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From The Editor’s Desk 
 
This issue marks a few changes with INAV.  After years as editor, Tim Goldstein is handing over the 
reigns to focus on his online business, wood cutting, and hopefully he might get in a little flying too.  I 
think everyone I have spoken with thinks Tim has done a great job, and I believe the whole indoor 
community owes him a debt of gratitude. Hopefully I’ll be able to carry on his work and do right by this 
publication and its long history.     
 
So who exactly am I? Well, most of you do not know me, and for pretty good reason.  I don’t hold any 
indoor records, haven’t written any classic articles on building or flying indoor ships, and I generally 
have a pretty slim resume when it comes to indoor.  What was Tim thinking?  I’m not sure actually.  As 
brief background, I got started in this hobby when I received my first Guillow’s kit (16” Focke Wulf 190) 
at the age of 11.  With a little supervision, I built it, and flew it.  OK, I chucked it while the propeller was 
spinning.  This turned into a long line of Guillows, and Easy Builts, peanuts (I still read my copy of 
Peanut Power! by Hannan often), eventually turning into a Carl Goldberg Gentle Lady, a couple of 1/2A 
Texaco old timers and a couple of sport type RC ships. 
 
I was in my mid teens when I was flying RC, and girls (read – my rather unsuccessful attempts to spend 
time with girls) had started to cut into my hobby time.  By the end of college, I think I added exactly one 
airplane to my fleet.  Off to law school (and yes, lawyer jokes are fine in my book – they are generally 
funny ‘cause they’re true) and I was officially into a hobby sabbatical.   Following law school, I took a job 
in DC with a big ol’ law firm that has far too many lawyers under one roof.  As I settled into being an 
“adult” I once again got interested in the hobby I grew up with, particularly with the emergence of park 
flyers and affordable micro electric gear.          
 
Then about four years ago, a friend here in town took me to a DC Maxecuters fun-fly in the National 
Building Museum.  We went to see the micro RC.  Unbeknownst to me, the other half of the building is 
used for free flight during these fun-fly sessions.  So, after watching all the micro guys fly/crash around 
for a while, I wandered over to the free flight side.  Guys were flying peanuts, dimers, stuff that all 
looked familiar.    I smiled, said to myself I need to build one of those for old times sake and was about 
to move on when someone put up an F1L.  I almost fell over.  There is no way that thing was flying so 
slowly, so gracefully.  I was instantly hooked.   
 
Fours year later, I am certainly not an expert, nor am I particularly competitive, but I still love building 
and flying these indoor ships.  I started talking with Tim a few years ago, first – to buy a copy of 
Williams’ book from him, then about supplies etc.  Anyway, INAV needed a permanent editor, and I write 
and edit stuff for a living, so here we are.   
 
Now, if you are still reading, I’m impressed, my story isn’t exactly riveting.  But, let’s get down to the real 
issues.  I really think Tim has done a great job, and I am going to largely stick with what he has been 
doing.  However, there will be a couple of changes.  First, while I want to keep this as a substantial 
newsletter, I am concerned with consistently getting four issues out a year.  Accordingly, I am going to 
deviate from the current 40 page rule.  INAV will still shoot to put out 40 pages every quarter, however, if 
the material isn’t there but we still have 30 pages, I’m going to print the newsletter.  From my 
unscientific survey, this appears to be a significant concern of the readership.   
 
Second, I am trying to establish an editorial “board” to help manage/assist in putting this newsletter out.  
To be fair, there are a number of people who currently help make this happen, not the least of which are 
Carl Bakay, Bill Gowen, Nick Aikman, Bob Bailey and of course Tim (forgive me if I’ve missed anyone).  I 
hope to expand the group who are actively involved and already have had a few brave souls agree to 
help, including Jeff Hood and Andy Mitas.   
 
For the next couple of issues, we are looking for articles on F1L’s and what I call the crazy events – 
ornithopter, autogiro and helicopter.  Of course, we’ll take anything that is relevant and of interest to our 
readers.   
 
Best regards and good flying,  
Tony Pavel, Editor paveltony@gmail.com 



Two fine modelers have passed away since our last issue. Lt. Col. Bob Randolph of the USA, possibly 
one of the best indoor FAI flyers this country ever produced, and Ron Green of the UK, a world class 
competitor and friend to all in the European arena. We have tributes to both in this issue. 
 
We also have the results the Midwest Champs Results from Champaign at the end of March, thanks to 
Bob Warmann. 
 
This is a sort of one-design issue featuring the 35 Centimeter model. The rules are very simple – the 
wingspan must not exceed 35 centimeters. There are no restrictions on anything else. Tom Sova 
presents his model in this issue, which has set records at USIC in Johnson City and elsewhere. Slobdan 
Midic proposes dividing the class in two: 35 cm Paper (as it is now) and 35 cm Open, with just the span 
restriction. Bob Bailey of the UK has been very successful in this arena, and gives us the benefits of his 
advice and expertise. 
 
Finally, Tapio Linkosalo of Finland flies both F1B outdoors and just about everything indoors. He has 
been testing 30 gram F1B motors over the years. He gives us his results for Tan II and Tan Super Sport 
in graphic form, which should be of interest to all. Multiply his numbers by 1.09 to get the US energy 
equivalent of foot-pounds/ pound.  
            - 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: 
USA   US$15.00/year ($15.75 w/Paypal)  
Canada  US$19.00/year ($21.00 w/Paypal) 
All Others  US$24.00/year ($26.00 w/Paypal) 
 
Junior Subscriptions:   subtract US$6.00 from the appropriate adult price. 

 
Junior subscriptions are subsidized by the sale of the INAV archive CD and the donations of members. 
They are only available to those 18 or younger. To get a Junior rate, proof of age must be supplied with 
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 subscriptions to: 
Tony Pavel 
1921 S St. NW 
Washington, DC 20009 paveltony@gmail.com 
 
Contributing Editor: Nick Aikman, U.K.  
Copy & Layout Editor – Bill Gowen 
 
Can't get enough of Indoor News And Views? Then get the INAV Archive CD. This CD includes over 250 
complete issues of INAV along with a custom viewer program that allows you to print all the issues, 
articles, and plans. Order your Archive CD today by sending US$45.00 plus shipping (USA US$3.00 all 
others US$5.00) to Tim Goldstein at the above address. Proceeds from the Archive CD go to support 
Junior indoor flying. 
 
Indoor News and Views is an open forum presenting ideas, opinions, model designs and techniques for 
the indoor community. Unless specifically stated, INAV does not offer any opinion as to the merit of 
published work, nor does it endorse any products or services advertised herein. 
 
 



RON GREEN 
 

Sadly, on March 17th, Ron Green, one of our top indoor duration flyers, passed away after a long 
struggle against cancer which had been diagnosed late in 2002. He always remained positive and determined in 
the face of a long struggle and here are three tributes to him from his indoor flying friends. 

 
Bob Bailey. 
 

I had known Ron since the late 1960’s, when he was an enthusiastic member of the St Albans MAC, 
flying F1B and thermal soaring gliders with great skill. When I had just started flying indoor models, I described 
them to Ron and he was hooked. Ron’s skill soon won him an F1D Team place for the World Championships at 
Cardington in 1976 and once again in 1978, when he was part of the Gold Medal winning British Team.  

Ron came back to indoor flying in later years and he was on the British Teams again in 2002 and 2004. 
Both contests were held in the salt mine in Romania and the2002 Championships were the first for the current 
rules F1D. The rate of climb of his models earned him the nickname ‘Mr Concorde’! 
 

Ron was always of a cheerful disposition and rarely if ever complained in the face of adversity. He was 
a great innovator and I shall always be indebted to him for the many clever ideas he fed in my direction. In 
particular, he became famed for the quality of the wood he cut for indoor models, which was as good as wood 
available anywhere in the world. 
 

I always admired his vast range of engineering skills in lead and zinc roof working and plumbing, in 
heating and ventilation, which he taught to many students at St Albans College of Further Education. He had an 
unerring eye for the good and the bad pupils! 
 
Our deepest sympathy goes to his wife Rose and family. 
 

  
Geoffrey Lefever. 
  

It is customary to say good things about a friend we have lost. I don't believe anyone could say anything 
other than good and warm things about Ron who sadly died recently. He was generous with his time and 
friendships and there are few of us who have not benefited from his unstinting help, encouragement and his 
boundless enthusiasm. 
  

As an indoor flier Ron was intuitive and perhaps the most naturally gifted modeler among us in Great 
Britain.  He was fiercely competitive but this was always tempered by good humour. He had an enviable contest 
record and a meteoric rise to fame in the mid 70's, gaining a Team place for the 1976 Cardington World 
Championships after flying F1D’s for only five months. Two years later, Ron gained an F1D Team Gold medal. 
  

After a break for a few years, Ron returned to indoor duration and in 2002 and 2004 he flew again in the 
World Champs in the Romanian salt mine. Apart from his flying skills Ron cut some of the very best indoor 
quality balsa. 
  

As we are about to start another flying season, Cardington will not be the same without him and Ron 
will be greatly missed by his numerous friends. 
  
Nick Aikman. 
 

I have many happy memories of Ron, illustrating his dedication to indoor modeling and love of 
competition, his fine craftsmanship and exacting building skills and also, his practical and down to earth nature 
and willingness to help others who fly these most fragile and beautiful of all model aircraft. 



Ron’s indoor career lasted over thirty 
years and he represented Great Britain in a 
World Championships on four occasions. Over 
the years, he also flew many low ceiling 
indoor classes, control line, outdoor free flight 
and other model types with great success. 

 
One abiding memory I have from the 

late 1970’s sums up Ron’s generous spirit. As 
a young indoor flyer, keen to discover more, 
my father and I were invited to Ron’s house to 
talk about indoor models and were duly 
ushered upstairs to his inner sanctum in the 
loft.  

 
There, surrounded on all sides by 

modeling paraphernalia, we spent two or three 
hours talking shop, looking at Ron’s jigs and templates, models and model boxes. We sat, surrounded by a huge 
mound of large balsa blocks of all shapes and sizes –  fodder for his wood-cutting machine. Ron was an 
extremely clever engineer and had built his own precise device to cut indoor balsa down as thin as 0.006” thick. 

 That afternoon, Ron was completely free with his expert knowledge and know-how and when I finally 
left with many indoor puzzles solved and my enthusiasm re-doubled, I was clutching in one hand a stash of 
wafer thin balsa sheets and in the other, half a pound of the best rubber available – all freely given and for 
nothing. 

 
All of the Cardington indoor regulars will miss Ron greatly and he will also be remembered with great 

affection and respect by other indoor and outdoor flyers in Great Britain and abroad. We are all much the poorer 
without him. 

        31.03.06. 
 Lt. Col. Bob Randolph 

1923-2006 
A true friend of indoor modeling, Bob Randolph died on February 
2, 2006 after a five-month illness.  
 
A 30-year veteran of the U.S. F1d Team Selection programs, Bob 
made the team five times and was team manager twice. He 
competed in World Championships in the U.S., England, Japan and 
Romania. Concentrating on Paper Stick, Cabin, F1d and Hand 
Launched Stick, he held 22 AMA records and four FAI World 
Records. 
 
Bob organized an average of 20 indoor contests a year for more 
than 20 years. He gained access to many sites including Wingfoot 
Lake, Norton AFB, Edwards AFB, March AFB and Los Alamitos 
NAS. He was a career officer in the U.S. Air Force, seeing combat 
in World War II as a B-24 bomber pilot.  After retirement in 1971 
he flew competition sailplanes and earned an FAI Diamond badge. 
 
Bob was well known to indoor flyers around the world and all who 
knew him will miss his enthusiasm and experience. 
                                                                                 - Steve Brown 



 
 
 
A Winning 35 Cm Design 
 
By Tom Sova, Sylvania, Ohio 
 
First Place Winner 
USIC 2004, 2005 

 
 
    One of my favorite events is the 35 CM event. The rules are simple. The only restriction is that the 
wing span shall not exceed 35 cm. There are no restrictions on chord, model length, prop, covering, or 
rubber weight. These simple rules allow for a lot of experimentation in design.  
 
     My first 35 cm model was built for the 1995 USIC. This model was built to regain some 
building and modeling skills following a long layoff from modeling. I managed to win the event with a 
time of 19:11. Over the last couple of years this event has become more popular and the competition 
has become fierce. 
 
  The plane presented here was designed for the 2003 USIC and is my third in a series of 
designs. Times progressed from 19:11 to 25:47 for the second plane and are now around 29 minutes 
with a fixed pitch  prop for this design. Bob Bailey is currently able to turn in times in the mid 30 
minute range using a variable pitch prop in this event. 
 
 Construction is straight forward. I haven’t been very concerned with weight. The model is quite 
robust at 445 mg. The prop is an enlarged version of Larry Loucka’s winning A ROG prop and works 
well for me.  If this is going to be your first 35 cm I suggest you start out with a lower pitch or slightly 
smaller diameter prop.  
 
 I hope this simple design will spark more interest in this simple, fun event. 
 
 
 
 
 
 
 



 
 
 



 
35 CM MODELS 

by Bob Bailey 
 

I expect that you’ve all seen the plans, so I can offer some notes on construction and handling. 
 
CONSTRUCTION 
 
To build these models really light requires the most careful selection of wood for maximum stiffness for a given 
density. This selection process is probably more critical than for any other duration class that I have flown (F1L, 
F1D and F1M).  
 
Selection Process 
 
Much has been written on this subject and it has been the subject of some recent correspondence in the Indoor 
group. I use the Euler method to measure the Young’s Modulus (amount of stiffness) which comprises 
measuring the buckling load for a sample of the wood. I cut the wood to sections about 3/8” by 3/16” or ¼” 
depending on the sheet thickness, having done an overall test on the sheet to see if it’s worth cutting up. No 
point in wasting valuable building time! I use a version of the Taylor – Hunt program which calculates density 
and Young’s modulus E and I then compare the values with a graph produced by Joe Maxwell and published in 
his booklet on balsa wood (average Young’s modulus vs density). This gives a quality factor (measured E/av E) 
for the density of the sample which I find to be more useful than the stiffness coefficient and simpler to 
interpret. I write the values on the piece of wood; it is effectively the test certificate.  
 
Each piece is then sliced to half the original thickness to give two pieces for the price of one. To make a spar, 
for example, the sample is shaped to the section as seen from the front or back and then attached with thick 
cyano to a handling piece of 1/16” or 3/32” sheet. Spars can then be sliced off to the required thickness.  
 
Use the best wood you can find! 
 
Weight Control 
 
This process must be rigorously adhered to at all times; if not, I know that the weight can creep up insidiously 
and before you know it, the total model weight has increased by 10%. It can happen with astonishing ease!  
Weigh all components eg a set of ribs, LE and TE spars, stick blank etc and write the values down! This is your 
reference data. I also note for spars and tips the Young’s modulus and density of the wood; correction can then 
be made for problems such as excessive flexibility by eg finding a stiffer bit or if not possible, increasing the 
depth by eg 5%. Resistance to bending increases with the square of the depth so a 5% increase in thickness gives 
10% increase in stiffness. 
 
Stick and boom 
 
Motor sticks and have given me problems of distortion eg going out of straight after joining up the seam, due to 
glue shrinkage and due to variation along the length of the piece of wood chosen. These variations seem not to 
be obvious on inspection of the sample. After seaming up, it may be beneficial to leave the stick on the mandrel 
for at least a week to allow the glue to age. I have had to discard numerous sticks for this reason. If you don’t 
have any of these problems, either your wood is denser or your selection/choice is better than mine! 
 
I make the prop bearings from 0.008” wire using a wire bending tool to form the pigtail at the back which faces 
forward. The wire bender consists of a tube with a piece of wire which overhangs the tube by about 0.040”. The 
tube is slipped over the mandrel and the overhanging wire forces the wire to be bent round the mandrel as the 
assembly is rotated. When installing in the stick, ensure that there is plenty of support to prevent the stick from 
collapsing in between the front and back of the bearing. Possibly a thin piece of sheet to hold these apart is the 



best bet; this piece also provides support for the web placed at the front of the bearing to carry the compression 
load.  I have had problems with the usual piece of strip wood which bridges the gap. Incidentally, the above 
comments are worthy of note for current rules F1D carrying tightly wound motors where compression loads can 
be unexpectedly high. 
 
Wing and Tail 
 
I established spar sizes for the wing and tail by observing their behaviour in flight. If the spars do not deflect 
noticeably, they can be made lighter! I make the wing ribs Andrews style with more thickness in the middle than 
at the front and rear; this will reduce unwanted ballooning, particularly at launch. Ensure you have adequate 
camber (3% plus) for the wing to reduce flying speed.  
 
Propeller 
 
I have found that with a decently stiff and well built prop, my models will easily outclimb any site in which they 
will be flown (fixed pitch). My first record attempt at the Cargolifter hanger with a FP prop took the model to 
about 100m; it looked close to the roof. That place is big! Therefore VP props will give a big advantage 
everywhere else. 
 
I recommend 5 1/2 lb wood for all hub components since lighter wood tends to squash out of shape. The shaft 
wire (0.009”) is bent into a ‘top hat’ which fits into a slot in the 0.010” unidirectional carbon drive arm which 
has open slots for the drive pins. I have found that with the large angle changes required (20 deg) the pins will 
jam in holes in the drive arm. The shaft is attached to the arm with 24 hr Araldite (epoxy resin); this is the 
strongest and these joints have never failed. 
 
Drills for  these small holes are lengths of guitar string wire fixed into brass tube for mounting in a hand held 
minidrill. To sharpen the end, cut off a tiny length with the side cutters. It’s that simple! The drills will give a 
perfect fit in soft drinks can material for the hub bearings. Clean off the lacquer or paint with emery, drill the 
hole, cut out with scissors and mount on a length of shaft wire. Degrease the bearings with thinners before 
attaching to the hub with full strength Ambroid; they won’t come off in a hurry! Ensure that the shaft wire and 
hub are at right angles. 
 
I use a lightweight radio model covering for the hinges; in UK this is called Litespan. The hinges are 
Kagan/Brown style, attached to the wood with Ambroid; no heating of  thermoset adhesive is necessary.  
 
The spring, of 0.005 wire is wound on a 0.020” mandrel held in the minidrill which is held in a vice with its axis 
pointing vertically upwards. Fix the free end of the wire in between the segments of the chuck with the help of 
masking tape. Rotate the minidrill slowly by hand while feeding the wire on to the mandrel.  
 
To make the spring the correct size, I follow Bob Randolph’s design criterion that the spring will deflect 30 – 40 
deg when the cruise torque for the model is applied. This gives a spring considerably stiffer than most people 
have used. You will realize that this criterion can be applied to any class of model for which a VP prop is 
allowable. Trial and error is the easiest. I measure the deflection by hanging a weight on the free end of the 
spring while it is still mounted on the minidrill. For this test, the axis must be horizontal. Rotate the minidrill so 
that the free end is horizontal with the weight on. The torque is weight times distance from the centre of the 
mandrel. 
 
The prop blades are built in the usual method, but to attach to the spar, the ribs are cut at the intersection with 
the spat and each half is attached to the spar to ensure the top of the rib is flush with the top of the spar. I use 
fine nosed tweezers to hold the rib so that a single edged razor blade can be slid along the side of the tweezers to 
make the cut. I use a segment of blade mounted on a handle about 3” long. It’s very fiddly; try it out on a bigger 
prop eg F1D first! 
 



Covering 
 
With the demise of Y2K2, this has become a real problem again unless you still have some! The alternatives 
now seem to be OS film and microfilm. I suggest using OS film to get one or more models trimmed; they will 
be far easier to maintain than when covered with microfilm. Some recent supplies of microfilm produce sheets 
that simply will not slacken on the frame. I have used 1/2” by 1/8” light balsa for these and have found heavier 
ones to be no easier to use. 
 
If the film that you use does not slacken on the frame after say 2 months, I believe that it will be necessary to cut 
the film off the frame and support it with thin strips of masking tape so that the film is slack. The film appears to 
shrink slightly after removal from the very stiff frame ie it relaxes after the tension is removed. If the film is 
used too soon, it will probably tighten after covering the wing and tail which will then warp uncontrollably – not 
good! I have had this problem with old rules F1D’s and this shrinkage can take months ie a typical ageing 
period. Although I have not tried it, it may be worth spraying the outline with 3M’s photomount adhesive 
instead of wetting; this will minimize distortion of the outline after covering.    
 
General 
 
Building 35 cm models really light ideally requires some experience of F1D; all components are bigger 
and easier to handle. 
 
-------------------------------------------------------------------------------------------------------------------------------------- 

 
Drela 35 CM 

 
Here is the 35cm plane from Mark Drela. It is a remarkable achievement, considering that in those 
days they did not have Tan II, boron or variable pitch propellers, and he did that time, that took many 
years to improve. He did it by building unbelievably light-look at the weights: .216 grams, or 
0.0076 ounces! 
 
Something else about 35cm: I don't know if you are aware of the following and/or find it of  
interest to your editorial about 35cm. You may change any way you find it convenient. When I first 
saw a 35cm model, it made me the impression that it was sort of a blown-up Mini-Stick. After 
measuring it, I realized that it was practically a Mini scaled-up twice its size. Sometime later, I 
understood why: Just as the Mini was originated by Tom Vallee as a living room stick (LRS), he 
himself came with the idea of doubling its size and called it Gym Stick, although for some reason  
that escapes me, he decided to play it in metrics instead of Standard (this may remain a mystery, as he 
is gone now). 
 
I learned about it from Bud Tenny's May 94 MA issue column, where he published all the rules that 
Tom originally thought of, but later dropped in favor of only one: Max span 35cm, as is to this day (In  
continental Europe microfilm is banned for this class, otherwise is the same). The great thing of this 
class is that leaves us free hand to design and experiment whatever we want, and in a compact size, 
easier to build, carry and fly in smaller places. 
 
-Luis Alvirez 
 



 



 
35 cm Indoor Models 

By Slob Dan Medic, Novi Sad, SCG 
 
 

Introduction 
 
The first indoor model I built was in 1989.  It was a “35 cm Paper” model, similar to model in Fig.1, covered 
with relatively thick condenser paper, that weighed 1.3g, and used a Pirelli rubber band motor of 1.3g.  It flew 7 
min and 10 seconds. There were a lot of competitors, and with this time I managed to take third place. That was 
a big success for me, and I was caught in the net of “indoor”.  From that time up to now, with a few breaks over 
the years, I have flown 35 cm models with great luck, usually in 3-4 competitions per year, all in my country.  In 
the mean time I have advanced up to models (Fig.2) covered with Polymicro film, weighting 0.81g, using TAN 
II rubber weighting 0.78g.  I set a new YU (now SCG) state record in 2000, with a time of 18 min and 45 sec, in 
the Belgrade Fair Hall (22 m high ceiling).   

  
Fig. 1. My old "35 cm Paper" model Fig. 2. Record "35 cm Paper" model in flight 
 
The regulations for “35 cm Paper” were somewhat flexible up to this year.  In the beginning, that was category 
“D-1”, and prescribed only a few “mean” characteristics without great detail: “projected wing span must not be 
more than 35 cm; all parts of model must be built from solid material, and must be covered with paper.”  Later, 
some more details were included in the rules for “35 cm Paper”, specifically: “covering can be from any 
material except microfilm; reinforcement fibers are allowed on the stick; and models without rubber motor must 
be no lighter than 0.8g.”  These rules have remained in place to date. As for prop, the rules were not amended to 
be more detailed, and we concluded that VP or VD props are allowed.  All these changes resulted in models 
weighing from 0.8g up to 1.5g.  Of course 1.5g models cannot compete effectively against 0.8g ships. Due to 
large discrepancies in weight between different models, the number of competitors declined over time. 
 
Parallel to “35 cm Paper” a separate category was developed, “35 cm Microfilm,” which are models without any 
limitations except wing span, and that the covering must be microfilm.  For a long time microfilm models were 
superior to the paper models, but on at least one occasion, when I set a new record with “35 cm Paper”, the 
result was better than the competing microfilm models. Accordingly, we concluded that division of "paper" and 
"microfilm" models was no longer relevant.  I proposed new regulations for two different classis of 35 cm 
models, and the new regulations will be effective beginning January 1, 2006 in my country (SCG).  The new 
classis are "35 cm Paper” (or 35 Standard) and “35 cm Open” (or 35 no limitations). 
 
Regulations 
 
Proposed new regulations for 35 cm indoor models are as follows: 
 



Class - "35 cm Paper" - Indoor Model Aircraft 
 
According to definition this is monoplane model aircraft powered by one extensible motor, and in which lift is 
generated by aerodynamic forces acting on fixed surfaces.  
 
Characteristics of model are: 
 
Wingspan, maximum projected     350 mm  
Weight of the model without motor shall not be less than  1,2 g 
 
Structure, covering and all others shall be the same as for F1L (EZB) models according to FAI rules.  
 
Basically this means that only balsa wood and adhesive are to be used for the basic structure. The motor stick 
must be a solid single piece of balsa. The tail boom must also be solid and of one piece of balsa but may be an 
extension of the motor stick. The propeller must be all balsa. There are to be no devices for changing any part of 
the model's geometry or torque during flight.  Only the natural flexing of the structure due to flight loads or 
motor forces is allowed. 
 
 Models are to be covered with any commercially available solid sheet material such as paper or plastic. 
Microfilm as covering is not allowed.  
 

Class - "35 cm Open" - Indoor Model Aircraft 
 
The definition of models is the same as for "35 cm Paper", but characteristics of models are: 
 
Wingspan, maximum projected   350 mm  
Weight of the model without motor  no limitation 
 
In the structure of these models there are no limitations in design or materials. For covering any kind of material 
without limitation is allowed.  All other regulations as number of flights, definition of an official flight, number 
of models, collision rule, steering, timing of flights, number of helpers, launching, and ceiling height categories 
are the same for both classes "35 cm Paper" and "35 cm Open" and same as for class F1L (EZB) according to 
FAI rules. 
 
Designs and properties  
 
From a large variety of different designs, I decided to show my best 35 cm model design. That is model "Duh" 
(eng. Spirit), shown  in Fig. 3, with all layout dimensions, and in Fig. 4. with materials and construction details. 
On my earlier models (Fig.1) the stick was laid horizontally, with rubber motor on the left side. The stick was 
without boron fiber reinforcement, and the benefit of that arrangement was smaller influences of stick bending 
under the torque of fully wound rubber, changing the wing attack angle, and launching was without problems.  
In my new design I decided to make stick rather in a normal (vertical) position with rubber under stick, but stick 
was with boron fibers on both sides.  



 
Fig.3. Layout drawing of 35 cm model "Duh" 

 
With some heavier balsa wood, the model can easy be built beefier to satisfy new proposals for a minimum 
weight of 1.2 g for "35 cm Paper" (of course without boron fibers and VP hub).   
 
All construction details should be clear from Fig. 3. and Fig. 4.  Wing is square, with ribs of 3% circular arc at 
the tip ends. Prop is very big from thin solid balsa. In the Variable Pitch version, the prop has a VP hub, Steve 
Brown type, with two screws, and with a spring of 0.2 mm music wire.  
 
Building techniques 
 
The techniques used to build most of the model’s parts are not particularly out of the ordinary. Maybe the most 
interesting is the way I cover wing and stab surfaces.  I’ve found that on relatively small models, Polymicro film 
is the best covering material. I don't prepare Polymicro covering by crumpling it into a ball. I use a piece of 
heavier flat paper of an appropriate size, draw the wing layout on it, and on the flat kitchen table (my model 
working place) I place the film (a 2 cm bigger than wing) on the paper, carefully flattened with fingers and a big 
soft brush with help of small coins, and glue the corners of the film to paper with contact glue (extremely 
thinned rubber glue with trichlorethilen, about 10% glue). Then I also glue the middle point of each edge to 
paper. After drying the glue (30 min) I lay up the paper with film attached above the three rods. Two bigger rods 
are put at parallel distance, slightly more than wing cord, and the third slightly smaller rod I put in the middle 
position, also parallel to both earlier. So the paper with film droops and forms some kind of catenary's arc near 
circular. I put two small coins above the paper on the middle rod, and put and center wing frame above. I adjust 
the two outside rods to match the camber of the ribs, and after this frame can be glued. With small fine brush I 



 
Fig.4.  Drawing of 35 cm model "Duh" components  
 
glue the frame to film with dilute contact glue (1 p glue: 10 p solvent), at the beginning only in main points: at 
corners, and at ribs. Than I glue continually all wood length to film. I train the bush only outside wood, on film 
and very close to wood. So the very fluid glue comes directly under wood, and because of adhesion nestles the 
film to wood. Sometimes I glue all ribs to the film on the same way, sometimes I glue only breaking ribs at tips. 
I don't notice any differences in flight. Maybe the all glued wing is more stabile, but when flying I don not 
notice any differences at all.  
 
After drying the glue, I remove the two coins, and remove the paper with glued frame, temporarily. I remove all 
rods from table, put some cardboard on the table, and put one rod on this. I lay up the paper with frame to 
cardboard, so one edge is on rod, other edge is on cardboard. Then with a razor blade and steel ruler I carefully 
cut the film as close to the wood as possible.  That is for the length of both spars. Along the outside ribs I cut the 
film together with the paper with good sharp shear. In this way the wing is covered, and the cover perfectly 
follows the ribs not only at ribs, but also between ribs. You can see this when the model flies. Raise the tips, and 
glue the slack at breaking ribs in the conventional way. 
 
Prop blades are made from very thin C balsa. Each blade is made from three pieces, joined together with a small 
overlap. The exact shape of blade is made using a razor blade and cardboard template. I wet both flat blades in 
water (5-10 min), and put the blades on the helical form to get proper airfoil and aerodynamic bend.  First I lay 
up on the prop form the balsa blank form which provides the camber for airfoil (wet), then a thin cloth, than 
blade 1, than cloth, than blade 2, than cloth, and at the end I wind a cloth tape around the full block, and all this I 



put to dry in oven 1 hour at 70 deg Celsius.  The prop spar is glued to underside of finished blades. A small hole 
on the blades at the place of spar ends help to center spars on blades. 
  
Flying and trimming 
 
Flying 35 cm models is wonderful event. But, at the beginning there can be some problems with trimming, so 
these are my basic observations to assist in getting better times. 
 
The rubber motor rotates the prop to the right, and the model flies in left circles (left circle means that the left 
wing is towards to center of cruising circle).  Diameter of flying circles needs to be about 4-5 m. Smaller circles 
give you less drifting of the model in flight. Bigger circles get you possibility for better result but more air 
movement and drift of model can be expected. That means it's sort of a compromise.  Size of the circle can be 
adjusted with the slope of stab, more slope to right side gives a smaller size of circle. Adjusting the difference of 
attack angles between wing and stab is made with rising and descending of wing leading edge by wing holders 
in paper tubes.  
 
Center of gravity (CG) is at 90 mm (75% of wing cord) behind leading edge. With the rubber motor the CG is 
about 82 mm (68% of wing cord).  So, while there is no problem if the CG point is at the trailing edge (usually), 
but when the CG is ahead of the trailing edge, longitudinal stability is better, but flying time is shorter. Some 
people use a balancing weight to change the CG position, but that is more weight added to the model, and also a 
shorter flight. Try adjusting the model without adding the weight. So, it is necessary to experiment and fly, 
adjust, fly, adjust, and so on. 
     
The next issue is how to select the proper rubber size? If the model lifts up quickly, and in a short time the prop 
is hitting the ceiling and all the turns are used up in flight, the flight time will be short – and your rubber is to 
strong. If the model lifts up slowly, and lands with too many turns (more than 300), the rubber is too slim. With 
proper rubber size the model will land with just a few turns remaining. For making proper rubber selection the 
trick is: flying, flying, and flying.   
Conclusions 
 
The 35 cm indoor events are very nice categories, and are popular in most countries in Europe. In the two 
different weight and build versions ("35cm Paper" and "35cm Open") rules give significant latitude to 
implement a broad range of design, limited only by imagination and invention. Both versions result in nicely 
proportioned models, not too big - nor too small, with excellent flying properties.  
 
"35 cm Paper" designs are simple, but with flying times up to 15 minutes, model gives builders great satisfaction 
for time spent designing and building. They can be made fairly easily with (relatively) available materials, so 
they are good for all ages including beginners (especially for scholars, students, young people), as well as for 
hobby flyers.  
 For "35 cm Open" building solutions can be complex as one wishes, and they have flown up to 37 minutes or 
more.  These models can serve to introduce people to an “expert level” of indoor model building, so they are 
ideal introduction in the world of F1D models.  
 
Unfortunately 35 cm models are not included in the FAI rules, so differences (generally small) in the rules of 
different countries can complicate communication and standardization of the category.  If FAI decides to 
standardize 35 cm models, it would be a significant step in bridging the models and people in different countries 
flying 35 cm.  Adding "new" indoor flying classes to the existing rules will enable international competitions in 
these attractive categories.  
 



 
Fig.5 "New" Duh design 
 
After one ungainly attempt release the model from 
lantern two middle ribs are replaced with one central 
rib. "Antenna" prevent prop to beat the ceiling, and 
prevent drift model under ceiling to the wall with each 
bump in halls with spherical ceilings.   
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Some Ramblings on Envelopes for Rubber Motors from the Indoor List 
 
I bought my last batch from Office Max, 
Brand: Columbian 
Size: No 3 Coin, 2 1/2 x 4 1/4 
Box Size: 500 envelopes. 
Price : $14.49 
http://www.officemax.com/max/solutions/product/prodBlock.jsp?BV_UseBVCookie=yes&prodBlockOID=537
343190 
 
I generally fly models with rubbersizes below .075.  If you fly events  with bigger  motors like OPP, these bags 
can get 'bulky' looking with a piece of .110" x 20"long  in it.  I have also used the 3x5 wax  
paper/stamp type and plastic 3x5 ziplock type bags as well over the years. They work fine too but I find the wax 
stamp ones fell apart easier from use. The ziplock ones were OK but you then had to make a label up and place 
it on the bags to write anything on them (same with the wax ones) Then I got some plastic ones with the white 
writing area on them, but that tends to bleed if you get rubber lube on it.  So of all I have tried I still find nothing 
better than the little yellow envelopes. You can write notes on them and they work well. And if you open the 
box nicely, you can use the box as the container you store the rubber motors in as well. 
 
-Don Slusarczyk. 
 
I purchased thousand plastic bags with a white block for writing years a go for Doug from U.S. Plastics for six 
dollars.   
http://www.usplastic.com/catalog/product.asp?catalog%5Fname=USPlastic&category%5Fname=88&product%
5Fid=15512 
 Zippit™ Resealable Bags with White Block Transparent bag provides protection for contents and clear  
visibility. A white area for writing on is the quick, easy way to mark contents of bag or write instructions. 
Available in both light and heavy-duty bags. Meets FDA standards. Sold in full cases only. 
This product is available in following variations:  Item No. Description Sold By In Stock List Price Qty    
48383 2" x 3" 2 Mil Zippit™ Resealable Bags with White Block. 
 
-Mark942001 
 
I was told to use the glassine envelopes when I bought rubber for  the first time a few months ago.  I went to the 
local stamp and coin shop and picked up 100 of them for $4.00 or so. Searching for Glassine Envelopes on 
yahoo or ebay turned up numerous hits too. 
 
-Eric Monda 
 
Ebay is a good place to find small ziplock bags for motors. Search  on "ziplock bag" or "ziplock plastic bag". 
You will get dozens of  responses in all size ranges. I bought 1000 "2 X 2" bags recently. Like always on Ebay, 
look at the shipping charges. Some are reasonable and some excessive. 
"Glassine" envelopes for stamp collecting make good bags for  motors. And they are "archival", i.e., acid free. 
 
Google on "glassine stamp envelopes" and you'll see a host of sources. The smallest are usually 1.75 X 2.875 or 
2 X 2. But they are made in  dozens of sizes. 
 
-Steve Brown 
 
Do a ebay search for Ziploc bags I found mine for less than $20 for 1000 including shipping. If you get the write 
on type of bags they are easy to label with a sharpie or even a ballpoint pen. We made a club order after I  



got mine from another ebay vendor and got them for if I remember correctly $15.00 per 1000 bags. I also used 
the staples coin envelopes for years with no ill affects. 
 
-Fred Tellier 
 
I get my 2"x3" Ziploc baggies at Wal-Mart.  They are in the craft section and are about $.99 or $1.99 for 100.  I 
use a fine point felt tipped pen to write on them.  I used to use some coin envelopes that I had gotten at Office 
Depot but they seemed to be causing the rubber to deteriorate so I quit using them. 
 
-Jerry Combs 
________________________________________________________________________________ 
 

2006 Ornithopter Postal Contest 
   
An ornithopter is a model that flies by flapping its wings. If you've never built one of these intriguing 
models, this new contest will give you a good reason to try one! There are two categories: Standard 
and Simplified. The Standard category is based on AMA rules. The Simplified category limits the 
complexity of models, making it easier for a first-timer to compete. 
  
The contest is open to everyone and there is no entry fee. Fly your ornithopter locally and send in 
your best flight times by mail. The contest runs now through June 2006. For details and entry form, 
visit the Ornithopter Zone web site, www.ornithopter.org, or send a self-addressed, stamped envelope 
to The Ornithopter Zone, 582 Laurelton Road, Rochester NY 14609. 
The Ornithopter Zone web site also has some free plans and other resources for building your first 
ornithopter! 
  
Nathan Chronister   Discover Flapping-Wing Flight! 
The Ornithopter Zone 
www.ornithopter.org 
 

 

Mass launch at the National 
Building Museum in 
Washington, DC. 
 
The DC Maxecuters hold 3 
‘funflys’ in this grat space every 
year, providing much-needed 
public exposure of the hobby. 

 



Getting a TRUE helical pitch prop-with straight spar - Phil on props 
 
Phil Alvirez  
 
Have you ever measured  the angles of your props at every station? What figures you got? Were they 
the same as your graph? How close were they to helical? Why they never matched? Here you may find 
some answers to this puzzle.  
.  
There are two basic ways to make a prop: molding it on a cylinder, or on a block that has been carved 
to certain specifications.  
 
Much has been said about the carved block advantage over the cylinder, as the props molded on a 
carved block are true helical pitch, while  the ones molded on a cylinder are not, instead giving a linear 
variation that is considered less efficient .All the articles that I have seen so far, such as Joe Bilgri's 
(Model Airplane News, April 1960, p 24), and Jim Jones' (M A N, August 1960, p 53), show an almost 
identical  sketch with  the dimensions and shape of a block to carve to mold the prop (figs 1 and 2).  
Notice that all the lines shown are straight (more about this later).  Even Jones praises the superiority 
of the prop made on a block carved to true helical pitch, saying that the ones molded on a cylinder are 
just "fans." Through the years, I have been accustomed to see that same sketch, showing the block's 
dimensions, and I followed the instructions, carving blocks to match them.  The thing was, somehow, 
something didn't seem right.  
 
It took me some time (read: many years) to realize that I could not carve a block following that same 
sketch, and getting the correct angles on some stations. Jones' method allows you to get a straight spar, 
that's right. But it was not until I decided to sit down and think and make a series of drawings, station 
by station, that it began to dawn on me something. It took me several attempts, with unsatisfactory 
results, carving blocks following "The Sketch", to decide to try a block large enough in cross section to 
allow for the spar line to run at the dead center of the block (and still getting enough  width for the 
prop blade to fit), and then to draw the angle of the blade, with that line touching the dead center at 
every station (doing one drawing per station), that I  fully understood what's going on. Bear with me.  
 
First, you need to get the angle at each station. For that, do the drawing of the prop pitch, for a specific 
pitch (fig 3).  With a protractor,  measure and mark each station's angle. Draw a two inch square and  
mark the center point. For each station, draw a line that runs through this center point, at the same 
angle of that station.. Example: For station 1, the angle is 73 degrees ( fig 4)  
 
You will need to measure the distance from the center point to the point where that line touches the 
edge of the block. In this example, that line touches the horizontal edges of the block (top and bottom) 
for the first three stations, so the distance we are talking about will be the horizontal one.(for the 
station 1 in the example it is 7 mm.)  Now mark this point on the balsa block, once at the bottom edge, 
to the right of the center line, and again on the top edge to the left side of the center line (that's the 
angle of the blade). Repeat for each station. You will notice that, in this example, the line changes from 
the top and bottom of the block for the first three stations, to the sides, starting 
from the fourth station, so you will be marking the sides instead from that station to the tip. Mark both 
sides: On the right hand, near the bottom, and on the left side near the top.  Now join the points with a 
pen, and get ready for a surprise. Sit down and analyze the situation:  You will notice that the lines on  
 
 
 



the sides (one on the right side near the bottom, and another near the top on the left side) are NOT 
straight, and that the bottom (right side) is NOT horizontal; it raises (with a curve) ( fig 5).  So, what's 
going on?  
 
First, look at the graph of the prop: Notice that the angle variation from station to station is not the 
same: From station 1 to 2 is 14 degrees; from station 2 to 3 is 11 degrees, from station 3 to 4 is 8 
degrees, from sta 4 to 5 is 6, from 5 to 6 is 5...so, it's NOT linear. It decreases as you move towards the 
tip. That's the difference between the  "inferior" linear cylindrical (fans!) and the "superior"  helical, 
remember? Then, in order to get a true helical pitch,  how could you get that variation in a straight 
line? No way, Jose!  
 
So, you may get a straight spar, following Jones approach, but you are not getting a true helical pitch 
from a block carved with straight lines! How about that? So, why bother, going through all the 
aggravation of carving a block instead of using a cylinder? And just look at some times made with 
"fans": Twenty minutes plus with an Open Pennyplane (Anthony D'Alessandro-20:52-9/13/03-
Lakehurst-INAV issue 115); fifteen minutes plus with a Mini-Stick (Rob Romash-15:06-09/01/01-
Lakehurst-INAV issue 106).  
 
So, how could these guys get those times with  the despicable "fans"? And, wait, that's not all: I have 
noticed that the champs use washed-out tips. What does it mean? When you wash-out a tip, it gets 
dangerously close to cylindrical pitch, as you change the non-linear variation that caracterizes the 
helical, towards a linear one (cylindrical), so most of the prop has now a linear variation (or close), 
except for the part near the root, where the increase is larger. Or, said in other words, you have a 
cylindrical prop with washed-in root, molded on a block. Now, after all of this, please don't think that I 
believe that the cylindrical pitch is better than the helical-I really consider TRUE helical as the most 
efficient. But most modelers , if not all, have been using props molded from carved blocks that are, at 
the end of the day, much closer to cylindrical than they ever thought or would like to admit. I think that 
true helical has an edge over cylindrical, and the extraordinary talent and experience of the modelers 
who have achieved those spectacular times with cylindrical props counts more than the disadvantage of 
the cylindrical. And there are events where, as you need a built-up prop, you have to carve a block to 
put it together, no matter what. Besides, with a prop molded from a block carved properly, you get a 
straight spar, while with a can-formed prop, the spar line is bent. On the other hand, the major asset of 
the cylindrical props is that, to build props on a can you don't need to carve a block.  And all things 
considered, one  needs, first of all, to get on the air as soon as possible and gain experience flying, 
trimming, getting the most of the motor by learning to wind more eficiently, finding the best 
combination of rubber and prop area, shape and pitch, and then, maybe, (but, as those times prove, not 
neccessarily) getting into more sophisticated things.  
 
Just think about it. After all,  thinking is an adventure.....  
Phil 
 



 



 Fourth of July at Lakehurst NAS 2005 
Photos by Jeffrey Hood 

  
Brett Sanborn took a First in Ministick and 

a Fourth in LPP 
Chris Goins F1d heads for the rafters 

  
The Famous Romash Model Box Nick Ray watches as Ray Harlan shows how. 

What your Model sees when it gets Stuck in the 
Catwalk 

Lakehurst Carrier Deck Seen from the Catwalk 







MIDWESTERN STATES INDOOR CHAMPIONSHIPS 
UNIVERSITY OF ILLINOIS, MARCH 25-26, 2006 

 
Saturday, March 25th 

 
*H.L. Glider (212)   *Std. Cat. Glider (218)  *Unlim. Cat. Glider (219) 
1. Kurt Krempetz 105.0  1. Bob Warmann 122.6  Kurt Krempetz 148.6 
2. Ken Krempetz   15.6  2. Chuck Marcos 121.5  Ken Krempetz   99.5 
     3. Ken Krempetz 101.7 
*Bostonian (215)   4. Bob Johnson   87.4  *Double Whammy 
1. Bob Warmann  332  5. Kurt Krempetz   74.6  1. Ken Krempetz 4:27 
2. Ed Konefes  287  6. Charles Bauer   55.7  2. Paul Masterman 3:35 
 
Ltd. Pennyplane (208)   Ministick (220)   Science Olympiad 
1. Tom Sova  12:38  1. Jim Richmond 9:34  1. Paul Michalowski 4:15 
2. Jim Richmond 12:28  2, Larry Loucka 9:31  2. Eric Kato  3:50 
3. Chuck Markos 11:56  3. Tom Sova  8:51  3. Kyle McClary 3:00 
4. Ed Konefes  10:13  4. Andy Mitas  4:37 
5. Bob Warmann   9:23  5. Phil Alvirez  2:40  *F1L (217) 
6. Larry Loucka  9:05       1. Tom Sova  32:58 
7. Paul Masterman   8:23  EZB (206)    2. Larry Loucka 32:15 
8. Phil Alvirez    6:56  1. Jim Richmond 24:21  3. Doug Shaefer 31:51 
     2. Doug Shaefer 15:28  4. Chuck Markos 30:45 
     3. Tom Sova  15:18  5. Paul Masterman 21:55 
          6. Andy Mitas  18:08 

Sunday, March 26th 
 
A6     Pennyplane (207)   *F1D (203) 
1. Tom Sova  9:01  1. Jim Richmond 17:00  1. Tom Sova  52:41 
2. Bob Warmann 5:56  2. Tom Sova  12:40  2. Doug Shaefer 52:25 
3. Andy Mitas  5:09  3. Phil Alvirez  11:47  3. John Kagan  50:19 
4. Ed Konefes  3:51  4. Larry Loucka 11:27  4. Justin Young 20:51 
 
Intermediate Stick (202) 
1. Larry Loucka 17:38      * Denotes 2 Flight total 
     Stanton Trophy 
     1. Tom Sova  20 Pts. 
     2. Jim Richmond 16 Pts. 
     3. Bob Warmann 11 Pts. 
     4. Larry Loucka 10 Pts. 
     5. Doug Shaefer   8 Pts. 
     6. Phil Alvirez    3 Pts. 
 
 

 
 
 
 
 



CCCOOONNNTTTEEESSSTTTSSS   FFFOOORRR   222000000666   
 
May 7 The 2006 Spring Indoor Fling, hosted by the Cloudbusters Model Airplane Club, Inside 

Swing Golf Dome, Flint, MI, contact George Lewis 810-329-6833, or Fred Gregg Jr. 
586-264-1018. 

 
May 13 Peach State Indoor Championships hosted by the Thermal Thumbers of Metro Atlanta. 
 EZB, LPP, Ministick, HLG, Cat LG, Bostonian, FIL, FiD, FAC Dime, Peanut and 

Rubber Scale, Embryo, NoCal, A6, TSA & SO, Hangar Rat. North Cob HS, Kennesaw 
GA. Directions www.thermalthumbers.com. CD David Mills 404-509-4209, 
davidmillsatl@concast.net. 

 
May 21 Empire State Indoor Championships will be held on Sunday the 21st, hosted by the 

Western NY FF Society and the Flying Aces Club. A 128 ft. Ceiling Cat IV site. 
Building opens at 8 am, flying 9 am to 5 pm. AMA and FAC events, Phantom Flash 
Mass Launch, 2006 C Wright Stuff student event, F1D Team Selection Regional. 
CD Vet Thomas, 585-392-5164, vthomas@rochester.rr.com .  

 
May 27-29 The East Coast Indoor Modelers (ECIM) host a Memorial Day Indoor Meet in 

Lakehurst Hangar #1. The hangar is 800 ft. long by 250 ft., and 190 ft. high. You must 
be a member to gain entry to the base. To join ECIM. and for a list of events, contact 
Rob Romash at cgrain1@yahoo.com . 

 
May 31-Jn 4 United States Indoor Championships (USIC), East Tennessee State University 

Minidome, Johnson City, TN. Full roster of AMA, FAI amd FAC events. A world-class 
119 ft. site.  CD Rob Romash at cgrain1@yahoo.com . 

 
July 1-4 The East Coast Indoor Modelers (ECIM) host a July Fourth Indoor Meet in Lakehurst 

Hangar #1.. The hangar is 800 ft. long by 250 ft., and 180 ft. high. You must be a 
member to gain entry to the base. To join ECIM. Contact Rob Romash at 
cgrain1@yahoo.com . 

 
July 7-11 Kibbie Dome Annual, University of Idaho, Moscow, ID, a world class site with 144’ 

ceiling. Fly four days, 8am to 8 pm. CD Andrew Tagliafico 503-452-0546. 
 

Nov 12 Bong Eagles Annual Fall Indoor Contest, Memorial Hall, 72 Seventh St., Racine WI. A 
Cat II site. CD Joe Adams, 306 E. Kendale Dr., Oak Creek, WI 53154, 414-762-3492, 
jadams8405@wi.rr.com. 

 
INTERNATIONAL CONTESTS 
 
July 8-9   8th Open Internacional Copa Tabarea, Alicante (Spain). Disciplines : F1D (Indoor 
Model Aircraft), F1L (Indoor EZB Model Aircraft), F1M (Indoor Beginner's Class),F1N (Indoor HLG) 
 
August 17-20  14th Dorcol Cup Beograd (Serbia and Montenegro), Disciplines : F1D  
 
October 2-7  23rd FAI World Aeromodelling Championship F1D Slanic Prahova (Romania) 
Disciplines : F1D (Indoor Model Aircraft) 
 



 
TESTING 30 GRAM F1B MOTORS 
by Tapio Linkosalo, Finland 
 
I have been doing stretch tests of 30 gram F1B motors. My rig consists of a boat winch, and a mutilated 
computer mouse that measures both the stretch (movement from the winch) and pull (movement of a spring 
turning one bar in the mouse). I then have a piece of computer software that calculates me the target stretch/pull 
force, and oce I have reached that, takes the pull forces for every cm of rubber release (i.e. about 300 
measurements) and sums these up to get the energy return.  
 
In Figure 1 there are all the all the 30 gram batches of rubber that I have tested. One batch is typically 10 
motors, but it may be also 5 or less. The Y-axis is the energy return (for 30 gram motor), the X-axis 
labels give <rubber batch>-<test temperature>-<test date yy.mm.dd>. The grey or orange bars are the energy 
return average for the batch, the error bars are +- one standard deviation of the motors in that batch, and blue 
bars are temperature corrected energy returns.  
 

 
 
A few observations and notes: 
 
-as you can see, 99/05, 01/10 and 02/07 are the batches that I have had a 10lb box of, thus they are tested most 
abundantly -after a move last autumn, my workshop has been quite cold this winter, thus clear reduction in 
energy return. I have tried to estimate the effect of temperature on the energy return to make corrections, but I'm 
not sure if I have sufficient data for that. Probably not for Super Sport. Thus far my estimation gives values of 
0.76% per degree C for Tan II, and 0.86% per degree C for Supersport, as reduction of energy return per degree 
C of temperature decrease, compared to 20C energy return. I may not have enough tests of SS in the warm, so 
the figure may change (next summer when I make some more motors to the European Champs...) 
 



I have found that the variation of energy return within a batch is surprisingly small, typically standard deviation 
is in the range of 0.3 to 0.6%. This means, in other words, that within a batch, 99 motors out of 100 fall into +-
1.5% of the mean energy return. Does not seem to make much sense to test individual motors from the same 
batch! Anyway, testing the motors is justified, as a) it will give data of the rubber quality between batches, 
and b) it will classify the motors by there stretched length = estimated turns that the motors will take. Spare the 
long ones for fly-offs to get monger motor run there.  
 
You may notice ome blue bars are missing. I did not always record the test temperature. Stupid me! 
 
In Figure 2 there are the overall temperature-corrected means of the different batches that I have tested. Seems 
that around 1999 the batches were at their best, towards the 2002 the energy return had started to decline, while 
more recently the SS has been improving and is rather close to the energy return of the last Tan II batches. It 
seems to be more sensitive to temperature, though. 
 
 
 
 
 

 
 
 
 
 
 
 



No More Air Flow – And Some Things You Can Do 
 
Some of you may subscribe to the Glastonbury Aero Modelers “Air Flow”. We were very sorry to receive David 
Dodge’s last issue of his wonderful newsletter, in which he and Tony Lincoln announce the end of indoor flying 
for their club. The Glastonbury High School is undergoing major renovations and is almost unrecognizable. The 
gym became completely unavailable as of February 2006. Also the club has run out of money 3 times in 2005, 
largely due to members who fly but do not pay. And lastly, the editor David Dodge is burned out, and will be 
moving on. Outdoor flying will continue, they say, as it is a separate club anyway. 
 
Your editor has enjoyed an exchange with this club for many years, and we wish them well in their pursuits, and 
hope to see them back better than ever in the future. 
 
This all strikes a very personal note. In the 60’s and 70’s, aeromodeling was big all over the U.S. of A. I 
remember Billy Kostar’s father picking me up on Diverty Road in New Jersey before dawn, and riding with 
them to the Mirror Meet at Floyd Bennett Field in Brooklyn. It was huge. The runways stretched for miles in all 
directions, with hundreds of contestants and spectators. One kid couldn’t possibly see it all. 
 
The Glastonbury folks mirror a general decline in many areas. Although we still have wide participation in our 
hobby, many clubs are struggling as the older, founding members drift away, and new ones don’t seem to join or 
stick around. It seems that every club has the same issue: 30 signed up on the roster, 15 who come to meetings, 
5 who sit there, 5 who gripe, and 5 who fly. (Tell me if I’m wrong.) Here are some things we are trying in the 
South with mixed results: 
 
1. Since taking over the newsletter, I have been pushing a unified approach, embracing all of the clubs in the 
area as one, not separate, entities. This means publishing photos, contest results, and activities of other chapters 
besides ours, and flying other model classes besides just what our members prefer, both indoor and outdoor. I 
also include the other club events in upcoming contest listings. 
 
2. I have been pushing membership in NFFS, because Rozell's Free Flight Digest is so great. It has a fine 
balance of indoor and outdoor modeling, plans, contest and club activity. If you haven't seen it, Sergio Montes' 
Free Flight Quarterly from Australia is the best yet. Sergio has entire issues devoted to one model, and plans to 
continue this trend. Distributing these at meetings helps raise the level of discussion several notches, though 
most of the cheap #$%&@a still won't subscribe. Check out www.freeflightquarterly.com. 
 
3. The other thing we are doing is carefully planning our event list to attract as many out-of-state fliers as 
possible. This means National Points events, FAC scale, glider, and novelty events. 
 
4. Parallel to this, four or five of us try to attend the other clubs’ business and planning meetings. There is often 
questions among some of their members over us being there and speaking up, but we pay dues and come to fly 
at THEIR contests, so the club officers love it. 
 
5. Also pertinent to the all-for-one approach is going digital with the newsletter. It is more work, but it can be 
sent to hundreds, instead of dozens, free. Bill Gowen and David Mills have done this with the Atlanta Thermal 
Thumber’s Thumb Print, and it is great! Kinko's copying and postage costs had been sinking our club treasury. 
 
6. We have a facilitator for meetings who runs it like a corporate meeting. The club president is often a poor 
choice for this, and we don't even have one. 
 
7. All of us have fallen down in getting new members. Newbies see us argue and our insular ways, and never 
return. Most come in by way of Science Olympiad. We should do all we can to mentor SO and TSA where 
possible. Check the indoor lists for new members in your area, and jump on them like a hot crawfish pie. 
 
 



Hope some of these are of use to you. In truth, we have had no increase in membership, but no decline, either. 
 
Carl Bakay 
 
 
 
 
In keeping with Carls’s thoughts, please find below a breif intro and survey from Andy Mitas.  Andy is doing a 
Masters in leisure studies, and about to being his PhD.  He is an avid free flighter and indoor flyer, and a heck of 
a nice guy.  He has put together a survey to help gather the communties thoughs on the current state of indoor.   
 
Please take the time to fill out the survey and send it back to Andy.  He will compile and analyze the results, and 
we will present a full report in a future issue of INAV.   
 
 
 
 

Greetings, fellow indoor modelers! 
 
I’m Andy Mitas, indoor free flight modeler and student in leisure studies at North Carolina 

State. I’d like to year your thoughts on what you enjoy about the indoor hobby and on how it can 
continue to grow. In this issue of INAV, I’ve included a survey that I’m asking you to fill out and mail 
back with your answers.  

I work as a graduate research assistant in the leisure studies field, essentially studying what 
people do in their spare time. As I have gotten to know lots of indoor free flight modelers online and in 
person, I’ve heard a huge variety of opinions on the state of the hobby. The situation is serious enough 
that it doesn’t seem productive to me to debate whether indoor in “in trouble” or not. Instead, I think it 
would be helpful for us all to learn how we can market the hobby as a productive, healthy, enjoyable 
leisure activity - to keep current modelers involved, attract newcomers, and find and keep good indoor 
sites. To do that, we need more information. I began collecting some of this information at the 
Midwest Champs with a survey that I handed out to all registered participants. You can read the results 
of the Midwest Champs survey on http://indoornews.com, but first please do fill in the following 
survey and mail it along. Your thoughts are very important to me, and the more completed surveys I 
can get back, the better the information will be. If you already filled out this survey at the Midwest 
Champs, however, you don’t need to fill it out again.  

 
Thank you very much for your help!!! 
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