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INDOOR NEWS -2-1986

Dear friends,

Just finished this issue at the end of June,
being very busy about making preparations for the
big event at the Cardington "Cathedral" as the
Archbishop (Laurie Barr) calls it, I hope that
a great many indoor flyers will meet there and en-
Jjoy the friendly and helpful atmosphere which al-
ways seems to be the rule, when the indoor people
see each other.

- This issue has been possible because of the ma-
: ‘ ny contributions sent to me, and this makes the e-

NOSTPEGIR HEF dztor quite confidential for the future,

A few contributions have been printed directly in the handwriting of the

contributors due to the very readable writing and - lack of time. I hope

this will pass oni:

On page 8 you will find a small note about a booklet which I have planned

to produce - the first ever F1D planbook....!

eess Again many of the drawings have been reduced by 71% so by enlarging

by 141% (on most modern c0py-mach1nes) you will get a convenient scale dwg,

in case of the Peanut a full size building drawing ...

Editor etc., etcesc..

Jergen Korsgaard 3 issues :
Ahornweg 5

D-2397 Ellund-Handewitt Scandinavia 45,- Dkr,

Europe 50,- Dkr
W. Germany Airmail outside Europe 60,- Dkr

Phone 04608-6899
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FANOUS SITES ..... AKRON.

e Length: 1,175 ft

* Width: 325 ft

e Height: 211 ft

© Inside clear height: 180 ft
© Floor space

© Open area, ground floor®: 226,000 sq ft

The Goodyear Airdock — located on the southeast edge
of Akron, Ohio — is adjacent to the Akron Municipal

Airport and is easily accessible to railroads and main

highways.

It's big — very big — 1175 feet long, 325 feet wide,
211 feet high, with a ground floor space of 364,000
square feet or 8.4 acres — all concrete covered.

That means it's big gh to date seven
football games simultaneously, to seat 100,000 persons,
to house two aircraft carriers, or to cover two Washington

mounted on railroad tracks and operated by rack and
pinion drives.

o A railway spur — d to the main railroads —
runs the entire length of the Airdock, along the center,

® The under side of the curved roof is accessible to
workmen, thanks to a of six Iks,
platforms lowered from the ceiling, and an inclined
railway that lifts and lowers counter-balanced cars along
the contour of the Airdock.

o All service facilities — power, light, water, natural gas,

)

o Enclosed area, ground floor*: 138,000 sq ft
i 84,000 sq ft
o Total floor space: 364,000 sq ft (8.4 acres)

Monuments laid end to end.

And it's tough — steel arch construction covered with
metal siding — and so sturdy that the 8.4-acre floor space
does not have to be obstructed by any vertical supports.

These and other features add up to a unique, giant
structure with vast potential:

and compressed air — are brought into the Airdock via
underground tunnels that run along the entire length and
width of the Airdock.

@ Light and heat are provided for 222,000 square feet of
enclosed areas, located on the ground floor and on mez-
zanines.

e Complete fire protection is ensured by a 10-inch water
line that encircles the Airdock and is connected to hy-
drants and hose stations.

EidiacA
°E area,

® Added floor space, adjacent building®: 13,000 sq ft
e Volume: 55,000,000 cu ft

e Each end can be opened to expose the full height and
width of the hangar. This is made possible by 600-ton,
orange-peel-shaped doors — two on each end — that are

* Skylights: 23,000 sq ft ¢

VR PROFS.....

Jim Fullarton, Australia, writes .... VAR/ABLE PI7CH PLOPELLER — J. M. FULARTON
Dear Sir, &
Enclosed is & sketch of a simplified type of va- o

riable pitch mechanism which I have been using
recontly with satisfactory results on an LZB, It -
employs the standard torque operated torsion bar
principle that has been in use for some yoers,
but has & different method of pivoting the blade e
roots to the hub, where the usual papor tubes

have boen replaced by thread hinges.

I have never liked the paper tube idea, due to the
large frictional forces generated by the thrust mo-
mont on tho blades, and I have always been rather —t—]
astonishod that they work as well as they do.
Howevar, I have observed that pitch change tends
to occur in Jjerks, as the torque differentiul
builds up to au point where it will overcowme the
friction.

All wire parts are secured with C,A, gluo, and it
will be noted that the prop shaft does not paas
through the operating bar "B" but is bent around
it in a U-shepe to gut a better grip. Also, the
cranks "C" and stop arms should be fixed to ing
balsa BEFORE tieing the thread birgés. After un-
succeafully attempting to s=cure the threads with
the spars Just held in my fingors, I remembered 1
the indoor modeller's motto: “when in trouble,
huiid a Jig", and made the clamp shown by cutting
V-shuped notchus in two flat pieces of balsu,

This is pinned over the edge of your building
board, holding the parts securely and leaving you
with both hands free to apply the hinges. Lach of
which consists of two turns of fine sewing throad,
wound in & figure "8" fashion, The threvads are t
lightly coated with thin cement - not C,A, glue, 1
As the vxamplo shown ia only a firast attempt, I
did not endeavour to cut everything down to the A
winimum, and it could undoubtedly be made lighter, ¥
Also, 1 can see no roason why the thread hinge
could not be used with advantage on the type of
V.. system which uses a spiral spring instead of
a torsion bar, as on Ron Higg's "Free Spirit"

F1D which was illustrated in January '85 Aeromo-
dellor.
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Bernard Hunt sent me copies of some letters he sent
to Steve Brown, USA ,,., A regular IN reader ,,...

PROPELLOR DESIGN:

eeceses I have built some 60 props for EZB's and
F1D's over the last years and I just cannot stop
the urge to keep on trying something different,
This may have been great fun, but for winning com-
petitions it was a disaster, It is perhaps no co-~
incidence that I have done better since I "froze"
the prop designs on my frontline F1D and EZB models
and confined my experiments to strict test flying,
Here goes with my thoughts on propellors which are
based more on practical observations than Theory,
The elements of prop design are (a) diameter, (b)
Pitch/diameter ratio, (c¢) blade shape, (d) devia-
tion from helical pitch distribution, (e) flaring
or distoxtion under power, (f) gadgets - torque o-
perated variable pitch or diameter and variable
ratio "gearbox"®,

!a! Diameter:

Theory says that prop efficiency increases with
diameter and I have some practical evidence of
this - 6% dia prop has 50%, 12" dia has 75%, 14
dia has 87% of the efficiency of a 18" dia prop.
Results from comparison of Cardington times/glide
test sink rates for classes/models with different
prop sizes (Peanut, 35 cm, EZB and F1D). Extrapo-
lating these results suggest a benefit from bigger
diameter (10% more from 22" dia on F1D), but I
have not been able to demonstrate any advantage

on either a conventional or tandem F1D, It could
bo that the known destabilising effect of props
start to become significant at these sizes and the
model cannot be trimmed as near the optimum CL ~
(perhaps that is why the US West Coast flyers say
they need good calm conditions for big props and
maybe the big wing chords help also - alternative-
ly, the increased nutational motion of the whole
model might have something to do with it), Other
UK flyers have tried big props, particularly Derl
Morley, but almost all have come back to 20-~21u%
except me who uses 189, driven by the special pro-
blems of my tandem design.

!b) Pitch[diamater:

This is probably the most critical design parame-
ter for props and the optimum lies in the region
1.8 for Fl1D's, 2.0 for EZB's, but it does depend on
prop shape and deviation from helical pitch and
most of all the ceiling height. As pitch/diameter
is increased from a practical minimum of 1,5 (for
COLD, 230' ceiling = Slanic) the flight profile is
flattened (slower climb and letdown) as the prop
efficiency becomes lower on the climb and higher

on the cruise/letdown, Eventually as the ratioc ap-
proaches 2.0 both the climb and cruise/letdown fall
(but the climb falls faster). It all becomes a
question of finding the right balance and “fine tu-
ning for the site and conditions. A flaring prop
makes this even more difficult because very small
changes in pitch (equals Pitch/dia) cause a drama-~
tic difference in height of climb. Don't think

that the effect of pitch/dia is minor, it is not,

A few years ago Dave Pymm ran some computer simu-
lations on flight profiles for different pitch/dia
ratios for his F1D which showed that a 22" dia, 420
pitch was optimum for 96' ceiling (no touch time:
34.5 min). Reducing the pitch to 39" reduced the
time by 2.3 min and increasing the pitch to 45" re-
duced the time by 5.00 min. My experiences fully
bear out these results, Also it is very difficult
to build an F1D or EZB prop to a predetermined
pitch and keep it there through all the cycles of
hot/cold and damp/dry in addition to effects of
steering and repairs, I find that it is essential
to keep checking the pitch of my props (whatever
class) and readjust the pitch as necessary (I use
plug-in blades). Finally, it isn't so easy to mea-~
sure prop pitch reliably to within a half of a de
gree, 80 be sure you have a goed pitch checker and
measure up all your props half a dozen times to be
sure,

(c) Blade shape:

I bhave not found this to be particularly important
factor. I have flown with very low aspect ratio,
elliptical blades (Derl Morley's "Tattoo"), very
high aspect ratio pointed shapes (Jim Richmond's
vCatwalker®) and more recently with my own moderate
aspect ratio, slightly pointed shape, It does seem

that the more extremely pointed shapes (Dieter Sie-
benmann and Dave Pymm) climb more strongly for a
given pitch/dia ratio - whether this is an advan-
tage or not depends on the site and conditions,

(d) Non~helical pitch distribution:

By deliberately varying theactual pitch at each
station on the blade out from the hub to the tip,

o whole range of non«helical distributions can be
achieved. The simplest and the one I use is posi-
tive rotation of a helical blade (25.5" pitch in
the case of my F1D) through an angle of a few de-—
grees (I use 5 degrees). The effect of this is to
give a "cruise optimised®™ pitch distribution for a
prop nominally 18% dia, 31" pitch, The theory of
this set up is simple and convincing viz, the prop
blade needs a few degrees angle of attack when at
cruise to give optimum L/D ratio. In practise the
prop is slightly more efficient in the cruise/let
down phagse than the climb phase as compared with a
helical pitch distribution, so this kills the climb
and improves the letdown - very desireable in all
but the highest sites. I suspect thay 'the effect is
very similar to using a high pitch/dia prop but
perhaps a little less critical, Under very low cei-
lings I have found very extreme positive rotation
to work well (my EZB uses 9 degrees positive), De-
liberate wash-in (accidental is easy with sheet EZB
blades) probably is similar in effect to positive
rotation. I have heard of people using wash-out
(less pitch at the tip than at the hub) perhaps
thinking that if it helps wings then maybe it will
help props, but all it can do is help the climb at
the expense of the cruise/letdown which does not
sound good, Overall, I suspect these fiddlings with
pitch distributions are only second order effects,
the most important thing is to have the "nominal®
pitch you want and make sure it stays there (both

blades!).

e) Distortion/flaring under power:

I must declare that I don't like flaring props., I
can see the advantage of less back off and (slight-
ly) longer times, but I cannot live with the incon-
sistency particularly at Cardington with its vari-
able temperature and humidity. It is f®r this rea-
son I have generally used pretty rigid props with
the spar set at 40% chord to minimise flare,

gf[ Gadgets:

I love thinking of ideas for and building variable-
anything propellers and I have books full of de-
signs and boxes full of contraptions as a result,
Unfortunately (or fortunately depending how you
look at it) my "local" site, Cardington, is not a
very good site to gain advantage from them - it is
simply too high and the best "air" is to be found
in the top third of the shed, Add to this the fact
that sometimes it is so cold and damp there that

it is difficult to climb at all, it is hardly sur-
prising that VP or VD props have not caught on., Ha-
ving said that if your local site is 100' or less
and ceiling scrubbing won't work, it is definitely
worth trying a fancy propeller, Theoretically, va-
riable diameter props should win hands down against
variable pitch (at 100' VP should be 15% better

and VD 50% better than fixed pitch props). The snag
is that both variable props need to be launched
with little or no back off and work perfectly to
realise their full potential, VP mechanisms are
well developed and for a weight penalty of 0,1 -
0.2 g it should be possible to build a very prac-
tical mechanism but setting them up is very tricky.
VD mechanisms look more of a challenge but Jim
Richmond's clearly works and Sylwester Kujawa's me-~
chanism seems to be sound in principle. Ah, well
time will tell ....

How about something completely different? A fully
variable ratio gearbox invented in the middle ages
by clockmakers = it is called a fusee mechanism
and comprises two parallel drums, one cylindrical
and the other conical (both conical in the model
version) joined by a cord (gut for clocks but tung-
sten wire for models) which starts off wrapped
round one drum and gradually transfers to the other

as it unwinds, A ratio of 4:1 from end to end is

easily acheived, I have built an EZB version weigh-
ing 0.40 g and containing 40' of 0,001 tungsten
wire and actually I got it to fly - se FIG. It was
fun (particularly when the wire lost tension and

e
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unravelled!!) but it has all the setting up pro-
blems of VP and VD with the extra chore of rowind-
ing (on a jig) between flights ....

PS., I have deliberately avoided any heavy theory or
maths, but for those who are that way there are
some good articlest

¥. Lounsberry NFFS Sympo 1975 pp 98-103

W, Erbach, ibid 1976 pp 47-49

D. McLean, ibid 1976 pp 54-60

Eugene lLarrabee, Scientific American, July 1980

OTHER THOUGHTS AND OBSERVATIONS by Bernard Hunt

veseesoone key principle of indoor duration is that
any design layout must use less power (torque and
RPM) to be better than an other so if 9" chords

are any good they must use less power than for say
8" chords. It is possible (but unlikely) that big-
ger chord wings use more torque but at lower RPN
so that overall they use less power (the same 1s
happens when you trim a model nearer the stall).

It is my view based on aerodynamic calculations,
glide tests and observed performance at Cardington,

\

so I have stayed with the 7.8" I have used for the
last 6 years., I am sure Jim Richmond and Cezar
Banks will disagree with this, but I think that
their improved performance over recent years comes
from better props and more skillfull flying. I also
think that flight times for indoor CAN be just.as
misleading as for outdoor ~ the thermals are there
particularly in the late afternoon/early evening
and up to 5 minutes "help" is not uncommon so don't
be fooled, Dave Pymm and I are non thermal flyers
who set up our models to get maximum performance
without help and if there is lift we will as likely
hit the roof or land deadstick with little benefit.
Dave can do about 40 min very consistently and I
can do 42 min equally consistently at any reason-
able time of the day. On the other hand Laurie Barr
and Bernard Aslett are LIFT flyers who have set up
their models and flying method to take advantage of
late afternoon lift - they use flaring props, very
little back off and thinnish motors -~ so they
seratch about during the middle of the day but will
quite likely get one really good time late on if
conditions come right, It is a method that can work
and makes for record times but it is véry inconsi-
stent., So when someone says he has doné this time
or that time, you need to know how and when before
considering whether the model design has real worth.

that the optimum wing chord is about 8.5" but there
are only a few percent difference from 7.5% to 9.5"
. . L
H ° ggqm
5 8 SEeg
— .
(-]
FUSEE DRIVE MECHANISM (reororve) § 53 i
d [} .
8y B.7 HUNT, G8 g & 8 3 5dND
¥ e oA 3 a3
- 2. 8 5 Fads
REMNE PEOP AND REPLACE RLWAYS REALRCE MHOTOR o $ 0 “ kQ}V)
8Y IS TO BEWND E/THES G ZIGHT SUBSTITITE WHEN #$ P A 0 “3 QQ
8Y HRND O USING WInNDEE. AOT 4] USE O€ BEWINDIAG 9 ® @ Fod 9 o
W KEEP TENSION QU WBE 2 a h 3 gs
° = C o V,S
o K ol - 0113 N
. A 4 o ga'“i
- L]
: Fegg BV
L 8q > = B a5y qQ
o088 = D02 AU STRP ox .sZA;.: 3 : 3 [P o .
TISSUE STRIRS ff?eMKr . // * o ¥ 0 3 g n~2 (\,
yd ol @ 2 a T P .
A 48 8% .. 358 O
R e e LR : .
} P PR - ol E A P 88 30§
( 0L o 1 8|8 % & ofF &%
71 ‘ e Pl a g @ A% han
o-remig | AIHEE = =1 —gpasEe — . g3 4 L% SES
THRUST P! TACGIE o oo g3 bgmn
. LOow TOCHUSE - Po~hy . iy
BERCMS END 2 LOW GE4R ﬁomeéwuo AT~ § .%l-l oW ﬁ .g 5 ° '_;:.
MNWECNR~
WOODEN CONGES Camin) i eiveeses ke pa 3 g
“x v DOS° DR o~ ~0Q 'l
() Q9"x0.¢ . 7o o
b VERY CLOSE TOGETHSE R E & d
Lanisry wowihs ‘
S WH. .
TUNGSTEN WieE Q007
wo7 W SE 40 FEEY, vES 1R rrETRESY
Finnish Cardington Team
Leif Englund
TUNGSTEN W/NDS ON TOP OF [TSELF SO LWWra/DsS H. Erofejeff
LYERS. KEEVLRR rIGHT 8E QU7 /7 IS ADT SO .
$reonKs, S0 Wi NEED raicH BIGEEE DR, CONES. Pentti Nore
Toam Managers H, Raulio???
REWINDING IS DOME By REAFCING 1OroR By
WERY LIGNT FINND LONG PREWOUND SUBSTITUTE /0R€
CO0LD" % O.OW" RUBBEL) TO KEEP TENSION ON JUNG -
STEN WIRE., VITRL! -
Cardington Tea
PROTOTYRE WEISHT O.% &, O G. SHoutD 8E Fos- Danish ms
SIOLE USING AR/GHTEE Wooh ANWD SHRLLER CONGS, Hugo Ernst
Tk REROSIPHILS 1905 Frank Dahlin
' Jergen Korsgaard
Team Manager: Lene Korsgaard

A letter from Ray Harlan ....

vees €nclosed @ drawing of my model that I've
peen flying since 1975, often to great success -
and sometimes not!

The day of the 47:10, the air was magnifi-
cient at Akron, I was quite nonchalant about the
flight during the first half, using the time to
repair another model, Then, at 25 min,, I rea-
lised it was still near the top and at 30 min,
it was almost 160 feet up and I began to get ex~
cited, At 40', it was 80 ft high and I was real-
ly jumpingl! It landed 2 feet off the floor,
against some machinery that I couldn't steor a~
round,

XX XXX XN RJ

47310 18 really magic ..... JK.
SER Mice T4

F1D Booklet

The editor of this humble newsletter has of-
fered to produce a booklet - PLANBOOK ~ of all
the W/C models competing at Cardington this
year plus some extra from people who cannot go
to Cardington for whatsoever reason,

Dealline is July 15th and so the booklet can
be ready at the World Champs. laurie Barr is in-
volved in this enterprise, too.

You can order & copy now, but I cannot tell
you the price before August,
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RULES, RULES. . ...,
Rumours will tell that we will see a rules chan- Erv Rodemsky's comment to the suggested 1.5 gram
ging session at the World Championships at Car- rule (via Boyd Felstead):

dington,
This has made Boyd lelstead sit down and write
a letter .sseee

I think you may be right on doing away with the
weight rule, going to 1,5 gram will only make the
dammed things grow biggor with more gadgets (VP
props etc.).

There's only two ways to prevent the present trend
(Swiss type) and that's either specify all dimen-
sions and weight, or go back to unlimited weight.

Reg Parham and Ron Green, UK, have suggested the
weight rule for F1D be increased to 1.5 grams!
They feel that those with access to the lightest

balsa have an advantage.... It would really lead to some grotesgue models if
In my opinion, everyone has access to light balsa, we simply increased the weight to 1.5 grams - tan-
it is available to everyonc from IMS and Micro-X, dem bi-planes with VP props !!!

and everyonc with an eye to the future was able
to stock up on PIRELLI from Champion, FAI Supply, /
Che Hobbies and other sources, before it dried ,DA/QIUS{ PLRNS | BLANS
up., (What about newcomers??? ... the editor) DAVID AROHNSTE::!
I say WIPE ALL THE WEIGHT RULE for F1D. To my S0 PeTuRE e

mind indoor models' appeal has always been the POUGHKEEPSIE, N.Y. 12693
challenge in building them light. I don't object PEANUTS: $1.00 EACH
to the 1 gram rule as such, because building 9" ) 2 e e Y ;

: ETRICH TAUBE: VERY
chord models and long models down to 1 gram is ?&%N%Nmulg{l.‘hn' LIGHT, CONTEST PROV-
building light., 1.5 gram F1lD's would be "clunkers" VBRY ACCURATE TO EN INDOOR P-NUT, NOT

SCALE FOR BEGINNERS.

(heavy-weights)!

The need for WEIGHT RULE has now disappeared, The
1 gram models are flying longer than the former

NO-weight rulers, EVANS OLKIPLANE
I say ELIMINATE weight rule, but RETAIN the o\ cm | N AUCHENTIC ReD

KIMBREL ULTRALIGHT:
TINY BUT WELL PROP-
ORTIONED INDOOR PEA-

span rule, This will mean more scope in design. BARON MARKINGS. NUT.

Some may go back to 5" models weighing 0,020 oz., P iiaiaeaaos
and compete with today's 9" chord and 0.035 oz gﬂlié“fé-- gn ’i{,’{"G. w"gg’r VI e
models, With NO weight rule we could see 5" chord SPAN. GOOD FLIER, GOOD FOR LOW CEIL-. ...
and short coupled models, 9" chords, 34"-36" long EYE-CATCHING. INGS.

models ... and so on, With all that scope in de-
sign (unlike that with the 1 gram rule) it would
be very interesting, which design came out on top,
And there would be less|processing hassle,

SEMI-SCALE PEANUTS: $1.00 EACH

BUHL "BULL PUP":
VERY CUTE, AND GOOD
FOR LOW CEILINGS.

AMERICAN AEROLIGHTS
"EAGLE": 12", HAS

I say: WIPE THE WEIGHT RULE! What do you think??? g?"gsiglggc' UNDER

Boyd Felstead, 10 Watson Avenue, Wahroonga, NSW

2076, Australis. $175 EACH

BRISTOL SCOUT D:
6}" SPAN, GOOD FOR
VERY SMALL PLACES,

GRAPENUT SCALE:

WASPAIR TOMCAT:
CANARD ULTRALIGHT
Editorial: In 1975 Manny Radoff suggested 1 gram CAPABLE OF MORE

rubber motors .... and everything else free ,...! TBANGA0R35C
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Dutch results and the team for Cardington '86:

The dutch team trials were held on two sepa-
rate days - in June '85 and in March '86 - and
flown in the big hangar at the Schipol Airport,
It bas a 25 m ceiling, The best result of each
day are counted for the end result,

1. Otto Rodemburg 34:45 + 34:15 = 69:00
2, Edmund Liem 32:29 + 28:40 = 61:09
3. Thedo André 30:09 + 29:46 = 59:55
4, Wim Beekmeyer 28349 + 26:24 = 55:45
5. Kees Wolthoorn 27:41 + 0 = 27:41

Number 1,2 and 3 are the team members, T, André
is now for the first time in the team for indoor,

Anum

A new "wrinkle" from Manny Radoff ,.. or an up-
dating, as he calls it!

Since the early 1970's I have learned about small
round files known as "rat tailsn", I purchased two
that were a slight bit larger than 1/16" in dia.
I now use -these files to make holes in the motor—
stick to accept the tissue tubes, I learned about
the files when Bernard Smith of Australia told me
about his Handy-Dandy jig for making the holes
correctly aligned.

The drawing gives you an idea of the look of the
jig. The tube through which the rattail files

go can be any material you have which will hold
the files fairly snugly, I did'nt have any metal
or plastic tubes so I made my own out of paper
and white glue rolled around the files. The files
are not perfectly straight, so my holes come out
slightly oversize - a bit of a blessing, since my
balsa pieces that hold the tubes for the files
are not exactly the same angle as I make every-
thing by hand, the holes are not exactly lined up,
Even if they were in the beginning the balsa base
could and does warp after a time, The slightly
oversize holes permit me to align the tubes cor-
rectly., I do that in the following way:

I mount the tissue tubes on the wing posts, in-
sert the tubes into the motorstick with the posts
and then put a bit of glue on the top and bottom
of the motor stick at the tubes, With the wing
posts still in the tubes I put a piece of glass
at the end of myworkbench, put the wing posts

at the glass with the motorstick over the end.
Then I place a perfectly flat metal piece on the
posts, This perfectly aligns them in the plane of
the glass. Of course align the posts so that they
are parallel. When the first light coat of glue
on the tubes is dry, put on another light coat
and replace on the glass 'till dry again,

The tubes go through both sides of the stick., No
problems have arisen because the tubes are open
at the bottom, probably because the posts usual-
ly go through to the bottom.
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Airfoil microfilmframes .,... Dick Obarski,

Slack film on frames by using frames with 1/8n
dia., soft aluminium ends and bend to airfoil cur-
vature after film is cured
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Apply bracihg wire to wings by using light weight
fixture (jig?) of foam and balsa, glue one and of
wire to wing post and add small paper clip to o-
ther end of wire, pick up fixture with wing over
tacked in place, Let the paper clip hang in mid-
air (which keeps a constant tension on wire) and
string wire on wing attachment points by rotating
fixture, -~ You may need a stepladder or a chair
to stand on. v

Web slotting jig for motorsticks:

By Manny Radoff,

I use a a slotted bar which just fits inside of
my size motorsticks. I bave 144, 15, 16 and 17"
bars with slots on both ends which are cut exact-
ly parallel to each other, I insert the bar in-
side of the stick and align it so that the slots
will be where I want them. I hold the motor stick
on the bar in one hand and turn the hand for cut-
ting each slot, I use a razor saw to cut the slots
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Asateur home builders are reminded of the experimental nature of the
Sky-Rider deaign and are uryed to peek expert advice in areas where any

-uncertainty iu felt to exist.
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