


Λίγα λόγια για μένα. 

 

Είμαι Μηχανικός Ηλεκτρονικός και αυτό 
είναι το αληθινό μου επάγγελμα 
εργασίας. 

Από μικρός δυο πράγματα μου κέντρισαν 
το ενδιαφέρον και ασχολήθηκα με αυτά. 

Πρώτον ο ηλεκτρισμός και δεύτερον το 
απέραντο γαλάζιο του ουρανού και ο 
αέρας αυτού. 

Το χόμπι του αερομοντελισμού το 
πρωτογνώρισα τον Οκτώβριο του 1973. 

Μου αρέσουν οι ξύλινες κατασκευές 
αεροπλάνων και σκαφών από το μηδέν. 

Ξεκίνησα να συλλέγω σχέδια, άρθρα, 
βιβλία και ότι άλλο μπορούσε να με 
βοηθήσει στο χόμπι από τα πολύ παλιά 
χρόνια. 

Έχω δημιουργήσει μια πολύ μεγάλη 
προσωπική συλλογή από αυτά. 

Από το 2004 άρχισα να ασχολούμαι με 
την ψηφιοποίησης τους, τον καθαρισμό 
τους αλλά και να τα μοιράζομαι μαζί σας 
αφού τα δημοσιοποιώ στο διαδίκτυο 
(όσα από αυτά επιτρέπεται λόγο των 
πνευματικών δικαιωμάτων τους). 

Σήμερα μετά από όλη αυτήν την εμπειρία 
που έχω αποκτήσει, αποφάσισα να 
ψηφιοποιήσω, να καθαρίσω και να 
ξαναδημοσιεύσω σε ψηφιακή έκδοση και 
ελεύθερα όλα τα τεύχη του περιοδικού 
RC Modeler από το 1963 μέχρι το 2005. 

Σίγουρα είναι μια πολύ μεγάλη, δύσκολη 
και επίπονη εργασία αλλά πιστεύω με την 
βοήθεια όλων σας να την τελειώσω σε 
ένα καλό αλλά μεγάλο χρονικό διάστημα. 

 

 

 

Ζητώ συγγνώμη εκ των προτέρων γιατί τα 
Αγγλικά μου είναι φτωχά. 

 Δεν είναι η μητρική μου γλώσσα γιατί 
είμαι Έλληνας. 

Εύχομαι σε όλους εσάς που θα επιλέξετε 
να τα συλλέξετε και να τα διαβάσετε 
αυτήν την εργασία μου καλή απόλαυση 
και καλές κατασκευές. 

Το όνομα μου είναι Ηλίας 
Ευθυμιόπουλος.( Η.Ε ) 

Το ψευδώνυμο μου Hlsat. 

Η χώρα μου η Ελλάδα και η πολη μου η 
Ξάνθη. 

 

 

 

 

 

 

 



 

A few words about me. 

 

 

I am Electronic Engineer and this is my 
true work job. 

From small two things attracted my 
interest and I dealt with them. 

First electricity and secondly the blue sky 
and the air him. 

The model aircraft hobby met him in 
October 1973. 

I love the wooden structures from scratch 
airplanes and boats. 

I started collecting plans, articles, books 
and anything else that could help the 
hobby of many years ago. 

I have created a very large personal 
collection of them. 

Since 2004 I became involved with the 
digitization, clean them and to share with 
you since the public on the internet (as 
many of them are allowed reason of 
copyright). 

Now after all this experience I have 
decided to digitize, to clean and to re 
publish in digital edition and free of all 
issues RC Modeler magazine from 1963 to 
2005. 

Certainly it is a very long, difficult and 
tedious task but I believe with the help of 
all of you to finish in a good but long time. 

I apologize in advance because my English 
is poor. 

 

 

 

 

 

It is not my mother language because I am 
Greek. 

I wish all of you who choose to collect and 
read this my work good enjoyment and 
good construction. 

My name is Elijah Efthimiopoulos. (H.E) 

My nickname Hlsat. 

My country is Greece, and the my city is 
Xanthi. 

 

 

 

 

 

 



RCM Magazine Editing and Resampling. 

 

Work Done: 

1)Advertisements removed. 

2) Plans building plane removed and hyperlinked. 

3)Articles building plane removed and hyperlinked. 

4)Pages reordered. 

5)Topics list added. 

 

Now you can read these great issues and find the plans and building articles on multiple 
sites on the internet. 

 

All Plans can be found here: 

Hlsat Blog RCModeler Free Plans and Articles. 

http://www.rcgroups.com/forums/showthread.php?t=2354459 

AeroFred Gallery Free Plans. 

http://aerofred.com/index.php 

Hip Pocket Aeronautics Gallery Free Plans. 

http://www.hippocketaeronautics.com/hpa_plans/index.php 

James Hatton Blog Free Plans and Articles. 

http://pulling-gz.blogspot.gr/?view=flipcard 

Vintage & Old-Timer RCM Free Plans. 

http://www.rcgroups.com/forums/showthread.php?t=2233857 

 

Contributors: 

Scanning by ser001 

Editing by Hlsat. 

Thanks Elijah from Greece. 

http://www.rcgroups.com/forums/showthread.php?t=2354459
http://aerofred.com/index.php
http://www.hippocketaeronautics.com/hpa_plans/index.php
http://pulling-gz.blogspot.gr/?view=flipcard
http://www.rcgroups.com/forums/showthread.php?t=2233857
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    E D I T O R S  M E M O  
   B y  D O N  D E W E Y  

 

THIS is RCM’S ‘ACE OF PROPORTIONAL’ 

ISSUE — we have tried to present a 
perspective of proportional control from a 
simple, rudder-only pulse proportional 
airplane all the way to a discussion of how 
to utilize the extra channels on an 
eight-channel proportional system. As 
part of our research for this issue, we have 
had the pleasure of flying Don Mathes’ 
“Digester” complete with the new Kraft 
Proportional System. This airplane has a 
fantastic record of well over two thousand 
flights without mishap. In addition, quite 
a few RC’ers have logged their first dual 
and solo proportional time on this big ship. 
We found it to be the finest proportional 
trainer available today. Large and 
forgiving, yet capable of the entire A.M.A. 
pattern even though it does not utilize 
ailerons! 
The age of proportional is here. From 
rudder only on up through “full house” — 
we hope you will like this issue. We hope, 
too, you’ll like our bit of 
“interior decorating” and the 
added number of pages. 
Beginning soon, you’ll find a 
monthly section devoted to the 
beginner—the brand new 
modeler and pilot who has a 
myriad questions. 
We’ll try to answer some of 
them with a picture and text 
section covering a different 
phase of R/C each month, all 
the way from building through 
flying. The old pro can skip this 
bit — there will be even more for him than 
before. We try to present something for 
everyone — when we fall short, just let us 
know and we’ll do our best to balance the 
ledger. 

Did you ever wonder what the guarantee 
slip accompanying a new piece of radio 
equipment really means ? 
During the past couple of weeks, we have 
had the opportunity of finding out. A few 
months ago, we ran a review of the 
Babcock Digitran, a single channel system 
that provides right, left, up, and down, 
plus quick

blip motor control, with the rudder and    
elevator functions being controlled by a 
transmitter stick operating a timing 
device — in effect, an educated thumb 
that eliminates button pushing in order to 
obtain the desired command sequence. 
As received from the manufacturer, this 
superhet unit performed completely 
reliably. Insofar as the beginner was 
concerned, it’s only drawbacks were that it 
was very critical as to peak tuning, and 
careful installation was required to avoid 
feedback noise to the superhet receiver. 
Following our report on this system, 
however, we received letters from readers 
who could not, for various reasons, make 
the Digitran system work as ours had 
done, or as specified by the manufacturer. 
As is our policy concerning complaints 
about any manufacturer’s products, these 
letters were forwarded to Babcock 
Controls. 
It was during this period of time that 
Stuart Babcock was in the process of pur-

chasing the assets of Babcock 
Models, a company that he had 
sold several years prior in 
order to devote his full 
engineering time to fulfilling 
his government contracts for 
proportional radio equipment. 
Although he was in no way 
responsible for the products 
engineered by the company 
bearing his name prior to this 
recent purchase, Stuart 
Babcock inherited the 

controversial Babcock BC-18 — along with 
our letters of complaint. 
The first releases under the newly 
purchased, and reorganized Babcock 
Controls, was the BC-21 and BC-22 
systems — single channel radio equip-
ment designed for the beginner and sport 
flier, and incorporating some very 
outstanding design considerations. From 
the correspondence we have received on 
the BC-21 system, it appears that this 
first release has met with a very 
enthusiastic reception on the part of the 
RC modeler. 
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EDITOR’S MEMO 
 

But, what impressed us even more was a 
letter of policy received at RCM from 
Babcock Controls concerning the Digitran 
system. 
If you read this company’s advertisement 
in this issue, you will find out, as we did, 
that any modeler who purchased the 
BC-18 Digitran system may return this 
system to the manufacturer — and that a 
completely new design receiver plus a 
modified transmitter will be returned to 
you at absolutely no charge, whatsoever! 
And this is what a guarantee means to one 
manufacturer. Even though he was not 
personally responsible for the design of a 
given system, he feels a responsibility to 
the modeler who is unhappy with an item 
marketed by a company that retained the 
use of his name, and subsequently, is 
willing to discharge this responsibility at 
quite a considerable personal expense. 
This is an example of personal integrity on 
the part of an individual member of the 
hobby industry. It is representative of a 
close manufacturer-modeler relationship. 
We are proud to present this company’s 
advertising, and to review their products. 
We are also proud to be part of an industry 
where the manufacturer feels his 
long-term relationship with the individual 
modeler is more important than a 
short-term monetary profit. 
The word “guarantee” has taken on a new 
meaning. 

• 
Some publications call it “errata” — with 
us, it’s just plain old goof. And when we 
make ’em, we make ’em! Our sincerest 
apologies to Glaskraft, manufacturers of 
the fiberglass Candy, Viper, Talon, and 
Robin fuselages. Their correct address 
should be 324 Walnut, Arroyo Grande, 
California, and not Santa Ana, California 
as listed in the November issue. 
Also on page 36 of the same edition, an 
unfortunate typesetting error occurred in 
the advertisement for Ski- 
Glas, manufacturers of fiberglass Fal- 
conaire, Glass Squire, and Yellowtail 
fuselages — their correct address should be 
P.0. Box 2281, Santa Ana, California, and 
not Santa Barbara, as published. 
Again, our apologies to Max and Bing — 
we really don’t have anything against 
manufacturers of fiberglass fuselages — it 
was just a coincidence. Honest! 

• 
A note or two concerning the Builder of the 
Model Rule — the old controversy still 
rages, and this writer, for one, feels that 
insofar as R/C is concerned, this rule 
should be relegated to the Dark Ages from 
whence it came. Let’s be realistic — ours is 

primarily an adult hobby. We hear the 
moans and Avails about the lack of contest 
participation, and then try to tell an adult 
he can’t enter a contest with any of the fine 
prefabricated wings or fiberglass fuselages 
he sees advertised in this and other 
publications. Any adult modeler is going to 
build and fly any type or form of model he 
pleases, and is not about to be dictated to 
by any other group who is still in the 
banana oil and tissue paper era. The 
concept of a top contest pilot having to 
demonstrate his “proficiency” at building a 
model is ludicrous to say the least. 
Obviously he can build a model or he 
wouldn’t be where he is today. It takes 
years of continual practice and experience 
to become a proficient contest pilot, and 
obviously he’s built a lot of models in the 
past — they didn’t have prefabricated 
models in the days when he got started! 
Whether we like it or not, the age of 
prefabrication is here. In the coming 
months you will see more and more of it, 
including complete ready- to-fly airplanes 
with full-house equipment installed. If you 
personally don’t like the idea, you certainly 
don’t have to buy them. But by the same 
token, the man who does has every right to 
fly them, and if he wishes, to compete with 
them. I have flown with fiberglass 
fuselages, prefabricated savings, and 
complete, ready-to-fly multi ships — they 
have certain definite advantages. I also 
like to build my own aircraft from scratch 
to finish, simply for the pride of 
accomplishment. This is a country where 
every man has a free choice, and if rules 
are going to be enforced as to who can 
fly what and where, for the benefit of some 
to the exclusion of others, then it’s time we 
take a good, long look at our hobby and 
where we’re headed. 

• 
Welcome aboard to Jerry Klein- burg and 
Don Mathes, RCM’s newest staff members. 
Jerry, one of the top rudder devotees in the 
country, commences his monthly column, 
‘Top Out’, in this issue. Those of you who 
think Class I is for sissies, read on! From 
beginner to expert, rudder only fans will 
find a wealth of material in Jerry’s column. 

Don Mathes makes his first con-
tribution with the ‘Digester’ in this issue. 
Don has been around RC circles for quite 
some time and is a former world’s record 
holder in R/C speed, a top competition 
pilot, and currently, the designer of the 
Kraft proportional system. On top of all 
that, he’s our only pipeline to the 
Northeast Corner Bowery Boys — a small 
but elite group of fliers who are becoming a 
legend in their one time. If you spot one of 
their planes — marked with a small bowler 
hat and beer mug — watch it! This group is 
so tough they even thought about 

challenging the Untouchables plus Dart 
and Sons to a few rounds of nighttime 
combat. We understand one of the 
members has an all-black ship complete 
with needle nose spinner and razor blades 
imbedded in the wing tips — makes low 
passes over pine trees and trims the 
branches for practice! You’ll hear more 
about this group as soon as their PR man 
gets out. Of jail. 

• 
Since you’ll receive this issue around the 
middle of November, Happy Thanksgiving. 
But, since it’s our December issue, Merry 
Christmas. No matter how you slice the 
bird, they’re both ahead and we wish each 
and every RC’er -and member of the 
industry a very, very happy Holiday 
Season. 
Even the Bowery Boys. 
And if you’re beginning to worry about that 
new sixteen channel proportional rig you 
ordered for your wife for Christmas, just 
remember — she may have bought you a 
new mink coat! 

                                • 
      Gone, but not forgotten. 

          ----------------------------------------- 
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Is It Here Or Isn't it? 
by Al Doig 

 

Interest in proportional radio control has 
rapidly increased during the past year. 
The reason for this interest is the current 
ability (if you have the money) to buy some 
equipment, to read about other systems, 
and to listen to flying field scuttlebutt 
about many more. The gestation period 
has been lengthy. Equipment has been 
appearing bravely on the field and retreat-
ing painfully to the laboratory. This is a 
perfectly normal procedure, but this time 
it has been carried out under the glare of 
spotlights! 
When you finally lay out your hard- earned 
and considerably large bundle of scratch 
and take delivery on your shiny new Zilch 
Simultaneous Proportional — just what 
are you getting? How can Joe Modeler 
evaluate one system against another? 
There are, in general, two kinds of control 
systems — digital and analog. In a strictly 
digital system the control information is 
carried as a number. 

That is, if a representation of the number 3 
were transmitted, it might mean that an 
inclination of 3 degrees was desired, or 
that a change in setting of 3 units was 
wanted, depending upon the individual 
system. An analog design carries the 
information in a form that is generally 
measurable. That is, the measure of 
voltage represents the precise setting 
desired — or the frequency of a tone might 
represent the same thing. As the measur-
able quantity changes, the control 
changes in direct proportion. 
The mechanization of these two types of 
systems is quite different. In general, 
circuitry for the digital system is capable of 
being in one of only two states. It is 
either on or off. A light switch is typical of 
digital circuits — it is either on or off. The 
light dimmer is representative of analog 
proportional control. Here, the angular 
position of the knob describes what 
brightness the light should be. 

We might ask as a result of this 
explanation, “Does the analog system 
automatically mean a more smooth 
control?” No! Our light switch gives a very 
coarse control because we designed it with 
two numbers, 0 and 1 — that is, on and off. 
If we were to provide the operator with 
many more numbers to select from, the 
control could be made as finely defined as 
desired. 
The previous discussion is, however, 
somewhat academic because there are no 
known truly digital systems designed for 
the model hobbyist. The discussion was 
useful, however, to describe types of 
circuitry used in each system. All so-called 
“digital” systems are a combination of 
digital and analog. They may be classified 
as digital, however, because the circuitry is 
predominantly of the digital type. 
Analog systems are again of two general 
types — those that transmit tones whose 
frequency describes the desired control 
position (see “Ulti”, American Modeler, 
May 1959) are of one class. Those that 
transmit pulses whose frequency and 
symmetry describe control positions form 
the other (WAG). These two classes have 
been effectively combined in some analog 
systems. 
Digital systems are nearly always 
variations on the same theme. Strings of 
pulses are transmitted. Each pulse 
controls one function. The first, elevator; 
the second, rudder, etc. The control 
variable is the pulse width. Various 
schemes are used to decode or separate the 
pulses and transform pulse width 
information into servo position. 
One feature common to both digital and 
many analog systems is the feedback 
servo. Early WAG systems were open 
ended. That is, the servo was told to go to a 
particular setting but there was no 
assurance that it really did. In present 
designs, the servo receives the desired 
command position. The actual servo 
position is defined by the position of a 
potentiometer which is driven by the servo 
shaft. The desired position is compared 
with the actual position. If these are not 
the same, an error signal is created which 
moves the servo until they are the same. 
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Which system is better? Actually, there is 
nothing inherently “better” about one 
system or the other. Each has its own 
features and characteristics. The 
advantage of analog is its simplicity. This 
system tends to have less parts and be 
more straightforward. A big advantage of 
digital control is its expandability. An 
eight function receiver is little more com-
plex than a four function unit. 
Proponents of analog systems claim 
greater immunity to interference. This is 
possibly true, although from a practical 
standpoint it may be impossible to tell the 
difference. In analog systems, the devices 
used to discriminate the tones offer 
considerable rejection to disturbances. A 
digital system tends to be wide open unless 
the pulses are transmitted as bursts of 
tone. Noise or interference tends to appear 
as good information and can confuse the 
digital set. Steps are taken in the design 
considerations to prevent this, however, 
and there appears to be no observable 
difference. An on- frequency signal will 
clobber either system. 
It appears that tighter control, more 
repeatable neutral, and smaller dead band 
is more practical with digital than analog. 
This statement will enrage analog 
proponents, and rightly so, as I would be 
hard pressed to prove it analytically. In my 
opinion, the single most important criteria 
to look for in a proportional system is dead 
band. In other words, how far can one 
slowly move the stick in either direction 
before the surface will move. A second 
important point is the speed of response. 
The sum of these two characteristics 
account for the stick action you have 
observed from some very good proportional 
pilots. Stick action in this case is not the 
smooth movement one might expect. When 
a change of control is desired, the stick is 
moved beyond the final point and returned 
to the proper position. The stick also is 
constantly being moved. This over travel is 
necessary from either or both of two 
conditions. First with excessive dead band, 
and in order to get small changes, it is 
necessary to exceed the dead zone error in 
order to get the servo going at all. 
Therefore, the stick is moved beyond the 
point desired to start the servo moving and 
then returned to the proper spot to stop it. 
This over travel control is also used to 
speed up the servo by applying maximum 
error voltage with exaggerated control 
movement. This starts the motor at 
maximum speed. The stick is then re-
turned to stop the servo at the proper spot. 
A skilled flyer can fly this type of system 
wonderfully well. An unskilled flier will 
encounter difficulty 
— especially when using a sensitive, 

high-performance aircraft. 
The crux of this whole problem is the 
nature of the proportional information 
from the receiver and the nature of the 
feedback signal from the servo. The 
tendency is to transform the information 
quantity (tone, pulse rate, etc.) into a D.C. 
voltage and compare this to a D.C. voltage 
divided down from a battery with a 
position potentiometer. As the information 
voltage tends to be in pulsating form, it is 
necessary to smooth it out. This is 
generally done with resistance-capacitance 
filters. It is desirable to smooth this 
voltage as much as possible. Filtering, 
however, slows the ability of the voltage to 
change level, thereby slowing down the 
response. Lack of filter will cause a ripple 
on the information voltage. When this is 
compared against the positional D.C. 
voltage, an error signal would be 
generated whenever the voltages were 
different - that is, at each ripple peak. This 
will cause the servo motor to continually 
“buzz” and draw current. The alternative 
is to build-in a dead zone to ignore the 
ripple and act only on larger changes. This 
tends to result in a control dead zone. The 
digital system would suffer the same 
disadvantage if it were mechanized in the 
same way. The saving grace here is the 
ability to generate feedback signals from 
the servo that have the same form as the 
information pulses. It is, therefore, useful 
not to transform into D.C. at all. The 
comparison in this case leads to an error 
pulse that is filtered and used to move the 
servo. This presents an entirely different 
picture. Hence, response can be very rapid 
and the error signal easily amplified to 
achieve excellent definition and minimum 
dead zone. The same principles could be 
applied to an analog system but not quite 
so easily. 
We all live by comparison, and one popular 
comparison for proportional radio seems to 
be “is it smooth or jerky?” This is a valid 
comparison if one carefully observes what 
“jerky” really means. This goes back to our 
definition of dead-band. If, as the stick is 
moved, the servo follows by galloping, this 
means that the dead band is wide only if 
the increments of gallop are large. The 
thing to be careful of here is the ability of 
the servo to define the stick position. A jerk 
of a tenth degree is much to be preferred to 
a smooth gulp of several degrees. This is 
hard for many modelers to grasp. It is 
particularly important to have the servo 
loaded during these observations. If you 
have a chance to try this in a ship, pick a 
control with drag such as rudder with 
steerable nose wheel, or aileron with a 
sticky linkage. 
Some people take to proportional flying 

like a fish to water — some don’t. Most 
difficulties arise from habit and habitual 
reaction. For the flier converting from 
reeds, there will be a training period. The 
unfamiliar location of controls, coupled 
with the hard-learned automatic reaction 
to panic situations, create problems that 
have nothing to do with proportional 
control. Arguments will go on and on as to 
the relative merits of two stick versus one 
stick control. This really relates, not to the 
number of sticks, but the separation of 
aileron and elevator. At least one 
manufacturer offers this separation as an 
option. It is a real fact that almost no flier 
is able to simultaneously use two thumbs 
unless one is held still. When making a 
turn in a reed ship, aileron and elevator 
are beeped alternately, not 
simultaneously. It is this author’s opinion 
that the single stick in one form or another 
will become the standard. Separate sticks 
will offer the easiest transition from reeds. 
Most proportional sets install just like 
reeds. The notable exception is relative 
immunity from vibration. Some 
manufacturers are recommending no 
metal-to-metal joints anywhere if there is 
a possibility of rubbing contact such as 
pushrod connections, etc. It has been 
stated by these manufacturers that the 
noise generated at such points will cause 
malfunction under certain conditions of 
extreme range, etc. The overall weight of 
proportional  

 
              (Continued on page 12) 
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“Hey, what happened to your 
column?” 

“You mean you missed it?” 
“Yeah. I thought you were going to 

come out with a design or something.” 
“Well, I was but I got out ranked by 

the Nats coverage.” “Oh. OK. But how 
about last month?” 

“The design had a couple of bugs in it, 
and I wanted to get rid of them for sure 
before I published it.” 

“And you did?” 
“Yes, but what with vacation — and 

my wife doesn’t like me to work on 
models then — and getting back into a 
working mood, I didn’t finish the plans. 
So I’ll finish them up and you’ll see them 
next month. Right now I’m reviewing 
some of the pitfalls — and progress — of 
the small single channel receivers. Things 
I’ve learned to watch out for.” 

“Sounds good.” 
That isn’t the exact conversation,

but it’s pretty typical of several that I’ve 
had. So, after checking with our editorial 
watchdog, I’ve compiled a few do’s and 
don’ts for you Sunday fliers who’ve had 
some troubles with your small 
transistorized receivers. 

First, though, it’s interesting to briefly 
look back and see how we got where we 
are, and to what end competition among 
the manufacturers has been responsible. 

From the letters I’ve received, a lot of 
you sport R/Cers are old time free fighters 
who like to keep abreast of R/C 
developments, but for your own flying 
your fun comes from stooging around in 
the sky, and then being able to get your 
airplane back without running your aging 
legs off. Many of you have been brought 
back into the hobby through your sons’ 
interest — and that’s great. There should 
be more of it! 

But maybe you remember ten or 
fifteen years back, when you were out 
with a free flight, and over in one

corner of the flying field the boys like 
Howard Bonner, Walt Good, Jack Port, 
Frank Hoover, Jim Walker, Vern 
McNabb, Pappy deBolt and other 
pioneers were struggling to get their 
radio controlled models airborne. The 
models were fine — but the radios left a 
lot to be desired. Nobody was more aware 
of that than the pioneers themselves -— 
and they did something about it! 

The old gas tube receivers gave way to 
the “two tubers” — like the Deltron, with 
an RK-61 and IAG-4 operating on a 
“carrier on, carrier off” basis. For you 
fellows who’ve never known anything 
but a “tone” receiver, such as is universal 
today, maybe a word of explanation is in 
order. The “carrier” receivers were 
basically not in communication with the 
transmitter unless the transmitter was 
not only turned on, but the button was 
pushed, which closed a circuit so that 

(Continued on page 11) 
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the transmitter sent out a “carrier wave.” 
The receiver, -although turned on, was not 
receiving anything, and the old gas tube 
would be hissing and crackling merrily 
away until the transmitter emitted a 
carrier wave. This “quieted” the receiver, 
and in doing so it? also let current pass to 
the relay, thus providing a control source. 
The carrier system worked fine — so long 
as nobody nearby turned on another 
carrier! And that was the problem, because 
other transmitters in the citizens band had 
to have the carrier on before voice — or tone 
— could be transmitted. 
So Walt Good, with his WAG 3 tuber, and 
then Babcock, with the 3 tube BCR-3, set 
the pace for tone transmission, and 
reliability went up. So did the weight. 
Then Yic Nelson, of Deltron, experimented 
and came out with a little 221/2 volt tone 
receiver using transistors. It was small, 
lightweight, and operated well — so long as 
you watched the temperature. You could go 
out in the morning, tune up and fly, but as 
the air warmed up, if you didn’t check the 
tuning, first thing you know you’d lose 
range. Sometimes, you even had to tune 
between flights! But it was a long step in 
the right direction. 
A lot of other development came along — 
combinations of tubes and transistors — 
and then Frank Hoover came out with the 
forerunner of today’s popular 3 volt all 
transistorized tone receiver. It worked fine, 
but had a couple of bugs that could cause a 
lot of trouble, if you didn’t know about 
them. For one thing, it was temperature 
sensitive, not so much in tuning as in the 
rate of response. If the temperature 
dropped below the normal 60-75 range, the 
receiver would lag behind the transmitter 
signal. You’d push the button once, and 
after noticeable lag — perhaps V4 to 1/2 
second, the receiver would respond. And if 
you pressed the transmitter button twice, 
but without waiting for the receiver to pick 
up the first signal, you’d only get one 
response! Boy, did that get confusing! But 
we learned to live with it although it didn’t 
take long for Frank to improve his circuit 
and overcome the problem. 
Then there was the swamping — the 
triggering of the receiver when the 
transmitter antenna is too close. If you 
have a receiver that swamps, it’s not bad — 
it’s just a nuisance. 
There are ways to get around it; the 
simplest is to have a friend launch your 
model while you remain some distance 
away with the transmitter. The other way 
is to launch your model with receiver on 
and transmitter off (not the other way 
around!) then turn your transmitter on 
after the model is too far away to swamp. 
This technique is only good if you know 
your model will free flight until you get the 

transmitter on. Even then there are 
drawbacks. Many a model has been saved 
from a crackup due to a bad launch because 
the pilot made a fast correction. And I’ve 
seen crackups at the end of an otherwise 
perfect flight because the pilot forgot about 
swamping, brought the model in too close, 
and the receiver locked in. Seen it? Heck, I 
might as well admit it — I’ve done it! 
Swamping can even go so far with some 
receivers as to cause them to stop working 
until you turn them off and then back on 
again. I've seen flyaways where the pilot 
checked the operation of his controls just 
prior to launch, then heaved the model into 
the air without realizing that the receiver 
had swamped out on the last checkout 
signal and wouldn’t take another signal. By 
that time, of course, it was too late to turn 
the receiver off and back on. 
So check your 3 volt receivers for their 
swamping characteristics — unless you 
have one of C&S units with the 
“sensimatic” circuitry which prevents 
swamping. 
Another pitfall — and this isn’t limited to 
the 3 volt receivers — is the Bad 
Connection. Hooking up these little 
receivers is so simple that it can lead to 
carelessness. If the connections to the 
escapement are poor, due to a high 
resistance or “cold” solder joint, the voltage 
at the escapement can be too low even 
though the batteries are fresh. A voltmeter 
is a must in order to find bad connections. 
They can occur anywhere — in battery 
boxes, switches, or escapement connections. 
In fact, it’s not a bad idea, if you do find a 
bad solder joint, to desolder all connections 
as an added precaution. 
Enough has been said about interference to 
preclude any lengthy discussion of it here. 
You’ve all suffered from it. The newer 
superhet receivers have gone a long way 
towards reducing interference, although 
not entirely eliminating it. And the recent 
FCC 

actions had one significant statement, 
that wider band separation isn’t feasible, 
therefore modelers either must live with 
and accept interference as a way of life — 
or improve the selectivity of their 
equipment. In that regard, the new 
development by Babcock Controls looks 
very promising. With a tone frequency 
way above the normally used range (6000 
cycles compared to 400-1000) it takes 
careful tuning to get maximum range, but 
it pays off, because the Babcock system, 
for all practical purposes, is interference 
free. This method of avoiding interference 
can also be used, so I understand, with 
more sophisticated equipment than the 
little 9 volt BC-21 system. If so, it will be 
another significant milestone in the 
development of radio control hobby 

equipment. 
So over the years, various manufacturers 
have enjoyed periods of leadership. But 
each improvement came complete with 
some shortcoming, which some other 
manufacturer improved on, and then it 
was his turn to lead the field for a while. 
But there is one thing which is universal 
with them all, and that is that when they 
go into production, some of the units 
coming off the line have bad components. 
No matter how hard they try, the 
manufacturers haven’t been able to 
produce 100% perfect units. This is 
probably one of the most frustrating 
problems there is — both to the modeler 
and the manufacturer. 
I’m sure you’ve been out at your flying 
field and heard some modeler say “Blast 
that blankety blank — equipment. I’ll 
never use it again. It’s no good!” 
Meanwhile, all over the country, 
hundreds of other modelers are having 
great success with the same equipment. 
More often than not, the blame on the 
manufacturer is misplaced. The modeler 
has not read instructions, or has faulty 
connections, batteries, switch or a bad 
installation (like tightening down the 
back plate of an escapement to a w7arped 
bulkhead, thus twisting the escapement 
out of adjustment). 

   You will be interested to know that it’s     
an absolute fact that most radio 
equipment returned to the manufac-
turers for service is found to be in good 
working order. Long ago I learned to send 
stuff back with a note describing what 
happened, because half the time it was 
not the equipment but rather the way I 
was using it. Not always, though, and 
this is why it’s important for you to be 
understanding. 
At the prices which our hobby equipment 
is sold, it is necessary for manufacturers 
to use components with fairly broad 
ranges of performance. Usually the 
factors tend to balance out when the total 
circuit is completed, and a completely 
satisfactory unit results. Occasionally, 
though, the tolerances all add up in one 
direction, then the unit becomes 
marginal. It may pass the bench check for 
shipment, but after a very short time may 
cease to work. By that time you’ve got it 
installed, and “The blankety blank thing 
is no good!” You’re right — and believe 
me, the manufacturers want to fix it even 
more than you do. Their reputation is at 
stake. 
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So, if your equipment doesn’t work, even 
after a thorough checkout, don’t cuss it — 
send it back, but describe the symptoms. 
But, before you do, be sure you’re on firm 
ground. It’s always embarrassing to get a 
note that says something like: “Sorry you 
had trouble, but you should have made 
that current check with the switch off, as it 
says on page 3 of the instructions.” 
Since you and I and the manufacturers are 
all in this together, we have to work 
together. So if, after a reasonable time, you 
don’t get any reply from an inquiry you’ve 
sent to a manufacturer, let us know. 
Maybe we can help. We’ll try. 
Let me close with a portion of a letter 
received from Ed Lowe of Holdingford, 
Minnesota. 
“Thank goodness someone has at last 
recognized that there is such a critter as 
the “Sunday flier”! I have been one since 
the tail-end of the bending - bamboo - over 
- a - candle - flame era. I have dabbled in 
hand-launch gliders, tow-line gliders, 10c 
Comet models (especially the 10c and 25c 
Comet kits of the Curtis Robin), scale 
rubber, contest-type rubber, scale gas, 
contest-type free-flight gas (I mean 
gasoline, with points, condenser, coil, 
flight batteries, booster batteries, 3-1 mix, 
etc.) scale U-control, stunt U- control, (my 
first yo-yo was Walker’s Fireball), R/C 
since Citizenship’s 465 (or was it 456 me 
outfit?) — and have attended contests as a 
fascinated spectator. But as far as 
competing? No, thanks, I’ll fly for fun. So 
far, I am still in the single-channel stage of 
R/C. Sure, I would sort of like to go multi, 
but why bother? I still haven’t made the 
most of single-channel ... Long live the 
“Sunday flier”!! 
Now there’s an “old-timer newcomer!” If 
we can help guys like Ed — as well as 
some of you who are completely new to the 
R/C hobby — then you Sunday fliers can 
trade problems and answers through this 
column. Tell me what you’d like to have 
discussed. Meanwhile, I’ll finish up the 
plans for the sport biplane and get them 
out for you next month. 
 
           ------------------------------------- 

 

Is It Here Or Isn 
(Continued from page 9) 

installations is usually a little less, simply 
because one less servo is required (no 
elevator trim). 
Reliability should be nearly as good as 
reeds, but not quite. These systems are 
more complex and have many more parts 
to potentially fail than do reeds. 
Ability to function over wide temperatures 
should be every bit as good as reeds and 
perhaps better. Most sets should function 
from freezing to 140 degrees with little 
change in characteristics. 
The cost of proportional sets will be quite 
high for some time. Analog sets will tend 
to cost less than digital. The price tag 
startles one upon first glance but if time is 
taken to add up equivalent equipment to 
operate a reed set, the difference is not as 
great as was assumed at first glance. The 
prospective buyer is just not conditioned to 
see the cost of servos, battery packs, plugs, 
etc., all in one lump package. 
We seem to have turned the corner on the 
age of proportional control, and I for one 
have joined the rush to my friendly hobby 
dealer. 
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Full-size plans for a remarkable 32" span rudder-only proportional design. 
Extensively flight tested by RCM, the DQA 704 is the first step 

in the Age Of Proportional. 
 
 

The D.Q.A. 704 was designed in the 
Summer of 1964 by Stu Babcock as a 
testbed for Babcock Controls' new BC-21 
and BC-22 single channel systems. When 
ROM’s Consumer Research Department 
received the first production unit of each 
system for evaluation, they were installed 
in two of these 32" span models — a wel-
come breather for our tired old fleet of test 
ships! After several days of F.T.E. (Flight 
Test Evaluation — space age terminology 
for an excuse to go flying instead of editing 
copy!), we were not only thoroughly 
convinced that Babcock’s new single 
channel escapement and proportional 
systems were ideally suited for the sport 
flier and newcomer to radio control, but 
that the ship used as a testbed was one of 
the best flying, small field  

 

 
 

single channel airplanes w>e had run 
across! 
The combination of the DQA and either 
one of these tried and proven control 
systems assures success for the beginner 
and gives him the feel of radio control 
flight at very low cost. It puts him in an 
excellent position to get his own opinions 
on larger more powerful airplanes and 
control systems that he will want in the 
future. The DQA is simplicity itself to 
build. The control systems are the easiest 
to install of any we have evaluated. 
Performance-wise, the trike-geared mite 
tracked straight across the asphalt, lifted 
off easily, and bored straight into a gusty 
wind at a slight angle of climb. We got the 
impression that the 704 would probably 
bore

 
 

straight ahead until it ran out of fuel 
unless we turned it — so, we started 
playing with the knob on the BCT-22 
transmitter. A slight twist of the knob and 
the D.Q.A. responded with a beautiful 
banking turn, unlike the more “jerky” 
turns usually associated with escapement 
flying. Progressing downwind, now, the 
ship retained its altitude without any 
tendency to climb. Another right, and w’e 
turned about into the wind. Centering the 
knob on the transmitter we tracked, for a 
moment, straight on heading, then de-
pressed and held the “full left” button. The 
D.Q.A. responded immediately by 
entering a left spiral. After a few spiral 
turns to gain speed, we released the 
button and the D.Q.A. went up and over 
into a loop, recovered easily, and once 
again bored on 
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into the wind with a slight climb. After a 
few more laps around the field, plus 
another couple of loops, the Pee Wee .020 
ran out of juice and we began our descent. 
For the experienced single channel sport 
flier, the glide rate of the D.Q.A. would be 
too shallow and he would probably remove 
a slight amount of incidence — for the 
beginner in R/C, it is ideal— a flat, 
almost-floating type of glide reminiscent 
of the old free-flights. Turning onto the 
final leg, the 704 pointed its nose into the 
wind, tracked straight and steady, then 
touched down on all three wheels and 
rolled about twenty five feet to a stop. 
 
 

 

Don Mathes launches the DQA as 
Sally Dewey operates the BCT-22 
transmitter. 

Each flight thereafter was the same — 
smooth takeoffs, excellent wind 
penetration, smooth banking turns, easily 
executed loops, and a well-defined glide 
pattern followed by a hands-off landing. 
When we telephoned Stu Babcock we were 
full of praise for the D.Q.A. After listening 
to our ravings for a few moments, he 
asked simply — “How about the radio 
gear?” 
They’re fine”, we replied, returning to 
further exploits of the D.Q.A. “How about 
working this ship as a first bird for the 
newcomer to R/C, and as an all-around 
sport flier in conjunction with your new 
radio gear?”, we asked. 
The head of Babcock Controls persevered 
through to the very end, maintaining a 
patient, and somewhat stoic silence, on 
the other end of the line. Perhaps through 
desperation, or the fact that we called 
collect, he then hastily agreed to 
presenting the plans herewith, mumbling 
something to the effect of “Some product 
evaluation...! Are you evaluating the radio 
or the airplane?” 
For the more scientific minded, “DQA .” is 
a Babcock's which stands for “Damn 
Quick Airplane.” The “704” was tacked on 
at RCM when it was determined that the 
entire bill of materials, including engine, 
came to exactly seven dollars and four 
cents! (Glen Sig a foose at Sig Balsa may 
not get wealthy over this one, but Glen’s 
loyal supporters can always build the 
“Digester” in this issue!) In addition to 
being an excellent flyer with none of the 
erratic tendencies of many .020 size

designs, the D.Q.A. is economical, ex-
tremely fast building, (one weekend), and 
very, very rugged. To test the latter 
feature, we deliberately brought the little 
bug straight down into the asphalt under 
full power with no more damage than 
popping off the firewall. Stu Babcock 
bounced his off the top of a culvert fence 
and down into a twenty-foot deep drainage 
ditch with only a fractured firewall as a 
consequence! 
We followed our initial tests by building 
five more prototypes and passing them 
around to local RC’ers —all flew in exactly 
the same fashion. So, scrape the glue off 
the X-Acto, 

 

The worried look was in vain she 
cleared the Digester and assorted 
paraphernalia! 

 

  

 

18                                                                                                                                                RC Modeler 



 
 
 
 
 
 
 
 
 
 

 
The BCR-22 receiver and PA-9 actuator installed in the Three evenings to build . . .  and you have a rugged sport 
DQA. Sponge rubber in the nose section hides the two 9 flier for escapement or pulse. One of the best we have 
volt transistor batteries. flown!

 
and let’s get to work. If this is your first RC 
bird, follow the instructions throughout 
and you’ll get off to a flying start in a great 
hobby! We’d like to hear about your 
airtime with the D.Q.A. 

Bill of Materials 
1— 14" x 3" x 36" soft balsa 
2— 1/16" x 3" x 36" hard balsa 
3— 1 /16" x 3" x 36" medium balsa 
1— 3/32" x 4" x 36" medium balsa 
2— 1/16" x 1" x 36" medium balsa 
1—1/16" x %" x 36" medium balsa 
1— 1/4" x 3/16" x 36" hard balsa 
2---   3/16" x 3/16" x 36" hard balsa  
1—1/8" x 1/4" x 36" hard balsa 
1—1/8" x 14" x 36" hard balsa  
1—1/4" x 1" x 36" hard balsa  
1-—sheet 1/16" plywood  
1—sheet 1/32" plywood  
1—scrap i/g” plywood 
1— length 1/16" music wire 
2- 1"   Veco or Perfect wheels  
1—1" Veco or Perfect wheel 
1—4" or 5" canopy  

1-—yard colored silk  

1—length 1/4" birch dowel  

1—Cox Pee Wee .020 engine  

1—Cox Hi-Thrust .020 prop  

Cox Blue Can fuel, glue, clear butyrate 
dope, thinner, 8—2-56 x l/2" nuts and bolts 
(Perfect); 4—DuBro or Perfect 2-56 blind 
mounting nuts; Babcock BC-21 or BC-22 
radio system. 

Construction 

Wing: Commence construction by making 
a cardboard template of wing ribs W-l, 
W-2, and W-3. Carefully cut 18 W-l’s from 
1/16" sheet, 2—W-2’s from 1/16" sheet, and 
2 W-3’s from 1/4" stock. You can also cut 
two slightly oversized W-l’s from l/4" sheet 
to serve as wing tips. Now gather ribs 
together, with the exception of the tips, (all 
W-l’s, all W-2’s, etc.) and sand uniformly to 
match your template. 
Lay a piece of waxed paper over the wing 
plan and tape both plan and waxed paper 
to your building board. Pin down 1/16" x 
3/4" lower leading edge and 1/16" x 1" 
lower trailing edge. Pin 3/16" square spar 
in place over plan. Glue 1/4" x 3/16" 
leading edge to lower leading edge sheet 
previously pinned in place. Cut and fit 
lower 1/16" center section sheeting, the 
two pieces fitting flat on the board between 
the leading edge and lower spar, and 
between the lower spar and lower trailing 
edge sheet strip. Now glue each rib in 
position, making sure each is directly over 
the plan and at right angles to the building 
board. Glue the top spar and top trailing 
edge sheeting in placed Add the 1/4" sheet 
tip. Add l/l6" sheet webbing between spars 
in two center wing bays of each panel, 
making sure the grain is vertical. Cut and 
fit top center section sheeting, pinning in 
place until dry. Follow the same steps for 
building the opposite wing panel, making 
sure you have one left and one right. 
When the wing panels have dried 
thoroughly, remove from the board. Cut 
two pieces of balsa 1 1/4" high by 5" long 
and pin one under each wing tip to obtain
 dihedral angle

under each tip. With this blocking 
installed, line up the 1/4" center rib with 
the edge of your building board, then with 
a sanding block held firmly against the 
edge of the building board, sand the 
appropriate angle into the center rib. 
Repeat with opposite wing panel. When 
these two panels join together accurately, 
re-glue each by rubbing a thin coating of 
glue over each and allowing to dry. Then, 
glue each rib again, butt join, and allow to 
dry overnight. 
When completed, remove dihedral 
blocking and lightly sand entire wing. 
Glue a strip of Top Flite pinking tape, 
gauze, or a 1" wide strip of silk around 
entire center joint. Brush on two coats of 
clear butyrate over entire framework. 
When dry, sand lightly with 400 
wet-or-dry paper, then cover wing with 
four pieces of colored silk, grain running 
span wise. If you have never covered a 
wing before, cut an oversized panel of silk 
for each wing half, top and bottom, four 
pieces in all. Loosely fold silk into approxi-
mately a 6" square and immerse in a pan 
of water. Unfold the silk and lay over a 
turkish bath towel to absorb the excess 
moisture. Take your dope brush and brush 
on a strip of clear butyrate about 1" wide 
across the center section and immediately 
lay one end of the silk over the doped 
portion. Press out any wrinkles with your 
finger. Allow to partially dry, then brush 
clear dope on the leading and trailing 
edges about two bays at a 

(Continued on page 20) 
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(Continued from page 19) 

time, stretching your silk chord wise 
across the wing as you go to remove 
wrinkles. Repeat for the entire length of 
the panel, finally securing the end of the 
silk to the tip. Re-dope any areas where 
wrinkles occur and pull silk taut. While 
one panel is drying, repeat this process 
with the opposite panel. Then, return to 
the first panel you covered and trim off the 
excess silk overhang with a double edged 
razor. Dope down any protruding edges, 
rubbing them smooth with your finger. 
Now proceed to cover the reverse side of 
each panel. When thoroughly dry, mix a 
quantity of fifty percent clear butyrate 
dope and fifty percent dope thinner and 
add a few drops of warp resistor or 
plasticizer to prevent warpage. Brush on 
several coats of this thinned dope mixture, 
brushing chord wise, and making sure 
there is not so much dope on your brush as 
to seep through the silk and run on the 
inside surface. Allow each coat to dry, 
then repeat until all of the pores of the silk 
are filled and no bubbles appear in the 
individual pores when the dope is applied. 
Two types of covering material requiring 
the least amount of dope to fill the weave, 
and thus less weight, is Esaki silk, and the 
newly imported colored silk distributed by 
Royal Products Company of Denver, 
Colorado. 

Now set the wing aside for two or three 
days so that the dope will “cure” — that is, 
to allow all of the thinners to reach the 
surface and evaporate. 

Fuselage: Begin fuselage construction 
by cutting out two fuselage sides, exactly 
as shown on plans, from 1/16" hard balsa. 
Be sure that the wing and stab platform 
areas are exactly as shown. To change 
these angles of incidence will drastically 
affect the flight trim of the D.Q.A. Cut out 
two fuselage doublers from 1/16" sheet, 
the grain running lengthwise. Glue 
doublers to fuselage sides and allow to 
dry. Cut out firewall F-l from plywood two 
formers F-2 from 1/16" balsa, the grain of 
each F-2 running opposite to the other, 
then glue both F-2’s together; cut one F-3 
from 1/16" plywood one F-4 from 1/16" 
balsa and one tail former F-5 from 1/16" 
plywood. Cut one fuselage bottom 5 14" x 2 
l/4// from 1/16" plywood. Check to make 
sure this is perfectly square as it is used to 
align the fuselage sides. 

Mark off the locations of the formers on 
the fuselage sides. Add the 1/8" x 
1/8" longerons to the top and bottom of 
each fuselage side piece. Add the 1/8"  
square actuator slide supports to each 

side, followed by the 1/8 x 1" tripler pieces 
to each side of the nose. When dry, lay one 
fuselage side down and glue former F-2 
and F-4 in place. Before they are dry, 
cement the 1/16" ply fuselage bottom to 
the side and to F-2 and F-4. When square, 
this will align your fuselage sides. Add the 
other side piece. When thoroughly dry, 
add the firewall, cementing in place with 
white glue and holding in place with 
masking tape until dry. Glue the 1/4" 
square tail piece in place and add the 
1/16" ply tail former, holding this 
assembly in place with tape until dry. 

Now take some 1/16" sheeting, grain 
crosswise to the fuselage length, and 
plank the top rear of the fuselage from the 
trailing edge of the wing to the stab 
platform, and on the bottom from F-5 to 
F-4 where the plywood base commences. 
Add the 1/16" ply bottom planking to the 
nose section, forming the bend and 
holding again with masking tape until 
dry. Use a good grade of white glue 
wherever a plywood-balsa joint is 
required. Add the 1/4" square cross brace 
in front of Former F-2. 

Next, take your Cox Pee Wee .020 and 
carefully remove the four back bolts from 
the fuel tank. Be sure not to drop the thin 
fiber gasket between the tank and 
crankcase of the engine. Carefully turn 
the engine itself until the cylinder points 
sideways, without moving the tank and 
needle valve assembly. Now reinstall the 
four tank bolts and secure in place, 
tightening carefully so as not to strip the 
threads. Locate the engine in the center of 
the firewall, making sure the top of the 
needle valve clears the top of the fuselage, 
then drill four 7/64" holes in firewall F-l. 
Install four 2-56 Du- Bro or Perfect blind 
mounting nuts in these holes in the rear of 
the firewall. Do not mount the engine at 
this time, but insert each of the 2-56 bolts 
and tighten down in order to secure the 
blind mounting nuts to F-l. Remove the 
bolts and put the engine away for the time 
being. 

Cut a 1/4" x 2 1/4" strip of 1/32" 
plywood and secure to the top of F-l for the 
hatch hold down. Cut a piece of 1/32" 
plywood to size shown for the hatch itself. 

Cut the stabilizer from fairly hard 
3/32" sheet balsa, butt-joining two sheets 
if necessary. Cut the tips from 3/32" x 1/2 
stock to act as stiffeners. Add the 1/8 x 1/4 
stiffeners to the underside of the stab. 
Locate the stabilizer on the fuselage and 
check to see if it sits level. When this is 
assured, glue in place. 

When completed, cut the fin, rudder, 
and dorsal fin from 1/16" sheet, following 
the grain pattern indicated on the plans. 
Glue in place on the fuselage, making 
absolutely sure the fin and dorsal are 

straight up and down and centered on the 
fuselage. Add the rudder with four pieces 
of Top Flite hinge or pinking tape, or with 
nylon thread and figure-8 stitches, 
making sure that they are absolutely free 
of any binding or stiffness whatsoever! 

Now, the entire fuselage may be 
sanded with 320 wet-or-dry paper. Cut 
three small strips of Top Flite hinge tape 
and glue around both corners of the 
firewall and fuselage sides and between 
the firewall and ply bottom. This will 
greatly reinforce the firewall in case of 
rough landings. Now brush on four or five 
coats of the 50/50 dope-thinner mix. Sand 
lightly after the second coat and again just 
prior to the last coat. When you dope the 
stabilizer, be sure to dope both top and 
bottom as quickly as possible to prevent 
warping. A small amount of color trim 
maybe applied to the wing and fuselage, 
but don’t overdo it! Color dope adds weight 
rapidly to these small ships! 

When thoroughly dry, cut the wing and 
landing gear hold-down dowels to length. 
Drill holes 
where shown on the fuselage side view 
and install the dowels, gluing on the 
inside of the fuselage with white glue. 
Form the main gear and nose gear from 
1/16" music wire as shown. Add two small 
wood screws on each side of the fuselage, 
located in the center of the 1/4" square 
crosspieces in front of F-2. The hatch 
slides into place under the ply strip on top 
of F-l and is held in place with a rubber 
band stretched over the top of the hatch 
and secured to each wood screw. 

(Continued on page 21) 
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(Continued from page 20) 

A small bubble canopy of about 4" or 5" 
length may be purchased and glued in 
place in the wing center section if desired. 
Pactra C-77 glue is the best adhesive for 
securing the canopy to the wing. If a 
canopy is used, it will be necessary to 
stretch your wing hold-down rubber bands 
straight back from leading edge to trailing 
edge dowel, rather than crisscross as in the 
more conventional manner. 
The overall weight of the 704 should not 
exceed eleven ounces complete with radio 
equipment installed. 

Equipment Installation 
Both the Mark VII 9-volt escapement 
furnished with the Babcock BC- 21 system 
and the PA-9 magnetic proportional 
rudder actuator furnished with the BC-22 
system have identical mountings. 
Following the manufacturers instructions 
exactly, cut F-3 to accept the desired 
actuator, then install with four 2-56 nuts 
and bolts. Slide F-3, with actuator in place, 
between the slide rails in the fuselage 
sides. If you are using the Mark VII 
escapement, cut a length of .045 music 
wire to size and install, soldering the 
escapement arm to one end of the wire. 
The opposite end is bent up at a right angle 
parallel with the rudder. A small yoke of 
thin music wire is fashioned and installed 
on the rudder with a single 2-56 nut and 
bolt and two 2-56 washers. This yoke can 
be moved up or down to alter the amount of 
rudder throw desired. Be sure to solder a 
small brass washer or ferrule to the torque 
rod wire in front of F-3 and on the outside 
of F-5 to make sure that there is no more 
than 1/16" play back and forth on the 
torque rod. If you are using the BC-22 
proportional system and the PA-9 
actuator, install the wire rod and balsa 
torque rod exactly as instructed on the 
manufacturers spec sheet. 
Check again to be sure that there is no 
binding in the hinges, and that the rudder 
yoke has enough clearance to prevent any 
binding against the rudder torque rod. Too, 
check the torque rod to make sure there is 
a small amount of play back and forth with 
no binding against the formers. This is 
absolutely essential for reliable 
performance. 
Install the receiver by gluing it to a piece of 
sponge rubber the size of the base of the 
receiver. Glue this foam rubber with 
receiver in place to the floor of the fuselage 
aft of former F-2. Connect the two wires 
from the BC-21 to the two lugs on the 
Mark VII, or the three wires from the 
BC-22 to the three lugs on PA-9, per the 
manufacturers instructions. With the 
escapement system, mount the switch and 
test panel in place on the side of the 

fuselage, gluing the fiberboard base to the 
inside of the fuselage, the switch 
protruding from a 3/4·" x 1/4" hole in the 
fuselage side. Run the battery leads 
through Former F-2, install a 9 volt 
transistor battery, wrap completely in 
foam, and install in the compartment area 
behind the firewall. Make sure all of your 
wiring is cabled, or twisted together in a 
neat bundle, then spot glue along the 
fuselage sides to hold in place out of the 
way of the actuator. 
For the antenna, do not use the 1 vertical 
music wire whip recommended by the 
manufacturer. The drag of this antenna is 
too great for the small size of the D.Q.A., 
and will cause a scalloping, or swooping, 
tendency in flight. Two other methods may 
be used — a straight piece of hook-up wire 
18" long running out the bottom of the 
fuselage and spot glued along its length, 
with the remaining portion of the antenna 
allowed to trail out behind, or a piece of 16" 
hook-up wire glued along the length of the 
trailing edge of the wing and connected to 
the antenna at the receiver with a snug, 
one-pin connector. 
Install your engine with the four 2-56 blind 
mounting nuts and add a Cox .020 
Hi-Thrust prop. Add the main landing gear 
and secure in place by running a small 
rubber band through each leg of the gear 
and over the dowel several times. 
Following the manufacturers instructions 
for the BC-21 system, remove the antenna 
from your Babcock transmitter, and add 
the small bulb furnished across the two 
prongs on the test panel installed in the 
fuselage. Do not turn the receiver switch 
on. Insert a nylon tuning wand in the 
receiver slug and tune for maximum 
brilliance. Then, tune the tone frequency 
adjustment on the transmitter for 
maximum brilliance. Add one section of 
antenna and one loading coil and repeat 
this process. Finally, install the complete 
antenna and tune for maximum brilliance 
and adjust the transmitter tone for 
maximum brightness on the bulb. When 
this is accomplished, you will have more 
range than you will ever need. Remove the 
bulb and turn off your transmitter. For the 
BC-22 the process is the same except that 
no bulb is used. Just watch the rudder 
actuator while tuning with the same 
procedure as above. 

                              Flying 
Be sure the D.Q.A. balances exactly where 
shown on the plans. Shift the battery or 
add weight as necessary to achieve the 
proper C.G. 
Select a calm day and take the D.Q.A. to a 
schoolyard or grassy area for the first glide 
tests. Gently launch into the wind — you 
should have a steady glide forward 

followed by a three-point landing with no 
tendency to balloon out, stall, or nose 
down. If your C.G. is correct and the model 
noses down, add a small (1/32") shim under 
the leading edge of the wing. Repeat as 
necessary until the nosing-in tendency is 
corrected. If, on the other hand, your 
D.Q.A. tries to scallop or stall in the glide, 
add the same amount of shim under the 
trailing edge of the wing until corrected. 
Correct any tendency to turn left or right 
in the glide by bending the torque rod at 
the rudder until the glide is straight. 
When test gliding with the BC-22 
proportional system the transmitter and 
receiver must be turned on and 
the rudder set at neutral. 
For the first power flights, select a calm 
day. Fill the Pee Wee tank with Cox Blue 
Can fuel. Start the engine, adjust the 
needle valve, and allow about thirty 
seconds to elapse. Now gently chuck the 
D.Q.A. forward, nose slightly downward, 
into the wind. Allow the model to gain 
about a hundred feet of altitude before 
applying a command. (You did turn on the 
receiver, didn’t you?) The model should 
bore on straight ahead with a slight 
amount of climb. Notice any tendency to 
turn left or right. If the glide is straight 
and it turns left under power, add a 
washer under each motor mounting bolt on 
the left side. If the model has a tendency to 
turn sharply right, reduce the amount of 
right thrust. If you are flying the BC-22 
proportional system, don’t give violent 
amounts of left or right easy does it! If you 
get into trouble, don’t fight the knob — just 
bring it back to neutral and let the plane 
fly itself out. The biggest tendency to 
overcome when, for example, your model 
goes into a right spiral, is to counter with 
full left! Before you know it, you’re 
weaving all over the sky and on your way 
to a prang! This model will free- flight 
quite well when trimmed out properly and 
will fly itself out of any difficulty you may 
get it into if given a chance. When in 
doubt... let it have its head. 
When you land, bring it gently around into 
the wind, straighten it out, and it will land 
hands-off. If you’re slightly cross-wind, a 
small amount of correction with rudder 
may be necessary.And there you have it. A 
Sunday flier that will be good for many a 
flight and a barrel of fun.  
Seven dollars and four cents for an 
airplane and engine, and forty-nine or 
fifty-nine dollars for a radio system, and 
you’re into a wonderful hobby. If you’re an 
old-time sport flier, put a D.Q.A. together, 
take it out to the local field, unfold your 
canvas chair, erect your umbrella, pour a 
cup of coffee, have your wife launch the 
plane, and have a ball! It’s the only way to 
fly!    ------------------------------------------------ 
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(Editors Note: The Digester is, in many ways, one. of the most remarkable 
models we have even had the pleasure of building and flying. The finest pro-
portional trainer available today, it, will also perform the entire AM.A. 
pattern with ease. Although the construction is completely straightforward, 
we will caution the unsuspecting beginner against taking the following 
article too seriously — we suggest, in fact, that the less experienced RCer 
consult one of the “old pro’s in his local group before tackling this project. 
Read on, and you’ll find out why!) 

 

 
The Digester has many desirable features. 
Among them are such attributes as ease of 
construction and flying, ruggedness, plus 
an inherent stability with no loss of 
maneuverability. In fact, despite its large 
economy size and light wing loading, the 
Digester would make an excellent Class II 
competition machine. Its most 
outstanding trait, however, is that it will 
not rip, rattle, warp, tear, or smell bad in 
warm weather. Patent pending. 
This particular design came about as an 
effort to help my good friend Glen 
Sigafoose of Sig Balsa during a slack 
season. That, and the fact that as former 
manufacturers developing radio 
equipment, we needed a test vehicle for 
our proportional equipment. Thus, the 
name Digester — Digicon tester. The fact 
that there is ample room in the equipment 
compartments for any radio gear available 
today can best be illustrated by the fact 
that we flew this ship 
utilizing two complete radio systems — 
the various proportional rigs undergoing 
flight tests, plus a permanent reed rig 
with its servos cross coupled by trim bars 
to the proportional servos. 
To date, the original Digester prototype is 
still flying and has logged well over two 
thousand flights without any form of 
mishap. In addition, quite a few RC’ers 
have racked up their first proportional 
stick time on this ship, learning to fly 
consistently and well with an ease that 
would be impossible on many of the 
proportional designs currently available. 
This is not to imply that the Digester is a 
goat — the Veco .45 powering the 
prototype hauls the eight and a half pound 
ship through the air at a speed of 
approximately sixty-five miles per! In the 
hands of a good pilot it will do the entire 
pattern including aileron maneuvers. In 
the hands of the beginner, it is responsive, 
yet forgiving. Power requirement is from 
.35 to .60, with a good .45 recommended. 
The initial design of the Digester

 
was accomplished quite scientifically. 
After carefully considering all of the top 
designs of the day, we discarded them one 
by one. Selecting a four foot length of six 
inch wide sheet from our lumber-mill, we 
drew the outline of a fuselage on it with 
ball point pen. Holding this pattern aloft 
and making noises like an airplane, we 
decided that the design looked just right. 
Obviously, therefore, it would fly. Besides, 
we had a pair of 3 1/2" wheels around for 
which we had to find a use. 
So, if you’re going to build the Digester, go 
out and obtain the following —- fa) one 
proportional system (b) one twelve-page 
Sig balsa wood order blank (c) one rip saw 
and lumberman’s axe (d) a lease on an 
empty 5000 square foot industrial plant 
zoned for light manufacturing (e) a 
helluva lot of glue. You might also 
consider investing in a surplus parachute 
which you’ll need when you get to the cov-
ering stage. Outside of that, the con-
struction should offer no particular 
problems. Since you obviously won’t be 
flying with two separate radio systems, it 
may be interesting to note that the 
Northeast Corner Bowery Boys made a 
complete flight evaluation of the Digester 
and discovered that two regular size cans 
of beer can be carried aloft with no 
difficulty — obviously an added plus for 
this design.  

               Construction 
No problems should be encountered 
during the construction of the Digester. 
The most important factor is to have, at all 
times, an adequate supply of six- packs on 
hand. The plans, themselves, are 
self-explanatory. We know, for we drew 
them with a pencil and warped piece of 
trailing edge stock so the draftsman would 
have no excuse for inaccuracies. All he had 
to do was trace them. The genius that 
edits this magazine (Ed’s note: True!) built 
the second prototype of this design from 
our original plans and ended up with an 
undercambered wing. Regardless of what 
he may claim, it wasn’t the fault 

24                                                                                 RC Modeler                                                                                 







of the plans — it was the linoleum cutter he 
used for a knife! 
Wing: Big deal. Four sheets of 3/32" x 4" x 
36" used full size with two 3/8" square and 
two 3/16" x 3/8" spars in between. Plus an 
assortment of 3/32" ribs. And a leading 
edge—1/4" square spruce or hard balsa. 
Lay the lower leading and trailing edge 
sheeting down, then the lower center 
section sheeting, and cap strips. Glue the 
two lower spars to their respective 
sheeting. Glue the ribs down. Add the top 
trailing edge sheeting. Add the spar joiners 
and webbing where shown. Add the 1/4" 
center section rib. Moisten the lower 
leading edge sheeting, add a heavy bead of 
glue along the entire bottom of the spruce 
or balsa leading edge, then bend the 
sheeting up and join. Hold in position with 
a few hundred clothes pins. When dry, 
remove clothes pins (if your wife hasn’t 
already done so), and add top sheeting. 
Cement and secure until dry in the same 
fashion as above. 
Build the other wing panel in the same 
fashion, joining to spar braces on first 
panel. Cut a full-grown balsa tree in equal 
halves and form the wing tips from these 
two pieces. Sand entire wing. Before doping 
the structure, and prior to covering, add a 
strip of Top Flite pinking tape around 
entire center section. Apply three or four 
coats of butyrate to the finished wing 
structure, sanding after second and last 
coats. After purchasing all of the silk 
available at hobby shops within a hundred 
mile radius, you can proceed to cover the 
wing. A gallon or two of clear dope applied 
with an exterior stucco paint roller will 
complete the wing ready for final color 
trim. If you are still financially solvent, add 
color dope as desired. Set wing aside in any 
convenient auditorium so that the dope will 
thoroughly “cure/’ 
Fin and Stab: The stabilizer is of 
conventional construction. Two layers of 
silk with balsa wood in between. The fin is 
made from a framework of quarter inch 
square stock, scrap of quarter inch sheet, 
and diagonals of 1/4" x 3/32". One-sixteenth 
inch sheet skins each side. Vertical and 
horizontal flippers of quarter inch sheet. 
Fuselage: Make two sides from 1/8" x 6" x 
48". Add 3/8" hard sheet nose doublers, and 
all 3/8" square and 1/4" square vertical and 
horizontal members. Cut out plywood and 
balsa formers. Add 1/4" wing mount sup-
ports. Join sides with formers. Add 
firewall. Add tail post followed by 1/8" x 1" 
cross pieces. Add top sheeting (grain 
lengthwise), plywood servo board, plywood 
fuel tank base, and plywood front sheeting. 
Hold the latter in place with masking tape 
until dry. Install the blind mounting nuts 
for your servos. Finish planking by adding 

lower sheeting with grain crosswise. Add 1" 
x 1" soft nose blocks. 
The motor mount is fabricated from 1/16" 
aluminum sheet. If you do not have access 
to the proper fabricating tools, write the 
author care of RCM and we’ll provide you 
with one at a nominal cost from a local 
sheet metal shop. The same goes for the 
landing gear which is formed from heavier 
material than is commonly available. The 
motor mount is held to the 3/8" plywood 
firewall with four 4-40 bolts and blind 
mounting nuts. Be sure the top of the 
motor mount is exactly level with the top of 
the firewall so that your engine thrust line 
will be accurately positioned. 
Install the fin and rudder. Sand entire 
fuselage. Fiberglass the nose section of the 
Digester and paint the firewall and fuel 
compartment with fiberglass resin. When 
dry, sand entire structure and cover with 
silk. Add the fuel tank, landing gear, wing 
and stab hold down dowels. Finish the ship 
in your usual manner. If you do most of 
your flying from smooth terrain, simply 
run a 1/8" wire axle all the way across the 
gear spread and through both of the 
aluminum gear legs. Add a pair of 3-1/2" 
DuBro wheels. If you fly from a rough, or 
rocky terrain, use 8-32 stainless or 
hardened cap screw axles. 
Install the radio gear. We simply wrapped 
the battery pack in foam and inserted it in 
the first compartment, draped the cables 
loosely over the ply partition, then 
wrapped the Kraft proportional receiver in 
foam and laid it in the second 
compartment. Servo cables were connected 
to the three proportional servos which were 
mounted side by side in the servo 
compartment. Standard balsa and wire 
pushrods with DuBro Kwik Links were 
used to the control surfaces. 
Power for the Digester is supplied by a 
Veco .45. A Veco 8-ounce clunk tank 
completes the equipment requirements. 
Prop used is a Tornado 1 2/4. Fuel, KB 100. 
The original model was finished in the 
color scheme as shown on the front cover of 
this issue — orange, white, and black. 

Epilogue 
Standard first flight trim procedures 
should be followed. Be sure your plane 
balances where shown. It is doesn't, add an 
old pipe wrench or two until proper balance 
is achieved. Strap on the wing, stab, and 
gear, then grasp the Digester firmly 
amidship, just behind the landing gear. 
Raise to shoulder height, run, and launch 
into the wind, slightly downward, at a 
point fifty feet away. Your model should 
float gently down without any tendency to 
scallop, or alternately, nose down. All eight 
or nine pounds of it! Simply remember that 
you must reach a ground speed of 

approximately fifty- five miles per hour 
before releasing the model. 
After being satisfied that the Digester 
glides properly, you’re ready for your first 
powered flights. With a .45 or better for 
power it has' a healthy ground speed. It 
does steer well, however — the steerable 
tail wheel is quite effective. As proof, we 
have two cats, a crow, and a slow moving 
little old lady from Pasadena to our credit. 
After the first thousand yards, you might 
try giving it a bit of up-elevator. If you give 
it too much, don’t worry about it. It won’t 
stall out—it’ll simply come right back at 
you. Inverted. From here on in, you’re on 
your own. You’ll find it to be an excellent 
proportional trainer, plus a highly maneu-
verable ship that’ll do everything in the 
book. 
If you’re a real sport, you could try cutting 
ailerons into the wing. It won’t hurt any — 
but we’ve never tried it. If you’re one of 
those guys who is still back in the Comet 
Zipper era, you could even fly this beast on 
reeds. But proportional is more fun — so 
what if it does cost $600 or so? It’s for a 
good cause, isn’t it? 
And that’s the Digester. We think you’ll 
like it. A simple functional design which, 
although large, is quite fast building, and 
which combines an inherent stability and 
forgiving nature with a maneuverability 
that will please even the most experienced 
pilot. 
You should have no difficulty. Unless, of 
course, you take this article too seriously. 
Good flying! 
          ------------------------------------------ 
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By MALCOLM DAVIS 
retractable landing gear, 
flaps, and mixture control: 
how to use the extra 
proportional channels 

Photos by Roy Clewett
 
 

 
 

Long before I built my first single channel 
model, (a Rudder Bug back in 1952), I 
dreamt of flying a radio control model. In 
my fantasies this airplane had 
proportional control just like the full-scale 
ships I had flown in the past. It was a 
great disappointment to me to find that 
RC’ers were flipping rudders back and 
forth with escapements and rubber bands, 
and with a single push button to steer the 
airplane right and left. Somehow the fever 
was greater than my disillusionment, and 
since that time I’ve run the gambit from 
escapements to 10 channel reed 
equipment, with my own single channel 
proportional system thrown in for good 
measure. About two and one-half years 
ago I had settled down to a Stormer with 
10 channel reed equipment, and was hav-
ing a ball. Then people started showing up 
at the Los Angeles model airport with 
various types of proportional gear. They 
seemed to malfunction continuously, and 
were so expensive that

 
 
 

 
my emotions toward proportional ran hot 
and cold. It is disconcerting, to say the 
least, to see a beautiful Stormer mashed 
into the asphalt with seven or eight 
hundred bucks worth of equipment 
aboard! 
Eight to ten months later, however, the 
picture rapidly began to change. A number 
of manufacturers were putting out 
equipment that worked reliably, and 
people were learning to fly so well that I 
became totally disenchanted with my reed 
outfit equipment available.  
There is a lot of good gear to choose from, 
but I decided on the Digimite System that 
Bonner Specialties was developing. 
Having watched six of the prototype units 
operate over a number of months with 
consistent reliability, the remaining 
problem was to buy one! My first approach 
was straightforward — I asked Howard 
Bonner to sell me one. He refused on the 
grounds that he was not quite ready

 
 
 
 

for production.  
This frontal assault was repeated a few 
times with the same result. However, I 
didn’t relax my efforts to get a 
proportional set. I was constantly 
underfoot, making my desires known, 
apple-polishing a bit and occasionally I 
would get turnsies on Howard’s old green 
and white Pegasus! I doubt if any of the 
apple polishing helped, but finally Howard 
said, “I’ll let you use one of the prototypes 
IF,” and that was a big “IF”! I was to build 
a contest caliber airplane with all the 
normal controls — plus, retractable trike 
gear, flaps, and mixture control! His 
objective was to use as many of the 
standard eight proportional channels 
available on the Digimite equipment as 
possible. 
Having built a fair number of airplanes in 
the past twelve years, I was fully aware of 
the size of the under taking. I chose a 
Beach-Comber design, scaled up a bit to 
handle, the extra equipment, as the “flying 
laboratory” 
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for this experiment. The span is 66" with 
17% airfoil. Total weight ready to fly 
without fuel came to 9 pounds, 4 ounces — 
the heaviest Class III airplane entered in 
the ’64 Nationals! A Super Tigre 56 RC 
was chosen for the engine, because it 
seemed to be the only mill available with 
sufficient power that could be easily 
modified for mixture control. The major 
problems were (1) to get three servos in 
the wing (flap, aileron, landing gear) and 
still have space for spars, ribs, etc.; (2) to 
modify an engine for mixture control, and 
(3) to construct a landing gear that would 
be easily retracted and still take the gaff of 
landing. 

The original flap arrangement is as 
shown in Figs. 1 and 2. Each flap is 12" 
long and 1 3/4" wide. The general 
arrangement should be clear from the 
drawings and since this is not a 
construction article, the construction 
details will be omitted. (The photos show 
trailing edge flaps, which is a later 
experiment.) 

The flaps were positioned forward, 
toward the center of lift, for two reasons. 
First, this is by far the easiest thing to do 
in view of the strip ailerons, and secondly 
it was hoped that flaps at this location 
would have less tendency to change the 
pitch trim of the airplane when they were 
raised or lowered. I decided to keep the 
flap push rod low and inside the wing. The 
servo was mounted upside down which 
necessitated building a special mounting 
bracket. The positioning of the flap servo 
necessitated positioning the aileron push 
rods over the top of this unit, somewhat 
complicating the arrangement of the 
aileron servo. A special aileron servo 
bellcrank was produced by Ray Clewett to 
overcome any problems encountered at 
this point. The fail-safe neutralizing mech

anism was disconnected on the flap and 
landing gear channels, after carefully 
considering the results of a fail safe 
condition on landing approach. To have 
the flaps jerked up when the ship is almost 
stalled at 10 feet in the air would be 
disastrous. On the other hand, to have the 
flaps lowered at high speed, or while doing 
an inverted 8, is equally frightening! The 
present arrangement leaves the flaps and 
landing gear where they are during fail 
safe conditions. 

Experimental modification of an engine 
for mixture control required a machine 
shop facility. However, it would be a 
simple matter for the engine 
manufacturers to furnish a modification 
kit for their respective engines. In the case 
of the Super Tigre 56, we built a new 
needle valve and needle valve body simply 
because we could not cut the metric 
threads to match the stock needle valve 
and body without buying some special 
taps and dies. The new parts needed are: 
(1) needle valve body, (2) needle valve 
body locking nut with grooved shoulder, 
(3) needle valve holder block, (4) needle 
valve, and (5) actuator arm. (See Figs. 3, a, 
b, c, etc.) The needle valve threads into the 
holder block and extends through the 
locking nut and on into the needle valve 
body. The holder block slides over the 
locking nut shoulder and is held in place 
by a screw threaded through the holder 
block wall. This screw rides in a groove in 
the locking nut shoulder. 

This arrangement of the screw tip in 
the groove is essentially a threaded 
mating of the holder block and locking nut 
that allows an in-and-out movement of the 
needle valve (which is stationary in the 
holder block) with a fore and aft 
movement of the actuator arm. When the 
actuator arm is held by the servo linkage, 
the holder 
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block cannot move.  
The needle valve is then adjusted by hand 
in a normal manner, i.e., by screwing it in 
and out of the block.  
Friction is provided by a clip from a K & B 
needle valve to hold the valve in place 
with respect to the block once it is 
adjusted by hand.  
After the needle valve is manually 
adjusted, a fore aft motion on the actuator 
arm screws the needle valve and block 
assembly in and out with the locking 
screw riding in the groove, and we have 
mixture control or “servoed” needle valve 
adjustment, whichever you want to call it. 
The taper used on the new needle valve 
was very close to the taper on the original. 
Also the threads used were as close as 
possible to the metric thread on the 
original. With the groove cut at a 6 pitch, a 
90% motion on the actuator arm gave the 
effect of 31/2 turns of the needle valve, 
which amount to 1 3/4 turns in and 1 3/4 
turns  out. 

It turns out that this is too much 
adjustment since you can take it from 
sagging lean to soupy, sputtering rich with 
the servo.  
Our next groove is being cut at 10 pitch to 
see how this works out.  
One of the problems in adjusting the 
needle valve in flight is the inability to 
hear your engine with other engines 
running in the area.  
This problem is greatly reduced with a 
proportional system since very precise 
amounts of movement can be specified 
however, this doesn’t completely solve the 
problem because the response of engines 
to a specified amount of control is not 
consistently predictable. 
The conversion of the engine is made by 
removing the old needle valve and needle 
valve body and installing the new parts. 
The throttle linkage that crosses over the 
top of the throttle is removed and a small 
arm is put on the right side of the throttle 
barrel so that

the throttle actuator arm is on the right 
side of the engine, leaving the left side free 
for the mixture control actuator arm. 
Anyone who has tried to use the Super 
Tigre R-C engine invariably ends up 
modifying the throttle in some way to 
make the engine idle property. Clifff 
Weirick, Willie Smith,, and Doug Spreng 
have installed Johnson throttles with 
excellent results. My experience was very 
similar — the engine just couldn’t be 
adjusted for both good idle and good top 
R.P.M. I finally screwed the idle needle 
valve all the way in, soldered the hole, 
closed in the idle needle valve, and 
notched the barrel to get both good idle 
and peak R.P.M. with one needle valve. 
This has worked out very well, and is a 
reasonable thing to do even if you aren’t 
adding mixture control. 

(Continued on page 32)

 
 
 
 
 
 
 
 
 
 
 
 

 

MIXTURE CONTROL VALVE PASTS 
SHOWING POSITIONS RELATIVE TO OUTSIDE WALLOP THROTTLE CASTING 
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(Continued from page 33) 

Various landing gear configurations have 
been tried with equally varying degrees of 
success.  
After looking at what had been 
accomplished to date my approach to the 
problem was to try to make improvements 
wherever necessary without excessive 
work. 
I do not like the idea of a pneumatic sys-
tem so I decided on a motor gear train. 
I used a Bonner motor with two reduction 
gears and a 6/32 lead screw.  
The unit gives 2 1/2 inches of travel in 10 
seconds under the full load of retracting 
the gear.  
This arrangement would not be practical 
for a reed setup because it is entirely 
unreasonable to think of holding a switch 
for 10 seconds while the gear is coming up 
(or down).  
A simple change in the Bonner Digimite 
Servo Amplifier permits a flick of an 
auxiliary control lever on the transmitter 
to tell the gear to retract (or lower), and 
the pilot then forgets the problem and goes 
on flying the airplane.  
For landing, the pilot flicks the switch to 
the down position on the downwind leg, 
and by the time he turns final, the gear is 
down and locked.  
The change in the servo amplifier consists 
of substituting a fixed resistor divider for 
the feedback pot.  
The valves of resistors in the divider are 
chosen to duplicate the feedback pot for 
the servo in center or neutral position. 
When the auxiliary control lever is any 
place above the center position, it is telling 
the servo to drive one direction, and when 
it is below center, it tells the motor to drive 
in the opposite direction.  
The motor drives in the direction specified 
until it opens one of the limit switches. 
These-switches-are adjustable and de-
termine the limits of travel of the landing 
gear servo.  
It is probably desirable to design a simpler 
amplifier to do this job but the method 
chosen was the most expedient and works 
so well that I’m not inclined to change it. 
The main gear is patterned after Dale 
Root’s “Roottang” gear. (Refer-
ence American Modeler)  
This seemed to be the simplest to 
construct and is a very durable 
arrangement. The disadvantages I see are: 
first, the gear goes forward when 
retracting, causing the servo to work 
against the airload as well as lifting the 
gear up into the wing.  
Although I have had no trouble in this 

regard, it seems undesirable to me. 
Second, the wheels are vertical when 
retracted, consequently it is impossible to 
completely hide them. To hide a 2 1/2' 
diameter wheel, the wing must be at least 
Conversely, the advantages are (1) the 
airload helps lower the gear which, after 
all, is the most important, (2) the 
mechanism is extremely durable with very 
definite locking qualities, and (3) the 
hardware is easy to construct. 
The gross details are clear in Figure 4; 
however, if the reader is inclined to 
duplicate this type of landing gear, then I 
would suggest he read Dale Roots’ article. 
The nose gear design evolved after taking 
a long hard look at Pappy de- Bolts’ 
retractable gear unit.  
Although the design is quite different, the 
pivot point alignment is similar.  
Figure 4 illustrates how this unit works 
and how it is connected to the wing 
mounted servo unit.  
One problem with a retractable nose gear 
is that the steering linkage must not in 
any way hinder the retracting process. 
Also the retracted nose wheel should not 
hinder rudder movement in the air.  
These two problems have been overcome 
by putting a coil spring in the push rod 
that goes from the rudder servo to the nose 
wheel and by making the actuator rod arm 
pivot point axial with the pivot line around 
which the nose gear is retracted. 
My first project since returning from 
Dallas has been to move the flaps back to 
the trailing edge of the wing.  
I hoped this would reduce the tendency to 
nose up when the flaps are lowered.  
Some “experts” told me that i moved them 
in the wrong direction.  
I’m not sure this is true, but i am sure that 
moving them to their present location 
hasn’t solved the problem.  
One thing I would rather not do is change 
the trim on the airplane every time the 
flaps are lowered.  
I also would discard any idea of a linkage 
to change the elevator position whenever 
the flaps are lowered. 
After playing with this beast for 2 1/2 
months, it seems appropriate that some 
evaluation of the new features should be 
attempted even though my notions may 
differ somewhat from your own.  
After considerable omphaloskepsis,  
I sort of conclude as follows: 
The mixture control is nonsense for the 
weekend flier, unless he gets his kicks 
from building and showing off special 
gadgets.  
For the contest flier it is another story.  
When a contestant waits all day for one or 

two flights, only to have them abort 
because the engine leans out or richens up, 
then the value of mixture control becomes 
apparent.  
This doesn’t mean that every contest flier 
should rush out and add mixture control to 
his airplane.  
The factors that must be evaluated are 
weight, space, cost and how often a flight 
is lost due to bad mixture adjustment.  
Also on the negative side is the fact that a 
flight can abort because of a mixture 
control malfunction.  
It is my feeling that the crossover point on 
weight is about 3. to 4 ounces.  
If it adds more than 4 ounces, leave it out. 
If it can be done for 3 or less, then put it in 
if (1) you’ve got the time and money; (2) 
you fly contest; (3) you have a place to put 
everything without grossly changing the 
aircraft structure or affecting its 
aerodynamic qualities. 
The flaps and retractable landing gear are 
features that can be enjoyed by the sport 
flier, but under present contest patterns, i 
can’t see where they will greatly change a 
contestants score.  
With the gear retracted the 
airplane is cleaner and does fly through 
maneuvers more smoothly, but there is an 
added weight factor here that offsets the 
advantages gained.  
If the rules are changed so that a 
contestant with retractable wheels has an 
advantage, then many contestants will go 
that way.  
Personally i like retractable gear and don’t 
think I’ll ever build another airplane 
without this feature.  
In fact I am now working on a new, better 
and lighter system for my next ship. 
It is my opinion that the flaps (if the trim 
problem is resolved) will be desirable for 
both contest and sport flying.  
Spot landings will be considerably easier 
even to the point where a 25 foot circle 
might be considered. 
And that’s the story the age of 
proportional control is here. You take it 
from this point on. 
        ---------------------------------------------- 
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In the October 1964 issue of RCM, we 

reviewed the Babcock BC-21 sport single 
channel system, designed expressly for the 
newcomer to radio control, and for the 
sport flyer demanding maximum 
reliability at a budget price. Included in 
this system were several unique design 
considerations, including an 
interference-free relayless su- 
perregenerative receiver operating at an 
audio frequency of 6000 cycles per second, 
and an almost completely prewired 
airborne installation, including the 
BCR-21 receiver, Mark VII 9-volt 
escapement, switch and test panel, and 
battery connection. As reported, and based 
on our test evaluations, the extreme range, 
interference immunity, and simplicity of 
installation, combined with a price tag of 
under $50, made the BC-21 an ideal single 
channel package for the consumer market 
for which it was intended. 

Following closely behind the BC-21 
escapement system is the newly released 
BC-22 pulse-proportional single channel 
system from Babcock Controls. Unlike 
many new releases in the R/C field, the 
BC-22 is not intended to obsolete, nor 
replace, the BC-21. Rather, it incorporates 
all of the outstanding features of the “21” 
while eliminating the rubber-band driven 
escapement and providing, instead, a 
magnetic actuator

 
 
for rudder-only pulse-proportional fly-

ing. Designed for use in small aircraft up 
to, and including .049 size, the beginner or 
sport flyer can experience simple 
proportional flying with complete 
reliability and without straining the 
family budget. 

As received by our Consumer Research 
Department, the new BC-22 system was 
completely installed in an .020 size 
airplane with 32" span — the D.Q.A. 704, 
presented in this issue. Subsequent flight 
tests by RCM’s testing staff supported the 
manufacturer’s claims — the system was 
no more difficult to fly than an ordinary 
escapement installation, while providing a 
smoothness of flight unobtainable with the 
more conventional escapement. The 
addition of the magnetic actuator pre-
sented no maintenance or installation 
problems. An additional BC-22 system was 
obtained, packaged as it would be for the 
consumer, and was installed in another 
D.Q.A. 704 prototype in less than fifteen 
minutes. 

Transmitter 
Insofar as physical differences are 

concerned, the BCT-22 differs from the 
“21” only to the extent of a rudder control 
knob instead of the usual tone key, or 
button, and the addition of two buttons for 
“full left” and “full right” rudder control. As 
with the 

BCT-21, the RF section is composed of a 
drift transistor running in a crys-
tal-controlled oscillator with an input of 18 
volts, but using four 9-volt transistor 
batteries wired in series-parallel instead of 
the two 9-volt units used in the “21” — the 
additional power supply required for the 
pulsar section. Again, this is a Part 15 
transmitter, using a 6000 cycle modulation 
frequency. The tone is generated by a 
variable frequency multivibrator, ad-
justable at the front panel of the 
transmitter for peak tuning. 

The modulator is the same high level, 
series type, using no transformer, and with 
excellent response at 6 Kc. Modulation is 
approximately 90%. The same simple wire 
antenna, utilizing twin loading coils, as 
used on the BCT-21 is used on the newer 
BCT-22. 

The pulsar utilized is all-transistorized, 
running at a 12 cycle per second rate with 
a duty cycle from 20/80 to 80/20. A 
separate transistor is used between the 
pulsar and audio oscillator in order to key 
the latter — a major advantage in that it 
does not upset the pulsar by 
unsymmetrical loading. 

The proportional rudder control knob 
uses no form of self-centering, a feature 
that has proven to be completely adequate 
for simple pulse-proportional flying. The 
radius of the rudder control knob is 270 
degrees, allowing a wide range of control 
as a safety factor for the beginner. The 
“full right” and “full left” buttons allow 
maximum rudder deflection for stunting, 
or for “bang-bang” rudder action 
equivalent to that provided by an es-
capement. 

Test Data 
Voltage: 18 volts (four small standard 

transistor batteries wired in series- 
parallel). 

Currents: (Antenna extended) 30 Ma 
average; (Antenna removed) 28 Ma 
average. 

Waveform: Multivibrator almost sine 
wave at modulator. 

Stability: Excellent. 
Temperature Stability: Very slight 

audio drift but transmitter and receiver 
stay together with no variance. 
BCT-22 Physical Data 

Size: 6" high x 3-9/16" wide x 1-15/16" 
deep. Rudder knob projection 1/2". 

Weight: 16 ounces. 
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Antenna: 34 3/4" extended, including 
both loading coals. Consists of three 
sections of 3/32" wire. 

Case: Rugged steel construction, blue 
and white finish, silk-screened Babcock 
Controls trademark. 

Controls: On-off slide switch, rate 
control knob, tone adjustment, full right, 
full-left buttons. Back is removable, and 
secured in place by four sheet metal 
screws. 

Manufacturer: Babcock Controls Inc., 
2762 Laguna Canyon Rd., Laguna Beach, 
Calif. 

Price and Availability: Not sold 
separately. Entire system currently 
available direct from the manufacturer. 

 

 

Receiver 
Similar to the BCR-21, the BCR-22 

receiver contains a superregenerative 
detector of a highly stable type. This, in 
turn, is followed by two amplifiers, each of 
which is composed of a pair of transistors 
in a circuit similar to the Darlington 
configuration with an inverse feedback 
filter. This pair of amplifiers gives an 
extreme degree of audio selectivity and 
completely eliminates the great 
attenuation normally needed to eliminate 
quench frequency. Unlike the BCR-21, 
however, the last two transistors radically 
differ from the ordinary receiver. These 
are used in a grounded emitter 
configuration to minimize typical 
temperature problems associated with 
relayless receivers. The audio rectification 
in these two transistors permits a 
well-defined pulse rate. 
The usable sensitivity of this receiver is 
again considerably better than 1 microvolt, 
due to the very narrow audio bandwidth, 
and shows an increase over the BC-21 
system due to the pulsed signal. 

Sensitivity is excellent, offering the 
same interference immunity as its 
predecessor due to the high audio fre-
quency. (Ref. RCM 10/64) 
BCR-22 Test Data 

Voltage: 9 volts for entire airborne 
system (two 9 volt transistor batteries in 
parallel). 

Currents: 35 Ma constant signal. 
Tone Frequency: 6000 cycles per 

second. 
Peak: 5600-6400 CPS adjustable at 

transmitter. 
Sensitivity: Better than 1 · microvolt 

(usable). 
Interference: With carrier on, the 

receiver was immune to any form of noise, 
adjacent channel interference, CB voice 
interference, or from radiation by another 
receiver regardless of proximity of 
adjacent units. 

Combined Range Check: 4700 feet 
consistent ground range. Manufacturer 
guarantees 1500 feet minimum. 

Swamping: None, regardless of 
proximity of receiver to transmitter. 

Temperature Stability: Response 
was flat from 30 to 120 degrees F. BCR-22 
Physical Data 

Size: 2 1/2" length x 1 5/8" width by 1" 
depth. 

Weight: Entire airborne system, in-
cluding receiver, PA-9 proportional ac-
tuator, two 9 volt batteries, harness, 
switch, and wiring: 5 ounces. 

Antenna: 18" vertical wire whip, or 
standard hook-up wire equivalent. 

Case: None. 
Manufacturer: Babcock Controls Inc., 

2762 Laguna Canyon Rd., Laguna Beach, 
Calif. 

Price and Availability: Not sold 
separately. Entire system price, including 
transmitter, receiver, PA-9 magnetic 
proportional actuator, and wiring harness 
$59.95. 

 

PA-9 Magnetic 
Proportional Actuator 

The Babcock PA-9 proportional rudder 
actuator is a permanent magnet in a 
configuration similar to a two-pole electric 
motor, therefore extremely efficient for its 
size and weight, having two points of 
magnetic attraction and two points of 
magnetic repulsion. In operation, and 
when the transmitter control knob is at 
neutral, the magnetic actuator is pulsing 
across its entire range, causing the rudder 

to follow this left and right throw. Al-
though the rudder is “wagging” from side 
to side, the aircraft is flying in a smooth 
and straight flight pattern. Turning the 
control knob either left or right, thereby 
varying the rate duty cycle, causes the 
PA-9 to pulse correspondingly noire to the 
left or right, creating an identical 
deflection at the rudder surface. This, in 
turn, creates a smooth turn, proportional 
to the amount of command deflection. 

For stunting, the full right or full left 
buttons are used, creating instantaneous 
full right or full left rudder. 

The PA-9 actuator is identical in size 
and mounting requirements to the Mark 
VII escapement provided with the BC-21 
system. Also mounted on the 1%" square 
actuator board is a clever circuit 
arrangement to complete the off-cycle side 
of the magnetic actuator. Connection of the 
PA-9 arm to the rudder surface is by a 
conventional wire and balsa torque rod. 

Findings 
Tuning of the Babcock BC-22 system is 

accomplished by simply removing the 
antenna from the BCT-22 transmitter, 
then tuning the receiver slug until you 
have achieved the maximum range (ten 
feet or more) at which the rudder will 
continue pulsing. No long distance range 
check is necessary, although it is 
recommended as a final safety check. 

Flight testing was conducted with the 
D.Q.A. 704 model powered by a Cox Pee 
Wee .020, and carried out by RCM’s editor 
and staff member Bill O’Brien. All flight 
performance was 

(Continued, on page 45) 
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units are the result of no small amount of 
electronic and mechanical design 
consideration. 

 

 
 
One of the newest offerings from the 

Min-X Radio Corporation is the Min-X 
Pulmite 1200S, Model TCPT-1 transmitter 
and its companion unit, the Min-X 
Superhet 1200, Model SHS-1 receiver. 
Designed for single channel proportional 
operation, this matching transmitter and 
receiver should gain wide acceptance 
among pulse proportional fans. 

For our test purposes, and as illus-
trated in the accompanying photographs, a 
S.E.P. Go-Ac galloping ghost actuator was 
employed as the servomechanism. Six 
alkaline energizers and a quadruple pole, 
single throw switch completed the airborne 
system. For

 
 
proportional rudder-only operation, 

any of the available magnetic actuators or 
popular Mighty Midget motor can be used. 
For galloping ghost, it is recommended 
that an actuator employing the Mighty 
Midget motor, such as the Go-Ac be 
employed. 

The first general impression of the 
Min-X 1200S transmitter and receiver is 
that the packaging of the units has reached 
an all-time high. Upon further 
examination, it was discovered that the 
consumer appeal generated by the 
packaging was exceeded only by the high 
level of mechanical engineering involved in 
both the transmitter and receiver. It is 
quite apparent that these 

Transmitter 
The Min-X Pulsmite 1200S all-tran-

sistor transmitter was designed to op-
erate the Min-X 3-volt Superhet 1200 
audio frequency selective receiver, and 
incorporates* a frequency stable, 1200 
cycles per second audio frequency tone 
generator to match the frequency sta-
bility requirements of the Superhet 1200. 
The electronic pulsar was designed to 
provide the pulse rate and width 
variations necessary for galloping ghost 
operation using the Mighty Midget motor 
for the servomechanism. For rudder-only 
proportional fans, a magnetic actuator or 
Mighty-Midget motor may be used as a 
single function servo, or in conjunction 
with a pulse omission detector for motor 
control. 

The Pulsmite 1200S incorporates six 
control devices. The first is an off-on 
power switch which connects the 9-volt 

transmitter battery power to the pulsar, 
audio oscillator, and RF sections of the 
transmitter. When this switch is “on,” the 
transmitter is emitting an RF carrier with 
audio frequency modulation periods 
generated by the pulsar and tone 
generator. 

A very unique control stick is provided 
which controls two separate functions. 
Moving the stick right or left creates 
variations in the pulse width ratio. A 
forward movement (down elevator) causes 
an increase in pulse rate
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while a rearward movement (up elevator) 
causes a decrease in pulse rate. 

A rate trim lever is provided to adjust 
the pulse width ratio for rudder trim 
function. A tone-off pushbutton permits 
transmission of an unmodulated carrier 
which will give full left rudder (and up 
elevator with galloping ghost) and/or low 
speed engine control. A tone-on pushbutton 
provides a solid tone signal to be 
transmitted which will give full right 
rudder (and up elevator with galloping 
ghost), and/or high speed engine control. 
Pulsmite 1200S Model TCPT-1 Test 
Data 

Voltage: 9 volts (Burgess D-6, Ev- 
eready #276, or RCA VS-306). 

Currents: 65 Ma average. 
Pulse Data: Pulse rate range including 

extremes of trim, 2 to 20 pps. Pulse width 
range, including extremes of trim, 20/80 to 
80/20. 

Tone Frequency: 1200 cycles per 
second. 

Modulation Percentage: 85 to 
90%. 

RF Amplifier Input Power: 350 MW. 
Operating Temperature Range: 

Temperature stabilized from 20 to 140 deg. 
F. 

Pulsmite 1200S Model TCPT-1 
Physical Data 

Size: 6V2" x 5" x2l/2". 
Weight: 32 ounces with battery. 
Printed Circuit Board: 1/16" glass 

epoxy with 2 ounce tin plated copper. 
Antenna: Center loaded, 24" extended, 

12" collapsed. Six section telescoping. 
Case: Gold anodized aluminum with 

silk screened Min-X registered trademark. 
Controls: Single stick and yoke as-

sembly for rate and width control plus trim 
levers for each. Two pushbutton switches 
for full on and full off tone switching. Slide 
switch for battery supply switching. 

Manufacturer: Min-X Radio, Inc., 
8714 Grand River Avenue, Detroit, 
Michigan 48204. 

Price and Availability: S59.95 plus 
tax. Currently available. 

Min-X Superhet 1200S Model 
SHS-1 Receiver 

The Min-X Model SHS-1 receiver was 
designed to operate as a companion unit to 
the Pulsmite 1200S proportional 
transmitter, and incorporates an audio 
frequency selective filter coupled with a 
fixed threshold level to reduce CB and 
electrical noise interference. This filter 
requires a transmitted frequency stable 

audio tone of 1200 cycles per second. 
Voltage required is 3 to 3.75 volts. 
Compatible actuators include any good 
3-volt escapement, magnetic actuator, or 
Mighty-Midget type galloping ghost 
servomechanism. Audio selectivity, shot 
noise, and electrical noise rejection was 
excellent. 

Superhet 1200S Model SHS-1 Receiver 
Test Data 

Voltage: 3 to 3.75 volts (2 alkaline 
energizer pencells or 3 nickel cadmium 
cells). 

Currents: 
Idle: 4 to 6 Ma. 
Signal On: 30 to 35 Ma. 

Tone Frequency: 1200 cycles per 
second, plus or minus 20 cps transmitter 
stability. 

Modulation Percentage Re-
quired: 60 to 100%. 

Operating Temperature Range: 
20 to 140 degrees F. 

Selectivity: 5 Kc. 
Sensitivity: 15 microvolts. 
Relay: SPDT Deans with arc sup-

pressed output. 
Interference: With carrier on, the 

receiver was immune to adjacent channel 
interference with the exception that some 
erratic modulation could be introduced 
when another transmitter was key^d 
within six feet of the Pulsmite 1200S. 

Combined Range Check: Antenna 
removed, 22 feet range. Antenna in place 
and fully extended, consistently in excess 
of 5000 feet. 
Superhet 1200S Model SHS-1 Receiver 
Physical Data 

Size: 1" x 1%" x 2%". 
Weight: 3 o u n c e s .  
Case: Gold anodized aluminum with 

silk-screened Min-X registered trademark. 
Antenna: 36" of #26 19-strand wire. 
Complementary Equipment: 

Furnished with antenna specified, Deans 
SPDT relay, factory wired connector plug 
and matching socket. 

Manufacturer: Min-X Radio, Inc., 
8714 Grand River Ave., Detroit, Michigan 
48204. 

Price and Availability: 
$49.95. Currently available. 

Findings 
In addition to the excellent merchan-

dising, electronic, and mechanical design 
considerations of the Pulsmite 1200S 
transmitter and matching SHS-1 superhet 
receiver, the electronic pulsar incorporated 
in the 1200S is the finest we have seen for 
single channel pulse proportional 

operation. In conjunction with the Go-Ac 
actuator, for galloping ghost operation, the 
pulsar provided completely reliable 
operation at all control positions. There 
was some noticeable 'interaction at the full 
extremes of the left and down positions, 
causing the Go-Ac to “go-around” and 
subsequently trigger the motor control 
arm. This interaction, however, is far less 
than that presented by any other pulsar we 
have tested, and such extreme control 
functions would not normally be used in 
galloping ghost or simple-simul operation. 

The installation as photographed 
worked immediately upon connection, and 
as specified in the manufacturer’s 
specification sheets. The use of the Go-Ac 
actuator plus the S.E.P. galloping ghost 
coupler kit for connecting tail yoke 
linkages would provide the pulse 
proportional fan with the highest degree of 
reliability obtainable to date with this form 
of radio control operation. This, in fact, 
takes most of the tinkering out of what was 
once known as a tinkerer’s sport — gallop-
ing ghost. 

Min-X engineers are to be congratu-
lated on the design of both of these units. 
They are highly recommended to the 
consideration of all pulse proportional 
modelers. 

   ----------------------------------------------- 
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TED STRADER 

Discovered ... a method of torture 
superior to letting water drip in a rusty 
bucket! Try to write a column with a 
C-G system being checked at the same 
desk! 

Some Wag will suggest turning it off! 
He’s the same clown who will spend 
two hours chasing flies up a screen door. 
My wife, upon successfully infiltrating 
my sanctum sanctorum (really a 
converted water closet), overheard me 
remark that the chatter would drive me 
crazy. She, in her sweet little way, 
corrected me to the effect that that 
wasn’t a drive ... just a short putt ! ! ? ? 

So why all the rumpus? Why not 
turn it off? If I did that, I’d never know 
which was superior — man or machine? 
What started out as a simple check has 
blossomed into an en 
durance test. The object was to see which 
will give out first, my mental composure or 
the physical stamina of the combined team 
of a new Min-X Pulsmite 1200S 
transmitter and super- het receiver 
operating the equally new AGS Super 

Go-Ac. Frankly, I’m about to toss in the 
towel and give “machine” the benefit of 
the doubt!! 

Seriously, this was not intended to be a 
full-scale experiment. The transmitter, 
receiver, and battery pack is the same used 
in RCM’s appraisal of this system tied to a 
regular Go-Ac and reported on in this 
issue. The entire rig was sent on to me for a 
closer evaluation. I simply removed the 
Go- Ac and wired in the new, soon-to-be- 
released model to see how it would 
operate. No additional components 
used—as they say at Cape Kennedy, “All 
systems operating. A-OK!” I can’t give a 
servo battery report as I don’t know how 
long the four pencils were used during 
RCM’s test — they’ve been doing a 
splendid job here for a couple of hours. 
(Ed.’s note: The sixth cell in the pack is a 
dynamite cap. At two hours and fifteen 
minutes the motor arm will swing to its 
full extreme. Then ...) 

The Min-X rig is ultra! Just like silk! The 
question raised in my mind was if the 
superhet receiver would accept the type 
motor being used in the new Go-Ac. 
Min-X’s instructions specifically 
recommend using pulse actuators which 
use Mighty Midget motors, inasmuch as 
their “noise” level is low. Previous tests 
showed that the new motor being used in 
the AGS S-G-A had a similarly low “noise” 
level and had been working fine with three 
different superregen receivers. The new 
one has passed the test with flying colors 
and graduated Magnetic Cum-Spring 
Lauded. 

In the mail department, this was a 
month for extremes — Extremes at 
approaching the mystifying hobby of radio 
control. For example, it’s been a long time 
since we’ve received a letter from an 
interested beginner who wanted to start 
with a four-engine bomber on 12 channels 
with flaps extended, machine guns 
blasting, bombs dropping, and electrically 
controlled variable pitch props! 

By the same token, it’s been even longer 
since receiving a letter such as was sent by 
Art Coppock of Littleton, Colorado. We’d 
like to share the substance of it with you. 
And, while it may seem like a cumbersome 
way of entering our hobby, it is certainly 
thorough and well thought out. 

Through the influence of a friend who 
flies R/C, Art has become interested in 
what seems to him to be a hobby he and his 
young son could enjoy together. With the 
thoroughness of a computer programmer, 
he has laid out the following modus 
operandi: 

(1) Build and fly a free flight model to 
get the “feel” of construction and trimming 

of a rubber band type flying model. 
(2) Build and fly an engine-powered 

free-flight model to become acquainted 
with model engines. 

(3) Build and free-fly a ship designed 
for rudder only R/C, less its R/C 
components. 

(4) Install R/C equipment in this 
model. 

For one who is not only unfamiliar 
with R/C, but unschooled in the art of 
model airplane construction and flight, 
this seems to be the only sensible course to 
follow. Sure, it’s slow ... but also thorough. 
There is the added advantage of such a 
snail’s pace in saving money on equipment 
which might become totaled during the 
preliminary schooling!... ‘Course, this may 
happen anyway! But, at least an attempt is 
planned to eliminate some of the risk. 

Steps 3 and 4, naturally more exacting 
and demanding than 1 and 2, will require a 
liberal dose of common sense during model 
balancing adjustments. While most R-0 
type R/C models would fly free flight if 
balanced properly, they are usually 
designed to balance more easily with 
equipment installed. The smaller the R/C 
ship, the more the equipment placement 
will determine proper balance. This is 
usually due to the limited space requiring 
utilization· of every square centimeter in 
which to stuff the gear. Larger models are 
frequently easier to balance because the 
bulk of the R/C gear will usually fit in one 
compartment near the balance point. 

Something else to keep in mind is the 
power requirement. If your test model, 
sans R/C gear, tips the scales shy of the 
mark where the same ship 

(Continued on page 38) 
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FROM THE GROUND UP 

(Continued from, page 38) 
would if completely R/C’d, then you’ll have 
to calm down your power plant. Props on 
backward or restricted throttles will help. 
Another trick would be to add weight 
comparable to the equipment weight in the 
form of old batteries, etc. 
If these tests are successful and you make 
it to the “installing R/C equipment in the 
above model” stage, spend a good deal of 
time making sure you get the proper 
balance. 
For more precise, step-by-step in-
formation, pick up a copy of some of the 
fine books on the subject. Publications 
such as Bill Winter’s latest, “How to Build 
R/C Models” should be on every R/C’ers 
bookshelf. While you’re book-browsing, 
look for some of the equally fine helpers 
written by Howard McEntee. These 
compilations take over where columns 
leave off. They have the space required to 
take a problem from its inception to a 
workable conclusion. Of course it’s not 
possible to cover every aspect of every 
problem or situation. You have to 
implement these answer books with some 
common sense of your own. 
Anyway... I’ll be interested to hear more 
from Art as his R/C modeling career 
progresses. 
We really did receive a letter from a 
modeler interested in a full-house rig from 
the beginning! And if you think I’m going 
to go on record as discouraging him, you’re 
wrong! With my luck he’ll be successful, fill 
the thing with bombs, fly it directly over 
my work bench, and — POW! 
Occasionally a modeler can start his R/C 
career in high gear and do a commendable 
job. Unfortunately, the chances for success 
seem reserved for a charmed minority. The 
rest who fail when starting at the top, fre-
quently are lost to the R/C hobby for all 
time. 
Don’t misunderstand — I’m not against 
starting at the top, it can be done with 
success. Starting somewhere is 
important... but staying with it and 
enjoying it is even more important. After 
all, what is any hobby? It’s a form of 
relaxation... something you enjoy doing to 
get your mind off other things you have to 
do, but enjoy less. If one modeler gets his 
“jollies” R/Cing an old converted free flight 
model on single channel, who’s to say he’s 
wrong because he’s not following the 
“accepted” pattern? What is the “accepted” 
pattern and who determined it? 
There is not, nor should be, any pre-set 
pattern for how you must enjoy any hobby. 

There are, however, a few fundamental 
steps some of us more battle-weary 
veterans have found to be safer to follow 
than others. And this usually takes the 
form of doing some exploratory creeping 
before breaking into a full gallop. To be 
sure, this often appears to be a big com-
promise in the eyes of the more ad-
venturesome in our midst. The record 
books show, though, that however 
conservative this preferred beginning may 
seem, chances for ultimate success in more 
advanced pursuits of the hobby at some 
later date are much better. 
This is a hobby to be enjoyed — one that 
can be enjoyed in any one of several ways. 
So pick your plan and “have at it.” If you do 
a little “modeler watching,” you’ll notice 
the group is frequently made up of the 
builders, the designers, the fliers, the 
pilots, other watchers, contestants, 
organizers, protagonists, and usually a 
couple who aren’t quite certain just what 
form their identity takes. Look a little 
closer and you’ll usually see that each one 
is enjoying “his” hobby and the role he’s 
chosen to play in it. 

So much for institutional advertising! 
What have you done recently that others 
might find interesting? We’re always 
receptive to cards, letters, and pictures of 
what modelers everywhere are doing. 
No one denies that R/C has progressed to a 
rather clearly defined art. The days of the 
“home brew” receivers and transmitters 
are gone — replaced by “factory built” 
reliability (thankfully!). Even the 
electronic kits — the last contact most of 
us have with the days when you had to do 
it yourself or do without — remove as 
much of the risk involved as possible. 
But, just when you feel you’ve passed 
completely into a new era, some old 
bugaboo left over from that forgotten time 
crops up anew to plague the unsuspecting! 
One such vestigial remnant from the dawn 
of R/C began to show its ugly head recently 
at our flying field. It had been so long since 
such a problem had occurred that many of 
us were a while recognizing it as plain old 
vibration reacting on a reed bank! 
When reed banks drove a flock of relays 
there were frequent instances of vibration 
causing unwanted control action. As 
receivers became relayless, the vibration 
problem seemed to disappear, for it was 
the individual relay which was more 
susceptible to vibration — the reed banks 
seemed to be able to hold their own. 
We asked ourselves why this should occur 
now if it hadn’t been a factor in the past. 
The reason seemed to be a combination of 
increased engine size and a lack of 
attention to receiver placement. 

In the case in point, the receiver had 

been installed so that the reciprocating 
action of the engine was reacting upon the 
entire reed bank contact plate. If such a 
condition should occur in your set-up, try 
repositioning your receiver... it frequently 
clears up the trouble completely. 
Like to tinker? (I know. If you didn’t you 
wouldn’t be in R/C!) Here’s a question from 
George Black of Galesburg, Illinois which 
may start you thinking — may even be 
something you’ve tried. If so, drop us a few 
notes. 
George writes that he is curious to learn if 
anyone has made an attempt at C.A.R. 
with a galloping ghost system. My 
curiosity is aroused, too. 
On the surface, this would not seem to be a 
compatible combination. However, there 
are probably many modelers who have 
thought about such a setup. I learned a 
long time ago not to pre-judge the 
possibilities of any R/C application! If 
you’ve tinkered with anything along this 
line, please drop us a line so we may share 
your experiences with others. Who knows, 
maybe you’ll open up a whole new control 
concept!! 
or another Pandora’s Box! And, speaking 
of boxes, drop a line c/o P.O. Box 2555, 
Schenectady, N.Y. 12309. 

------------------------------------------------- 
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Mel Santmeyer of Detroit, Michigan, and his outstanding Class l original. 
These and accompanying photos illustrate the design trends in Rudder Only. 

 

Call it mental telepathy, or for the 
practicing cynic, two minds in the same 
rut, but welcome — welcome to TOP-OUT 
which is to be devoted to Class I news, 
comments and some et cetera. The mental 
telepathy bit, in case you’re wondering, 
comes about by what some would consider 
an adroit move by Ye Olde Editor, Senor 
Don. 
One evening, an amazingly short time ago, 
this happy RCer was chewing up some 
balsa when Emily, my faithful 
cleaner-upper (wife to non modelers) noted, 
without looking up from her sewing, 
“instead of growling around you might as 
well start that new model you’ve been 
hinting about and get in a better mood.” 
Considering this means we eat off the 
snack bar in relays or stand-around for 
about five weeks, (since 1 take over the 
kitchen table for construction projects), you 
can appreciate the sacrifice this suggestion 
entails! It’s not really that, I inform her, 
leaving an inferred loop-hole open for 
taking up the model building offer later, 
but explain the noise is only a venting of 
concern on a few matters about which I 
ought to write RC Modeler. Tersely I’m told 
to write, already! 
Such is the idyllic scene when a call comes 
through from the Don himself suggesting a 
regular column focusing on various aspects 
of Class I. So here we are — but there’s a 
question bothering me—how do I grouse 
now that he’s the boss? And so, here’s the 
column ... 
TOP-OUT, as the name suggests will 
attempt to raise Class I matters above the 
clouds of confusion and sectional 
blind-flying, and keep to bright, clear air 
by providing fresh news and a forum and 
voice for our segment of RC flying. All 
aspects of rudder-only will be covered here 
from beginner to contest-expert, from 
rubber band to transistorized servos. To do 
this completely, and effectively, your news, 
views and just-plain-letters are asked for, 
along with items of club activities and 
contests. Send your contributions to 
TOP-OUT, care of RC Modeler. The policy 
here will be as in the rest of RCM — the 
news first, most complete, and of, for, and 
by RCers. Petri Wins Four More in 
Texas H. C. “Pete” Petri, 2nd Place NATS 
Class I winner, followed up on this

 
well-earned effort by taking first place in 
four RC contests in Texas. In quick order, 
sanctioned meets in Austin (August 9), 
Lake Jackson (August 31), Dallas 
(September 6) and Houston (October 4) 
saw the familiar red, white and black 
modified Mambo that Pete calls “Air 
Conditioned” delicately pattern through 
Texas sun and soft breezes in typical Petri 
fashion to handily take top honors and 
hardware. 
Pete, whose balsa dust piles up in San 
Antonio, continued to use the same plane 
and equipment seen at the NATS last July; 
a McCoy 35 (“almost like cheating’ to use 
an engine costing less than 11 bucks,” says 
Pete), Bonner transmitter and Citizenship 
10 Channel RX and TX. It’s rumored 
Vernon McNabb is planning to give Petri 
stock in Citizenship — it may be cheaper 
than the equipment certificates Pete is 
picking up regularly by using Citizenship 
equipment in making his wins! (Seven 
firsts this year beating his six of last year!). 
Anyone who has seen the Petri flying style 
agrees Pete’s the one to watch in ’65. 

 
The San Antonio Story 

San Antonio, along with several other 
favored areas, has a year round flying 
season. This allows testing of new planes 
and ideas when contest activity slows from 
November through March. The main idea 
trend for Class I reflects a return to larger 
aircraft in order to carry servos and reed 
receivers made possible by the current 
rules. Basic plane designs aren’t a problem 
but construction offers some rather rough 
challenges in meeting the standards of 
ruggedness achieved in planes like the 
Separator, a Texas product conceived by 
Ben Harr in 1955. Previously, construction 
of craft up to 48 inch span required 
relatively simple and light construction 
methods. However, the new trend means 
dealing with bigger dimensions and 
weights which spell higher impact loads. 
Power plant displacements are going up 
also. Where 15’s and 19’s were king, 35’s 
have taken over—and it’s safe to predict 
engine displacements of .45 and larger will 
be pre- 

(Continued on page 40) 
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Bob Angus, Tucson, Arizona. A clean, 
good looking ship of more conven-
tional design. 

(Continued from page 40) 

dominant next year in order to gain 
smoother performance and greater 
versatility in Class I competition. 

The prospect of larger Class I planes 
presents a problem for the average Sunday 
sport flier. Since the ideal condition for this 
segment of Class I participation exists 
where contest planes and sport-beginner 
models are most similar, any trend toward 
increased complexity brings on what may 
be conflicting aims and goals. The sport 
flier, comprising the vast majority in RC 
activity, looks for minimums in the way of 
radio, aerodynamics, and construction. 
Simplicity is his by-word in order to match 
the time and/or talent available. Most 
RC’ers who have been around awhile know 
many beginners who really never get 
started since 

Rogers Barton, Corpus Christi, Texas, 
and a Class I design that evidences an 
all new design trend. 

 
their initial projects were too complicated 
or ambitious. 

In discussing this condition with many 
modelers and in analyzing flying 
conditions as they most usually occur for 
sport fliers, it is seen that RC flying for 
both segments, sport and contest, is most 
successful where the two work in a 
teamwork arrangement — an association 
not formally recognized as such, but a 
team nevertheless. I’ll explain this by 
getting back to the San Antonio story: 

Unlike many portions of the country, 
class III flying in San Antonio is secondary 
to Class I, the latter known for its quality 
of performance. This results from 
significant leadership in Class I which, in 
turn, provides new ideas, testing, and 
motivating confidence, for sport fliers and 
beginners in the area. The sport fliers and 
beginners, in turn — (and this is where the 
team work develops) — build and fly the 
Class I products developed locally. In doing 
so, they 

Ben Harr of San Antonio, and the 48" 
version of his well-known Separator 
series. 51/4 lbs., 380 sq. in., 32 ounce 
wing loading! 

 
confirm or otherwise test the feasibility of 
the designs or concepts. Understand, it’s 
no formal arrangement, but it does occur 
and the accumulated experience becomes 
invaluable. 

As a prime example, consider the 
history of the Separator, mentioned 
earlier. Ben Harr has nurtured this basic 
design since 1955 and through many sizes 
ranging up to nine feet.- Sport builders 
such as Charles Barron, Jim Albers, Bud 
Williams, Val Hutchins, Jim Houston, Bill 
Batto and literally dozens of others, who 
never had either the time or inclination for 
contesting, built this rugged simple 
airplane and thus continued to confirm its 
worth while sustaining confidence in it 
over the years. This helped to keep the 
design alive so that additional serious 
development could be continued by Harr, 
Petri, and yours truly, based upon contest 
needs and experience, and augmenting the 
important contributions of the sport group. 

The San Antonio story — that is, the 
development of an airplane through an 
informal team effort, in reality, is certainly 
not a condition confined to one area alone. 
I know that, as many of you read this 
column, you will recognize similar 
elements in your own locality — elements 
of specific instances of significant leader-
ship — material contributions that have 
brought about progress in this hobby. 

I guess it could be said that RC’ing is 
made up of individualists who instinctively 
know that our hobby is more gratifying 
when working together. 
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Scheduled for full production after 
January 1st, the new Kraft quad pro-
portional system represents, in our 
opinion, a major breakthrough in the field 
of proportional control. Although in no way 
similar to the earlier Kraft- Pullen 
proportional system, the new model, 
designed by Don Mathes, is a joint 
production engineering effort of Phil Kraft, 
Don Mathes, and Jerry Pullen, and 
represents an accumulative experience 
factor of twelve years in the field of 
proportional control. 
With a pilot production run of twenty-five 
units now in process, we were fortunate 
enough to flight test one of these new 
models, using the ‘Digester’ design 
featured in this issue. To say that this was 
a new experience in proportional flying 
would be an understatement. From first 
appearance through a full day’s flying

 
it was apparent that we were working with 
an entirely new concept in this 
comparatively new realm of radio control. 
Basically, the Kraft proportional system 
consists of a four-channel, “digital” system 
which enables the flyer to obtain full 
control of rudder, elevator, aileron, motor, 
plus individual trim of all functions. For all 
intents and purposes, the completely 
pre-wired and pre-cabled airborne 
installation looks exactly like a reed 
installation. In fact, the entire proportional 
receiver is enclosed in the standard Kraft 
ten-channel receiver case. The battery 
pack is the standard size of the ten-channel 
system. The four servos, with 
self-contained closed loop amplifiers, are 
between the Ann- co and Bonner in 
physical size, and feature completely linear 
travel. The 

 
Kraft proportional servos put out ap-
proximately three pounds of thrust with a 
total linear travel of 5/8”. 
A continuous position repeat is accurate to 
one-half to one percent of total travel! Trim 
is equivalent to ten percent of the total 
travels Unlike the majority of proportional 
systems available today, trim is used only 
for first-flight convenience. Once the model 
is properly trimmed out, only elevator trim 
is used. Unlike some competitive 
proportional rigs it is not necessary to 
re-trim due to environmental variations. 
This major advantage of the Kraft system 
is due to the fact that there is absolutely 
no drift whatsoever over the complete 
temperature range. Environmental 
changes have absolutely no effect upon the 
centering which remains-constant. 
The transmitter is a two-stick system

 

 
 
 
 
 
 
 
 

 
 

RC Modeler                                                                                                                                                 41                                                                                                                                                  



 

factory set-up with control functions 
located as desired by the purchaser. The 
normal stick function has the elevator and 
aileron on one stick with the rudder and 
motor on the other. With this method, the 
flier is for all intents and purposes, flying a 
single stick system. Although the final 
transmitter power supply configuration 
has not yet been established, our model 
was equipped with nickel cadmium 
batteries (600 Mah pencils) and a charging 
socket at the base of the transmitter itself. 
The new Kraft quad proportional is unique 
in many ways and will undoubtedly set a 
design precedent for proportional systems 
of the future. The most noticeable 
difference from competitive systems is the 
overall simplicity. Since it is a known fact 
that proportional problems or failures 
increase as the number of components are 
increased, it is interesting to note that this 
new quad system uses approximately 50% 
of the components used in the original 
Kraft-Pullen design — and less than any 
competitive system currently available. 
This inherent design simplicity not only 
provides the flier with an increased re-
liability potential, but is also a major asset 
to the manufacturer from the. standpoint 
of production. With respect to the latter, 
this system is what is known as 
“repeatable” — that is to say, each unit 
manufactured will be exactly like the one 
before it, and «will perform in the same 
manner. To date, the majority of 
proportional rigs are, in effect, “custom” 
units. With regard to the components 
used, the new proportional receiver uses 
only seventeen transistors. The 
relationship of potential failure to the 
number of components used is a known 
mathematical equation — double the 
number of components and you have four 
times the trouble. 
Another notable difference in the Kraft 

system is the complete absence of “lockout” 
and “fail-safe”. As the current controversy 
goes on as to what form of fail-safe should 
be incorporated in proportional systems, 
we were quite surprised to find a system 
that does not utilize this principle at all. 
After a thorough analysis of this problem, 
however, it becomes apparent that there 
are two sides to the question. 
As an example, when erroneous, or 
“outside” information such as interference, 
is received by most proportional receivers, 
the receiver will “lock out” — that is to say, 
they remain for a brief period at the last 
given command, then go to “fail-safe”, in 
most cases, neutral. This then, describes 
an inability of the system to discriminate 
between, or reject information other than 
that transmitted by the pilot, thereby 
causing the pilot to lose control over the 
ship. The new Kraft system, in this given 
situation, is much the same as a reed rig. 
Interference will cause the surfaces to 
chatter slightly, but the pilot can still 
control the surfaces through the in-
terference. Prolonged massive inter-
ference, again as with any system, will 
cause a “prang”. 
Let’s take a look at how this might affect 
the pilot. It is a known fact that modern 
day multi designs will only fly a very, very 
short way without control by the pilot. 
Take any top design, such as the Candy or 
Kwik- Fli, whether reeds or proportional, 
then neutralize the surfaces by shutting 
off the transmitter and see how far it will 
fly before going into the deck! This, then 
renders a failsafe system rather useless, 
unless of course, you’re flying a full-house 
Super Buccaneer! Assuming a vertical 
dive, for example, if interference is 
interjected and a failsafe occurs, you’d go 
right on in. With the Kraft system, the 
surfaces would chatter, but you would 
retain enough control to “fly through” the 
interference and recover from the dive. 
With the Kraft concept, the RF is so solid 
and well developed that “lockout” is 
unnecessary. 
The new Kraft proportional system is the 
result of several years of work in 
proportional guidance systems, and the 
seventh design to be considered and tested 
by this concern. Phil Kraft has stated 
repeatedly that they would not release a 
proportional system into general 
production for the purpose of letting the 
consumer field prove (or disprove) the 
feasibility to a given design. Only when 
they were satisfied with the total 
reliability and performance of their 
proportional system would it be 
manufactured and made available through 
franchised Kraft dealer, according to Don 
Mathes, Chief Engineer. 
This design seems to be “it”. After 
thoroughly flight testing this system, and 

after observing several of these systems in 
continuous operation, in the air, we 'have 
made the statement that a proportional 
system is available with the reliability of a 
top reed rig, yet with the fine, 
discriminating performance to be expected 
of proportional control. During the days we 
flew this system in the Mathes ‘Digester’ 
design, we simply plugged in the battery 
pack and flew, Control response was 
precise and exact. All tests were conducted 
in the interference cluttered metropolitan 
Los Angeles area, yet no interference 
problems were encountered. Reed systems 
and other Kraft proportional prototypes 
flying simultaneously on adjacent 
channels provided no interference 
problems whatsoever. Temperature 
changes had no effect on servo response. 
There was no servo drift or dead band. 
Outside of elevator trim, it was not 
necessary to use the trim functions at all. 
At the end of each day’s flying session, the 
battery pack was recharged, and we were 
ready for another day’s Dying. It was as 
simple as that. 
When we asked Phil Kraft for his opinion 
as to a reliability comparison between the 
new system and his standard ten or twelve 
channel reed rigs, he replied, simply: 
“When you consider the installation, 
usage, and reed maintenance in the hands 
of the average flier, the new proportional 
system is equally as reliable as a reed sys-
tem, if not more so.” 
We are truly standing on the threshold of 
the age of proportional control. We are 
proud to present this basic flight review of 
the new Kraft system. Since it will not be 
available until shortly after January 1st, 
1965, and since it does represent several 
new and unique engineering design 
concepts, we have not presented a 
laboratory analysis of this system. Rather, 
we have presented a basic flight report and 
some of our own opinions concerning the 
system. 
The manufacturer of the Kraft 
proportional system is Kraft Custom 
Radio, 2519 Lee St., South El Monte,. 
California. Available through Kraft 
franchised dealers on or about January 1. 
Price: Under $600. 

             --------------------------------------- 
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GREAT 
BRITAIN 

CANADA 

SWITZER 
LAND 

 

 
The big news from 
England, according 
to Geoff Franklin, is 
the result of the R/C 

team selection Finals for the 1965 
Internationals. Sunday, October 11th, the 
date of the final team trials, started off 
with a thick fog followed by rain. After 
three flights by each entrant, the top two 
counting for score, the final playoffs were 
held. Standings at the conclusion saw 
Stewart Foster, first; Chris Olsen, second; 
Frank Van den Bergh, third; Pete Waters, 
fourth; and Geoff Pike, fifth. Unofficially, 
it would appear that the first three will 
constitute England’s team for the ’65 
affair in Sweden, although final selection 
could officially be made from the first four 
placings. In any event, it would seem that 
GB is fielding the strongest team they 
have had to date. 

Of the Finals entrants, only Geoff 
Franklin and Geoff Pike were flying 
proportional systems, the former using an 
Orbit and Peik flying and F&M. 
Franklin’s ship is his own One-O-One with 
Merco 61. Pete Waters was flying the 
Altair design with Merco 61 and Min-X 
reed equipment. Stew Foster’s Nimbus 
was equipped with Orbit reed equipment 
and another Merco. Frank Van den Bergh 
also used the Orbit reed and Merco 61 
combination. Den Allen — “Mr. Merco” — 
should be quite pleased with the reception 
for his outstanding new mill. 

With the number of full house pro-
portional systems increasing rapidly in 
the U.S., it may seem strange that only 
two such rigs were used in the British 
Team Trials. It must be noted, however, 
that duty and tariffs imported on a 
600-S700 American system will raise the 
price to over one thousand dollars by the 
time it is landed in Great Britain! 

The Toronto Radio 
Control Club’s 9th 
Annual R/C Contest, 

held September 12th and 13th, was 
marked by the best flying weather of the 
year, and included both radio and 
television coverage of the two day event. 

Class I was won by Barry Fletcher of 
Prince Albert, Ontario with an original 
rudder only design housing Controlaire 
10-channel equipment. Paul and Reg 
Noble were second and third, respectively, 
with Jetco Krackerjac’s. 

Mel Hall, with his first attempt at 
contesting, won Class II with a Tauri. 
Brad Savage was second with an original 
design powered by a KB .35. Ray Eardly, 
TRCC prexy, was third with a Stormer, 
sans ailerons. 

In the hotly contested Class III divi-
sion, Murray Chercover was victorious 
with a Norseman (RCM plan). Ron 
Chapman, designer of the winning ship, 
was second with another Norseman. After 
two days of flying, Chercover aced out 
Chapman by only one point! Warren 
Hitchcock of Oakville was a very close 
third. 

With scale entries high due to the 
popularity of this event in Canada, Ken 
Dwights Hawker Hurricane emerged in 
first place. This not only is fully scale, but 
is capable of the entire AMA pattern! 
Elmer Nowak’s Gypsy Moth was second in 
this event, and Ty Williams was third 
with another Nowak designed Moth. 
The Swiss Multi Nationals, this year, was 
won by Claude Sauthier of Geneva, using 

an F&M 
Hercules/Midas 

reed rig and an 
original design R/C 

model. In second place was Kurt Messmer 
of Frauenfeld with Kraft 10 and a Taurus. 
Third place was won by last year’s Swiss 
national champion, Bernhard Huber, 
using a Kraft 10 and Sabre Hawk design 
built from the September issue of RCM. 
Among the ten finalists in the multi 
competition, five entrants were using 
Kraft reed equipment, two F&M 
Matador’s, one F&M Hercules, one Hetzel 
Proportional, and one home made rig. 

At the International Contest at Ben- 
dern, Klaus Fuchs of Munich took first 
place with a Stabo Proportional and flying 
a Taurus. Second and third positions were 
captured by Bernhard and Gerd Huber of 
Fehraltorf with Kraft reed equipment and 
their jointly- designed Mark Seven. 

 

Frank 
Van den Berg 

 
 

 

Joan and 
Pete Waters 
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L to R: Larry Williams, Granger Williams, Les McBrayer, Bob Thomason, Bud Harlranjt, Chuck Coryell, Danny Lutz, 
Howard Reed, Bill Williams, and Keith Storey. Not present, Jim Brant and Leighton Conrad. The FAST Club.

 
Located in Los Angeles, California, FAST 
is one of the world’s most exclusive RC 
clubs. If you wanted to join FAST you 
would probably become discouraged, for it 
was conceived, and designed to stay, as a 
small, extremely close-knit, and very 
active group — receding hairlines, 
paunches, et all. They say they have a 
treasurer among them, but it is difficult to 
find out who he is. FAST members also 
claim twelve presidents, simply because 
there are twelve members. 
If this, introduction sounds like the 
description of an anti social, secret 
organization, nothing could be further 
from the truth. Here is a group that 
represents a combined total of well over 
300 years of building and flying models. As 
an example, FAST member Bud Hartranft 
built his first model circa 1925. Bud, along 
with his

fellow members, take their modeling quite 
seriously, and it is doubtful if a more 
friendly or helpful group can be found 
anywhere. 
The FAST club was formed in 1946 as a 
control line speed team, called the First 
All Speed Team. Two years later, in 1948, 
Granger Williams flew a scale De 
Havilland 4 with radio to become the 
club’s first RC flier. The club subsequently 
turned completely to radio control in 1959, 
with one exception — each year they 
contract to fly several daily 
demonstrations of control line models at 
the Southern California Hobby Show. The 
revenue from this one-time-a-year stint of 
ukie flying finances the FAST club for an 
entire years activities. As a result, they 
have a comfortable financial picture 
without the necessity for an every member 
dues assessment. 

Since the club was originally formed

by a group of speed merchants, it was only 
logical that speed should be injected into 
their RC activities. They held their first 
RC speed trials and pylon races in 1960. 
The original pylon race concept was 
submitted to the AMA by FAST as a 
proposal to race two or more semi-scale 
(proto) type models simultaneously 
around pylons in the classic fashion of the 
Thompson Trophy and Goodyear races. 
This proved to be a thrilling and 
spectatorpleasing event. 
As with all organizations, FAST has had 
its share of disappointments. Only a few 
days before the 1963 Nationals at Los 
Alamitos, the planned RC event 
management was suddenly non-existent. 
The FAST club pitched in and did an 
excellent job of making the event possible. 
Their “thank you” came in the form of a 
highly critical report of the ‘63 Nat’s in 
another 
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Examples of the outstanding scale designs that exemplify FAST club members. 
This group is known for scale ships that fly as well as they look! 

 

 
 
model publication, written by an unhappy 
individual, and charging that the RC event 
was directed by a bunch of incompetent 
control line fliers. Such irresponsible words 
in print by an uninformed writer can hurt 
even the most seasoned model enthusiast. 

FAST enjoys a distinction shared by 
very few other clubs. In their membership 
is a former President of the AMA, Keith 
Storey, who works diligently at promoting 
model aviation. Incidentally, all FAST 
members are long time AMA members, all 
hold FCC licenses, with the club as a whole 
having been a generous contributor to the 
current AMA/FCC Fund. FAST is also a 
charter member of the Southern California 
Council of Radio Control Clubs. 
Earlier, a mention was made of Bud 
Hartranft. A visit to this modeler’s 
workshop is a memorable experience for 
even a veteran RC’er. Airplanes, boats, and 
cars — all radio controlled — are 
everywhere apparent. On the shelves, in 
the rafters, and in the cabinets, are models 
and engines of every type and description. 
It is, to say the least, difficult to proceed 
with a coherent conversation as your train 
of thought is continuously interrupted by 
the visual discovery of another exciting 
model venture. 
Granger and Larry Williams can merely 
open their shop doors and the scale 
enthusiast will think he’s having a 
beautiful dream. Every nook and corner is 
occupied by a superb scale model, either 
completed or under construction. One 
example is a four-

 
 

engine Fokker transport with details such 
as the accurate construction of each of the 
thirty-odd passenger seats in the 
upholstered cabin. Their Curtis Racer, 
Nieuport 28, Howard Mike, and Howard 
Pete have all had their share of publicity. 
FAST member Howard Reed practices 
what he preaches (June-July ’64 RCM), 
and for perfection of construction and 
finish, is hard to beat. Howard is also 
among the country’s most diligent and 
highly respected contest directors. 
Yet another member, Bill Williams, has 
over a hundred trophies lining the shelves 
on each side of his fireplace. His 
well-known Dominator, 86 Proof, and 
Mambo have brought home the hardware. 
A current FAST project, now in the 
advanced planning stages, concerns the 
construction of a scale Thompson Trophy 
racer by each member, the RC ships to be 
raced around pylons for demonstrations at 
larger model meets and full-size air shows. 
As an example, Bill Williams’ project is a 
GEE BEE with a 12" diameter cowling! 
An unpublicized but significant fact is that 
every one of us enjoying the building and 
flying of model airplanes has been affected 
by the FAST members participation in the 
development of equipment and the general 
advancement of the hobby over the many 
years since their formation. This, then, is 
the FAST club long live a great bunch of 
guys! 

 
 
 
 
 
 
 

BC 22 
(Continued from page 34) 

smooth, and at no time did the “22” system 
malfunction or run out of range. Air range 
was, again, out of sight. 
Following the testing of this system, we 
find that it equals or exceeds the BC-21 
system in all respects, and meets the 
manufacturer’s specifications to the letter. 
This is, in our opinion, an extremely 
effective introduction to simple 
proportional control, and an ideal system 
for the beginner and sport flyer. We 
particularly commend the pre-wiring of the 
airborne system, leaving only three wires 
to connect to three corresponding lugs on 
the PA-9 actuator. The ability of the 
BCR-22 receiver to reject spurious 
emissions and adjacent interference is 
particularly commendable for metropolitan 
areas of interference. 
As a conclusion, we can only reiterate what 
we stated about the BC-21 —when the 
performance and price of this system are 
considered, it becomes an exceptional buy a 
well-engineered system of compatible units 
designed to offer maximum performance 
and reliability with a minimum 
expenditure. 
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 The Roostertail 

 
 

 

Ballots for the election of officers and 
for changes in the By-Laws, Constitution, 
and Rules of Competition have been sent to 
all members of the IMPBA. Consider each 
proposal carefully, mark the appropriate 
box to indicate your preference, then 
return the ballots to the General Office 
within ten days. All of the revisions to be 
voted upon were written to clarify or 
update the existing standards, and I urge 
the adoption of each of the measures which 
are presented on the ballots. The slate of 
officials is unopposed, although there was 
one other candidate nominated — Peter F. 
Yanzer declined nomination for the office 
of President of the IMPBA. 

“Mister, when do the races start?” This, 
from a gum chewing moppet while a gas 
boat was running on the oval course! The 
urge to give the kid a speech about the 
skills required to run anything by radio 
control was overcome by the realization 
that all too many people have the same 
idea about boat racing. In a race, the clock 
doesn’t mean anything to anyone except 
the man who is running. As far as anyone 
else is concerned, a race must be run 
between two similar competitors. A turtle 
race can be exciting if there are two or 
more turtles involved, but can you imagine 
a turtle race run against the clock only? 
One turtle at a time, yet! Unless there is 
some other element involved, principally 
danger, one-at-a-time racing of anything 
has little interest! The human mind has a 
difficult time comparing things which take   

 
 
 

place at separate times. 
Obviously, multiple boat racing is the 
answer to the problem of creating 
excitement. In this event, there is the thrill 
of racing, plus the element of danger of 
high speed collision! All this, and the 
contestant can still go home with a 
one-piece neck! 

In mid-September, we had a “fun- run” 
at Phillips Park in Aurora, Illinois. Nobody 
even wanted to “lone wolf” it in the pond. 
There was no clock running, no judges, no 
official heats, yet every story turned out to 
be a race. You just naturally try to beat the 
other guy around the markers. With no 
time limit and no lap limit, these jaunts 
got mighty interesting. The crowd that was 
attracted was amazing! People simply like 
to watch a race. Now this is where the 
racing bug nips next year’s contestants. 
Watch what happens to your club 
membership when you consistently run 
more than one boat at a time! 

In order to allow a modeler to build any 
type of hull he pleases, use any size engine, 
hopped up or stock, and still have a chance 
to win a multi boat contest, it is imperative 
that a system of racing be developed which 
eliminates the inequities existing between 
contestants. Even if everyone did build the 
same boat (horrors) and used the same 
engine (good grief) there would still be the 
age old squawk about stock vs. modified. 
How would you go about equalizing all the 
factors of hull type, engine make, engine 
size, stock or hopped? I solicit your 
proposal. 
Try this system the next time you 

 
 
                                                             

ference on the course. The faster boat must 
overtake the slower boat and pass to win. 
Since engines and boats vary from day to 
day, it is wise to have the time trial figures 
used for one day only. 

For example: Boat “A” completes one 
lap in 40 seconds. Boat “B” completes one 
lap in 30 seconds. 40 minus 30 = 10 
seconds. 10 X .8 = 8 second handicap 
factor. If you decide you want to race for 5 
laps, the 8 seconds times 5 laps = 40 second 
handicap. Boat “A” (the slower boat) is 
released 40 seconds ahead of the boat “B”. 
In formula: A—B X .8 = handicap. 

This system eliminates all factors of 
difference between any two boats. It can be 
used for any number of craft by simply 
using the same formula and releasing the 
slowest boat first, then the next slower, 
etc. Only the speed of the boat TODAY is 
taken into consideration. No other factors 
are involved. Any boat can race any boat. 
Build the kind you like and stay in the win. 
What could be simpler? 

Give this system some thought — I 
have the feeling that it will be a part of the 
rules of competition before very long. 

A very important event that should be 
marked on your calendar in January is a 
Seminar on R/C Flying and R/C Boating. 

Registration can be accomplished at the 
Seminar or a SI.00 fee can be sent to 
Mearle T. Hickman, 8101 Monte Vista, 
Kalamazoo, Michigan 49002. 

Speakers of interest will be Ed 
Kazmirski, Mearle T. Hickman, Tom Brett 
and Mert Mischnick. Also, a professional 
pilot will speak. 

Mark well this date of January 16, 
1965, at the Holiday Inn in Kalamazoo, 
Michigan. The time will be from 8:45 AM 
in the morning, starting with the 
registration, then a morning session, break 
for lunch at 11:45 AM, (arrangement, with 
Holiday Inn for an excellent $2.00 Buffet 
Lunch) and an afternoon session ending at 
approximately 4:00 PM. All persons 
interested in R/G flying or boating are 
invited. 

 
                 ---------------------------------- 
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quent designs will be available at local hobby 
dealers everywhere. For further information, 
Circle ft9 on the Reader Service Card. 

 

SHOWCASE ’64 
Orbit 3-Channel Proportional—Scheduled 

for production shortly after the 1st of the year, the 
Orbit 3-channtl proportional prototypes have been 
thoroughly field tested and appear to work to 
perfection. This new system features exactly the 
same circuitry as the Orbit quad proportional except 
that the symmetry function has been omitted. 
Transmitter measures approximately 6" x 5" x 2" 
and uses a standard 9-volt lantern battery. Single 
stick control with a motor-control lever and two trim 
knobs. Superhet receiver, much smaller than quad 
version. A micro switch can be used on the motor 
servo to give coupled aileron-rudder at all speeds 
less than full throttle. When at full throttle the 
rudder is inoperative and only the ailerons are used. 
Although price has not definitely been established, 
it is understood that the transmitter and receiver 
complete with harness, switch, and connectors will 
only be about $200. Servos will be somewhere 
around $30 each. Thus a complete 3-channel 
proportional system will cost approximately $290, 
or $320 if the extra switching servo is also 
used. Circle #1 on the Reader Service Card. 

Proportional Yoke Assembly—John W. 
Lemon, Jr., Chief Engineer for Min-X Radio, Inc., 
announced that the unique yoke assembly used on 
the Pulsmite 1200 single channel proportional 
system will be available as a separate kit item in 
late December or early January. This kit will be 
complete with yoke system, pot mounting brackets 
(less pots), trim levers, control stick, trim gears, 
base mount, universal, centering spring, red plastic 
knobs, and complete installation instructions for 
do-it- yourself pulse proportional fliers. For further 
information, Circle #2 on the Render Service 
Card. 

Compatible Systems from Konnc— 
Due to the fact that the R/C hobby is attracting 
hundreds of new enthusiasts each month, including 
a large percentage of newcomers to model aviation, 
Konac Systems has established a unique mail order 
service for the R/C industry. In order to assure the 
prospective RC’er the greatest possible opportunity 
for success, Konac is offering complete radio control 
systems, comprised of tested and proven compatible 
items, packaged as a complete unit and available at 
a systems price quite often substantially less than 
the price of the individual items when purchased 
separately. From an economy single channel system 
through full-house, each system can be purchased 
as a “basic” or “deluxe” unit — that is to say, it will 
contain either all of the items necessary for the 
beginner, or it will be just the basic radio items for 
the more experienced flier who would prefer to 
choose his own plane and engine. Complete systems 
are also available as a kit, or built-up, with respect 
to the radio equipment. We have examined the 
service offered by· Konac Systems and enthusiasti-
cally recommend it to tire consideration of every 
RCer. For further information, Circle #3 on the 
Reader Service Card. 

Proportional Servo Adaptor—Crescent 
Industries, Inc. has announced their plans to 
market an adaptor for output wheel type 
proportional servos which will permit a

non sensitive neutral with a fast finish. This will 
make possible vernier control at high speeds while 
still allowing plenty of travel as maximum stick 
travel is approached. Price is $2.50. Circle #4 on 
the Reader Service Card. 

Taplin Twin Marine—Available from Westee 
Hobby Imports is a new mill for RC boat 
enthusiasts, the Taplin twin R/C marine 15 c.c. (.99 
cu. in. displacement). This engine captured almost 
every major sport event in Europe during 1964 
including the Blue Ribbon European Champion-
ships. Three anti-friction bearings are used on the 
crankshaft. Chromed sleeve and crankshaft Extra 
high torque for high pitch props. Throttles down to 
400 R.P.M. Since it is a twin, practically no 
vibration will be encountered. Includes universal 
joint. Overall height is 4 1/4”, width exclusive of 
throttle is 2 5/8", length, 6 3/4". Price is 
$97.50. Circle #5 on the Reader Service Card. 

Uni-Wing-A-Jig from Uroadtield — 
An improved and completely adjustable wing 
construction jig for spans of up to 72" and 12 1/2" 
maximum chord has been made available by 
Broadfield Air Models. Featuring adjustable rib 
spacing from %" up, the jig may also be used for any 
size standard stabilizer design. The Uni-Wing- 
A-Jig features rigid, no-warp aluminum extrusion 
channels which retain the wing ribs securely in any 
desired spacing. Jig parts move into any position to 
align the leading and trailing edges with the ribs, 
with bands strapping to these members for 
assembly. This versatile construction jig is 
adjustable for tapered wings or even-chord surfaces. 
This is an excellent item for rapid, accurate wing 
and stabilizer assembly, and takes all of the 
guesswork out of this part of model construction. 
Price is $21.95. Circle #6 on the Reader Service 
Card. 

TAS Marine Engine — Acclaimed as one of the 
finest mills available for RC model boat usage, the 
TAS engine features a recoil starter, 18,000 volt 
ignition system, rugged construction, ball bearings, 
and the highest torque for an engine its size. Al-
though it has 1.31 cubic inches of displacement, the 
TAS will fit in your hand. The carburetor is a 
diaphragm type which will allow positive fuel draw' 
in any position. Forced air-cooling is built in. If the 
engine is to be enclosed in a sport or racing hydro 
model, a water cooled cylinder head is available at 
extra cst. The TAS P-7 is priced at $41 including 
fuel tank,, mixing canister, muffler, and tool kit. 
The P-7 model supercedes the P-5 which is similar 
with the exception of the carburetor and ignition 
system. While the P-5 model is no longer produced, 
service parts are available. A limited number of the 
older P-5’s are available for $35. Exclusive TAS dis-
tributorship assigned to G.E.M. Models. Circle #7 
on the Reader Service Card. 

The Η-Ray and S-Ray by Andrews— Lou 
Andrews, noted R/C designer is now heading up 
Andrew's Aircraft Model Company Inc., and has 
announced the release of their first two designs, the 
Η-Ray and S-Ray. The former, a high wdng ship for 
single channel equipment, has a 50" span with 425 
sq. in. area. For .09 to .15 engines. The S-Ray is a 
shoulder wing configuration with the same 
dimensions, but for .07 to .10 mills. Both kits 
feature Box Lok prefabrication of a very unique and 
outstanding design. Both kits and subse 
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