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SORRY

.... these are the last words from me as the editor
of IND00R NEWS.

..., I'm also sorry that this issue has taken so
long to be sent out.0f course I have a very bad
conscience - as we say ln Denmark - and I am the
only one to b1ame. Now you can hate me, despise ne,
forglve me or bear uith ne !

I Lrled to get a man to take over the making of
IN, and Bill Henderson nearly said yes, but eventual*
1y said no due to vorklng abroad.

There are some 40 subscribers who sti11 have is-
sues due, and they will get the folloving offer:

1. They

2. They
(INAV) for the resr of their monev

can

c an

have their money back

have the American r'IND00R NEWS AND VIEh'S"

Ad 1
and

: If you want
f willrit in a

5€po

If I don't hear from you before
send your money to the editor of
uho has agreed to Lhis suggestion
addresses as we11.

your money back, just 1et me knov
convenient way -

Ad2
ri11
ser,
your

Aprl1 1st, I
Frank Kie-lNAV

. He will get

hhl' do I stop now? First of all because I simply lost
the motivation to make Lhe nevsfetter. I found out
that it vas more fun to spend tjme building and fly-
ing my F1B models (Wakefields). Further I have star-
ted studi,ing in my spare time in order to get an aca-
demic degree 1n U00D- and IlETAL vork in the educatio-
na1 areas. This also includes pedagogical aspects of
free flight and model building.

As for indoor flying I have only flovn spaarlng-
1y since 1988 and aL the end of 1991 I tried to re-
establise the Danl sh Indoor Team for the W/Ch in p0-
1and. But the other two team nembers had problems
with legs and housing ! so now I decided too noL to
go this year. He11 .... I'LL BE back someday ! !

LAST BUT NOT LEAST: THANK YOU VERY MUCH FOR ALL
Y0UR SUPP0RT (articles, drawings, tips, kind lerters,
Christmas cards etc....) DfiRING THESE YEARS. IT idAS
ONE OF THE BEST THINGS ABOUT MA(ING IIIN'' . . ., AND I
DO NOT HOPE THAT YOU W]LL BE TOO ANGRY W]TH ME . .. .

I1{ISH YOU ALL A HAPPY LIFE Arr'D VERY G00D INDOOR FLy
llic TIMES.....
THAN( YOU VERY }lUCH
CHEERS

YOLiRS
'4rZ€,{/,)

Andr6 20,- DM

Aikman I St
Aslett 1,50 f.
Bailey 5, - t

E. J. Baker 5, - t
W. Barber 16, 50 $
Beekmeyer 10,- DM

J.H. Breteler 15,- DM
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Champion 15,- DM

Y, Chaussebourg 15, - DM
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Collins 7,50 t
Dressler 15,- DM
Gahm 20, - KR

hr. Garber 6,50 $
Halsas 5, - DM

the subscrlpLions rhich are st111 due,
to my files, I do hope they vi11 agree

... if not. give me a note. Thanks.
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TAERY COW6/AL
You might have had some contact with people around the world who use, or make, or would like 1o have surface
ground indoor balsa. Don Godfrey in the US is probably the best source of info on this item and process. He is a
retired machinist or tool and die maker, not swe which, and his company had amongst its, machinery a surface
grinder. He appropiately adapted the process so ttlat he could grind balsa on the *actine. He can grind shees
down to .006" or less, accurate to .0001" all over tfte sheel More-importantly, however, is that the grirroing prccess
removes the unevenness of the sawing process alomg with ille "fuzz" on the surface of the wood. Since ne wooA is
only as strong as it is at its ttrinnest point, saw nnar&s that are .001-.0015" deep on wood that is only .00g. thick
effectively reduce the thickness of that wood to -ffi7 or .0065". The rcst of the thickness of that wood is sirnply
added weight ttrat provides little or no added strutgth. Sanding tlre wood, which I can do with a surface sander I
made from a design by Andy Tagliafico, can nnake the make the thickness uniform to well under.0005", but it
leaves "fuzz" on the surface which again p,rovidm no sEength, only weight. The grinding process does not leave
such a surface, and in fact is more likq a cut surfre. The ner result is thaiall or me wooo ii irovioing srrength, and
you get the highest strength to weight i:atio possit#e- A side effect o this process is that if you rut" a prece o6 wood,
and check its'density using tables similar to thorc you sent me, and then grind the surfaces of that same piece, when
re-checked its' densiry will appear !o have gone rryl This seems to be due to ttre fact that the less dense "fuzz'. on the
surface (which added to its'measured thickness) nms now beeo removed and ttre wmd is now at its' true full density
all the way !o the surface of the piece. / 7 y f{rr** frolo ( f_z/\
Stan Chilton has done some grinding, appar6ntry with ptor success, having gone out and purchased a used grinder
after seeing Godfrey's wood. He unfortunatelygot themig rype of gdnderfor the task. A true surface grinder or
the type Godfrey is using runs $7,000 to $9,000. S,tan has apparcntly told Lew Gitlow he would pay up o $g.m u
sheet for such properly ground wood because ir is so good. Interestingly, it appears ttrat rhe pieces or wood that
would be picked o be the best pieces in a given h before grinding, may not be those ttrat would be judged to be rtre
best after grinding because the limitations sf ths sr,rfree inegularities can give false indications of-the tnrc potentia
of a given piece of wmd after grinding.

In any case, due o the added potential for weigtrt savings and added srengrh (a tailboom made from ground .00S"
C-grain would be stiffer than one from sawed .{ffi'C-grain) we are in rtre process of constructing a grinOer. I wiU
probably acnrally do the construction. Andy, wto is an architect and has worked as a machinist, will review details
and drawings before constrrction is actually strrcrtl We feel confident that the entire unit can be consmrc&d for a
few hundred dollars since a surface grinder rsrch as Don Godfrey used has far more capability and adjustment
potential than is necessary to grind balse, having been made to grind steel. I will keep you informed on this as it
proceeds.

You will note that I have also enclosed an erylarded set of tables for density calculations. These were done just
after having sent my last letter. I felt that the crcp.t was useful, and expanded the tables so that they would cover
all thicknesses from .007 to .060" for wood of l8 md 24" lengths. widrti are lisred from I ul6 rD l3116 n tR2
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rity Table I

Dcnsity in #'s / cubic fmt of l8 inch long shceis = (wci-fht in grams)(factor fmm Iable)

Wldlh ol Sheet ln lnches

I yrn I rnr I l/t 'I snt I :lr 1 _200

2ta.456 27.641 26.875 26.t49 25.461 25.r

24.88) 24.11\8 23.516 22.880 21.278 L2.M6

22.t13 2r.500 20.338 r9.801 19.5S7

t9,9r9 t9.350 r8.8r3 r8.l(u I ?.82:l 11.(t31

18.t09 l?.591 r7. r0:t t6.rio 16.21t7 t6.014

t66(}3 16.t25 t5,677 r5.254 14.1452 14.6!7

15.12:1 14.885 14.411 | 4.080 r 1.7 r0 r1.567

0.0t4 t 4.228 t1.a22 l 1.418 I 1.o75 I 2.7-',l0 t2.5S8

0.0r 5 l l.2ll0 12.9m 12.342 r 2.201 I r.81{2 IL7-5{t

0.016 r 2.450 12.(R4 I L?58 I 1.440 I r. t39 I t.023

0.017 I 1.'t t'l I r.183 I L066 t0.767 l0 4M 10.:175

I r.066 t0,750 r0.452 t0.r69 9,90t5 9.7981

10.4U r0.rM 9.90r5 9.6t19 9.3801 9.2826

9.95q7 9.6?5t 9.4N4 4.1522 8.9t l3

9.4854 9.21,r' 8.9585 8.1t63 8.4870 8.1986

9.0643 8.7956 8.5513 8.3201 8.r0r2 8.0168

8.66(x 8.4 r 32 8.1795 7.95M 7.1494 7.({i81

0.024 8.2998 8.0626 ?.8387 7.67(t1\ 1.4261 7.1487

0.025 7.q678 1.7401 7.5?5r 't.321'/ ?.r291 7.0548

0.026 7.66r1 7.4424 1.2317 7,(XOI 6.8td9 6.?81J

0.021 'L317(t ?.1(68 6.967'l 6.111)4 6.60t0 6.5122

0.028 7.1 r4 I 6.9r08 6.7t88 (,5173 (t.3652

0.u79 6.8688 6.6175 6.4812 6.3r l8 6. r457 6.08r?

0.010 6.6198 6.4501 6.2109 6.r014 5.94f!9 5.8790

0,007

0.m8

0,0$

0.010

0.01I

0.0t2

0.0r 3

0.0rE

0.0r9

0.020 8.8185

0.02t

o.022

0.023

0.{}.1I 6.4256 6.7410 (r.06,t6 :.9016 5.1492 5.6891

0.(t3? (, ,1.2411 6.1t4'7(t 5.)171X) 5.72n1 5.56er, 5.5 I r(r

0 {)11 6.1|\(fi. J.tr6:7 5.7(X)Il 5.54 rfi 5.4(I)fl 5,.ld4J

0.0.14 ,t u5li7 t.6'13 5.5332 5.l1ll3fi 5.2420 5.ilJ73

0.015 5.691:i 5.52n7 5.3751 5.2298 5.tD22 5.039r

5.5312 5,1751 3.225t] 5.{)It45 4.950'l 4.11992

5.lll:1it 1.1.29t1 5.0M5 4.941t 4 Il(,q 4.1('t:fr

5.14?0 5.0927 4.9507 4.8t69 4.6qO2 4.$t3

0.019 5. I 075 4.96 l6 4.8218 4.699 4.5(tV) 4.5221

0.040 4 q?q) 4.8116 4.11)32 4.576t 4.4551 4 40q2

0frt .r 85M 4.7 l9(' 4.5t{t{5 A,4r,45 4.1470 4.1017

0.(H? 4.14 ,41 4.('r1T 4.4192 4.t5lr2 4.2415 4.tq9l

0.041 4.6124 4.5(nt 4.3151 d 2561t 4.t44lt d. t0l6

o.lN4 4.52.1 I 4..tq78 4.2156 4.1{,01 4.0-5(r) 4.(X)M

0.(x5 4.47(tS 4 1-r0t 4. I I,t(Xt 4.Nt76 l.9r{r, 3.9 r 91

0.(v6 4 1l('l 4.zftr]' ,t.0,i97 3.9192 1.87d5 3.It14 I

0.047 4.21112 .1.il7r d.0027 I 
'19,15

1.',1920 t.7525

0.0d I 4.149|) 4.0313 _l.9t9l 3.rJ l:r4 1.7l]0 3.(t144

0.f),t9 4.0652 1.9490 l.8l9l 1.7156 .1.(r371 3.59,X

0.{)50 .l.q8l') :r.8?0r 1.7626 3.U.,(D 3.54,{5 ).5214

0.05r 1,9058 1.1942 1.6888 3.5n91 3.4946 1.4582

0.052 3.8.107 1.17t2 .l.6r7t{ 1.520r 1.41.14 3.3e17

0 051 1.',t5% 1.65 t0 1.5d96 l.453ar .t.1628 1.1277

0 1).{4 1.6,r88 l.58ll4 3.4818 3.:l897 3.lfn5 1.2(fi1

0.055 1.62t1 1.5 r R2 1.4205 1.3281 3.2105 1.7\fi1

0.056 3,5570 l.d 5 5.1 3.1594 1.1(*(t l. I 826 l. r d95

0.057 3.49,i6 3.1948 1.3(n5 .'1.21rl .1. r:68 :1.0912

0.05I,t 1.4144 .1.3 ]61 3.2476 l. r 559 3.0129 1.04(Ir

0.059 1.3167 1.2-t91 3,I I{t6 l. I 024 1.0201i 2.91391

0.ff{) 3:1t(rl 1.l]55 3.0507 2.9',(A 2.q195

(,.0:16

0.0:17

0.0t]ff

MANNY'S L'R]\I.I,ES

l{hat is
ness of an

the correct height to compute the thick
indoor airfoil'/

c
4_
-A

Is the
Radoff at
USA.

real height A to C o
61 Springbrook Road,

r B to C? Te11 Manny
Llvingston, NJ 07039,

balsa vith the grain

Here is an eas)' uay Lo put indoor washers on a
prop shaft . Select a piece of soft balsa. Wet the
edge on end grain side vith saliva and pick up the
rasher from xherever. Put the end of the shaft hook
in hole and push into washer and pu11 out edge of

Exhibi t \iI
F1D 32a -

Description of Randolph 30 l.tin 20 Sec Record Attempt

Ouldoor conditions on the day of Lfie flight uere cool sjt.h mostlyclear skies. The temperaLure uas 45-50" F. ihe reletive hunidit;uas lou and the uind 5-i0 MpH. There uas sone turbulence insidethe gym the entire day but the drift rale uas loB. The sjteis well sealed, has recessed lights, and has solid wooden beamsEhjch prevents hang ups. The floor area is quite snall tSSxiO5ft-) and Lhere are six basketbalt backbcards around the perineter.
The ncdel design, Top Cat 90L, uith minor changes is thl currentrecord holder of the FAI and Hand-Launched Stick At{A Records

Hhich Bere set in liov. 1990. Early in Dec. Lhis model exceededthe current tJorld Fecord uit.h a flight of 29:24, bul uas 5 secondsshort of Lhe required 2t-

Tlie variable pitch propeller is torque actuaLed and has a tiny
00-9O n1'lon screH for adjusLinq Lhe maximw hjqh pitch- Thi-st)'pe of VP Prop at the 1990 tlorld Champs r.esulted in alt sjxofficial fljghLs exceeding 4O rinuLes.

One full nolor LesL flight of 30:42 was made before all thetime-keepers an<i observers arrived-
At approximaLely noon, the record ftjqhL uas iniated. 136O turnsHere put in, usjng a 2011 geared uinder. Torque was reducedfrom 55 to 43 uniLs on a polish Torqueneter by backinq off about20 turns- The ncdel ras hand launched 3 feet fron the floorin a level alLitude. The first 2 or 3 circles Here raLher excjtingbecause Lhe high torgue and pitch increases the circle size sothere is only 3 or 4 fooL of clearance to the ualls- The sIoHbut steady clinb reached the cejlinq in 6 ninules- It grazed
or bu,ped the beans about 12 Lines and the last touch Has at.
13 ninutes.
At naximum altidude. slight drift to the EasL required several
sleers to stay aEay fron the uall and a reiracled basketball
backboard and some clinlinq ropes at that end. All sLeering
uas C.ie uit.h a 21 fL. pble by Lappinq the front of the left
sing Lo turn the nodel from harms *ay. AL'no tine was tbe pro-
peIler stop!,ed- AfLer descending about 2 ft. the model orbiLed
Hithout an)' apparent loss of altritude for alnosL l0 ninuLes.
It finally sLarted s)ou1y descendirrq and seltled to the floor
at 30:20- l28 tuns uere unuseci. so Lhe average Fropeller RPM
Has 40-0- The highest tenperatue noted inside the gym thaL day
uas a cool. 61' F.

(()J
-.,

in e L'AY to use TAN RUBBER

0ne of our 1oca1 englneer modellers has
with a formula to compare TAN to pIRELLL

1. Cut the TAr* 18% vider or heavier per unit
2. Make moLor lenght 85% of PIRELLI motor.

This vi11 give ]ou a TAN motor of abour
xeight of the PIRELLI and it ui11 rake the
more turns.

come up

length

Lhe same
same or

The RADOFF IlOUNT for EZB April 1990
for avoiding wing Lwists.

v&s

20.q03

6.298q

My wucsaon, a model-plane enthusiast, had a radio-controiled heli-
copter. One day, I heard a motor running and assumed he was doing
some flying in his yard. I was right. He had the chopper hovering just
above the ground and, by maneuvering it back and forth, was blowing the
leaves off his lawn. 

-Contributcd 
by Charlcs E. Woodrow
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DESIGN & FLIG}{T BY ROBI'IIT IiANDOLPH

tLD )2a lfOI?r,D ITACORD Jo llIN. 20 SD()ONDS

INDOOR ADROMODELS CAT 1

NDCOIID ]TI.TGIIT D'I'CDMBIiR 27 , 1990
LOMA I-INIIA ACADDI{Y GYM
LOIIA LINDA, CA
crrfl-rNc 25.1 rr. (z.e M.;

RoBDRT GIBBS, N.Ae.C.

RITRRI'R MOTOR

All dlmensl-ons -
lnche s
mi]-l-imet ers

Stab

,, (jjo) r-oop
" (1.78) wrmH
" (r. o4 ) rrrrcrcvrss
oz. (r.33e-" ) tvrrcur

LAINCH TURNS

1-50
38.1

o

12.7

12.7

Dram by J. Carter

t..-l

l

13. o
. o70
. o4r
.o47
1ll+o

/ 
-r\,
\l)
'1/&

yETGIITS
WTNG
PROPDLLER
REMAINDER

559

OZ
ffio
. oo97 )9

.50
1. o9

GRA.}4S

.31

, ot77
. ol84

PROPELLER vnR. ITITCII)
DIA-I'I]iT]'R

36 927.7) Low PrTCr{
o
5

L55

L- o

3.o ))
? 1A1^7

Motorsciclc

r-it,'
tr

Rudder

I.aOBDRT GIBIS, N.Ae.C.

Hl.gh Pltch Adiusta
VarlabLe Pitch ProP

22,ouD x )6.5"P vi.th..
sns-plece Sprin6-63iYs1

'Boron-Xovlar si,te

f

.1,

IJ.!_in2 ,4.97 om-

22J.o inz,
14.65 dm-

/,'

I o

I

5tr.6$ * c.c.

x

I\IoTOR Vfrll

ProLoad

Cabane-Po s t s

@

\^12
L3O.2

I

I

C
)

Dravn by Jacl< Carrer
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RU B BER OPWINDTOL

overbrenging 1 10

For years I have heard that CASTOR 0fL was not
good for rubber. Tt makes the rubber lose its me-
mory. I used it for years with no bad results but
..,. I have a model airplane friend uho is a che-
mical engineer and he impressed rne. However '. f
do thlnk for myself a biL, so I decided to
test Lhe effect of castor oi1.

I cut six moLors, soaked tuo in castor oi1, two
1n his lubri,cant and tuo I left untouched. After
six months of storage/soaking I tested all three
specimens:
Results: Llntreated test best 14.58 crulse torq.

Castor 0iI second 14.01

Friends lube third 13.73

I have taken the torque readings from 1300 to
5OO turns as the cruise torque (added up) '

Interesting? I I

MANNY'S vrinkl.es
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COlu'lIlliTS .,lt,D ThUUG5TS ABOUT TCE nUBIJER P&0GiiA.l'tl'iE

I bate to.conte&plate on the rrurober of rubber motors tbat uere broketr

in order to coropLete tbe data contained in tlre accompaaying charts. Suffice
to say, I an not really the poorer for lt all.

There uere surprises, both pleaoant and dlsappointing, uhich increased

try respect for rubber as a rrediranical, graterial aE ue1] as teachiag of-its
ljritations. i.urpri.se nu,ber one uas the liaearity of Lotb torque anC

nurber of tur::s per irrch, as a function of otrip uidth. Prior to teoting
I suppo:ed that strips uith a square cro66 section vould have tended

toward nore turns per i.nch arid proportionally lessened torque as compared

to rectalr6ular secticns, vi.i-ch uould have reeulted in slightly curved plot6.

Quite obvlously, l was vrong. The otber surprise, shovn on the polu
curves vihi.ch conipare nax:.num torque v6 vidth for ) ki.nde of rubber is tiie
converaence of the t'curvesrr as they approach the snaller slzes. As can be

seenr a crossover is iminent. hhy?

One other difference uhich uas not a surprise is the much fLatter torque

curve of the'rmore elasticrriiirelli conpared to tlrerrs,ore pla.sticrrotber
tuo. TlLis characteristic of the lire1li Eake6 for better cruisin6 torque.
licti-ce t!.at cn the l'orque Charts, tbe slopes of all of the cuves are

closely asyr.ptotic to para-tLeIs of the abscissa lirres, indic!ting tbat
fa:lure is ir:r.inent. Indeed, t out o1' ]9 Loops failed.

t q0q

S

hIPLLS EA.

F CAY\PLE5

5 YSTET'\:
"fruart
IL,ITES
URES

CL

3*l(
,1- *.*x
3r

) tz)D lLt\o lb00 t7c1 z0D0 Z?pc
REtVlAlr\l i:lQ

?cO tAra-TU RN5 @
o 200 4oc 60c



)/1 TI P, t/ l/
.lc

{ I a 74
a EL I t]
a 2 J o J.

rtl.

-'

/s
'1, l' ( P A tt

(n il
tl IJ II l1

I

,0 F

) ft F

u
\

l

'.1 I/t ;\
,( 7t

EA.PtEs3+
?f
1 [x3r

H P0,l'jT
PIDTS I5

FOR THE
OF SAIIPLES,

SYSTEm r
0 irucn

ILI,IRES
lLuR,E
I LURE5

o 2oo 400 b0, 8oo lci? l2DO 1400 tLD) ) eooD 2oDoTrRAl-5 REiy?Alin lil€r

5 rrlPr-Es Er

\]r
3)

9ATIPtE5.

) B0A taao Zac I 0

-F \t
q

I t
tn) 7t/? 1
-7

) (lE 7t)
I L 3

;4j1 )cl,l .l
1t r i3 .3

rT.T, L I l t 1 .H\r rl ts N- r -li >L

I
0 )Ul0

IlYl t) rJ

rr T1O {t \
) ]I

i
/

I I

)
I

+
I /:''

)t l(

o zao 404 b
Tut<^ts F,EjilnlNlNq

ZDCD ZZAO @



f,

a r-- I I A I\l

lt t'
?

C

4
l.i

I 4

.I
P ,

\ L )l tr -t

-l T-, I) )1. /) t ;: ,\ 'l

D a I rl r ,)
q-

,!4 5 \

i

:l d.
I tY'J

e tJ U5U t) t! )'J

I

I
-1

I

t-

i.- l
ii
i,

t..

I

I

i

I

1*-
I

i-
I

I

i

iii;;:

'P LENGTH'
.-tl

I RELL]I
tiijlil

t80 WD9E

q7q- P
CHAMPto N/ FAI BLAC

qTH -'rREN6:rHir

-. I

,,.1 ,i:f-
tq 07

I

l

-1
I

l

'l

l

I

t

lzo

100

Bo

I
!

I
"lao 

,,

lii
I

-l

i

t_

1

-1

:f,
\l
a

J
L\
a-
!'l
2.
!J_

s
F

a
Juq

L
I

i

li

i
t.
I

I

I

t"

I
I

I'
it'
i

r

o
tr
A
LU

i

i

i

i

I

i

I

.--1
j

I'
I--l
I

i

I

I

I
i

l

i

i

I

I

I

I

I

I

I

l

l

i
I

I

I

I

I

I
I

I

,'l'-;'1li i i'i"i ,060 ,070 ,o7o ;

w,tp:rll-151c1-lEg , , I

0qo

JUL

I

FoN
:'

R.
i

titllr{i
I -!

IR.
i

r-l
I

tii1;,i

i
I

l

I

i

I

-! ll
I

i',
I
l-

PER

I

l

.I

su
I

I

:

I

t-
l
I

li
lL-

I

I

I

l

I

I
rl
tili

:tiiril
llti

iiltttl
iltlll

i

1

lrl
rl.i

I

I

I

ll
li

rl

i

lL
i

f - tttri-t --T
ilti
,i

t
I.I

I

,

I

I

.l
I

--l
I .t

I

I

I
I

i
I

l

-\

j

I
I

I
I

l



R
N

a
19

;(
il
<'
d,
til

rl

I

q
OJ

d
rJ

B
U

J

E
t-..t

rrl
>,
U
t

H

fr
f
+i

6

s
ô
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