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The Sweepette, by Lee Hines

FROM THE EDITOR’S DESK
This issue is more or less devoted to gliders. It is a part of the hobby that Tim and I don’t do,
simply because I am no good at it, and he doesn’t have the time. Mine always go straight up, and come
straight down. But watching Hines and Buxton, Surtees and Krempetz, it looks so easy. So this issue
features the Sweepette on the cover, as classic as they come. Bud Tenny used it as an INAV masthead
for so long, and you can find the plans in his February, ’71 issue. We also feature plans of the original
1973 SuperSweep and modern NXT 3, with an article by USIC champion Jim Buxton, who did an
amazing minute and twenty-three seconds in the MiniDome this year with this hand launch design.
But by “more or less”, I mean that I couldn’t resist including yet another killer design by Stan
Chilton, who is to ministicks what Larry Coslick is to the EZB. Stan flew it to a Cat I record of 11:13 in
the Wichita Central Community Church, and did 12:19 at West Baden this year for a second place. The
design is innovative (in our opinion) because it has 2-axis tunable, side mounted motor stick. You build
it slightly over stiff, and sand the top for wing warp and the outside for right-hand thrust at launch. The
model has yet to see its full potential.
As an added bonus, we have the first of a two-part series on the history of indoor tractor planes.
This was sent to me out of the blue by Paul Grabski of the Pensacola Free Flight Team, or PFFT. Added
to it is another gem in our mailbox from Dave Linstrum – a good quality plan of the 1933 Comet Shoebox
ROG, mentioned in the article. Thanks, guys. Mail like this is the reason I get up in the afternoon.
Fly safely and have fun.
- Carl Bakay
INAV subscriptions are for a 1 year period, during which 4 issues are anticipated.
USA subscriptions are mailed bulk rate, all others are air mail.
Adult subscriptions:
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US$15.00/year
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US$19.00/year
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US$24.00/year
Junior Subscriptions:
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the subscription payment. Valid proof would include copies of high school or lower ID card, government
issued permit, license, or ID with birthdate, Flying organization ID card showing non-adult status, or
anything you feel proves your eligibility.
Send all dues to
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others US$5.00) to Tim Goldstein at the above address. Proceeds from the Archive CD go to support
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Indoor News and Views is an open forum presenting ideas, opinions, model designs and techniques for
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PUBLISHERS DESK:
A few housekeeping items. First, a change in the frequency of INAV. Due to the changes in my
employment situation, INAV is now having to pay the full commercial rate for printing. This has
increased the costs to produce this publication by about $2000/year. The choice is either to raise the
rates or to switch to a 4 times per year schedule. Because I am sure you are all tired of the rate going
up, we will be switching to 4 issues/year.
Next up is subscription expirations. To keep costs and workload for the volunteer staff low, we do not
mail out reminders. If you look at the mailing label next to your name you will see the month and year
your subscription expires. When you are mailed your final issue before your expiration, we highlight this
date in yellow. This is your only notice. If you are not sure when your subscription is up, just look at
your label and be sure to renew before the date printed there so you don’t miss any issues. An
interesting trend in subscriptions I am noticing. Our USA subscriber base is shrinking and our non-USA
subscriber list is growing. Many subscribers particularly over seas are finding the ability to subscribe or
renew on the web with PayPal or a credit card to be very convenient. This seems to be driving the
increase in non-USA subscribers. Now, we need to do something to start increasing our USA subscriber
base. Our best idea so far is to turn to our current subscribers and ask you to please recommend INAV
to anyone you know that is interested in indoor FF.
There is very interesting new web forum at www.SmallFlyingArts.com Due to the efforts of Bill Carney
we now have an indoor FF section on the group. While I am a happy subscriber of the Indoor list on
Yahoogroups, this new site offers a great format that lets you post pictures with the text. An even bigger
benefit is that there are many people using this forum that are not currently indoor fliers, but are
stopping by to check us out and see what this sport is all about. I would suggest stopping by and
checking it out.

CONDENSER TISSUE

Tim

Perfect for Science Olympiad
Huge 21.5” wide x 25 foot roll only US$15.00
On a .838” OD .022” wall clear plastic tube with end caps.
• Used tube makes a great blast tube or storage container.
• tissue weighs .6 gm per 100 sq inches.
Shipping unlimited # of rolls
USA $5.25, CAN/MEX $8.75, All Others $10.50
Tim Goldstein
13096 W. Cross Dr
Littleton CO 80127

tim@IndoorDuration.com
Order Online at
www.IndoorDuration.com

VIOLET DREAM MICROFILM
2003 – 2004 Science Olympiad

I am using the same, standard components every time.

Updated Plans for Division B & C
Step by Step Illustrated Building Guide
On CD-Rom with 500+ photos
CD w/plans = $25
Full Size Plans for B or C = $8
Free shipping on all orders
Don Slusarczyk
868 Eaglewood Dr.
Willoughby, OH 44094
Order the CD and plan online at
www.indoorfreeflight.com

The well poured microfilm has uniform colors, easy to pour, spreading well,
easy to lift, it is not sticky, doesn't tighten and shrink, it is properly tough
and durable.
I make pouring tests from every mixture, so I sell only solutions of excellent quality.
Bottle Size

100 ml bottle
330 ml bottle
600 ml bottle
Address:

Prices

6€
20 €
36 €

mailing costs Europe

3€
5€
10 €

Other

5€
8€
15 €

Orsovai Dezsö
H-1224 Budapest IX. utca 12.
Hungary
Email: orsi48@interware.hu
Fax: (36-1) 249-9827
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RESULTS OF F1D TEAM SELECTION FINALS AT LAKEHURST, N.J.
Alan Mkitarian

Hi All:
Just spent three days watching the best indoor fliers in this country. Jim Richmond ran a good
contest. The weather was good on Sat early and then the storm of the summer hit with rain drops thru
the roof and the outside temp dropping into the 70's made for some very tricky conditions. Sunday and
Monday conditions were cloudy and cool with some rain. Here are the results:
Junior Team Selection Finals:
Doug Schaefer
Brett Saanborn
David Rigotti
Patric Wilcox

35:30 and 34:11= 69:41
26.27 and 25:08= 53:33
26:08 and 24:31= 50:39
24:43 and 21:57= 46:40

Senior Team Selection Finals:
John Kagan
Larry Cailliau
Steve Brown
Tom Sova
Brian Johnson
Jeff Dalton
Cezar Banks
Mark Bennett
Alan Cohen

37:59 and 36:47= 74:46
36:46 and 35:18= 72:04
36:40 and 35:01= 71:41
35:24 and 35:12= 70:36
35:10 and 26:08= 61:18
27:33 and 25:54= 53:27
28:19 and 21:00= 49:19
29:07 and 09:57= 39:04
01:25 and 00:00= 01:25

TOUGH GUY AROG
The R.O.G. Stick has long been perceived as a fragile difficult model to build & fly. The main
reason being, microfilm covering was almost mandatory. Now with the advent of lightweight plastic
film this as no longer a problem, and the not so little R.O.G. is gaining in popularity. Also, a major
plus as that the rules for this class are practically non-existent, simply stay within the projected area
limits & have a take off gear strong enough to support the model at rest. As for the actual take off:
With the normal high angle of attack & at least one point touching the take off area you can expect
your model to literally jump into the air.
My design goal was a beefy, plastic covered, non-braced model that could achieve reasonable
performance & still take a little abuse.
As for the flying: I was fortunate to end up with high time & feel their is still a lot of potential
remaining. I damaged my built up prop & had to revert to a back up solid one. The winning flight was
made with this and a slightly underwound .025 x 11" motor. For the next official a .025 x 12"" resulted
in the model going over the top. End of model & story. I will start next year with a new model & less
aggression.
Good times to all, Wally Miller
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JOHN DIEBOLT WINS MEMORIAL AT JOHNSON CITY
John Diebolt won the P-24 Mass Launch again
this year, and in recognition of his achievement
was awarded the Jim Clem Memorial Award by
Abram Van Dover at the United States Indoor
Championships in Johnson City, TN this year.
As you may know, our friend, the late Jim Clem,
was a perennial winner of this event. The
memorial commemorates not only this, but also
his many other contributions to our indoor hobby
over the years.
Indoor News and Views congratulates John on his
win, with hopes of many more to come.

CATEGORY I RECORD MINI STICK

By Stan Chilton, 10-5-02

This plane did 12:19 at West Baden this year, which was good enough for a second place, but
was damaged and could not show its full potential. Stan was kind enough to let me have the plan and
the specs below.
I consider the design a major innovation because of the tune-able, side mounted motor stick.
Although the concept is common with NoCals, and sanding motorsticks common with EZB’s, it’s
application to this class is unique. Stan recommends building the motorstick slightly over-stiff, then
sanding the top for wing warp, and the side for increased right thrust at launch. Wind to full torque
with no back off.

MOTOR STICK:
TAIL BOOM:
STAB:
RIBS:
RUDDER:
WING:
PROP:

.050 x .195 - 6#
.055 x .075 TAPERED TO .040 SQ. - 4.0#
OUTLINE is one piece .020 x .030 – 5.8#, spliced at LE center
BANANA STYLE,.-018 x .030 - 4.6#
OUTLINE - .025 SQ
SPARS - .030 x .038, -5.5 TO 6.0#
RIBS - .020 x .028, -5.5#
POSTS - .036 x .042, - 6.5# SOCKETS -.046 ID
BLADES - .011, - 3.9#
SPAR -.023 x .025, BASSWOOD
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LAURIE BARR
‘THE ARCHBISHOP’
Looking back through old copies of the ‘Aeromodeller’, I see
that in June of 1970, an indoor meeting was held at RAE Cardington,
after a gap of several years. The officer in charge of the base
welcomed us, wearing his full dress uniform, lunch was laid on in the
officer’s mess and the ladies present were given a guided tour of the
base!
I was there as a young teenager, anxious to find out more
about the flimsy contraptions that I had tried to make, and also to see
them fly. Also present was Laurie Barr, a well-known and successful
UK outdoor, free flight flier. Laurie had spent much of the previous
months, building many indoor models in order to learn about them. At
that first meeting his 65 cm model made a flight of over 20 minutes.
Without Laurie and Cardington, UK indoor duration would probably
not exist. Every opportunity requires someone willing to make things
happen. During the golden age of indoor, 4 World Championships
were held in the twin hangers, organized and backed by Laurie. Over
the last 33 years, dozens of national and international records have
been recorded there and many technical and aerodynamic innovations
that we now take for granted were first introduced by Laurie and
others, and developed in the twin ‘tin sheds’.
I asked Laurie to tell INAV more of the story –
My modelling life came about after seeing my elder brother make a nice cabin rubber job during the
war, while home on leave from the RAF. I was always a sickly child, with severe bouts of chronic asthma;
pneumonia etc and I spent most of my life up to the age of 13 in and out of hospitals and convalescent homes. I
didn’t go to school much!
During another bout of asthma, I needed something to take my mind off my condition and I was given a
Keil Kraft Ajax kit (another cabin rubber model), built it and found it easy to do – flying it was something else
and after I built 2 or 3 more! I got one to fly rather well and I was hooked.
I soon began to draw up my own designs and had some contest success with them. My designs of that
period prior to 1950, found their way into magazines, and the ‘Pinocchio and ‘Scram’, both 28” wingspan,
lightweight rubber models are now contest winning models in the SAM vintage movement today.
Free flight models of all kinds soon flew off my workbench, but eventually life caught up with me in the
shape (ly) form of my now wife Betty. She could hold a ‘mean’ rubber job while I wound it and she had many
other talents that I don’t have space for!
We ‘built’ 3 children in record time; so then I had to go back to aeromodelling again.
Although open rubber was my first love, I also had success with Wakefield models, and was in the
British team at Wiener Neustadt in 1969 and Gothenburg in 1971.
At around this time, I felt that flying outdoor in British weather began to be not such a good idea. I liked
the idea of long flights, but the retrievals on foot began to pall. I had done some indoor modelling in the early
days, including ‘round the pole’ flying – using microfilm to cover the wings. It was fascinating stuff. So, in the
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winter of 1970 I began to build proper indoor models and after a few false starts, I had a half reasonable 65 cm
F1D. As Nick remembers, at the first meeting, it flew over 20 minutes.
Meetings at Cardington were infrequent and so I took over from Stan Wade (a good indoor flyer at that
time) organizing meetings at Cardington and I became Chairman of the Indoor Duration Technical Committee.
The giant twin airship hangers stand in splendid isolation, surrounded by grass, like 2 English
cathedrals. In later years, I became known as the ‘Archbishop of Cardington’ – (two hangers, no waiting!) and
in those days, this superb facility was free of charge and the buildings were fastidiously maintained by the UK
government and were largely used to fly weather balloons.
As Nick has described, we flew until mid-day and then (in our best suits), we would stroll across the
road to the RAF officer’s mess, for cocktails and Sunday lunch with all the trimmings.
After reading about the trauma and hardships of the 1970 World Indoor Champs in the mine at Slanic,
(which nearly killed Joe Bilgri and damaged Pete Andrews), I began to think about just how good we had life at
Cardington! I offered to host and underwrite the 1972 World Championships – the BMFA has a rule stating that
no-one can offer to hold a World or Open championships unless someone picks up the bill in the event of a loss.
Pete Andrews won the contest and many new friendships were formed and team visits to other Championships
began on a regular basis.
In 1976, I got a phone call from Ian Kaynes, the Chairman of the CIAM Free-Flight Committee, to tell
me that the World Championships were in danger of collapse after the official host nation had pulled out –
‘could I, at short notice, run a World Championships at Cardington’? Immediately, I said ‘Yes please!’ and the
contest went ahead – it was a great success, my good friend Bud Romak won and we even had a cocktail bar in
the hanger. White-coated waiters with black bow ties served lunch on solid silver plates! The UK team did well;
we were Team Silver Medal winners and I managed third place individually.
I first met the great Bud Romak at these Cardington Championships and we became good friends. Bud
kept telling me about the USA free flight Champs and the barbecues held afterwards and so in 1985, Betty and I
went over to compete at Taft. In open rubber, after the rounds my ‘Mulvihill’ sized ‘Liquorice Stick’ got
through to the fly-offs. After increasing maxes of 5 to 7 minutes, only Joe Bilgri and I were left. Going on to the
8 minute max’, my ancient model climbed well, the prop folded at a great height and then the model chose that
moment to have a major structural failure – the fuselage spacers on which the wing pylon was seated, gave out
after years of being soaked in rubber lube and this caused the model to lose all of its tail tilt and fly straight
downwind, out of sight of the timekeepers. The model still did 8 minutes, but I was relegated to second.
The next day we had a single flight, dawn shoot-out, which I won with a flight of over 13 minutes.
After the successful indoor event in 1976, I offered to sponsor the 1978 World Championships, again at
Cardington. Jim Richmond won the individual title and the UK team became Gold Medal winners. I organized
the event at Cardington again, in 1986, where Jim Richmond won again.
The years between 1970 and the mid 1990’s were a golden age for UK (and world) indoor duration, but
being responsible for organizing flying in the sheds has become increasingly fraught. Hanger 2 is now full of
tall, full sized buildings used for fire research and we no longer fly there. Hanger 1 is in an advanced state of
decay with hundreds of pieces of the roof either missing, or hanging in space, waiting to be caught by the netting
underneath. In 2002, I organized repairs to 65 of the windows to keep the wind out, and that has kept us flying
for another year.
I have traveled the world flying indoor, making friends and hall records, promoting indoor in other
countries and helping them to run other World F1D Championships and I hope I have made ‘indoor’ a better and
more interesting place to be, everywhere.
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As I finish writing, Laurie has been at it again. After the sad collapse of the 2003 European f1D
championships, scheduled for Germany, Laurie managed to reschedule, organize and run the contest, in only
nine weeks, with great support from members of the BMFA, FAI/CIAM and many UK indoor flyers. The event
was a huge success, held in London’s Millenium Dome and thus, Laurie becomes ‘Archbishop of Cardington
and Greenwich’.
Nick Aikman 15.09.03.

MIXING FF WITH RC
Below is a post that was made on the indoor list at http://groups.yahoo.com/group/indoor/ regarding R/C at
USIC as well as some postings
I received a phone call from Walt Van Gorder about next years USIC. The current plan is to fly indoor RC
duration during the next USIC. Walt wants me to inform you all that if you think that this RC event should not
be flown during normal competition with rubber free flight models, then you need to contact your local VP in
your district and voice your opinion to not fly the RC event at the USIC/NATS. Some of you may not be aware,
but this past year the first NIRAC Indoor RC Championships were held in Waterford, MI. Next year June
4,5,and 6th, they will be held again. I personally believe that this is the appropriate venue for an indoor RC
duration event to be held (and is going to be held per the NIRAC website), not at the USIC. I am sure if I
showed up and flew F1D in the middle of their contest they would be upset. I think the reverse is true as well. If
you feel the same way, please call your local VP or the AMA and make your voice heard now before the
schedule is finalized.
Indoor RC rules allow a maximum flying weight 21 ounces!
Don Slusarczyk

Posts against mixing FF with R/C
I think we would all have to agree that somewhere between a 300mg 35cm and a 21oz, 40" wingspan
'indoor' RC model a line has to be drawn. The logical place for me is FF vs. RC.
I also agree with LC that RC should not be allowed to piggyback on current indoor venue accessibility.
If RC guys want to fly at a particular venue, let them secure the rights through the proper channels themselves.
If the powers that be who own the facility don't mind, then I can't argue (well I can, but I won't). But other than
Lakehurst, I don't know of anyplace where they both can fly successfully at the same time. Even at Lakehurst
the RC guys wrap up at noon to allow the FF time.
As far as USIC, I wouldn't want to see it changed. There is a history there. If allowed, RC will certainly
grow and make it uncomfortable for FF. I wouldn't want to see this happen (and it will). Anyone who can't see
that is selfishly kidding themselves. RC has the monetary backing and marketing of the venders to push their
wares. Indoor has only the enjoyment of graceful flight in its purest form. We are not a big market for anyone.
It would be like putting big fish in the same aquarium as little fish. It wouldn't take long for the little fish to get
devoured. Little fish need to swim in their own bowl.
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Turning it around, I don't see indoor duration guys moving in on an RC venue and asking for their
understanding for our needs. We wouldn't get very far. I think RC should respect our turf and take their toys and
play on their own playgrounds, not ours.
Alan Cohen
To the specialist, who has chosen a branch of FF *because* of the distinctions and characteristics of that
style, any benefit of merging with different interests in the name of *getting along/getting stronger* seems
contradicted by history. From the 40s to present, RC has proven that it can well compete by its own merits,
using its own resources. What gall to expect hardcore FF’ers to contribute the paltry (or otherwise) site
resources they have to further the cause and convenience of RC.
The essence of any politics is "competition for scarce resources." At Lakehurst, we all get along nicely,
because the resource is so vast. But given a *half-vast* resource, things aren't so friendly. Sure, flight time and
quality-of-experience of a Limited Pennyplane flyer is not likely to be degraded from sharing the same airspace
with RC duration. But not so with the lightweights. Ezbs, ministicks, F1Ds, IMS, and HLS should not have to
fly through or even think about the wake of RC craft. No matter how slow the RCs are, they are still pretty big,
and move some air. Fine, there were only one or two RCs present at last USIC--at its initial opportunity. What
about after it catches on? Which becomes more important? Numbers of fee payers, or the character of
traditional indoor? Those of us who care about the character and quality of traditional indoor should not be
chided or chastised by those of you who think "It's-all-cool-now-why-can't-we-just-get-along..."
<<Banning indoor RC electric from the USIC will serve no beneficial purpose. Don't let emotions rule
reason.>>
This all depends of what you mean by "beneficial" and what you mean by "purpose." To the generalist
who equally enjoys anything that flies, then sure, let's everyone jump in, the water is fine. Hey, why not let
Indoor Rocket Flyers have a slice of the space and time at USIC--after all, rockets are pretty skinny, and only go
straight up and straight down. And we will all eventually benefit from such an influx of interest, and Indoor
Rocket Guys will then invite us over to all those great sites that *they* will procure someday.
And why not give our Frequent Flyer Miles to some friendly Muslim militants, along with complimentary
boxcutters? I hear that many of them are pretty friendly, and have even learned to speak English.
If traditional indoor events cannot support their own weight, then let them perish. But to co-opt RC (into the
same space at the same time) as a supposed crutch to support FF rubber indoor? I would rather fight and die.
Mark Bennett
To have a Romash or Harlan fly electric RC at the same contest is one thing. If these electric RC planes
weighted as much as a 1.2 gram F1D. What happens when others show up with the equivalent of a 2.0 gram
F1d? How much would the RC electric weight then? What worries me more than the weight is those that do not
have the world class flying skill of these two gentlemen.
Having watched two of Doug's S.O. planes completely destroyed at USIC on the table by a scale plane
practicing out of their time slot. A few used the excuse that the plane was simple and could be built again. True,
but those from that segment of the sport did not realize how long it takes to trim out a model. Too keep the
model together long enough to find and correct problems. By USIC he is usually tiring of S.O. planes. The burn
to it all was he could not compete for a third pound of May 99 rubber prize to the top three in class.
At present other contests we attend (other than Akron, Lakehurst) are divided into three periods; a short
time for Gliders, half day for heavy and half for duration. It is hard to justify driving a long distance for half a
day flying unless the contest is a couple days. Where are these RC's going to fit in?
Mark Schaefer
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The fear is that the other types of Indoor RC will soon invade the USIC like it has at flying sites around
the country and push out the Indoor purists. If our entry levels at USIC continue to decline it could easily
become an all encompassing Indoor meet with all RC and Freeflight together. I will admit that what Ray Harlan
and other true Indoor people are flying in the RC duration event is little or no threat to our models but what is to
stop someone showing up with a plane many times heavier and faster and demanding to fly.
Fred Tellier
I dunno. The Glastonbury Aeromodellers have the use of the gym for a whole day for just two contests,
and the FAC folk are grounded for part of the time so the transparent air plane crowd can fly. Now we're going
to be sharing this with the RC people.?? The fact that Ray Harlan can make a super light airplane doesn't mean
that everyone can. I hear talk of racing and combat and it doesn't inspire confidence that they will even try.
Neither does the history of outdoors RC. Remember all those articles in Model Builder about how the Quarter
Scale planes were going to be light and slow and fly around at scale speeds.
I am an officer in a club that flies in a large one basketball court gym and the whole sticky conundrum is
loose among us.
The "transparent" airplane folk require a separate time slot. The scale folk look askance at the kids with
delta darts. The P-24 kids are in a limbo. And the RC mob is pushing to get in. Not only are these planes of
vastly differing weights and kinetic energies, the flight patterns are different. The FAC planes mostly fly in well
controlled circles. Once launched the "transparent" aircraft are airborne for a long time. The juniors are a
menace but, I think, a necessary one. The RC planes I have seen don't mix well with even the heaviest rubber in
this small space. They zorch around in wide circles that require the whole gym. The control part of radio control
is a bit of a euphemism.
Any controversy that could spill out of the model airplane world and involve the already nervous PTB
who control the gym could result in the time being given over to basketball kids and soccer players doing
jumping jacks.
Danny Soar
I think some are getting a little mixed up in here. I do not hear that we are against RC flying in general ,
we are against RC being flown at USIC. That is what the issue is at hand here, at least for me it is.
Is USIC the appropriate place to fly indoor RC duration when the event can be flown a week later at the Indoor
RC Championships?
I personally have lots of RC park flyers, and indoor RC models, but I would not fly them during an
indoor rubber meet. Should football games and baseball games be played at the same time? Some cities use one
stadium for both sports so why not then do both at the same time? If indoor becomes extinct then it becomes
extinct, but forcing us to share what little flying time we have with RC is not right. This sounds like the Borg
saying you will be assimilated (for you Star Trek fans). If they have the numbers then let them rent out the site
and run their own contest. What is so hard about that? The last I knew the rent for USIC was $1000/day. So for
5 days that is $5000, and 60 contestants at $100 each is $6000 so how is the AMA loosing money? Perhaps we
should have the USIC the way it was when Tony Italiano was running it. Perhaps we need a 3 day USIC like the
old days as well and less events to get more flyers. I personally have troubles getting 1 week off work to go fly
models and a 3 day meet (like the old days, Fri, Sat, Sun) may bring some back to the USIC as we can schedule
it into our lives better. Some food for thought.
Don Slusarczyk
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Posts in support of mixing R/C and FF
I have no problem with indoor RC duration being flown at USIC, these models are just big indoor
planes and I think they are cool, since they do have steering there is no chance of collision, I dont know what all
the fuss is about this...
Rob Romash
Hello guys,
This stuff about the incompatibility of FF with RC is pretty much true but we have been flying this way
for at least five years now maybe more in a much smaller venue than anything you are talking about. The
Blacksheep fly in a std. school gymnasium not much larger than the basketball court it contains and we separate
the flying times for each group the three hours we are there is broken into half hour intervals and each is flown
in turn. Yes there are a few tyros that have little skill in flying anything and we allow them to learn here and we
try to keep all of the spectators aware of the situation at that time. Our club maintains AMA membership and
allows only AMA insured flyers to participate, this eliminates the need for excess insurance and assures the site
owner that we are responsible enough to make sure repairs to any damage are accomplished. We have no
restrictions on the weight of the model, the size or the power system used, that is left to the flyer and we have
yet to have any problems of any kind. These fellows that fly RC sure do fill up a gym with many spectators and
out of them we have garnered a few converts to the indoor FF community as they have garnered a few converts
to their side.
Life is a series of compromises, best to see what can be done and try it before condemning any group or
type of flying for being incompatible. We all have little time on this earth and the few moments of enjoyment
we have should be cherished and not taken up in condemnation of other forms of enjoyment. Consider this,
Golfers hate us because we take up so much land that could be used for golfing well pooh if they can't allow us
our enjoyment that is their loss not ours..
Carlo Godel Past Pres of the Blacksheep Exhibition Squadron
C.D U.S.F.F. Championships 1986, 87, 88
A.M.A. C.D. 95012 Open, Administrator, Leader member
I believe that it comes down to this:
One side believes that if you open the door to RC that a flood of indoor RC enthusiasts will come in and
ruin the flying for FF. This may happen because RC enthusiasts are all clods who won't honor the spirit of
indoor flyers. This may also be possible because it is impossible for the average builder to make a lightweight
RC model. RC enthusiasts also have to own the entire site, ie, they don't play well with others.
The other side believes that indoor RC duration is unique enough that anyone who attempts it will
respect the whole indoor thing. They point to the fact that the folks who flew it at USIC were hard core indoor
flyers and that others who are talking about flying are also hard core indoor types. These folks believe that if
someone shows up with an inappropriate model that it can be dealt with.
One question that I think needs answering is what kind of flyer is drawn to indoor RC duration? Is this
an RC person or a FF person? My suspicion is that the dilettante RC person isn't interested in this event, it is
certainly too hard for the person only interested in park flyers.
I personally find indoor RC duration a fascinating event. I've talked to Ray Harlan about it and he has
approached it with the same dedication and hard work that he has used for the other things indoor he has done.
Marty Sasaki
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Keep badmouthing the RC’ers they may eventually be our only salvation in this realistic world. The
indoor soccer kids are coming to your town and would like nothing better than to throw the three of you flying
indoor out on your ears, yes and the only thing that keeps us flying are numbers of people involved. Very soon
we will be asking the RC’ers for a little bit of their time to fly, do not become so involved in your own
importance to not see the light of day and what is happening all over. Yes there are lots of a----les in the RC
bunch, plenty of them to go around, but we have bunches of them too. We are a very small group nowhere near
the numbers of flyers that the RC community has and the AMA caters to the numbers as does the owners of the
venues. Wake up see the light of day and put your elitist attitudes to rest or in a very short time you will not
have any place to fly at all.
Carlo Godel

90 SECONDS 30 YEARS LATER
UPDATES AND INSIGHT TO THE LEGENDARY SUPERSWEEP ARTICLE
BY JIM BUXTON
It is hard to believe that thirty years have passed since the 90-second barrier was broken with an indoor hand
launched glider. 90 seconds, ‘The 90’ The Holy Grail of indoor hand-launch. I suppose you could call it the ‘Forty
Minute Club’ of glider, but since it only includes two people, maybe it is better compared to the exclusive ranks of
the ‘Sixty Minute Club’. Ron Wittman and Stan Stoy have both broken the barrier, but Ron is the only to do it with a
fixed wing glider, as is now mandated by the rules. Stan Stoy broke into the mid 90’s using a very ingenious and
temperamental folding wing glider, see Model Aviation August 1979 for more information.
At any rate let’s assume you want to chase the Holy Grail, or perhaps you are just tired of waiting by the mailbox for
your Y2K2 and 8/93 Tan II to arrive. No problem, the local hobby shop, and the Internet, and that treadmill in the
basement are all you need, and readily available to make a run for the top spot at USIC, or the Kibbie Dome
depending upon your location.
First step is to download Ron Wittman’s two part article from September and October 1974 American Aircraft
Modeler. If the Internet is not your bag drop me a buck in an envelope and I will mail you a copy with the plans.
Read the article start to finish, and then read it again. It is the best one ever done on the subject. Build a copy as
close as you can. This is the starting point.
Now I will give you my personal opinions of the model and the techniques. Now, I admit I have never done 90
seconds. I have come as close as 84.7 seconds at the Buffalo Bills practice facility two years ago. So why am I
making changes to a design I have never beaten? I have built about thirty gliders for category IV flying. The first
several were stock SuperSweeps. The gliders have gradually changed since then, and what I am passing along is
what has worked for Me to improve my times from 60 seconds to 84. Your results may vary, that’s why you built a
stock one first as a baseline.

Things I Changed From The SuperSweep
1)
Add dihedral
Adding an extra dihedral break to the inside wing panel only improved my time from 60 seconds in 1989, to 73
seconds in 1990. The SuperSweep needs more dihedral to achieve good rollouts. This will allow you to throw a
more vertical (and efficient) launch trajectory than you can with a stock wing.
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2)
Less finish is more
Probably the only thing I do not agree with is Ron’s fanatical finish. I have done it, but in my opinion it is
overkill. I do not agree that filling the grain to a mirror finish is advantageous. I would never take polishing
compound to a glider wing either. Here is my approach, which is no innovation of mine.
Finish sand the wing with 400-grit paper. Mix Sig Nitrate 50-50 with a good lacquer thinner. Add 4 drops to the
ounce of TCP for plasticizer. Throw in a little talcum powder for fun. Rub some talcum powder into the wood
before the first coat. Brush on a nice heavy coat. Sand with 600 grit ‘wet/dry’ paper attached to a 2” x 2” x ½”
balsa block. Apply a second coat. Sand with 600. Apply a third and final coat of dope with no talcum to keep
the wing from turning white when you sand it. Sand with 600, then 1000, then 1500.
For tradition sake I sand my gliders the night before the contest with the green sheet of paper from K&S ‘Flex-IGrit Micro Fine Assorted’ which can be found in many local hobby shops. This whole process will add less than
a gram to the weight of a 23” glider wing. This is important, as I prefer a lighter glider than the SuperSweep for
Johnson City, and because of number 3…
3)
Wing wood does not need to be 4lb density
Thanks to the reduced finishing weight you can utilize wood up to 5.5lb density in the wing. This helps in many
areas. First off you can find it in a local hobby shop more often. This is where I buy all my glider wood. I like
to see it, touch it, check for wind-checks etc. I have wing wood in stock for about ten gliders right now. I can
usually find it quicker than I can build. Keep track of when your local shop buys wood, and go check as often as
they re-stock. Another benefit of stiffer wood is that I have been able to eliminate adding carbon reinforcement
to prevent wing failures. This happened to several of my early gliders.
4)
Wood has no place in the fuselage of a glider built after 2000
Other than the pylon that is... Tapered carbon tubes are a real advantage for many reasons. They eliminate about
2 grams (more weight for the wing!) and eliminate many potential problems. All of my wood fuselages ended up
needing carbon reinforcement to prevent breakage during any impact that exceeded glide speed. Breaking a
fuselage can prove disastrous, as the incidence will surely change when repaired, and that is ultra-critical on these
models. The carbon fuselage also eliminates altitude robbing ‘tail wagging’ at launch. The correct carbon tube
will start out 32.5” long and weigh about 5.5 grams. Once cut to size (cut off the larger diameter end) you should
have a three-gram tube. Curt Stevens carries them at www.modelresearchlabs.com. Although I have not
personally seen any from his stock his specs match the obsolete ‘SkyShark Response Zero’ tubes that are very
good.
5)
Decrease the stab size
Not much to say here, but I think the SuperSweep’s large stab makes it a little to stable for a snappy rollout.
OK, so that’s it. Other than that the SuperSweep is perfect in my eyes. I would say that I only disagree with Ron’s
dihedral and finish. The rest are merely personal preference. So what about stuff that is not in the article that is
worth mentioning?
~Incidence is the most important aspect of building a good glider. It has to be zero-zero to start. If you have any
incidence the glider will tend to loop. You want the glider to go straight where you throw it. Place the fuselage pylon
against a straight edge and make sure that the top of the boom is parallel to the wing mount. Sand as needed to
correct. I place the fuselage on a glass surface against an aluminum yardstick and shine light form the bottom. I then
take gauge blocks and check the parallelism of the boom, watching for light shining up through.
~I use Sig-Bond for all wing dihedral joints. A dihedral fixture as seen in figure one is a great tool to have. I saw this
gadget in a newsletter somewhere and threw this on together from some stuff I had laying around. Set it to half the
total dihedral angle desired, sand both panels, and you have a perfect dihedral joint with no skill required.
~Use a good two-part epoxy to attach the wing pylon to the carbon tube.
~I use Stan Buddenbohm’s suggestion of tacking tail surfaces on with glue-stick. Once I have the stab tilt where I
want it I run thin CA in the joint.

15

~I use a razor plane as seen in figure two for wing shaping. Not sure who made them but they work great and seem to
be plentiful. I have picked up several at model airplane swap meets over the years. The re-sharpenable blade is
adjustable and produces very consistent cuts.
~1/16 basswood for the leading edge, and 1/16” ply for the finger rest.
Weights for NXT 3 components
Fuselage: pylon epoxied onto carbon tube, 3.7 grams
Wing: 5.3 lb balsa, with dihedral joints, 11.7 grams
Finger rest: .6 grams
Stab: 5.8 lb balsa, .75 grams (do not go below .7 grams or failure can result)
Rudder: 5.8 lb balsa, .1 gram
Nose weight: 2 grams
Finish: 1.5 grams
TOTAL=20.35 grams
(Flying weight of this glider is about 21 grams with glue etc.)
Hitting the Roll Out
This is what separates the glider field. You need to get from the top of the launch apex into a glide with minimal loss
in altitude. Nailing a roll out right on is still the greatest thrill in modeling for me. Unfortunately it is the hardest
thing to learn, and even harder to explain how to do. You’re best bet is to get out there and throw…a lot. These
general guidelines may help.
These gliders are plenty heavy enough to throw outdoors in the evening. This is the best place to test them, as the
ground is softer outside than it is inside. This is probably the greatest advantage to category IV hand launch glider;
your practice facility is just a local park away.
Final rollout adjustments will be made using a method known as 'stab twisting'. Bending one side up will make the
glider bank more to that side during the launch trajectory. Bending one side down will make the glider bank to the
opposite side. By mixing the bends you can control bank, and total incidence.
Often people will ask how I get the glider to go ‘straight’ up form where I throw it rather than bank right and rolling
out behind me. The key is to bend the inside of the stab down (right side for a right-left pattern. This will keep the
inside wing up, and keep the glider from ending looping’ behind you. If the glider goes straight up, stalls and nose
dives in without attempting to pull out, you are a slight tweak of up (one side or both) away from perfect trim. You
did take the advice to fly all new gliders outdoors first right?
You thought you were going to get through this whole article without the treadmill coming back up I bet. Wrong. It
is essential to be in decent shape to fly glider well. As you tire you lose consistency. As you lose consistency you
break gliders. Do whatever you can to improve your fitness. The best thing to do is to get out and throw some
gliders in the evening calm a few nights a week. This improves your gliders, your trimming skills, and your fitness.
You cannot buy a good batch of rubber to get a jump on the competition, but pushups are free, and readily available.
So there you have it all you need to know to go after the Holy Grail of the indoor glider world. No purer event exists.
Give it a shot. I am sure you will be surprised at the high degree of challenge and reward you reap from the minimal
investment of a few nights at the building board. If you do have any further questions I may be reached at:
Jim Buxton
4956 Wallington Dr.
Hilliard, OH 43026
Glider902003@yahoo.com
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THE INDOOR MODEL

By Bill Tyler

Time: September 22nd, 1946. Place: Inside the 180 foot high Air Dock at the Naval Air Station,
Lakehurst, New Jersey. Pete Andrews, probably the hottest of indoor builders, is sweating out the tail end
of his stick-tractor flight , which is now cruising around about 25 feet up. The time now is 24 minutes
and there is a possibility that Pete might break the existing record of 26 minutes. Here's 25 minutes and she
only lost ten feet of altitude. Pete's praying that the six-year old prewar rubber that he's using will give
out with just a little more energy. The timer calls out 26 minutes and it's a new world's record with the ship
still about ten feet up. Andrew's final time was over 27 minutes and there was no doubt in the minds of
all contestants that if Pete had been able to use better rubber on his ship he would have easily broken 30
minutes, that long sought after goal of the indoor flying fiends.
But 27 minutes today is a vast increase in duration compared to the solid three minutes that the indoor
"experts" were batting out around 1927 in the days of the now forgotten AMLA (Airplane Model League
of America). The author recalls seeing the plans of indoor models in the erstwhile American Boy magazine
featuring names of legendary giants such as Aram Abgarian, Ernest McCoy, Fay Stroud, and others. (About
1930 a young fellow named Carl Goldberg was mentioned as having won third place at the .Nationals.)
Believe it or not, the model builders of those days took their indoor flying seriously. Indoor flying was much
more popular than outdoors and received more publicity even up to the early thirties when Basset introduced
the gas engine and made outdoor flying popular with the masses.
Indoor National winners were given trips to Europe, scholarships, and were looked up to by the youngsters
like today's kid asking Shulman to tell him what airfoil he used on his- Super Zoomer. (Imagine today's indoor
winner receiving an Ercoupe for first prize!) And if you think that getting information out of a hot control-line
flyer about how he souped up his engine is tough, back in the days when indoors was king, when an expert's
model landed, he quickly scooped it under a hat box less some design secret be revealed !
So you can blame indoor flying on the AMLA when rules were set up that limited an indoor stick model
to a size of fifteen inches between thrust bearing and rear hook. No restrictions were placed on wing area, and
all parts had to be made by the builder with the exception of metal fittings. (Nope, you couldn't buy a finished
model and fly it in a contest. The rules were tough; you had to build it yourself.) The first indoor models, of
around 1927, looked much like the baby ROG design used as a beginner's model today. We've illustrated one
here to give you the idea. As simple and easy-to-build as they looked, these models were nevertheless constructed with infinite care and weight was watched cautiously to increase their duration. Somebody, we think it
was that old sharpie, Aram Abgarian, pulled a fast one on the boys and introduced the first hollow motorstick,
with the result that he cleaned up an early national meet because of the lighter wing loading. Another expert
came out with a regular airfoil section on his wing and again duration jumped.
At this point in design development stability became a bugaboo. As these tractors were so short
coupled (small tail-moment arms) they tended to stall easily and were extremely difficult to adjust. Ernest
McCoy, an expert of his day, practically overcame this longitudinal instability problem by putting a reversecambered airfoil section on his stabilizer (how about the Pacer gas model?) but the real solution came when a
now-forgotten builder noticed a loophole in the rules (15" motorstick between thrust bearing and rear hook)
and cemented a tail boom between his motor stick and tail assembly to lengthen the tail-moment arm. Wing
areas increased, as part of the trend to decrease wing loadings, and designs lost the so-called r.o.g. look and
basically became the same as the indoor tractor of today (see illustration of typical model of 1930).
It remained for the discovery of microfilm to really make possible the high durations of today's indoor
models. Paper-covered jobs reached their highest possible duration of between twelve and fourteen minutes
despite all the tricks the boys could think up to reduce weight. The hollow teardrop motorstick used today
became popular during 1932 and even beautifully built, hollow wing spars, such as used by Pete Andrews on
his record-breaking ship, had been used in premicrofilm days. Paper-covered props, similar to the microfilm
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props, had been experimented with but were abandoned because of a lack of efficiency. Aluminum-leaf
covering was used by a few of the old timers as it was lighter than paper but never proved practical, because
the material was extremely fragile and would shatter almost by being looked at. Microfilm made indoor
models what they are today.
To set the record straight microfilm was developed by John P. Glass and Bob Cleary, two old time
builders, while attending Massachusetts Institute of Technology. Glass, truly an indoor "fiend," would cut
school half the time just to build models and experiment. We recall making many trips to "J. P.'s" room in
Cambridge, Massachusetts, opening the door and fairly brushing our way through piles of bottles of
experimental microfilm solution, balsa wood, and other assorted junk, to consult the old master on our design
problems. What always added zest to the visit was the fact that John had several cans of guncotton (used as a
base for dopes, cements, and microfilm) stacked in his room and remarked casually one time that if the stuff
ever exploded (it's extremely unstable) half the city of Cambridge would be missing. Glass acted for years as
father advisor to the local gang and was mainly responsible for the school of indoor theory that developed into
the Boston style.
Getting back to microfilm, it just didn't get discovered; it was evolved. The first samples were
extremely brittle and, because of a static electricity charge, were almost impossible to handle. More
experimenting produced a plasticizer (castor oil) which, when added to the solution in very small proportions,
made the film flexible. Now that film could be taken off water on a hoop, the problem was how to apply it to
wing and tail surfaces. Some of the first attempts included diluted rubber-cement solution, wetting the frame
with acetone, and then placing it on the film (invariably the acetone ate half the covering away). Some
uncredited genius hit upon the simple idea of just running one's tongue over the framework amply wetting it
with saliva and then placing the frame on the film. This was the answer.
About the same time as microfilm was introduced, Jerry Kittel, a member of the New York Aeronuts,
collaborated with the research staff of a well-known rubber company to develop a more powerful rubber. The
resulting stuff was brown in color and, compared to the black rubber then used, was so much more powerful
that we recall when Kittel first mailed up a couple of loops in Boston to try out, the models acted like they had
been rejuvenated and promptly tried to fly through the roof of the local armory. Known to the trade at T-56 this
new rubber was so far superior to the old black variety that new records in all classes were established. (Good
news to model builders who have been putting up with wartime synthetics is the fact that the original brown
rubber is once again available. Credit should be given to the efforts of the Model Industry Association who
convinced the Civilian Production Administration to allow pure rubber strand to be made available for model
building because of its educational value.) With lighter models and a more powerful rubber, durations really
zoomed. At the 1933 Nationals in New York 99% of all models were microfilm covered and used brown rubber, the results being that durations went up from twelve minutes to seventeen minutes. Carl Goldberg made an
unofficial flight of 19'44" in Kingsbridge Armory with a ceiling of 100 feet. With the exception of several
refinements in design today's indoor model is basically the same as the models of 1933. Microfilm propellers
have been developed that appear to be just as efficient as the best hand-carved types and have the added
advantage of being considerably lighter. Credit should be given to Pete Andrews for the development work he a
did in working out a better construction method for making "mic" props which we have illustrated here.
Another weight-saving contribution was the introduction of braced motorsticks and wings using very thin
tungsten wire. Despite the weight-saving advantages of bracing, there have developed two schools of thoughtto brace or not to brace. Some builders claim that adding bracing increases drag and therefore destroys
whatever advantage was gained by making the model lighter. The pro-bracing boys point out that tungsten wire
has almost no resistance and have challenged the rest of the field to make the following test. Place a sheet of
white paper on the floor and drop a length of tungsten wire from a six-foot height. So far nobody is fast enough
with the stopwatch to be able to time the descent. The other advantage of bracing is that a braced model can be
adjusted more positively than the unbraced type and, because of the extra rigidity added to the wing framework
and motor stick, can take the stresses of a full power windup without making launching a juggler's act.
To be continued in the next issue. – Ed.
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Petersons House. Petersons Lane. Aylsham. Norfolk. NR11 6HD.
Phone / Fax 01263 735384 email : g.lefever@virgin.net
Y2K2 FILM COVERING

By Geoffrey Lefever. 10.09.03
This is intended to bring comfort and relief to anyone who is intimidated by Y2K2 or is not totally
happy with his/her covering results. Everyone has a different way of covering and has little tricks when it comes
to film. These methods work for me.
It seems to be common sense that covering free from wrinkles must be more efficient i.e. less parasitic
drag and a more accurate profile. Anyway I like the look of it that way!
The following may be a little tedious but stay with it. First of all we need some frames. For wing and
tail plane I use 1/16 x 1/2 and 1/32 x 1/4". When a sheet of film is laid out it will provide one wing panel or one
tail plane panel plus 2 propeller blade panels. This is principally directed to F1D construction, but is equally
relevant for other lightweight classes.
Secondly we need a new sheet of mounting card, free from marks, blade cuts or dust. The film is laid
out onto the board and cut off with a new double-sided razorblade at a shallow angle using a steel straight edge.
Great care must be taken to protect the free end of the film. If the end is lost it may not be recoverable. Low tack
paper tape is great stuff and a strip across the free end will make it much easier next time.
For me paper tape is the most important building aid. I use it in 1/4" strips to hold spars and tips to the
plan and also to fix 4 thou’ boron propeller outlines and spars onto the block.
Back to covering and the tricky bit. Y2K2 is quite fragile and great care is required. Pick up one corner
of the film and carefully lift toward the centre. Proceed until you are holding the film in one hand or rather until
the film is sticking to your hand and fingers with static. Very, very carefully disengage the film and roll into a
loose ball. Air will be trapped in the ball so do not apply any pressure; gently roll for approximately one
minute. It goes without saying that hands must be free from sharp nails, bits of cement etc. Cotton gloves do not
work as they are not sensitive enough and seem to enhance the static.
Now comes the interesting bit. What to do with the ball of film. Find an end or corner, by now much of
the static will have disappeared. Hold by the corner or end and lightly blow on the film. Be patient, the film will
slowly unravel and eventually hang vertically. Loosely drape the crumpled film back onto the mounting card.
The film now has to be brushed out until completely smooth and free from wrinkles. I use a wide, Chinese fine
art brush, the sort with a split bamboo handle. The brush must be the softest imaginable. It is quite possible to
lift a corner or a side and gently realign the film to get rid of the worst creases or wrinkles. It is also best to start
brushing from the centre outwards. Be reassured that it gets easier with practice.
I use 3M spray adhesive for the film frame and also wing/tailplane outlines; I use the type in a blue can
which permits lifting and repositioning, but not of course when dealing with Y2K2. Spray the frame outline and
place onto the film. Cut around the edges with a new blade and lift in much the same way as you would lift
microfilm. Air pressure will have made the film adhere to the card; one corner should be lifted very slowly until
the frame of film is free. You should have a perfect sheet of film with no wrinkles and a slightly crazed surface,
which is rather attractive.
The frame of film is put aside until needed. I tend to stick it to the wall of my workshop with a piece of
adhesive paper tape - That useful stuff again.
Now to the wing or tailplane. Place the uncovered framework across two pieces of 1/4"square balsa onto
newspaper on the floor. The strips of balsa between the outline and the newspaper are necessary to prevent the
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outline sticking to the newspaper. If this does happen, a brush loaded with cellulose thinners will release the
outline instantly. A single pass of spay adhesive to both leading and trailing edges should be sufficient for the
covering; from a height of approximately 2´ above the wing. We don’t want the adhesive to weigh more than the
balsa! Dip thumb and finger into thinners and lift the frame, this will prevent the frame from sticking to the
fingers. Carefully drop over the original plan and nudge to the exact shape of the outline. My plans are drawn
onto mounting card. Spot glue the uncovered wing to the exact plan outline at perhaps 6 or 8 locations and mark
these points around the outside on the plan, so that you know where to cut the covered wing free. I put small
coins onto the outline to ensure that the cement is in contact with the plan on the mounting card.
It is important to spot glue the frame to the plan to keep a perfect outline and also, if the frame is not
glued in place, the residual static within the film will cause the outline to leap up and meet the frame, not good!
Take the frame from the wall and place a long edge approximately 2" outside the outline. Form 2 hinges
between the frame and the mounting card with 2 strips of paper tape; that magic stuff again. Let the hinged
frame slowly rotate down to the outline. Blow around the edges to make contact between the outline and the
film and then very carefully run a fingertip around the outline.
With a new double-edged blade at a very shallow angle, cut the film around the outline at about
1/16"outside of the wood. Lift the frame and put to one side. Any minor wrinkles to the outline can be eased out
by softening the adhesive with a small brush of thinners. Slide the blade under the outline where it is tacked to
the board. The covered wing should look pretty good. Crack/cut at dihedral joints, cement and place the
covered wing over strips of 1/16" thick balsa so that the cemented joints are not in contact with the surface of
the building board. Support the tips at the correct dihedral and hold down the wing with coins. Tighten the film
at the dihedral break with a small brush and saliva. Dihedral compression ribs should be stiff; otherwise the
camber may increase as a result of the tightened film. I use 3 thou’ boron on each side of the rib at the base and
a third boron over the top of the rib. Ribs are from 22 thou' 4 pound sheet and only 60 thou’ deep. 4 ribs should
weigh approximately 0.06 grams.
The edges of the wing with the 1/16" surplus film may be sealed with a small brush and saliva or as in
Nick Aikman’s case, Evostick solvent, which improves the 3M adhesion.
Covering propeller blades is another matter. My propeller blades comprise 4 thou' boron outlines with 3
pieces of 3 thou’ boron along the spar and with ribs from 13 thou’ C grade timber. This is the off cut from a
motor stick blank. The timber is soaked and baked to a camber. The 3 thou' boron is applied to top and bottom.
Ribs are then sliced off the curved sheet on a curved former with a flexible steel rule to approximately 40 thou'
width. This is Ron Green’s method. When covered, the film adheres to the outline, ribs and spar, and there is no
air gap between the spar and the film.
Put paper tape onto the spar stub and spray with adhesive. Remove the paper tape and wash your sticky
thumbnail with thinners. I place a length of round balsa dowel of approximately 60 thou' diameter across the
underside of the frame with film at about half-length of the frame and hold it in place with 2 pins from the
underside. The film frame is from 1/32 by ¼ sheet. This prevents the whole of the uncovered blade from
contacting the film at one time. Place the outside half of the blade onto the film and gently run a finger around
the boron outline to ensure a good bond. Cut around the outline in a similar way to the wing, but leave a small
section at the tip to allow rotation. Carefully remove the balsa spacer and press the inboard half onto the film. A
little thinners will enable you to ease out any wrinkles. Cut around the rest of the outline and run saliva around
the boron outline. The result should be the most uniformly covered propeller blade you have ever seen. It might
not be more efficient but it will certainly look good.
Good luck!!
.

24

FORMING WIRE THRUST BEARINGS
by Andrew Tagliafico

1. Form a

with legs at least twice as long as the required bearing finished length.

2. Bend both legs

90°

90 degrees at required thrust bearing leg length.

3. Cut a mandrel from piano wire .001" to .002" thicker than the prop shaft about 1" long.
4. Insert mandrel and thrust bearing blank with 90 degree bent legs into the slot of the Clamp/Jig as shown in
Figure A.
5. Bend front leg of thrust bearing tightly around the mandrel at least 270 degrees additional in the direction of
propeller rotation.
It is important to wind the front bearing and pigtail in the direction of propeller rotation. Front bearing burr
will not snag thrust washer after it is honed.
Pigtail thusly wound will not allow prop shaft to rotate out of the pigtail.
6. The properly honed and finished front bearing will have about 1 1/2 turns forming a secure bearing. The
pigtail only needs 1 1/2 turns to hold prop shaft steady.
7. It is important that the pigtail and front bearing have a straight-line alignment. When the thrust bearing is
properly formed and aligned it will swing freely on the prop shaft diameter wire.
8. Fabricate a smaller Clamp/Jig from a 1/4" round hardwood dowel and a 4-40 screw with nut for smaller thrust
bearings.
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THE INDOOR FF, INDOOR RC DILEMA
By Larry Coslick

It is time to unite and take a stand against allowing any RC events to be flown in conjunction with
Indoor FF at National competitions. AMA event #627, RC Indoor Electric Duration is scheduled to be
flown at the 2004 USIC. This event is outside of our Indoor FF category and the AMA Indoor Contest
Board did not get the opportunity to have an input as to whether this event should be flown at the 2004
USIC. This cross assignment of category events will open the door to any future AMA event that is labeled
Indoor RC to be flown at our National Championship and the Indoor Free flight community will eventually be
shoved out the back door. Indoor FF membership is small in comparison to the RC group and with the
miniaturization of RC electronics there will be greater numbers of RC fliers looking to use our indoor sites that
has taken us years to secure. Our models fly slow, are light and won't cause personal or property damage,
but RC models can. If future events such as AMA indoor Combat or Pylon racing should injure someone I
would bet that the flying site would be closed down to all indoor flying. Indoor FF and Indoor Electric RC are
two separate categories and should have their contests at sites that are separate from each other. I understand
that indoor contests are a very small part of what most indoor fliers value in this sport. It doesn't matter if you
are a competition flier or not, we as indoor fliers will suffer if a stand is not taken right now; and this includes
the local level flying sites.
At our last Indoor free flight flying session a modeler brought in a small 3-D aerobatics electric RC
model that weighed about six ounces and asked if he could fly it. I told him that it was our policy not to fly Electric
RC in our site but since I was doing this letter, I thought that this would be a good chance to see how this model
would fly in our forty three foot site. After our flying session was over he flew the model and could do all of
the fancy maneuvers including hovering, My main concern was that the model was fast and there was no safe
zone on the sidelines to protect us if the pilot should make a mistake. The site has an average size floor space
and there was just enough room for one RC model to be in the air at a time, Indoor FF modelers set up their tables
around the parameter of the flying site and we do not have a problem if one of our models should fly over our
tables, The model can be safely steered away from the area with a balloon steering pole or by catching the
model- You can't steer an electric RC model.
Another concern about sharing sites is, how do you allocate the flying times for each group. The
more RC fliers there are the less time for Indoor FF. I'm repeating myself but if we adopt the policy of
cross assigning events at the local level the AMA will think that this is what we want. What happens at the
local level will affect the direction the AMA will take at National competitions unless Indoor Free Flight
and Indoor Electric RC are kept in their own categories and National competitions are held at separate sites.
I have submitted a proposal to the AMA to stop their procedure of cross assigning events. I am
making a plea to all free flight modelers to please contact your AMA District Indoor Contest Board member,
which are listed below and let your AMA District Vice President know your feelings on this matter. Their
address and telephone numbers are in the AMA Model Aviation magazine, Contest Board member addresses are
listed in the AMA competition directory.

Competitive Wright Stuff Book
• 90 pages of detailed instruction
• Tailored to the 2003/2004 rules
• Lots of pictures
• Plans for Division B and C models.
$30 plus shipping (6.5% tax in OH)
0
EC
PR

I SI O N

AU

G

M

50
O

GE

024

0

SO
N

R D C H AR D O

250

N

IO

7
0- 2
85- 3

O

H

0

B

IN

59

20

RO

44

3

350

911

30

44

150

S

100

400

0
45 A

EL

Raymond Harlan, 508-358-4013
Douglas Barber, 856-235-5318
Walter Van Gorder, 513-922-3351
Don Srull, 703-893-5071
Richard MacEntec, 941-729-1524
Larry Coslick, 314-892-3803
Gordon Wisniewski, 414-421-3696
Bud Tenny, 972-235-4035
Stan Chilton, 316-686-9634
Clarence Mather, 760-872-1127
Andrew Tagliafico, 503-452-0546

D

Dist I
Dist II
Dist III
Dist IV
Dist V
Dist VI
Dist VII
Dist VIII
Dist IX
Dist X
Dist XI

Geauga Precision Models
9113 Robinson Road
Chardon, Ohio 44024
johnsonwd@earthlink.net
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THE F1D CRISIS
I would like to draw your attention to the impending situation regarding World & European class venues, for
F1D.
At the highest level, Indoor Flying requires a large/high airspace, draught free, with stable air. It must be
available with certainty 2 years ahead of an event. It must be accessible and cheap to get to, and it should
preferably have a zero charge for its use.
These sites have been (Are ?), the twin hangers at Cardington, The Salt Mine in Romania, and in the USA West Baden Johnson City, Moscow Idaho, the multiple hangers at Lakehurst. There was also a World Champs
in Poland at Wroclaw, but this site does not quite measure up, compared to all of the above.
As you can see, the USA has far more sites that anywhere else, and the list does not include Santa Anna, and
Akron.
The Twin hangers at Cardington are no longer possible venues, because: Hanger No 1 is peeling its cladding
and not suitable, and Hanger No 2 is full of tall buildings being burnt! As the prime motivator for W/Champs
and European from the U.K, I am no longer a young man, and without more funding from either the FAI or
BMFA, and encouragement, I am unlikely to do it any more.
The USA has held many fine Championships in the past, but I believe they lost money on most (?) of them, and
are reluctant to do it again. It can make money, but it needs to be organized differently.
This leaves the Salt Mine in Romania. The mine has many of the virtues required, but it is very cold, damp, and
not user friendly, to the point, where many of our own Senior/Experienced F1D flyers, will not go there. I
believe many of the Worlds best, also share the same view.
Indoor flying/building, is the last refuge for "real" Aeromodellers, as we have not sold our souls to the "devils"
of the commercial manufacturers, who dominate with unbeatable, ready to fly models.
If we are really serious about the future of our sport, all national & international bodies must do more than just
change the "rules".
The performing and finance bit of this sport is driven at grass roots level by volunteers, and accustomed to using
a facility that belongs to someone else.
The high cost of having to fund all the expenses for 3 Jury members (Apart from Judges?), adds costs, indoor
budgets cannot afford, from low customer base numbers. Most Contest Directors can read the "Rule Book"
anyway!
We are global "Gypsy's", and we all need outdoor and indoor space to perform in, but are used to "borrowing"
someone else's field or Hanger.
If we do not start to look ahead, plan and take action, then I am very pessimistic we will survive as the
Aeromodellers, we all once were.
Laurie Barr. FSMA
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2004 SYMPO “CALL FOR PAPERS / ARTICLES”
Each year the National Free Flight Society publishes a Symposium report. Technical papers and
articles are required to make up each edition. If you have a possible technical paper about Free Flight
models or design / construction / flying article in mind and would like to have it published in the 2004
SYMPO please contact the editor, Walt Ghio.
Walt’s e-mail address is: f1bwalt@comcast.net Mailing address : 1380 Elkhorn Drive, Stockton, CA,
95209
Aram Schlosberg will chair the 2004 Ten Models of the Year committee. Nomination packages for
model of the year should include:
1. One page description of the model’s innovations as well as its recent contest record.
2. One-page plan (a half wing, side and to view of the fuselage, the stab) with structural details
and full size rib sections.
3. Details photographs of nominated model.
4. Resume of modeler / designer (optional).
Aram’s e-mail address is: aram.schlosberg@verizon.net Mailing address : 79-02 212th St., Bayside,
NY, 11364-3506
Bob Beecroft is the chairman for the 2004 Hall of Fame members. Please send any nominations to
Bob. The nomination will require a write up on the individual and photographs.
Bob’s e-mail address is: nffsflyer@adelphia.net Mailing address : 3488 Linda Vista Terrace,
Fallbrook, CA, 92028-9127
All papers / articles and nominations must be submitted electronically, preferably in Microsoft Word
format, via e-mail or CD / Zip disk. Only high quality photographs and a minimum of 4 Megapixel
resolution files for photos.
After the proposals are reviewed and selections made completed nominations will be required
February 1, 2004.
Thank you for your nominations, Walt Ghio.

Y2K Films

PPP Film (Penny Plane Plastic)
1025 Cedar St
Catawissa MO 63015

4514 Meadow Ln
Red Bud IL 62278

.7 micron film that is economical
and easy to apply.

Y2K (.5 micron) or Y2K2 (.3 micron)
12” x 25’ rolls
$33.00 per roll Domestic
$35.00 per roll Foreign

12” x 50’ rolls
$25.00 per roll

Price includes shipping

Price includes shipping
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THE 2003 EUROPEAN F1D CHAMPIONSHIPS/OPEN INTERNATIONAL
THE MILLENIUM DOME, GREENWICH, LONDON. 2ND TO 5TH OCTOBER. 2003.
The European F1D Championships have a chequered history, being held sporadically, first in 1987 - in
Wroclaw, Poland; 1991-Slanic, in Romania; 1993 – Brno, in the Czech republic and again in 1997, back in the
saltmine.
This contest was rescued in heroic fashion with 9 weeks to go by Laurie Barr and an exceptional group of
officials and helpers from the British Model Flying Association. In particular, Laurie and Betty Barr, together
with BMFA Competition Secretary Jo Halman, her husband Peter, Ian Kaynes and model processor Ian
Dowsett, worked tirelessly to save the event after Gerhard Woebbeking encountered insurmountable insurance
problems at the original ‘CargoLifter’ venue in Germany. Gerhard Woebbeking graciously agreed to continue as
Contest Director and the FAI jury was also retained.
Like the ‘CargoLifter’ hanger, the Dome is a modern structure, built to house an exhibition celebrating the
millennium and situated right next to the Thames, near London’s docklands. The covering is a double layer
tensile membrane and the inside is mostly free from obstructions, except for a central steel ring that peaks at
over 150 feet, with hanging loudspeakers, rods, cables, and various nooks and crannies that can trap models.
The chance to compete at European level, previous anticipation for the original venue, plus the chance to use
another very high site produced a record provisional entry – from 19 countries! - More than at any World
Championships. For the most obsessive and dedicated, the venue change also meant a complete re-think in
flying tactics/model design as VP props became necessary for top performance.
The UK team had previous site experience earlier in the year and found the main problem to be the wildly
variable conditions. No two days were alike and the air often changed from hour to hour, sometimes buoyant
and sometimes literally unflyable, with fiendish ground level turbulence and equally unstable air and layers of
drift at other altitudes. Practice sessions showed that although the space is big, models often needed repeated
steering at altitude to avoid collision with the membrane or hanging speakers in the centre. The most dramatic
example of these internal gales came at the July trials for the next World F1D Championships, when one of
Geoffrey Lefever’s fully wound contest flights was battered back to earth in 4 minutes -while still on the initial
climb.
The UK autumnal weather added to the possibilities for poor conditions because the contest was locked into the
original October ‘CargoLifter’ schedule. As the event approached, the UK team and organizers watched the
weather forecast with trepidation.
On practice day, flyers from fifteen European nations arrived, less than projected but still very impressive and it
was also good to see Ed Liem from Canada adding to the international flavor. The junior entry was
disappointingly small, perhaps because of the extra costs involved in getting younger flyers over to the UK. The
Romanians and Hungarians had sneaked in early on setting up day and Aurel Popa suggested half motor flights
of 17/18 minutes had been achieved. On this and the actual practice day, the air was benign, allowing finetuning and tweaking of models in anticipation of the first two contest rounds on Friday.
There was relatively little to see In the way of constructional innovation. Dieter Siebenmann brought a curved
dihedral wing, not truly elliptical in the old Max Hacklinger fashion, but a gentle arc across the span. The
Ukrainian team had some models with miniscule screw adjusters on wing and tail posts that allow changes in
washin/washout without resorting to the fiddly business of ungluing and resetting tissue tubes or wing posts. VP
props came in a wide variety of configurations, and prop diameter and pitch also varied enormously.
Generally, the weather held on for the first three rounds and most flyers unknowingly posted what would be
their longest flights. As an example of what was to come, my first effort took off from near the center, got blown
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half way out to the side of the dome, hit the membrane and scrubbed for 5 minutes, got blown back in again, hit
a thermal and rose 20 feet, drifted into the middle again where I steered it away from the hanging speakers and
then pottered around quite happily with a very slow let-down. The second round that day was better and many
fliers improved their times in the afternoon. By now, many were hoping to make progress later but alas, in many
cases this was not to be. My second round flight proved to be my best effort – 30:21 and in round three on the
next day, after a good climb I hung in the roof on an invisible wire. Then the conditions deteriorated in the
afternoon to such an extent that despite exhortations from one or two others in the GB camp, I decided not to
risk the model in the gales of round 4.
On the first round of the final day, I was given the choice of when to fly and elected to go last. Despite this, I
was left stranded without enough time to wind without rushing and the motor broke as I was hooking up with
two minutes to go, and with no time left to wind again. Winding an F1D motor takes at least ten minutes and the
luxury of this timescale was not given. Luckily the ‘blast plate’ saved the model without damage. The
conditions defeated most attempts to improve individual and team scores and there was a general feeling of
inevitability as the contest continued to a close.
In the last round, the individual winner Lutz Schramm somehow managed to find some good air and improve
his already formidable total, after some prolonged steering. Generally speaking, there were none of the final
heroics associated with big contests. Second placed Jonas Romblad made his two best flights in rounds 1 and 5,
and in third place, Fabio Manieri’s total came from rounds 2 and 3. Only Derek Richards of the British flyers
managed to improve slightly after day one and at the end of the last round, many nervous minutes followed
before we confirmed that none of the other teams had managed to leapfrog over us to pinch the Team Silver
Medal. The Gold Team Medal went to the young team from the Ukraine and I certainly do not begrudge them as
they drove all the way across Europe to get to London and took three days to do it. I’m personally delighted for
the success of my good friend Fabio Manieri from Rome and also for Gert Brendel the Editor of IFI. Gert
finished his first ever F1D on the boat over from Holland, collapsed the motor stick on the first day, spent all
night completing a second model and then flew it ‘straight out the box’ to record 30:47 in round three.
The Open International contests for F1L, F1M and F1D were flown at the same time, but because of the
conditions and the fact that there was a shortage of timekeepers, there were few entries. The expected F1D duel
between Ron Green and Bob Bailey was literally blown off course after one flight each when both flyers
decided to put the models away to prevent damage – for a laugh, Clive King took third flying an F1L which
legally fits f1D rules, and using a half motor of 0.60 grams.
So, the end of the biggest ever European Championships and, despite the conditions, a spectacular success. The
tradition has been re-started and the next event may be in the French Velodrome, in Bordeaux. For me, it was
certainly a ‘baptism by fire’ in international competition and at the final prize giving; Laurie Barr was presented
with an official T-shirt, signed by every single flyer – a fitting memento indeed!
Nick Aikman 21.10.03.
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RUBBER COMPARISON TEST USING 1/4 MOTORS
09/03 - HANCOCK GYM 43' - 1.2 GRAM EZB

RUBBER

WINDS
640

TORQUE LAUNCH TIME
IN. OZ.
TORQUE
25
2
6:14

5/99 1/4“
.054x4"
3/02 1/8”
.053 x 4
6/01 1/4"
.050x4
2/99 1/8”
.054 x 4
7/02 1/4"
.053 X 4
8/01 1/8”
.052 x 4

CLIMB FEET
38

620

25

.2

6:00

30

640

.25

.2

5:33

27

650

.25

.2

5:32

30

600

25

.2

4:55

22

640

.25

.2

4:46

22

Model - F1L - EZB, 12" motor stick, 14X28 pitch, symmetrical blades
Tim Goldstein sent me six samples of rubber an asked me to evaluate them. I've found that the
best way to determine the quality of a batch of rubber is to fly it against a known good piece of
rubber. Pick a model that will perform well through the whole power pattern and fly at a
torque that will keep it out of the ceiling. The rubber was stripped so that each four inch
loop was as close to .285 grams as possible. All of the flights were made the same evening to take
advantage of the good air and there was just enough time to make one flight on each sample of
rubber. I used one 0 ring on each loop to insure a positive hook up without loosing any turns and
launched the prop and model at the same time. It's best to make several flights on each sample of
rubber, but I was limited to air time because of the other fliers.
Larry Coslick

NEW 35 CM RECORD
At a meeting in the Millenium Dome in London, on the 17th of September, British flyer Bob bailey flew a new
35 centimeter world record. The time of 36 minutes and 50 seconds beats the old record set by John Tipper last
year in the 'CargoLifter' hanger, by 20 seconds.
Bob used a brand new model weighing 0.38 of a gram, complete with VP prop. The flight reached a height of
120/125 feet on 0.36 grams of rubber. The air was buoyant without being exceptional and 40 minutes is
perfectly possible in this 150 foot site. The model was very similar to that in the plan published in INAV 106,
with a slightly bigger tailplane area.
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F1D EUROPEAN CHAMPIONSHIPS 2003 – PHOTO ALBUM
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F1D EUROPEAN CHAMPIONSHIPS 2003

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

SENIOR
Team Results
Ukraine
UKR
Great Britain
GBR
Romania
ROM
Germany
GER
Hungary
HUN
Poland
POL
France
FRA
Italy
ITA
Czech Republic
CZE
Sweden
SWE
Switzerland
SUI
Finland
FIN
Netherlands
NED
Serbia & Montenegro
SCG
Spain
ESP

179.06
177.26
175.27
174.43
164.25
161.17
154.46
144.24
131.33
117.31
113.27
109.54
57.35
54.34
51.55

1
2
3

JUNIOR
Team Results
POL
GER
CZE

135.38
51.40
35.40

Poland
Germany
Czech Republic

34

SPAR GROOVING JIG
by Larry Coslick

This simple jig makes it easy to inlay boron on spars and wing posts. Running the spar or wingpost through the jig
will make a straight groove along its entire length The base that holds be blade is made from the same thickness balsa as the
spar and this insures that the spar will stay centered on the blade.
Take a carbon steel razor blade, snap off one edge to a point and then snap off the tip to about .3 inches long. Cut a
vertical slot at the relieved end of the base to accept the blade Depending on the grain of the wood it may take several tries
to center the blade. Angle the blade and extend it about .007" above the base. Do not place the blade in a vertical plane
because it will cause a small sliver of balsa from the spar to be trapped in front of the blade. The side rails are made from
hard .125" balsa to keep them from flexing. Place the side rails slightly below the height of the spar and taper it down
toward the blade, See drawing, The whole jig is glued together with thin CA and takes about ten minutes to make one after
a few of them are made.
Place the spar in front of the blade and place four fingers under the jig with the thumb on top of the spar over the
blade. Press down lightly on the spar and push the spar forward until one inch extends past the blade and then pull the spar
through the rest of the way. Use a perfectly flat surface such as glass to mount the spar. Take a strip of low tack masking
tape longer than the spar and secure it to the glass with a piece of tape at each end. Lay thin straight edge on the front edge
of the tape and then the spar along the straight edge. Glue is applied to the boron by running it up through a #25
hypodermic needle and syringe filled with thinned Ambroid or Duco. Place the boron at one end of the spar over the groove
and wet one-inch of the boron with acetone. Immediately push the boron into the spar with the backside of a single razor
blade. Don't use a lot of pressure and don't flood the boron with acetone. Use this procedure the rest of the way along be
spar. Wait about two minutes; remove the straight edge and lift one end of the masking tape from the glass. Place your
finger under the spar at the loose end and by moving your finger forward and pulling down on the tape the spar will easily
release from the tape, Groove the other side of the spar at this time and lay in the second piece of boron. Sometimes there
are dark grain lines that cut across the groove that can cause the cutter to skip. Take a razor blade and go over those spots.
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BALSA FOR INDOOR MODELS
From Joe Maxwell’s book

1 . Sheets
Indoor balsa, that is balsa sold specifically for building Indoor models, has a number of characteristics
which distinguish it from the run-of-mill stock found in the average model shop. It is supplied in relatively
short narrow sheets which have been sawn from the lightest, best quality planks obtainable. In its
production, particular attention is paid to surface finish and the grain. Each sheet is marked with its
thickness, density and grain.
The standard size of an Indoor balsa sheet is 18" long by 1-1/8" wide combined with a range of thicknesses
from 0.008" to 0.125". Indoor models use only small amounts of balsa, so these sizes are adequate, but it is
interesting to trace their origin. As with many innovations in Indoor supplies, they were first introduced by
JASCO.
When received, the rough balsa planks from which the sheets will be sawn are typically just over 36" long,
so the length of 18" is obviously half a plank. The source of the 1-1/8" dimension is a little more obscure.
In the 1933 JASCO catalogue the sheet width was 1", but by 1935 it had gone up to 1-1/8" . The reason for
this was that 1" proved to be just too narrow for making tubular motor sticks, Thus 1-1/8" became the
standard, and has remained ever since.
Narrow sheets have some useful attributes. They are less difficult to saw to the precise limits and finish
required. The variation in density and grain across the sheet is likely to be smaller than in wider sheets, Not
least, they allow the scarce fight balsa to be shared out to a greater number of users.
No indoor modeller would think of using a sheet with any obvious flaws in it, but there are some less
conspicuous defects to look out for. Principal amongst these is the existence of shakes. When a young tree
is bent by a severe wind, it will crack without actually breaking. As the tree continues to grow, these
cracks, called shakes, become embedded within the trunk, and do not show up until the log has been sawn
into small pieces; sometimes not until the sheet stage. In a sheet, the shakes appear as hair-line, almost
invisible, cracks running across. On an A grain sheet the shakes will run right across, but in C grain they
may run only part way. Such sheets should be avoided at all cost, as any strips cut from them will be
drastically weakened.
Shakes can be detected by holding the sheet in front of a bright light, as can another defect - uneven density
across the sheet. A certain amount of variation across a sheet is inevitable, especially with C grain, but
definite dark and light streaks indicate a sheet which should be rejected, or at least treated with caution.
The best overall colour of a sheet is a moot point. Modellers enthuse about "white" balsa, which is certainly
most attractive in appearance, but I have never seen any evidence to prove that it is technically superior to
the more usual beige shades. Distinctly brown balsa, which used to be quite common, now seems to be a
thing of the past.
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The USA Indoor Teams & Team Selection Program needs your support!
The AMA pays a portion of the expenses related to competing in the World Championships, but the
rest of cost is covered by revenue from Team Selection fees and, more importantly, from donors like
you!
The USA Team Selection program has generated a history of top caliber Senior individual and team
World Championship performances. More recently, the program has produced a Junior World
Champion and Runner-up, a Junior Team World championship, and two consecutive full 3 person
Junior teams.
Please help keep the tradition of F1D excellence in the US alive. Send your tax deductable
contributions payable to NFFS to:
USA F1D Team Fund
25599 Breckenridge Dr
Euclid, OH 44117
* Donors of $50 or more will have the option of receiving a USA F1D Team T-shirt. Include your size
if you are interested.

Every cent of the proceeds will go to the Junior and Senior Team funds – volunteers donate all
processing time and effort. Thanks to NFFS for administering this fund and INAV for their support.
Visit www.IndoorDuration.com/USAF1D to donate online.
We are looking for Logo Sponsors – Contact USAF1D@IndoorDuration.com
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INAV
13096 W Cross Dr
Littleton CO 80127
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