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CONTROLAIRE
MADE IN THE US . A°

THANKS TO THESE SUPPLIERS — CONTROLAIRE IS TOP QUALITY

MADE IN OHIO BY TEXANS?

We are happy to announce that Bev Smith is now associated with World
Engines in the role of Product Consultant. Bev called in from San
Francisco the other day with this bit of news — — —

He reported that model builders on the West Coast think that our R/C
line “CONTROLAIRE” is really an import; that it is only packaged in
Cincinnati — in an attempt to fool our customers.

It is easy to understand how a misconception such as this could orig-
inate particularly since World Engines is the sole import agent for the
famous 0. S. and Super Tigre engines. Actually, Controlaire is made
right here in Cincinnati and is composed of parts from the very best
U. S. sources. We are so proud of these suppliers that we are listing
them in the column at left. Jack Port and his lieutenant, Jim Lanterman,
are in charge of the electronic end of our R/C business. Craig Asher
runs the tool room. Unlike many radio control manufacturers, Controlaire
has the facilities to do most of its own sheet metal and printed circuit
board work. It really is doing a disservice to Jack and Craig to let the

. misconception stand — that Controlaire is an import — hence, this
YLVANIA 0B VIA ) advertisement. Want to see for yourself? Then drop into World Engines,
ST us Inc. and the Controlaire Division for the twenty-five cent tour.

World Engines,Inca |

8206 BLUE ASH RD. CINCINNATI 36, OHIO
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READERS WRITE

TAKES ALL KINDS

I am quite an interested follower of Grm Leaks. I would
like to tell you that I look forward to it every two months, and
would like to see more articles on ships, cars, tanks, etc., giving
some ideas on the type of installation used. I think that more
modelers would like to try some other kind of models rather
than aircraft. Keep up the good work!

HEenrY H. HirLr, Halifax, Nova Scotia

GOOD OLD DAYS

I believe that you have the best technical R/C magazine
available. Your wide range of articles is very refreshing espe-
cially the recent article on the R/C submarine. This was some-
thing that every R/C’er has given consideration if only in some
far off dream. [ have been at R/C nearly 7 years; a buddy and
I split the cost of a old Wavemaster receiver and a Commander
transmitter, (older tube type) which I put together twice be-

re it worked—this when we were 15 years old. Now I have

Orbit 10 for two years, wore out one set of lever switches,
ope to get a proportional soon as I make my first million!
For two years before I went multi I built a Kraft single trans-
mitter and tube receiver with help of a friend, flew on pulse
using a simple multi-vibrator pulser and a Mighty Midget in
the plane. Just before I got multi I had refined the system us-
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Regular rouE!-up off new™and overlooked

aspects of the growigg R/C field o Shop
talk and just talk o A discussion corner.

BOM: “THE SKY IS FALLING!”

B Discussion of the BOM rule (builder-of-model) so far has
been conducted against a back-drop of “dying dragons,” “wav-
ing of small political flags,” “rubber swords,” and “‘rose-tinted
glasses.” The ruckus evidently began when the RC Modeler
castigated MAN for defending a rule which the former considers
detrimental to competitive RC.

It really began when an Air Force officer in the Far East
objected to a classified ad in Model Aviation for finished models.
on the ground they obviously found their way into competition.
Some experts took issue, saying it did not matter who flew
what airplane, and others, in their turn, lambasted that view-
point. And we've been at it ever since.

In Editor's Memo, Don Dewey, writing an introduction to
a guest editorial by Robert C. Lien, said: “. . . a ruling which
has not only served as a tremendous deterrent to this hobby,
but one which has severely discouraged many would-be con-
testants from entering local or national competition.” Without
for the moment examining the validity of this statement (sense-
wise not taken out of context) we find that Don objects to BOM
in his following issue on quite different (Continued on next page)

———————

ing the same old Kraft transmitter and a Phelps Unijunction
pulser in conjunction with a much-modified F & M Saturn,
a pulse-rate detector and two M-M’s for rudder and motor
control, switching off rudder and pulsing motor control between
high and low speed. Ever since going multi I have done very
little tinkering and a lot of flying. But, still favor the old pulse
system, because of instantaneous control, used to be able to
take a hot contest design and as soon as it broke ground put
it in a near vertical bank two feet off the ground and let it
circle around once, straighten out and zoom straight up for
about 30 feet, then roll out just before it stalled. Well, that was
the good old days!

Don Downing, Wichita Falls, Tex.
SHIP AHOY!

I am taking you up on your offer in your March-April Grip
LEaks, and not hesitating to write you concerning the “Fine
Art of Sail.” I have been radio controlling for several years,
starting out with a 10-channel boat (48" Chris Craft by Sterl-
ing), then to an aircraft which I gave up because I had too
much time in it (being a perfectionist) to see it buried by a
two-second mistake! My next project was a little more daring,
but back to the water again with an Octura-O&R Hydro of my
own design. Having had so much fun and success on water with
the minimum risk of kissing good-bye my equipment, I am
definitely in the mood for trying a sailing machine for my next
project. Would you kindly ask Mr. Hartman and Mr. Reynolds
to send me all the information they have with pictures, and if
you have a list of any other R/C Sail (Continued on page 381)
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THE MONITOR
conifinued

grounds. Just one sentence covers it.

“This is the real point in our stand
against this ruling,” he stated. “If it can-
not be enforced—and quite apparently, it
cannot—then what use is it?" Thus, we
are to consider—as the word “real” indi-
cates—the case against BOM on its prac-
ticality as a law, on a moral and social
rather than materialistic basis. This is
proper.

Why can't we hang BOM for a material-
istic crime? For the simple reason the
many arguments attempting to show BOM
economically damaging are not provable.
Removal of those arguments clarifies the
gtllllical issues on which BOM stands or
alls.

It was stated in an RCM editorial that
two of three contests in its author’s area
are not AMA sanctioned—because of
BOM. We may wonder why the few lead-
ers who organized these contests ignore
the national good, allegedly justify their
policy with the claim that contest activity
depends on allowing a privileged minority
to enter purchased, finished airplanes with-
out the possibility of embarrassing pro-
tests. Sanctioned or not, we can reasonably
assume that most of the competitors in
those meets—if there were enough to be
a criterion—built their own planes. Either
they preferred to, or had not the funds
to buck the chap with unlimited resources.

It is late indeed if we are to assume that
these leaders, who put on the non-sanc-
tioned meets, had no choice! Why would
they have no choice? Obviously, an un-
known percentage of entrants were not
AMA members. And, if they were not
members, one supposes them ignorant of
the meaning of organized modeling. You
can burn up the cost of a membership in
a few weeks flying. Surely we are not to
believe that the Class III expert can't spare
a few bucks—when he supposedly wishes
to pay for custom-built planes? If meet
management does not require AMA mem-
bership, the result will be chaos. Anti-
BOM justification is obtuse logic.

Why don't more flyers enter meets?
Everyone agrees there is little or no rela-
tionship between the sport and contest
flyer. The sport flyer is not interested in
contests, This is an over-simplification.
There was a time when almost anybody
who could find transportation, and  the
means, showed up at a meet. Today in
Class III, the only Class that matters
now, alas, there is a big-league, more or
less professional, aspect to competition.
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Prototype 12-meter model of Defenders of
Americas Cup, from the Reynold's Mfg. Co.
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Among the sport flyers are many who stay
away simply because “they don't stand a
chance.” The winning pilots (who are
good regardless) are those with ample op-
portunity to practice for hours on week-
ends, and often on weekdays. An inter-
national champion writes of twice-daily
sessions. Friends of ours practice flying
the way a concert artist practices the piano.

The consistent winners burn gas by the
many gallons. Failures, accidents, and
wear-and-tear use up the crates. Guys
band together for mass production, using
jigs. They tour regional meets like golf
stars. If other people won't or can't pay
the price, or make the effort, clearly BOM
is not at fault. It may seem that way, how-
ever, to the super-active, super expert who,
with contest fever in his blood, wants to
hit as many meets as possible, and suffers
ague when he must ration his ammunition.

Of course, shy violets should compete
anyway. But the fact they don’t is more
to blame for our contest situation, than
any supposed inability to buy unending
finished crates to smash up on the contest
trail. Patterns, judging, grow harder as
experts grow more skilled. Events are tail-
ored more and more to match increasing
skills of a decreasing number of people.
To the high cost of equipment, of travel,
of time spent in practice, of aircraft, it is
now proposed to add another substantial
boost—the cost of a finished model, or
models. We may yet break the $1000 bar-
rier. How much more advantage can be
yielded to the man with substantial funds?

There is a drift toward professionalism.
The super-expert is not concerned, or does
not risk showing concern, that others do
not build their own models, or that Joe or
Charlie is a member of a manufacturer’s
stable of pro pilots who benefit from an
endless supply of costly equipment which
the true amateur can’t match. An editorial
asks, if a manufacturer’s stable pilot
“proves out systems in competition, mak-
ing the best mark possible to aid in the
development and future sale (our italics)
of the products involved, should this facet
of our hobby and sport be considered
wrong?”

In U-control, the modelers themselves
once raised such a stench—because of
manufacturer’s people flying their own
models for sales promotion purposes (you
see, the “pros” never refused a trophy!)
—that magazines excitedly published arti-
cles against commercialism and profession-
alism, and the New York Mirror (news-
paper), for one, prepared a list of indus-
trial villains (yours truly included, who
never won anything, and Christine Zaic—
she never built a model that we know of).

Cute radio-controlled biplane for Quarter-A motors was made by Herb Clukey, Fairfax,

Feelings reached such a pitch that one
national expert was sabotaged with sand
in his tank, and others who had no affili-
ation but always won—and honestly, too
—actually gave up modeling. Of course,
this is not RC. Graciously, we condone
everything. By doing so, we are making a
monster ot of BOM

We argue obliquely. There is, for ea =
ample, the oft-repeated editorial cliche that
one does not have to make his own tennis
racket, bowling ball, or skis. How many
angels can dance on the head of a pin?
Why not say that the Girl Scouts should
buy A&P cakes in order to win more cook-
ing competitions. Or buy one from the
girl next door? Or let Mom cook the thing
while Susie is out skating. How many
horse-shoes equal how many watermel-
lons? Until we decide that this hobby is
no longer model building—which it has
been for 50 or more years—we have an
entirely different frame of reference than,
say, tennis, bowling, or sking. Nothing new
is being imposed on anybody who has had
a right to buy finished planes. This has
been an amateur hobby with clearly defined
rules. The question now is whether it
should be professional or amateur.

Before taking up the ethical or moral
aspects of the debate, it should be es-
tablished who wants the BOM rule re-
moved, and what is a plane that is not
built by its competition flyer. Many Class
111 entrants prefer—and can’t afford other-
wise—to build their own kit models. They
may or may not use foam wings and fiber-
glass shells, feeling that those excellent
assemblies, which do again favor the chap
with funds, at least require enough work
to maintain a fair status quo. (Though
close to a finished model, they are not a
finished model.) If, occasionally, they are
grounded, or miss a meet, or can fly in
only five meets instead of 10 or 20 (whi‘q
they could do if they had access to pro, =
ucts of someone's basement factory), this
is part of the game.

It diluies the advantages of special
privilege, economic or otherwise. It works
against the ever narrowing limits. of com-
petitive Class III, and for maintaining a
desperately needéd broader base of activ-
ity. When some expert cries that he has
insufficient time for chain building, the
average Joe doesn't bleed for him—he has
no time either! It is a common problem
which always has tended to keep compe-
tition activity reasonably open to all who
feel they must have a chance, however
remote, if they are to compete. And, as
the editorials have said, there is no factory-

(Continued on page 32)
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Va. Both wings knock off, rudder control by escapement or Adams Actuator, etc.
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® Concentrated effort and precision engi-
neering have combined to make available a
servo suitable for all multi airplanes. The
G.M. Geni has overcome all the difficulties
which have plagued the R/C Modeler for
years.

® No expense has been spared to evolve a
servo which will give positive and unfailing
response to every command.

® Strong enough for the fastest .59 pow-
ered model, yet light enough for an .049
multi. The Geni is a gem. |

FOR MORE COMPACT POWER...THE ALL-NEW

M 5 NY

Relayless Multi-Servo
Transistorized $24.95

Relay Multi-Servo $10.95

SPECIFICATIONS: SIZE: 134" x 1% x %"
DRAIN: 180 to 450 MA.
WEIGHT: less than 2 oz.

LINEAR TRAVEL — 34"
TRANSIT (ARM TRAVEL TIME) ADJUSTABLE

POWER REQUIRED —2.4 to 3.6 VOLTS D.C
CONVERTIBLE TO SELF NEUTRALIZING OR TRIM
: HEAVY DUTY TRANSISTOR AMPLIFIER
GOLD PLATED WIPER BOARDS FOR POSITIVE CONTINUOUS CONTACT

AN ALL NEW MOTOR DESIGNED SPECIFICALLY FOR THE G.M. GENI

AN ALL NEW MOTOR DESIGNED

FEATURES: speciicaLLy For THE 6.M. GENI

SINTERED BEARINGS—LUB-
RICATED FOR LIFE.

SILVER BRUSHES AND SIL-
VER COLLECTOR FOR MINI-
MUM “NOISE” AND MAXI-
MUM EFFICIENCY.
ARMATURE DYNAMICALLY
AND STATICALLY BAL-
ANCED FOR SILK SMOOTH
PERFORMANCE.

Available
Separately $3.95

PRICED LOW

Relayless Multi-Servo
Transistorized $24.95

Relay Multi-Servo $10.95

ORDER NOW!




~ The SIGMA 9
Silicon Reed

RELAYLES®
SERVO

AMPLIFIER

... A Step Toward
R | Pulsed Reeds
The components assembled on the “uni- indications for trimming to suit the popular

versal” printed circuit board which has servos now available from the dealer. By CURTIS BROWNLEE

NOT JUST ANOTHER AMPLIFIER!
BETTER IN SOME WAYS—EQUAL
IN OTHERS—IT OFFERS ADVAN-
TAGES WHICH MAKE IT WORTH-
WHILE REPLACEMENT TO TRY.
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ACTUAL SIZE

» This is an amplifier to convert relay-
type servos to relayless operation, While it
has some similarities to circuits already
commercially available, it has differences
in the basic circuitry, and in the goal to be
met. It is superior in some respects to any
previous circuits, and equal to them in oth-
ers. As “just another relayless amplifier” it
is a worthwhile replacement for what you
are using.

Response time is much quicker than that
of commercial Germanium amplifiers found
in most commercial servos. The servo arm

. moves at the same speed under no load, at
Actuating orm 3 slightly less speed Whﬁtz] heavily Ioaded]—

i ] i as compared with the Germanium ampli-
Wipet plole ‘; ;ﬁllﬂe:_ fm’Elers fier. Tll11e amplifier is lighter gnd more com-
o i SR T, o 4—. pact than any others, and fits into practi-
«<a— Wiper e — ® cally any servo.
fingers In order to achieve this fit into a variety
Route of of servos, the amplifier is laid out on a
_ { internal small circuit board. Because this is neces-
i J wires sarily crowded, the beginner who hasn’t

o Jumper =l o built a few small electronic kits is not ready
‘ for this job; it requires some previous
printed circuit ﬁOI%erinng experience to
o il Ty Ty == == avoid damaging the PCB. If you have built
®“’ AESTHIELT 8 e -tg-r-_—.g-’- a few kits, or done the equivalent, you will
Amplifier A have no trouble. :
Mounting : _ It is not necessary to use heat sinks
Short-wires SCrow _ in building this amplifier. The components
to amplifier will stand normal soldering temperatures.
This means using an iron of no more th
30 Watts: a pencil-point shaped tip is 1 ¥
quired. Ersin Multicore solder No. BS 219
Grade K or equivalent is highly recom-

i : . : mended. The .028-inch-diameter (22 swg)
(Citizen-Ship servo: Locate according to mounting holes use¢d.) size of 60/40 alloy is the best we have

Power, signal wires led out at A or B by reversing case cover. found for printed circuit work. If you do

3
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%
&
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A finished amplifier as trimmed for the have been tried for the components, it
Annco. Inasmuch as various arrangements  is not recommended to make any changes.

Brown
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not use too much heat, the work will ap-
oear shiny when finished.

. We will not go through the requirements
b f

components in the circuit, except where
there is a basic difference between this am-
plifier and those already published. Look-
ing at the circuit diagram, you will note
some differences. One is the voltage divid-
er formed by R3 and R4. The transistor
which provides the drive for neutralizing,
Q2, is biased “on” by this voltage divider
at all times when Q1 is not conducting (no
signal). By using a voltage divider of this
type, you will find that neutralizing will
still’ exist if the bias battery weakens or
goes dead. This amplifier will give con-
trollable action without the bias battery,
but will be noticeably slower in one direc-
tion. In one of the most popular amplifiers
on the market, you lose absolutely all of
the centering or neutralizing intelligence
should this battery go dead.

Another interesting thing from the lay-
men's point of view is the transistors used.
As manufactured these units are made up
on a header and encapsulated in epoxy.
They are mechanically strong and immune
to vibration. There is no dessicant pellet
rattling around inside to cause trouble, and
the plastic body, being in intimate contact
with all the surfaces of the transistor chip
as well as the junctions, serves as one heat
sink for all of these.

Some readers are interested in using
pulsed reeds for proportional, others in the
electronics of this thing. The writer has
been working with pulsed reeds for some
time, with mostly confusing, some discour-
aging, and a few fair results. First trials
with commercially available servo ampli-

:rs were completely negative. At the 1964

ats we had a discussion with Ted White
of F&M Electronics about the differences
between Germanium and Silicon transis-
tors, He gave us four of the little Silicon
units—and that's how this started.

Even with Silicon NPN transistors tak-

GRID LEAKS ® July-August 1965

These are the servos with which this ampli-
fier has been thoroughly tested. In general,

ing the signal from the reeds and feeding
it to Germanium output transistors, there
was a slight difference in response time or
delay, There was another great difference
in that these little Silicon units never missed
a thumb signal, no matter how slight or
how quick. On the pulser, though, there

%\w

L

i

Mie S’ 10

re3ponse time is greatly improved. Arm
speed has proved to be more uniform.

was too much delay in the output stages to
get any kind of recognizable proportional
control, even with the pulse rate as low as
5 PPS and the mark/space set at 30/70.
You either had full rudder or no rudder.

Then we received samples of some new
Silicon PNP’s  (Continued on next page)
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with a low enough collector saturation
voltage to be considered for this purpose.
When these were inserted, things looked
better. We could pulse a little rudder, half
rudder, or full rudder. Going back to
thumbs again, the response time was very
good. -Using a variation of this circuit to
drive a Hillcrest servo, we found it possi-
ble to control the output arm in increments
of less than one degree from the trans-
mitter switch. This corresponds to a figure
varying between five to 12 degrees using
Germanium output transistors. This alone
should illustrate how great a difference we
are talking about, and how it can be a
problem with pulsed reed operation.

Some of the important things we have
to cope with when going to pulsed reeds
are:

1. Equal electric motor speed in both

directions, ;
(a) The electric motor itself.
{b) Transistor matching.
(c) Load imposed on the servo.
2. Thermal instability of circuit com-
ponents. S

3. Manufacturing tolerances of circuit

components.

The points enumerated in 1. a,b,c usually
can be taken care of by adjusting resistor
values if you can spend a lot of time. There
is not much we can do about making an
electric motor run with exactly the same
RPM in each direction as long as the mo-
tor is in good shape. We can select closely
matched transistors all night; but if the
load on the servo is changed, one direction
will slow down more than the other direc-
tion.

The load is really the key to the prob-
lem. If you wish to experiment, R10 1s the
best place to start. The lower limit here is
about 100 Ohms, and the upper limit about
200 Ohms using a five-cell nickel cadmium
pack. Under heavy loads, a value of 100
Ohms may be necessary to keep Q6 in sat-
uration. However, the base current of Q6
may be as high as 50 ma. and under mod-
erate loads 25 ma. is plenty of base current
to keep Q6 in saturation; we are talking
about “forced” saturation.

Under normal loads, then, about 25 ma.
of useful collector current which would be
passing through the motor, is instead di-
verted through the base circuit. Let’s just
saw we “guessed” that 300 ma. of motor
current would be required. Going to the
curves, we find that 1.1 Volts will be re-
quired across the base of 6. Thus, 11 ma.
would go through R11 and 30 ma. would
be more than adequate for Q6 base current
to force collector saturation. Subtracting
the collector saturation voltage of Q4 from
the fully-charged voltage of the batteries,
we find that R10 must drop 5.1 Volts at
41 ma. This leaves a theoretical “exact™
value of 124 Ohms for R10. BUT, this is
only for 300 ma. of motor current. If the
motor current goes to 500 ma., this re-
sistor will have to be smaller. So?

Let’s take a better approach. Let's just
forget about the motor and matching all
those little transistqrs and picking R10.
Just use 100 Ohms for R10 and let the
base current of Q6 slow the motor down in
the “Orange” direction, then put a 0-5 Ohm
pot in the black lead to the batteries and
adjust for equal speeds. When you get it
right, you may substitute a fixed resistor
here if you wish.

_ Now that we have equal speeds, are we
in the pulsed reed proportional business?
Not yet, I'm afraid. The transistors and re-
sistors are up to the task, but we still have
to put up with the electrolytic capacitors.
Using pulsed reeds you want the RC time
of C1 and R7, as well as C2 and RS, to be
as “quick” as possible, while still providing
enough delay to keep Q3 and Q4 in satura-
tion when you want them to be. Most of
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the electrolytic capacitors available in a
size small enough for our uses have a tol-
erance of plus or minus 100%. With nor-
mal relayless reed operation we can just
make this value two or three times its re-
quired value and let it go at that, for none
of us has thumbs fast enough to know the
difference.

Sampling signals from a pulser is quite
different, however, and we find we need
some quality now at this spot. Some Tan-
talum 10% types which are very tempera-
ture stable will probably make this pulsed
reed thing go. We have made some inquir-
ies about them but haven't nailed down a
source thus far at a price you would send
up in a model airplane. For now, just use
8 to 14 uF here and for normal reed opera-
tion you should be very happy.

Another thing worth mentioning about
the previously referred to voltage divider
(R3 and R4) is the versatility it lends to
matching this amplifier to various receivers.
Using this amplifier, a six- to nine-volt bat-
tery pack may be used. You may use the
conventional five-cell nickel-cadmium pack
if your receiver is a six-volt job, or you
may wish to use a nine-volt receiver. If so,
just use a seven-cell pack, with 3.6 Volts
bias. Another configuration is six of the
Eveready E-91 cells using two of them (3
volts) for bias.

A few final words about the breaks we
get with Silicon transistors. If you look
again at the circuit, you will note the ab-
sence of the shared-emitter resistance. com-
mon to most circuits. This is usually a 15
to 47 Ohm resistor between the emitters of
Q 1,2,3,4 and the negative lead of the bias
battery, This was not overlooked, but is
left out intentionally. Using Silicon and
putting in this resistor is like putting tubes

in tubeless tires. One reason is that there is
so little leakage with Silicon that for our
purposes we will just say they don’t leak.
The main reason, though, is the higher
threshold voltage of the base/emitter
“Diode” using Silicon. This is about .7 Volt
higher than with Germanium, and this fea-
ture acts as a “Squelch” circuit in a radio,
The need for a shared-emitter resistance to
guard against stray feedback signals such
as motor noise firing the “Off” transistor
is remote indeed with Silicon here. There
is some argument that the resistor is needed
to protect the base/emitter junction of Q5.
It is true that the major limiting factor for
Q5 base current is the bulk resistance of
the junction itself. However, we have meas-
ured the Q5 base current of many of these
amplifiers (Orange lead to switcher plate)
and the highest we have measured was 22
ma. on a five-cell pack, and 35 ma. on a
seven-cell pack, with 3.6 Volts bias. The
junction will stand twice this without dam-
age. In fact, we have driven two Hillcrest
servos stalled in parallel from this circuit
which is a load of about three amps.

With Q3 and QS5 conducting, they both
became very hot, but we left them on for
30 seconds. With Q4 and Q6 conducting,
they also became very hot, but the kicker
was R10. It blistered my finger. After
everything was thoroughly cooked, the cir-
cuit just bogged down and wouldn't func-
tion. After cooling down for 15 minutes, it
worked normally. The base current of
and Q6 must have been in the neighbc
hood of 150 ma. and we didn’t ruin them:
Maybe another second would have done it.

So much for that. Let’s just say that we
do not think this resistor is necessary in
this amplifier.

Nothing has  (Continued on page 26)

GRID LEAKS ® July-Augusf 1965

S

i

b o gt e o




ST SR

TO LOW MOTOR SERVO LEAD

TO UP ELEVATOR SERVO LEAD

TO RIGHT RUDDER SERVO LEAD

TO —6V SUPPLY (GREEN)

TO BATTERY CT (WHITE)

o= FAIL-
* T er— SAFE

FOR REED SERVOS

THIS PARTICULAR DEVICE OFFERS A NUMBER OF
ATTRACTIVE FEATURES, AMONG THEM ADJUSTABLE
TIME, NO RESETTING TIME DELAY, FAIL-SAFE ON
MOTOR ONLY, LEAVING OTHER CONTROLS NEUTRAL.

By G. A. JEWELL

B Maybe you have been looking for something like this
in a reed fair-safe: Readily available parts; quickly con-
structed, using five components on a PC base; small and
light in weight, measuring 1 x 1 x 1 inches, and % ounce;
adjustable time; no separate batteries required; fail-safe
on motor only, leaving other controls in neutral; no re-
setting time delay.

If you have, then try this simple circuit; it has all of the
above features, ;

Construction is so simple that an explanation is hardly
necessary except for this: Twist all leads together and insert
through the hole in the PC base before soldering to the
points on the lands marked with an “X”. The servo leads
referred to above are either the yellow or orange wires to
the servo itself.

In operation the fail-safe works like this: A positive

"’ otential from the up-elevator and/or right-rudder reeds

ill maintain a charge upon the 200-mf electrolytic capaci-
tor through diodes D1 and D2. This charge maintains tran-
sistor T1 in the cut-off state. The diodes isolate the reeds
from the fail-safe and from each another, Additional con-
trol functions can be wired to the fail-safe by adding yet
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Measuring only 1 in. in any direction, the fail-safe can be
quickly made from readily available parts. No separate bats.

another diode.

Upon an absence of a command to any of the connected
control functions, the capacitor will discharge through the
510K resistor. As the capacitor discharges, the base of the
transistor becomes negative and the transistor starts con-
ducting, Its output drives the meter conrol servo to its
low position.

With the values shown, the discharge time is approxi-
mately 25 seconds. This will vary with individual units
because of the wide tolerances in electrolytics. Start with
the value of RI shown and adjust to the desired time by
increasing or decreasing its value in 100K steps. A 100K
decrease will produce an approximate one second decrease
in the fail-safe time. The value of the final resistor should
be between 470K and 1 megohm. e




Pointing out camera port is author Williams. Right—The
camera as modified for an electrically operated shutter.
Actuator basically SN escapement minus shaft and rotor.

by TORREY WILLIAMS

B One of the most surprising aspects of my dabbling in the
RC aerial photo field has been the interest it generated in
modelers and non-modelers alike. When the subject of model
airplanes comes up in non-modeling circles, as I am sure most
of you already know, a “ho-hum” attitude usually results.
However, just mention that the planes are really “camera
drones” (a slight, but perhaps permissible exaggeration) and
show a few aerial photos and the interest response is noticeably
more positive. Photos of the local flying field also draw lots
of attention from fellow modelers as they strive to interpret
the familiar and unfamiliar patterns in the pictures.

Last month’s article discussed how to build a camera; now
let’s turn to the next problem—getting it aloft,

Of course, you may have the aircraft problem solved already
through the use of an available model. If you haven’t, however,
a good bet is to start your design with a “cabin” big enough to
contain your camera and add volume and length as needed to
accommodate the other essential parts. Since stability is a
must for unblurred photos, a high-wing cabin ship is a natural
choice. The “U-214" which was used to haul aloft the camera
described in last month’s article was shown then in pictures;
other shots appear here. It has a simple “boxy” fuselage built
on deBolt’s basic design of the middle 1950’s, as exemplified
by the Livewire Trainer and Cruiser. The wing and stabilizer
were left over from a long-since defunct Royal Rudder Bug
(620 sq. in. wing).

In designing the fuselage, a volume large enough for the
camera was reserved around the CG of the aircraft, in the
space behind the forward cabin bulkhead. Since this is the
area used for the radio equipment in most standard models,
room had to be made, fore and aft, for the other necessary
gear. In the somewhat-longer-than-usual nose are an Orbit 10-
channel receiver, a Justin Micro-Tie board, a motor servo
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The fuselage is shown here stuffed with foam rubber and ready
for the wing and forward hatch cover, Note sketch at right.

(Annco) and the gas tank. The battery, switches, and rudder
and elevator servos (Bonner) are behind the camera. The tail
moment was made long enough to compensate for the extended
nose and a largé rudder was included for directional stability.
No detailed plans are included since the camera to be used Wi
dictate the shape and dimensions which must be satisfied, ar
-your tastes in aircraft design will undoubtedly differ from mine."
As will be discussed later, be sure to leave room for sufficient
shock padding around the camera. Holes are needed in the
cabin floor for the lens, in the fuselage side for the film ad-
vance crank and in the center section of the wing for viewing
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1 #2 PHOTO

.. i #1 PHOTO TOOL SHEDS

; ! L ROCK OUTGROPPINGS

i l HELICOPTER PAD

- SAND TRAPS

-

1 ROUGH
4 9 GREEN PARKING LOT WITH CARS #18 GREEN

ABANDONED
| GREEN

Up on your photo analysis? Matching of photos taken from the same altitude permitted the author to practice interpretation!

_ Part 1 covered the design and construc-
L.tion of a simple roll-film camera. This
concluding article details the mission.
Plane, control system, films and filters.

SHUTTER
ACTUATOR

s

HALSA

B
M RUBBER

BRIDGE

SUE  BULKHEAD

e = S R R Sy L

The careful arrangement of foam rubber for shock mounting Local helicopter pad from 200 feet, shutter tripped by electro-
was found necessary to prevent tripping due to vibration. magnetic fripper. Shows marginal quality of 1/200 second shuz-
ter when plane too the rear ground—I1/500 or 1 /1000 better.
the numbers on the film as the roll is advanced. (Otherwise the made to prove out both the pilot and the ship. Since the
wing will have to be removed after each flight, a tedious chore.) camera represented a considerable expenditure of effort, it was
The hole in the cabin floor should be large enough to permit not placed at risk in these initial flights. A photo shows the
_ the shutter to be cocked without removing the camerd from substitute ballast, a plywood plate with three small iron trans-
‘ ‘ts mounting. I would recommend that this hole not be covered formers bolted thereto, equalling the weight and balance of the
ith acetate which may cause optical irregularities (reflections camera.
or blurring). The hole in the center section of the wing should The control system used, as can be deduced from the previ-
be covered, however, to keep engine exhaust oil out of the ous paragraphs, was a standard 6-channel reed set-up. This
cabin area. The crank hole should preferably be on the opposite has worked very well, giving good, positive control of the
side from the exhaust stack. aircraft. Originally the “U-2%" was fitted with a single-channel
Once the “U-214" was built, a number of test flichts were pulse rudder with a trimmable engine (Continued on next page)
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Aft end MC pushrod aligns with plunger

on standard shutter release cable. No addi-
tional equipment required to irip shuiter.
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Ballast tray used as a substitute for the
camera in author's test flving program.

YOU, TOO CAN
HAVE A U-2
CONTINUED

servo driven from dual pulse-omission de-
tectors. The system worked well on the
bench but the 5%-pound airplane turned
out to be too much for me to feel sure of
with the precious camera aboard. The
growing need for superhet equipment at
my flying site also weighed heavily in the
switch to a 6-channel system. The earlier
system is only mentioned to show how
many different RC hook-ups can be adapt-
ed for aerial photo work.

In order to hold the number of servos
on board to a minimum, the camera shut-
ter was originally, linked to the engine
servo. This arrangement is illustrated. A
standard flexible camera shutter release
cable was passed through the forward
bulkhead and epoxied in place. The plung-
er was aligned with a cupped push-plate
on the rear end of the throttle pushrod.
Whenever the throttle was brought to idle,
the plunger was forced in and the shutter
tripped. This meant that the mission se-
quence was as follows:

1. Plane fueled and ready for flight.

2. Throttle opened. (Switches off)

3. Film advanced in camera.

4. Shutter speed and lens
(f/mumber) set.

opening

10

The hole in the fuselage side .in cabin area
used by crank for advancing films without
removing the camera from the aircraft.

R

fidii s

Top layers of foam removed to show the
servo installation and PC board with
shutter actuator amplifier on bulkhead.

GREEN
—¥
KGTUATOR COIL
2
<
: BLACK
E: 48
REED
22K A
WHITE U m
3 NEN o
Gyld W22 B L
+ 10V 507 et St =
or equlv, ] or equiv. b
=t | RED o

Circuit for shutter actuator from reed-
bank (plane’s batteries). Connect Z to Y,

5. Shutter cocked.

6. Engine started and adjusted. (Switch-
es on)

7. All controls checked. (Throttle not
retarded past half-way)

8. Take-off, climb to altitude.

9. Photo run started with plane aimed
upwind to minimize ground speed.

10. Engine throttled back with series of
“beeps” spaced several seconds apart until
engine was at full idle and shutter tripped.

11. Flight continued and aircraft land-
ed. (Throttle could now be advanced and
retarded as desired. There was no danger
of double exposures since the shutter was
cocked with one lever and tripped with
another.)

The procedure in Step 10 turned out to
be necessary to minimize picture blurring
with the 1/200-second shutter available.
With the “U-212", if the engine servo was
driven from full advance to full idle by
a single command, the plane changed
speed rapidly enough to cause a sharp
forward pitching motion. This change in
aircraft pitch meant that the camera was,
in effect, rotating with respect to the
ground at the instant the shutter was open.
By allowing the plane to assume a stable

or X if more current needed. Higher vol-
tage can overload the transistors.

glide angle before the shutter was ope{ted,
the blurring was  minimized. A 1_|ttle
ground practice helped in making this a

' smooth and natural procedure.

As an alternative solution, particularly
since extra control channels were avail-
able, my next step was to go to an elec-
tromagnetic shutter tripper activated on
command. This allowed the plane to be
put on a stable, level course with engine
near idle and to snap the picture at the
desired instant. The actuator was simply
an old 8-ohm SN escapement without its
shaft and escapement rotor. The armature
was bent slightly to provide more throw
on activation and the device was bolted to
the plywood base of the camera in such
a way that the armature pressed directly
on the shutter trip lever (see illustration).
The circuit used is illustrated. It is, es-
sentially, one of the drive-channel circuits
of a standard Transmite servo.

One caution: When the aircraft switche
are first turned on, a surge of transienJ¥
current goes through the actuator coil
sufficient to trip the shutter. Thus the
flight sequence listed above must be
changed so that the film is advanced, the
aircraft switches (Continued on page 25)

GRID LEAKS ® July-August 1965




B

P S BN |~ T

L T

i o r—

GROUND

ALL DIODES MOUNTED CATHODE AWAY FROM BASE

ACTUAL SIZE

ke S +150
3 VOLT
= 220K
aVAYAY
= = 15
am B amE | + =
ol 200~ 33K
= VOLT 298
=3 32
= VOLT
]
Pz 50 TURNS NO. 24 CENTERTAPPED
Sp= 860 TURNS NO.38
F 852140 TURNS NO. 38
! F= 36 TURNS NO.36 CENTERTAPPED

TRANSISTORS = RCA 2N1I83
DIODES= SYLVANIA IN2069 or EQUIVALENT

By NORMAN L. BEELER

B & D POWER CONVERTER

B THIS CONVERTER'S (FOR THE B & D) CLAIM TO
UNIQUENESS IS A DUAL HIGH-VOLTAGE OUTPUT,
SUPPLYING 150 VOLTS FOR AN RF SECTION AND
—22.5 VOLTS FOR THE PULSER-MODULATOR.
Specifically, it was developed to supply the voltage needs of
the B & D proportional transmitter, as featured in the July
1964 issue of Model Airplane News. It is developed from
the Ace l-inch cup core form.

Voltage input of 4.8 volts was used to keep the individual

¢~ -ell drain to a reasonable value, and give a little better operat-
g efficiency. While it was developed for the B and D system,

it is also a natural companion for the newly introduced Phelps
pulser when used with tube transmitters. The 150-volts high
voltage output will pep up the transmitted RF output.

No special construction techniques are needed to build this
converter, other than a few extra fingers to keep straight the
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wires from the cup core. Small pieces of numbered adhesive
tape will make the chore a little easier. The cup core does not
have much winding room to spare, so neatness in winding the
primary is very important, since it takes nearly one-half the
available winding space. The primary consisting of 50 turns of
#24 center-tapped is wound first, followed by the high voltage
secondary of 860 turns of #38. the low voltage secondary of
140 turns of #38, and the feedback coil of 36 turns of #36
center-tapped, in that order. The secondary coils are most easily
wound by chucking the bobbin in a hand drill held in a vise.
Also, you need not spend too much time trying to center tap
the #36 feedback coil. Just wind on 18 turms, run a loop out
and back, and wind the remaining 18 turns.

The printed circuit board and parts layout does not show a
filter capacitor for the —22.5-volt secondary, as the B and D
pulser-modulator has a capacitor incor- (Continued on page 32)
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The author points to a set of experimental brakes installed on
the rear landing gear strut of his Acro-Bug in October 1964.

i T
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Inside the electric brake, coil-wound spool, right, and outside
sleeve. Instructions cover modifications 1/8-, 3/16-in shafts.

ELECTROMAGNETIC
WHEEL BRAKES

M Here’s the easy way to put reliable
brakes on your RC model. No strings!
No adjustments! Just slip electric brakes
on the landing gear. Use the gear for one
connection, a wire for the other and then
connect a microswitch to the down eleva-
tor servo. Add two pencells and you are
ready to use your electro-magnetic brakes
for a smooth stop or an easy release. These
brakes can’t lock up and the braking action
is like velvet. And furthermore, they don't
limit the motion of the less vigorous pro-

12

portional servos which can be a nuisance.

PRINCIPLE OF OPERATION: The elec-
tric brake is an old-fashioned electro-
magnet gone modern. It consists of two
parts made of special magnetic iron alloy
and a many-turn coil. Current through the
coil magnetizes the iron parts and pulls
them together, The semi-disc brake action
applies a drag torque up to the 10 inch
ounces per brake. This is shown in Fig.
1 where (A) is the fixed core which is
secured to the shaft with a set screw. The

By WALT GOOD

Reliable brakes less Rube Goldberg gadg-
ets! They won’t lock and the action iw
as smooth as velvet. Requires two pen-

cells—won’t limit the weaker servos.

In fact, the man thought of everything!

The brake and wheel assembled to sheet aluminum landing
gear strut. Designed for 5/32-in. shaft, large DuBro hub.

rotating sleeve is part (B). When coil (C)
is energized the magnetic gap (D) is
closed and a very high magnetic force
causes a drag action at (D). Note that
there are no adjustments and even a slight
wear at (D) causes no changes in the
magnetic circuit and hence no change in
drag.

The actual brake is 34” in diameter by
about 4” long and weighs about 42 oz.
The 15-ohm coil can operate on 2 to 6
volts DC depending on the degree of brak-
ing required. One coil connection is the

frame of the brake (A) and the oth
connection is the lug (E). The polarm

is not important.

HOW TO USE: A typical circuit for the
electric brake is shown in Fig. 2-a. Here
one wire is soldered to the nose gear and
the other is soldered to the brake lug.
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FIGURE 2 ELECTRIC BRAKE CIRCUIT

!o\

nose
whee|

FIGURE | ELECTROMAGNETIC BRAKE OPERATION
® @ Magnetic gop
Fixed i
c::r: @ =——0rive pin

@ Rotating sleeve

These two insulated wires are led to two
series pencells and a normally open micro-
switch which is actuated by the movement
.~ of the elevator servo to the down position.
__The photo shows a microswitch fastened
next to the Bellamatic elevator servo. This
arrangement gives 5 in. oz. of drag and
draws about 160 ma. At this rate of drain
and considering the amount of usage, the
pencells will last most of the season.

Many variations are possible. More
braking action is obtained by using up to
6 volts, of course with increased current.
For nose wheel braking, it is recommend-
ed that you start with 4.8 volts and then
increase or lower the voltage as needed.
The flight batteries may be, used for this
purpose and hence eliminate*the added
ceHs. The switch does not have to be a
microswitch but could be two small pieces
of spring brass epoxied to a piece of ply-
wood and then mounted on the elevator
SETVOo.

For maximum braking action it is sug-
gested that two brakes be used on the
main gear as shown in Fig. 2-b. Although
wire (E) from the lugs is shown schematic-
ally, a neat physical arrangement is to
epoxy the wire to the rear edge of the
landing gear. Connections into the plane
can be through a plug or through pressure
contacts on the bottom of the fuselage.
With 2.4 volts and the coils in parallel, the
current is 320 ma. and the drag torque
is 10 in. oz. Here again stronger brake
action up to 20 in. oz. will result when
using up to 6 volts. Over 6 volts does not
increase the drag because of the satura-

4“ tion effect in the magnetic material. Typic-
ally, 2.4 volts on both brakes will give
normal drag. Any small difference in brake
drag is easily overcome by a slight amount
of opposite steering in the nose wheel.
HOW TO INSTALL: The brake is de-
signed for a 5/32"” dia. shaft and the
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FIGURE 3 ELECTRIC BRAKE INSTALLATION
(a) for 5/32" shaft

insulgted wire

.DI0" end play

,,_._-5;32'diu.

file fiat spot

electric broke (large size

installed on down-elevator

Microswiteh
servo of DeeBee system in the Acro-Bug.

large size DuBro hub. A shaft length of
112" is required to hold the brake, wheel
and retaining collar. Here are the steps
for installation as shown in Fig. 3-a.

A. For 5/32" shaf::

1. File a flat spot on the shaft where the
brake set-screw bears. This insures no
brake hub rotation.

2. Slide on brake and tighten set-screw.

3. Slide on wheel, placing brake pins
between spokes.

4. Fasten collar in place allowing about
.010” end-play of wheel.

5. Solder insulated wire to brake lug.

6. Solder. or connect wire to landing
gear.

7. Lead the two wires to the switch
and ' battery according to Fig. 2.

B. For ¥&” shaft (Fig. 3-b):
1. Same steps as for 5/32” shaft except

5/32"collar

o

switch on
I down "elevator”

two
pen cells

brake

(b) for 1/8" shaft

Some as for 5/32" shaft except that
two pieces of 5/32" 0.D. brass tubing
ore slipped onto the 1/8" shaft.

1#2" tong 5/32" 0.D. for broke
shaft

/8" dia. shaft

=——DuBro wheel

) file flat spot  5/8"long 5/32"0.0. for wheel

Torque tester, electric brake, center, reads
about 9 infoz. Photos by Fremont Davis.

that a %" inside diameter brass tube 14"
long is slipped over the ¥&" shaft to match
the 5/32” hole in the brake. This is
standard model shop telescopic tubing.
Bear down on set-screw so that the brass
tube is idented into the flat spot on the
shaft,

2. Slip another piece of 14" 1.D. tubing
%" long to accept the 5/32” hole in the
wheel. The photo shows a main gear in-
stallation using an " shaft.

C. For 3/16" shaft:

1. The brake hole may be drilled up to
3/16” diameter without affecting the mag-
netic drag characteristics. It is suggested
that the hole be enlarged a small amount
at a time. This may be done by using one
number drill step at a time.

D. For other wheels:
If the brake (Continued on page 22)
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The air boat undoubtedly is the simplest
of all RC exciting action projects. This
one needs no flywheel, prop shaft, water
cooling. You do have to start an engine!

By VIC SMEED

» There is no doubt that the simplest form of boat is the
airscrew-driven hydroplane—no prop shaft, flywheel, water-
cooling, or other complications of that nature, and a perform-
ance that can be quite sparkling., Tethered hydros, built for
speed only, reach speeds of 80 mph. without too much diffi-
culty, but for radio running something stable in itself and
not quite so fast must be used. Even 10 mph. is a high enough
speed for a small model of this type under radio control. The
design presented here will comfortably achieve this speed, and
in action looks as though it is doing a great deal more.

Motors of .049-.09 capacity are suitable, and we have shown
the Babe Bee as being one of the popular motors which is
easiest to mount. Modification to beam mounting is quite
straightforward, either by using a metal bracket conversion or
cementing beams to the pylon, with suitable packing pieces.
Alternatively, the motor may be mounted sidewinder fashion
in a cut-out in the ply pylon. For different motors, keep the
prop in the same position as on the drawing, and adjust the
mounting appropriately.

The one drawback of air prop boats is the unprotected air-
screw, in the sense that a bystander being helpful and catching
the model can damage his fingers. Shrouds or ducts, etc. have
proved impractical, apart from the loss of simplicity which is
one of the attractions of this type of model, so that operators
must use common sense in their choice of water.

Construction: The hull is built egg-box fashion using three
bulkheads and two fore-and-aft members, all cut from V&-in.
medium balsa. Cut and cement these pieces together, ensuring
that the assembly is square and true. Cut the pylon from '&-in.
ply and cement into the hull between B2 and B3; cement
scraps of 18-in. sheet along each side, between and level with
the tops of the two bulkheads. The motor mount plate (fire-
wall) or other form of mounting may be added at this time,
or left until later if preferred.

Sheet the hull bottom with medium & in. in short pieces,
grain across, lodging the edges of the sheet on the fore-and-aft

14

Gaily painted and needing only booster and
fuel, the finished craft with a Cox .049.

members only half-way, i.e. 1/16 in. The remaining 1/16 in.
provides a seat for the outer panels of the underside, which
are cut to the outline shown, grain lengthways. Cement these
to the straight part of the hull, and when dry bend the forward
ends to fit, cementing and pinning as you go. It will be neces-
sary to cut a chamfer on the inside edges as work proceeds

to ensure a snug fit. If the sheet is reluctant to bend easily a@
the bow, score and crack the underside, filling the cracks with
cement and sanding to a smooth curve later. Sand the edges.

Sheet the center top in the same way as the bottom, leaving
a 1/16 inch step for the side sheeting as before. The sides are,
however, planked in short pieces, grain across. This combina-
tion of grain directions gives a very rigid and tough but light
structure.

Sand the hull, then mark and cut the hatch. Cement strips
under the edges of the hatch opening, then replace the hatch
and build on the cabin. You may prefer to use ,a bubble
canopy, but in any event the front overhang must be sealed
with a piece of sheet underneath. The cabin keeps the hatch
in shapé, so no other structure is needed, especially as -the
hatch is sealed in place with surgical adhesive tape.

A fuel tank may be mounted on one side of the pylon and
the other streamlined in with soft block. Fit the rudder tube,
which is simply cemented on the back with a piece of silk or
gauze bandage, also the lower fin, then give everything a final
sanding and dope on tissue over all woodwork. Finish and dope
or paint in the usual way.

Any small single-channel R/C equipment using an electric
or clockwork actuator can be fitted, the actuator needing con-
nection only to a crank passing through a rubber grommet
trimmed and glued where shown. A pushrod connects this
crank to the rudder horn. Only a small amount of rudder
movement is necessary, but the degree will depend on the
speed of the model. For an .049 engine 25 degrees each way
is about maximum. Control is best when optional rudder can
be selected without going through a sequence, and the lightest
way of doing this is usually pulse control, using a Bellamatic
or similar servo., Radio and battery weight should be as small
as possible—with a maximum of, say, 8 or 9 ounces.

Trimming for maximum performance may entail moving
the batteries forward or backward, but it is not too criticaly
and the boat is divided into nine separate compartments, giving
a very high safety margin in the event of a mishap. To keep
it all watertight, tape the hatch as mentioned and bring out
two wires through the deck (cement around them) to a switch
mounted on the pylon. Then, even if the model flips, only the
motor and switch will need drying out. @

GRID LEAKS ® July-August 1965




+

Basic structure consists of just these seven parts.

The pylon and
“firewall” are made from plywood: the others

are sheet balsa.

The basic “egg-box” is assembled in rapid-fire order and the
transom B-3 is pinned in position until the cement is dried.

THE FULL-SIZE PLANS OF THE HYDRO-BAT ON THE FOLLOWING TWO PAGES.

Bottom 'then is sheeted; pylon, motor-mounting plate fitted. Bottom outside panels attached—the top sheeting started. Side-
Note scrap balsa parts alongside the pylon at the deck level. mounted engine permissable by making modification to mount.

The top center sheeting is completed and the sides begun. Note
step along edge of center sheet takes side pieces for gluing.

Completed “in the white.” Hatch is cut out and the cabin is
built. Sanding sealer first step necessary te a sterling finish.
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- TRUE SHAPE OF
\ BOTTOM PANELS _ .
HYDRO-BAT

CUT TWO TO DOTTED LINE




|
] RUDDER PUSHROD |
[ T~CRANK THRU |
| | RUBBER GROMMET ;
I' l
A 1
: B i
" HOLD HATCH IN PLACE | | \
© WITH SURGICAL TAPE | | \
| | \
| | \
0 | FUEL TANK MAY BE FITTED \
7S |l 1O ONE SIDE OF PYLON IN \
( \ | | PLACE OF FARING BLOCK \
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4
) THIN BRASS
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A \\“ h
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A MOTOR CHECK
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1/16" MUSIC
WIRE IN
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TUBE

|

]

4

I
B PLY PYLON EXTENDS
B ociion | TO HULL BOTTOM B3 \ X3
\ | | \
¥ { -
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7
GRID LEAKS ® July-August 1965 ' e <5

N ; e B




!

i

Cover with aluminum foil small

fixed with Pliobond washer Bind ond solder
- —_—

% . o »

| "Battery andreciver hatch 132*ply,3/32" shj

2
\g

N Build up and assemble

|
Tt | il ¥
=B |i pylon after joining and Thread rigging f
\ | \ \covering wing halves. |} wires fo eye endson :
| & } upper surface po- o
[ up ; I N \\ ints A,B,C,D,E,F
—/ ing as a'complete \~ I N - %
-\ drum a cut to shape 174" 5q. A
after nylon cover, -, Obechi
Qel proof. :
R Bind and solder
.\h_ // | ! SO 174" balsa &
> | ()
gioist r(‘:eletc“'érf'I gﬂfs:wur % | Balance I vewC Note - Torque rod is 732" pl
fociale pl-.}g A I point 1 ?sumbled_asa unit be- s
A 2 It [ 32" top sheet . U ore shesting ’09\
T == Myl e e At e bearing H Regiotpive.andni
) 5 I : ||
Yoo HlTonkbayctuel i el om0 plaCE. ek e 5
ST fljproctwell  HISSSTST e di S R R R S R S A BrEdes
P e odm e e b R i .—_:I'FP — —— =l Fuselage sides
+l,11_“__ e —— D.uci_ k= R y Ls I'I-.'T—' e o | = x
u s Fikanyide- 7 L= o ma) <N T i S =1l 116" sheet
i siedtonk. T gec3r Lo b Q‘F‘..Efﬂ".." = i
cz F2~11| Pack rcv'r. & battery; !y 4R L ﬁi'}caegstrt
| g:; with foam rub- Ha-F3 iy with oelltl

Z rubber i pu-qlu_.
ny glow or diesel attach.
engine S5cc-75¢cc 2l

@:uper fair-

ings on struts
fix with Plio-

Cut awoy fo allow
cowling to fit in-

\ | to positionwrith
\enqme in ploce

F 3 undercarriage fitting
-brass tube & tin plate

fter compCl ;
i g0 vl
= Soft block .
i shape in-siiu'; yae"plsz
— v underside

Light alloy adaptor :
plates to suit . - For radial mount-:
beam mounted o= (& e ed engines bear-
engines: - T ers may be cut

, ; I off o FI.
| Section Thro'engine bearers
i JJse solidrubber c/L wheels or fabrigate with
ply discs, spacers a 'o'seals (rings).

+

= *=8x—Bind a solder before

- Engine bearer 174" ply.

=

Wing roundels-both surfoces

adding foirings 2 £ Cover in light weight tissue. Water shr.
g Black-allstruts {Iylnq surfaces, 2 coats thinned clear
(4 rnplegf plane) 2 coats color-fuelp
... vuinerabie argas.
Black panel Doped fabric Light g

Creom-oll surfaces

<
/ “Silver (polis!

hed '
aluminum) .

.080 dia. 12 AWG.

View onarrow ‘A’ Red
s WARNERFORD'S AIRCRAFT
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WORLD WAR [ NOSTALGIA IN THIS SMALL-FIELD -AIRPLANE WILL PLEASE THE “RUDDER-ONLY” gjﬁ

MORANE SAULNIER built sireraft of Word War 1, powered by an 80 bp: Lo

TYPE l Rhone engine. It had a span of 34 feet and length of 20 feet

9 inches.
By D. RATTLE

The model is of 1-inch-to-1-foot scale, differences from

true scale being increased't_a_ilplane and rudder area and the

R




¢ balsa.

3/32" ply

capping strip

sand to section

R

4
3/32"x w84l
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shee
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o
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|
|
|
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o — Bracing wire attach fittings .-

“ix in place after
| lovering wings.

l. !3132" sheet
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5/32" dowel with celluloid eye
ends cemented in.
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q
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|
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Bolsa block & neoprene o, = i
© bushing. ___:ﬁ gl | ‘ “
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T V& YEARNS FOR REALISM. AND IT’S DETAILED.

inclusion of dihedral on the wings, these changes being made
for stability reasons.

The particular aircraft depicted, No. 3253, was that in
which Flight Lieutenant Warneford of the Royal Naval Air
Service destroyed the German Zeppelin LZ37 on June 7, 1915—
for which he was awarded the V.C. (Continued on page 22)

Full-scale Plans of Morane Saulnier
Available ¢ $2.00 Copy ¢ GRID LEAKS
Box 301, e Higginsville, Mo. 64037

YR




A useful selecion of new
products and ideas of
special interest to active
plane and boat users.

B Among recently announced products
the new 33-in. floats by The Gee Bee Line
(Box 347, Forest Park Station, Spring-
field, Mass.) are a particularly distinctive
“better mousetrap” item. Made of polyethy-
lene by the blow moulding process, they
are light in weight and, it is stated, have
proved virtually indestructible—except for
a thrown prop blade. The floats are fin-
ished, ready for attachment (hardware
included) to the landplane instead of
wheeled gear. Independent mounting pre-
vents damage from hard landings on rough
terrain. These large-size floats—two smaller
sizes measure 19%% and 28 in.—are suiteg
to ships of up to eight pounds gross. $12.959

Electric Brakes: Developed by Dr. Wal-
ter A. Good, these 34-in. diameter electro-
magnetic brakes deliver up to 8-in./oz.
torque drag on 2.4 volts at a drain of 160
mils. Can be used on 2 to 6 volts; coil
resistance 15 ohms. No shoes. Special alloy
reduces residual magnetism to almost noth-
ing. Ace Radio Control, $6.95.

Stainless-Steel Boar Fins: Having thin
profile and smooth surface, these fins are

Electro-magnetic wheel brakes, designed by Walt Good—article on pages 12-13. rugged enough to take any abuse. The two

New sizes of stainless-steel fins for racing hydroplanes, by G.E.M. Maodels. Zytel-to-brass gear train. Maximum di-

20

sizes being added to the G.E.M. Models
line are 24-36” ($1.00) for most hydro-
planes and ski boats; and 36-48” ($2.95,
or $5.00 a pair). The pair of large fins
are designed for racing and tighter turns
with the G.E.M. Super Challenger but
easily adapt for 3- to 4-ft. long boats.
Principle is to keep the inboard step of
hydroplane from lifting off the water dur-
ing high speed turns,

G.E.M. also has Locktite plastic gasket,
replacing all soft gaskets and O-rings—
seals water, fuel, chemicals, gasses, lubri-
cants, hydraulic liquids—$1.75 the tube;
Locktite liquid washer for set screws, nuts,
bolts, etc., $.85: Molykote Type U pres-
sure lubricant for stuffing boxes and bear-
ings, $.95. Catalogue of fibre-glass boat
kits, hardware and engines, $.25. G.E.M.
Models, 48 W. Le Moyne, Lombard, Il
60148.

Go-Ac: For single-channel pulse prr@
portional—rudder-only with engine, or™
Galloping Ghost (rudder, elevator, MC),
new unit is smaller, lighter, more depend- ‘
able, draws less current. Features include
encapsulated design, noise - eliminating

e e A

8

b

E - %
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Circuitry by John Phelps, Applications Engr., G.E., Syracuse, ties in with May-June 65,
“A Modular All-Silicon Transmitter.” Rock-stable ‘tone, silicon transistors throughout.
requires no toroid stabilization. Specific\type temperature compensating resistor and mylar
capacitors required. Same 12V supply as RF portion. Only Tx RF module required. For
60.  basing on 2N2926 refer May-June. Circuit could be non-simultaneous for 4 channels up.

R L
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e

e

i
f

aE g s
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Special Edition Plans’ new GO-AC.

mension, 2 in.; wgt., 1.7 oz.; voltage, 2.4—
3.6; drain, full cycle unattached, 80 ma.
Special Edition Plans, P.O. Box 2555, ew Bonner closed-loop servo for Digimite (digital _beari 2
Schenectady, N.Y. 12309. $14.95. ﬁ:r arm, rack-drive acnfm. non-icrew,g-rfver, [bfhr aﬁs:;:;;?sj o okl ey

Scorpion: Also from Special Edition
Plans ($14.95—plans only, $1.50), a 56- Scorpion, 56-in. span, .15 to .35. Special Edition Plans.
in, shoulder-wing for miscellaneous con- '
trol systems on from .15 to .35 power.
One-piece, no-splice sides, ply doublers,
dural main gear, coiled nose-gear.

Digimite: Advertising and publicity
have familiarized hobbyists with this pro-
portional system by Bonner Specialties,
Inc., 9522 W. Jefferson Blvd., Culver. City,
Calif. ($615.00 list, with 4 servos, 27 mgc;

4" $635.00 on 6-meters.) Servo illustration

shown, with ball-bearing output arm, is
indicative of system’s design. The two-
stick transmitter has an unusual control
arrangement allowing use of as many as
eight servos.

In addition to (Continued on page 30)

21
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Lilizen -_S/u:,:..
SELECTIVE SUPERHET
Flyin_g for ALL Classes of R/C

COMPLETE
SYSTEMS

PACKAGES

RSH SINGLE CHANNEL
RELAYLESS SELECTIVE
SUPERHET RECEIVER

The SMALLEST Superheterodyne g
Receiver on the market. 4A or
14A plane accommodates com-
plete installation. Battery re-
quirament 2 pencells. Selectiv-
ity permits yinq‘ 6 planes at
same fime, Especially designed pT
fnr_lgrsxi l\gilh CITIZEN-SHIP 5PX L
or ransmitter.
Available in all & legal s 34'95
FCCF jes, Suggested list price

rreq

6 CHANNEL ALL
TRANSISTORIZED
SELECTIVE
SUPERHET SYSTEM:

$189.95

Suggested List Price

The all purpose system—multi
for the beginner OR the con-
test flyer. (For rudder, inter-
mediate or pylon racing.)

Complete System—

SAVE $17.80

over items purchased separate!
SL-68 ALL TRANSISTORIZE
High Power Transmitter. If pur-
; . chased separately, suggested
list price .. . $T74.95
RL-8 ALL TRANSISTORIZED
SUPERHET Relayless Receiver.
If purchased separately, sug-
gested list price... . $54.95
3 TNA SBERVOS purchased
separately — Suggestad _list
(147" To— A 1711

COMBINATION
PACKAGE

SL-6 Transmitter and
‘RL-6 Receiver

$119.95

Suggested List Price

SAVE $9.95

over items purchased separately
Available in all legal FCC Frequencies

NEW BARGAIN PACKAGE
Complete Single Channel System.

SAVE $2.95
OVER ITEMS PURCHASED SEPARATELY
TTX Transmitter (no license required) pack-
aged with completely wired R/C Pak w/SE-2
Escaspamoni—Suggeshd List Price....$61.95
w/PSN-2 Escapement—
Suggested List Price. $59.95
Send for Catalog for complete
description of all Citizen-5hip
equipment and details of
"Awards® Program.

Cilizan 'SAJ:F.-
RADIO CORPORATION
B10 E. &4th St. Indignapolis, Indiana

SL-6

RL-6

22

Morane Saulnier Type L
(Continued from page 19)

No. 22 of the “Leach Heritage of the
Air” advertisements published in Aviation
Weekly, November 12, 1962, illustrates
and describes this action.

Building: Wings and tailplane are built
over the plan in the usual manner, care
being taken to avoid warps. The wing
halves are joined by dihedral keepers be-
fore -covering. The king-post structure on
the center-section and the rigging eyes on
outer panels are added after covering.

Fuselage construction is commenced
with a sub-assembly of engine bearer and
formers F1, F2 and F3, these formers
being complete with their “wire-work.”
Use a good hard-wood glue on this sub-
assembly. It is assumed that the builder
has decided upon the escapement that he
favors and also the engine. Former F4
will be modified to mount the escapement
and engine bearer and FI to suit engine
mounting. The 1/16-in. sheet fuselage
sides are now added to this sub-assembly,
other formers and the tail block finish the
basic fuselage, which is then completed
as per drawing. Note that top sheeting
aft of cockpits is not done until the
torque-rod assembly has been completed
and operation of escapement checked.

The design is sufficiently versatile to al-
low any suitable miniature receiver, DEAC
cells or pencells to be fitted at the dis-
cretion of the builder. In any case, foam
rubber packing should suffice.

The cowling presents no difficulty if
built like a drum and then finished to
shape. More experienced modellers may
prefer to make it from aluminum or fiber-
glass, It is an advantage on a cowled en-
gine to use an exlension compression screw
for a diesel motor (such motors are
popular in England, where our model was
built—Editor) or for a glow motor to
make two permanent wire connections,
one to the plug, the other to the crank-
case. These leads run .to a miniature
socket mounted in any convenient place
on the fuselage side. In this way the cowl-
ing line is not spoiled by large holes for
clips and damage from their use.

Your choice of engine should lean
toward reliability rather than high power
because the model is basically a sport type.

The rigging on the top surface is perm-
anent, while that from the undersurface is
attached by hook and rubber band to the
vee-member from F3. On the full-size
machine the wings were warped for con-

trol purposes by means of these wires,
warping taking the place of ailerons (a
common practice in the early days).

The undercarriage is hinged on the rear
legs at F3 and is strapped to the dowel
on F2 by rubber bands.

Examination of World War 1 aircraft
indicates that finish was rough—whether!

a jfdge appreciates this fact is another ==

matter. The standard of finish therefore is
up to the individual. The cream color is
intended to represent a fabric which has
been doped, varnished and aged.

The fully finished model should balance
where indicated and initial gliding trials
are recommended to correct the CG position
prior to power flight. Wing loading is
fairly light and the complete model should
weigh about 12 ozs.

Lightweight tissue was used for cover-
ing, with two coats of thinned clear, and
two of thinned color dope.

Electromagnetic

Wheel Brakes

(Continued from page 13)

pins don’t fit between the spokes or if
there are no spokes, then it will be neces-
sary to drill two 18” holes in the wheel
hub to receive the pins from the brake.
It is important that the hub floats freely
on the pins. Any binding of the brake-
sleeve-pin assembly may prevent proper
brake operation by preventing the mag-
netic gap from closing.

EXPERIENCE: Early in 1964 over fifty
of the prototypes for the electric brake
were put through the pendulum tester
shown in the photograph. That’s a two-
ounce lead sinker on a 5” radius. Hence,
when horizontal, the torque produced by
the brake (mounted on the center shaft)
is 10 in. oz. With a 2" diameter wheel the

drag on the model would be 10 oz form
one brake and 20 oz. for two brakes. ThisJ#5¥

is more drag than normally needed for
ground taxi maneuvers and would require
6 volts. A larger wheel diameter, say 47,
would give one-half the drag of a 2" wheel.
So if it's high drag you want, use the
smallest diameter wheel.

The fifty prototype brakes were used
by many helpful modelers on trike ships,
either nose gear or on the main gear, and
also on two-wheel ships with good success.
It was found that there was a short break-
in period of several flights in which the
brake drag increased due to better mating
of the braking surfaces. Thus you should
expect the drag to increase during the

(Continued on page 24)

previous for altitude and duration.

he could have flown almost twice as far.

stiff neck. -

with the decreased fuel weight.

HILL SETS FAI CLOSED-COURSE MARK

Maynard Hill, international record setting specialist, added another radio control mark
to his string of world record accomplishments on June 4 by a 174-mile closed course
flight which lasted 5 hrs. and 41 min., beating the old record of 135 miles. This was the
third time Hill broke a Russian-held record by N. Malinkov—this one for distance; the

Maynard’s flight was intentionally concluded at dusk when it became impossible for
him to control the aircraft or see the flag man at the far pylon on the 1 km. course laid
out near Washington. He still had 2 Ibs. of the original 5 Ibs. of fuel left and estimated

The model was essentially the same Sampey equipped design used previously. The
ship featured wet-wing construction, with the fuel carried in an epoxy-coated tank in
the inboard rib sections. Power was by a Merco .49, equipped with a muffler. Maynard
credits the muffler for providing considerable fuel economy.

Maynard said this distance record was the most difficult to fly of the three. Flying the
course required his constant attention for almost six hours and he finished with a rather

During the early stages of the flight, the heavily-laden aircraft was difficult to keep
aloft due to engine overheating and down drafts. Toward the end, lap speed increased

»

GRID LEAKS ® July-August 1965

—

e

s [ bl S A s e

e Ayt e b T

ﬁ“q—‘jn:—-mv—:m-?— R ——




T

- W ALABAMA

. Mabama, Birmingham &
BILL'S HOBABY HOUSE
- 02 ior Read
[ ntsville
HOBBY SHOP
] Blvd,

W ARIZONA

Mizona, Tucson

. DON'S HOBBY B CRAFTS SHOP

29 South 12th Ave.

B CALIFORNIA
Lallfornta, Burbank
T4 A HOBBY LOBBY
1912 Wast Victory
Lovina, California
COVINR HOBBY
140 North Citrus
California, Fullerton
DYCK'S HOBBY HOUSE
1853 West Orangathorpe
Ealifarnia, Los Angeles

- COLONEL BOBS
370709 West Pico Bivd,
Talifornia, Montebollo

- TEToRY AOBBY SHOP
1411 West Whittier Blvd,
Galifornia, Palo Alte
AL'S HOBBYMART
El Caming Way & West Meadows
Exlifornla, San Jose
HUSTON'S HOBBY SHOP
395 South First Street
Lalifornia, Santa Monica
EYETTS' MODEL SHOP
1636 Ocean Park Blvd.
W CANADA :
[Danada, Cal Alberta
GNIVERSAL HOBBY SUPPLIES
k03 Eighth Avenue, West
(Canada, Toronto, Ontaria
KLEIN BROS. SPORTS & HOBBIES
<3187 Bathurs
‘Phone RU 7-8631
(Canada, Toronto 3, Ontarin

TEE PEE MODELS & HOBBIES
&7 Roncesvalies Ave.

W COLORADD

Colorado, Denver

T THUMB HOBBY CENTER

7020 East Colfax

Golerado, Lakewood 15

LAKEWOOD HOBBY & ART SUPPLIES
1446 Estes

Lolorado, Pueblo
0% 5 PAINT CENTER INC.
217 West 8th Street

B CONNECTICUT

Consecticut, Windsor Locks
SKIFS ELECTROMNIC SERVICE CT.
85y ‘reet

Fiorida, Melbourne

JORNSON HOBHY & ART SUPPLY
7486 New Haven fve,

Florlda, Miami

ORANGE BLOSSOM HOBBY SHOP
1896 N.W. 36th Street

Florida, Tampa

FARMERS SUNDRIES & HOBBIES
4826 East Broadway

Florida, Jacksonville
INTERNATIONAL MOTOR MART
1038 Kings Avenue

W ILLINDIS

|limols, Barrington

LANGE'S BIKE SHOP

120-4 West Main Street
Ilingis, Belleville

REMICK HARDWARE CO.
46th 5t. & West Main
Mlinois, Chicaga

HOBBY HOUSE

5516 South Damen Avenue
Ullincis, Chicago

STANTON HOBBY SHOP

4736 Horth Milwaukee Avenun
Illinvis, Chicage

B & E HOBBYCRAFTERS
3531-33 N. Western Ave.
Illinais, Chicago 60651
WEST TOWNS HOBBY SHop
5714 West Chicago Avenua
lllineis, East St. Louis

EAST SIDE HOBBY SHOP
2303 State Strest

Ilinois Harrishna 52845
THE HOBBY Hou

19 5, Main

B MAINE

Maine, York 03909
DOWNEAST MODEL SUPPLY
Seotland Bridge Rd. RFD 31

B MARYLAND

Maryland, Baltimore
LLOYD'S HOBBY HEADOUARTERS
2201 Horth Charles Street

M MASSACHUSETTS
Massachusetts, Attleboro
0BBY HUT

H

168 Pine 5t

Massachusetts, Braintres 02185
MODEL RADIO CONTROL CENTER -
82 Hancock Street
Massachusetls, Cambridge
CROSBY'S HOBBY CENTRE

1704 A Massachusetts Ave,
Mas#® -etts, Lynn

Ll BBY SHOP

Fll ay

Mas: seits, Lynn

LYNN HODBBY CENMTER INC.
18 City Hall Square

W MICHIGAN

Wickigan, Ann Arkor
BEAVER'S BIKE & HARDWARE
605 Chirch

Michigan, Detroit

JOE'S HOBBY CENTER

810 Wyoming Avenue

THESE DEALERS ARE ACES!
READY, WILLING AND ABLE
TO SERVE YOUR R/C NEED!

Mlchlfan‘ Flint
HOBBIES, INC.
3302 Corunna Street

B MINNESOTA

Minnesota, Minneapolis
WOODCRAFT HOBBY STORES
803 West Lake Street

W MISSOURI

Missouri, Raytown
WILSON'S RAYTOWN HOBBY SHOP
B125 Blue Aidge

W MONTANA

Montana, Bozeman
BOZEMAN HOBBY CENTER
13 Sa. Willson

W NEW IERSEY

New Jersey, Parsippan
RIGH'S HDBBYTO\&!‘E i
U.5. Route a6

New Jarsey, Red Bank

HOBBY HEADGUARTERS
B2 White Stroet

W NEW YORK

New York, Bufialo 14215
FIELDS HOBBY CENTER
3177 Bailey Avenue

New York, Buffalo 21
GRELL'S TOYS & HOBBY
5225 Main Street

Now York, East Meadow, L.1.
LEE'S HOBBY SUPPLIES, INC.
2072 Front Street

New York, East Northpart
LEE'S HOBBY SUPPLY, INC.
3018 leriche Turnpike
Phone AN B-1818

New York, New York 10001
FOLK'S HOBBIES INC.

314 Fifth fvenua

N NORTH DAKOTA

North Dakota, Minot
MERYL'S HOBBY SHOP
24-8 Morth Main Street

W OHIO

Ohie, Cleveland
NATIONAL HOBBY INC.
4526 Lorain Avenue
5238 Ridge Road

Ohio, Cleveland

RED'S HOBBYCRAFT
TBOA St Clair Avenue
Ohis, Columbus 11
LINDEN HOBBY & BINE
2458 Cleveland Ave.
Dhio, Lancaster
SLATERS |NC.

1141 N. Memorial Dr,
Ghia, Ohio City
GLENMORE HOBBY SHOP
RR 21

Ohio, h‘illnuflhr
KIRTLAND HARDWARE & HOBBY SHOP
Route 306 Kirtland

B OREGON

Oregen, Portland 97217
4503 M. Interstate Ave.
W OKLAHOMA

Oklahoma, Tulsa
HOUSE OF HOBBIES
6118 East Admiral Place

W PENNSYLVANIA

Ponnsylvania, Fogelsville

DON MOHR'S HOBBYLAND

Junction Routes 22 & 100
Pennsylvania, Norristown

BABY TOWN'S HOBBY SUPERMARKET
Routes 202 & 422

Pennsylvania, Philadeiphia
RICHARD FRANCIS HOBBIES

5815 Woodland Avenue
Pennsylvania, F“"“'ﬂ'

A. B. CHARLES & SON HoBBY SHOP
3213 West Liberty

M TEXAS

Texas, El Pasa

FIVE POINTS HOBBY SHOP
2864 Pershing Dr.

W UTAH
Utah, Salt Lake City

SKIPS HOBBY HOUSE
4705 Holiaday Bivd.

W VIRGINIA

Virginia, Arlington
ARLINGTON HOBBY CRAFTERS
625 North Giebe Road
Virginia, Efkton 22827
EASTSIDE HOBBIES

Route 2, Box 282

Yirginia, Richmond

BOH'S HOBBY CENTER

3002 West Cary Street
Virginia, Vienna 22180
KONAC RADID CONTROL SYSTEMS
Box 366

B WASHINGTON

Washington, Seattle 88103
EREENWOOD HOBBY & CRAFTS
SUPPLIES

B414 Graenwood Ave. N.

W WEST VIRGINIA

West Virginia, Kenova
BLEVINS MODEL SHOP
1828 Maple St.

W WISCONSIN
Wisconsin, Milwauhes 1

OKLAHOMA HOBBY SHOP
1103 W. Cklahoma Ave.

IT'S HERE—THE ACE
COMMANDER TRANSMITTER KIT

It's hard to visualize a package this small and
easy to hold that packs the pupcl'.l that this one

does, The Ace C gned by Phil

Kraft, is the result of many requests for a paw-
erful hand-held single channel transmitter kit
that would use a standard 9 volt battery of the
Eveready 276 or Burgess 2D6 or Mallory 1603
types. Features a click type push button, which
can be not only felt, but heard as well, for a real
solid keying action. Has a 54 inch antenna that
is base loaded, so that for the input, you prob-
ably have the most efficient output of any tran-
sistor transmitter available. Has no nulls or dead
spots. Features a modulator that produces an
audio signal that is clean at 500 cycles per sec-
ond tone at 100% modulation. May be used with
the K3VK, KRI1K, or the Kraft Superhet Receiver
and most other receivers, Is easily and efficient-
ly converted far pulser operation, since the trans-
mitter will follow the fastest pulsing. When used
in conjunction with the Kraft Custom Superhet
Receiver, you have one of the finest proportional
set ups for simple proportional available today.
Instructions feature easy step by step assemhry
details, complete with photos and drawings.

Kit has all components you need, including a
metal case, which measures 5” by 34" by 2",
completely punched. Case is of pre-anodized
aluminite, which wears well. Four transistors,
crystal and all required components. Nothing ex-
tra to buy, except battery. This makes a sweet
little, but powerful, handful. No. 11A41—Com-
mander Transmitter Kit $17.95.

ACE LINES ARE
E-X-P-A-N-D-I-N-G

M KRAFT
CUSTOM
SINGLE
' CHANNEL
ALL

From Kraft Custom comes the Kraft Single
Channel All Transistor Tone Transmitter. In a
smart %o[d anodized cabinet, measuring 434 by
6 by 2%, this little jewel packs the punch that
is required to override many interfering signals.
Uses a 56 inch antenna with base |pading so
center loading is not required, thus increasing
the efficiency of the output. Completely tran-
sistorized, uses only one nine wvolt battery, yet
packs the punch of many a vacuum tube type of
transmitter. Completely assembled ready to go.
Features sine wave—no splatter—modulation.
Signal is 100% clean. 400 cps. . . Only $29.95

Here it is. The Kraft Custom single superhet
receiver, With a relay, this is a versatile unit.
Pulses excellently and resistant to brush noise
when hooked up as shown in the instructions,
Measures 114 x 1% x 23”. Weighs 214 ounces,
This unit, along with the KTxl, will do much to
provide trouble free superhet flying for the be-
ginner. Available in all CB frequencies, except
27,225, Please specify. Also available on 6 meter
frequencies in matched combos on request, write
for details. This is a breakthrough in price that
you have been waiting for. Completely dssem-
bled, tested, ready to go. For use with KTxl
shown elsewhere, Uses 1 9 volt battery. Mo,
12A40—KR1 Kraft Custom Single Receiver SH

$39.95

g"l”rl‘mzf EIl[Jl'i;‘i{utpE] ‘Iil]lilill 5' ;:*1[%41{1&1:;%[1
¥ESTC O WA

Nickle Cadmium rechargeable batteries are the
heart of today's reliable radio systems. Ace is
proud to offer the genuine NICADS {Registered
Trademark of Gould National).

Voltage of each cell is 1.2 so packs may be
made up with any amount of desired total voilt-
age. Cells vary in capacity sizes from 225 milli-
ampere hours to 4 ampere hours for every R/C
application.

For full details as to phfysicar size and milli-
ampere hour ratings write for our catalog. Insist
on genuine NICAD batteries—none better

ACE RADIO CONTROL « BOX 301 « HIGGINSVILLE, MISSOURI 64037

NEW! NEW!

Coming! An electric brake for your R/C models,
developed by Dr. Walter A. Good. In the testing
stage for over a year, this lightweight unit pro-
vides up to 8 inch ounces torque drag on 2.4
volts, with a drain of only 160 mils. May be used
with 2 to 6 volts. Coil resistance is 15 ohms,
Mow get electric braking for your R/C model in
this Ace exclusive, by special arrangement with
Walt Good.

Braking action is by magnetism—employs no
shoes. Use of special formula alloy, cuts residual
magnetism to almost nothing.

WiIJI fit most R/C wheels. Designed for a 5/32"
axle.

COMING!

Packaged with one brake and complete instruc-
tions per package.
No. 25A55—Ace-WAG Electric Brake . .

-..$6.95




MULTI -SERVOS

(USE WITH REED RECEIVERS)
FOR RADIO CONTROL SYSTEMS

OF R/C PLANES - BOATS - CARS

NOW SAVE DIRECT FROM
THE MANUFACTURER . . .
Get All These Big Exclusive
Features From ANNCO

o WEIGHT o TRANSIT TIME o AMPLIFIER

%El """ }; :::::: V2 second from neutral. Ay mODEL 2RL SERVOS are

bl el » MOTOR equipped with our 7 transis-

e THRUST Powerful 5 ohm—180 ma no load. tor amplifier (DK-7) that fea-
enough for the tures complete burnout proof
largest models. o BRUSHES operation while adjusting

centering, or if adjacent
reeds are driven at the same
time. DK-7 sold separately
@ $11.95 ea. postpaid.

ONLY $19.95 ppd.g

97% Silver Graphite,

e SELF-NEUTRALIZING
or can be set up for trim.

= MODEL 2R ON ‘ : MODEL 2RL
" (RELAY) £Y.92.95 L e (RELAYLESS)

e TRAVEL
5@ inch straight
linear.

Orders will be shipped postpaid within the U.S.A, and Canada (except Air
HOW TO

@ Mail—Add 25¢ each). Foreign Countries—add 50¢ each for regular mail or
ORDER $1.50 each Air Mail. SEND YOUR ORDER TODAY!

7714 COLFAX AVE. 50.

A““co E"GI“EERI“G c ® MINNEAPOLIS, MINN. 55423

DEALERS — Write On Your Letterhead For Special Set-Up. Only Bona Fide Hobby Dealers Accepted.

OMEGA SALES & ENGINEERIN

LE (R Dot o W, C3
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B
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SPECIFICATIONS

MODELS AR-300 AR-500 HR-1 300-DT HR-DT
Resistance Ohms: 300 500 3600 300 3600
Turns: 4K 5.5K 15K 4K 15.5K

#40 #41 #44 #40 #44
Type: {-~-SPST Form “A” - - - ) {---SPDT Form “C" - - - )
Weight Grams (Nominal) 4.5 45 5.0 4.5 5.0
Switch: Hamlin, Inc., Hermetically Sealed All Types
Leads: All Types & Models, Solder Tinned or Gold #24 Gage
SENSITIVITIES
Pull-In-Current (Max. Value) 10ma Tma 2.6ma 10ma 2.5ma

{1.6to2.8Y) (1.8t03.8Y) (4.5t08.0V) (1.6to2.8V) (5.0¢to8.0V)
(RESISTIVE LOADS —— INDUCTIVE LOADS MUST BE PROTECTED)

Pull-in-Voltage
CONTACT RATINGS

Max. Voltage: 250v 250v 250v 28vde 28vde
Max. Current (Steady State) 5a .5a 5a .25adc .25ade
Max. AC Power 12va 12va 12va NA NA

Max. DC Power 10w 10w 10w 3 Watts 3 Watts

Life Expectancy: 10 x 106 Dperations at full rating @ 12 operations/second.

Packaging: Each Model packed in a 54” x 2” x 2% plastic box.
LIST PRICE:

{Within Above Spec Pull-In) $2.75 p.p. $3.00p.p. $350pp.  $425pp.  $5.25 p.p.-
NAME ] : i
STREET 3 Bt i e
CITY STATE 7P 35t

OMEGA SALES & ENGINEERING e BOX 321, RACINE WISCONSIN 53401

24 : '
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(Continued from page 22)
first few flights and then become constant.
Dirt and heavy oil have only minor
effects on the drag. In general, the ener-
gized oily brake will be slightly weaker
than a dry brake and the deenergized oily
brake will develop a small amount

drag. This may be noticeable if one brai =

of a two-wheel gear is dry and the other
is oily as there will be a slight tendency
for the oily one to drag when not ener-
gized and the dry one to drag more when
energized. The solution, if needed, is to
keep both dry or both oily! I find a drop
of lubriplate is a good way to keep them
oily.

Cleaning the brake can be done by
flushing with alcohol, gasoline or a water-
detergent solution. Or in an emergency,
a squirt of fuel. Do not use cleaning
agents like acetone since this will attack
some of the insulation

In practice, it is found that 2.4 volts
on two brakes or 4.8 volts on one brake
will give about 10 oz. of drag force to
the plane. This is plenty for bringing the
plane to a stop even with a fast idle and
a tailwind. It is not enough to stop a
plane with high throttle where the engine
thrust may exceed 5 Ibs! However, it was
decided to forego the capability of full-
throttle stops and design the brakes to
cope with the precision required in the
taxi maneuvers.

VARIATIONS

The electric brake lends itself to many
variations. The first which comes to mind
is to make the braking proportional to the
control motion. This can be done by run-
ning proportional current or pulses through
the brake since its reaction torque is ap-
proximately proportional to the average
current through the coil.

Another idea is to use two brakes anj
have the rudder control the braking

the selected wheel and do the steering™

with the brakes. In a trike gear the nose
gear could have a swivel action but would
be free and not need a steering linkage.

Many of the new multi rigs have spare
channels which could be hooked to the
brakes through appropriate amplifiers and
have independent and simultaneous opera-
tion of several brakes. Perhaps someone
will go all out and place three brakes on
a trike ship and connect them all inde-
pendent and simul!

It is possible to bury the brake into the
hub of the wheel but it requires a very
precise alignment of the hub hole and the
brake sleeve. If these are not accurately
aligned the brake sleeve will not seat well
and the magnetic forces will be severely
weakened. If a scheme is used for bury-
ing the brake in the hub which still keeps
the sleeve floating, there should be no
trouble.

The author wishes to thank the many
modelers who “flew” the experimental
brakes and encouraged him to carry them
into production so that others could en-
joy the smooth reliability of electromag-
netic braking.

Good Iuck and happy landings —-and
most important—smooth stoppings!

Curtis Brownlee advises that a valuable
technology handbook on “Space Batteries”
is available from the Superintendent of
Documents, U. S. Government Printing
Office, Washington, D.C., 20402. (NASA
SP-5004, price 25 cents.)

By Howard T. Francis of the Armoui®*"

Research Foundation, Illinois Institute of
Technology, it covers the history and gen-
eral concepts for all model batteries of the
nickel cadmium type, also silver cadmium
and silver zine.
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You Too Can Have A U-2

{Continued from page 10)
are turned on and left on, and then the
shutter is cocked. i

If you are using an escapement ship,
the shutter tripper could be activated either
n “guick blip” or “third position” and, of

Gurse, no transistor amplifier would be
quired.

Originally it was planned to bolt the
camera to transverse mounting rails in the
fuselage, using rubber ' grommets in the
same way as most servos are mounted.
Didn’t work. Then engine vibration tripped

the shutter every time, just as soon as the.

engine built up any sort of RPM count.
The final solution: 2” (yes, 2”) of foam

rubber under the camera with a hole for *

the lens/shutter mechanism; an inch of
foam fore and aft and enough foam ma-
terial on top so that a slight compression
was realized as the wing was rubber-banded
into place. Luck was with me since there
was room enough in the “U-214" for all
this foam rubber. I would recommend to
anyone starting from scratch that they
plan on needing it.

Let’s turn now to some of the other
aspects of the actual photography:

Films: Recommend you stay away from
Verichrome Pan. It just doesn’t have
enough contrast to make good photos un-
less you have an unusual ground pattern
at your flying site, Plus-X is better and,
if you use shutter speeds of 1/200 second,
it is plenty fast. If you have a camera with
a 1/500- or 1/1000-second shutter, you
will probably want to go to Tri-X. I haven't
taken any color shots, but there is no rea-
son they shouldn’t work.

Exposures: Aerial photographs show the
most detail if they are taken in bright sun-
light with a sun shadow angle of around
45°. Shadows are very useful in defining

»the shape of objects on the ground and

ill probably be the only way in which
ndividual persons will show in the film.
I would start with the exposure recom-
mended by the manufacturer—f/16 at
1/200 of a second for Plus-X in bright
sunshine for example. If your flying site
looks as if it would be highly light re-
flective, or if your first attempts are over-
exposed, then close the lens down one
stop (f/16 to £/22).

A complete list of the standard lens
stops is shown in the following table:

Light units

Full f/number stop passed|given time
1.4 1

2 1/2
2.8 1/4
A 1/8
5.6 1/16
8 1/32
11 1/64
16 1/128
22 1/256

Some cameras also have /6.3, £/4.5 and
£/3.5 settings. These are intermediate stops
which transmit three-fourths of the light
of the next lower f/number stop.

Film response to light is somewhat
logarithmic, so that most films have at
least one f/number stop leeway in produc-
g acceptable exposures. Note that the
speed of the shutter and the f/number
work together to determine the amount of
light reaching the film. Given a lens and
shutter setting of 1/200 at f/11, an expo-
sure of similar density will result from
the following combinations:

Shutter speed flnumber
1/1000 f/5.6
1/500 /8
1/200 or 1/250 f/11
1/100 or 1/125 f/16
1/50 or 1/60 £/22

The higher f/numbers will give the

GRID LEAKS ® July-August 1965

..-.MAN SIZED POWER

MRC-ENYA'S NEW 60 I TV

In feature after feature there's nothing like it. A compact, strong, economical engine built
for those heavy duty applications where dependable performance is imperative. Completely
new in design with more muscle for that extra surge of power. Smooth effortless perform-
ance. Exceptional durability. Two compression rings for quick, easy break-in. Ready for
maximum power after one-half hour run in. More power than any other sixty Enya has
tested, This engine represents a second generation in 60 engines for MRC-Enya, Several
years ago the first Enya 60 made a mark for itself. This new design incorporates the
advances in the state of the art of the decade. Annular exhaust restrictor inset into the
exhaust stack permitting use of almost any muffler. Chrome polished head for better
head dissipation. Two ball bearings, Chrome-plated body for high Quality appearance . . .

Low Speed 2,000-2,500 rpm . . . Propeller 12 x 6 or 11 x 8 . . . Horsepower 0.9-1.1 hp
(10.000-12,500) rpm . , . MRC-Enya 60 || TV $42.50 ... MRC-Enya 60 Il (regular) $38.95

Handcrafted by Master Mechanics in Japan

MRCENYA COMPANY INC = 5300 2ist AVENUE - BRODKLYN, NEW YORK 1204

WHEN YOU MOVE!

Postal regulations require that you pay
extra postage on all magazines forwarded
to you at a new address. Copies will not
be forwarded free, and we cannot re-
place lost copies.

To insure delivery at your new address
PLEASE NOTIFY US NOW OR SURELY 6 WEEKS
IN ADVANCE OF YOUR MoOVING. Write in old
and new address below, if possible in-
clude the address label from your last
issue. Thank you.

Please mail this form today to:

Old Address

Name.
Please Print
Address.
City. State.
zone
Be sure to give us your
New Address
Name_ .
Please Print
Address
City. State_
Zone

GRID LEAKS Subscription Dept. Box 301 Higginsville, Mo.-64037
WHEN YOU RESUBSCRIBE TO GRID LEAKS—BE SURE TO INCLUDE YOUR ZIP CODE 5 25
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P-SHOOTER BRINGS YOU

& quick and simple way to peak multi perform-
ance, the likes of which you have never seen
before! It in @ compact, lightweight design
which provides the ruggedness and maneuver-
whility required for o at

THE KIT BRINGS YOU
precision prefabrication that lets you sssemble
instead of build. Put it together like the plas
tics and enjoy more flying time!
Taking f the latest | in i
hai all parta are and cut to

ANY flying feld!

Clean, simple tines give it penetration. A& good
high Tift-low drag wing sllows maneuverahil-
ity. Stability and ease of Aight comes from the
proven force arrangement. Add the trike gear
for ground handling snd you have a winniog
combination!

the finished size ready to use. This even in-
cludes the plywond fuselage which provides the
engine, gear und B/C mounts, You will like it?
All the speciul hardware is furnished including
a universal engine mount, plastic strip hinges,
formed windshield and complete trike gear.
Plans are full size, instructions cowplete.

BIRDS OF A FEATHER

P-SHCGOTER

JENNY'S TRAVELING COMPANION FOR MULTII

A COMPLETE DELUXE KIT INCLUDING TRICYCLE LANDING GEAR . . 521.95

AT ALL HOBBY DEALERS

If not available, order direct.
(Include 25¢ for postage)

3833 HARLEM ROAD -

deBOLT MODEL ENGINEERING CO.

“Home of Design-Engineered Models”

BUFFALO 15, N.Y:

FOR .29 to .50 ﬂlwdiﬁ‘
6 to 10 CHANNEL RADIOS

Wing span: 57" Wing stea: ﬁ!nn 1n
i Dmignwﬂght 5 Iha.

BOOKLET and CATALOG
Post paid . . . . 25¢

sharpest pictures, so one should use the
highest f/number possible while still keep-
ing shutter speeds fast enough to prevent
blurring (1/200 or faster).

Filters: By placing filters of different
colors in front of the camera lens, it is
possible to highlight different colors of
incident light coming up from the ground.
This can result in different appearing
photographs, even of the same area, and
can add interest to the project. Filters are
often used, for example, in military aerial
photography to detect camouflage since
natural and artificial (or dead) foliages
reflect light differently and this can be de-
tected by appropriate filters. The table
shows a few of the more common filters
and their effects.

Filter Filter factor®
K2 (No 8) 2
(yellow)
X1 (No 11) 4
(Lt green)
A (No 25) 8
(red)

Yellow, green,
red, some blue

8, three full stop increases are required
(f/11 to f/4, for example). Both f/num-
bers and shutter speeds can be changed
to accomplish the compensation. Suppose
the exposure without filter is £/16 at 1/200
second. If an A filter (red) is added
(factor of 8) then any of the following
combinations could be used:

Shutter f/number lens opening
1/200 f/5.6 (3 stops)

1/100 f/8 (2 stops, 1/2 speed)
1/50 f/11 (1 stop, 1/4 speed)
1/25 f/16  (1/8 speed)

Of course, these slower shutter speeds
are not satisfactory for aerial photo work.
As indicated in the first installment, this
series of articles was designed to encourage
others to try their hands at model aerial

Darkens on Print
UV and violet

FPasses

Green Yellow, red, blue
and violet

Red, vellow Green, blue
and violet

* Plus-X film, others may differ

Filter factors: Since colored filters de-
crease the amount of light reaching the
film, compensation must be made to insure
correct exposure density. The filter factors
in the preceding table are the guide as to
how much additional light is required.
Every factor of 2 requires one full f/num-
ber stop additional lens opening (or doubl-
ing the exposure duration, ie. from 1/500
to 1/200 or 1/250 second} Thus, with an
X1 (green) filter with a factor of 4, two
full f/number stops are required (f/11 to
£/5.6, for example). With a filter factor of

photography. 1 have found it a most in-

_teresting project, and sufficiently different

from run-of-the-mill flying to be both en-
joyable and challenging. It is obvious that
much progress could be made in the field
if the talent in the RC community could
be brought to bear. Possible are Polaroid
film cameras permitting instant pictures,
automatic film advancing systems, movie
cameras, perhaps eventually even dog fights
or ground strafing using “gun cameras”
fo score hits as is done in actual military
flight training and combat.

8 ELECTRONICS
BIGGER AND BETTER

BASICS FOR BEGINNERS
EXTRA FOR EXPERTS
FULL SIZE PLANS

BRITAIN'S RADIO
CONTROL MABAZINE

Relayless Servo Amplifier
(Continued from page 6)

been said about the diode. This is just a
cross-coupling diode to protect against
burn-out should both reeds actuate simul-
taneously. In our opinion this is a waste of
good diodes, but it seems to be the thing
to do if you want people to think you're
on the ball. It works, too. Someone could
need this diode sometime, eh?

This about covers the discussion of this
amplifier., Sigma is a Greek letter which
usually means “Summation”, and we feel
that this amplifier is a summation of the
best ideas advanced thus far. The nine
means that this is the writer’s ninth servo
amplifier design, and we feel it is the most
promising.

BUILDING INSTRUCTIONS

First, note the various ways to trim thsﬁ:
circuit board to fit your servo. Looking ai

the circuit layout, which is shown from the
component side looking through the glass
board at the copper which is on the other
side, you will see four large holes num-
bered 1,2,3.4. These are mounting holes to
be drilled with a 1/16” drill as needed.
Holes 1 and 4 are for the standard mount-
ing holes in the Annco and Geni servos.
Hole 2 (preferably) or hole 3 may be used
to mount the amplifier in Bonner Duramite
or Citizen-Ship TNA and RNA servos.
Should you wish to transfer the amplifier
from an Annco or Geni to a Bonner Dura-
mite, hole 3 is provided. Trim your circuit
board accordingly.

The board should be sawed carefully
with an X-Acto razor-saw along the dashed
lines for the Bonner Duramite, or along
the solid line for the Annco and Geni. For
the Citizen-Ship servos mentioned, it is

BECOME AN R.C.M. & E. READER

SUBSCRIBE vow:
1Y o §5.00
2 Yrs. i §10.00

[Ace Radio Conirol, Box 301, Higginsville, Ma. |

[0 Enclosed find $5.00 tor 1 yr. subscription
[0 Enclosed find $10 for 2 yrs. subscription

Add w

City. Zone,
State

Send 50 Cents for Specimen Copy
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Tom Schaefer's one-channel PT-17, (John Maloney)

recommended that no trimming be done
until after the amplifier has been finished,
then enough of the upper portion of the
board along the dashed line marked “Trim”
may be cut away to permit clearance for
the mounting bolts of your servo uses. If
the board has already been trimmed by
accident, simply use hole 3 for mounting
in any of the mentioned servos, but it will
be necessary to drill a 3/32" hole in the
servo case to accommodate the mounting
screw in each case. The rest of the mount-
ing details follow at the end.

Placement of the parts exactly as shown
is extremely important. We have tried vari-
ations of this arrangement and found this
ONP to be the best in every way. The re-

_ sistors all stand upright on one end. The
~ larger two transistors mount flush with the

oard, as do the electrolytics. The four
smaller transistors should be mounted as
follows: QIl, Q2 should be left 1/16”
above the board, and should not lean'in
any direction because of the limited clear-
ance between these transistors and the
gears of the Annco or Geni servos. If hole
3 is to be utilized for mounting, Q3 should
be left about 3/16” above the circuit board
to prevent fouling by the mounting screw.
Q4 may also be left about the same dis-
tance off the board but you can push it in
closer if you prefer. Do not lean these
transistors over.

The arrangement of the leads for QI,
Q2, Q3, Q4 follows the same pattern shown
on the board. The two leads farthest apart
are the emitter and collector, The lead in
the middle is the base. If you examine

them closely, you will note that the base
lead forms the 90-degree angle of 'a right
triangle in relation to the emitter and col-
lector leads. The mounting hole for the
base also forms the same angle, In other
words, the holes the three leads insert into
are arranged the same way as the transistor
leads. No leads should cross over. See the
drawing, which is looking from the top of
the transistor, exactly as you would hold it
while inserting it into the board. The diode
in this amplifier stands on its 4node, which
means that the color stripes which identify
the diode will be away from the board.

Some think it is the best practice to
mount all the resistors and capacitors first
in order to keep from damaging the tran-
sistors with excessive heat. The transistors
used in this amplifier will stand normal
soldering heat without damage. Probably
the most vulnerable component in this am-
plifier to soldering heat damage is the
circuit board itself.

Use your own judgment about the order
in which you wish to install the compo-
nents. It is best to install the wires last.
It may sometimes be necessary to file off
the high spots of the finished work in order
to provide clearance in the servo. This
should not be overdone. About 1/16” from
the original board surface is about right.
If you use the file, do so with caution.

After building the amplifier except for
the wires, it will be necessary to refer
again to the component layout diagram.
The wires attach in holes numbered 5
through 15, as follows: Hole 5: Short (6”)
Brown wire; Hole 6: Short Orange wire;

NEW
1965

FOX

MOTORS

FOX 59R/C

Best of the big
motors! No “break-
in."" Exclusive Fox
carburetion maintains
proper low speed
mixture at any
attitude.

Lightweight with
adjustable high-low
throttie stops. No

escapement binding
here! Easy to
install.

FOX

MANUFACTURING COMPANY
FORT SMITH, ARKANSAS

currents coming over the cliffs.

records.

COLVER SETS FAl GLIDER RECORD

The United States has applied for recognition of a brand new international record
for model aircraft—distance in a closed course with a radio controlled glider.

Frank Colver, 30, Costa Mesa, Calif., flew his 8-ft. span Jetco Imperial a total distance
of 43.5 miles while circling two pylons 100 meters apart on the cliffs of Corona del Mar
on May 8. The sailplane was held aloft during the 2:-hr., 40-min. flight by rising air

Howard E. Johnson, Academy of Model Aeronautics president, was contest director,
Judges for the flight path around the pylons were David Vincent and F. Swaney. Mr.
Swaney is a full-scale glider pilot. The flight was tedious and grueling, although thrill-
ing in several ways. About twice every hour, intense thermal activity off the cliffs caused
the plane to rise uncontrollably to extreme heights.

The tentative record has been forwarded by the AMA through the National Aero-
nautic Association to the Federation Aeronautique Internationale in Paris for homo-
logation. If approved, the United States will have captured the first record since this
category was established by the Committee for International Aero Modeling of the
FAl last year. Other FAI records for radio controlled gliders are held by Russia and New
Zealand. The Californians report that they are aiming for the glider speed and other
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ADAMS
PROPORTIONAL
ACTUATOR
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THIS PATENTED PROPORTIONAL ACTUATOR has
many features not found on others of
its type. Designed for 14 A to 1% 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.

Adams Manufacturing Co.

Janesville, Wisconsin




ENTER
ACRYJEL CONTEST
NOW!

WIN $25.00
ACE R/C CREDIT
CERTIFICATE!

That's Right! The first SIX winners will re-
ceive a $25.00 Credit Certificate—good for
ANY R/C Item stocked by ACE R/C and
YOUR winning idea will be published in
GRID LEAKS along with Your Name.

HURRY!

THE RULES ARE SIMPLE! Just send us Your
description (in less than 100 words) of YOUR
NEW OR DIFFERENT use of this completely
versatile ACRYJEL COMPOUND. You may use
any color available. WINNERS will be judged
by their new and original use of ACRYJEL
. No entries returned . . . CONTEST
CLOSES DECEMBER 1st, 1965 . . . Send
your idea Mow! It could be a winner. Send
to: ACRYJEL CONTEST—C/0 ACE R/C,
HIGGINSVILLE, MISSOURI 64037

PROPORTIONAL SERVO
THE BEST SERVO MONEY CAN BUY!

SWE: 1017
X 1o

NEW!
With Nylon Gears & Friction Clutch

any $10.95 From Factory

Motor: Micro-mo T0-3 with Low
Drain and High Torque—with
Spring Centering. For Rudder,
elevator Ailerons—With Pulse
and Relay Systems. Order From
Factory direct or Write for More
Information.

REYNOLDS ENGINEERING, 438 Gatewood Drive
Winston Salem, North Carolina 27105
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Hole 7: Short Blue wire; Hole 8: Short
Black wire; Hole 9: Short Red wire; Hole
10: Long green wire (12”); Hole 11: Long
Black wire; Hole 12: Short (6”) Green
wire; Hole 13: Long (12”) Red wire; Hole
14: Long Yellow wire; Hole 15: Long
Orange wire. \

Once the wires are soldered, the ampli-
fier is ready for installation in the servo.
Assuming you have trimmed the board
properly, it will be necessary to trim the
Micarta insulation sheet to the same dimen-
sions. To locate the proper spot to work a
hole in the insulation sheet, you can hold
the amplifier up to a light with the sheet
in place. Mark this spot with a pencil, then
drill a 3/32" hole. Installation in the vari-
ous servos follows:

Bonner Installation: Locate the spol to
drill the hole in the servo case (3/32"
hole) according to the diagram. This dia-
gram is shown looking at the top of the
servo from the outside. Measure this hole
carefully since there is no room to waste.
Some modelers prefer to drill this hole
with an electric drill. Others prefer to work
the hole out with the point of a pocket
knife. If a drill is used, be very careful not
to let the drill go into the motor.

The wires which run to the wiper plate
inside the servo are the short wires, and
include all the short colors except Green.
Observing the position of the motor and
the grommet hole for the long wires, it
will be obvious how the wires should be
dressed for least interference with other
components of the servo.

If your amplifier is being fitted to a
relay-type Duramite there will be six
patches on the wiper plate to which wires
of six colors are attached originally. Mark
these colors with a pencil. Then remove all
of them except the Yellow wire. The Yel-
low wire should be cut off just long enough
to form a jumper to the patch formerly
oceupied by the Brown wire, and should be
soldered to this patch coming off in the
reverse direction (toward the servo actuat-
ing arm). This is important to prevent
interference with the electrolytic capacitors.

After the amplifier is in place and the
mounting screw attached (don't forget the
insulating sheet under the amplifier) the
wires (only the short wires, and not in-
cluding the Green one) should be clipped

g

Something different—Ted White's “La Flecha.” (Astjes) F '

134 inches out from the edge of the servo
mounting flange, then the insulation
stripped off the last ¥&” and the ends tinned
lightly. They are soldered to the servo wip-

er plate, with the colors exactly matching
those removed from the patches (blue!to
blue, etc.}. The short Green wire goes t

one side of the electric motor. This shoul ]
be the land previously occupied by the ™
green wire from the motor (unless the
magnets have been reversed), which should

be removed and discarded. In soldering the
short wires to the wiper plate, the follow-
ing is very important. The two patches to
which the blue and brown wires attach are
very close to the electrolytic capacitors
when the top of the servo is replaced. For 3
this reason, these two wires (as was the I
case of the Yellow jumper) must be sol-
dered to the patches so that they come off

the wiper plate toward the servo actuating
arm, or toward the gear end of the servo.
The cover will not fit back on otherwise.
The long white wire replaces the white
wire on the motor if needed for extra
length.

In the Transmite type with only five
patches on the wiper plate, proceed as be-
fore, except ignore the step involving the
vellow jumper. All six long wires remain-
ing run through the grommet provided in
the Bonner case for this purpose, and form
the power and signal connections.

Annco and Geni servos: Mounting in
these servos is straight-forward and simple.
Follow the steps outlined above about
marking the colors and making the Yellow
jumper connection. If your servo is one of
the older four- or five-transistor 2RL types,
this amplifier will not match the wiper
plate. If one of the later 7-transistor types
of 2RL, or just a relay type (2R), the
wiper plate is OK. A 2R wiper plate may
be obtained from the manufacturer and
substituted for the older type plate. Th
colors will be the same, as in the Bonr]e‘_’I
steps outlined above. The leads should be ™
trimmed 1% inches from the bottom edge
of the servo for the short wire connections.
After replacing the gear frame and motor,
give the motor a couple of turns by flicking
the motor gear with a small screwdriver to
make sure it is free.

Citizen-Ship servo: Refer to the pictures
and diagram. The short wire connections
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must be routed around the motor end of
the servo to the wiper fingers. The sketch
provided shows how to hook these wires to
the fingers. As in the Bonner and Annco
and Geni, the short Green wire goes to
the motor green. In the case of the Citizen-
_Ship servo, the 10-ohm resistor across the
/¢ rotor terminals should be left in place to
ucvent Servo Over-run.

Assuming you have taken all the normal
precautions such as inspection of the cir-
cuit board for accidental solder bridges,
etc.,, the servo is ready for testing. This
amplifier is color-coded in the manner used
by most popular makes and will plug in
right beside most of them. When first con-
nection is made to the power source, you
will probably notice the absence of “Jiggle”
or “Waggle” which a majority of German-
ium amplifiers will have. The reason for
this is the “Squelch” feature mentioned
earlier. Very few of these amplifiers have
evidenced any jiggle whatever when the
power was first applied.

Should your servo run to one extreme
and and grind into the case, unplug it
immediately. The trouble is that your mo-
tor magnets have been reversed or you
accidently have made the Green and White
connections to the motor backwards. If
your servo is hooked up correctly and is
off neutral it will neutralize. Actuation of
the Orange reed will run it one way, etc.
If the reed doesn't actuate the servo but
touching the Orange lead to the Positive
end of the power supply does actuate the
servo, the trouble will be in the electro-
lytic capacitor.

Other trouble shooting procedures are
straight-forward as in other amplifiers. In
the smaller servos, occasionally the mod-
eler is not cautious about fouling of the
wiper finger arm by the internaf wiring.
Unless the internal wires have been left
" =xcessively long, simply tugging at the

ower and signal leads gently, one at a
time, will pull these wires out of the way.
A bad transistor is considered very unlike-
ly. The quality control used in the manu-
facture of the specified transistors is so
high that we have yet to experience a
failure.

If you are interested in pulsed reeds,
make changes with caution. There are sev-
eral things to be sure of before altering the
circuit, including reed spacing, battery volt-
age under load, condition of the electric
motor, etc. Taking a look at the voltage
patterns on both ends of R7 and RS with a
good oscilloscope will give you an idea
how the capacitors are doing. One should
always keep in mind that the input voltage
to the base of Q3 and Q4 must be one volt
or more to fire the transistor. This reading
should be taken across R6 and R8. A read-
ing across R3 will show you how the tran-
sistor Q1 shorts across this resistor with
cach application of signal. Q2 should turn
off each time Q1 fires. Readings across R9
and R11 will show the base saturation
voltage of Q5 and Q6. This will vary ac-
cording to the load imposed but will stay
within the range of 0.9 to 1.2 volts. If the
capacitors are too large, and widening the
reed spacing will not correct the condition,
a reading across the capacitors should show
this with the pulser going. During the “off”
portion of the duty cycle either Q3 or Q4
(depending on which signal is given) will
continue to conduct for an excessive time.
The servo will then jiggle out to one end
and stay there. The vuse of a shorter duty

+ cycle rather than adjustment of capacitor

Lva]ues is recommended at this time.

If you should have access to close-toler-
ance capacitors by all means try them if
you wish. The rest of the circuit is within
10% tolerance. We hope you find this unit
as versatile and pleasing as we did. Your
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DON'T MISS THE NEW BRITISH “GRID LEAKS”

RADIO CONTROL SYSTEMS

A BI-MONTHLY MAGAZINE FOR THE PROFESSIONAL,
AMATEUR AND ENTHUSIAST . . . FILLED WITH MANY INTER-
ESTING GENERAL CIRCUITS AND ARTICLES ON FULL SIZE
AND MODEL RADIO CONTROL SYSTEMS . . . EDITED BY PETER
LOVEGROVE, B.SC., THE COUNTRY’S LEADING AUTHORITY.
SUBSCRIBE NOW . . . ONLY $3.00 PER YEAR

ACE RADIO CONTROL e BOX 301 e HIGGINSVILLE, MISSOURI 64037

It's pretty discouraging. Right in the The Academy of Model Aeronautics is
middle of a big building project, and  waiting, too. It has plans gathering dust,
out of cement. What do you do when and dreams and enthusiasm on the shelf.

it it The AMA is out of glue, toc. Cementing
Yoie Afe Gt of glied TGt Wl AMA together is its members. It has

until you can get some more. 3
Meanwhile your progress stops. Your ::o;rﬁth*?hruiii.'h' framework, but not

plans gather dust. And you wait. Your There are over 100,000 model builders,

dreams, your enthusiasm for this new Lyt only 20,000 AMA members. An in-
model—they must wait. It's pretty dis- crease to 50,000 might be enough.

couraging. Let's help this kid get into the air.
rAClDEMT OF MODEL AERONAUTICS, 1025 Connecticut Ave., Washington, D.C. 20036 |
s | e il e e oL B PR e IR B - Sl et S s S I
R E T e S S S D e e SR N R b R O |
| 8 T s 1 by A e L e S S e e e |
Ageisiiai, Pate of Birth: i i (license based on age July I, 1965) |

I Jr. 1 $3 (to 1b yrs.)  Sr. [ $4.50 (16 thru 20} Open [J $6 (21 and ovar}_J
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Build with re Best...

=

W — Big or Small - Build in One Piece with Dihedral
*— Rotates 360° - Work on Wing Bottom!
Y — Mounts on Wall or Bench

FULLY ADJUSTABLE - FOR
R/C & U-CONTROL WINGS

G G
E: B e AR S0

Impatient with wornout nose gears, Lew Famighetti machined this sturdy mount. The

strut proper was given extra hardening which virtually eliminates all distortion.

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

.15-.19-.35 POWER.

kit $]14 23
Scorpion Plans Only, $1.50pp,

e " 8 0

Alir Guide
Systerms’
Model S A 3

Go-Ae

*Smaller
eLighter
*Stronger

*More Reliabilify
eless Drain

still only $14%2
S'E:P G-G Coupling Kit $1.00

&8 8 ® 8 008 e e e e

At Dealers
or

Direct Fromm
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comments are invited.
PARTS LIST

Ql, Q2, Q3, Q4: Fairchild 2N3564 or Fair-
child SE 1010 (four req.)

Q5, Q6: Fairchild 2N3638 (2 req.)

R1, R2: 3.9K (All resistors ¥4 Watt com-
position, 10% ) 1

R3: 1K

R4, RS, R6, R7, R8: 22K

R9, R10, R11: 100 Ohms

*Cl, C2: 8 to 15 mfd Electrolytic, .25"
Dia. max., .5” Height max., plug-in.

D1: Any good general purpose Germanium
sub-mini glass (1N60, etc.)

Wires: Short (6”) wires, plastic insulated,
26 sweg, following colors: Red, Orange,
Green, Black, Blue, Brown. Long (127)
wires following colors: (wires here are
same size, etc. as above) Red, Green,
Black, Yellow, Orange, White. Printed
circuit board on 1/16” epoxi glass.

Bits and Pieces
(Continued from page 21)
the two-stick design, an auxiliary control
panel at top of case includes four levers
for options, such as spoilers, flaps, re-
tracting gear, fuel mixture. Lefthand stick

gives rudder on left-right movements,
throttle with fore-and-aft; right stick, pro-
gives rudder on left-right movements,

up- and down-elevator on fore-and-aft.
Thus, although two stick, primary flight
controls effectively are one-sticked. Adja-
cent to each of the two sticks, appropriate
trim functions are provided with move-
ment in natural directions. Dual-output
meter built into case (top, right) gives
RF output (1 watt) or power supply
charge rate.

Charging of both transmitter and re-
ceiver batteries is handled simultaneouslyg.
by charger incorporated into transmitte*:-
Cheater cord plugs into 110 AC outle.”
and transmitter; receiver battery discon-
nect cable, attaches to transmitter during
charge. Nine individual cables (one for
power) exit receiver, prewired to con-
nectors.

Enya .60: Claimed hp is .9 to 1.1, rpm
2500 to 12,500. New double-ball bearing
engine weighs 13.6 oz, has no gasket, dis-
places .606. $42.50 from MRC Enya
Company Inc., 5300 21st Ave., Brooklyn,
N.Y. 11204.

Miscellaneous; Radi-O-Too WA bi-
plane for either freeflight or RC, spans
25 in. for wing area of 200 sq. in. RC
gross, 10 ozs.; for pulse or escapement.
At this writing over 700 of these kits re-
quired to meet “grapevine” demand. From
Flyline Models, 133 Ashby Pl., Fairfax,
Va. $595. . . . DeNight Special, by
Sterling Models (Belfield & Wister St.,
Philadelphia, Pa. 19144) is authentic
Goodyear-type racer for the new pylon
racing craze. Span is 50 in., for .19 to
.60’s (if you are in a hurry!), pylon max-
imum, .40. One-piece sides, die-cut sheet
tail surfaces, sheet-covered wing. Alumi-
num gear, plastic cowl cheeks and wheel
pants, bubble canopy. $18.95. (Also Ace.)

Universal radial engine mount, by de-
Bolt Model Engr. (3833 Harlem Rd., Buf-
falo 15, N.Y.), is dural plate with mount-
ing holes for most popular .19 to .49 dis-
placement engines. Bolts to ply firewall,
with shock absorbing rubber disc between
Ellatzes and ply. Bolts, nuts, blind nuts.

. . . Bargain bulletin, America’
Hobby Center, 146 W. 22nd St., Nem

York 11, N.Y,, is 64-page booklet of new «*
items, including factory releases of ex-
hibitors at HIAA Trade Show and Toledo
RC convention. Five-cents, in coin or
stamp. Bulletin #AB65.
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. & fourth servo,
: I r taxi, takeoff, and less than full-throttle

Orbit's 3 + 1 propo system, already
well publicized, merits this further ex-
planation. It delivers, of course, three
proportional command functions: elevator,
rudder, throttle—with flight trim of the
first two. The “plus 1" refers to CAR—
coupled aileron and rudder—achieved by

delivers rudder control

maneuvers. Full-open throttle uncouples
rudder for normal aileron and elevator
control. Same alternating tone, continuous
carrier transmission as firm’s full-house
equipment. Feedback servos have disc out-
put. Orbit Electronics, 11601 Anabel Ave.,
Garden Grove, Calif. $350.00—transmit-
ter powerpack and recharger, $35.00 extra.

A 12-0z. visual flow tank, and a clean-
flow filter, are latest deBolt releases. The
filter, costing 95¢, substitutes for weighted
pick-up in any plastic tank. It is made of
metal with close-woven stainless-steel
screen,

Of the larger tank, the manufacturer
doubts need of anything larger—simpler to
drop a pint of fuel in the nose! Need for
big tank is created by trend to bigger en-
gines. Size is 214 x 614 in., price $1.75.

A 48-in. high special trophy has been
awarded to Jerry Nelson by Robert R. Rus-
sell & Associates of Des Moines, Jowa, and
Des Moines Modelaires Club, for his pro-
motion of the National Miniature Good-
year Pylon Racing Assoc. A combination
of silver, gold and walnut, valued at more
than $150, the trophy goes to National
Champion (Goodyear) at Nats where this
extra activity will be flown after contest
hours, on Thursday, Friday and Saturday
of the meet.

Readers Write
(Continued from page 1)

Hlanufacturers, please let me know.
JoserH B. CANDLER, Pres.
The Imported Motor Car Corp.

HOW COULD WE?

Please refer to Volume 6, No. 2. On
page 7 the article “Radio Control, How-
it Works” has confused me. Those of us
who are struggling to get a single-channel
airplane flying and who are plagued by
a lack of manufacturer’s clear, simple
explanation of what their equipment will
do and won't do, look to the hobbyist
magazines for help.

We are therefore confused to see dia-
grams like those on page 6 that show
four wires coming out of relayless receiver.
Two of us who have C & S Honeybee and
F & M receivers (single-channel) count
only three wires. Was your intention in
showing three wires from the receiver in
Fig. 1 and four wires in Figs. 2 and 3 to
indicate different brand names of receivers?
Or was there a typographical error—with
“relayless” meant to be “relay” in the
captions?

We would be most grateful for clarifica-
tion in this, since we are already a con-
fused lot that feels put upon and misled by
those who would have our dollars but
care not at all how we fair with their
equipment.

RoBeRT L. NELsoN, San Mateo, Calif.
e Editor: We have answered Mr. Nelson
directly. The caption should have been
more clearly stated. (There was not time

Second edition
of Kalmbach’s

enthusiast,

| omerate fioin bobiw.
I planes and ocuher modals

maintenance and

Fhas by

R/C PRIMER

by Howard G. McEntee

. R/C PRIMER has been extensively
revised, and is not just a reprint.
Many exciting and up-to-date photos,
revised text, new colorful cover. This
book is exactly what the cover in-
dicates, a primer for the radio-control

discusses frequency and licensing in-
formation, control systems, transmit-
ters, model boats, components, in-
- stallations of R/C systems, field tests,
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35:5 The price is still $2.

Fig. 2 on page 6 should have explained
that this was a double-ended receiver or
dual-output-type of receiver, such as the
C & S 505 Finch, or the Otarion 0-22
(no longer manufactured). This same ef-
fect can be had with any ordinary single-
ended receiver, as Fig. I, by adding an
add-on switcher, available in kit form,
from both World Engines and Ace R/C,
and recommended by Frank R. Adams,
manufacturer of the Adams Actuator.

BACK ISSUES

I have been interested in RC for five
years. If it had not been for GRID LEAKS
I might have given up in disappointment.
However, I have found several articles
that have given me hope.

Is there any way of getting back issues
of GL? I am greatly interested in getting
complete back issues. It has been the
greatest help as far as teaching a new-
comer the fundamentals. I only wish it
came out more often.

MiLEs J. Jackson Jr., Monroeville, Ala.
e FEditor; Back issues of Grid Leaks are
available; but spoity. In Vol. 2, numbers
8 and 10 are available; in Vol. 3 numbers
2,3,4,5,6,7, 8, 9and 10. All 6 issues of
Vol. 4 are available, and the 5 issues that
made up Vol. 5. (NOTE: There was no
November-December 1964 issue). For back
issues write GrID LEeaks at Higginsville,
Mo. and enclose 35 cents for each desired.

BROTHERLY ADVICE

You may use this answer to Mr. Rose,
May issue of GRID LEAKS.

Mr. Rose, I agree with you 100% that
there is much junk on the market in single-
channel equipment and also in multi-chan-
nel though, perhaps, to a lesser extent.

However, to say that there is not a decent
single-channel escapement might be slight-
ly exaggerated. There is a very good com-
pound escapement that has been manu-
factured for years and used by nearly all
of us at one time or another. Since 1 don't
work for Howard Bonner, I won't mention
his name, but you should give it a fair try.
Servo-wise (single), I must agree with you.

You owe it to yourself to join an AMA
affiliated club such as your KCRC club.
You'll be protected from liability claims
for possible damage, you'll be helping sup-
port a petition for new R/C frequencies,
you'll learn safe-flying techniques and most
of all you'll be helping in location of fly-
ing sites for sport flying which is what most
club members do most of the time but we
don’t lone-wolf it.

1 am a club member and an AMA mem-
ber and due to lack of time I don’t. get
lo over one or two contests a year. The
rest of the time I'm a sports flyer. In fact,
to most contestants at a contest I ‘would
be called a sport flyer—they just can’t be-
lieve I'm serious.

Last year, I drove 250 miles and back
to Chicago. 1 won 7th in novice and a
subscription to Grip LEaks. I met the
nationally famous modelers, was treated
great by all of them, learned a lot about
equipment and planes, and incidentally, by
accident, I walked off with more stuff than
I won. I came home with somebody's
needle valve and a quart of home-brew
fuel. Might have been Kazmirski's or Frank
Madl's or someone else's, I don't remem-
ber. The great's were just as friendly as
the small one's like myself. Don’t knock
the contest flyers; they are the sports flyer’s
friend. They protect us from ourselves.
Joun McNEerNEY, Cedar Rapids Skyhawks
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) desired rib-spacings.
Y@ Notched Cross-Bar members secured to CHANNELS with TAP
0 . SCREWS - makes rigid, no-warp JIG frame,
: T " |®JIG components (plywood)-(SLOT-LOCK} in JIG to ALIGN (L/T
“1 J( i || odges) with RIBS for (cement-up) of ENTIRE wing.
_ @Dihedral-props support HINGED sections for any degree sat-up

R T e s ae 5. 1 BROADFIELD'S
IETR e UNIWING-A-JI6
T/@ -.‘ St
= s OUICK ASSEMBILITY & COMPLETE ADJUSTABILITY
| I] ’| . | Authenfic type jig-fixtore suitable for building leading R/C
3 | B WINGS & STABs.; constant-chord or tapered up to 72" span &k
L 3 12" chord, plus any rib-spacing 3/4" up.
L acaprei ﬁ il : FEATURES:
UN WiNG‘A I~ |@Aluminum-channel JIG SPARS which secure (RIB-HOLDERs) in
o i

R/Cers write: "', ., great innovation in building-JIGS, . .amazed
at its versatility." B /C Modeler-stafl builder reports, "I find

the UNI-JIG particularly useful in constract-
~- dgg symmetrical air&gila. o
. Uni-Wing-A-TJig (U-WJ72) $21,95
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THE MONITOR

(Continued from page 2)

made ready-to-fly Class III ships suitable
for competition.

What are the ethical considerations?

In principle, the anti-BOM case has
been -simply stated in those editorials:
When people disobey the law, abandon the
law. But laws can be enforced, it will be
said. In the past two years we have seen
serious crime go unpunished, yet the laws
forbidding such deeds have not been
abolished. If 100% enforcement were pos-
sible, no one would ever break the law
against speeding. Have you broken the
speeding law? Speeding laws will never
be abandoned. Especially not on the
ground—as the anti-BOM argument puts it
—that we would be making honest men
out of rules breakers, who should not be
submitted to the degrading business of will-
fully being personally dishonest. Can you
make an honest man, by waiving a rule?

If the BOM rule is to be abolished simply
because it is not enforceable, why continue
it for other modeling events, even for the
young boys with their first airplanes? It is
not enforceable there either. We cannot
insure that some zealous dad won't push
his boy too hard, or make more than his
proper share of the model. Yet we have
to keep the rule to protect somebody—in
this case, the underprivileged kid without
help or much money, or just the honest
kid (God bless him!) who prides himself
on making his own craft—even though he
may see some less deserving lad go home
with the glory and the trophy. Isn't it likely
that radio flyers require protection?

What makes BOM workable, though not
perfect, in other categories—especially
with vet untainted juniors and seniors—is
that they have proven more honest by far,
as a group, than the 30-to-40 year old ex-
perts of Class 1II. Actually, we do not con-
sider ourselves dishonest. Rather, we have
generously condoned the first infractions
as not being of consequence, and we have
come by degrees to condone anything, We
are older and should be good sports! For
our attitude we are going to have to pay
a price. That price may well be fewer,
rather than more, contestants someday in
Class IIT when, and if, BOM is removed.

Is it unreasonable to ask that grown
men exhibit the fortitude to honestly main-
tain a code they (those who then com-
peted) practiced as younger modelers?
When we brag about the community vir-
tues of modeling—such as anti-juvenile de-
linquency—and seek sites, public support
and co-operation, should not we at least set
an example for younger modelers who read
everywhere in print that winning (for us)
is all that matters, that rules are conven-
iences to be bent and broken whenever
personal ethics become burdensome?

So men (the editorials tell us) don’t fly
their own models at the Nationals. Have
we conceded that ethics and honesty are
a thing: of the past? Evidently, we do, be-
cause it is on precisely these grounds that
we are asked to vote out BOM.

Yet, strangely enough, we already have
a good BOM rule.

“This ruling does not prohibit the use
of styrofoam wings or fiberglass fuselages,”
editorialized Dewey. “It does prohibit
ready-to-fly models (of which there are
none, at present, suitable for competition),
or models built for the flier by another per-
son, persons, or commercial concern. Sound
unreasonable? Seemingly no.”

Beginning with that “seemingly no” Don
then makes the case against BOM on the
basis of the rule being uninforceable, of
people being made to seem dishonest.
Eliminate the “seemingly” from the quote,
and we concur with Don.

Perhaps the BOM rule will be killed, or
modified. Perhaps not. None of us wishes
conflict that will harm competition. It is
not our intention here to defend or to at-
tack BOM. But if we are urged to change
a keystone rule, we do require a more com-
prehensive fill-in than what was given in
one magazine's editorials, however well-
done and deserving they may be.

In this editorial we seek no solutions.
When an issue is drawn, protagonists see
only in black and white, ignoring shadings.
There are suggestions, actual and implied,
at best of doubtful merit, at worst, a
“cure” worse than the disease itself.

Bonus points are suggested for the guy
who builds his own model. While this pro-
posal concedes our existence, it is doubt-
ful that any pro impatient with limita-
tions, is going to be happy about yielding
a handicap or penalty to his competition.
Afraid of the other expert, he may have
to build his own model so not to lose pre-
cious points.

The spectre of professional pilots has
been raised. In responmsible circles it al-
ready is being discussed that an airplane
owner be permitted to hire a pilot—in
scale of all things! It seems to us that scale
would be a mockery if the entrant did not
make his model. Is it better if he does
make the model but then hires a national
expert to fly it? Without BOM he would
not have to make the model. He can order
the model built, then hire the pilot. He can
order the model designed, then order it
built, then hire the pilot! He writes a check,
and commissions a task force. Who wires
him confirmation that he has “won” at
“Indianapolis?” Fantastic? Perhaps. But
where do we draw the line?

We join with Don in urging you to regis-
ter your feelings, pro or-con, with your
Contest Board District member whose name
and address you will find on the last page
of each issue of Model Aviation—assuming
you are an AMA member.

B & D Power Converter

(Continued from page 11)
porated on the circuit board which serves
this purpose very well, If the converter is
to be used in some other application, pro-
vision for this capacitor should be made
by extending the printed circuit board. Note
that the capacitor is shown on the sche-
matic,

Since all the circoits are AC prior to
rectification, polarity of the coils makes no
difference, with the exception of the feed-
back winding. This must be in proper phase
with the primary coil in order to oscillate.
The easiest way to determine this is to hook
the converter to power (after a final check
for wiring errors). If it fails to oscillate,
reversing the feedback windings should
cure the problem, barring defective com-
ponents.

The transmitter filament supply may be
supplied by either one additional cell, or
using a dropping resistor to drop 4.8 volts
to 1.5 volts. The total power drain using a
dropping resistor is a little over one am-
pere, giving better than three hours opera-
tion between charges for 4-ampere hour
batteries.

CORRECTION: Min-X points out substitu-
tion last issue of picture of Pulsemite 800A
x-mitter, Capri revr, Minicoder PL for 8008
and Capri for Galloping Ghost. “S” systems
are GG and RO; “A” systems, dual propo
with Minicoder PL.
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FORYOU:»

Each month the staff of R/C Modeler
wraps up another issue designed to bring
you the finest material and latest infor-
mation in the radio control field.

Successful designers and flyers explain
the latest trends in RC, providing YOU,
The 'RC’er, with up-to-the-minute data
on every phase of our sport.

Whether at home or abroad, your RCM
editors are constantly searching for new
and better material. Foreign news, com-
piled by CIliff Rausin, is brought to you
while it'is still news; W. R. Weaver dis-
cusses RC techniques in the Far East;

Bill Murray scans the Canadian scene’1

and whether in Germany or Belgium,~
South Africa or New Zealand, RC acti-
vities from every far-off point of the
globe are as near as your mailbox.

The result is the most complete maga-
zine ever published covering interests
vital to the radio control modeler. It is
YOUR magazine — written by RC'ers

for RC’ers. If you have not already done
so, use the coupon to subscribe today.

'
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: Enter my subseription to R/C MODELER
[ for 1 year for § 5.50
O for 2 years for $10.00
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ALABAMA, Birmingham
BILLS HOBBY HAVEMN
2102 Warrior Rd.

ALABAMA, Montgomery 36111
STRICKS

2832 Colonial Driva

ALABAMA, Selm
KENS MODEL SI.IPPI.IES
Kings Road

ALASKA, Anchora

ge
ANCHORAGE HOUSE OF HOBBIES

514 G. Street

BLASKA, Spenard

RADIO CONTRI][ SPECIALISTS
P.0. BOX 4-1374

ARIZOMA, Phoenix 85012
WEBSTERS HOBBY HOUSE
521 Camelback Rd.
ARIZONA, Scottsdale
HOPKINS R/C HOBBY SHOP
4906 No. 85th Street

ARIZONA, Tucson
DON'S HOBBY CRAFTS SHOP
2954 Mo. Tucson Bivd.

ARKANSAS, Fayeitewl!e
DONS H.IJBB‘I’ S5H

7 N. Block 1st Fed Bldg.
P.0. Box 5

CALIFORNIA, Bakersﬁe[d 93301
STEWARTS HOBBY SHO

900 21st Street
CALIFORNIA, Buel]tnn
VALLEY HOBBIES

P.0. Box 264

CALIFORNIA, Burbank

T & A HOBBY LOBBY

3518 W. Victory
CALIFORNIA, Covina
COVINA HOBBY CENTER
140 No. Citrus
CALIFORNIA, EI Monte
Morth Ei Monte Hobby
4720-22 Peck Rd.
CALIFORNIA, Eureka
FOSTERS TOYS & HOBBIES
309 F. Street

CALIFORMIA, Fresno 21
EASTMAN HOBBY SHOP
1449 Fulton Street
CALIFORMNIA, Fullerton
GENE DYCKS HOBBY HOUSE
1056 So. Brookhurst Rd.

CALIFORNIA No. Hollywood
VALLEY PLAZA HOBBY SHOP
12160 Hamlin Street
CALIFORNIA, Long Beach 90808
CRAFT SERVICE HOBBY SHOP
396612 Studebaker Rd.
CALIFORNIA, Los Angeles
COLOMEL BOBS

3707-09 W. Pico Blvd.

CALIFORNIA, Montebello
VICTORY HOBBY SHOP
1411 W. Whittier Blvd.

CALIFORNIA, Northridge
LARRY'S HOBBY CENTER
8960 Reseda Blvd.
CALIFORNIA, Dakland
ROOTS HOBBY HUT

6036 Telegraph Ave.
CALIFORMIA, Pasadena

ACE MODEL SHUF

1655 E. Colorado Blvd.
CALIFORNIA, Redding 96001
SHASTA MARINE SALES
1635 Garden Avenue
CALIFORNIA, San Anselmo
GUNMINGS HOUSE OF HOBBIES
562 San Anselmo
CALIFORNIA, Santa Barbara
ATKINS HOBBYCRAFTS

16 W. Anapamu St.
CALIFORNIA, San Francisco
FRANCISCAN HOBBIES

1935 Ocean Avenue

CALIFORNIA, Sacramento
C & M HOBBY SHOP
1613 Del Paso Blvd.

CALIFORNIA, San Jose
ED'S HOBBY SHOP
1362 Lincoln Avenue

CALIFORNIA, Santa Monica
EVETTS MODEL SHOP

1636 Dcean Park Blvd.
CALIFORNIA, Ukiah

UKIAH WAREHOUSE SALES
976 No. State Street

CONNECTICUT, Hartford 06103

HOBBY CENTER

222 Pearl Street
CONNECTICUT, Waterford
SHORELINE MACHINE CO.
97 Post Road, Box 222
DELAWARE, Newark 19711
NORTHROP RADIO CONTROL
56 Holly Lane

DELAWARE, Wilmington 3
SIMPSONS HOBBY SHOP
5107 Concord Pike
FLORIDA, lacksonville 32211
ART’S HOBBY SHOP

10234 Atlantic Blvd.
FLORIDA, Miami 33142
ORANGE BLOSSOM HOBBY
1896 NW 36 Street
FLORIDA, Orlando
COLONIAL PHOTO & HOBBY
636-38 N. Mills

FLORIDA, Pensacola 32505
BOBES IilJBB‘I HOUSE

3319 Mabile Highway
GEORGIA, Atlanta
COLESONS HOBBIES

1891 Childress Dr. S.W.
HAWAILI, Honolulu

TED'S HOBBY SHOP

1079 So. Benetonia Street

120 W. Main Street
ILLINOIS, Belleville

HAROLDS RADIO CONTROL CENTER

200 Optimist Drive

ILLINOIS, Chicago 60630
STANTON HOBBY SHOP
4734 No. Milwaukee Avenue

ILLINDIS, Chinagn

WEST TOWN HOEBY SHOP
5714 W. Chicago Ave.
ILLINOIS, Hamilton

THE POT SHOP

940 Broadway

ILLINOIS, Harrishurg 62946
THE HOBBY HOUSE

19 South Main

ILLINDIS, Monticello
KAISERS STORE

State & Washington
ILLINOIS, Quincy

ED'S HOEBY SHOP

18th Koch Lane

I0WA, Des Moines 50309
10WA SERVICE COMPANY
12th & Mulberry

10WA, Hampton
REMINDER PRINTING CO.
10WA, Wehster City
HOBBY HOUSE KNIGHT RADIO &
Box 312

KANSAS, Lawrence

GEORGE’S HOBBY SHOP

1105 Massachusetts

KANSAS, Shawnee Mission
KENS MODEL AIRPLANE SHOP
5022 Rosewood Drive
KANSAS, Wichita

HOBBY HUT

2309 South Seneca

KENTUCKY, Ashland
BILL'S HOBBY SHOP
2419 13th Street

LOUISIANA, Alexandria 71303
SMITHS HOBBY LOBBY

2123 Linda Road

LOUISIANA, New Orleans

HUB HOBBY SHOP

2618 So. Broad Avenue
LOUISIANA, Shreveport 71105
BOSKOS HOBBY HOUSE

1253 D. Shreve City

MAINE, York 03909

DOWM EAST MODEL SUPPLY
Scotland Bridge Road, RFD 1
MARYLAND, Baltimore 21234
CITY Wi

7913 Harford Rd.

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.
on the Franchise plan may be had by writing Ace R/C, Inc., Box 301,

Higginsville, Missouri 64037. [T R NN NEIENEEE

MASSACHUSETTS, Attleboro
HOBBY HUT
166 Pine Street

MASSACHUSETTS, Cambridge 02138

CROSBY HOBBY CENTER
1704 A Massachusetts Ave.
MICHIGAN, Detroit

JOE'S HOBBY CENTER

9810 Wyoming Street
MICHIGAN, Flint

HOBBIES, INC.

3302 Corunna Rd.

MICHIGAN, Kinross

LOPP' Ssﬂlﬂﬂ\' & MODEL SUPPLIES

Box 14
MINNESOTA, Minneapolis

WOODCRAFT HOBBY & ARCHERY STORE

903 West Lake Street
MISSISSIPPI, Gulfport
THE HOBBY SHOP
2500 16th Avenue
MISSOURI, Florissant
BOBS HOBBY CRAFT SHOP
426 St. Francis St.
MISSOURI, Raytown
WILSONS RAYTOWN HOBBY
6125 Blue Ridge Rd.
MISSOURI, Rolla
ROLLA PET & HOBBY SHOP
605 Pine Street
MISSOURI, Sprmgfeld 65804
JIM'S R/C SHOP

2117 So. Luster

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

NEBRASKA, Hastings

DICK’S HOBBIES & CRAFTS
117 No. Lincoln

MEBRASKA, Lincoln 68501
FLITEEI:alNE INDUSTRIES

NEVADA, Sparks

HANDY HOBBY SHOP
1939 Prater Way

MEW JERSEY, Red Bank
HOBBY HEADQUARTERS

62 White Street

NEW YORK, New York 10011
AMERIBA’S HOBBY CEN'I'EI! INC.
DIV. OF MOD. AD AGENCY
146-148 W. 22nd St.

NEW YORK, New

York
MODEL CRAFT HOBBIES RETAIL INC.

314 Fifth Avenue
NEW 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 10591
ANDY WRIGHTS PRODUCTS
16 Woodfield Terrace
NEW YORK, Vestal
CUSTOM MODEL SHOP
729 Delano Avenue
NORTH CAROLIMA, Burlington
RONNIES HOBRY SHOP
111 So. Main
NORTH CAROLINA, Greenshoro
COBLE SPORTING GOODS CO.
119 No. Green Street

NORTH CAROLINA, Winston Salem

PAUL'S HOBBY & BIKE CENTER
714 Waughtown Street
NORTH DAKOTA, Minot
MERYL'S HOBBY SHOP
24 B North Main Street
OHIO, Cincinnati 45224
THE HOBBY SHOP

5754 Hamilton Avenue
OH!0, Cleveland

GENES MODEL SHOP
14506 St. Clair

Further details

OHIO, Columbus 43211
LINDEN HOBBY & BIKE SHOP
2458 ctwelanﬂ Avenue
oHIO,

WIFES HOBBY SHOP

712 Bristol !urenue

0OHID, Ohi

GLENMORE HOBBY SHop
R.R. 21

OKLAHOMA, Tulsa

HOUSE OF HOBBIES

6118 East Admiral PI
OREGON, Pnrtland 97217
HOBBYLAND

4503 MNo. Interstate
PENNSYLVANIA, Feasterville 19048
FEASTERVILLE HOBBY SHOP
244 Bustleton Pike
PENNSYLVANIA, Fogelsville
DON MOHR'S HOBEBYLAND
BOX 211

PENNSYLVANIA, Monroeville 15146
Jﬁogsgis PHOTD & HOBBY MART

PENNSYLVANIA, Philadelphia 19111
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 So. Sixth Street

PENNSYLVANIA, York 17404
SKELLY SPORTING GOODS

227 W. Market Street

SOUTH CAROLINA, Myr!fe Beach
MOORE DRUES, IN

1107 No. I(mgs Hrghwar
SOUTH DAKOTA, Sioux Falls
DONOVAN'S HOBBY CENTER
1409 Thompson Dr.

TENNESSEE, Memphis
BILL'S MINIATURE ENerEs
1325 Caroi Drive
TENNESSEE, Tullahoma
THE HOBBY CRAFT SHOP
317 So. Anderson
TEXAS, Amarillo
AMARILLO HOBBY HOUSE
4400 So. Washington
TEXAS, Dallas 8
BERNIE'S HOBBY HOUSE
209 A. West Jefferson
TEXAS, Houston 5
G & G MODEL SHOP
2522 Times Blvd.
TEXAS, Texarkana 75501
MODELTRONICS
2705 Miiam Street
TEXAS, Waco
THE HOBBY SHOP
521 No. 18th

UTAH, Salt Lake Cit:
KEITHS HOBBY HOUSE
170 E. Bth South
VERMONT, Burlington
CASSLER'S INC.

333 N. Winooski Avenue
VIRGINIA, Elkton 22827
EASTSIDE HOBBIES
Route %2, Box 292
VIRGINIA, Norfolk 5
ZEPHYR MINIATURES
123 W. Little Creek Rd.

\I'IREINI.H. ﬁprmgﬁeld
1. SMITH co. INC.

54!6 Brandon Avenue

WASHINGTON 1, D.C.

CORRS, INC.

813 B!h St. N W.

WEST VIRGINIA, Kenova

BLEVINS MODEL SHOP

1829 Maple Street Rear

WISI:DNSIN Nhlwaul(ee

HOBBY H

5500 l:apltal i:nurt

WYOMING, Sheridan

THE MODEL SHOP

659 Marion Street

Safl Systems, Incovfroraled
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 SINGLE CHANNEL PROPORTIONAL...

O 0 o
The BABCOCK BC-22 iProporﬁonaI System

v CHECK THESE FEATURES!

The Babcock BC-22 Proportional System has been
designed to give the single channel flier maximum
performance and consistent reliability at @ minimum
cost. Designed and engineered with the sport flier
in mind, the BC-22 is ideal for the small-field air-
plane in the .010 to 049 size range.

v Pre-wirea installation— v Full Right and full Left
Only three wires to connect! controls for stunting!

v Interference free! * Two standard 9 volt"tran-
sistor batteries power en-

v# 5 ounce airborne weight! tire airborne system!
v Guaranteed ground range

1500 feet — consistently

tested in excess of 7/8th

mile!

DIGITRAN  %69% 20767 Loguna Canyon R, i isen: v
P.O. Box 666 [] €.O.D.ORDER

All Digitran single channel sys- begusg: Baoeh: failr. 92092

tems will include the improved NAME_ : ; [] BC-21 SYSTEM
BCR-18A transmitter and all-
new BCR-19 receiver. Provides
right, left, up, and down from arry ZONE.__STATE_________ [] DIGITRAN ’
a single control stick, plus quick AMOUNT ENCLOSED WITH ORDER $__ _ BALANCE §_ 3

blip motor control function. PLEASE MAKE PAYMENT BY CHECK OR MOMEY ORDER. 20% DEPOSIT REQUIRED ON C.O.D. ORDERS CALIF.
RESIDENTS ADD 4% SALES TAX. POSTAGE PAID ON ORDERS OVER $25 UNLESS C.0.D.

ADDRESS ____ T [0 Bc-22 SYSTEM




