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SKY SQUIRE—HOW TO

o Simple construction,
good looks and ease of
flying distinguish this fine
aircraft designed by R. Jess
Krieser. It can be flown

on anything from one to
ten channels or equivalent
proportional control.

ADVENTURE YOUR DISH?

e Then Neil S. Deye’s
experiments in proportional
control of an Army tank
will intrigue you. The toy
stores abound with vehicles
you can convert. This one
pulled a small boy in a
wagon. Fine for a change
of pace. See Notes on
Tracked Vehicles, pg. 10.

HINTS AND KINKS

e Adjusting a reed bank
for Margin of safety, by
Bill Campbell, pg.4, is
must reading for all multi
fiyers. Elevators for single-
channel? It is done with
servos, on page 15. Bits
and Pieces, pg. 14, and
Designing for the Command
Master, pg. 12, round out
the many technical features.

8TH YEAR OF SERVICE
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As most of you undoubtedly know by now,
World Engines is kitting the DIGITRIO package.
DIGITRIO is a three channel digital proportional
system which was designed by Ed Thompson
and is currently appearing as a series of con-
struction articles in Radio Control Modeler mag-
azine. Ed Thompson and RCM have given World
Engines the exclusive right to kit the DIGITRIO
system, Several of these systems have been
completed and are being flown; some very en-
thusiastic reports are already coming in. Those
interested in this control system may purchase
components separately from the published
parts lists, however, a little investigation will
reveal that the prices of the parts’ kits as
packaged by World Engines cannot be beat
and represent a substantial savings,

Transmitter Kit

The photo shows a completed DIGITRIO Trans-
mitter with the Bonner Stick option. The Tx
kit price of $69.95 includes all parts, crystal
and hardware except the control stick assem-
bly and the power pack. The aluminum case
(7" wide x 5” high x 3” deep) comes with only
the major holes punched. Holes in the printed
circuit board have been drilled and the antenna
bracket mounted, With each kit we include any

pertinent information, minor improvements,
circuit corrections, last minute component
changes or notes from Ed Thompson. For ex-
ample, in the Tx a better shielding setup was
worked out and we are including notes on this.
We'll try to keep you up to date!

Bonner Stick Kit

We are making the Bonner Stick assembly
available in kit form less the pots (they are
included in the Tx kit). We do not have assem-
bly instructions for these as such however,
we must say that they are not too difficult to
assemble and quite a number of them have
been sold for the DIGITRIO system. There will
be an article in RCM later concerning this as-
sembly. Price of the stick kit is $10.95.

Charger Kit

Bob McKnight here at World Engines has
worked up a dual output battery charger just
for the DIGITRIO system. It will charge the Tx
and Rx simultaneously. The charging rate is in
the safe area of 30-32 MA to allow longer bat-
tery life. The circuit is transformer based for
shock protection. All components are mounted
on a printed circuit board. Two indicator lights
show when the unit is in operation. Price of

the complete kit, punched case and all parts
is $7.98. :

Receiver — Decoder Kit

The DIGITRIO Receiver and Decoder kits con-
tain all parts that are needed including etched
and drilled printed circuit boards, all compo-
nents, crystal, battery and servo connectors.
Both the Rx and the Decoder fit into the
punched aluminum case (112" x 1%” x 25"
that is provided. The DIGITRIO Receiver kit
price is $29.95 and the Decoder kit is $27.95.

Servo Kit

The DIGITRIO Servo was designed around the
Controlaire Servo mechanics: motor, case, gears
and rack. The amplifier circuitry was developed
by Ed Thompson. It uses a regulated voltage to
eliminate neutral drift. No short cuts were
taken and only top grade components used.
The circuit has proven stable and trouble-free.
As to the servo mechanics we can only say,
“we use them ourselves.” With the servo kit
as the others everything is furnished. Price is
$24.95 for a complete servo kit DTSC-1 (a total
of three is needed for the system). For those
interested in using parts bought separately we
also sell a kit, DTSM-1, of the servo mechanics
and miscellaneous items at a price of $13.95.

Complete parts lists with prices for each unit of the DIGITRIO System are available upon request and
free of charge from World Engines, Inc.

7z~ WORLD ENGINE®
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OW THAT RADIO control has “arrived,” a

man would have to be oblivious to
what goes on around him, not to wonder
where the black boxes are taking us. If
there was a time when radio had to be
fought for, when its tiny minority of fol-
lowers had no influence on modeling at
large, the magazines or the trade, it now
looms as a kind of benevolent Jolly Green
Giant who must be careful not to step on
the little characters who shout “ho, ho
what now. . .."”

Periodically, modeling has gone through
strenuous change brought about by such
revolutionary developments as the gas en-
gine and control-line flying. But the swing
to radio is different, if only because of its
side-effects. In depression times the $21.50
gas engine was a bigger financial hurdle
than a multi outfit is in these days of the
mink-covered toothbrush handle. It seemed
only a powerplant improvement, with free-
flicht models just a glorified extension of
the rubber jobs — which the public conti-
nued to accept. There was a war and five
lost years. A post war technocracy far
beyond anything we had before—smaller,
better, and cheaper engines, until, free
flight or ukie, the gas engine with all its
ramifications was a completely practical,
painless, replacement for rubber power,
and a stimulant to the entire hobby.

Control-line was, perhaps, a less potent
development than the gas engine (which
made it possible), but the captive airplane
did wrench the hobby into a4 nmew shape.
Free flighters scorned the U-control model
as a-brick on a string. The CL people,
much like today’s RCers, were too numer-
ous, too excited with new worlds to ex-
plore, to bother with minorities. Regardless
of what Kind of model you preferred for
your gas engine, its cost was not too pro-
hibitive, or especially discouraging, to
masses of youngsters. There never was a
Control-Line magazine or even a CL de-
partment in a magazine (if you don't count
signed columns}).

Radio, on the otherhand, justifies two

(Continued on next page)

THE COVER: In keeping with the broadening of
the Grid Leaks fitle to include a more appropriate
and descriptive RADIO CONTROL WORLD, this
month’s cover selection of multiple photographs
reaffirms o policy of comprehensive reporting, not
only of planes and radio, but of everything of
importance to the remote control hobbyist.




The old deBolt biplane is flown impres-
sively by the Czechoslovakian modeler
Michalovic, MV VS .35, Orbit 10 (J. Broz)

MONITOR . . . continued

specialist magazines, and the greatest per-
centage by far of the contents of any maga-
zine in the model field. We doubt that any
general model magazine would suggest to
an advertiser (radio) than less than half
its readers were radio addicts and, in fact,
we can safely assume such approximately
to be the case. Since the whole must be
equal to the sum of its parts—magazine
audiences being roughly about as big as
they were years ago—we must have con-
verted at least 50% of the hard-core mod-
elers from free flight and control-line to
radio. So far the picture appears quite
pleasant.

But questions naturally arise. If it is true
that the average RCer is 30-odd vears of
age (in competition he pushes 40), and
radio constitutes some 50% of our effort
\we ignore ready to fly modeling here),
what is happening to the young modeler?
And what will happen to model aviation if
radio continues to expand, say, to perhaps
75% of that effort? If the greal majority
of radio modelers had their beginning as
kids with either free flight or control-line,
and if prior modeling is an important
factor in sustaining the radio hobby, what
will happen when there are fewer than
ever juniors coming up? If radio dominates
publications and there is no one to explain
the A,B,C's, of model airplane building, or
even to inspire interest in it, rather than in
slots, say, is it an oversimplification to won-
.der if radio will, in time, kill the model
airplane hobby, as we ourselves enjoyed it
in more youthful days?

Radio control is our business, avocation,
and first love, Need we be concerned about
its affects on the hobby in general? All of
us, no doubt, should like to see American
youth continue its interest in model avia-
tion, to progress, perhaps, into radio itself.
Surely such a progression would accom-
plish all goals and ideals, from a conscien-
tious radio man’s point of view. Unfortu-
nately, if there is such a progression, it
applies to the few, and not the many.

A glance at any publication confirms our
overwhelming preoccupation with expen-
sive multi. Obviously, we have a bitter
economic weeding out even in our own
circles, This, kind of radio, might be a
dream of the young boy, but what connec-
tion exists between him and radio when
he first must complete 16 or 20 years of
school, establish a family, and a profession
and have left sufficient dollars to finance
his way in our kind of adult model air-
planing? Especially, if there is no model
aviation. (Continued on page 25)
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Readers Write

HIGHER STANDARDS?

Enclosed please find my check for $2.00,:
to continue my subscription to GRrip LEAKS, .
1 enjoy the magazine greatly and 1 know '

a bargain when 1 see one. :

I would like to offer a suggestion for vou

to consider as a possible feature. I just',

went through the dilemma of trying to
decide which proportional equipment to
purchase, 1 spent more time making this
decision then one might expect. I finally
purchased what 1 thought would be the
most reliable, made by a well known manu-
facturer who grew up in the business.

In general the equipment functions well,
but there were many small things that went
wrong, indicating a lack of stringent qual-
ity control and inspection. As a result, I
spent close to $600.00 for the privilege of
returning this equipment to the manufac-
turer. Quite a dishearting situation. I be-
lieve the radio equipment manufacturer
should be constantly monitored both in the
claims they make and the products they
produce, Since RC equipment is becoming
sophisticated, an evaluation based on past
personal experiences does not fit today’s

‘equipment.

I would like to see GRID LEAKS start a
products report feature, and also go into
the field and honestly interview and report
the experiences that other flyers have with
the equipment. 1f our great hobby is to
grow and flourish, equipment manufac-
turers must constantly be reminded of the
psychological importance for out-of-a-box
reliability. False claims, half truths, and
the absence of information, can only leave
the serious modeler with an up-in-the-air
feeling. Then you cant help but wonder
about the balance of the equipment in your
hand that is suppose to be so wonderful!

E. L. Gourp, 0.D., Kittenning, Pa.
o A meaningful product report would
render a vital service, and is something
constantly under consideration. The obsta-
cles are many. In general, the care-free
producers of dubious equipment were
weeded out years ago. The high cost of
modern equipment has put the manufac-
turer on the spot to deliver reliability and
GL is satisfied that, to the limit of its own
experience, well known people like Orbit,
Kraft — and many others — do their level
best. Quality control associated with ever-
increasing volume introduces constant new
problems as, typical of the hobby industry,
the founding talent of one or more people
is gradually forced to delegate key respon-
sibilities and to depend on hired workers.

Wihile costly to us, the equipment we use,
and what we want from it, would perhaps
involve ten times or more the expense if
the space industry produced it, with expen-
sive components and overwhelming inspec-
tion required to safe guard human life. On
the whole, our industry does a surprisingly
good job. But troubles will always be with
us. When a relay did not waork in single
channel we got out and got under, so to
speak, and cleaned the contacts. With
present day exotic equipment we don't

begin to comprehend the true nature of the

stuff in the boxes. Like the foreign object
in the Gemini 6 rocket motor, the tiniest
and most simple thing spells trouble. As
they say of a wife, it isn't the initial invest-
ment (though it breaks the bank!) but the
upkeep.

Similarly, the level of effort required of
anyone who aspires to a festing service, is

extremely high, costly and demanding of
talent that no writer or editor known to
this publication, Ssuitably possesses. The
responsibility attached to such a role is
heavy. A mistake, a weighted report, a mis-
understanding, can spell disaster for the
manufacturer and, a sickening lawsuit for
the publication. How many units should
ane test—3$3000 worth perhaps? Do we buy
them? Does the struggling model mianufac-
turer donate them? What of the testing
equipnient! Required is a Bureau of Stand-
ards approach and a skilled, expensive, pro-
fessional staff of laboratory personnel. So,
while such a service may be needed, it
probably could nat be accomplished except
by a hands-off independent testing group
financed by industry itself (which poses still
other questions). Lab. tests must be fol-
lowed by extensive field testing, of multiple
units for hundreds of flights each. Any
equipment we are able to create probably
will show spot failures under those cir-
cumstances. Which is where we came in . . .

COMMENT FROM ISRAEL
Enclosed is my renewal check for GriD
Leaks, I am one of the readers you got
from the now extinct Maodel Aircraft
Waorld and, although I must say I was
pretty indignant about the switch at first—
1 took MAW mainly for the full-size plans,
which you don’t feature—I found out soon
enough that your magazine is far better
than MAW ever was. Still, there are two_
points I would like to make: ;
A.) Your magazine is rather small phys
cally, so please don't waste its precious
pages with lengthy articles that could be
expressed just as well by a couple of draw-
ings or pictures. The camera-carrying mod-
el article is a good example of the point,
B.) Why don't you carry out detailed
tests, and publish reports on new equip-
ment? This might not be such a problem
for an American modeler, but when some-
one over here has to choose his equipment
solely by the maker’s ads, this is the thing
he prays for, The British Radio Control
Models and Electronics tests are excellent,
and I wish you had something like them.
Even so, the result of your effort is
pretty good. Keep it up! :
CHAIM SHNEURSON, Tel-Aviv, Israel

UNDER-WATER CONTROL

In answer to vour query about the an-
tenna — that question bothered me quite
awhile during the development stage of the
sub. (January-February 1966.)

1 originally designed and completed an
automatic depth control built from an air-
craft airspeed indicator. It was sensitive to
within %2 inch of water pressure. Being
overenthusiastic, 1 started running the sub
before the depth control was installed. By
accident I discovered that the sub would
operate under water! (I only tried to go
under when I could see it up close.) Fur-
ther experimentation proved I could con-
trol the sub as far out as I dare try. To
date this has been several hundred feet at
4 to 414 feet down. ;

I spent an hour one day talking over t}m

the

problem with Walt Good. He has stud:
wave penetration of water but not of t
frequency I use at 27.145 mc. No one else
in the DC/RC club knew anything about
it so it-wasn't until I talked to several spe-
cialists .at GE where I now work that I

(Continued on page 30)
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Revolictionany New!

» TOP FLITE

MONOKOTE.

The covering with the built-in finish

Patent Pending

1 o Justlayiton.

EASY . . . Anyone can get an expert finish.

FAST . . . Reduces normal covering and finishing to Y4th
the time . . . gives you more time to fly.

STRONG . . . has a tensile strength of 25,000 Lbs. per
sq. in., yet will not induce warpage.

LIGHTWEIGHT . . . weighs only about % as much as an
equivalent silk and dope finish,

LONG-LASTING . . . never dries out or becomes brittle.

FUEL-PROOF . . . MOISTURE-PROOF . . . FADE-PROOF
. . . STAIN-PROOF.

PUNCTURE RESISTANT . . . many times the tear-
strength of silk and dope coverings.

QUICKLY REPAIRABLE . . . just press on a matching

patch. Dents return to their original shape when heat
is applied.

b]

2 s Seal edges with the
heat of an iron.

Replaces all other covering materials!
NO MORE DOPING...SANDING... SEALING ... POLISHING!

3, Shrink it tight with heat.

POSITIVE BOND . . . bonds to frame or solid structures

with proper heat application far better than the most
effective dope job.

ODORLESS . . . no irritating smells, no dangerous fumes.
TRIMMING . . . just cut out your own designs and apply.

FOOL-PROOF . . . even when carelessly applied, heat re-
moves wrinkles and shrinks skin-tight.

ECONOMICAL . . . costs no more than an equivalent
finish . . . often much less.

6 ULTRA HIGH-GLOSS FINISHES TO CHOOSE FROM
WHITE ALUMINUM BLACK
RED YELLOW ORANGE

26" x 36" sheet—$3.50

F TOP FLITE MODELS, INC. 2635 s. wabash Ave.  Chicago, Ill. 60616



Fig. 3. Making contact screw adjustment.
Poor adjustment can mean a control loss.

HE PURPOSE OF THIS article is to detail

the two most important adjustments
which are necessary to kecp a resonant-
reed control system operating with a mar-
gin of safety. These adjustments are: 1)
Transmitter audio tones 2) Reed-bank
contact screws.

A sudden loss of control can result if
either of these adjustments is made too
close to critical tuning points. Manufac-
turers normally make these adjustments
before shipping the equipment. It is the
responsibility of the flyer to maintain these
adjustments because they are affected to
some small degree by voltage, temperature,
humidity, aging of components and hard
landings.

We first will discuss the graphs which
show the effects of reed-bank-contact-screw
and transmitter-audio-tone adjustments on
servo operation. The graph presentation
will be followed by detailed adjustment
procedures.

Discussion of Graphs: Figs. 1 and 2 pre-
sent the same type of information. Fig. 1
is for the right-rudder servo response and
Fig. 2 is for the up-elevator servo response.

How to Adjust
Resonant Reed-Bank”
Control Systems

for Margin of Safety

By BILL CAMPBELL

It is not enough that reeds

“work” when this easily

applied procedure assures you a maximum reliability.

Neither this article, or any part of it, may be reproduced without permission of the

author or this magazine.

The two show that slight differences exist
between reeds. However, the difference is
small and proper adjustments can be made
for all reeds by following the procedures
outlined later.

The four long bars at the top halves of
Fig. 1 and 2 show servo response for four
different methods of -making audio-tone
pot adjustments. The upper two bars on
each figure show servo response while
holding a single control ecommand and
rotating the audio tone pot from one side
to the other, as indicated by the arrows
at upper right, across the servo response
band. The upper “single” bars show the
servo response band while tuning toward
higher frequencies and the lower “single”
bars show the servo response band while
tuning toward lower frequencies. The
lower two bars on each figure show servo
response while holding simultaneous con-
trol commands and rotating the audio tone
pot from one side to the other across the
servo response band. The upper “simul”
bars show the servo response band while
tuning toward higher frequencies and the
lower “simul” bars show the servo re-

Fig. 5. Trouble shooting chart for transmitter audio-tone pot and resonant reed-

bank contact-screw adjustment.

Poor adjustment also can cause a loss of range.

CAUSE

SYMPTOM

1. SERVO CHATTERS

CONTACT SCREW TOO FAR AWAY FROM REED

2, VERY SHARP TUNING AT
TRANSMITTER TONE POT

TONE POT OUT OF ADJUSTMENT
CONTACT SCREW TOO FAR AWAY FROM REED

3. INTERACTION BETWEEN
SERVOS

CONTACT SCREW TOO CLOSE TO REED
TONE POT OUT OF ADJUSTMENT

4. TWO REEDS RESPOND
AT ONCE

CONTACT SCREW TOO CLOSE TO REED
TONE POT QUT OF ADJUSTMENT

Photographs were especially made by Bill Cunningham.

sponse band while tuning toward lower
frequencies.

Notice that the narrowest servo response
band is obtained while holding a simulta-
neous control command and rotating the
audio tone pot toward lower frequencies.
This is very important to remember sin
final tuning should always be done in tF
manner. It should be explained here tha. '
the information presented in Fig. 1 and 2
was recorded while holding the commands
continuously (not pulsing). Pulsing of the
commands will result in the response
bands for Up frequency tuning to look
more nearly like the response bands for
Down frt:quency tuning. Pu]smg while
tuning is not recommended since it is too
easy to miss the point where the servo
first responds. Requirements for adjusting
the reed-bank contact screws are not too
well publicised.

A look at the lower half of Fig. 1 and
2 shows that a rather critical situation can
exist at a contact screw unless a 'margin
of safety has been adjusted in. Resonant-
reed contact screws advance about 012
inch for each turn of the contact screw.
Best operation of the reed depends on the
contact screw being adjusted within a
range of 14 turn (.006) inch. It is all too
easy for a contact screw to be sitting with-
in .001 of an inch or less from the point
where it will not operate at all. Any way
you look at it, that is too close for an
adjustment screw that is cantilevered an
inch out over the reed bank pole piece.
The only warning that the contact screw
is adjusted too close to the critical “O
Turn” point is that the servo response band-
width is very narrow while tuning the
transmitter audio tone pots and this is too
easily overlooked.

The curves shown at the bottom halves
of Fig. 1 and 2 were plotted by backing
the contact screw out (away from t
reed) 1/8 turn at a time until the ser
no longer responded when the audio-ton:
pot was tuned toward decreasing frequen-
cies while a control command was held.
The contact screw was then advanced 1/8
turn at a time toward the reed between
down-frequency sweeps of the transmitter

GRID LEAKS ® March-April 1966




tone pot until the servo responded at the
“O Turn” point. The contact screw was
then advanced in Y-turn increments while
recording the upper and lower servo re-
sponse frequencies.

Notice that the servo response band-
width widens as the contact screw is moved
toward the reed. The “Open Circle” curve
shows the servo response for a single con-
trol command and the “Solid Black Dot”
curve shows the servo response for simul-
taneous control commands., The large
black “Tune Here” dot at the intersection
of the vertical and horizontal lines shows
the ideal location for tuning the trans-
mitter audio tone pots and the resonant-
reed contact screws for margin-of-safety
operation, g

Notice that the servo response band-
width is very narrow at the “O Turn”
point and, if the contact screw is adjusted
too close to this point, only a slight drift
of transmitter audio-tone or reed-contact-
screw board could be disastrous.
Adjustment of Reed-Bank Contact Screws:
The basic requirement for contact-screw
adjustment is to be sure the screw is ad-
justed to a point between 4 and 1 turn
from the point where it will not operate
at all, ie: the “O Turn” point on Fig. 1
and 2. The lower half of Fig. 1 and 2
show that it makes little difference in
finding the “O Turn” (initial contact)
point whether using a single or a simul-
taneous command, so we will use a single
command. We have found that the best
indicator of proper reed operation is sim-
ply to connect a neutralizing servo to the
out-put of the reed being tuned, and watch
the servo for operation. Contact screws
can be adjusted in any sequence.

The following procedure assumes the
most likely situation, that is, the control
system has been operating and the flyer

: wants to adjust for margin-of-safety opera-

tion.

1. Remove the transmitter antenna.

2. Connect a neutralizing servo to the out-
put of the reed contact screw to be tuned.
3. Turn on all power.

4. Find the “O Turn” point by the follow-
ing procedure: A

4.1) Sweep the transmitter audio-tone
pot toward decreasing frequencies across
the servo response band.

4.2) Back the contact screw away from
the reed 1/8 turn at a time. Be sure to
remove the screwdriver from the contact
screw while sweeping the audio pot to
prevent deflecting the contact screw board.

4.3) Repeat 4.1 and 4.2 alternately un-
til the servo no longer responds when
sweeping toward lower frequencies, You
have now backed the contact screw out
past the "O Turn” point.

4.4) Now turn the contact screw in
1/16 turn at a time until the servo first
responds while sweeping toward lower
frequencies. The servo just will chatter at
first but then a slight turn of the contact
screw will make it pull in solid. This is
the “O Turn" point.

5. Now turn the contact screw in towards
the reed exactly 34 turn.

This gives a margin of safety since it
can be seen from the graph that this set-
ting will put the contact screw at least half
a turn (.006) from the plotted curves
which are the border between operation
and no operation. The 15 turn is a good
compromise between being too close to
the plotted curve where a slight drift of
Aransmitter tone or slight shift in the reed
bank will lose servo response, and being
too close to the reed which can result in
unwanted reed operation and increased
sensitivity to vibration.

It is recommended that the reed-bank

(Continued on page 27)
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TEST EQUIPMENT USED

The tfest equipment used was an F&M
Matador-Midas-MEDCO-Bonner-Transmite
combination which has logged over 250
no-crash flights. A Knight oscilloscope,
Heath audio oscillator and @ Heath
Citizen’s Band receiver were used to
obtain Lissajous patterns to determine
transmitter audio frequencies,

While our test and experience has
been with the above type of equipment
the tuning procedures apply direcily to
all audio-type transmitters and to all
MEDCO-type reed banks. Reed banks of
different styles and makes will no doubt
act similarly to the MEDCO described,
but it would be wise to check for proper
reed operations with the contact screw
turned in Y2 turn further than described
to make sure you are not too close
to marginal operation at the setting
selected. If no problems arise, return
the contact screw to the 34 turn position
described above. If difficulties arise, set
the contact screw halfway between the
O-Turn point and the point where im-
proper operation begins.

This will provide a "margin-of-safety”
adjustment.

Fig. 4. Making a transmitter audio-tone

adjustment. Hollowed-out foam  block
makes a convenient holder for nickel-
cadmium pack. It is a good idea to label
clearly identification of each pot for its con-
trol. It is easy to turn a wrong pot.
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Cessna Skylane motif is particularly noticeable in this photo of ship with author's son Curtiss. Version shown is REM control.

SKY SQUIRE

By R. JESS KRIESER

This magnificent multi-trainer takes anything up to 10 channels and .19’s to .46’s.

OU MIGHT sAY that the Sky Squire was
designed by a beginner, for beginners,
for when I designed it, I was a rank be-
ginner at flying multi, and quite frustrated,
to boot. I had been flying single channel,
rudder only, for several years. But when
I started to learn to fly multi, I found a
different set of circumstances with which
to deal. After flying a number of designs,
and going through a number of crashes,
some of which were totally unrepairable, I
concluded that if T was ever to become a
skilled multi pilot, T just had to have a
more stable, tame airplane to fly. And so,
filled to overflowing with frustration, 1 sat
down at my drawing board. ;i
A good multi design, for training an
sport flying, had to have three funda-
mental characteristics blended together.
First, it had to be stable. If you got into
trouble, vou ought to be able to throttle
back the engine, and let the ship’s inherent
stability take it out of trouble, like a
stable free-flight ship. Second, it had to
have good performance—inherent stability
as a trainer, but when you poured the
coal to it, it' should take on competition
capabilities. Third, it had to be simple to
build, and simple to repair. There’s nothing
as discouraging to a beginner multi pilot
than a ship that takes an eternity to build
and forever to repair. To all of this I add-
ed a fourth feature—good looks. 1 felt
that any ship combining these three fea-
tures could also be given good lines that
make it realistic looking—in flight, and at
rest on the ground.
Putting these requirements together, [
came up with a few fundamental specifica-
tions. Wing area should be around 600

6

square inches, to enable it to take the
larger engines. Fuselage should be a box,
which could be built fast by just putting
sheet sides together with a couple of form-
ers, and adding top and bottom sheeting.
Tricycle gear was a must, as was a high
wing, cabin configuration to give the neces-
sary inherent stability. Stab would be stuck
on the bottom of the fuselage, in the in-
terest of fast assembly and simplicity. Both
wing and stab would be of constant chord,
again for simplicity and speed of construc-
tion,

I prefer to stay away from use of down-
thrust if I can, so I set the thrust line at
zero, wing at four degrees positive, and
stab at 334 degrees positive. This gives the
effect of downthrust without -actually tilt-
mg the engine downward in its mount, My
keeping the thrust line at zero, side thrust
effects necessary can be attained with
smaller settings. And, side thrust require-
ments would probably vary, depending on
how much power was to be used.

Working with all of these specifications,
my new ship began to take shape on my
drawing board. I gave the fuselage simple,
straight lines to facilitate fast construction,
and simplify alignment of the fuselage
when assembling it flat on the building
board. 1 contoured the nose and wind-
shield area,
wing, and the fin and rudder to resemble
the Cessna Skylane, since it is a beautiful,
rakish looking airplane, suggesting at all
times that it's poised ready to spring into
instant flight. At this point, I had no name
for the ship; that came later, almost by ac-
cident.

I originally planned to fly the ship on 6

the cabin area behind the-

channels, with a Veco .19 for power. I got
carried away when installing the servos,
and wound up with trim on the elevator,
adding a bit of extra flying weight. | must
have gotten carried away, too, on the tail
moment arm, for when the ship was
finished, with the Veco .19 in the nose, the
tail sat firmly on the ground, with the
nose wheel in the air. Oh, well, a little
lead in the nose will fix that, I thought.
But then when I started ballasting it, T
found 1 would need over four ounces of
lead, and where to put it? As I was con-
templating pouring it into the back of the
crankcase, I suddenly remembered some-
thing. I dove into one of the drawers in my
workbench, pulled out a box with a brand-
new Supertigre .40 in it, and stuck it on
my scale. Eureka! It weighed enough that
1 could forget the lead!

So there I was, ready to fly my tame,
stable new trainer, for beginners, with not
much over 580 square inches of wing area,
a wing loading of 22 ounces, and a .40
bomb in the nose for power. I got chicken!
After getting the engine to idle right, T
turned the transmitter over to an expert
for the test flying, putting it into the hands
of Bob Baldwin.

Bob took the ship off in a fast climb in a
run of just a few feet, found the trim he
wanted, checked rudder and elevator re-
sponse, and decided we needed a littl
right thrust, a little more rudder and elevd ™9
tor throw. After making these adjustments,’
up it went again, and .on the second flight,
Bob rolled it over and was flying it all over
the place, inverted, and with it’'s flat-bot-
tom wing yet! Two more flights and Bob
had pretty much wrung the ship out, doing
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Tricycle landing gear features true multi-steerable nose strut. The wing is flat bottomed but the aerobatic ability is excellent.

everything in the book with it, and a few
other things besides.

Next flight, Bob handed me the trans-
mitter after throttling back the engine to
about two-thirds power, and said: “Here,
fly your own darn airplane!” Gingerly, T
‘ook the transmitter, not knowing what to

Seind, but Bob put me at ease with another

remark: “Anybody can fly that thing. It’s
a real good old man's airplane.” This was
about the highest compliment he could
pay, for that was just the kind of ship I
needed, to get away from a case of the
shakes every time 1 took a transmitter in
my hands.

Two weeks and 30 flights later, T had
flown the ship through a tree on takeoff, hit
a telephone pole, landed in telephone
wires, stalled and dove it into the ground
on its nose three times, and landed it in
a cornfield four times. All of this with only
one small rip in the wing covering, and
a few nicks in the nose. T was now a multi
pilot! A 150 flights later [ turned it over
to my 13-year-old son to learn to fly on,
and went to the Mark II version, which is
pictured here. :

The initial test flying took place late in
the fall of 1964, but before good flying
weather ended, I had become somewhat
skilled at managing to fly multi on my own
without getting into trouble. Bob became
enthused about the ship as a good trainer
and sport airplane, and Frank Garcher was
looking for something new to kit for his
Midwest Products Co. He looked over the
ship and liked what he saw. And herein
lies the story of how it got is name. It
was originally patterned somewhat after
the Cessna Skylane, and it would follow in
the Midwest line on the heels of two very
famous and classic R/C designs—the Es-
quire and Tri-Squire. So we took the “Sky”
from Skylane, added the “Squire” from the
sther two, and there we were: The “Sky

Uquire“’ It was a name that came easily

to mind and fit well into the Midwest line-
age,

In the fall of '64, before good flying
weather ended, Frank Garcher came out
to the club flying field to see the Sky
Squire perform, to fly it himself, and to
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evaluate it as a kit possibility,

I set the elevator with just enough up
trim so that I could make smooth turns on
rudder only, and brought the ship down
from high altitude, flew it around the field
in a pattern approach, chopped the throttle
on the downwind leg, brought it around
in two gentle turns and lined it up on its
final approach, all by using only the rud-
der. 1 then velled to Big Frank: “Look!
No hands!”, and held the transmitter out-
stretched in my left hand, and let the ship
come in and land itself. It touched down
on the gear, bounced once about six
inches, settled down again to roll to a stop,
prop still ticking over.

I did the same thing again, but this time,
when the ship was lined up on its final ap-
proach. I turned off the transmitter, set it
down on the ground, and folded my arms,
while watching the ship land itself. It be-
haved just like before. That did it.

I got inquiries for the plans from
around the Chicago area, and from out
of state. By the time flying weather broke
in the spring of '65, there were at least
seven Sky Squires that I knew of, flying in
three states, with good reports from all.
One builder put a semi-symmetrical wing
on it, made from foam, as he waus short

cof buildinig time. He also added ailerons.

I decided to make a few design changes,
and emerged with the Mark II version. I
shortened the tail moment arm by two
inches, so that I wouldn’t have CG prob-
lems with lighter weight engines. 1 also
slimmed the fuselage about a half-inch
through the cabin height, mainly to permit
standard sizes of sheet balsa, and worked
out a wing with a 2415 section, and with
ailerons. Thus, we had a ship that could
go from rudder-only to ten channels, be
flown with or without ailerons, and with
either a flat-bottomed wing, or a semi-sym-
metrical section.

My second ship was initially flown with
the Veco .19 in it, mainly to see how it
would handle on .19 power. It flew very
well, differing little from the larger engine,
except the takeoff rolls were a bit longer,
and you couldn’t pull the nose up quite as
steeply after takeoff. After about 20 flights,
I changed to an O.8. §-35 R/C, which
gave it almost the power and speed of the
Supertigre .40. The third ship off the build-
ing boards carries ailerons, and a .46 for
power. The fourth one is almost off the
boards, and will be identical to the third.
I mav even use a .46.

(Continued on page 26)

Parallel-edged surfaces, boxy fuselage and wing section all make for building simplicity.
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DESIGNED & DRAWN BY-

; R.JESSE KRIESER —




T a5 T L A

Neil contemplates perfected tank. It is capable of pushing boy in small cart or bowling over small kids—watch it!

Notes on Tracked Vehicles

Attempts at proportional differential between drive motors led to novel application.

Key to successful steering proved electric braking of a motor to be shut off. When

tank does heavy duty, moto

10

v burn-outs sometimes occur due to inadequate brushes.

TH[S TANK HAS BEEN a very interesting
project. I learned a lot from it. My
first circuit involved using DT 100 power
transistors to power the drive motors in
proportion to the pulse symmetry. After a
satisfactory bench test of the circuit, I
tried the tank on the basement floor.

It travels much faster than I expected
and, when I gave it-a full left turn, it con-
tinued straight and knocked down my
four-year-old daughter. By the following
evening her mother had forgiven me and
I resumed work on the tank. I tried a num-
ber of methods all involving proportional
differential between the two drive motors,
all with the same results. The tank would
turn from a standing start, but not at [ogss
speed. 0 Y

I took the tank into my yard where the™
drag on the treads was greater and at
last I could steer it. But the steering was
not proportional to my control. With full
right or left, the rate of turn was dependent
upon the speed of the tank and the drag
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By NEIL S. DEYE

against the treads. The motor armature
acted like a flywheel and, as a result, the

- ‘tank would start into the turn very slowly.

‘ " also discovered that on a smooth surface
#yith full power on one drive motor, and
‘power reduced on the other to a point
where it just overcomes the frictional losses
in the gear train and track, the tank will
continue in a straight line. Thus, I con-
cluded that a tank cannot be steered pro-
portionally by varying the power differen-
tial between the two motors. Because of
the flywheel effect of the motor armature,
not even turning one motor off and the,
‘other on full, is satisfactory.

Now with a little experience, I started
10 design a new system. First, to steer a
tank requires stopping one tread, so I de-
cided to use electrodynamic braking on
the drive motor. This amounts to con-
necting a heavy load (short circuit)
across the motor terminals to absorb the
flywheel energy when the motor is coast-
ing, acting like a generator. Since this
has now become a bang-bang system, a
relay was selected to connect the drive
motor to power or to a braking load.
For a braking load 1 chose a 4.7 ohm
resistor to limit the current surge and
protect the motor brushes.

Next came the mode of operation for
the drive motors’ relays. 1 decided it
would be desirable to have both motors
stopped with no signal and thus have a
fail-safe feature as well as an off and on
control. Next, I would want a change of
pulse symmetry to drop one relay out
and hold the other relay in. To this end,
I decided to AC couple the pulsed wave-
form via a 50 uf capacitor to a detector
ind filter circuit which provided a DC
evel output proportional to the pulse

(Continued on page 27)
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Designing for the

COMMAND MASTER- |

Many things have been changed by Sterling’s concept of single-channel proportional.

This is the complete CM system. The nickel-cad batteries,
magnetic actuator and receiver combined into single wunit.

Transmitter requires 9-V battery.

12

THE SYSTEMIZED CONCEPT of Sterling’s Command
Master equipment, the physical attributes of the airborne
installation—and of the advertising and promotion which un-
doubtedly will expose new customers to the hobby, and old
ones in a “step up” to pulse—makes any review of more than
passing interest. CM is different..

It brings to single channel, the beginner and the less-well-
heeled (for-full-house, that is), the “system” approach associ-
ated with exotic proportional outfits. So the receiver, magnetic
actuator, circuitry for motor control, power supply, all wiring
and switch are incorporated into single, compact, ready-to-fly
unit. Measuring 134 x 2 x 4, it is housed in a Lexan plastic
case, or box, the lid attaching with four corner screws.

All that appears externally are the two terminals for the
snap-on battery charger terminal strap, and the socket for two
leads from the motor control escapement—and the crank. The
switch handle projects through the bottom of the case. No
wiring or soldering—except of torque-rod eyelet—is required.
Transmitter; Measuring 5 x 7 x 2V, it is an all-transistor,
single-tone (3600 CPS), AM-modulated, relayless pulse trans-
mitter, using unijunction and silicon transistors throughout.
A 9-volt dry battery is required. Pulse width is four pulses per
second for rudder, pulse rate 12 per second for motor control.
The 54-in. antenna is collapsible, center loaded. Out-put is
225 milliwatts.

Aircraft control is by means of the upright stick (pivots at
bottom), right center of case, which may be moved in any
degree to right or left, from a minute to maximum deflection.
The newcomer may need to know that no sequence of control
commands are required as with an escapement or many single-
channel servos. Pulse proportional systems are generally re-
garded as easier and more precise to fly with superior realism
in the air, although they tend to cost more than the “bang-
bang” systems. That the rudder wiggles back and forth con-
stantly sometimes surprises the newcomer. Movement of the
control stick, of course, causes the rudder to average more
time on the right or left side of neutral depending, thus result-
ing in a corresponding degree of turn and bank of the aircraft.
The wiggles are effectively ignored by the plane, which does
not betray individual pulses.

The control (switch handle) at the left of the case changes
the pulse rate from 4 to 12, when pushed forward, this trigger-
ing the motor control escapement in the aircraft to move the
throttle from high to low position. The pulse rate immediately
goes back to four CPS, after which another motor command
will again trigger the escapement—this time back to high motor
position. (Continued on page 24)

Modular arrangement of batteries, receiver, MC switching circuitry, actuator.
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Our test installation ran airborne wunit through the cabin Front bearing for torque rod is standard eyelet. In this
bulkhead. The 100-ohm motor control escapement plugs into instance, it is press fitted into ply plate which then is
3 case, imparts push-pull action. Rubber readily accessible. cemented to a wood support—notched out on its top side.

Profile of test plane shows how receiver unit can be placed to compensate for configurations normally requiring nose batteries.

T
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“"Selectron’’ Adjustable Motor Control

B THE ORIGINAL “SELECTRON” article in
Model Airplane News, February 1965,
showed a two-pulse motor-control circuit
but left the switch circuit to the whims of
the builder. The may 1965 issue of MAN
shows a change in circuit for the basic
Selectron and a three-pulse motor-control
system, using an escapement or a Servo
and based on the use of a motor control
lug. The circuit change (Tr-2) is highly
desirable as it prevents “noisy” servo
motors from fouling up your neatly pul-
sed signals. The motor control lug is a
simple way to obtain the motor control
switch.

“Ace Radio Control has incorporated the
above noted change in their new “Select-
ron” kits plus a printed-circuit board that
allows addition of the trim circuit andfor a
two-pulse motor control (escapement type)
that also uses the motor control lug. This
operates the same as the original two-pulse
system, two-pulses as if signaling for

14

secondary control, but only holding the
pulse long enough for the servo to move
across neutral and make the motor con-
trol lug. When the signal is released at this
point, the motor control escapement snaps
to the next position. This is much gquicker
and easier to do than to describe.

Now that the build-up is out of the way
we get to the Adjustable Motor Control
Lug. As noted. the mofor control oper-
ates when the signal is released and the
wiper is making the motor control lug. If
the lug is too wide, the motor control will
work during some portion of the time that
the servo is traveling toward the secondary
control position. In other words, if one
decides that the plane has turned enough
and releases the signal when the servo has
driven one-third of the distance to the
limit, the motor control might work, The
adjustable lug allows adjustment of the
span of motor control trigger, keeping the
motor control easy to hit but also keep-

..
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By OWEN E. BLACK

ing it near the neutral position and out of
the control zone. The sketches show how
to install the motor control lug. Note that
the center of the screw is a bit off to the
side of the wiper track. File the insulated
half of the screw down a few thousandths
and coat with fiber-glass resin.

If a new servo is being used, I recom-
mend that it be connected to the Selectron
unit and operated a few times (bet you
can’t stop at a few) to establish the wiper
paths. Be sure that you aren’t getting just
one side of the wiper. This will establish
the end of the path on the orange land
also. Insulate about 1/32” of the end of

ation.

The adjustable motor control lug also
works with the three-pulse set-up. (Don't
forget to add the extra P.C. insulation for
this system.) Hope to have some more info
on servo motor-control systems and other
variations in future issues of GRID LEAKS.
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Add Elevator to Your Single-Channel Servo System

(Editor's Note: When this interesting con-
tribution was received by Publisher Runge,
the idea was quickly checked with an O.5.
ingle-channel servo. The particular ap-
plication did not appear suitable. Your
editor then asked Ron Murray at Royal
Products if the system was operable with
his servos. He reported favorably. The
author had used Japanese MK servos. The
idea evidently is sound, but may require
analysis of your servos.

By BILL WISEMAN

W Hrere 18 an extraordinary new adapta-
tion for positive up and down elevator by
the use of the new type single-channel
servos that are readily available in most
hobby shops. I used two “MK” brand
servos (made in Japan), but I've seen sim-
ilar servos with other names and am quite
sure the wire colors are the same. Any
servo with a barrel-type cam switching
mechanism can be adapted and will work
fine. The engine servo can be any type. An
escapement should work.

I found these advantages:

(1) The job of making and installing a
wiper-type switch and putting in an extra
grommet in the elevator servo requires
only two hours.

(2) Only one surface control at a time
is effected. For instance, a slight left rud-
der is not obtained when an engine change
is desired,

(3) This set-up is easy on batteries,

The revolving contact plate is a thin

4 piece of brass or copper epoxied to the
‘plastic drum. This strip must be epoxied

‘on the drum at a point exactly where the
drum normally comes to a stop after its
regular cyele. The new switching mecha-
nism, therefore must be closed at this
point. The two wipers are made of thin
springy bronze attached to a piece of
bakelite or similar material. This assembly
is epoxied to the aluminum servo base.

Make sure that the new contact switch
does not touch the metal cover when it is
installed. Also, secure all wiring against
the possibility of rubbing on the nylon
gear attached to the revolving drum.

The flying procedure is as follows:

Right Rudder

. T et Rudder
e s - i Blsvator
v Down Elevator

Engine Change

Andy Wright on

B NoISE CONTINUES to be a problem. The
following is from Andy Wright Products.
“You may be interested in some tests we
ran on motor control servos. We received
some reports that the unit acted erratically
when going to low motor (Off signal).
This condition never showed up during our
tests. A Kraft single-channel superhet was
used during the testing period and proved

4 to be a most reliable receiver. We substi-
tuted another receiver and then the condi-

tion showed up. The ship rolled when going
to low motor 300 to 400 feet away from
the transmitter. The system analyzed. Er-
ratic operation was caused by a noisy
motor servo. The receiver picked up elec-
trical noise when the AGC was wide open.
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PC BOARD LANDS

Servo “‘'Noise’’

L—BLUE

ANDY WRIGHT

F~YELLOW-NOT USED

ANDY
WRIGHT

ANNCO
WHITE

ANNCO

RED

BLUE,

IF SERVO RUNS IN WRONG
DIRECTION, REVERSE ANDY
‘WRIGHT BLUE AND GREEN

Shielding and suppressing the motor servo

proved to be tricky and unreliable,

“The best solution is to use a good
motor servo to begin with. The Annco
relay type multi servo was tested and
worked fine without any suppression. The
P.C. board was used to stop the servo at
the extreme travel of the arm. This has the

L= oraNGE

C_BROWN—NOT USED
BLACK

advantage of being able to shut the trans-
mitter off while retrieving the plane and
the whole system shuts down except for
the receiver idle. The accompanying sche-
matic shows the modification to the Annco
servo. All changes are inside the case. The
epoxy silicon type diodes will safely han-
dle the servo current drain.”
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WHY RAND’S LR3 IS MAKING
TOP NEWS IN R/C o e o

» MAKES SINGLE CHANNEL FLYING
RELIABLE AND CONVENIENT

« 3 CONTROLS _
RUDDER—ELEVATOR—THROTTLE & o

¢+ PUSH ROD HOOK UP
s LIGHT WEIGHT—HIGH OUTPUT FORCE

+ FOR MODELS USING .020 TO .35 ENGINES
« EASY INSTALLATION—MORE FLYING

e FULL R.F. NOISE SUPPRESSION

$19.95
See Your Dealer

v
‘] <4

(il

N ; COMING—COMPLETE PACKAGED
ACTUATORS WITH—
¢ Harness
¢ Harness and Batteries

| SEND 15¢ for LATEST CATALOG ¢ Harness—Batteries and Receiver

AKE OFF -
PrRobpucTS BY RAND MFG. CO.

89085 HUBBELL DETROIT, MICHIGAN gB228
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GG-1200
Two proportional controls with engine control from
one actuator All simple push rod hookup. $1 19.95

Includes transmitter and superhet receiver, actuator and prewired
harness. Same system with “CAPRI” superregen receiver,
*Less batteries. GG-800 $99.95

NEW MINIATURE SUPERHET

SMALLER SMALLEST

SMALL

MINIATURE SUPERHET
Single channel relay superhet for .020 to .6C size
models. MODEL SH-1 $34.95

Size: 15/16"x17/16"x1-15/16". Weight: 2 oz,
Arc suppressed relay, prewired plug and matching socket,

in RADIO CONTROL

DP-1200

Two proportiohal controls plus engine control.

$199.95

Includes transmitter, superhet receiver, decoder, three independent
servos and prewired harness. Same system with “CAPRI" superregen

receiver. DP-800 $179.95
*Less batteries $

ASTROMITE VI
Six fully proportional controls. Four with trim

$499.95

System includes transmitter, superhet receiver, 4 servos, charger,
prewired junction board, transmitter power pack and airborne power
supply. (Astromite 111 $299.95)

| -

. MIN-3e
|

|

and two auxiliary.

MIN-X RADIO, INC.
87114 GRAND RIVER
DEPARTMENT 20
DETROIT, MICH. 48204

Send literature today. | enclose 25¢ for handling.

Name

Address.<




HERE'S A CUTE AD on TV for a shirt with creases an
iron can't flatten. After a couple of young workers in a
Chinese laundry exclaim on the wonders of this shirt, the
granddaddy tries with his old fashioned flat-iron to flatten the
creases, only to end up wearing the miracle shirt. Now the
flat-iron has come to model aviation.

At the recent HIAA trade show in Chicago, hundreds of
pop-eved members of the trade saw a similar scene at the Top
Flite booth, but this time the actors were for real, and the
material being ironed was MonoKote, not a shirt, and the
wrinkles came out—as they were supposed to. A hot iron may
be as far away as a guy can get from his dope and brushes—
but the results were sensational.

In texture, feel, and brilliance of color, MonoKote is a
Mylar-like film, with a peel-off thin backing—Iike a Band-Aid or
tire patch, to use crude but handy examples—which is removed
prior to bonding the edges of the material to the structure to
be covered. Top Flite states the tensile strength is 25,000
pounds per square inch. The most severe poking of a finger
confirms its resistance to punctures and tears. It is described
as fuel-proof, moisture proof, stain-proof and fade-proof, and
it is claimed it will not dry out, crack or become brittle under
normal flying or storage condilions.

As offered by Top Flite, MonoKote comes in six high-gloss
mirrorlike finishes in white, black, yellow, orange, red and
aluminum in 26 x 36 sheets, at $3.50 each. To completely cover
a large radio model, would cost in the vicinity of $10.00.

Unfortunately, insufficient time remained before press, for
a through checkout of the manufacturer’s claims. We did have
Mike Schlesinger air mail some half dozen sheets, from* which
one of GL's contributing editors covered a large stabilizer and
half a fuselage—without an iota of instruction (not then
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Something New in

It’s called MonoKote and it’s a product of Top
Flite. You apply it with a flatiron. Nothing
else is the same either! A quick briefing . . .

B The gentleman on the left is covering a wing. The way
he is doing it will shake up the silk-dope-and-brushes old-
timers. What he is doing takes more time than the telling,
but it offers large savings in time and sundry other across-
the-board advantages which Top Flite attributes to their
new covering material, While the technique really does not
take all the work out of covering, as one might presume
from the pictures, it certainly cuts it way down by a basic
1, 2, 3 process. Simply expressed, the procedure requires
laying on the material, then sealing the edges with the iron,
and finally shrinking it tight and removing the wrinkles with
the heated iron.

How much heat, and where and how applied, and how
fast, is something only the directions can explain properly
—but the essentially simple idea is manifest from the photo
sequence. The literature doesn’t say so, but for the benefit
of those who want all the answers, it does cover those
double curvatures, but with more attention to detail, and
you can cover such unboxy objects as a Taurus fuselage.

prepared) except that a hot iron was supposed ‘to be used. It
was assumed erroneously that double curvatures were not pos-
sible but the material does accomplish double curvatures when
properly handled. Lacking instructions, our man used too much
heat, too briefly applied to local areas, and sweeping large areas
too quickly, without directly applying the iron with the result
that some wrinkles remained. The reader will benefit from
detailed instructions.

By phone calls to a cross section of people who had witnessed
demonstrations, or tried the material themselves—with verbal
instructions—it was confirmed that none had encountered
anything objectionable. GL also was informed that editorial fea-
tures are being prepared by Dewey and Ken Willard on RC
Modeler, Don McGovern at Flying Models, and Bill Northrop
at MAN.

A meaningful evaluation of MonoKote seemingly requires
only a point-by-point comparison with silk—as to character-
istics, techniques, work, finish, etc. Beginning with preparation
of the frame to be covered, it is stated that sanding is reduced
with MonoKote, and there is one reference to sanding being
eliminated—the lalter probably alludes to sanding of the
finished covering for smooth finish, since MonoKote is smooth
and bright enough to give mirror-image reflections. Of course,
any structure requires finished sanding, and any builder worth
his salt does a through sanding job anyway. The MonoKote
samples were applied, in GL's case, to undoped wood.

The pictures tell the story. Just lay it on, seal the edges
with an electric iron, and apply heat to shrink the material and
to remove the wrinkles. It pulls quite tight, yet does not appear
to induce warping. If this suggests that the process is zip, zip,
zip, the reader should realize that working this material requires
a special technique, (Continted on page 32)
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...noteson B& D

By ROY CARTIER

=

DRILL HOLES AND INSTALL
4MF 50V CAPACITOR

% P we

DRILL NEW HOLE
2N217 TRANSISTOR

— ADD ELECTROLITIC
FOR AUDIO BYPASS

R
. SN

R26 B+

PRESENT RF BYPASS

CONNECT IN PLACE
OF OLD R4

—

N \NN—

10K LOG
TAPER
OHMITE
CB 1031

e N

3.3K 1/A0R 1/2
WATT COMPOSITION

These proved modifications will eliminate reported shortcomings of this system.

» Here are some hints on the B & D Proportional System. I
now have such three systems in use and have helped a few
others with them, too.

There are four definite improvements which can be made
to improve the system. The four most common complaints are,
lack of range, instability, temperature drift of servos, inability
to get equal amounts of up-and down-elevator. The solutions
1 have to offer worked 100 percent on every unit tried them on.

The lack of sensitivity and instability of the receiver is us-
ually caused by the one thing: batteries. If the B battery has
even the slightest amount of internal resistance and you have
a good hot receiver, it will be unstable, This is usually char-
acterized by the model suddenly doing some manuever the
pilot had not commanded. I believe this is too often blamed on
interference. This can be cured by installing a 4-mfd 50-volt
electrolitic capacitor between B-plus and ground in the re-
ceiver. There is room on the PC board. (Note sketch on how I
mounted mine.) This will increase the audio signal at collector
of Q-2 approximately 25 percent with the resulting increase in
range. Since this improves the pulse shaping in the receiver, it
might be found necessary to retrim the rudder on the airplane
after this change. This should be done by repositioning the
control potentiometer in the transmitter pulser.

In most instances, lack of range is due to insufficient mod-
ulation of transmitters. This is generally easily cured. Most of
the old transmitters which are of the old Walt Good TTPW
variety used a pentode output tube. The screen of this tube is
well bypassed for RF but not for audio or pulses. The result
is that when you modulate the grid vou get a large amount of
degeneration of the modulating signal. This can be cured by a
A-mfd 150-volt or higher capacity electrolitic capacitor con-
nected in parallel with the screen bypass capacitor. Since this
is for audio only, it need not be directly at the tube socket and
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long leads can be used. The RF bypass capacitor is left in
place; it is still needed because electrolitics do not do a very
good job of bypassing RF. This change included with the ad-
dition of the capacitor to the receiver in all instances, gave me
range to out of sight with no more glitches and a smooth flying
airplane.

The August 1964 issue of Meodel Airplane News has an
article on The B & D system which recommended installing
another transistor on the old servo amplifiers to reduce tem-
perature drift. It does not show how to do it to the old PC
boards so this is the way it is done. Remove the PC board from
the case and do not disconnect from the servo. Unsolder and
remove signal input wire from its land. Unsolder and remove
plus 4-volt wire from its present location and replace it in
another hole on the same land. There are spare holes, unused.
and we want to use this hole. Unsolder the base lead of Q1 from
its land. Replace it in the hole from which you removed the
input signal wire and solder. Drill a number 60 hole in the end
of the land where the base of Q1 was connected. Remove the
diode and replace it with a piece of wire because it is no longer
needed. Drill a hole in the PC board as indicated on the draw-
ing: a number 60 will usually do unless you have a larger than
number 24 input signal wire.

Tnstall a 4.7K resistor between the hole where you removed
the plus 4-volt wire and the hole you drilled in the land.
Remove R2—it is no longer needed. Now install a 2N217 tran-
sistor with the emitter lead in the same hole as the base lead of
Ql. The base lead goes into the new hole in the PC board
indicated on the sketch. The collector goes into the hole from
which you removed the ground end of R2. The input signal
lead is inserted into the hole with the base lead and the two
connected together, then anchored into the hole with epoxy.
This change will result in servos whose (Continued on page 28)
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k Veco .61
Veco .61 (Veco Products Corp., 3623

W. Pacific Ave., Burbank, Calif.): New .61
delivers more power required for heavier,
bigger aircraft in Class IlI. Designed by

Clarence Lee—of Veco .45 fame—it sells %
for $55.95, has important new features and
carries a lifetime guarantee against failure .

of parts or workmanship during the useful
life of the engine. Such parts will be re-
placed free—regardless of transfers of
| ownership. Only normal wear and crash
damage are excluded.

Carburetion is new, delivers linear
power output from idle to wide open, said
to be 12,000 rpm with Top Flite 11-8 wood
prop. Consumption about 7% oz. per. min.
‘i in flight. Two Perfect Circle rings, two
Fafnir ball bearings on a .59 dia. shaft.
Bore .940, stroke .880—so it is less than
“square.” Weight 14 oz.

Rand Servos and Actuators (Rand Manu-
facturing Co., Inc., 8909 Hubbell Ave.,
Detroit 28, Mich.): Manufacturer of pre-
cision mechanical devices since 1957, Rand
enters the modeling field with new “TAKE
OFF"” products, including these three radio
control actuators with more to come—a
complete line of actuators for pulse, and Goldberg Shoestring.
servos for proportional control systems.

H.R. 1: For use on all pulse proportional
systems, a fast-acting actuator has high
torque, light weight, and low drain. Power
supply, plus or minus 2.5 volts (5-V cen-
ter-tapped supply). Size 1 x 136 x 27,
Weight 1% oz. Price, $15.95.

H.R. 2: Proportional rudder with posi-
tional engine control. Fast-acting, high
torque, light weight and low drain. ideal
for any pulser or pulse system. Can also
be used with H.R. 1 actuator on “Kicking
Duck™ applications. Power supply, plus or
minus 2.5 volts (5-V center-tapped supply).
Size, 1 x 1% x 2", Weight, 1Y4 oz. Price,
$18.95, :

L.R. 3: Proportional rudder and eleva-
tor, plus positional engine control, for use
with any pulser (or pulse system). Opti-
mum pulse rate 4-12 PPS, 6 PPS neutral.
Optimum pulse Width 70-309% —30-70%.
Fully RF-suppressed, 5-pole, double-brush,
motor. No tricky linkages—all pushrod
hookup (beginner’s delight). For Gallop-
ing Ghost operation, utilizes an entirely
new concept for “Gallopless” flying. Two
hour operation per charge, using 500 MAH
nickel-cad batteries. Power Supply, plus
or minus 2.5 volts (5-V center-tapped
supply). Size, 1 x 111/16 x 2”. Weight
1¥4 oz. Price, $19.95.

Goldberg Shoestring (Carl Goldberg
Models, Inc., 2541 W. Cermak Rd., Chi-
cago 8, Ill.): All Goodyear-type racers
which meet rules for that event are fast

(Continued on page 22)

ACL Digilog Proportional.
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Rand H.R. 1 Actuator. Rand H.R. 2 Actuator. Rand L.R. 3 Actuator.

Ace Digimite Stick Assembly. Ace Transistor Checker. New Orbit Servos.

A timely round-up of the newly released trade items which have special significance.

Delta Specialties Sanders.
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Bonner Digimite 4.

(Continued from page 20)

and comparatively touchy to pilot on the
40 engine, but less tricky when sport
flown on the .19, This one incorporates
extra wing area for improved reduced-
power flying, does all normal stunts. Area
can be removed if speed appeals. Stressing
practical aspects for the average flyer, has
upright engine (room for side-mounting),
torque-rod aileron setup, and wing hold
down utilizing a break-away plate. Takes
6, 8 or 10 channels or corresponding pro-
portional, weighs 414 to 5 1bs. Span is 54
in., length 44 in., area 540 sq. in. $17.95.

Ace Digimite Stick Assembly (Ace R/C,
Box 301, Higginsville, Mo.): As used in
Jansson Simpl-Simul transmitter. Pot pro-
vides rate trim over the mechanical trim
of Digimite unit. With Ace unijunction kit
makes neat unit, giving single-stick action
with limited trim on stick and additional
trim on pots. Price, less pots, $10.95—
You mount your own; or $14.95 with two
Chi Tel 10K pots (revised circuit uses
10K) for Basic Unijunction kit. Customer
can supply own pots for factory installa-
tion (Ace), at $14.95—advise which goes
where.

Transistor Checker (Ace R/C): Kit for
those who like to design and/or build
transistor pulsers, decoders, servos, etc.

22

World Engines Tank-Mount.

Gives good comparative rating checks,
matches transistors, checks for excessive
leakage, helps choose transistors for critical
spots. Measures beta in three ranges, 0-20,
0-100 and 0-200; checks either NPN or
PNP transistors.

Bakelite case, front panel of aluminum,
completely punched. A 0-1 MA meter is
furnished. Transistor socket on front of
case for easy insertion of transistor lo be
checked. Uses 9-V battery. Price, $8.75.

Orbit Analog Servos (Orbit Electronics,
11601 Anabel Ave., Garden Grove,
Calif.): Now standard equipment on all
Orbit proportional systems, high-torque
servos deliver twice power of previous
models. PS-2A analog servos are used for
entire Orbit 3 4 1 system and “Full
House™ proportional throttle, aileron and
elevator control functions; rudder servo
continues to be PS-1A because of system
circuitry, Compatible with previous trans-
mitters and receivers. (All Orbit 7-14 Digi-

tal Proportional systems use PS-2D digital -

servos as standard equipment. )
Silver-alloy brushes, hard-surfaced car-
bon/ceramic potentiometers. These fea-
tures, combined with new circuitry, deliver
full-power servo output on minimum error
signals. Built-in rotary and/or linear out-
put permits easy use of any system of con-
trol linkage. All-Nylon case with grommet

Willoughby CLOU.

C&M Fuel Pump.

mounting, positioned for maximum crash
protection and ease of installation. Net
weight, 3 oz. each. PS-2A and PS-2D
servos, $40.00 each.

Digilog VI (Airborne Control Labora-
tories, P.O. Box 1493, Poughkeepsie, N.Y.):
Proportional control system capable of ac-
commodating up to 6 feedback-type servos.
Pulsed tone transmission with tone discrim-
inator in receiver. Through clock and
counter circuits, the six proportional con-
trol functions are achieved. Using tones
said to obtain high degree of interference
immunity possible with tone and selective
filter type system. To further enhance this
immunity, a sync. tone is used during re-
cycle so effect is continuous tone transmis-
sion.

Offers both “full house™ control capabil-
ity of digital type (6 servos) and the inter-
ference immunity of the tone-type of
system. ACL has been producing tone type
proportional feedback systems since 1961.
The servo used in Digilog VI has been

standard since first unit. The VI has been #&
in production since May 1965. Price®?"

$615.00, complete with all batteries and

chargers, factory wired and 1'::ady-t0-ﬂy5

Write manufacturer for full details.
Super Tigre Tank-Mount (World En-

(Continued on page 28)
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Kralt Custom Radio Control
FRANCHISE DISTRIBUTION PLAN!

This is a first in the R/C industry. It will provide the finest in distribu-
tion for the consumer through his Franchised Dealer. Further details
on the Franchise plan may be had by writing Ace R/C, Inc., Box 301,
Higginsville, Missouri 64037.

CALIFORNIA, Santa Monica
EVETTS MODEL SHOP
1636 Ocean Park Blvd.

ALABAMA, Birmingham
BILLS HOBBY HAVEN
2102 Warrior Rd. CALIFORNIA, Ukiah
ALABAMA, Montgomery 36111 UKKIH WAREMOUSE SALES
STRICKS 976 No. State Street

2832 Colonial Drive COMMECTICUT, Hartford DE103

ALABAMA, Selma HOBBY CENTER
KENS MODEL SUPPLIES 222 Pearl Street
Kings Road
CONNECTICUT. New Britain 06051
ALASKA, Anchorage AMATOS
ANCHDRAGE HOUSE OF HOBBIES 220 Main Street
514 G. Street

CONNECTICUT, Waterford
SHORELINE MACHINE CO.
47 Post Road, Box 222
DELAWARE, Newark 18711
NORTHROP RADID CONTROL
56 Holly Lane

DELAWARE, Wilmingtan 3
SIMPSONS HOBBY SHOP

ALASKA, Spenard
RADID CONTROL SPECIALISTS
P.0. BOX 4-1374
ARIZONA, Phoenix 85012
WEBSTERS HOBBY HOUSE
521 Camelback Rd.
ARIZONA, Scottsdale
HOPKINS R/C HOBBY SHOP 5107 Concord Pike
4906 No. 85th Street F'ﬁ!}"s"’"“d;“";',’,',;"g"‘ 32211
ART" By

DON'S HOBBY CRAFTS SHOP 10234 Atiantic Blvd.
2954 No. Tucson Bivd. FLORIDA, Miami 33142

: ORANGE BLOSSOM HOBBY
ARKANSAS, Fayetteyille

1896 NW 36 Street
DONS HOEBY SHOP 4

FLORIDA, Drlando
P :J:"s‘ 1st Feu. Bldg, COLONIAL PHOTO & HOBBY

38 N. M

CALIFORNIA, Bakersfield 83301 :Egn::nn : ills
STEWARTS HOBBY SHOP . Pensacola 32505
900 21st Street ggBE.’h ';Ig_?n\:i_ugusz
CALIFORNIR, Bueliton GE':Rm ':" ighway
VALLEY HOBBIES , Atlanta

P.0. Box 264 COLESONS HOBBIES

1891 Childr r. S.W.
CALIFORNIA, Burbank i Ak
T & A HDBBY LOBBY HAWAI, Honolulu
3518 W. Victary TED'S HOBBY SHOP
. Covi 1079 So. Benelonia Street
CALIFORNIA, Covi n:TER ILLINOIS, Barringion
Eggln: “ll}?t!rE:I CE LANGES BIKE SHOP

% 120 W, Main Street
CALIFORNIA, EI Monte i
North EI Monte Hobby ILLINOIS, Belleville 62223

" N NTER
4720-22 Peck Rd. HAROLD'S RADID CONTROL CEl

122 No. 46th Street
ESE‘IIFE%.;N';%\"E“;;Q:EBBIES ILLINOIS, Chicago 60630

STANTON HOBBY SHOP
309 F. Street 4734 No. Milwaukee Avenue
CALIFORMIA, Fresno 21

EASTMAN HOBBY SHOP ILLINOIS, Chicago

143; Fulton Street WEST TOWN Hn&nv SHOP
CALIFORNIA, Fullerton 5714 W. Chicago Ave.
GENE DYCKS HOBEY HOUSE ILLINOIS, Hamilton

1056 So. Brookhurst Rd. THE POT SHOP
CALIFORNIA No. Hollywood 940 Broadway

VALLEY PLAZA HOBBY SHOP ILLINOIS, Harrisburg 62945
12160 Hamlin Street THE HOBBY HOUSE
CALIFORNIA, Long Beach 90808 19 South Main

CRAFT SERVICE HOBBY SHOP '“'"“‘5';;‘3;;'“""

396612 Studebaker Rd. KAISERS {
CALIFORNIA, Los Angeles State & Washington
COLONEL BOBS ILLINDIS, Quincy
3707-09 W, Pico Bivd. ED’S HOBEY SHOP

18th Koch Lane

Indiana, Muncie
Fly-Tronics Engineering
3010 Brooks Drive

10WA, Cedar Rapids
JACK'S HOBBY SHOP
1645 30th S.E.

10WA, Des Maoines 50308
CALIFORNIA, Pasadena 10WA SERVICE COMPANY
,

ACE MODEL SHOP 12th & Mulberry

1655 E. Colorado Blvd. I0WA, Hampton
REMINDER PRINTING CO.

CALIFORMIA, Placerville

10WA, Webster Cit
PLACERVILLE HOBBY CENTER HOBEY Hl!USErKhII-I'I:iHT RADIOD &

4507 Cold Spring Road Box 312

CALIFORNIA, Redding 36001 KANSAS, Lawrence 66044
SHASTA MARINE SALES GEORGE'S HOBEY SHOP
1635 Garden Avenue 711 W. 23rd Street
CALIFORNIA, San Anselmao KANSAS, Shawnee Mission

3 KENS MODEL AIRPLANE SHOP
gg;rgﬁn.sanﬂsl‘.‘ms: ik el 5022 Rosewood Drive

CALIFORNIA, Santa Barbara KENTUCKY, Ashiand
ATKINS MOBBYCRAFTS BILL'S HOBBY SHOP
16 W, Anapamu St 2419 _12th Street
ERANCIGCAN HOBBIES Loursiana, Aexandria 71303
SMI BB
1935 Ocean Avenue 2123 Linda Road
HUB HOBBY
1613 Del Paso Bivd. 2618 So. Broad Avenie
CALIFORNIA, San lose LOUISIANA, Shrevepart 71105

ED'S HOBBY SHOP
5 BOSKOS HOBBY HOUSE
1362 Lincoln Avenue 1253 D, Shreve City

CALIFORNIA, Montebello
VICTORY HOBBY SHOP
1411 W. Whittier Blvd.
CALIFORNIA, Northridge
LARRY'S HOBBY CENTER
8950 Reseda Blvd.
CALIFORNIA, Dakland
ROOTS HOBBY HUT

6036 Telegraph Ave.

Safl Systems, Jnc.

SOUTH EL MONTE, CALIFORNIA

MAINE. York 03909
DOWMN EAST MODEL SUPPLY
Scotland Bridge Road, RFD £ 1

MASSACHUSETTS, Attlebora
HOBBY HUT
62 Fourth Street

MASSACHUSETTS, Cambridge 02138
CROSBY HOBBY CENTER

1704 A Massachusetts Ave.
MICHIGAN, Dearborn 48126

JOE'S MDBBY CENTER

7845 Wyoming Ave.

MICHIGAN, Kinross
LOPP'S HOBBY & MODEL SUPPLIES
Box 143

MINNESOTA, Minneapolis

WOODCRAFT HOBBY & ARCHERY STORE

901 W, Lake Strect
MISSISSIPPI, Gulfport
THE HOBBY SHOP

2500 16th Avenue
MISSISSIPPL, New Albany
1IMS HOBBIES

Suite 132, Houston Bidg.

MISSISSIPRI, lackson 38206
THE PLAY FEN

4754 New Highway 51
MISSOURI, Kansas City 64110
K.L. HOBBY CENTER |

5717 Troost Avenue
MISSOURI, Raytown

WOLFS RAYTOWN HOBBY

E125 Blue Ridge Rd.

NOTE: farmerly Wilsons
MISSOURI, Rolla

ROLLA PET & HOBBY SHOP
605 Pine Street

MISSQURI, Slrrln;ﬁeld 65804
HM'S R/C SHOP

2117 50. Luster

NEBRASKA, Bennington 68007
). DILLON'S TV & RC SHOP
Box 155

NEBRASKA, Hastings
DICK'S HOBBIES & CRAFTS
117 No. Lincoln

NEBRASKA, Lincoln 68501
FLITE LINE INDUSTRIES

Box 853

NEVADA, Sparks

HANDY HOBBY SHOP

1939 Prater Way

NEW IERSEY, Greenbrook DBB13
TINY TOTS, INC.

Rt. 22 Tast

NEW JERSEY, Red Bank

HOBBY HEADQUARTERS

62 White Street

NEW YORK, Bayshaore

KRISS HOBBY HAVEN

142 E. Main Street

NEW YORK, New York 10011
AMERICA'S MOBBY CENTER, INC.
DIV, OF MOD. AD AGENCY
146-148 W. 22nd 5t.

NEW YORK, New York

0
MODEL CRAFT HOBBIES RETAIL INC.

314 Fifth Avenue

NEW YODRK. Brookiyn
BRICKER & ANDES HOBBY CENTER
290 atlantic Avenue

MEW YORK, Bronx 71
BROWNS HOBBY CENTER
6031 Broadway

NEW YORK, Buffalo 21
GRELLS TOY & HOBBY

5225 Main Street

NEW YORK, East Meadow L.1.
LEES HOBBY SUPPLIES, INC.
2072 Front Street

NEW YORK, East Northport
LEES HOBBIES SUPPLIES, INC.
3018 Jericho Turnpike

NEW YORK, Tarrytown 10581
ANDY WRIGHTS PRODUCTS

16 Woodfield Terrace

NEW YORRK, Vestal

CUSTOM MODEL SHOP

728 Delano Avenue

NORTH CAROLINA, Gregnshoro
COBLE SPORTING GOOOS CO,

118 No. Green Street

NORTH CAROLINA, Winston Salem
PAUL'S HOBBY & BIKE CENTER
714 Waughtown Street

NDRTH DAKOTA, Minot

MERYL'S HOBBY SHOP

24 B North Main Street

0OHI0, Cincinnati 45224
THE HOBBY SHOP

5471 Mamilton Avenue
OHI0, Cleveland

GENES MODEL SHOP
14506 St. Clair

OHID, Columbus 43211
LINDEN HOBBY & BIKE SHOP
2458 Cleveland Avenue

0H10, Lima

WIFES HOBBY SHOP
712 Bristol Avenue
OHIO, DOhin Cit
GLENMORE HOBBY SHOP
R.R.#Y

OKLAHOMA, Oklahoma City 73106
BROWNLEE R.C SUPPLY
1330 Classon Bldg. 2

OKLAHOMA, Tulsa

HOUSE OF HOBBIES

6118 East Admiral Pl

OREGON, Portland 97217
HOBBYLAND

4503 No. Interstate
PENNSYLVANIA, Feasterville 18048
FEASTERVILLE HOBBY SHOP

244 Bustieton Pike
PENNSYLVANIA, Fogelsville

DON MOHR'S HOBBYLAND

BOX 211

PENNSYLVANIA, Monroeville 15146
LORESKIS PHOTO & HOBBY MART
RR. 22 "
PENNSYLVANIA, Philadelphia 18111
ALLIED HOBBIES

6607 Rising Sun Avenue
PENNSYLVANIA, Pittshurgh
A, B, CHARLES & SON
3213 W. Liberty Avenue
PENNSYLVANIA, Norristown
BABY TOWN HOBBY SUPERMARKET
33 Germantown Pike
PENNSYLVANIA, Reading

HAINES HOBBY HOUSE, INC.

60 So0. Sixth Street 2

PENNSYLYANIA, Schuylkill Haven 17879

ROHRBACH MODELS

B2 Schumachers fve. i
Bon 275

PENNSYLVANIA, York 17404
SKELLY SPORTING GOODS
227 W. Market Street
SOUTH CAROLINA, Myrtie Beach
MOORE DRUGS, INC.

1107 Ho. Kings Highway
SOUTH DAKOTA, Sioux Fails
DONOVAN'S HOBBY CENTER
1409 Thompson Or.

TENNESSEE, Memphis
BILL'S MINIRTURE ENGINES
1325 Carol Drive
TENNESSEE, Tullahoma
THE HOBBY CRAFT SHOP
317 So. Anderson
TEXAS, Amarillo
AMARILLO HOBBY HOUSE
4400 So. Washington
TEXAS, Dallas 8
BERNIE'S HOBBY HUUSE
208 A. West Jefferson
TEXAS. Houston 5
G & G MODEL SHOP
2522 Times Bivd,
TEXAS, Texarkana 75501
MODELTRONICS
2705 Milam Street

UTAH, Salt Lake Citg
KEITHS HOBBY HOUSE
170 E. Bth South

VIRGINIA, Elkton 22827
EASTSIDE HOBBIES
Route 2, Box 292
VIRGINIA, Norfalk 5
ZEPHYR MINIATURES
123 W. Little Creek Rd.

VIRGINIA, Richmond 23221
BOBES HOBBY CENTER
3002 W. Cary Street
VIRGINIA, Springfield
C. 1. SMITH CO. INC.
6416 Brandon Avenue

WASHINGTON 1, D.C.
CORRS, INC.
813 9th St. N.W.

WASHINGTON, Walla Walla
BELL R/C EQUIPMENT
172 Brock

WEST VIRGINIA, Kenova
BLEVINS MODEL SHOP
1829 Maple Street Rear

WISCONSIN, Milwaukee
HOBBY HORSE
5500 Capital Court

WYDMING, Sheridan
THE MODEL SHOP
659 Marion Street
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JACK PORT -RC PIONEER

M Radio control modellers have lost one of their great pioneers. Jack Port
passed away Friday night, February 4. Having suffered a heart attack in early
December, Jack apparently was recovering fairly well, and was looking forward
to a return to work shortly. A few days prior to his passing, he began experi-
encing some more severe chest pains, and was returned to the hospital Friday
afterncon, shortly before he died.

Jack’s contribution to the radio control field is hard to assess. His keen
engineering mind, his offable personality, won for him many firm fans. Not
only has World Engines lost a valuable man, but the entire RC modeling field
has lost @ man who pioneered some of the radio control developments as we
know them today,

Bobbie and | were pleased to be with Jack and Mary at the DC/RC
Symposium last year, and attended the banquet with them. As always, Jack
was bubbling with new ideas, solutions to old problems, and for him the future

looked bright.

Jack will be recalled as an early Nats winner in Class I, with his Controlaire
hard-tube receiver design, at the time when the hobby was just emerging from
the gas-tube stage, Jack began his operations at his Ace Model Supply in
Fairborn, Ohio. Within recent years he became offiliated with World Engines,
and contributed greatly to the art and state of radio control.

All of us who knew Jack are saddened by his passing, and while words are
very inadequate vehicles for expressing such a loss, we join with countless
others in expressing our deepest sympathy to Mary and his family and to John
Maloney and his compatriots at World Engines. —PAUL RUNGE

These comments were taken verbatim from a letter to your editor, intended
te guide our comments. There is nothing we can add. Our recollections of Jack
go back far indeed, fo his Nats winning flight, to fun combat at Selinsgrove,
to reliable equipmeni he made and gave us when lost airplanes were the
order of the day. Nobody did more to make radio control what it is today.
We all shall miss him. —EDITOR
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Command Master
(Continued from page 13)
By removing three screws, the rear
cover of the transmitter case comes off—
see picture,

250-MAH capacity nickel-cad battery pa
it has a transformer to completely isolav
it from the 100-volt line, and has automatic
cutoff,

Escapement: An OS 100-chm unit, not
included in the price of the system, is sold
separately. Note that 100-ohm resistance
is imperative. (Babcock has a 100-ohm
job which can be substituted.) The OS is
a particularly neat unit, with built-in me-
chanical means of converting rotary to
linear motion. This means that the escape-
ment can be mounted with rubber fore-
and-aft without resort to trickery. Polar-
ity of the two leads does not matter.
Beceiver-unit: The case divides into four
sections, the rechargeable batteries for-
ward, then the receiver proper, followed
by the motor control switching circuitry,
and then the double-coil actuator which is
powerful enough to handle up to a .19
engine and a 52 inch airplane. Obviously,
many exceptions to that span limitation
will prove feasible—as with high aspect
type aircraft—but the rudder-area, when
large, probably would become the most
inhibitive factor. Less power and more
serene airspeeds allow latitude, here, how-
ever,

The five-transistor relayless superhet re-
ceiver has a 3600 cps audio tone selectivity.
Weight is 00 ounces. It is not potted, which
the warranty warning against opening
might suggest to some people.

Aireraft design: The old hand may feel
uneasy about haying his rubber wrappings
taken away, but this unit is mounted, flat,
on a plywood tray glued into the fuseldg
with two sets of wire hooks anchored
the ply, taking hold down rubber bandst
Wood rails (44 in. sq.) are cemented to
the ply, against the sides of the receiver
unit to align it and prevent movement. A
I-in, thick block of styrofoam in front,
cushions hard impacts. Needless to say,
the retaining bulkhead must be solidly
built, reenforced and/or supported. Physi-
cal alignmem is emphasized because shift-
ing of the unit imparts an off-center and
changing neutral to the rudder, with
obvious control affects. As the pictures
indicate a plane was built to check out
mnstallation—not as yet flown.

Fore-and-aft placement can be critical
in the smaller of the permissable airplane
sizes. In any aircraft which normally can
mount its battery pack in the cabin area,
the balance is approximately the same with
the Sterling unit. But, obviously, if you
fly ships which require batleries in the nose
for trim, some compromise is desirable.
Also, if the unit is located within the
cabin, its front edge is one inch back of
the main bulkhead, due to the styrofoam
block. (If you don't mind wvoiding the
warranty, the batteries can be removed
from the unit for relocation.)

Additionally, the designer will have to
choose between a low or high mounting—
both shown in directions, The low mount-
ing is most simple, simply reblmg on the
cabin floor. The high mounting may be
desired in some cases—as in a deep cabin
which magnifies pendulum effect of a low
center of gravity. In our test ship, the
high mounting was preferred and, to allow
some out in case a tail heavy trim weé
encountered-—as is often the case in a ne
airplane—the main bulkhead was sturdily
framed (or it can be ply) to permit a
generous cut-out for the receiver unit;
the front edge of the case being just for-
ward of the bulkhead, and the styrofoam
shock block resting against the mid-nose

Charger: Designed for charging a 9-\’(@
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I%TMS Transmitter
| $119.95

—Citizean-Ship. RADIO CORPORATION

-

bulkhead which took the rear ends of the
motor mounts. Access must be provided
for attaching and removing the charger
strap.

The designer also must choose whether
the torque rod pin points downward to the
actuator crank, or upward from the floor
(which must be allowed for at the rudder
end where movement may be reversed).
This consideration will determine what
should be done with the aft fuselage pro-
file. Since we had curved the profile down,
with the fuselage bottom flat, it was neces-
sary to have the torque rod high—anyway
we already had elected to locate the re-
ceiver unit high, as well, which froze the
decision., The fuselage depth fortunately
was great enough not to cramp the motor
control escapement location, which should
not block access to the receiver, or the
crank location (which then would have to
be accessible through a bottom hatch).
Plan your antenna exit so that it does not
run close to a metal motor-control push-
rod,

It would be well to execute the torque-
rod installation before construction ad-
vances. Having waited too long to anchor
the front of this rod—as an old escape-
ment man, this new requirement escaped
us!—found a simple expedient, The metal
eyelet comprising the front bearing was
press-fitted through a small 3/32 plywood
plate (visible in picture); a vertical slot
was cut into the balsa wood cross cabin
support, then the ply plate was glued to
the front of the support, the neck of the
eyelet dropping into the slot.

Directions allude to noise problems, but
Dick Jansson apparently found during the
five years of Sterling’s development of the

See Article in

ZR-10 Receiver
$79.95

GRID LEAKS
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tubing through the tail block is brass or
aluminum. Eyelets are brass. So the only

offending contact we found was attach-
ment of the escapement steel wire pushrod
to the throttle arm. A nylon clevis will
be one suggestion.

One especially nice aspect is the simpli-
fication of rudder and torque-rod linkages,
with nylon torque-rod connectors. These
are small blocks, drilled through two ways
to take the linkage extensions, leaving
them free for any required control move-
ment. Metal-to-metal noise interference 1s
eliminated (a more severe trouble in rud-
der-only than most builders realize).

The CM airborne unit should have little
or no affect on other portions of the plane
design. One quickly will get acquainted
with rudder area, movement, and linkage
length combinations. It does occur as an
afterthought, that the use of low aspect
wings (such as 5-1 or 5%4-1, as compared
to 6-1 and up) will help limit any center-
of-gravity adjustments. The location of
the unit, with respect to the wing chord,
will be more forward percentage-wise
with a wide wing, than with a narrow one.
In original designs where balance is doubt-
ful, excessively long tail moments could
be avoided.

Lastly, there is a five-year guarantee; if
the receiver ceases to operate for any
reason, immediate replacement is made
for $7.50—provided the lid has not been
removed. There is no limit to the times,
the guarantee may be exercised and it
cgptinues to apply after change of owner-
ship.

FOR FREE CATALOG SHEETS

"CITIZEN-SHIP 10 CHANNEL
REED EQUIPMENT

810 EAST 64th STREET
INDIANAPOLIS, IND.

Monitor
(Continued from page 2)

The point therefore becomes, what can
we do, as hobbyists, as publicists, as an in-
dustry, to better serve the common good,
and in so doing to serve ourselves as well.
Awareness of an image at least is a starting
point.

£ # & #} L

GRID LEAKs, it must be admitted, finds
it relatively easy to ask questions which
undoubtedly occur to all of us in this
business of publishing magazines. As a spe-
cialist magazine it goes to 14,000-plus
RCers looking for a certain type content,
as compared with, say, 75,000 or more
readers (half of them radio?) of a general
magazine. There is no burden of having to
consider what effects we might have on the
hobby at large. GL (fortunately) cannot
make a control-line or free-flight fan vanish
regardless of policy. Nor is there a burden
of having to make money—which is why
the magazines are in business, quite natu-
rally. Nor would GL have to avoid cover-
age of AB.C stuff (for example) for be-
ginners because of narrow-minded external
pressure. Such problems should not exist.
nor should any of us cause them to exist,
That they do exist is another manifestation
of a less-than-perfect radio control world
and how it can hurt modeling.

& & = £ #

What do you know about Grip LEAKS?
The reader who builds and flies simply
knows that he likes it—otherwise he would
not be reading this. But the confused in-
dustrialist has so much trouble pegging the

MANY FLYING SITES BECOME AVAILABLE ;arimm publications in his mind that, with

our indulgence (do stick around!), we

system, that elimination of steel-to-stce{ WITH INSURANCE PROVIDED AMA CLUBS shall try to give him some meaningful in-

contacts was sufficient. Thus, the meta
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+ See these
* new SIG

N/AMERICAN AT-6

SUPERSCALE C/AUMODEL DESIGNED
BY CAL SMITH: SUITABLE FOR 1%
=35 ENGIMES /32 SPAN, 3595

PIPER SUPER CRUISER

SUPERSCALE |/24 F/F (. 000=, (4%),
049~ {89

= 09 OR BAC DESIGH.

Sky Squire
(Continued from page 7)
CONSTRUCTION

landing gear units, use to help attain proper ‘align-

ment of all plywood landing gear retaining parts,

After this is completed, add lfé-bmtom_*g‘hpeting
-from the landing gear cross braces rearward.

Box off fuel tank compartment with ‘1% -sheet

*
*
*
*
* 3
* model * E?k-.ﬁ'nes DIE-CUT 5IG. BALSA AND Stab: Ribs are cut with tabs to facilitate building * ynder bearers; then reinforce firewall mounting
- e P NEORUED: Viike on a flat board. Pin bottom spar of Y x 14 over  with pieces of trailing edge stock. Install whate
: products : pAnDIKe GRAR 7 Spbiahs AN the plans, and glue each rib in position, Add top ever nose gear you prefer, By installing it at t
5 P # CONVERSION® FULLY. DETANED Y6 x 14 spar, the 14 x 2 leading edge, and the 14 time, you can make provision for stecring linkag/¥
Wi a” now » HELG AR AN (AN 40,43 square trailing edge, with its extra reinforcement = Install tubing for the throtile pushrod. Box in’
* #* SINBAD 40 GLIDER at center, Sheet top of leading edge wnhd 1/16 - power pack cgmpar[n;c;‘[t :jmder fuel tank adrc;i
i i LATEL R TE VRGN OF FaTiLS sheet, add sheeting to center section, and cap After installation of landing gear, cut an ue
: ava”abie * 2f??“3:Fﬁ‘?u“émifs“}”ﬁﬁs‘an%l strips. When dry, remove from the building board, lower nose block in place, under motor bearers,
X * TN A g turnt over, trim off tabs. Add all sheeting and cap first installing blind mounting nuts in bearers,
* at yauf s strips to bottom, cut tip blocks to outline, glue Add remaining bottom ;.heetinig. Cuft an}f glue
* * in place. Carve and sand to final shape. balsa blocks in place to form sides of tank com-
* QWn lﬂcal * SIG CLEAR PLASTIC \Pou may wish to silver-solder control horn for  partment and nose, Add windshield block, cabin
x | X BUBBLE CANOPIES extra strength. Elevators are hinged after silking fairing block aft of wing. Add wing saddle pieces :
* dealﬂ'. o EgELT.'EL%::.?E‘EF:FEML'L;g?CG?H%:? the entire assembly—nylon or sewn hinges, to reinforce the wing opening and plywood gus- i
y ey : R el R TR Wing: Will it be flat-botiomed, or semi-symmetri-  setts to reinforce the dowel mountings, Carve and L
: ’_‘WE distribute * fmc,:"”?”oﬂ ?:h:a&zzs i MN-?;: cal? If semi-symmelrical, will you install ailerons? sand nose to shape, sand fuselage to final finish, ‘-
¥ Sig products fo * & B S0c s Ribs are shown for these options. Whichever wing,  slightly rounding the corners. :
s than 2660 * s you may either build it in two sections, joining it Fin and rudder are self-explanatory, except that g
* hobby shops. 1f * = Neilh deleatan at final assembly and adding dihedral braces and hard sheet used for top of the fin gives protection L
your awn dealer * HEIHE SRR SR LNGT) gussetls, or you can build in one piece, building in  in nose-overs. Glue the fin and dorsal assembly to
is still living In 451G SUPERFOAM the dihedral. I happen to use a Magna-Jig, which  top of fuselage, lining it up dead center. Fuel ¥
» the pre=Sig age  .zne POLYURETHANE 2-PART makes it easy to build it in one piece. Join two  proof engine tank compartments with a couple of £
»# sendorderto us FiMES THEN COMBINED.  BRES 13 wide pieces of pine, or other soft wood, at the coats of fibreglass resin, ; E
* %k % % ok % w0 MINUTES [NTO LIGHT, i proper angle for one piece building. Tabs on the Covering and Finishing: | coverecll with colored
.’E%&%‘;’:ﬁ%‘;‘ﬁf‘.ﬁk AND semi-symmetrical wing ribs help build a flat, true silk, using colored dope only for mmming: 1 used {i
SR A L . wing either way. F & N “Air Span” Heavy Duty silk for its deep :
| i et If flat-bottomed wing, first cut leading edges and  color. After fine-sanding the entire ship, apply |
SIG M_ETAI- PRIMER bottom sheeting to proper length and proper di- coat of cl_ear dope with talcum powder added, -
Al ol D hedral bevels. Lay down the leading edge, then followed with a coat of untreated clear dope. After 1
£ : leading-edge bottom sheeting, butt-gluing to lead- silking give eight coats of thinned-out cléar dope. f
SIG SUPERSOLY ing edge. Next, lay down bottom trailing edge I'rim and window areas are masked off and spray- ;
b e R R sheeting, and bottom center section sheeting. Glue  ed with two coats of aluminum dope wherever X
dox 3 oz M9 Plat B cap strips in place. Glue front and rear spars in while :&ln[;mg will bel used., Thism;{:rexents “bleed- ¥
place on top of this sheeting, install the ribs, Add through" from the color in the silk. Apply several 1
f{?ﬁmﬁﬁﬂ?[ﬁﬁ the center spar filler of 14 sheet, trailing edge  coats of white to these areas, masking to achieve i
U8 af I/E" §5 1 LB, of 174" §5 reinforcement, and leading edge dihedral brace, final trim pattern, After a few covgs of mmhcolor H
then install top front and rear spars, followed by remove masking tape, and sprayed ship with two .
Neafﬁarg‘:f:ns;ﬂanh plywood braces at each spar location. couts of thinned-out clear. This gives: ship a uni- E
ANAZING FOWER/WEIGHT RATI? Addition of the center section rib pieces readies formly even sheen, helps level off ridges left by F 3
s i s AR it for top sheeting, Bevel edge of top front sheet- masking tape. The ship shown is solid orange, i

SIG-MENT

CIUR GREAT MEW "OME-TUBE & MEW
AND B SUPER-CEMENT" — THE  GLUE

SIG SUPERWELD

LIGIUI RESIN MODEL PLANE
I~ INYEMIE

= CONY NT, FLEX-

PERFECT ADHESIVE FOR MODEL  IBLE, PLASTIC DISPENSER ROTTLES

BUILDING AMD FIELD REPAIRS
2 oz, Tube B¢

4 Cunce &¢ 4 Ounce 79¢
4 o2 Tubs 33¢  (REFLACES OLD “5IG WHITE GLUE")

ing to form tight butt joint with leading edge, bevel
it for the dihedral angle, glue in place. Install rear
top sheeting, followed by remaining sheeting over
center section. Cap strips complete structure, ex-
cepl for adding tip blocks,

If the semi-symmetrical wing, vou start by
putting down bottom main spars, and gluing all

with black-and-white trim.

Test flying: Install whatever equipment you decide
to use. If you're going to Ay with a .19 you'll want
a lighter weight ship than if a 45. Al of the
prototypes came in with wing loading of 21 to 22

has flown with reeds and proportional with equ

results; also with Min-X Pulsemite 1200-A systerfg’

ounces, with no problems in flying ability. Si'li]:aF
‘
using Bellamatic servos to pive proportional rud-

ribs in place. Next, slip bottom rear spars in place,
blocking up flush with bottom of ribs, Add lead-

World’s finest model dope...

SIG SUPERCOAT
FUEL PROOF DOPE

BRILLIAMT WHITE o DiANA - CREAM
POLAR GRAY » BED'WM « JET BLACK
LEMOM YELLOW = TEMMESSEE RED
CLB YELLOW » CRAMGE = MARCOM
LIGHT RED' » SILVER » OLIVE CRAB
FOREST GREEM + BRIGHT GREEM
DK, GREEN * DK. BLUE « LIGHT BLUE
MEAMI BLUE « CLEAR = THIMNNER
PLUS 5 MEW SUPERCOAT COLORS —
GOLD, COPFER, METALLIC GREEM,
METALLIC BLUE, METALLIC MARDDN

COLOR  CLEAR  THINMER
4:gz, 85 4 o0z, 45 4oz,

A . 1.98
Gol, 7,81 Gol. 5,95

CHECK TABLE BELOW — & SEE
HOW ¥OL SAVE AS MUCH AS
54 A GALLON ON 3I1G DOPE|

X PRICE COMPARISONS — 3 LEADING BRANDS 42

ing edge, center spar filler of 14 sheet, and top
front and rear spars. When dry, add the plywood
gussetls except one at trailing edge. Now sheet
top front and rear of wing as en flat-bottomed
wing; add cap strips, center section sheeting, If
ailerons, box off aileron openings at rear spar
as shown with % sheet. If you want insurance
against warping, add 1/16 sheet webbing between
top and bottom spars, at both front and rear spar
locations. Helps, but not essential. When dry, re-
move it from building board, turn upside down,
Trim off all tabs on ribs, install sheeting at
leading edge, trailing edge reinforcement and
gussett at the center section, and trailing ecdge
sheeting. You can build the ailerons in as you go,
cutting away later. Be sure to install plywood

der and elevator with an Annco servo for trim-
mable throttle. The ship flew very well with this
equipment, and installation is given. Only prob-
lem was erratic centering of Bellamatics.

Min-X encountered the same problem, and to
correct it, have designed a servo to go with the
system, which should be on market by now,

Check location of CG Sky Squire is not sensi-
live to CG displacement, which can vary a hali-
inch either way. If your CG is farther to the rear,
decrease stabilizer decalage as necessary in flight
tests; if farther forward, increase decalage slightly,
(Decalage means angular difference—Ed.)
Second, if to rear, a rearward displacement of the
CG enhances stalling and spinning characteristics,
and can cause a tendency to spin out on tight,

Y FESURUP ST St SN A0 SO S T,

Dope |4 oz |8 oz |Pint |Qrt. | Gal. |Thinner| Qirt. blocks in them lor receiving the screws that hold steep turns. Not a characteristic of the Sky Squire,
SIG [45¢ | 79¢ [1.29|1.98[595] SiG |1.50 the aileron control horns. Box off the center sec-  but simply 4 lact of aerodynamic life, b
T |60e | » |1.50|2.25|7.50] "1 |1.98 tion for servo installation if you're going to use If all surfaces are true, with no warps, and |
"Pn | 69¢ |1.10]1.89|2.98]5.95] P [2.45 ailerons, lhgn sheet remainder of center section. properly aligned, a few test hops should be all t]_mt {
- ol E e - Add capstrips on the bottom, plywood mounts s needed to trim, Try for smooth, flat glide ¢
80z, size ot avallable n Brund T for ajleron bellcranks, and (ip blocks. When dry, approaches at idle power with elevator trim . at :
carve and sand assembly to final shape. If ailerons,  zero, Shim stab as necessary to achieve this, or
add pushrods. add up- or down-trim to elevator by adjusting :
FOUl' great new SIG fU&'S. M= Fuselage: Cut sides from matched sheets of Y x  clevis, or the servo pushrod connection. Add right 1
6 x 48 balsa. Sides are reinforced with 1/16-sheet or left rudder adjustment as necessary to ship to 1
REGULA e doublers from former 3 forward, with 14 sheet track straight in its glide approach, and if using i
3&1552“#3”%5“1\{%;05 1 triplers frpm former 2 forward. Before cementing ailerons, a little adjustment of these might be in
STUNT, 35 COMBAT, 15 - .45 F/C doublers in place, be sure to trim bottom portion order. If ship glides straight, but pulls to either
) THROTTLE-ENGINES, BREARING-IN. to allow for the l4-sq. bottom longeron. Glue  side under power, off-set the engine thrust line,
i SR e CONTEST: 3 okt doublers in place, using contact bond cement. If trouble with rolls, either with ailerons, or :
L @5"3:8 . FOR D1 - 15 ENGIMES. EXCELLENT Then install 14-sq. bottom longeron, and 1/16 using enly rudder, where ship rolls smartly in one H
PETER DHIN” i e R sheet doublers that reinforce stab opening.  direction, but very slowly in other direction, look
: : WHERE EXTRA POWER 1S RECALIRED, Cut all formers to shape as shown. Former 1 is for a warped wing, On my second ship, without

- MOEL ENGIE FUEL

GRAND PRI,

[GIVES UP TO 40% WMORE POWER)
“HIGH NITROMETHAME COMTENT!

ULTRA -~ HIGH-
PERFCEMANCE,

RAT-
. NOT SUITASLE FOR STUNT,
R/C EMGINES Of BREAKING-IMN.

RIC SPECIAL %555%eh:

FUEL TYPE |PINTEQRT,
REGULAR Bic |51.50] 54.95
CONTEST _[90¢ [51.99]3575

GRAND PRIX [$1.00S175| — 150

MG

RAMGE" FUEL FOR ALL THROTTLE-
EQUIPPED .15 = 40 R'C ENGIMES,

= 1M ALL CLIMATIC CONDITIGNS,
0 Y

IDEAL FLEL FOR C/L MA

MR e Al L
RAC SPECIALL — [S139154.50 CARRER AND C/L STUNT FLYING.

Forrts R/c FHEL "7zoc THIS 15 1T = THE VERY

FINEST COMPETITION

EREW DBTAIMABLE — FOR ALL THROTTLE CONTROL

ENGINES / GIVES PEAK POWER PLUS WIDE RPM

RANGE AND LOWEST IDLE WITHOUT ENGINE CUT,
GALLON AN 5495

516G MANUFACTURING COMPANY INC,
401(G) SOUTH FRONT STREET, MOMTEZUMA, 10WA

3/16 thick, 5-ply plywood; former 2 is & ply,
rest 34 sheet,

Glue 12 sheet triplers in place, install hardwood
engine bearers on each side, lining up with slots
in former 1. To assemble sides, pin in position
over plans and glue formers 2 and 3 in place,
squaring up as you do so. Since bottom of fuse.
lage is straight line from former 2 rearward, this
simplifies alignment as whole assembly can be
pinned over plans. Shape tail post, install it and
remaining formers. While assembly is pinned
down, install the 4 sheeting on top of fuselape.
This locks assembly into alignment,

After removing from the board, install 14 ply-
wood landing gear retainer pieces to inside of
each fuselage side, and add bottom plywood
pieces. Pine servo rails glue in place, Bend main

ailerons, it rolled beautifully to right, but when
I tried left rolls, it rolled slowly over on its back
and stayed there! Full left rudder woudn’t bring
it around, and a half inside loop resumed level
flight, Investigation revealed a wing warp, and
after 1 steamed it out, rolls were equally good in
either direction.

My Sky Squires are trimmed to give short
takeoff run with slight up trim, and rapid, smooth
climp-out under power. When the desired altitude
is obtained, a few short taps of down trim flatten
it into level flight for performing aerobatics. To
land, I simply chop throttle back, get into a pat-
tern, apply a few taps of up trim, and forget
elevator until neatly on the ground. Gentle pulsing
of up elevator produces a nice flare out and ship
settles gracefully to a three-point landing.
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CONTROL ACCESSORIES

C-& — C-F — C18
Nylon Insert Lock Scraws — A pasilive way lo keep your
angine and Servos locked in ploce. €6 = 4/40 x 11, C-7
—6/32x 1%, Mew C-18 —4/40 x % for Serve Mounts,
C-6 Phg. — 45 C-F Phg. — 45 C-18 Pkg. — .35

C-1

Mo-Noise Nylon Cable Tubing
— 18" long — Pky, — 35

MNo-Noize Mylon Retainers —
for 1, wirs — Phg. — 45 tive

Mo-Molsa Mylen Clavis — for high strength, smoother coniral, posi-

e e

C-12 = C-14

Mew R/C aluminum ond mognesivm radlal beam mounts con
be used with all R/C engines, Twno sizes, C-12 small — $1.80;

C-14 large — $1.95,

ing octien and proof. 2 pair — Pkg. — 50

Fu-5=al — Feel proof, edhesive
back senl, Pkg. — .50

= FLASH

@ Aristo-Cat wins 15t of Notionals, flown by Nick Nevile,
Kit now ovailable. Price $24.95.

® Idle-X places 1st at Nationals in Class | and Closs 2.

® Bill Northrop, using Idle-X Fuel, sets new allitude rec-
ord. Temperatures varied from 85° F. to 32° F. yat
engine ran with consistent power throughout the
whele flight.

(= <n
Mo-Noise MNylon Bullder Acces- Spring Wire Mose Gear
sory Kit — olf nylon paris. Pkg.  Pkg. — .75
— .40

If your dealer does not stack MIDWEST, write to factory for prompt delivery.

MIDWEST PRODUCTS Co., Inc.

400 So. Indiana, Hobart, Ind.

Tracked Vehicles

(Continued from page 11)
symmetry, and no output without an AC
input. The DC level was In turn de-
tected by a regenerative circuit very simi-
lar in operation to a Schmidt Trigger.

Both drive motor circuits are the same
and they get their phase difference by
method of connection to the receiver re-
lay. The auxiliary relay is normally off
and any AC is detected in such a fashion
to hold the relay driver transistor ofl.
However, when the receiver relay is
held on by a steady signal, the auxiliary
relay driver is forward biased via a
20K resistor after the 15 uf coupling
capacitor is discharged and then the
auxiliary relay pulls in.

While I have this installed and oper-
ating, 1 have never used it for anything,
I had thought about operating a three-
position servo to drive a switch to pro-
vide two speeds and a reverse. Because
the surplus relays in my junk box would
not operate from 3 VDC, T made a 5-
VDC regulator to supply power to the
control circuits. Since the level detectors
are voltage sensitive, 1 felt it necessary
to use a regulated voltage to compensate
for the dropping of the battery voltage
during their normal discharge cycle. The
second 3-VDC regulator was provided
for the receiver for similar reasons and
to provide some electrical isolation. The
relays all have diodes across their coils
to clip the inductive voltage spike when
they are turned off.

The circuit as shown will work and is,
in fact, currently working. The pots are
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adjusted so the relays just pull in at
50/50 pulse signal. However, [ wouldn’t
recommend it as a construction article be-
cause I feel it could be improved and
simplified. I do believe many will find
it interesting and a bit unusual in its
concept. I didn’t list the components be-
cause 1 used parts from my junk box,
but I would recommend any low cost
diodes such as 1N48 or IN66 or transis-
tors such as 2N1303 and 2N1304.

Reedbanks

(Continued from page 5)

contact screws be adjusted before installing
the receiver in the airplane, at least once
each flying season and certainly after any
crashes.
Adjustment of Transmitter Audio Tone
Pots: The basic requirements for margin-
of-safety audio-tone pot adjustment is to
be sure that, during simultaneous opera-
tion, the audio-tone pot is set between la
and Y2 of the way between the highest and
the lowest servo response frequencies.

Again servo response will be used to
determine proper audio-tone pot settings,
since this is what really counts when you're
up in the air. This adjustment easily can
be made at the flying field—if necessary.
When tuning the audio-tone pot of trim-
type servos it is always necessary to run
the trim servo to the opposite extreme
before each frequency sweep so the servo
is able to respond when the reed starts
vibrating. The following procedure as-
sumes that the control system has been
operating and the flyer wants to check his

audio-tone pot adjustments for margin of
safety operation.

1. Retract or remove the transmitter an-
tenna

Connect servos to all reeds to be tuned.
Turn on all power

Determine the servo response band-
width by the following procedure:
4.1) While holding a simultaneous con-
trol, slowly sweep the audio-tone pot
across the servo-response band toward
lower frequencies and mentally note the
pot rotation from the point where the
servo first pulls in, to the point where the
servo drops out. This band width st be
determined while tuning from higher to-
ward lower frequencies. 1t may be neces-
sary to sweep across the band several times
until you get the feel of the bandwidth
available.

5. Now make the audio-tone pot adjust-
ment by approaching the band from the
high-frequency side (still holding simul-
taneous). Find the high-frequency point
and then continue to rotate the pot shaft
down-frequency (o a position approxi-
mately 14 to 14 of the way from the high-
frequency end to the low-frequency end.
This is the proper position for margin-of-
safety audio-pot adjustment.

Proceed to tune all other pots to the
same relative positions in their respective
simultaneous operational bandwidths,

On most reed banks it will be found
that one combination of reeds cannot be
adjusted for good simultaneous operation.
This normally involves one of the trim
reeds and the reed next to it. Don't worry

(Continted on page 28)
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ADAMS
PROPORTIONAL
ACTUATOR

3 sl sty
THIS PATENTED PROPORTIONAL ACTUATOR has
many features not found on others of
its type. Designed for 14 A to 14 A
airplanes. Weighs 29 grams, has 30 ohm
coils on each side of the double coil,
pulling 100 MA at 3 volts. May be used
up to 6 volts. Designed for double ended
relayless or relay type receivers. Features
a Delrin bearing which never requires
any lubrication, and makes the actuator
free swinging, and is part of the secret
of its fantastic performance.

Adams Manufacturing Co. was one of the
first to introduce a proportional actuator.
This is a refinement of eleven years of
testing.

Only $6.95. Available through your
Ace R/C dealer.

EEREAE s
sepr il e enEs

Adams Manufacturing Co.
Janesville, Wisconsin

(Continued from page 27)

about this as it is nearly impossible to get
two reeds directly adjacent to one another
to operate simultaneous properly and, any-
way, trim normally is never required
simultaneously with another control. It
may be necessary to go over all tone pots
several times to get everything working
most smoothly until you get the feel of
tuning the tone pots.

Before each flight check for simultancous
operation of all controls. Whenever simul-
taneous operation is seratchy or nonexist-
ant it is {ime to retune the audio pots and
pick up that margin of safety to insure
many successful flights.

Before making any adjustments always
check to be sure that both the transmitter
and receiver batteries are supplying proper

voltage as low voltage generally shows up
first as a loss of simultaneous operation,

Fig. 5 is a cause-and-effect chart which
gives some insight into some typical prob-
lems encountered with reed-driven servo
operation. In general, the resonant-reed
systems are very good about holding their
adjustments, but since it has always seemed
wise to refill the gasoline tank of the
family automobile before it goes dry, it
also makes sense to know that the two
adjustments just covered have a little “gas
to spare” before they are non-operable.

ABOUT THE AUTHOR

Age 29, married, a mechanical engineer
at McDonnell Aircraft, St. Louis, Mo. In
partnership with brother Jack in a new
manufacturing venture—Delta Specialties,
manufacturers of precision sanders and
heavy-duty starting battery systems for the
R|C HOBBY. Active in R|C for 8 years,
member of the McDonnell R|C M.A.C.
served as Technical Director and fall
Contest Director during 1965, Contest
Coordinator for AMA District VI during
1966 and 1967. Contributed several
articles to the MecDonnell R|C Publication
Carrier Wave—picked up by leading
model magazines. Designed Single-Channel
Gemini Switcher for GRID LEAKS about
twa years ago.

Noteson B & D
(Continued from page 19)
temperature drift is well within the range
of the trim pots on the pulse box. A 2N408
and several other types of Germanium tran-
sistors should work as subs for the 2N217,

but I had plénty of these and used them.

In order to get the same amount of up-
elevator and down-elevator, replace R4 in
the pulser box. The present potentiometer
is a linear taper and you can replace it with
a logarithmic taper of the same resistance.
It is an Ohmite CB-1031, Newark Elec-
tronics number 9F932. Connect a 3.3K-
ohm resistance in series with it so operation
will be in the part of the curve you want.
The result is that you get a 1500-ohm
change in resistance from neutral (in the
increased resistance direction), and a 1000-
ohm change in the other direction. This
results in the same pulse-rate change in
both directions from neutral, and your
airplane now has the same amount of up
and down.

The changes have had considerable test-
ing and gave the desired results every time.
I recommend installing the capacitor in the
receiver even if you do not want to make
the other changes since it helps the range
—and it might save your airplane.

PRECISION STRAIGHT EDGE SANDER

FOR SUPERIOR MINIATURE AIRCRAFT CONSTRUCTION

4 RIGID ANCDIZED ALUMINUM

42 /NCHES LONG =

4 LIGHTWEIGHT HOLLOW SECTION

A EXTRA LONG 42 INGH LENGTH PREVENTS GOUGING.
EASy | STICKUM | Fast AEXCELLENT FOR SMOOTHING STYROFOAM WING CORES.
STYROFOAM AND BALSA A TRUE RIBS AND CAP STRIPS WITHOUT BREAKAGE.
SPRAY ADHESIVE A STRAIGHTEN EDGES OF BALSA SHEETING
P Tt e DOUBLE SURFACED SANDER (COARSE AND FINE SANDING
4 EXc L
" §us§$§'°s"r¢'§'6:mszﬂg§:ss SURFACES). 42 INCHES 8.95 14 INCH MiNi- SANDER 3.95
A LAMINATES BALSA B PLYw0OD |2 SANDING SURFACE SETS (ICOARSE,IFINE) 42 IN. .75 14N, .39
A CoNTAGT AR 3. SANDING SURFACE ADHESIVE LARGE & 0z. TUBE [.89
4 ECONOMICAL —MORE THAN EN— |# PRECISION SANDER PACKAGE (COMPLETE SANDER, 6 SETS
OUGH FOR TWO MULT! WINGS SANDING SURFACES , | 50Z TUBE SANDING SURFACE AD—
SEND 495 HESIVE.}) 42 IN. PACKAGE [4.95 |4 IN. PACKAGE T7.50
5 COMPLETE SANDER AND ADHESIVE PACKAGE (42 IN. SANDER,
DELTA SPECIALTIES | 4 IN. SANDER. 6 SETS EACH 42 IN. & 14 IN. SANDING SUR~—.
PO BOX 754 FACES, | 50Z TUBE SANDING SURFACE AHESIVE, | CAN OF
STICKUM SPRAY AHESIVE 23.95
BRIDGETON ,MO 63044 JACK CAMPBELL
MO ORDERS ADD 3% SALES TAX BILL CAMPBELL
28

Seen These?
(Continued from page 22)

gines, Inc:, 8206 Blue Ash Rd., Cincinnati,
0., 45236): Simplifies motor and tank in-
stallations. Size shown comes drilled
undrilled for .51, .56, .60, incorporﬁ\
molded-in nose-gear bracket for 5/32 w. .
Tank capacity, 10 ounces. Bolts to firewall.
Has fill, feed and vent tubes; tank threads
onto mount for easy removal, installation.
Offset thrust incorporated. $7.98

Straight kdge Sanders (Delta Specialties,
P.O. Box 754, Bridgeton, Mo. 63044):
Although an ad describes these sanders,
only a good picture reflects the cleverness
and appearance. We've found it especially
useful on ribbed wings where inconsistent
rib depths once resulted from a moment
of carelessness—to say nothing of break-
ing ribs with a knee while sanding or rip-
ping out cap strips! Short sanding boards
can break ribs; this gadget insures precision
sanding. Our sample is red anodized
aluminum, comes in handy for checking
alignments, too! A great conversation piece.
Sandpaper strips, coarse and fine, attach
with special cement to opposite sides.
Sander shown is 42 in. long, $8.95. Small
one called Mini-Sander, 14 in, long, $3.95.
These fine tools have many uses: smooth-
ing core wings, truing up balsa sheet edges,
etc.

Digimite 4/ and 8 (Bonner Specialties,
Inc,, 9522 W. Jefferson Blvd., Culver City,
Calif.): At $425 complete and ready to
operate, former operates four proportional
servos simultaneously (%20 extra for
52MC, to be available on 72 MC when
and if authorized); latter, $615 on 27,
3635 for 52, to be available when and if
on 72, will operate up to eight servos
simultaneously, Not shown in the picture,

the eight has auxiliary control panel

upper, left, front of case.

Starlite 300 (Sampey & Co., Orlande,

Fla.): A three-channel proportional sys-
tem, with provisions for incorporating ad-
ditional airborne capabilities, the Starlite
300, meets both Class II and IlI require-
ments.

The new tri-channel 4 system utilizes
809 of the same circuitry of the Starlite
500 quad-channel. Accuracy of surface
control servos lo centering is stated within
19%.

Three channels control motor, pitch and
roll, making the analog system compatible
with a great variety of model aircraft. All
control functions may be trimmed in flight.

Insertion of an additional servo into the
yaw channels can adapt to full-house multi-
operation. Additional provisions may be
incorporated to allow rudder channel to
be disconnected during flight when throttle
is greater than three-fourths open. Aileron
and rudder control surfaces can be me-
chanically coupled.

Cost of the complete ready-to-use sys-
tem, which includes one-watt transmitter,
receiver, three 2.4 VDC servos and pre-
wired connector plugs, is $245.00 (less re-
chargable batteries and charger). Complete
system with batteries and chargers is
$295.00.

Willoughby CLOU: (Willoughby Enter-
prises, 14695 Candeda Pl., Tustin, Calif.):
CLOU is unique as gliders go, for the kit
provides two wings of 75- and 95-in. spans,
and a removeable nose section for installa-
tion of a .049 to .051 engine. In this man-

ner, the CLOU can be flown as a t]‘)ern'mlH

seeker on tow lines, or with the power #

the nose with the 95-in wing; can be flow/ "

as an aerobatic glider with power with
the 75-in. wing, or without power on the
slope with 95-in. wing. Equipped with an
all-moving tail, 4- to 6-channel multi equip-
ment is recommended. Fully detailed step-
by-step photo instructions. Full description
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of the CLOU, together with 20 other radio
controlled gliders, can be had by mailing
10¢ in coin to cover handling and postage
to 14695 Candeda Place, Tustin, Califor-
nia. 92680. (Please mention GL!) $30.00.

Fuel Pump (C&M Products Co., P.O.

s+ Box 98, Blue Springs, Mo.): Nicely made

aand truly useful pump enjoyed by your
editor during "65. Inserts into top of stand-
ard (two neck sizes) supermarket plastic
bottles, To operate place finger tip over
small vent hole in the neck-stopper, and
squeeze bulb a few times to establish
pressure within the bottle or other fuel
container; fuel then flows into your tank.
Flow stops instantly when finger removed
from vent. No. 62 pump shown, $2.79.
C&M has engine primer, bottle 29 cents
—useful, too, for dispensing Glo-Life into
venturi of running engines.

Worth investigating are C&M fuel plas-
tic bottle tanks, wing attachment nylon
screw kits, nylon screws, shrink tubing,
polypropylene hinge material.

Tocsin Reed Relays (Tocsin Electronics,
Inc., 1808-76th St., Brooklyn N.Y. 11214):
Reed Relays are used in all types of elec-
trical controls because of reliable opera-
tion, small size and freedom from contact
malfunctions. A reed relay is quite simple,
consisting only of magnetically operated
set of contacts hermetically sealed inside of
a glass tube filled with an inert gas. The
sealed tube is surrounded by a actuating
coil, Tocsin has developed a new process
for making these relays operate with a
minimum of power, without increasing
their physical size. The Tocsin Model A
(SPS1') and Model C (SPDT) only re-
quire 0.7 ma. at 6-volts (Nom).

Tocsin has encapsulated the relays to
protect them from shock, water, fuel and
vibration; also uses standard reed swilches
made by Hamlin. Gordos or G.E.—which
have contact ratings of 12va for AC and
10 watts DC. These new reed relays have
found acceptance in the industrial elec
tronics field and because of mass-produc-
tion they can be sold at lower cost than
un-encapsulated, higher current units. (See
ad in January-February issue for details.)

Monitor
(Continued from page 25)
sight into the mysterious worid of publish-
ing.

He is frequently vulnerable. For exam-
ple, one might assume that six people read
every issue of GL. Or 10. Or whatever it
takes. So instead of 14,000 plus, you could
say that 140,000 people read GL. (A king-
sized fib for sure.) But we've seen such
figures concocted in the past, of a half-
million.

GL is proud to have the smallest circula-
tion. And brag about it. It's the kind of
people that count. You can’t sell acoustical
ceilings to Soupy Sales fans on TV, Even
more confusing is the fact that the big
magazines serve diverse interests, so that
the “little” RC specialist should be com-
pared to portion of the bigger magazine's
audience, not the whole thing. Then all
books seem to have newstand circulation—
GL does not. What the manufacturer
doesn’t understand about fine print state-
ments is that normal expectations of news-
stands sales in the hobby field run to about
a 50% return. In other words, if you print,
say, 100,000 (for the sake of round num-
bers, and not for comparisons) and put
60,000 of that on the stands, you normally
end up with a 30,000 sale. Of course, there
are subscriptions too. And special distribu-
tion in the hobby shops.

If you peddle half as many copies in
hobby shops as you do on the stands, you
are doing well, Half of 30,000 in this case
being 15,000, we now have 45,000, Add,
say 5,000 to 20,000 subscriptions depend-
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Viper ($17.95)

Stabilizer Kit

The Seadon Sets the Pace

FOAM. WINGS,

“ Pre Cut Airfoils

v Pre Cut Baksa and Plyweoed Parts
wr 1/16"x4" (Sig) Balsa sheeting
Jr Pre Cut Tips aixd Dihedral

% Beautifully detailed plans
Tourus o Candy e Viscoun! « Clark Y
Beachcomber o  Stormer e Ovion e Taurl
Falcon §r, ~» Falcon 56 = Jenny » Kwlk Fil |

Kwik Fli Il & PsShooter »  Swept Taurus
Swept Orion. e  Aristo Cat e Intercepior

chack our speclal order servies

$4.95

ECON—-O-—LINE
INCLUDES:

+/ Precision cwt airfoils

v Pre Cut Dihedral

v Pre Cut Servo Box

J/ Joiner Spars

V Landing Gear Mounts

v Tips

v Complete detalled Plam

Available same airfoil £ 7,95
ns Kits.

)

14.95

uipmens, Order
of medaling. Complets inviructions.

5 .S)far .Sjen'ed

BALSA COVERED

% 3% %

Completion in less than 1 hour. Foam cores balsa
coversd and ready fo be joined. No sanding re-
quired. Finish can be applied directly ovar cover-
ing (no silking necessary). Mylon hinges, sirip
ailerons and prefi d wing tips included. Land-

m 5 8.50
Cut it oam foam core wingr. His asty 1 You have the
right B

Gator Glue $ 1.89

 lar

A F . r d shumter
utilizing a Bosch airfoll with strip
Dﬂmdupunlyhrllnmdlh
29 to A5engines. Will accomodete sny
read system or the new 3 4 1 proportionals.

kit $22.95 Profsb_$54.95

Plams Only 22,00 R.O.8. Direct Only

ing gear mounts installed. $24.95

Taurus C;ndl FI. Ps%mogrl . Be;rbcl\c?mb‘q_.\____
St . w e I «  Taurl -
Falcnrl 5 .+ Faleon B4 # kﬂf o Aristo Caf
Stabilizers _$ 9.95 L4 Blas ORly
erseas:  Prices slightly higher
Contact: ~EXPORTATIONS
2137 N, Marianna Avenue

st beachure _ NERIRFT SR ORIAND. FLORIBA

Accessory Kit $3.95
for 1 to & channels. Uses .09-.15 engines

e
poyaf C)ﬂacématfz rm
. =

MEINKE MODEL ENGIN EER!INIG

ing, and you've got 50,000 to 65,000 out
of the 100,000 printed, more or less. And
that's a fairly nice business in the hobby
publishing field. Of course, manufacturers
sometimes extract the impression that
100,000 printed is actual circulation. Why
disturb their bliss? (Published statements
are “certified” not sworn to.)

How small is Grip Leaks? Well, it has
almost 100% more subseriptions than RC
Modeler, and about 75% of the subscrip-
tions of a 40-year old giant like the
American Modeler. Really. But we stack
the cards on these august temporaries who
really sell more copies than GL does.

1f we pretend you’ll see through us—
being model builders and flyers. Doffing
our caps to all those biggies out there, a
salute from the proud smallest! GL prefers
to remain a low-key but traditional part of

the radio control publishing field. Come to

think of it, like Avis, we aren’t too proud

to be second best (numerically speaking).
% =3 ik Ed b3

What's in a name? Eight years ago when
this publication was begun, GL was a per-
fect title. Now everything is transistorized.
So why Grid Leaks? Well, anyone gets used
to a given name and, if the name grows
dated, it is still the handle by which your
many good friends know you.

Actually, GL owns more titles than any-
body! Model Aircraft World—thought up
by John Maloney—is a beaut. Then there
is R/C Date Service. With so many ftitles
and cover announcements knocking about,
we have more cover decorations than a
Russian general has ribbons and medals!

So. sadly, a change should be made.

(Continued on page 30)

56" R/C FOR MULTI-
CHANNEL, GALLOPING GHOST

Model

Go-Ac .

¢Smaller
sLighter
*Stronger

*More Reliability
sless Drain

still Only $]14%5

Alir Guide
Systerms’
S A

PROPORTIONAL

S:E-P GG Coupling Kit $1.00

A5-.19-.35 POWER. g ol SR S L
L °r g
KIT 514?‘5 o Direct Fromm Eitaed
Scorpion Plans Only, $1.50pp. .
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P-SHOOTER BRINGS YOU

aquick and simple way to peak multi perform-
ance, the likes of which you have never seen
before! It s n compact, lightweight design
which provides the ruggedness and maneuver.

ability required for exceptional performance at
ANY Aying Feld)

Clean, simple lines give it penetration. A good
high lift-low drag wing allows maneuverabil-
ity. Stability and ease of flight comes from the
proven force arrangement. Add the trike gear
for ground handling and you have & winning
combination?

AT ALL HOBBY DEALERS
If not available, order direct.
(Include 25¢ for postage)

BIRDS OF

P-SHOOTER

JENNY'S TRAVELING COMPANION FOR MULTII
THE KIT BRINGS YOU

precision prefabrication that lets you assemble
instead of build. Put it together like the plas-
tics and enjoy more Rying time!

Taking ddvantage of the Iatest in woodworking
technigues all parts are machined and eut to
the finished size resdy to use. This even in-
cludes the plywood fuselage which provides the
engine, gear and B,/C mounts, You will like it!
All the special hardware is furnished tncluding
» universal engine mount, plastic strip hinges,
formed windshield and complete trike gear.
Plans are full size, instructions complate,

A COMPLETE DELUXE KIT INCLUDING TRICYCLE LANDING GEAR . . $21.95

3833 HARLEM ROAD

deBOLT MODEL ENGINEERING CO.

“"Home of Design-Engineered Models"

FEATHER!

BUFFALO 15, N. Y

FOR .29 to .50 ENGINES
6 to 10 CHANNEL RADIOS

Wing span: 577

BOOKLET and CATALOG
Post paid . . . . 25¢

Grip LeEsks—like a faithful ship flown so
well for years—is hung up in the upper
lefthand corner of the cover, to remind us
of past pleasantness—and good things to
come. Use it if you like! For the new-
comers, the majority of folks as this hobby
continues to grow, we bow to John's gift
for coining apt titles, but prefix his old
Model Aircraft World with Radio Control,
which is what we all are here for.

We'll all be saying and using Grm
Leaks for a long time to come. We'll also
know it is a “Radio Control World.”

e T S L

One of the more inspiring aspects of
radio, is the plethora of imaginative, won-
derful accessories and equipment. In free
flight, one’s notion of a nice accessory was
a Tatone tick-off timer, or merely a good
determalizer fuse! To the control-line man,
a good set of wheels, a U-Reely handle, or
even just a throttle, was a big deal. To
most of those who have lived through the
remarkable expansion of radio, today's
gadgetry is something out of James Bond.
1t is hard to get used to—even to believe.

Foam wings and cutting devices. Fiber-
glass shells. Brakes—electric no less! Steer-
able nose struts, Enough hardware for a
single manufacturer to find it hard to
squeeze into his page ads all the things he
makes. Nylon screws, all kind of hinges,
nice tanks, tubing, quality kits that one
almost hates to put together for fear of
messing up the box of goodies. It has got-
ten to the point where a designer is apt to
list all the gadgets and pieces he'd like to
use for convenience, or fun, and create u
ship to accommodate them all.

Kwik-Links. flexible cable and noiseless
tubing. Nickel-cads. Chargers. Provided
you are good enough (and lucky?) to keep
the dream crate in one piece—it’s like own-
ing an extra sport car, or your own big
airplane—perhaps much better! No wonder
it's so hard to think of anything, or any-
body, else when you get those sticks under
your finger tips and a smooth, bright col-
ored beauty zipping across a clear blue sky.

Readers Write
(Continued from page 2)
found out why it works,

The trick is that using this frequency
fresh and not salt water must be used. The
penetration is guite deep in fresh water
and the refraction angle of this frequency
is such that, even if the sub is too far away,
if it's close to the surface, it still works.
As to the particulars of my system, the
antenna is painted with enamel (black) so
that it is not electrically “grounded.”

However, there is another more impor-
tant point, that I use a reed system which
must be actuated with a particular fre-
quency signal. Therefore the system will
not go haywire if there is a rust spot on
the antenna or if the paint is chipped off.
The system will just not respond to a
command. This will occur if the antenna
is over approximately 100 feet from the
transmitter, If the sub is closer than 100
feet it will work even if the paint is chipped
and the antenna exposed.

I have even operated the sub with the
antenna completely within the sub hull but,
because the antenna is in a horizontal posi-
tion relative to the radiation refraction
plane (the surface of the water), the re-

v WHAT DO YOU NEED_ -

HAT DO YOU NEED_ _ _
I A WOR K-l:ﬁOAHL) WITH PINS & NEEL)_L-EH _?
I ocWouldnt you rather have a” Uni-J g%

The BROADFIELD "UNT-WING-A=-JIG" was DESIGNED to
peet YOUR REQUIREMENTS for a FASTER, MORE EXACT
IMETHOD OF BUILDING; IT'S THE UTMOST in wing jig

IRUILDING-SYSTEMS .

QUNI-JIC sets up IN MINUTES.@®.it's COMPLETELY AD-

TI0STABLE; it BUILDS all leading R/C wings and
:stubilizers.. MORE THAN 100 UNIQUELY DESIGNED
1TIG-PARTS (5lot-lock) to SECURELY

Jwith RIBS; RIB-HOLDERS set in A

lin ANY desired SPACING,

#CAPACITY: @ 727 SpAN @ 12" CHORD - plus |
WY degres DIAEDRAL.

...... It's been tried and tested
prany well-known radio-contrel modelers.

QDUPLICATION of SPARE WING or STAB. in any SET-UP

Iis FAST and ACCURATE.
$TIG-COMPONENT

— * ASK YOUR DEALER or ORDER DIREEST *
KUNI—W

ING-A-JIG (UW72) with extra stab. parts — Sal.
QERO.—'\DFIE,LD ATR-MODELS ASHLAND, MASS. 01721 U.8
A S
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SETS UP for TAPERED or €O

'S PRECISTION [SAW-CIT) to SIZE; birech
Iolyweod (L/T edge) supporters; bass-wood drilled
l.& notched cross-members,l-36"L.aluminum channels.

-supportsJI1G‘for E-Z
a%ze..ss for cementing

P & BOTTQM =-

sponse is faulty at certain distances and a
given depth of water.
So in short, the antenna works best in
a vertical position, and is neither electri-
cally, electromagnetically or magnetically
grounded, just partially insulated by the
water.,
ARTHUR S. MEYER, Cincinnati, O.

THOSE DRATTED WARPS

Since I am trying multi now, I am hay-
ing trouble building some symmetrical
wings, I have built the Tauri and then the
Mighty Mombo. My trouble is warps. Will
some of GRID LEaks readers send in ideas?
I would like to know how modelers use
warped spars or do they throw them out

and cut their own. Also, do they pin the_
c%\

wing structure down to base wood, or

they use a heavy cardboard (Y2 inch) as °

do. I do not know whether it’s these warped
spars that are doing the dirty work or
whether it’s the glue drying, or both, that
is making the warps. Anyhow I feel sure
my wings were straight after pinning down.
I have never had this trouble with flat-bot-
tom airfoils.

I'll never buy another model kit until 1
find a way to overcome this, unless I can
find straight spars or a way to build these
wings,

I steamed, heated and counterwarper my
wings, only to have these wings warp right
back in when dry. It appears to me that
these thick section airfoils have to have
some bricks on them to hold them straight
till they dry.

SyrvoN WoHEUTOR, Columbus, O,
e Warps are a common problem. One way
to lick the warp is a foam wing—but it
costs more and requires its own building
technique. Never hesitate to replace a bent
or wrongly soft piece of spar or edge mate-
rial. Balsa often warps in the box, or on
the shelf — even when laid flat. A bent
piece of wood should never forced into
position, or forced flat with pins on the
bench. The bench—or work board—should
be true, smooth and thick enough nor to
develop warps in itself. Parts should never
be force-fitted into a wing or tail. Never
remove the panel from the board until the
glue is really dry. (If stull wet from wax
paper, allow to dry.) If a warp is built into
a D-sectioned sheeted wing, it probably
cannot be removed. Flying surfaces with a
slight warp sometimes can be propped
for an epposite twist and left under weighi!
for a number of days. If warps are steam
removed hold the surface with excess op-
posite warp until cool — don't just come
back to true, go bevond it, because the sur-
Jace will fight back toward the original
warp and, if you are lucky, will neutralize
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b’em;a,éd the _a!d',‘&‘mi new twist. Dot
stretelr wet silk to the breaking point, espe-

cially foward the rear, outer tip. Probably
the ghéatest unsuspected cause of warps is
a careless job in joining dihedralled panels.
Don't force anything. Be sure things fit and
1 line tip the leading—or trailing—edge with
he bench edge; many a wing has a degree
or two of sweep, either forward or back-
ward according to the builder’s mistakes.
Jig up the wing firmly, accurately—prepa-
ration for assembly is half the baitile.

EXUBERANT
1 cannot, in any unigue way, express my

delight and exuberance over your editorial

in the November-December issue of G.L.
1 can only say that I felt good, very good,
after reading it. Your explanation and
description of what single-channel flying is,
put on paper what I have desperately been
trying to convey to those who are indif-
ferent,

I am a freshman at Lafayette College
and hope to become an electrical engineer.
Tt was because of my hobby that I chose
the curriculum I am now in, and T hope
that when I finish school T can contribute
in every way possible to the hobby.

CaLvIN P. Roach, Jr., Easton, Pa.

PLAY BOY? WHAT'S THAT?
A friend of mine recently gave me about
a years back issues of GRID LEAKS. It just
happened that my December issue of
PLAY BOY arrived the same day. To date
Grib Leaks has had the upper hand. En-
closed you will find a check for our first
subscription to Grip LEAKS. Keep up the
tremendouns work. Your magazine is a cor-
nerstone of this great hobby.
Duarp MaTENKOSKY, McDonald, Pa.

: SOMETHING FOR EVERYONE

‘I Just a few lines to let you know that 1
sure enjoyed Grip Leaks. I never thought

that the help 1 gave way back when, would

result in such a wonderful magazine. GRID

LEAKS has something for everyone, whether

beginner, expert, or experimenter,

1 have several beginmers in my North
American Aviation Eagles R/C Club, and
they get a lot of their questions answered
by GRID LEAKS. :

If there is anything I can do to assist
vour effort (it is an effort, I know) please
jet me know. Keep up the terrific job, it is
appreciated by all those who can't afford
the expensive and exotic proportional sys-
tems, ;

Bop BowenN, Torrance, Calif.

(Continted on page 32)
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FOUR ACES!

FOR FLYABILITY YOU CAN‘T BEAT A MAMBO!
-3

Mambo Special

Mighty Mambo

ENGINES .29 to .45 ENGINES: .09 to .19
SPAN: 68 in. SPAN: 52 in.
FOR: Single, intermediate, FOR: One to 6 channels.
or full-house R/C trainer. PRICE: $12.95
PRICE: $21.95
y, J
N N

Mambo Trainer Minnie Mambo

ENGINES: .09 to .19 ENGINES: Half-A
SPAN: 48 in. SPAN: 36 in.
FOR: Single-channel trainer. FOR: Single-channel trainer.
PRICE: $8.95 PRICE: $4.95
- 5

NEW 1966 CATALOG ON REQUEST: Contains more than 100 items. Send 10¢ in coin to
cover mailing and handling. PROFESSIONAL SECRETS OF MODEL AIRPLANE BUILDING: 15¢.
PROFESSIONAL SECRETS OF CONTROL-LINE AND CARRIER FLYING: 15¢: WRITE T0 ¥

STERLING MODELS, Belfield & Wister St., Philadelphia, Pa. 19144

GRID LEAKS FULL SIZE PLAN SERVICE

ACCURATE INDIVIDUAL CONTACT PRINTS
FROM THE ORIGINAL DRAWINGS

Featured in This Issue—SKY SQUIRE $3.00
L ]
OTHER FINE R/C PLANS FROM PREVIOUS ISSUES::

MIDGET MUSTANG ... $3.00 DOBBIN ___$3.00
CURTISS ROBBIN ... $2.00 MORANE SAULNIER TYPE L ___ $2.00
PIETENPOL AIRCAMPER _ $2.00 R/C JAY ... $2.00
OX-5 CHALLENGER ____$2.00 TOKI DOKI .. %$2.00

R/C DATA PLAN SERVICE « BOX 301 e  HIGGINSVILLE, MO. 64037
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ONE MAN’S MEAT...

You seem to be leaning more toward
the single channel flyer——and I hope this
continues. The other magazines are going
to the multi-channel pilot, so let's keep
Grip Leaks for the single-channel pilot.
I recently bought and sold a multi-channel
outfit. Having been a commercial pilot
with many thousands of hours, I simply
could not get used to jumping all over the
transmitter to give the various control sig-
nals. I have gone back to the single-chan-
nel pulse-proportional, via the Controlaire
GG Transmitter, SH-100 receiver, Andy
Wright Decoder, Reynold’s Proportional
servos and a modified Duramite for motor
control. The control function is beyond
belief, exactly what an old pilot needs,
but only time will tell how the unit will
hold up for durability. This system is, in
my opinion far superior to the multi-
channel.

I must agree with Mr. Arnold Curtiss
of New Zealand re his reference to the
Airknocker. Having built and flown one
on plain single-channel, I know what he
means. Am going to build another one
this winter, and use the above equipment
and a Cox 15 RC. Think this will have a
marvelous glide but be as wild at full
throttle as the modified Jenny (modified
by removing some of the wing incidence
closer to 1° for pulse} with a McCoy 35
in the nose.

As your G/L Report in this issue on
the Citizenship Proportional and the Mec-
Coy 35 points out, this McCoy 35 is prob-
ably, along with the McCoy 19 RC, the
best buy and performing engines on the
market, particularly in view of their cost.
Anyone over looking these two are mak-
ing serious mistakes. Can’t see spending
twice as much for an RC engine that

doesn't idle as well, and respond as well
when you open the throtile.

Bos Rosg, Kansas City, Mo.
e GL is not a single-channel magazine!
Because the popular press is so multi con-
scious, GL's halanced coverage of all kinds
of radio, and models, makes it the leading
exponent of single-channel. Actually, the
staff primarily flies multi but believes in
screening contributions for both quality
and variety. If every reader was required
to spend 31000 for ship and equipment as
the price of participation, the magazines
would go the way of the gas tube,

Covering
(Continued from page 18)

and quite a few hours of careful work-
ing to instructions. But measured against
the repeated coats of dope applied to
silk, with the wait for each to dry, it
saves considerable time and, the bigger
the area to be covered, the bigger the
saving. Avoiding that first coat, or two, of
clear on dry silk is a bonus in itself! While
MonoKote will take double curvatures,
the larger flat or single-curvature sections
—as on fuselage sides or on wings, go
faster, with more time, relatively speak-
ing, being spent on small-radius double
curvatures that require progressive work-
ing with the iron, and hand.

Exactly how much time can be saved,
we cannot say. But if filling, color doping
and finishing are included, it could—as a
wild guess—be 50 percent. Top Flite says
75 percent. You can do it in less than a
day with MonoKate, but at least two days
is required for the completely finished and
painted silking,

MonoKote applies suitably to either the
solid or skinned structure, or to an open
frame. Trade-show demonstrations in-

SLOTS OF FUN

Pete Moss, [no relation to Stirling), darling of the slot race set, has quit racing. He claims
it was because of his big wreck at the Hobby Trade Show. Pete popped his slot in the hairpin.
It was bloody awful. A three-quarter inch scratch on the bonnet of his Lotus.

Pete had been in the same groove too long—was ready for a change—for some real

excitement—for flying a model airplane.

Pete never got off the ground in his first model airplane contest. But, now he is on the right
track, has joined the Academy of Model Aeronautics.

Retired slot racers attention! Pete Moss says, "For real speed, thrills, satisfaction and
attention—build a model airplane and join the AMA."

_________________ -,

Application—For Membership, thru Dec. 31, which includes:
| ® Sport/Competition license ® Model flying insurance ® Magazine subscription

|
Category and cost based on age as of July 1, 198é: |
|

| Jr. O $3.00 Sr. [] $4.50 Open [] $6.00

| Name pEhER I e e et el Sptie S WS e e T =
} Address ... ... ... R Ut e s L ;
| City and State i s St S ET AT e SO [ SR ZIP L Wion e B |
! ACADEMY OF MODEL AERONAUTICS, 1239 Vermont Ave. NW, Wash.,, D.C. 20005 |

cluded covering of a Nordic-type wing,
which is much lighter and less twist re-
sistant than sturdy radio wings.

It is surprisingly light. At deadline GL
was unable to make actual weight com-
parisons of identical surfaces covered with
silk and MonoKote but can say that t
stabilizer so hurriedly covered, was s ¢
prisingly light, and definitely lighter than
what would be anticipated with color-
doped silk. Comparing both materials dry
is meaningless, since most of the silk cov-
ering weight comes from the doping,
which involves an absolute minimum of
five coats, probably six, and usually closer
to ten before the job is done,

Patching is easy. Due to the strength of
MonoKote, obstacles that ordinarily jab
holes through silk, in this case, make
dents. These remove with a hot iron. Ac-
tual tears can be patched with pieces of
material, bonded and shrunk as before.
Trimming is accomplished by bonding the
desired color, cut-out material, to the
base covering.

It 1s embarrassing to repeat manutac-
turers claims for any product, yet despite
the many glowing claims made for Mono-
Kote the promotional statements do ap-
pear to be specifically realistic. Not all
builders go along with things so revolu-
tionary and many, no doubt, will stick to
their familiar silk and dope. Many, we
suspect, will go MonoKote.

Indicative of its plausibility to the
builder is the fact that pro-and-con discus-
sion narrows down to just one point: cost.
This is so because the one thing that
catches the eye is the “high” price per
sheet, where the consumer is conditioned
to thinking in terms of a maximum of
$1.50 per square yard of silk—Dbut less
dope. MonoKote, costs more than twice

the price of silk alone. Agreement quickly
follows that it is not significantly more
costly than silk when the price of finished

If we assume that a difference between

* covering jobs are compared. m

the two raw materials runs to roughly $5 "&°

for a big aircraft, most of the difference
will be dissipated by the cost of clear and
colored dopes, and fillers if you use them.

If this new material offers a better fin-
ish, greater strength, and a saving in time,
the cost will give pause to no one.
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For lhe WUlmasl in dvanced . . .
ENGINEERING, QUALITY, AND RELIABILITY
... DEPEND ON KRAFT

KP6 with four servos $489.95

\_AVAILABLE FRANCHISED

FROM YOUR DEALER




YOUR R/C SYSTEM IS ONLY AS GOOD AS YOUR
ACCESSORIES ... YOU CAN RELY ON ROYAL!

EXCELLENT HARDWARE COSTS NO MORE!

THE WORLD FAMOUS

ROYAL ACCES '
OYAL ACCESSORY KIT ROYAL MULTI SERVO

2—Aileron Bellcranks

2—Nylon Control Horns Model RMK-SN. ......... fgreen) SN ............. $24.95
2—Aileron Horns Model RMK-T . .......... red) Trim .. .......... s $22.95
All necessary mounting hardware Model RMK-R .. ......... (Blue} Relay ............ $14.95
Cat. #R-35. .. ... .95¢ RMK-S Servo Tray, Trim Bar and Hardware

If unavailable from your dealer, order direct for prompt delivery.

ROYAL
TH-B36
MULTITESTOR

The finest single channel servo available today.
The combination of Royal Model No. 7 and No. 7A
gives the single channel flier positive rudder control
plus three position throttle. Each servo measures
174" x 134" x 1" and weighs 2 ounces. 3 pencells
power the entire system. Price of each servo is
$14.45.

Outstanding bargain. Compactness and rugged con-
struction keynote this fine Royal Products Multitestor.

DEALER Conveniently carried in pocket or field box. Ivory color,
INQUIRIES 2%" X 2ip" X 134", Cat. # TH-B36 $9.95

Heavy duty leather carrying case. . .Cat. # L-B36 $1.95
INVITED

g r——
e

Royal Products =
{I[I[’l][l[’ation | ROD ADJUSTOR AND COUPLING ‘>

The most universal connector on the market. Suited to
all disc and eyelet type servos. Quality and Reliability.
P.O. BOX 22186 Easily installed and adjusted, chrome plated.

DENVER, COLORADO 80222 Cat. # R-21 Pkg. of two 58¢




