

Super Cat II has broken by
World Records. Perhaps the

In only the last five months,
sizable amounts ail four Indoor
name I chose is too conservative.

Japanese Records

16’19 Open Easy Bee Cat. I1
Satoshi Kinoshita Qctober 11, 1993
4124 F1D Microfilm | Cat. II

Decelmber 11, 1993
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Fléchair

by Jean-Francis Frugoli (F)

"Fléchair" is a model that I designed for a class of
young pupils (and their teacher) that did not have
any experience with aeromodeling. The model
requires a minimum amount of materials and tools.
There is fi. no need to buy a commercial plastic
propeller.

A positive characteristic of this simple model is
that the basic adjustments of an airplane around all
its axes can be learned easily. Even when it is badly
built, heavy or warped, it will still fly well in a
small gym hall. Flights of more than one minute
can be achieved by the best models, but duration is
of secondary interest at this level. The reward of a
job well done is in a couple of nice climbing turns
to the ceiling. And damage, if it occurs, is easily
rcpaired.

F1D for newcomers

Now that the very light Polymicro plastic film has
become available the opportunity exists for easier
to build F1D-like models. I have not yet heard of
newcomers to F1D using Polymicro. Wood sizes
probably have to be increased a little and the all-
up weight will be around 1,5 gram. Who has expe-
rimented with Polymicro on a F1D size model or
has a (detailed) plan of such a model?

Laurie Barr (GB) recently gave the following
comments:

"Regarding covering an F1D with Polymicro, we
have not yet done this in the UK, but we do fly a
lot of the American class called "Intermediate
Stick", which is an ideal class of model, for a
beginner. The rules are 100 sq. inch (6,45 dm’)
wing arca maximum, no microfilm. Bernie Hunt
has a design with elliptical wing and tail, that flew
in Cardington last year for almost 38 minutes,
surpassing the American record by 3 minutes plus!
That design was beyond a beginner at the weight
he made it (about 1 gram), but could be beefed up
(larger wood sizes) and made suitable. I will try to
get it drawn up for you!

As for covering, I find the best method is that
described on the EZB plan (see IN25). It is more
user friendly than spraying direct from the can,
onto the wings, and it is much lighter and you have
control of the weight of the adhesive and its hand-
ling much more effectively."

Butty VP-prop II

Several readers asked to clarify the purpose of the
small cylinder on the drawing of René Butty’s VP-
prop (see IN 24). To solve the mystery: the cylin-
der is not a part of the actual mechanism. It illu-
strates the way René machines the torque arms
from round stock aluminium. First the groove is
grinded or sawn, the "disks" are turned on a lathe
and these are then cut and filed into their final
shape as a torque arm. Aluminium is choosen
because a steel arm would have had too tiny di-
mensions. Aluminium has the same stiffness/weight

ratio as stgel. Slet 02
L ¥
~ ’ '[L’, l@
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F1D BEGINNER - Sport B 1992

by Giacomo de Angelini (ITA)

Technical details:
Motor stick -Balsa 0,6 thick C-grain, density 80/90
gr/dm’. Rolled around tube ¢7 mm.

Tailboom - in two parts, one L=100mm, one
L=255mm. Thickness 0,4 C- or B-grain, rolled
around conical boom.

Wing and tail outline - balsa A-grain, density 100
er/dm’. Wing 1,15x1,0mm, tail 1,1x1,25mm.

Wing ribs - Cntr + dih.brk. built-up: rib 0,8x1 B,
verticals 0,8x0,8 A, lower 1,25x0,8 A.

Tail ribs - 0,8x1 B.

Prop bearing - 0,6 dural.

Rear hook and prop shaft - ¢0,5 piano wire.

Wing bracing - silk thread.

Fuselage bracing - ¢0,1-0,15 dacron.

Wing posts - ¢2mm in paper tube.

Propeller - balsa 0,6 thick, density 70/80 gr/dm’,
thinner towards edges.
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1993 Japan vs USA
F1D Postal Contest

Report by Thomas Vallee (USA)

The 1993 Japan vs USA F1D Postal Contest has
proved once again to be a strong contest. We had
six flyers post 30 minute flights. The first place
team honors were won by the Japan Kawasaki
Team, followed closely by Bob Randolph’s USA
West Coast team.

Individual first place was won by Steve Brown with
flights of 34’01 and 32’45. Satoshi Kinoshita of
Japan was second with 32’10 and 31’53. Bob
Randolph (32’20 and 30°20) placed third. New 30
minute flyers Stan Chilton, Shigeyoshi Nonaka and
Kazumasa Kihara won 4th through 6th place ho-
nors. We have had a good contest.

Mr. Shigeyoshi Nonaka, the organizer for the
Japanese side, has to be complemented for fine
contest organization and the excellent team effort
by the Japanese flyers. I would like to thank team
captains Bob Randolph (USA West Coast) and

JAPAN - UNITED STATES

Jesse Sheperd Jr. (USA Sputhwest). Their efforts
were crucial for the Ameriqan side of the contest.

I consider Jesse to be the unsung hero for this
contest. The mght before the contest all his models
were destroyed in a freak handling accident. His
model box was dropped m just the wrong way. In
spite of the problems, J esse‘ was enthused by the 30
minute flying of team mate Stan Chilton and looks
forward to flying in the next F1D Postal. Thanks
also to Jim Clem who was a last minute substitute
for Jesse Shepherd Sr. whose models were also
destroyed in the accident.

Limiting the contest to Caﬁegory I sites has allowed
us to eliminate the fudge factors. The best time
wins. We have shown thaLt you can do the same
time in a‘Cat. I room in Tokyo as you can in a
Cat. I gym in California or Texas. In fact the
results were much the same as what we would see
if all the contestants were ﬁlﬁng in the same room.

The idea is still new. Hovycvcr as more ﬂycrs see
the p0531b111t1es of Postal Contests, my hope is that
this contest will lead to expandcd interest in F1D
modeling.

F1d POSTAL CONTEST - 1993

Individual Standings

Contestant’s Name Side 3 4 Standing
STEVE BROWN USA [:17:23]:31:34 | 34:01 | 32:45 [ii=:e | : 1
SATOSHI KINOSHITA Japan [i25: 820 32:10|:27:23: 31:53|. 31743 64:03 2
ROBERT RANDOLPH USA 3:37 | 32.30 | 30:20 |50 62:50 3
STANLEY CHILTON USA 071 14:54| 28:25 : 59:50 4
SHIGEYOSHI NONAKA | Japan 24 | 27:10 [i23:13 [l | 59:34 5
KASZUMASA KIHARA | Japan [F5:-3i]:18:53] 27:46 | 27:15|:25:25 | | 58:49 6
THOMAS VALLEE USA 28 [:23:29] 27:50 |#8:05 © 54:05 7
KENICHI OHTA Japan [24: 1:487 28:42 [:23:53] 53:37 8
T. OKADA Japan [/09:55: 1:23:01 9
YASUTAKA TANAKA Japan [:15¢ 10
PHILLIP KLEINERT USA [103:40; 11
RYOSUKE HARADA Japan [509:58:°11:11 7 08:4 12
DAN BELIEFF USA [i20: 13

| ROBERT GIBBS USA 103 14
T. MATSUYAMA Japan [:07:36% 15
S. TANAKA Japan 16
JESSE SHEPHERD JR. USA 17
JIM CLEM USA 19:38 18

12




VSN L§STE VO 'A3qieA ouatop ‘oauq wwduuds 08Tz

TVLOL WY3L SEHIDHOH  :01 SIIVISP Puds "1 ‘SUOTINALIOD *SUCIUPPS 10,
W30 WIr (umoys 53 55015 &q “jonprpuy £q *Kuo 1403 1529) wed | - WO EYIVA ~ TSSVID
"HF QYIH4IHS 3SS3F paprpour swy3yf joroyfoun puv 10190 wd 69190 ~ [SSVID «
V1S
SRR ISUNHDAVT | pL6t x | soor vsn NHO! ‘CTORLL
WeISeILoD NooNIMvD | 9861 | X 1o SNV REHIAN OLIO ‘D¥NENIA0Y
NowN@avD | seét | X oy HoaZo Tt VNIV
) . . ) ALIDNOSNHO! | 8861 | X yLop VAVNYD MOVE ‘AVYAITIOON
1SIMHLNOS VSN - WYAL XL 'projpeq 'Wp youey skog - Uopedo] wvvinvs | zget | x S0t ven T MO
NOIONICIVD | £861 | X sTioy anvioNd 804 ‘AFTvE
W10l Wval VNVVINYS | 9861 | X scioy vsn TAWVA ‘SNEAQLS
VHYNVL 'S NOIONIGMYD | 8t61 | X 9€:0t NVdVe 'S ‘VIVNON
VIANSIV L VNVVINVS | 5961 X | teoy vsn ZOr ‘™o Td
k Nov | €361 { X 6c0v vsn TS ‘DETINH
vawio L . NOIONIQMYD | 2961 X | vrov QNVIONE NOY “YZdVid
: : 5 YNVVINYS | #2617 | X yS:00 vsn FONIVTO “WAHLVIN
SN SIURSeIOD NOWIY | €661 | X [4 £33 vsn NVI1S 'NOLTIHO
VNVVINVS | L8361 [ X ET: Y vsn VA ‘NVINJIOH
VNVVINVS | €961 X 1z vsn @@ ‘TIOLS
VLOAOL - NVdVP - VAL UBHEY 1YSMHINS MOAD [UORY - LORED0T NOWMY | 6L61 | X £T:1p vsn A¥E ‘ANSW3Q0d
VNVVYINYS | €961 X | ey vsn €0H ‘ANIIINVHD
NIOL Wval NowIv | o066t | X ST:I¥ vsn NOQ “MAZOUVSIS
VNVVINVS | €961 x | o vsn WOL ‘HONIS
343n38 Nvd Nowtv | 1861 | x oE: 1Y vsn OIa TISHVEO
1H3INIT TN diTUHd SYNLIZLON | $961 x | 10y vsn . ang “SVWoY
35TIVA SYNOHL NOIONIQUVD | 9861 | X €0:TH ANYIONT FAVA WAL
= NOIONIQMYD | 9861 | X 90T AUVONNH SVHANY ‘2!
i ISHNHDIVT | €861 | X 0TTH vsn VS ‘OZZINNVD
Bupuelg)  eioL 9 S 14 € e ¢ SURBN SjuelSeIod NOWIY | 6L61 | X sTTH vsn NVQ ‘VNINOQ
Noiv | sser | x 6TTh vsn ANV ‘AVITIVO
OqUEOID) LNIOUPNY YSYN - LOAR00T NOLONIQNYD | 9861 | X £ETh ANVREZUIMS YAITA ‘NNVINNBEEIS
Wiequeod : NOWNV | 1661 | X vETY vsn AQEVTVIONOT
VNVVINVS | L861 | X vyiTy vsn FOf “dAISOd
WIOL WvalL ISUNHDIVT | 6961 x | €szy vsn NOY ‘ENZIOH
WHVYNYL WIVLNSYA VNY YINVYS £961 X LIEY vsn TIE ‘GOOMLY
ViHO IHOING VNVVINVS | €961 X | szer vsn JANVE ‘SONIIAND
AVDOUM | T661 | X SEiEy anviod YAISIWTAS VAV
VIYNON tHSOAIDIHS NOIONIKIIVD | 9861 | X LEEY AVONNH 0SZ3A 'IVAOSYO
e VYNV VINVS | €961 X | rer vsn AINE *XH3dON
S v € z b SWEN SWSeuoD Nowiv | €66t | X £viEy vsn god ‘sgdIo
NOIONIGUYD | 9361 | X 10:0% SANVTYEHIAN OGEHL .m.wmz<
NOIoNIQUYD | 9861 | X 10:v¥ GNYINL LLINE ‘FHON
OAXOL NYdVP - Wv3L WD uodg oloWrZi - Liogeoo ISUNHDIVT | 1661 | X 90:p¥ vsn QYVHON ‘Dlod
NOIONIQMYD | 1961 X | ozivy ANVIAMEO ‘M XY YEONIDIOVH
WIOL WYal NOIONICMYD | ss6t | X LEWY aNvIONE QUVN¥EE ‘LITISY
e ISUNHEMYT | 0661 | X bhivy ANVTEZUMNS NG ‘ALLNE
S88io I YNVVINYS | ¥L61 X | evpp vsn FONTUVTD WEHLVIN
HJTOONWVY 1H380H NODIV | 6L61 | X 65:bY vsn d13d ‘SATIANY
NMOHE 3A3LS NOLONIQUVD | Z961 x | tisey vsn TIVO ‘NIIGRY
.................... ] Nowiv | €661 | X scisy vsn €04 ‘HII0ANVY
NOIONIQMVO | z661 | X ovish anvIoNd QUVNNEL ‘INNH
SURN SIRISOIIOD NOIONICIYD | 2961 X | obisy ANVIRED ‘M HY ‘SEN
VNVVINVS | vL61 X | ossy vsn A¥E ‘AMSWEA0H
1SVOD 1S3aM VSN - Wval WAe [00YdS BPUNY BLWOT - Logeso] NOWNY | €861 X 29 vsn MIVHOR ‘Dlod
Nowdv | osér | x ELLY vsn AVY ‘NVTIVH
- NOIONIGYD | z861 | X 8T:LY aNvIENa ARINYT WivE
: Y101 Wyl NOILONIMYD | 9861 | X wiLy vsn WIf ‘ANOWHON
vasy VaVHYH DINSOAL NoDIY | €661 | X LE'SY vsn ALIS ‘NMOYd
; VRNZVL ISUNHARVT | 1661 | X 00:6¥ vsa UYZAD ‘SANVE
M”.ww. VUVHIN VS S IsYnHDIVT | 1661 | X SEi6 vsn ang “IviNod
i} €0 > Nowtv | 9L6l X | 1os vsi MOId ‘DISTYAOX
i NOowNV | 6L6l X | eies vsn WIf ‘ONOWHOY
0L NOLONIQUVD | €861 x | zzes aNvioNd QIVNEL ‘LITISV
VNVYVINYS | €661 x | 90:ss vsa 208 ‘HITOANVY
DIVSVAMYN NVAYP - WY3L U9 Lods oloUTZIA - UoRR0T aLls AVAA =T »1 dRWIL AYLINNOD FWVN
€661 - 1SIINOD VLSOd Pid 661 Asenuef a4n10 ILNNIN ALYO0d

13



— o 0% —
* - ST C - pu— < Le-1 Avd 3sS :
ot \@N\V &: Gﬁum ST Greoat: vd 3sS|NS3 wmoaei 3N|SS30
- —sr¢
.ﬂu . _ L e NIAtw vsave At
N3[SSOr aNTd 2P ; BN ¢
w a4 JO% no | _ M
wo ._N_Qm INANIAD wne '
mm Q Ouu_z Taed sep abeinon ‘wwgy ¥p syaneb § spuesl o ~
.n:.m ‘21109 ¥ 10 sysneb x SAUNP Juos -~ 3
|—|Z —< m m m > _o:n:- »p 13 Sl P £3PIOS EN) > v
- . S—rTOTETTCTE, ~II N
" | < m ._l “ _ " ST TAZERD n t
LA o ¢
>
L~ T m JAR
_/ ! H i ] iy
ﬁl ' _ [ * 9 ”
N I . TTE N (- ;
D BT Ty * _ o n
] Swrny w o) .u ¥
b et U PN INIHIONTRS 13uDId THUP SO TS bt b
syt e I TPk : - s \
U - e NOISYIA [ 2
\ ] H _ "
X RN
) - : H
o R T PR T T Y S TR T F T B T Y T K ;
1o X03J3 913493 3p 2I€ 10)1QE L6 p 11O Uu \ 25099 ¥y 130 ) Ty _ _ w
. ol/gav ag U
- \fr NILYSHIANGI I1d¥d no) >
b . ] 255104 o
" cl Ocoyly ‘% IN I TATOYIATOL, . '
. (od
\ T a I||./.o_3 v | . ANIWFEANGIFL " —
— ! ' ] w ' ¥Invd ; .
: Lil 3 Y I . o e
. | © e ———— > 2 . . U
= |o = : e } .\ - SR NTNUID snAsIN -
2 = = o\
‘ ¥ o \ 1111/ = =
WP 09 |5 S e .%J. % - W .
n BHONYO ¥ S5V SIA
aE H ¢ awesssvesvan
. o ) . W $39Y 1934
TR 90230 "__.&n .M L 18
1 S e [ b ’ N
_ . _ > N ° 3 *InPowW AP uoIdUYY
" W o d w LoV N H » e 331p4,) 99 sud 3| ymsaly
" m. < Mo ww gy sed 2 e .
o ! 3 : i wwopg dpwesp 70C2h %N (Fres1’y no)
: N HN _ T 20065 INLESI'L sung T
a“ lﬁﬂ ! “ -WU_.-WI ——— e | a rlQGn. ¥nanomoy :¥N3 10N
- > ; , */e 9 ED2II 212132 3p % v DIE, P UJOId d
x X - NH l | 3 " " XTI
> i /.8 ] i o 1 yvo Ay gzvy 18 - MIAPNTIT S
- i FETT— b Tveve ¢n - j— APFIIE Joi
:\Amﬂm‘.\mﬂ \ = Yy, /e ow) H - . "?...‘u;.c:unau. # n ol I ¥ }mqqu.h
1 ] n S YZLvies 9w Vswe n2 39v1d)0 \
. w.u. 7739 &d e w 3 S
= : o == = s — A= — 1"
—_ s 2 x +
= — . ° Jtiomed v t......uﬂ. w“qt- z.m T 1)ty T .m—
o -~ dr 313 I< 35w 3vay 2a anInD “ [IAE]) 2
G 1 1o z - —p e Al _ ¥2igvs &
b ) 5 ST 5 by 73 viive vni
o ) : i ! - — H
$ | | o2 "
H Jf ! !
3.¢u>d:Uﬂ.u.rcom 3YL00d 4nUS N = e
Q0 Y SNOILIIS $31 3winaju el o] .
G¢ W 1doudlW NOISWIA unod o —r2E e ey
WG I

ANaINW




TOOLS FOR MODELERS
by Vernon Hacker (USA)

I herewith introduce you to a program of
donation to the A.M.A. (Academy of Model
Aeronautics) through me for the indoor fund.
The following tools are available from me
(postage paid) for the following donations. The
small knives are eye scalpels and a donation of
$5.00 will get the modeler three of these fine
bladed knives. These are disposable instru-
ments that have been resterilized after use in
surgery. I find that they dull easily but also can
be easily resharpened on a fine stone. The hot
wire cautery is also a disposable tool but since
we now have to buy them I must ask for a
donation of $12.00. The cautery is the most
handy tool to cut microfilm and plastic cove-
ring films. The drawing by Ray Harlan shows
where to cut to replace the AA battery.

The long reach tools are rejects given to this
program by Chuck Slater and Kevin Smith.
They are both indoor flyers from Miami Fla.
who manufacture the instruments for use in
laproscopic surgery. My scale modeling friends
find them very useful for removing broken
rubber from the fuselages of their models.
Each long reach tool costs $10.00 in the
U.S.A. and $12.00 anywhere else.

Eye scalpels

It all started with a conversation with Ray
Harlan when I sent him some of the knives
and also a cautery. He suggested that since we
were getting the tools free that the monies
generated be given to the AM.A.. And so it
came to pass, that Slater and Smith upon
seeing the announcement in one of the new-
sletters sent a box of tools to the 1992 U.S.I.C.
for use in the program. The 1992 fund totaled
over $3200.00 which we gave to the Indoor
fund. The 1993 contributions totaled $2800.00
and was transfered to the A.M.A. junior fund
and a little to the museum fund. I mention
these figures not as a bit of bragging but really
with amazement that there was so much de-
mand. It is also interesting to note that many
modellers sent extra money for the tools to
increase the pot.

I hope that you will enjoy using these tools.

Vernon D. Hacker, 25599 Breckenridge Dr.,
Euclid, Ohio 44117-1807, U.S.A., Phone 216-
486-4990.
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MICROPTLY PROPELLER JIGS.

__In these jigs,
gafy block 1o machined on one side to the specified pitch.
aide 15 flat and parallel to the mean angle betxeen the

aE
ThE

34 UPPER CRAIGS. STIRLING FK8 20G. SCOTLAND

Zor building apd repairing microfils props,

bub and the tip, allowing the block to lie at the wost convenient anglzv

for working.

Tthe work esurface to give clearance [or ¢

In addition, three recovable legs lift the block above

K ¢ propeller.

The ceotre line of the jig face 48 a strajght line from hud to

tip.

Slight machining marks at right les to thio 11
for ridb location. St ang © lne are useful

The jig will take blade widths "
diameters up tg gs"(630m). e up to 3"(76zam),

and propeller
Stock pitchea are 32%,34",36",38" & 40%.

Please enquire for other pitches.
Price £5.70 locluding packing and postage in the U.K.

Néwy £ ¢

EZB PORY BLOCKS .

Telsphone: Stiskng (0786]72524

J. H. MAXWELL
Aids

Advanced Aeromodelling
14 UPPER CRAIGS. STIRLING FK8 20G. SCOTLAND

For

Information Shaet No.2

FCRMING INDOOR PROPELLER BLADES,

The following describes a method of forming and assembling the shect balsa
blades of indoor models such as E2B, Pennyplane, et¢.

Itens Recuired A
A hardwood form block shaped to the desired pitch. The block should be sealed
by lacquering or covering with cling film.

Pads of sponge foam, %" thick.
Two pieces of sheet balsa cut to the blade outline shape.

Strip rubber.

Forming Blades with No Undercamber

.1. Soak the blades in boiling water for S minutes.

2. Wipe off the surface moisture, then position both blades together on the
fora block.

3. Put a foam pad on top, and bind the whole with rubber,

4. Bake in an oven at 100°C for 30 minutes. .

S. Leave for 24 hours to dry out thoroughly before undoing the binding.

Forning Blades With Undercamber

Undercamber former

SECTION
THROUGH
BLOCK

Blade outline

Mark the blade outline on the form block. Cut a piece of sheet balsa slight-
ly smaller all round than the blade outline. Cement this on the form block,
then carve and sand it to the undercamber shape.

Follow steps 1 to 5 above.

Using the Form Block as a Prop Assembly Ji

Lightly cement small pads of 1/16" balsa to the block at several points around
the blade outline, plus a similar'pad at the hub to locate the prop shaft,
Attach a blade to the pads with pins. With the prop shaft already fixed to the
prop spar, fit the spar into the blade and stick the shaft to ita pad with ad-
hesive tape. Cement the spar to the blade.

These blocks, for foraing the blades of indoor
arc also machined in mahogany on our speciml machine.

ropellers,
They are double

osided, xith a differept pitch on eitber side.  Jostructioas are giver
o8 Bow to Jora the blades, how to Jncorporate undercnmber, apnd how tc

uae the block as a propeller sssesbly Jig.
birding rubber aro included.

SFECIAL PORX BLOCKS.

Poam pressure pads and

I shal) be pleased to mamfacture specials to your apecifice

atiou. Please enquire for price.

Repent for the other blade.

Pads for blade

16



