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CONTROLAIRE 6 CHANNEL SUPERHET

The Controlaire 6 channel Superhet is the result of many years of
pioneering and research in the field of all-transistorized superhets.
Controlaire offered all-transistorized superhet receivers back in the
late '50s when others still clung to tube type configurations, Through
the years this circuit has been improved and miniaturized and incor-
porates a novel cube shape mechanical design which results in an
extremely compact cube shape which is easy to mount and with plenty
of room for foam rubber to isolate vibration. This configuration which
has made our 10 channel famous is now being employed in our new
6 channel superhet receiver, This receiver incorporates six transistors,
separate local oscillator, one mixer, two I. F. stages and two stages
of audio, and about 60 db of A. G. C. to insure no overloading and to
give linear amplifier response.

The transmitter is non-simul, operates with a 9 volt dry battery or
8.4 volt nickel cadmium batteries. The power output is approximately
150 milliwatts radiated. The modulation is 85% to 90%. Average
RF and audio power doubles during modulation. The RF section is
M. 0. P. A. using "Silicon Epitaxial Planer” 2N-706 transistors. 3rd
overtone oscillator and RF amplifier. Uses a series tuned center loaded
antenna. Audio section uses a torroid stabilized Hartley oscillator,
stable within 2 cycle from 9V down to 3V.

About the Model

Controlaire 6 channel is used to control this Pietenpol Air Camper.
6 channel gives you motor control, elevator and rudder. The scale tail
surfaces on the Pietenpol are so large that a special motion reduction
linkage system was built into this model to maintain the scale effect,
The model incidentally is Jess Krieser’s design which may be appear-

8206 BLUE ASH RD.

ing in this issue of Grid Leaks if Bill Winter is on the ball. Th#
original has been flown quite a bit. The model is a fairly gentle trainen.~
as it is slow in the glide. We have ground leoped our model on take-
off attempts and do not recommend cross wind take-offs. Inverted
flight is not bad, outside loops not recommended with the true scale
elevator and stabilizer. The model shown is powered with a Series Il
Max 35 and, if anything, it is overpowered. The new 0S “S” Series
Max 35 ($19.98) with throttle should be plenty of power. Our model
was finished with Aero Gloss Curtis Blue on the fuselage. The wings
and stabilizer are Taylorcraft Cream. It is the writer’s opinion that
the addition of ailerons would not add much to the flying of this
model as with this wing cross section models tend to yaw in the op-
posite direction before they roll — rather appalling,

SPECIFICATIONS
TEMP. RANGE (20°-130°) F
RX VOLTAGE 4.8 V. (500 mah Servo Batt.)
RX DIMENSIONS 245 x 153 x 1%,
RX WEIGHT. 3}4 oz.
SENSITIVITY 2 - 4 microvolt.
SELECTIVITY 4 KC with Signal Dn. 8 DB.

Introductory Price $89.98

CINCINNATI 36, OHIO
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GRID LEAKS AT PLAY

® This month’s column is dedicated to the experimenter, the
tinkerer, the do-it-yourselfer.

There seems to be a tendency on the part of some to look
down their noses at this side of the RC hobby, classifying
experimenters as ‘“off-beat,” and sometimes in even more
derogatory terms.

The experimenter and tinkerer is the one who has worked
many long hours with Mickey Mouse systems, Kicking Duck,
and Galloping Ghost, and other ideas, and he could easily
be labeled as being in the impractical and unproven realm.
However, we venture to say that this basement workshop
artist has probably done as much, or more, to advance the
art than has the average contest flyer. Qur hats are off to
the experimenter who pursues the will-o-wisp idea. and con-
verts his dreams into something practical.

Many tinkerers choose this course deliberately, because
they love it. Limited finances may have something to do
with it, since they feel they cannot afford the increasingly

th costs of some of the commercially available gear. But

also is a sort of adventure for them. For each dozen of
ideas attempted, possibly only one may bear fruit, and that
one only partially. But it is an accomplishment of which they
can be, we feel, justifiably proud.

Theirs is the solid feel of accomplishment, culling the best
of ideas that they can glean from (Continued on page 4)
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: nd overlooked
aspects of the growiag R/C field ® Shop
talk and just talk f A discussion corner.

B FrOM THE BEGINNING OF RC TIME, the ultimate in model
aircraft always has been a realistic looking machine with
proportional control of all the primary functions found in
a real airplane. But is the “full-house” machine, on propor-
tional or reeds, really the ideal?

For those who demand unrestricted aerobatics and have
the money for the fully equipped bomb and its support equip-
ment, the “ultimate” aircraft is full-house. One suspects, how-
ever, that many of us must, and sometimes may prefer to,
settle for a lesser degree of control matched to some desired
performance—leading (everybody’s good fortune) to a great
deal of clever developments to get the most from the least.
Experimenters, long may they live, have laid the groundwork
for everything we fly today.

The proponents of “rudder only,” the many forms of single-
channel proportional, dual proportional, the intermediate num-
ber of channels, and of special or small, economical aircraft.
greatly outnumber those whose only problem is what brand
to select and how to fly without cracking up too badly or
too often. Without detracting from the satisfaction and enjoy-
ment which multi (we mean 10 or 12 channels hereafter) does
afford—and most of us would like to have it if we could—
the efficient, neutrally stable stunter is deficient in certain at-
tributes required by those who prefer a more leisurely, pretty.
or “buoyant” type of flight, or who like to experiment and
develop more radical configurations (well, you can do that
with any equipment), or who like things small and simple—
attache case stuff, for instance.

While those among us who have tried a great many things
are well aware of the attractions of more rudimentary designs,
too many who possess no such yardstick unfortunately have
little patience with the curious sport flying crowd who just
“mess around.”

Two years ago GL raised the question of what was going
to happen to Class I under the then-proposed rules that the
three classes should have respectively an equivalent number
of axes of permissible control. It was a fact that virtually no
true single-channel contest modelers, regardless of the actua-
tion system, saw the overwhelming advantage which would
accrue to those who could now transfer their 10- or 12-
channel receivers with a couple of servos—at $30 a throw—
into Tri-Squires, and so on. And if the Class I rules now
effective were for a time considered the answer to the problem
of, believe it or not, how to identify a Class 2 machine, some
people are now doing a double-take.

It is not to be questioned that those who do fly multi in
contest rudder jobs are content—no one wishes to take their
fun away. But we are hearing now that “something must be
done for the escapement people.” One wonders what can be
done for them! For competition, (Continued on next page)
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MONITOR . . . Continued

sailboat,
the Olympia. Uses B of 12 channels.

Hartmon’s radie  controlled

very few people thought a few years ago,
that the escapement could stand up to the
single-channel pulse stuff which had started
the trend to high-powered, ballooning
craft which could do the loops, and
struggle into the wind when throttled back.
Perhaps what awakening critics really
mean to say is: “give it back to the single-
channel people!” Taking no sides, we can
ask for sober realism.

In multi competition, the gap also is
wide between sport and contest flyer, but
only because the average chap thinks he
doesn't stand a chance. (He should see
how close he can come to the expert, and
not go into hiding.) AMA is attempting
to deal with this problem with a Novice/
Expert breakdown. Doing something for
the escapement people would offer no

A

Note antenna

Octura’s three-pointer.

bent in breeze—and that roostertail!

contest remedy—but if there is a school
of thought favoring an escapement event
(perhaps as an addition), it would be
mulish to stand in the way of the experi-
ment. It seems more likely that what is
worrying the exponents vr the scheme is
the vast chasm that has grown (regardless
of number of channels) between the con-
test and the sport flyer, who live in dif-
ferent worlds, and go their separate ways.

There are complex overtones. The aver-
age age of the contest flyer—and of all
multi flyers—is terribly high. Multi

2

control primarily is a grown man’s
hobby and, with such price tags, is not
for all the men either. What can radio
contribute to American modeling as a
movement, as an ingrained hobby which
always appealed to youth, and which was
instrumental in making modeling a tan-
gible benefit to full-scale aviation (and
that benefit, to our danger, grows harder
to maintain, if not to prove, with every
passing day)? Can radio so contribute?
Must it so contribute? Dare we each just
enjoy ourselves?

Were they more articulate these worthy
worriers could tell us that they really
wish to make the radio division of our
hobby more universally enjoyable and at-
tainable, and that means, more than any-
thing else, the perfection of reliable, simple
equipment more perfectly suited to the
totally inexperienced, at a price that a
young man does not immediately judge to
be so hopeless that he turns to slots, if
not control-line models. There are no easy
answers,

We shall be plagued by the question,
“Which comes first, the mass of radio
oriented modelers, or the radio systems
for a hoped-for market?” Every time
someone thinks in terms of really mass
production—essential to price reduction—
they fall flat on their faces. We have had
some notable attempts, but only one hob-
byist in a hundred can even remember
the ill-fated brand name(s).

If we are to consider ourselves realists,
we must concede the serious short-comings
of much in radio—which we are content
to suffer with; in almost exerything that
passes for simple, cheap radio control.

It would be nice if any editor could
speak his piece without being blindfolded
for execution, People damn escapements
right and left—but some escapements are
not bad at all when considered separately
from the systems in which they are in-
volved by manufacturers or customers.
Others cry for a decent proportional poor-
man’s proportional actuator for the larger
models. For simplicification of the trans-
mitter/pulser bit. (Is a charger, and nickel
cads, an unavoidable expense, in order
to have reliability?)

What, we can ask ourselves, is the
best simple system, that makes it easier
to fly more reliably at reasonable cost?
What needs to be done to make it better?
Even if a mixed committee of interested
manufacturers and experienced modelers
could pin down proper objectives, and
possibly thereafter went in for a real re-
search and development program (it will
cost temporary losses of one kind and an-
other, investments and loss of sales on
outmoded things) modeling stands to
gain. Dare we speak out about the short-
comings we all note here and there? There
is no disgrace in making necessary im-
provements—bugs are found every day in
all manner of production items in every
field, cars for one. If we already had the
answers, there could be no progress. Since

progress is obvious and inevitable, why .

not give it a nudge?

Multi—technically speaking—is not in
trouble. One can expect with reasonable
luck to fly a season without loss of an
airplane. Where we must apply ourselves
is in the improvement of simple, “cheap”
stuff, discarding accepted methods which

might be outdated—but which we continue
using because what was good enough for
dad, is good enough for us. Ignoring every-
thing that does not have ailerons, or a 45
or 56 or now a 60 in the nose, can have
serious consequences. All kinds of radio
models offer pleasures which other typﬂ
do not offer. L

The magazines seem to haye published

enough multis for every man, woman and

child in America. Multi, we've got it made.
It is all that we have dreamed about from
the days of the muysterious tuning of the
pioneering (Good Brothers receiver, or
the gas tubes which we baked in ovens
to make sensitive (for perhaps only a few
flights before the tube gave up the ghost).

These days we multi flyers are often
called a “cult.,” We are, in fact, a bit
wrapped up in ourselves. No multi flyer is
an expert, if he flies nothing else. He does
not know his subject. There is work to
be done.

The fine art of sail boat racing is making
a come-back, thanks to radio control, states
John Reynolds who authored the report
elsewhere in this issue.

“Model sail boat racing is conducted in
the same way as small boat racing,” he
comments. “Three or more of a class of
boat in an area and actively sailing to-
gether, form a fleet. Skippers keep in con-
tact through clubs and newsletters and
meet at regattas to race their boats and
take home trophies, ideas and experience.

“When modelers or amateur radio bugs
get a racing sloop, they become part of a
club. They get together, compare equip-
ment, and test their skills. The model
depend on RC equipment—without it, thcﬂ
are toys.” e

John tells us that the boat boys par-
alleled airplane radio developments, using
carrier on-off, then tone, for channels func-
tions from three (gadgets) and finally four-
channels—but read about it in his article.
Locally, in Florida, one system called “old
reliable” consisted of a cheap Lafayette
Walkie Talkie.

“If sail boats catch on, we'll need RC
for 15 to 20 boats simultaneously.”

And speaking of sail, friend D. R. Hart-
man, the fiberglass man, has an Olympia
(mast is six-feet) kit at $100.00. (Reynolds,
too, is in the sailboat business—Iletters will
be forwarded to both these people (so
please don't hesitate to write us).

Says Dwight, “RC gear will be mounted
in a watertight box that fits down in the
hull and keel. A 12-channel Min-X super-
het will control three things: four channels
for rudder, two for the main boom winch,
and two for the jib boom. On rudder we
have positionable, yet with neutral, so one
Transmite is for left and one for right.

“This can be worked out with a spring-
loaded tiller set-up. If we can't find a
winch we will build our own with the
Transmite as a base. Anything that will
wind in one line and let out the other,
will work.”

Due to heavy Zeus fuselage production,
Dwight has been three years developing t
Olympia. He is impressed by the speedh
bear in mind he knows how a multi flies!”

Space does not permit, but correspond-
ence with Vis Smeed on the British Model
Maker mag, brings out the fact that a

(Continued on page 4)
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THE MONITOR

{Continued from page 2)

simple sheet-balsa boat with rudder steer-
ing is lots of fun. That contest-sport con-
flict again?

Another RC magazine has been an-

nounced, this time Radio Control Systems.
The publisher, ED Electronic Develop-
ments, Bath Rd., Hounslow, Middlesex,
England. calls it “The British GRID LEAKS.”
Two sample kits on the bench. One, Carl
Goldberg's Half-A Cessna Skylane, should
please scale-like fans. There’s a bit of
building in the fuselage. but Carl wanted
windows without a weak structure and
used die-cut ply for framing and inserts.
Having partly assembled it for a check,
recommend it as a nice addition to your
stable—rudder and/or rudder and engine,
escapement or magnetic actuator. It's
pretty.

The second kit is Lou Andrews' much
awaited Hi-Ray. This is a good, basic, all-
round Class 1—elevators optional for more
thrills and Class II—for .15’s and up. Lou
is conservative on his powerplant selection
—a good thing—but many builders will
want contest-type flying, and oversize en-
gines. Personally, we prefer it low powered
to fly prettily.

The wood, cutting, production and the
organization of the plan and building pro-
cedures are excellent. Some aspects of the
fuselage construction impressed us highly.
They will be copied! Now. if we had an
oversize Adams actuator for a .19, and
something for MC, the writer would surely
fly it. Or if our Marcy three-channel was
superhet. There’s two more overdue ideas!

G/L AT PLAY

{Continued from page 1)

other experimenters whose ideas have been
published, and coming up with their own
practical and perhaps still better version.
Not all experiments are doomed to failure,
and certainly not all of the Mickey Mouse
systems that have been evolved are to be
sneered at.

We feel strongly that RC owes much
to the tinkerer. Without his independent
research and development going on simul-
taneously, outside of the commercial es-
tablishments, we doubt seriously that radio
control would be where it is today, for
the enjoyment of the contest flyer. The
contest flyer owes much to these “imprac-
tical dreamers.”

So GriD LEAKs—R/C DATA SERVICE
promises to these experimenters that we
will continue to offer to them the columns
of our publication as a medium for the
exchange of ideas.

May your tribe increase, and may just
a4 few of those ideas you have work
satisfactorily for you. If they do, we know
you will feel as great a sense of satisfac-
tion as if you had won the biggest cup
in the largest of regional contests.

We don't downgrade the contest goer;
we do want 1o upgrade and hold high
the hand of the experimenter, the tinkerer,
and the do-it-yourself fan. We offer him
our deepest thanks for the help that he
has given the advancement of the radio
control field.

4

Readers Write

IT'S DEEP BUT HE IS DIGGING

I'm not one for writing letters to the pub-
lisher but I want you to know 1 enjoy GRID
Leaks very much. Quite a bit of it is much
too deep for me but I'm learning. It's been a
big help into the world of the “Unknown.”
I've just gone from single to six channel
and am having a ball.

Joun ArmMSTRONG, Redondo, Calif.

CHALLENGERS—LIVE!

There are three of these full-size airplanes
at the Reids Hillview Airport, San Jose,
Calif. (See GL Nov.-Dec. ' 64)—KR-21,
KR-31, and KR-34, all owned by Bob and
Ran Reid, avid Antique Airplane Assn.
members of Northern California, Chapter
A.AA. 1 saw these airplanes at the June
National West Coast A.A.A. Fly-In at Merced.
1 have color slides (35 MM) of all of them.

I am the keeper of the slide library and
Chapter Historian of the San Diego Chapter
Inc., Antique Airplane Assn. 1 have 5,000
scale prints and plans of antique airplanes,
Waco, Travelaire, Eaglerock, Great Lakes,
Porterfield, American Eagle, Rearwin, Arrow
Sport, Brunner-Winkle Bird etc,

Also enclosed is a picture of my recently
restored Porterfield 75C (1939) N32315, the
only one that is licensed and flying of this
model, an 85-hp, Continental. A beautiful
flying ship, all white with orange and light
blue trim. To find more information on
KR-34 airplanes, see Juptner-U.S. Civil Air-
craft, Vol. #2, pages 176, 177 and 178—a
complete listing of 19 of these airplanes still
in license and flying.

I'm a scale model airplane “nut,” build all
kinds of stuff when 1 find time, make all the
West Coast Fly-Ins and Airshows in the old
Porterfield, and have about 1,000 color slides
of old antique airplanes.

Will subscribe to your magazine. Let’s
have some more articles like the KR-34!

W. L. “BiL.” Hawes, San Diego 17, Calif.

DOUBLE—TAKE

1 wager that you are probably wondering
why | want to go to all this trouble,
especially since I have a 10-channel receiver
and transmitter already. The answers are
easy, first, I am getting fed up with contest
run-of-the-mill airplanes, and 1 hope to build
some scale jobs for a change. Now that I
think of it, this is one of the major reasons |
went into RC in the first place; when, as a
boy flying free-flight and U-control, I always
had hopes of RC scale. Second, 1 have built
several receivers, and find this part of the
hobby most enjoyable. Third, being married
with two children, T can afford another
matched set like a hole in the head.

Vic MipGLEY, London, Ontario, Can.

HE'S HAD IT!

I'm asking you to permit poor old me back
in the fold. Don't—please don’t—attempt to
recommend a couch doctor. 1 know I'm not
ready for that yet.

1 have just completed my first season of
multi flying—and 1 am not too impressed.
I yearn for the good old honest-to-goodness
“Poor Man's Proportional.” Oh, I've been in
contests; I've wbn some prizes; 1 learned to
do the eights, inverted loops, etc., elc., but,
I can’t for the life of me get proportional
out of my system.

It could be that proportional offers a
different kind of challenge. 1 won’t deny
that multi offers challenges—it does.

Give us some more articles on proportional.
I intend to sell my 6-channel receiver and
transmitter and get back into good single
proportional. 3

BiLL StEiNHAUSER, Pittsburgh 23, Penn.

WANTS MORE SCALE

Received your copy of GRID LEAKS re-
cently, since you joined with Model Aircraft
World, and am very pleased with the mag-
azine. Iis charm to me rests around the scale
model features, since scale model aircraft are
the type that really appeal., It would be very

pleasant to realize that perhaps GRID LEAKS
could be dedicated to the radio control sca
model fan. Please have more and more scai J
model aircraft feature. 1 hope you cam—
make scale model aircraft the main theme of
your magazine. 1 have built and designed and
flown scale models since 1934, and their
charm and appeal seem to grow as the years
£0 On.

I've always wanted Drigg’s Skylark plans.

GERALD J. VELTRE, Elizabeth, N.J.

A SNAP

With the search for small switches, a lot of
us are over-looking a strong, lightweight, and
positive action device. A dress snap! 1 use
the #2 size for antenna connections, and as
switches. They are inexpensive and strong,
witness the work they do on clothes.

] GorpoN Launer, Springfield, Tl

CORREX GEMINI SWITCHER

1 helped Bill Campbell extensively in flight
testing his Gemini Transmite switcher. T was
very happy to see the circuit published after
more than two years to testing. I can attest
to the excellence and reliability of the system.

However, a short time after the circuil was
published, a friend of mine brought to me
a unit that he had just built to be checked
over, because it was not working propetly.

The leads of one jumper and of one 22K
resistor were transposed. The jumper from the
collector of Q11 should go to the junction
of the 10K resistor with the two .05 capaci-
tors of the first motor flip-flop, while the
free lead of the 22K resistor shown connect-
ed to this point should go to the base of tran-
sistor Q13.

1f fired as shown the first flip-flop becomes
nonstable instead of bistable, and you would
get slow and fast engine, no middle speed.

Dr. Jurio Quevebpo, Iowa City, Iowa

ATTENTION MANUFACTURERS

The Monitor speaks for many of us. e
would like to suggest to the manufacturers
that they print a descriptive pamphlet on
their acuators, escapements, and servos and
sell this for a small price. This should give
new RC’ers more details of the equipment
and a better chance of finding something we
can use without buying until we find it.

Ww. J. SMmriTH, Tampa, Fla.

You make it so easy for me to part with
iwo bucks that I simply can’t resist. Please
renew my subscription. I enjoy your publi-
cation very much, and marvel at the con-
sistent improvement in quality from issue to
issue. Your recent articles (e.g. The Monitor,
May-June '64 and Phil Krafts P/C in Per-
spective) have struck- a real chord. 1 built
a North American gas-tube receiver, a Live-
wire. Kitten, and a single-tube transmitter in
1952—never gol it airborne before I went
into service in 1953, Started over again in
1963—Septalette Mark 5 actuators, and Tee
Dee. .020 but no flights 'cause no transmitter.
Been looking for a high-power all-transistor
proportional for reasonable price. I'm an
Electrical Engineering graduate, but not a ham.
Haven't had the guts (or the $40 to $50 that
seems necessary) to follow one of your con-
struction articles on a transmitter. How
come no one states the power output of their
transmitters? Seems to me the best way to
rate two units of similar features. Percent
modulation might also be helpful. Maybe
you could include some of these “vital sta-
tistics”” next time you do an RC Equipment
Survey. Looking forward to more copies of
“the greatest” in RC information.

GERALD E. GERSTNER, Phoenix, Ariz.

COMPUTERS TO RC

1 have been in electronics for 12 years
only mildly interested in RC. However, sii
| have started to receive Grip LEAKS this has
changed, My present capacity is the responsi-
bility for five computer systems which have
stimulated my outside interests in RC. I have
designed and built my own Quad-Prop system
with discriminators.

EuGeNE A. PuracHl, Houston, Tex.

GRID LEAKS ® March-April 1965
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FIGURE |

I=l/2 V.

WIRE COLOR KEY
I-RED

2-BLACK
3-YELLOW

ESCAPEMENT

NOTE!

ALL WIRE COLOR
CODING DEPENDS ON
RECEIVER USED- TYP-
ICAL ALL FIGURES.

RELAYLESS
RECEIVER

Figure 1: This is the classic system schematic from the point of view of sim-
plicity, the ““three-wire”’ single-channel relayless receiver with escapement. Below,
Figure 2, same system—but four wires and magnetic actuator for proportional.

FIGURE 2

I-1/2 V.

WIRE COLOR KEY

I-RED
2-BLACK
3-YELLOW
4-GREEN

MAGNETIC
ACTUATOR
RELAYLESS
RECEIVER

Figure 3: Another variation on the simple theme (below), this time o “compound”

escapement with a second escap t (self neutralizing) for the motor control.
WIRE COLOR KEY
—-—-—-‘"-*“—I_RED FIGURE 3 3
2-BLACK
3-YELLOW +
4-GREEN

S.PS.T. ON-OF] I-1/2 V.

SWITCH —

BABCOCK
MARK IL

RELAYLESS
RECEIVER MOTOR CONTROL

ESCAPEMENT

Figure 4: The basic difference below is the use of separate batteries for the
actuators (escapement shown) and presence of relay in receiver. If weight and
space available present no problems; the reliability should be increased.

WIRE COLOR KEY ESCAPMENT BAT TERIES AS
I-RED REQUIRED-USUALLY 3V, _
2-BLACK ;

——ANTENNA

4-1-1/2 VOLT
(N.O) BATTERIES

> Do

OTOR CONTROL
ESCAPEMENT

BABCOCK MARK I
ESCAPEMENT

6

P
i

LT

Neat low wing by Rells Royce club member (England)

Radio _
Control |

How it
Works

by BILL WINTER
with PAUL RUNGE

For those who are newcom-
ers or dealers harassed by
endless questions, this outline
of our complicated hobby 1
a welcome assist. It is Ir
tended only as a simple but
comprehensive briefing. . . .
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B ONLY A DECADE OR SO AGO the possibility of controlling a
model by radio was, for most people, an impossibility. Radio
itself was something that belonged to licensed amateurs and
those skilled in electronics. Today “RC” is commonplace. It
is easy to arrange remote control for miniature airplanes,
boats, and all sorts of ground vehicles, ranging from cars,

ucks, to bulldozers and tractors—and, incidentally, a great

uany readily available plastic models and realistic toys lend

themselves to modifications for such control.

A complete range of radio equipment and necessary acces-
sories are available by mail order, or through hobby deal_ers
and other retail outlets; Some hobby-type transmitters, having
very low output, require no license from the Federal Com-
munications Commission (the F.C.C.). Most readers probably
are aware that on the six frequencies provided for this purpose
by the F.C.C. under the Citizen’s Radio Service (Class C),
all one must do is obtain Form 505 from the F.C.C. and fill in
out, No written test or code test is required. You receive your
license upon mailing in the properly filled out form—it is easy
with directions given—and the payment of an $8 fee.

The frequencies you can use under the Citizen’s Service
Class C are 26.995, 27.045, 27.095, 27.145, 27.195 and 27.255
megacycles. The output of the transmitter is limited but no
commercially available hobby equipment comes near the al-
lowable output. (Limit is 5 watts input to the final stage—one
watt output is considered more than necessary.) Naturally,
those seriously interested in electronics, either have, or can
get, some type of “ticket” from the F.C;C.—cxaminations. are
necessary for them, however—and operation is then permitted
on other specified wave-lengths, (Six-meters—50-54MC—is
popular for hobby use, with the appropriate ticket, of cgurse.)

The Form 505, in fact, may come with your equipment
when you buy it. Some hobby dealers have a supply for cus-
tomers, but it may be surely obtained from the F.C.C. at
Gettysburg, Pa., or from any F.C.C. regional office.

How the Transmitter Works: Hobby-type transmitters usual-
ly are quite small and can be held conveniently in the hapfis.
They usually have a whip-type antenna. They may utilize
tubes and/or transistors and have modest power supply re-
quirements.

Virtually all hobby transmitters function by sending out a

bu‘rier wave on a particular frequency—one of the six spots

mentioned above. Thus, 27.045 MC (megacycles) corresponds

to 27,045,000 cycles per second. Upon this primary radio

frequency (RF) the transmitter imposes one or more tones—

within the hearing, or audio, frequency range (AF)—of, for
(Continued on next page)
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GLOSSARY OF RADIO CONTROL TERMS

FOR YOUR CONVENIENCE THESE DEFINITIONS
WERE ARRANGED IN PANELS WHICH CAN BE CUT
OUT WITHOUT DESTROYING YOUR COPY OF GL.

AC: Alternating current. Current that flows in one direction and then in
the other direction,

ACTUATOR: Device for moving or operating a control or surface.

AF: Audio frequency, which see.

ALKALINE BATTERY: Generally the same size and configuration as zinc-
carbon types (pen, medium “D”), these usually have longer shelf-
life, deliver higher amperage with constant output over longer period,
service over wider temperature range.

AMPERE: A unit of measure for establishing the amount of electrical
current flow.

AMPLIFICATION: An increase in voltage or current of a signal, The
signal may be an audio frequency (up to 16,000 cycles), or a radio
frequency. In radio-control, amplication often refers to an increase in
relay-operating current.

AMPLIFIER: One or more tubes or transistors, and associated circuitry,
used to increase signal strength,

AMPLITUDE: The strength of a radio wave or signal. For example, 6
volts is of a greater amplitude than 5 volts,

ANTENNA: In radio-control, a music wire "rod”, or a stretched wire or
telescoping “mast’, for propagating (emitting) or intercepting (re-
ceiving) radio waves.

ARC: Visible electrical spark between electrical contacts, such as in a
relay, due to the collapse of the magnetic field of the actuator when
signal is cut off.

ARC SUPPRESSION: Arrangement of a capacitor (condenser) and/or
resistor or diode “across’ the relay contacts to reduce or eliminate
arcing,

ARMATURE: A hinged or movable portion of a relay or escapement which
is attracted to an electromagnet (magnetic core) when the electro-
magnet is energized,

AUDIO FREQUENCY: Sound frequencies that can be heard by the ear.
This is usually considered the range between 20 and 16,000 cps.

BATTERY: A combination of two or more cells. Its function is to pro-
duce an electrical voltage.

BIAS: A voltage that is applied to an electrode of a tube or transistor
to make that device operate in a desired manner. In a tube, grid bias
is most common,

BYPASS FILTER: A combination of resistors, coils, and capacitors used
to pass certain freqiencies and prevent the passage of others.

CABLE: Group of wires twisted or grouped to follow a common path,

CAN: Metal box, housing, or container (usually aluminum) enclosing
receiver or other circuitry,

CAPACITANCE: The property of a capacitor to hold or retain an electri-
cal charge or voltage.

CAPACITOR: An electrical combination that can hold or retain an elec-
trical charge. Its capacitance is usually measured in microfarads.
CARRIER WAVE: Transmitted radio frequency, or r-f, turned on and off
for control, and upon which audio frequency transmitted signals may

be imposed.

CASCADE: To join certain actuators to increase the number of sequen-
tial controls,

CATHODE: The electrode or filament in a tube which, when heated,
emits a stream of electrons,

CB: CITIZEN'S BAND: Frequencies where radio control and communica-
tions are accomplished without need of an Operator's test (Station
License is required).

CELL: A device for converting chemical energy into electrical energy. Two
or more cells make a battery.

CHANNEL: An avenue of control intelligence to the actuator,

CHARGE: The process of restoring the electrical energy available in a
secondary battery,

CHARGER: A device to restore secondary battery voltage.

CH;ﬂ.SSIS:EI Base of a receiver or transmitter on which components are
mounted.

CHOKE: A coil of wire used to choke off or obstruct certain frequencies.

CLOSED LOOP: Usually a servo in which the electronics is a definite
complement to the receiver f{also called feedback servo); servo used
in multi-control proportional, aligns control surface with transmitter
stick position—not an averaged left-right (for ex.) action typical of
single-channel magnetic-type actuator.

COIL: A winding of wite on a core, or of heavier wire on a form (which
may be removed). Examples: relay coil, tank coil.

COMMON: A wire or point used as a reference point for all voltages
in_a circuit. Verﬁ often the metal chassis of a receiver or trans-
mitter acts as the common point. This term is often used inter-
changeably with “‘ground.’”

COMMUTATOR: A device for changing the direction of a current in an
electric circuit.

COMPOUND 'ACTUATOR: An actuator having an electrical or mechanical
means of operating a second, auxiliary circuit or control.

CONDENSER: Common term for a capacitor, which see,

CONTACT: A point at which an electrical circuit may be closed or
opened, commonly the relay contacts.

CONVERTER (Power): A circuit and component arrangement that sup-
plies a higher d-c voltage output than the original a-c¢ voltage—possi-
bly eliminating B batteries in tube-type receiver or transmitter.

CORE: Normally understood to mean the iron inner piece, center, etc.,
upon which a wire coil is wound to develop a stronger magnetic field
when energized, as in a relay or escapement. Also, movable iron piece
in frequency tuning coil.

CPS: Cycles per secomd.

CRYSTAL: Precisely shaped and sized quartz used to control the fre-
quency of an oscillator, or as frequency-selective filter in superhet.

Glossary continued on next page
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GLOSSARY OF RADIO CONTROL TERMS

CURRENT: Electrical flow measured in terms of amperes.

CURRENT CHANGE: An increase or decrease in amperage in receiver (or
relay) circuit as a result of signal reception.

CYCLE: Period of time required for an alternating or oscillating current
to repeat original flow direction, J 3

CW: Carrier wave, which see. (Its more precise meaning is continuous
wave. Often, these terms are used interchangeably.)

DC: Direct Current. Current that flows in only one direction.

DETECTOR: Section of receiver that picks up signal, {In electronics, the
detector is the receiver circuit that separates the modulation on a car-
rier wave from the carrier wave itself.) In radio-control work, the
entire tuner is sometimes referred to as the detector.

DIODE: Tub or crystal designed to pass current in one direction only.

DISCHARGE: Expenditure of electrical energy—as from a battery.

DRAIN: Current drawn or consumed by a tube, actuator, or other elec-
trically operated device, considered in terms of battery capacity.

DROP-OUT: That point at which electrical current flowing through a
relay or escapement does not overcome spring tension, thus permitting
the armature to pull away from the core piece.

ELECTRODE: An operating element of a tube or transistor.

EMISSION: The process of sending or transmitting radio signals from
an antenna.

END-VOLTAGE: Minimum voltage below which battery failure takes
place, usually well below useful minimum voltage.

ESCAPEMENT: Mechanical-electrical device or actuator for moving con-
trols or control surfaces.

F.C.C. Federal Communications Commission,

FIELD-STRENGTH METER: Simple circuit arranged with a meter to
give relative reading of signal strength. For transmitter tuning.

FILAMENT: An electrode in a vacuum tube heated electrically to cause
a flow of electrons to the plate 'of the tube.

FILTER: A component or coil permitting passage of only desired cur-
rents or frequencies. Also, capacitors and/or inductance coils to
smooth out electrical currents, as in transmitter power supplies.

FINAL STAGE: Output stage of the transmitter, coming after oscillator
amplifier stages: relay stage of a receiver.

FREQUENCY: ‘An oscillating current expressed in cycles per second. (See
Audio Frequency; Radio Frequency.)

FREQUENCY TOLERANCE: The plus or minus variation from a stated
frequency given as permissible limits for transmission by FCC.

FRONT-END: A tuner for frequency selector section of a receiver,

FSM: See field-strength meter.

GALLOPING GHOST: Simplified form of dual proportional control, giving
rudder and elevator action.

GAP (AIR): Distance between armature contact and fixed contact on a
relay, and between armature and coil piece on an escapement.

GRID: An element placed between the filament and plate of a vacuum
tube to control  current flow between the two.

GROUND: Rarely refers to actual connection to the earth; ground point
in a circuit is usually considered to be common point where many
other parts of circuif connmect; in vacuum tube circuits, almost al-
ways point (or wire) to which the negative side of B battery, and
one side of A battery (either positive or negative) are connected;
referring to transmitter antenna circuits, sometimes actual connec-
tion to earth.

GROUND CHECK: Checking and tuning of receiver for range by walking-
it the desired distance away from transmitter.

HARD TUBE: Vacuum tube.

HARNESS: Complete wiring system when arranged as a removable unit,
prewired and connected outside the vehicle.

HORN: A fixed arm attached to a control surface—connects to pushrod.

IDLE: Plate current of the receiver when no signal is received.

IMPEDANCE: A characteristic of an electrical circuit to oppose the flow
of current.

INDUCTANCE: Electrical property of a coil to oppose a change in cur-
rent flow through the coil.

INPUT: Voltage or current fed into power supply receiver, transmitter,
power converter, etc.

JACK: A kind of “socket” placed in an electrical line to receive a phono-
plug, etc., for reading of current, or for attachment of earphones, etc.

KEY: Loosely speaking, any form of switch used to make and break the
transmitted carrier and/or audio frequencies,

KEYING SWITCH (AND LEAD): The key, and any cable and plug con-
nection to the transmitter.

KICK-UP: Mechanical feature of some compound actuators to move an
elevator to the up position.

LEAD: A wire or other conductor, connected to battery, component, re-

ceiver, etc.

LEAD-ACID CELL: An electrical cell using dissimilar lead plates and
acid. This cell is a rechargeable or secondary type, and has a voltage
of approximately 2.

LINKAGE: Mechanical arrangement between actuators and controls.

LOAD: The amount of current being drawn from the battery or other
power source.

MA: Milliampere, which see.

MAGNETIC ACTUATOR: Control moving device (usually rudder) incor-
porating permanent maagnet{s) which slaves to variations in pulsed
signals from transmitter.

MAGNETIC FIELD: Magnetic lines of force produced by a permanent
magnet or current flow in an electromagnet.

MAH: Milliampere-hours.

MC: Megacycle.

MEGACYCLE: A frequency of 1,000,000 cps.

M?GOHM: A resistance value of 1,000,000 ohms.

Glossary continued on next page
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Just a suggestion of the many types and sizes of radio models you
can build is made by this picture taken ot 1964 Toledo Conference.

example, 400, or 600, etc., cycles per second. Commonly, up
to 12 tones are transmitted, usually one at a time, to obtain
one control function—but two tones, often can be broadcast
simultaneously so that two controls can be worked at once.
(Advanced proportional-type fransmitters have as many as
four or more simultaneous tones.)

Depending on how many tones the transmitter is equipped
to send out, your equipment may be known as single-channel,
four-channel, six-channel, eight-channel, 10 or 12 channel.
Naturally, cost varies tremendously, possibly from less than
$20 for the cheapest single-channel unit—which can be ob-

tained as a kit as well, as can the receiver—to $200 or morm |

the receiver and actuating devices, and according t

Including $1000 o
or

the type of radio, cost varies from perhaps $75 to
more.

How Does the Transmitter Send Out Signals? By closing a
keying switch or switches, the operator completes a circuit

HERE'S HOW THE SUPERHET

f

oo ey RAG1O Control

I.F.3 INTERMEDIATE FREQUENCY
AGC= AUTOMATIC GAIN CONTROL

MIXER —1 8T I.F.

ND LF

OSCILLATOR

1
CRYSTAL T__l_!&‘_.

hen two signal frequencies are combined, two

additional frequencies are created. One is the
sum of the two combining frequencies, the other is
the difference between these two frequencies. In a
superheterodyne receiver, the incoming frequency is
combined in the mixer with the frequency generated
by the crystal-controlled oscillator in the receiver.
The difference between these frequencies is called the
intermediate frequency (IF), and this is amplified
by the intermediate frequency amplifiers. For ' ex-

ample, suppose the operating frequency is 26.995M1

and our intermediate frequency amplifier is designec
fo work at 455 KC. The local oscillator in the receiver
must operate on a frequency which is 455 KC above
or below 26.995 MC. Thus, we may use a crystal in
the receiver of 26.995 minus 455, which equals

GRID LEAKS ® March-April 1965




. How it Works.......

Something for the real experts, a multi-engined flying scale ship.
This Liberator World War Il bomber won scale at ‘64 LIDS contest.

which causes the carrier and/or tones to be broadcast. In the
single-channel transmitter—that is a unit sending out but one
tone—a pushbutton usually serves as the keying switch. On
multi-channel units, the appropriate number of lever switches
is employed as keying switches. Moving a lever switch (right
or left) used for ailerons, would create right and left turns of
an airplane.

Three Types of Systems: The single-channel transmitter
normally operates an escapement device, via the receiver,
which moves a rudder on an airplane. Many escapements in-
clude mechanical and/or electrical features which allow opera-

. on of a second or auxiliary escapement, as for motor control

] hen the proper number of signals are sent in rapid succession)

R by operating the keying switch as many times as necessary.

: Single-channel escapement devices also are appearing which

are operated by electric motors. These should not be confused
(Continued on next page)

: 26.540, or 26.995 plus 455, which equals 27.450 MC.
: In most radio control receivers, the local oscillator
frequency is generally operated below the signal
frequency. Therefore, for a transmitter frequency of
i 26.995 MC, the receiver crystal’s frequency will be
26.540 MC. However, for ease of identification, as a
general rule, the top of the receiver crystal will usu-
! ally be marked with the operating frequency of the
' receiver, rather than the actual frequency of the
. erystal.
L In receivers of this type, there also is another trans-
Hliﬂer frequency which may operate the receiver.
This is known as the image frequency, and will be
910 KC (two times 450 KC) below the main frequency.
Remember that the intermediate frequency is 455 KC,
and that our local oscillator (Continued on page 25)
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GLOSSARY OF RADIO CONTROL TERMS

MERCURY-CELL: An electrical cell sometimes used, having long life, but
not rechargeable. .

METER: Device to measure and read voltages, currents, resistances, etc.

METER JACK: See Jack. _

MICROSWITCH: High sensitivity precision switch of small size suitable
for keying purposes.

MILLIAMPERE: Abbreviated ma or mil. A measurement of current
1/1000 of an ampere, which see.

MIL: Short for milliampere.

MINUS: Negative voltage. 7

MODULATION: Imposition of an audio frequency on carrier frequency.

MODULATOR: A circuit used in a transmitter to superimpose an audio
or low frequency signal on the carrier wave. In radio-control work,
the modulator often consists of an audio oscillator.

MOPA: Master-oscillator power-amplfier circuit used in transmitters.

MULTI: Radio-control class of operation using more than one channel.

MULTIMETER: A test-meter permitting reading of voltages, resistances,
currents, etc.

MV: Microvelt, a millionth of a volt, usually a measure of receiver
sensitivity.

NEUTRAL: No-control position of an actuator or surface.

NICAD: General term used to describe nickel-cadmium cell. The word
Nicad is actually a registered trade-mark of the Nicad Division of
Gould National Batteries, but it is frequently used as a term to describe
nickel-cadmium cells.

NICKEL-CADMIUM BATTERY: Sealed secondary wet cell, rechargeable;
has high discharge rates and long life.

NOISE: Random, audible (on earphones), scratching sounds resuiting
from electrical discharges—as between vibrating metal parts—which
interfere with receiver operation.

NO-LOAD VOLTAGE: Commonly understood to mean the voltage read-
ing of a battery, part of a circuit, when no work is being performed,
hence, no current flow (drain) is evident.

NPN: Type of transistor (negative, positive, negative).

NULL: Certain areas in which transmitted signal is weak, or cannot be
detected by receiver, due to the antenna type and position—as over-
head, with a whip antenna.

OHMS: A unit of electrical measurement for resistance.

OSCILLATOR: A vacuum tube or transistor circuit capable of generating
a continuous stream of alternating current.

QUTPUT: The outgoing voltage, current, or signal from an electrical cir-
cuit, battery, or generator.

PACK: An assembly of batteries, taped together as an integral power
supply for a receiver, servo, etc.

PADDING: Generally refers to special tailoring of a circuit, usually addi-
tion of capacity to an audio circuit.

PARALLEL: The joining together of batteries, plus, minus to minus, not
to increase voltage, but to increase battery life, Components may also
be mounted in parallel, or in series, but not necessarily within the
precise meaning of this definition.

PENTODE: A tube having five electrodes—namely, cathode, control
grid, screen arid, suppressor grid, and plate.

PHONOPLUG: Metal plug, as used in telephone switchboard, earphones,
etc., that can be inserted into a jack. (As with meter jack, trans-
mitter keying cable, etc.)

PIN: Metal prong, as on tube base, for insertion of object in socket,

PLi&TE: d‘!’he electrode in the vacuum tube to which electrons are at-
racted,

PLUG: A device for connecting a cable {as from receiver) into a cur-
rent—providing tabs for soldered wire connections, and pins for in-
sertion into socket,

PLUS: Positive voltage.

PNP: Type of transistor (positive, negative, positive).

POSITIONABLE SERVO: One which moves to desired control setting,
without self neutralization; used for motor control and elevator trim
adjustments. (Also called trim servo.)

POT: Short for potentiometer.

POTENTIOMETER: A kind of rheostat for varying resistance of a cir-
cuit, as when checking relay operation. A voltage divider.

POWER CONVERTER: See converter,

POWER SUPPLY: Any device used to supply power to an electrical
circuit. Most commonly, this is in the form of a cell or battery; it
could however, also include a generator.

PPS: Pulse rate per second.

PRINTED CIRCUIT: An etched circuit upon suitable base or chassis
eliminating wire connections between components.

PROPORTIONAL CONTROL: Movement of control surfaces, positions
corresponding exactly to degree of control stick movement.

PULL-IN: The current value at which a relay or escapement armature
will be attracted to the magnetic core piece.

PULSE: Quick, brief signal, either carrier or audio.

PULSE OMISSION DETECTOR: A circuit, either part of receiver, or
complementary thereto, used for actuation of motor control in many
pulse and proportional systems.

PULSER: Mechanical or electronic device generating as required, trans-
mitted signal pulses of varying widths and rates.

PULSE RATE: Number of pulses per second (pps).

PULSE WIDTH: Duration of individual signal-on pulses.

PUSHROD: Dowel or balsa wood strip, or metal tubing, connecting ac-
tuator with control surface.

QUICK-BLIP: Very brief sidffal used to trip motor control, etc.

RANGE: Distance at which receiver reliably detects signal and provides
adequate current change for actuator operation,
RECEIVER: The “radio’; detects, amplifies, and routes signal to ap-
propriate actuator,
Glossary continued on next page



GLOSSARY OF RADIO CONTROL TERMS

REED: Thin, metallic finger that vibrates in harmony, or resonates with
particular audio frequency of appropriate cycles per second.

REED BANK: A grouping of reeds to route transmitted and detected
tones- to proper actuators in multicontrol,

RF: Radio frequency. A frequency that is usually higher than 100,000 cps.

RELAY: An electromagnetic device that is operated by variation in the
conditions of one electric circuit to affect the operation of other
devices in the same or other electric circuits, by either opening con-
tacts or closing contacts, or both.

RESISTOR: A component to provide any desired number of ohms resist-
ance in a circuit,

SN: Self-neutralizing,

SELECTIVITY: A measure of a range of radio frequency signals within
which the receiver will function—the narrower the range the greater
the selectivity.

SELF-NEUTRALIZING: Escapement, servo, ot actuator that returns to
neutral position with no signal.

SENSITIVITY: The quality, or degree of ability of a receiver to detect
a transmitted signal.

SEQUENCE: Control responses occurring one after the other in set order,
but never selective, as with certain actuators.

SEQUENCE SWITCHER: An auxiliary switching device for closing addi-
tional control circuits with a series of pulses. Common to model
boats and cars. .

SERIES: Usually the connection of batteries, plus to minus, with sep-
arate minus and plus leads on respective sides of the pack or box
lineup, to boost voltage, Also applies to component hook-ups, but not
precisely in this sense,

SERVO: An electric-motor driven contrel actuator.

SHORT: Accidental, direct contact of parts or conductors having oppo-
site polarities. “Short circuit.” .

SHORTING PLUG: Converted (both sides connected) phonoplug, or othe
miniature [rlug, inserted and remaining in open-circuit jack to main-
tain closed circuit. Sometimes placed in closed-circuit jack in air-
plane to ensure reliable circuit through jack when contacts have
poor pressure.

SIGNAL: Controlled transmission of carrier or audio frequency.

SILVERCEL: Miniature, secondary wet cell, rechargeable battery capa-
ble of high discharge rates and extreme battery life. Usually em-
ployed for high-drain servo operation. (Registered trade name of
Yardney Electric Corp.)

SIMPL-SIMUL: Simplified form of pulse control for proportional simul-
taneous movement of elevators and rudder.

SIMULTANEQOUS: Two controls at a time, as with multi, by trans-
mission of two tones.

SINGLE-CHANNEL: System in which receiver provides only one path
of intelligence to actuator, or primary actuator.

SINGLE-STAGE: Transmitter having oscillator but no amplifying stage.

SLUG: In a relay a slug is a highly conductive sleeve placed over the
core to help increase or decrease the magnetic lines of forcve within
the magnetic path. The slug is also taken as a metal core whose posi-
tion can be varied inside the colil,

SOCKET: Device, part of circuit or circuits, to receive the plug connect-
ing the receiver, etc,

SPAGHETTI: Thin-wall neoprene tubing.

SPRING TENSION: The amount of pull exerted on’ a relay or escape-
ment armature by the return spring.

STAGE: That portion of a circuit in a transmitter or receiver perform-
ing one function of the operation, as detection, amplification.

SUPERHETERODYNE: A radio receiver having high amplification and
selectivity, It contains its own oscillator, the output of which mixes
with the incoming signal to produce an intermediate frequency signal.

SUPERREGENERATIVE: Commonly used radio-control receiver with good
sensitivity, relative simplicity, but poor selectivity—susceptible to
interference. ?

TANK: Coil and capacitor circuit employed in receiver and transmitter
to help establish natural frequency of the radio circuit.

TERMINAL: Soldering lug, post, etc., to which connection may be made.

TOLERANCE: Permissible deviation, plus or minus, expressed in a per-
centage, as for crystal, resistor, capacitor, etc.

TONE: An audio frequency, expressed in so many cycles per Ssecond,
superimposed on a carrier wave,

~TORQUE ROD: Balsa wood, dowel, or metal piece extending from an
escapement to a surface, for transmitting the actuator movement to
the control. (Rocking motion contrasting linear motion of a pushrod.)

TRANSMITTER: The electronic circuitry that generates and sends out a
controlled radio frequency, or both this r-f and audio frequencies, or

tones.

TRANSISTOR: Basically, a semiconductor for specific purposes, such as
signal detection, power amplification—has many propert{es of a
vacuum tube, but low current consumption.

TRIM: Final adjustment and balance of a model plane to realize proper
flying characteristics; precise non-neutralizing actuation of a control.

TRIODE: Type of vacuum tube having three electrodes, for filament
(cathode), arid and plate, : 3

TRICKLE-CHARGE: To charge at a very low rate for a long period—
common in radio-control work with nickel-cadmium batteries, etc.

TUBE, VACUUM: Glass bulb from which air has been exhausted, having
varying, required electrodes for specific function, such as detection,
amplification, modulation, oscillation.

TUNER: Usually, a variable capacitor—coil combination for adjusting
capacitances or inductances to facilitate proper operation of a trans-
mitter or receiver, i

VIBRATOR: A power pack consisting basically of a vibrator and trans-
former, capable of changing a low value d-c voltage inte a high value
a-c voltage. Often the word “‘vibrator” alone, is used to describe the
entire pack.

(Continued on page 23)
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Typical (Citizen-Ship) 10-channel transmitter. Rudder, aileron, on
righthand sticks; motor, elevator and elevator trim, on the lefthand.
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SINGLE
CHANNEL

TRANSMITTER

RF RF

OSCILLATOR AMPLIFIER

MODULATOR
aF
TONE
GENERATOR

RF =Radio Frequency
AF =Audio Frequency
K = Keying Switch

ANTENNS

RECEIVER
SURFACE
RECEIVER MOVING
DEVICE

with the multi-channel type of servo. They
may also be called servos, but they are
clearly defined for single-channel action,
and perform a function similar to that of
“e ordinary escapement.

The multi-channel transmitter operates,

via the receiver, an appropriate number

of electric-motor driven servos, each of
which provides motion in two directions
for one control, triggered by sending the
proper two tones when required from the
transmitter. With six-channels, two tones
would be required to move a right and
left, two more for the up and down move-
ment of the elevator servo, and two more
for the engine throttle control servo. With
eight channels an aileron servo is added
—with ten channels, ailerons plus ele-
vator trim., With 12, wing flaps or some
other device becomes possible.

Most of these devices provide full move-
ment of the control when the proper signal
is held; when the signal is discontinued,
the device returns automatically to neu-
tral. If precise amounts of control are
required in between full and neutral, a
proportional control system serves. With
proportional, controls assume a corres-
ponding position to the control stick or
sticks on the transmitter. Proportional
systems exist which duplicate any and all
of the control movements possible with
any other system—only proportionally
(that is, in any degree), of course.

Receivers: Like transmitters, these vary
in size, complexity, capability, and cost.
While some utilize a tube detector stage,
with transistor amplification, most are en-

i' “ely transistorized. Of the two basic types

superregenerative and superheterodyne
(“superhet” for short), the latter is now
virtually standard because its far superior
selectivity of signal reception very greatly
reduces interference from other modelers,
from CB Class D phone radio operators,
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ANTENNA

MULTI
CHANNEL FrATAL
TRANSMITTER
RF RF
OSCILLATOR AMPLIFIER
AF aF
TONE TONE
GENERATOR GENERATOR
HEE BOE
w RECEIVER

RECEIVER

i

etc. In well populated areas, the super-
regen is not very practical because of ex-
tensive interference. Voice interference is
evidenced as unwanted control movements.
A strong carrier wave will “block out”
the model receiver, if the invading trans-
mission is on or even near your frequency,
thus causing a complete loss of control.
Therefore, superhets, though somewhat
more expensive, are recommended. Also,
there have appeared some superregen re-
ceivers which are highly selective in their
audio (AF) range. They are less inter-
ference prone than are the ordinary super-
regen receivers. These are known as highly
tone selective.

The receiver has a device to tune it
exactly to your transmitter RF frequency.
Superhet receivers and transmitters are
sold as matched pairs, as for 27.195 MC,
etc. The same make of transmitter and
receiver are recommended, to insure that
the units are compatible—that is they use
the same cycles per second of tones AF
for controls.

Receivers sort out the tones, amplify
them, then apply them through either tone
filters or a reed bank, to the appropriate
servo. Filters also are used to limit the
range of cycles per second of tone, the
receiver will respond to, thus reducing
interference. (This explains the use of a
filter on some single-channel equipment,
as gone into in the previous paragraph.)
A reed bank has a series of graduated-
length reeds, each of which vibrates in
resonance to the corresponding tone re-
ceived from the transmitter. Each reed
actually is a switching device which, when
agitated, closes a circuit to the correct
relay or actuating device.

In addition to being either superregen
or superhet, a receiver either has a re-
lay(s) or is relayless. A relay is a switch-
ing device which closes when the amount
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of current flowing through its coil is in-
creased enough to pull in its armature,
which then touches the appropriate elec-
trical contact, thus completing the circuit
to the actuator. A single-channel receiver
does not have a reed bank:; the relay or
transistor(s) being the only switching de-
vice. A multi-channel receiver which has
a reed bank. will have a relay correspond-
ing to each reed—as many as 10 or 12—
if it is of the relay type. All types of
receivers can be relayless as well, (not
optionally, but by design) the switching
to th.e actuators being done by transistor
circuitry.

Naturally, relayless receivers are light-
er, smaller, and require less servicing.
They are generally ideal for planes. How-
ever, when high-drain devices must be
worked, as in boats or cars and trucks,
the relays are usually required to handle
the currents involved without burning out
radio or switching devices. Even so, when
drain exceeds relay capability in the re-

(Continued on page 23)

ot
i
s

2

S

S

P
S ket




CUT HERE FOR
2 CHANNEL

Lot apli s\ Les

If small 15-mf capacitors are used where shown, then holes 1, 2, 3 can be used for IN-B,
OV, IN-A and the board shortened. If larger 15-mf cap are ployed, use desired
combinations of holes 1 and 4, 2 and 6, and 3 and 5 for capacitors, and the position shown for
IN-B, OV and IN-A,

Relayless D'river -
L L for Bellamatic 11 ;

ACTUAL SIZE

by FRANK COLVER

his driver/amplifier operates between

a standard reed bank and a Bella-
matic I multi-channel servo. It uses three
transistors, one diode, and does not re-
quire any modification of the reed bank
in the receiver. The voltages required are,
—3 and —6, or —2.4 and —4.8, and the
common wire from the reeds must be tied
to the most negative voltage (—6) or
(—4.8), which is the case in most multi-

channel receivers.

The printed circuit is laid out with four
channels on one board (for two servos);
however, the circuit can be cut in half
if only two channels (one servo) per board
are desired.

Operation is as follows: when reed “A”
is vibrated it generates negative pulses
which are stored in capacitor C1 thus
turning on Ql, which drives the output

to ground (Ov) causing the Bellamatic

2NI309

OQUTPUT

REED
COMMON

-6V
or-4.8V

servo to run one direction. Diode D1 does
not conduct under these conditions.
When reed “B” is vibrated it generates
negative pulses which are stored in C2
causing Q2 to turn on. When Q2 turns on,
its collector goes to ground and turns on
Q3 which drives the output to —6V (or
—4.8), causing the Bellamatic servo to
run the opposite direction. Diode D1 does
not conduct under these conditions either.
Ordinarily, if (Continued on page 30)

DRIVER AMPLIFIER FOR BELLAMATIC SERVOS
(for multi-channel reed systems)
DRIVER AMPLIFIER FOR BELLAMATIC 11

No-4 3 LAMP

-3V or-24V

BELLAMATIC 1L

032NI30!!

-

o-6V or-4.8V

® OV GND.

12
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CAMPER

by R. JESS KRIESER

I Jess and his Air Camper. “It's quite o sight to see it come floating by, engine idling, to touch down for a_three-point landing.”

G
g
& i
G

If this .35-powered oldleﬂaeﬁ’t§éjld3
real thrill running through you, then you

4

don’t have any scale blood

Williams pilet head in rear pit adds a note of realism.

H(']MEI!L‘II.T AIRPLANES HAVE REACHED an all-time high in
popularity. During the past few years each of the annual
fly-ins held at Rockford, Ill.,, by the Experimental Aircraft
Assoc., have broken participation records set the previous
year. However, the homebuilt airplane is far from a new idea.
During the late 1920°s and early 1930's, a large share of
private flying was done in “homebuilts.” During this era,
undoubtedly the most popular of the homebuilts was the
Pietenpol “Air Camper,” designed by B. H. Pietenpol, of
Spring Valley, Minn. Contributing significantly to its popularity
was the fact that it was powered by a convertel Model A
Ford engine. These engines were plentiful, and conversion was
quite simple.

The engine was simply turned around so that the propeller
‘ould be attached to the flywheel flange by means of a pair
' adapter hub plates, The cast-iron valve cover plate was re-
placed by a lighter one made from sheet metal, and so was the
timing gear cover. A simple metal shelf was attached to the
timing-gear end of the motor to hold the magneto, and a

simple coupling to drive it was attached into the end of the
crankshaft where the old hand crank normally was inserted.
The oil system was modified to insure good oil flow and
scavenging in all flight attitudes, and the converted mill was
ready to go.

Plans for the Air Camper were originally published in an
aviation magazine, and their appearance sent many an avia-
tion enthusiast scurrying into his workshop to toil lovingly
until his craft was ready to go. With the 38 to 40 horsepower
put out by the converted Model A engine, it was no fireball,
It cruised at 60 to 70, stalled from 35 to 40. Rate of climb
varied from 200 to 500 feet per minute, and it had a range
of 200 miles. But it was fun to fly, for its parasol wing gave
it great stability, and the generous wing area, coupled with
light weight, gave it a low wing loading. Tt just floated lazily
along at low speed, nearly flying itself.

The Air Camper became so popular that B. H. Pietenpol
went into production at his Spring Valley plant, delivering
them ready to fly for around $750. (Continued on page 28)

DETAILED PLANS FOR THE PIETENPOL AIR CAMPER ON NEXT TWO PAGES
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PIETENPOL .

By the time he ceased production in 1939,
quite a few were around the country. To-
day, there are still a number in existence,
some having been restored without major
rebuilding, others having been virtually re-
built throughout. Pietenpol Air Camper
serial number 1, first off the production line,
is still flying today, and is the proud pos-
_session of Allen Rudolph, of Juneau, Wisc.
It still has its Model A engine, and the
only modifications made were the substitu-
tion of a tubular landing gear and balloon
wheels, in place of the original wooden
gear and narrow tire wheels.

Our RC Pietenpol has been scaled ac-
curately to 2 inches equals one foot. A
few concessions to scale were made in the
interests of practicality, but these have
been minimized. The stringer extending
along the side of the fuselage was elimi-
nated, as it would have complicated con-
struction and covering of the model; the
engine and radiator details were omitted
as we didn’t want to have a built-in head-
wind. The axle on the landing gear was
left off, and the wing was given five de-
grees of dihedral, while the prototype had
none. Tail areas were kept to scale, but a
streamline section was put in the stabilizer
instead of the flat plate of the prototype. I
also added a tail wheel for ground han-
dling ease, but most present-day Pietenpols
are sporting tail wheels, so this is still
scmewhat to scale. The model is based on
the plans of the Pietenpol Air Camper by
James Triggs, published in Air Pragress a
few years ago. While in Seattle this past
summer [ had an opportunity to spend
some time with Pete Bowers, who is an
outstanding authority on antique aircraft,
one of the pioneers of the Antique Air-
craft Association, and Early Planes Editor
of Air Progress. 1 discussed the Pietenpol
project with Pete, and he told me that,
while the Triggs drawings were fairly
.good, there were some inaccuracies in
them. So you flying scale “purists” who
may detect some deviations from true
scale can charge them off to this fact.

The completed ship is a beautiful flyer.
Its first test hops were under the control
of a skilled multi pilot, Bob “Delta” Bald-
win. The ship virtually flew off the board.
Only changes needed were an increase in
the right and down thrust to that now
specified on the plans, and an increase in
the stabilizer angle of attack from Zzero to
one degree. On its first flight, Bob was
stunting it all over the sky, and then turned
it upside down and flew it all over the
place inverted. By the end of the third

(Continued on page 28)

FULL-SIZE PLANS
FOR PIETENPOL
ARE AVAILABLE

COMPLETE ON ONE LARGE SHEET. SEND
$2.00 TO GRID LEAKS, BOX 301 HIGGINS-
VILLE, MISSOURI. OUTSIDE THE U.S. ADD
50 CENTS EXTRA.
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Drawings above and below illustrate schematic in Figure 1.

The test units were built on Ye-in. sheet balsa with components
standing on end. Receiver at top, the servo at bottom of photo.

FOR THE RESEARCH AND DEVELOPMENT MINDED—ANOTHER IDEA TO TRY.

RECEIVER
OUTPUT
o 3V
R,C AS REQUIRED TO FILTER PULSES « A
- POT., 2K DAYSTROM 313-Bu4 FIGURE 2
75 QL,Q4,Q5, NPN 2N1306 |
+1.5V BATTERY C.T. N e 3

1 OR OHMS DEVIDER %
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EXPERIMENT

RECEIVER WITH ADS,
ORDOUBLE ENDE
QUTPUT.

M:=DC MOTOR
Q1,02,03,04 =
PHNP TRANSISTOR'
ZN525, ZNI306

!
|
|
1

by JOHN H. STONE

THI:' CIRCUITRY SHOWN on the diagrams developed out of
a search I made for the answer to a problem connected
with proposed transistorization of the amplifiers used in the
main balance of the Transonic Windtunnel, Boeing Airplane
Co., Seattle, where 1 am employed.

The system offers a weight saving in those RC systems using
a motor, such as the Mighty Midget, in a two-battery pulse
setup. The weight saving achieved by substituting four tran-
sistors plus circuitry for a pair of penlite cells is 0.90 oz., which
for a confirmed % -inch-to-the-foot scale modeler who has
half a dozen Cleveland kits stockpiled awaiting the day of a
light enough RC unit, is a cause for joy!

I have an old three-foot-span free-flight, high-wing, gas

4 model which has installed in jt an Otarion 0-21 (should have
! been a K3VK), plus ACE A.O.S8, plus “Stone bridge,” plus

Atlas “Snap” motor and two pencells. There are some long
glide tests to its credit but weather, work, hamming, etc..
combining to keep it grounded. This is per Fig. 1. It worked
OK in those glide tésts and in many bench tests.

At the time T felt that the servo arrangement with electrical
filtering of the pulses, instead of aero-mechanical, should be
investigated. 1 built up the single battery DC servo as shown
in Fig. 2. It also incorporates the output bridge. One of these
is being built in the Wind Tunnel shop for use as a repeater
indicator for use in an area cramped for space.

In connection with the weight problem the lightest unit
would be a K3VK and AOS or double-ended K3VK with
TO-23 size transistors (2ZN207 ?) substituted for the 2N224
output transistors now used and with light components and
the output bridge. The two #48 lamps used as Revr-AOS load
are not essential, witness their absence in the servo—they draw
too much current, but they do give a lock-on action due to their
resistance change and give a visual check on Receiver-AOS
operation. A lower current bulb would be better.

My servo amplifier as built weighs 0.93 oz. which is much
too heavy even though it includes the bridge. Approximately
it breaks down this way:

20 resistors .25 oz. (Y2 watt)
8 transistors .20 oz,
8 sockets .16 oz

.61 oz.

Thus, the remaining .32 oz. must be solder, wire, etc. This
can be blamed on the experimental assembly procedure, a lot
of it extra solder. These units all are built on Y&-in. balsa
sheet with the components standing on one side as though it
were a PC board.

The mechanical portion of the servo is a TO-5 Micro Mo
motor with 141:1 gear ratio coupled to a Daystrom 313-64
“Squaretrim” pot by the worm of a plastic Strombecker worm-
and-crown-gear set. It weighs .72 oz. More reduction is needed
prior to control surface connection. Actually, some of the 141:1
ratio in the motor gear box should be on the output end after
the feedback pot. Wishful thinking: I have not the equipment
to fit a gear te couple inte the input end of a Micro Mo's
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ELECTRIC MOTOR RPM-AND-TORQUE CURVE CHART

9,000 T T et 900

T T T T T T | T | .
Horsepower SOLID LINES, RPM

- Curves =
=i I ILL 1AM
.000Ihp -0004hp DASH LINES, MILLIAMPS

M MIG.  MIGHTY MIDGET 1.40 ENGLISH 2.80
8,000 ‘—FOOZ"“\I MIC. M. MICRO MO TO-5 0.42 GERMAN ' s.a0 —BOO0
DIST. DISTLER 2,60 GERAMAN
5 ESCAP. ESCAP SREOIB  1.60 SWISS 3ss |
| GLOBE  GLOBE VT-5 1.48 U.SA. 47.50
TR K MABUCHI 35R  2.10 JAPANESE
7,000 | WILS.  WILSON 1.46 U,S.A. —{7Cc0
ATLAS ATLAS SNAP 0.32 U.SA. 2.00

MA,

1,000

TORQUE
INCH-OUNCES

Data shown here will assist in picking a motor if you can relate it to
some requirement. Either measurement of the torque needed under air
load—such as a fon blowing on the surface—is required, or comparison
can be used if some nchm? experience exists with one of the motors,
most likely the Mighty Midget. In general, the steep rpm-torque-curve
motors will work best under servo conditions—that is with electrical feed-
back—flat-curve ones with pulse systems.

Data for Globe is from spec sheets. For the Escap and Micro-Mo motors
spec. sheet values checked with good agreement by test-bench measure-
ments; others are entirely test-bench daota. All were tested ot 2.85 to 2.95
volts measured ot motor terminals. All are ungeared; since some reduction
is almost always used it must be taken into account in figuring - torque.
Curves of constant horsepower are included os a guide. Note the maximum
horsepower is developed at about the middle of the motor curves. It is
impartant not to either over or under load the motor if the output for the
weight invested in the motor is to be had.

gear box, but at $2.25 retail it is silly to consider making
gearing!

The servo is still a ways off, I don't really know how far—
its got to lose some weight. It’s the bridge to replace batteries
that 1 think should go now. In these pic’s the second unit is
shown which uses a pair of smaller, more expensive Chicago
Miniature Lamp lamps #2181 in place of the #48s. No
difference in operation.

(Editor's Note: The above information came to GL in letter
form and subsequent correspondence produced the additional
interesting comments below. We have not undertaken to or-
eanize these from time-to-time comments into a formal article
hut with Mr. Stone’s approval, have included everything al-
most as it came from his note book. His later choice of a test
vehicle type lead to an investigation of many electric motors.
The painstaking chart at the right no doubt will assist others
in their pursuit of such facts. Now back to Mr. Stone. . . .}

Old AMA 527 first flew in about 1941 as a “Flying Cloud”
by Henry Struck. A new wing was built and a Huskie engine
mounted in a hollowed balsa block nese was added to make
a free flight gas model. Then a ffew horizontal tail with eleva-
tors and control horn under the wing made it a control-line
model. Any little breeze blew it right back over me so it had
solenoid actuators installed and ailerons added and linked to
the rudder with a trailing wire of around a couple hundred
feet of #32 enameled wire in a bundle (Continued on page 381)
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- ONCE POPULAR

- CHANNELS IS IDE

6-METER BOATS. ~Y(  USE.
121 CHANNELS WITH SUCCESS.

in America's Cup races and yacht racing. Boat is 7'2 feet high.

18

EOPLE HAVE BEEN CONTROLLING model sailboats with radio
Pas far back as 1947, perhaps earlier. A club started up in
Tampa, Florida right after the war. They had some fiberglass
Marbleheads (racing sloops) and several 3-mast schooners.
The fad died out though because RC was expensive, not too
reliable and required large and expensive batteries that went
dead too fast.

Today’s modern RC for airplanes is economical to operate.
reliable and compact enough to operate a 3-foot sloop. The
old idea of sailing a model boat by RC is now practical.
Furthermore, “class” boats can be built and raced under the
same rules for the America’s Cup races and yacht racing.

Former model airplane builders, who now race RC model
sailboats, are relieved to find that a “boo-boo” at the con-
trols of a get-away doesn't crack up the ship and damage the
RC equipment.

The boats shown in the pictures are scale models of a 6-
Meter racing sloop. They stand about 7% feet high, weigh
about 30 pounds and are constructed of fiberglass. The 6-
Meter class is rigidly controlled as to size, weight and sail
area, This provides the skipper with a model he can race and
test his skill at sailing. He knows that his opponent has an
equal, not faster boat, so he can compare and learn by sailing
with others. The boats’ design has been modified for RC so
that they will respond quickly and carry the RC equipment
safe and dry. They won't capsize because of the lead keel and
watertight deck. *

The RC equipment required need not be complicated or
high powered. The boats will sail well with rudder control
only, but it's more fun to have sail control, too. When two
or more boats are to be sailed simultaneously, superhet equip-
ment is required to prevent one boat interfering with another,

Exceptionally good results have been attained with the
moderately priced Kraft 4-channel (Continued on page 332)
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Four-channel receiver and servo-winch shown provide steering
and control of jib and mainsail. Boats can operate by steering alone.

o
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Designations on sails aid identification in races. Size, weight, sail
area are limited by rules. Winch drum is driven via gear ftrain.
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DECK

SPOOL or REEL
Spool or reel: Pressure on mainsail pulls in jib. Boat goes leeward

until mainsail pressure slacks. Self-adjusting sails controlled by single
line and one reel.

BOOM

}

| s ]

DECK
SPOOL or REEL

Spool or reel: Both jib line and main line go on one reel or spool.
Lines are attached to boom and jib bat so that each require the
same amount of line from full out to full in.

BOOM
L JIB

[ el ]

K o
SPOOL or REEL

Two-to-one ratio: Another 2: 1 hookup requires double reel on single
shaft, one reel on single shaft. One reel is twice the diameter of
the other. Mainsail line goes to larger reel and jib to small one.
All diagrams are for four channels. From two to 12 can be employed.

!
}

G

- SPOOL or REEL

Two-to-one-ratio: Jib line runs from jib through traveler to block
(pulley). Main sheet (line from boom) runs from traveler, through
boom blocks and mast block to servo reel. Same reel tokes in third
line connected to cockpit frame, runs through block on end of jib
sheet and block to reel (line M).

+
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Fhadee 2 SERVO
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Banbataa s

Definitely a stride ahead of the diode, resistor and lamp units, the author's charger can be duplicated for approximately $20 expense.

B The charger to be described may ap-
M I pear to be a considerably more complex
project than most RC enthusiasts would

like to tackle. It also may seem to be a b

“luxury” item insofar as support equip-
R ING ment is concerned, However, it is almost -
a sure bet that once you have used an

automatic charger such as this one, you

. ill wonder h t along With- '
A Stepping Stone R

and adjusted, is very stable and will ¥
positively  not damage nickel-cadmium

) eq e e
t 0 R e l 1 a b 1 1 1 t batteries by overcharging, even if the L' S
y batteries are left connected for a year! [

Much has been written in the past on

NICKEL CAD BATTERIES CAN BE DAM- the properties of the sealed nickel-cad-
i lls—such as th resentl )
AGED BY THE ORDINARY CHARGING ?;ueﬁte:lzi\fe 31:: by thtc aRg p?raferniety—{ i
PROCEDURES. THE AUTOMATIC but a brief recap of those prol:lufrtie;which
. havi dir beari t i o
CHARGER INSURES AGAINST UNWEL- dions max bé balial o thosswhi bare <
COME FAILURES. not read any of previously published ar- .
ticles. )

i The cells are sealed to prevent leakage
of electrolyte and subsequent deteriora-
tion of battery performance. Normally,
oxygen is formed during charge which is
vented from the open-vent type of cell, :
but the sealed cell cannot vent this gas
and it must be contained within the case. :
This is accomplished by a chemical re-
action at the cadmium electrode of the
generated oxygen to form a new com- i
pound equivalent to cadmium oxide. This vk
process prevents free oxygen from being
produced at a rate sufficient to rupture
the seal of the cell provided the cell is
not subjected to either an excessive charge
rate or a definite overcharge at the nor- i
mal charge rate. )

It is very unlikely that many RCers
realize how little charge is drained from
a 5-cell pack such as the Medco during
a4 normal day’s flying. (Assuming reed
equipment.) In most cases, the cells still ;
have almost two-thirds of their capacity
remaining. Of course, if you are an ex-
tremely active flyer, this figure may be
considerably reduced, but in general the
battery still has much life left after a good

o oy o

20 . GRID LEAKS ® March-April 1965




PARTS LIST
CABINET: 4 X 5 X 3 MINIBOX

T1 TRIAD F-20X OR JUSTIN TYPE
F1 LITTELFUSE 1/16 AMP (ADD
PIGTAILS}
; D1, D2, D5 1N4002 MOTOROLA DIODES
3 D3, D4 1N456 GEN PURPOSE SILICON
§ DIODES
‘LY-I OMEGA REED SWITCH SPST
AR 500
Ql 2N1304
Q2 2N1305
Q3 2N1374 OR 2N404A
Q4, Qs 2N2712, 2N2923, OR 2N2926
(G.E.)
Q5 2N1374 OR 2N404A
P1 1000-OHM POTENTIOMETER
LAFAYETTE “DIME SIZE"”
BT-1 MALLORY RM-4R
R1 33 OHMS 12-WATT 10%
R2 150 OHMS 'o-WATT 10%
R3 47 OHMS lB-WATT 10%
R4 22K 15-WATT 10%
R5 27K Y-WATT 10%
R& 220 OHMS 12-WATT 10%
R7 1.2K 12-WATT 10%
RB 3.9K Va-WATT 5%
R? 470 OHMS 12-WATT 5%
R10 100K 15-WATT 10%
R11 820 OHMS '2-WATT 10%
ADJUST FOR 10 MA THROUGH
REED SWITCH COIL
Cl 25UF 25V, SPRAGUE, TVA 1205

session at the field. The normal practice
is to charge the cells overnight before
flying again. This 12- to 14-hour charge
ean, if repeated often enough, gas the
cells and rupture the cases. Once this is
done, electrical continuity is lost and the
cells are worthless. (Also pains can be
felt in the region of the wallet!) At best,
the battery life is considerably shortened

/by repeated overcharge even if the cells
do not rupture.

The automatic charger was designed
and built as an answer to this potential
problem, and to this end performs very
well. It is not a cure-all which will guar-
antee perfect operation of the batteries
for 20 years, but it is definitely a stride
ahead of the “diode, resistor, and lamp”
units.

The concept behind this charger ap-
pears to violate the recommendations of
the manufacturers insofar as the mode
of charging is concerned, Most manu-
facturers  recommend constant-current
charging for the cells, and in the case of
the 500 Series, the charge rate is not to
exceed 50 milliamperes. Closer inspection
of the cell properties, however, indicates
that the terminal (end of charge) voltage
is about 1.35 to 1.4 volts, the reaction
of the oxygen at the cadmium electrode
cannot keep up with the oxygen gen-
erated; pressure is produced within the
cell by the gas, ultimately resulting in phy-
sical rupture of the seal. This charger was
designed to limit the terminal voltage of
the cells to a predetermined voltage, nom-
inally 1.35 to 1.4 volts, and regulate the
current to the amount needed to maintain
this voltage.

When the charging current of the cell
is plotted against time, a curve closely

~ resembling an exponential decrease is ob-
f tained. The voltage curve is also ex-
ponential during the constant-current por-
tion of the charge cycle, then is linear
during the remaining portion. When the
charging current drops to 3 ma or less.
the batteries may be considered to be in a
state of full charge. The advantages of
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LINE CORD

AUTOMATIC NICAD CHARGER

110 VAC

IF_ AN OUTPUT CURRENT METER IS
DESIRED, INSERT AT POINT X ONLY,

THE MINIMUM READING WILL BE THE
CURRENT DRAWN BY RB8,PI,AND RS.

e

%
1
OHM

Fl
1/16 AMP

BLACK/RED

1,38

T-| TRIAD F90 X (COLOR CODE
D+l
03,0

RLY | REED REL

V 4| RM4R
ALL lslsmns ARE 10% CARBON UNLESS OTHERWISE NOTED.

0-2,0-5 MOTOROLA IN40O2"
GENERAL PURPOSE SILICON DIODES IN486, ETC.

SHOWN FOR THIS UNIT)
'SURI'ETFI-gﬁ

ELAY
% NOMINAL VALUE; MAY NEED ADJUSTMENT

the automatic charger are self-evident:
all the monitoring of cell voltage is done
by the charger, leaving you free to worry
about other items. If you go on a vaca-
tion and remember that you left your
batteries on charge after driving a few
hundred miles, you don't have to return to
a bulging, worthless mess, neatly contained
(we hope) in a nylon cylinder!

If you have read this far, you are
probably going to finish this article any-
way, so while our attention is focused
on this page, a description of the circuit
and its operation follows:

A transformer supplies 28 volts AC,
center-tapped, to the input of a full-wave
rectifier and capacitor filter (D1, D2, C1).
The resulting DC voltage (approximately
20 volts) is applied to Q1, which acts as

a constant current regulator with diodes
D3 and D4 providing the reference volt-
age for the stage. R1 is the current ad-
justing resistor. R2 is also a part of the
current regulating and limiting system
and serves to reduce the power dissipa-
tion in QI by providing an additional
voltage drop. Adding this resistor ap-
proximately halves the voltage drop
across Q1 and also furnishes a degree of
protection to the cells under charge in
unlikely event of a short circuit develop-
ing in Q1, Q2 or both. Q2 is a conven-
tional series voltage regulator driven by
error amplifier Q3, and emitter follower
Q4. Reference voltage for Q3 is obtained
from the reference source formed by mer-
cury cell BT1 and the bootstrap amplifier
consisting of Q35 (Continued on page 26)
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12 VOLT BATTERY
A —To Red and Green — 2.0
A — To Red Only — 1.5
A —To Green Only — 5

Amp. Rate
Amp. Rate | Cell—
Amp. Rate 1.2 Volts

A — To Green, Red to Black on 12 V. Bat.— .4 Amp. Rate
A —To Red ond Green — 1.8 Amp. Rate
A —To Red Only — 1.45 Amp. Rate 2 Cells—

A —To Green Only

A —To Red and Green
A —To Red Only

A —To Green Only — 4

— .45 Amp. Rate 2.4 Volis
A —To Green, Red to Black on 12 V. Bat.— .38 Amp. Rate

— 1.7 Amp. Rate
~— 1.4 Amp. Rate 3 Cells—

Amp. Rate 3.6 Volts

A — To Green, Red to Black on 12 V. Bat.— 35 Amp. Rate

A —To Red and Green
A —To Red Only
A —To Green Only

6 VOLT BATTERY

A —To Red Only
A —To Green Only

A—To Red Only
A —To Green Only

A—To Red and Green
A—To Red Only

A —To Red and Green
A —To Red Only
A—To Green Only

It is not possible to fully charge five 1.2 volt nicads (6 volts) from

a 6 volt automobile storcge battery.

— 1.5 Amp. Rate
— 1.2 Amp. Rate 5 Cells—
— .35 Amp. Rate 6.0 Volts
A — To Green, Red to Black on 12 V. Bat.— .30 Amp. Rate

— 2.15 Amp. Rate
— .65 Amp. Rate 4 Cells—
A —To Green, Red to Black on 6 V. Bat.— .60 Amp. Rate

— 1.85 Amp, Rate 2 Cells—
— .35 Amp. Rate 2.4 Volts

— 1.85 Amp. Rate 3 Cells—
— 1.50 Amp. Rate 3.6 Volts
A —To Green, Red to Black on 6 V. Bat,.— .40 Amp. Rate

— 1.4 Amp. Rate 4 Cells—
— 1.05 Amp. Rate 4.8 Volis
— .35 Amp. Rate

DOUBLE FILAMENT

RED 15 TO
HEAVY FILAMENT

POS.

12 VOLT
AUTO BATTERY

OR

TO BLACK

DON’T FAIL TO REMOVE VENT SCREW WHILE CHARGING.
REPLACE VENT SCREW AFTER GASSING HAS STOPPED—ABOUT
TWO HOURS AFTER CHARGING,

HOW TO CHARGE
WET
CADMIUM BATTERIES

By Wint Trible

NICKEL

@ These tips apply to the care of wet
nickel-cadmium 4- and 7-ampere-hour
cells. They do not apply to dry, sealed
cells,

The performance you can expect from
these cells is typified by a test of a single
7-ampere-hour cell, chosen at random,
fully charged and connected to a one am-
pere load for five hours continuously with
the voltage remaining in the range of 1.25
volts at the start to .8 volts at the finish of
the test.

This cell was fully recharged from this
point at a 1.5 ampere rate in four hours.

A completely discharged 1-ampere-hour
cell, showing little or no voltage, can be
fully recharged at a high ampere rate, ac-
cording to the chart, in about five hours.
It would be well to reduce the charging
rate during the last part of the charge to
avoid violent gassing.

Both the 4-ampere-hour and the 7-am-
pere-hour cells will be fully charged,
when connected as per chart, when using
a 6 or 12 volt automobile battery, when
the cell is gassing freely with a voltage
reading across the cell of 1.75 volts while
on charge at high charted rate.

Do not run your auto engine while
charging these cells from your battery in
the automobile. If you charge while trav-
eling, reduce charge rate about 25%.

Any one of the low charging rates
shown on the chart can be used for over-
night charging.

At the end of any charge, check the
level of electrolyte and by the addition of
distilled water bring the level of electro-
lyte to 5/16” above the red line while

the battery is still on charge. This will
insure that the plates are covered during
discharge.

Do not use ordinary tap water in the
cells as some impurily might cause the
cells to foam during charge.

The foam we are discussing is not the
normal gas bubbles that form on top of
electrolyte during last part, but it is like
a detergent foam that won't break down
and disappear into the electrolyte after
charging.

The cells should not foam using the
charging rates shown on the chart.

A practical rule to follow is to recharge
the ampere hours plus 30%. Refer to
chart to estimate the charging rate and
time,

Do not use any of the charted rates
for a continuous frickle charge because
the cell vent must be left open during all
charging and too much electrolyte evap-
oration would take place.

There is no real point in trickle charg-
ing these cells since they can be so quickly
fully charged.

If a cell should foam, it should be
flushed out with distilled water through
the cell vent and a 1/16" diameter hole
drilled in the bottom. It should be allowed

to drain for several hours, then plug the *

hole in the bottom with a polystyrene ce-
ment or clear airplane glue (not ambroid)
and allow to dry. .

The cell should be filled with an elec-
trolyte compound of potasium-hydroxide
crystals dissolved in distilled water, known
as a chemical solution KOH (C.P.) 1.3
specific gravity—a 30% solution—this can
be obtained at a drugstore.

After standing for about 30 minutes-
il can be recharged, as per chart, and the
cell will be back in business.

If the cell should be dropped and
cracked or develop craze cracks from
strain or other causes, the cell case can
be repaired with any of the polystyrene
cements or clear airplane glue and re-
filled with electrolyte.

Use a hand scrub brush to clean the
potassium-hydroxide crystals that form on
the cell terminals.

A hydrometer cannot be used to check
this electrolyte.

Using a 6 or 12 volt, standard auto-
mobile battery for a current source the
charging rate will be practically constant,
due to the low internal resistance of a
nicad cell.

Again! These cells will rupture, without
fail, if the vent plug is not removed while
charging. Do not replace vent plug in cell
until gassing has stopped.

An extension light plug can be pur-
chased that can be plugged into the auto-
mobile cigarette lighter socket on the
dash and be wired with alligator clips
to conveniently charge these cells.

If a commercial battery charger is used
instead of a charged automobile battery
as a source of charging power, the charg

ing rates can be used. Use an ammeter &

to determine the best combination of auto
lamps for use as resistors.

After they are selected, the ammeter is
no longer needed.

Use a 50 volt, 50 M.F. electrolyte ca-
pacitor across the battery when using a
commercial charger, @
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RC — HOW IT WORKS

(Continued from page 11)

ceiver, special appropriately rated extra
or additional relays are placed in actuator
circuits—as for boat -electric-drive-motor
peed changing.

Actuators: As we've noted, two types
are commeon, escapements and servos. For
boats and other special vehicles, there’s
a variety of other kinds, generally called
steering machines (they include electrical
circuits to pick up auxiliary controls when
the proper sequence of signals is sent by
the transmitter). Escapements are useful
for single-channel airplanes,
smaller size and power. Servos are better
for larger, faster planes having more than
one basic control. A servo is more de-
pendable than an escapement, has far
more driving power, and may cost two to
three times as much.

Escapements: Two types are popular,
the SN or self-neutralizing, and the com-
pound type. The SN is smaller, cheaper,
more rudimentary, and good for the small-
est planes for rudder, or as an auxiliary
device for working the motor control. The
compound is preferred when conditions
permit its use.

How Daoes It Work? All escapements
share a family resemblence in that, com-
pound or SN, they are powered by a
twisted loop of rubber. The escapement
consists of a wireswound coil, an armature
which pulls in when the coil is energized,
and a rotating long-armed wheel which
moves to the next position each time it is
released by the armature. In principle, it
operates much like a clock escapement.

When a signal is sent and held on, the
SN escapement advances one position and
holds that position unitl the signal is cut
off—it then returns to neutral. Upon the
next signal sent and held, it moves to the
next position—on a plane this gives a
rudder position opposite to the position
last used. Thus, if the position coming up
is incorrect, the signal must be quickly
released so the device can return to
neutral, so that another signal can be
transmitted to move it on to the correct
position. To <clarify: The SN gives two
opposite rudder positions in sequence with
a neutral between each—as neutral, right,
neutral, left, neutral, right, ete,

The compound is easier to operate. It
has only one neutral. Hold one signal as
before and you find one rudder (position
always the same with this type unit). Re-
lax the signal and send another guickly
and hold it and the compound can be
stopped easily on the opposite rudder po-
sition. No matter what position it is in.
relaxing signal will cause a compound
escapement to neutralize. There is nothing
for the operator to remember.

The word compound comes from the
fact that there are one or two electrical
wipers or finger contacts which close an-
other actuator circuil(s) when three rapid
signals are sent, the third held on. This
stops the escapement in a position where
two contacts are held together. Normally,
this feature is used to open and close a
throttle by means of an auxiliary SN
escapement.

Escapements do not possess sufficient

{Continued on page 24)
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usually of °

| dreamed | went flying, but
crashed on my maiden flight

Lucky me. When | was display-
ing my latest design, the Trans-
Oceanic Traveler, powered by 13
.002 engines mounted inside the
framish, and having 21 wheels, the
clothesline broke. My AMA in-

"TOT" fell on Clyde Potberry's
'Foo’r He is the next-door neighbor
| have interested in model build-
ing. Clyde joined the AMA, too,
after the accident. He ﬂgured if
it could happen to me, it could

surance came

in real

handy. happen to him.

R enter me as a member nf +|-|a License classnﬁcat;on is based on your age

Academy of Model Aeronautics

i | -enclase $.....
{ Junior [J $3.00

Name

. Street =

i City and State

Mail to:

1025 Connecticut Ave.

as of July 1

JUNIOR LICENSE (including 15 years)
SENIOR LICENSE (16 through 20 mcIuswe')
OPEN LICENSE (21 years and over)

Date of Birth

Senior [ $4.50 Open [ $6.00

ACADEMY OF MODEL AERONAUTICS
Washington, D. C. 20036

RADIO CONTROL—
HOW IT WORKS

With the excegtion of the
terms that have been add-
ed or deleted to update
these definitions, we are
indebted to Hayden Book
Companies who specify
this credit: From Radio
Caontral for Model Build-
ers, by William Winter;
John F. Rider Publisher,
Inc.; a division of the
Hayden Publishing Com-
pany, Inc.

The glossary begins on
page 7. Terms are printed
on back-to-back ponels—
those on the right, are
backed by a non-text item.
Cutting out these panels
will not disturb text.

GLOSSARY OF RADIO CONTROL TERMS
(Continued from page]10)

VOLT: A unit, or measure of electricity indicating pressure.

VOM: Volt-ohm meter, a measuring instrument with multiple ranges
and scales.

VTVM: Vacuum tube voltmeter,

WATT: A unit or measure of electricity indicating power consumed (volts
X amperes),

WAVE: An actual diagrammatic representation of a radic wave to illus-
trate frequency, amplitude, etc.

WET CELL: A form of battery, rechargeable.

WHISKER WIRE: Tiny contact wire attached to revolving shaft of an
escapement to close auxiliary circuit.

YOKE: Formed steel wire, as a loop, placed about a drive pin inserted
into the surface to be moved.

FOR YOUR CONVENIENCE THESE DEFINITIONS
WERE ARRANGED IN PANELS WHICH CAN BE CUT
OUT WITHOUT DESTROYING YOUR COPY OF GL.
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deBOLT OR ORDER DIRECT

&
g

Only
Y $14.95

OTHER GREAT KITS BY deBOLT
® Kitten ® Ercoupe @ Rebel ® Trainer
® Yankee @ Cosmic Wind @ Pursuit e Sonic
Cruiser ® Custom e Viscount e Perigree

FOR .15 AND
.19 POWER

AT ALL HOBBY DEALERS

TRAINERS!

SINGLE
CHANNEL
BASIC MULTI

LIVE WIRE

Many Thousands have learned to fly Suc-
cessfully with these EASY-TO-BUILD and
OPERATE Models. Their UNPARALLELED
RECORD as Trainers is Your GUARANTEE
to Success. ldeal with Multi Relayless
Reed Systems for Rudder, Elevator, Engine
Controls. They are EVEN doing well in
PROPORTIONAL! Unsurpassed Versatility

deBOLT ENGINEERING CO. e 3833 HARLEM ROAD e BUFFALO, NEW YORK

CHAMPION &
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force to reliably control most boats, be-
cause water places a higher work load on
the rudder than air does on the airplane’s
rudder.

Servos: We have mentioned servos which
can be used in single channel in place
of the escapement. However, for this par-
ticular paragraph we are going to be con-
cerned mostly with multi-type servos. The
normal multi-type servo operates in either
of two directions according to the polarity
of ‘the current—this is selected by the
transmitted tones, and the decoding cir-
cuitry, relays and reed banks, etc. in the
receiver. There are two popular types of
servos—the relay servo and the relayless
servo. The former is much cheaper, but
the receiver must be of the “relay” type,
or a relay pack must be inserted between
receiver and Servos. The relayless servo
has self-contained transistor amplification
in its own case. Relayless servos are most
popular in planes; the relay type generally
is needed in boats, etc.

Proportional Serveos: With multi-channel
proportional radios the manufacturer usu-
ally packages his own servos, so no more
need be said here. Each, of course, can
move right or left, and in any desired in-
crement of movement. Most proportional
servos are of the feedback or closed-loop
type, in that they include a variable re-
sistance element (like a potentiometer)
which varies with the servo movement,
and the current variations feed intelligence

back to the receiver which “knows” wheth-
er the servo is in alignment, or if it must
be moved to be brought into alignment
with the transmitted signal.

In multi-proportional control, the servos
provide the necessary graduated rudder,
elevator and engine control, and almost
always ailerons as well, for large, power-
ful stunt models.

Most single-channel proportional work
on planes having more than an .049 size
engine, is done by modelers who often
work up their own equipment using either
commercial servos, or homebrew units, all
of which usually make use of such popular
electric motors as the Mighty Midget.
This area of the activity is not described
because of its infinite variations and the
fact that-it is generally, but not always
true, that more skill is required to make
the system work reliably than the rank
beginner possesses.

However, at .049 or less power, a sim-
ple proportional system can be recom-
mended to the beginner as being easier
than escapements. This makes use of the
“magnetic-type” actuator, such as the
Adams, Septalette, or Southwestern actua-
tor. In this ingenious system, a continuous
series of signals is sent out at relatively
high speed by the transmitter. This is
done via a “pulser” which is hooked up
across the keying switch, and thus becomes
a mechanical or electronic thumb. Some
recent transmilter designs are appearing

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 MOVING. 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
Address
City. State

Zone

Please Print

Be sure to give us your
New Address

Name
Address

City State

zone

Please Print

GRID LEAKS Subscription Dept. Box 301 Higginsville, Mo.-64037

24

with pulsers incorporated in them.

The actuator, which has an arm which
swings back and forth in agreement (caused
by rapid reversing of polarity in the wire-
wound coil or coils of the actuator), slaves
to the movements of a stick at the frans,
mitter pulser. Right and left movement o.J#
the stick (a knob or wheel may be sub-
stituted) causes variations in the signal
pulsing. The plane rudder assumes a posi-
tion corresponding to the position of the
control stick. Various pulsers exist, such : D
as Pulsitran, Phelps, Shows. The Pulsitran ! 3o
comes as part of a proportional system ]
made by C &S, and is meant for opera- r
tion with the Septalette actuator. Another }
system having made recent appearance on :
the market is by Babcock, and this in- :
cludes a complete pulser in the transmitter ¥ %
case, and the receiver and actuator are ! 3
sold as one package. This covers most of ] i
the simpler proportional systems. The ! e
more highly complicated proportional sys- :
tems will not be covered in this article; +
neither will be the feedback proportional !
systems using the Digital and the Analog !
type of proportional systems. Each of
these vary to some degree, and they are
not subject to generalization in one ar-
ticle. As a rule, they are not designed for
the rank beginner.

Power Supply: The source of electrical
power for the equipment—transmitter, re-
ceiver, actuators—may be generalized for
our purpose as the “power supply.” In the
recent past, dry batteries sufficed for all ;
purposes. Today, we use dry batteries, al- |
kaline batteries, and nickel-cadmium re-
chargeable batteries. Various power packsw

-'.- E

4

el e |

and converters in older units are common.

¥

For Transmitters: There is a trend to a i
single-voltage battery power source for the b
new ftransistorized transmitters, and al- i
though this is very notable in single-
channel equipment, it is reflected also in
the multi-channel equipment. However,
for multi-channel, many hobbyists substi-
tute nickel-cadmium cells for dry bat-
teries, since they put out a more constant
voltage, and which, once the fairly costly
initial investment has been made and
overcome, can be used indefinitely when ¢
properly recharged after usage. Nickel f
cadmium batteries are available in a va- £ A
riety of physical sizes, and capacity rat- 2
ings. The capacity ratings are generally i
specified as either milliampere-hour ratings $
or ampere-hour ratings, and refer to the _
normal amount of use that may be had .
from a nickel cadmium battery under con- s
tinuous drain conditions. For instance, a
225 milliampere-hour battery will supply
225 milliamperes for one hour. This is ap-
proximate, and is considered the capacity
size of the given cell. If you know the
drain condition in the application that the At
battery is to be used, you can estimate the ; 3
length of time that the battery can be used P
under your intermittent use without re- ‘ A
charging. b TE

The sizes of nickel cadmium batteries $ =
that are used for model work run general- g LoNs
ly from the 100-milliampere-hour size t q
the 4.0-ampere-hour size.

Some of the chargers available for
nickel cadmium batteries have variable
outputs, and by use of charts or tables,
can be set so that their output is limited
for the charge rate that is specified for

e g b i

Tt r

i s S A
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the particular size of batteries in use. The

directions as given by the manufacturers

of the batteries should be followed reli-
giously, as they mean what they say, and
to tamper with the recommended charg-
ing rate is to invite trouble. Nickel cad-

g “ nium batteries require little maintenance
: nd are among the most trouble-free de-

vices used by the radio control modeler,
but they are finicky as to the rate of
charge that they receive.

For the older style transmitters requir-
ing both A and B voltage—such as 14
and 135 volts—active users prefer a power
converter, which, when powered with one
battery voltage input (such as either a
3.6 or 4.8 or 6 volts, depending on the
manufacturer), supplies both the required
output voltages.

Receiver Supply: Needs vary greatly,
ranging from two pencells in some single-
channel relayless receivers, which suffice
for both actuator and receiver. In general,
alkaline batteries are preferred to normal
dry batteries for single-channel receivers
__especially with relayless types where
one set of batteries serves both receiver
and escapement. Nickel-cadmium batteries
are better still when voltage and capacity
are appropriate.

For multi-channel planes and boats,
servo requirements almost compell nickel-
cadmium batteries, and all forms of dry
batteries are inferior to them for these
specialized applications.

In multi-receivers having tube-type front-
ends, modelers can eliminate the need for
separate A and B batteries by using a
receiver power converter which has one
battery voltage input, and the two required
voltages as output.

General: Newcomers always want to
know how far the radio will work, The
answer is that it will work at greater dis-
tances than you can see to properly con-
trol the vehicles—provided the devices are
properly tuned and have adequate voltage.
Tuning of the receiver the first time is
checked on the ground—it ought to work
for at least 600 feet on the ground—with
the smallest plane, and for at least 1000
feet for larger planes. Air range is much
greater. For boats, range reliably should
be more than the width of the pond or, if
a large body of water, the same as for a
small airplane. Simulated range checks are
also recommended in some of the manu-
facturer’s literature that is included with
his transmitting and receiving equipment.
This will vary, and the instructions in
each case that are supplied should be
followed closely.

Operational Procedures: Directions with
radio equipment describe tuning, how to
connect with wiring, batteries, etc. Hobby
shops carry magazines and books on the
subject. Soldering is the one thing pre-
sumed of you. Good soldering is essential
to success. Wiring should be united into
a harness wherever possible. Wires must
be fastened down, all connections to bat-
tery boxes, switches and various soldering
lugs must be made secure against fatigue

i from the continuous vibration and the

handling that they will be subjected to.
You can learn the techniques of good in-
stallation procedure by inspection of suc-
cessful models that you see at the field or
pond, or in many hobby shops.
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R/C INSURANCE-IN THE PALM OF YOUR HAND!

The MRC-ARCON tone monitor is a completely transistorized portable 27 megacycle
receiver. A large speaker gives ample volume without earphones. Powered by only
one inexpensive 9 volt transistor battery. When you fly You can now be sure your
valuable radio contral equipment is operating properly. Before you fly You can now
listen in to the checkout of your transmitter. Hear your carrier on the air. Listen to your
tone signals to be certain your transmitter is working. Before and during flight listen in
on the band. If CB or other interference is on, you can avoid the risk of flyaways or
being shot down. Use the tone monitor to help find the source and location of inter-
fering signals. Precision handcrafted in Japan and guaranteed against defects in
material or workmanship for one year. Your dealer has this valuable insurance now.

Mode! 65 MRC-ARCON Tone Monitor .

/. $15.95

MRCENYA COMPANY INC - 5300 2ist AVENUE - BROOKLYN, NEW 'YORK 11204

Superhet - Receiver
(Continued from page 9)

generates a signal this amount below the
operating frequency of 26.995 MC. Natu-
rally, it also operates 455 KC above the
frequency of 26.085 MC. This is known
as the image frequency. The mixer stage
is tuned to 26.995 MC, but at these high
frequencies, the tuned circuit is not sharp
enough to give very much attention to the
image frequency. Fortunately, the image
frequency does not create a problem, be-
cause the part of the frequency band which
they fall in is not widely used.

The reason the superheterodyne receiver
is able to reject other nearby transmitter

frequencies, is because the high frequency
is converted to a low intermediate fre-
quency of 455 KC. This signal is then
amplified through several sharp tuning
stages, which narrow the band-width of
the receiver to the point where it will
reject all but the desired frequency.
Most superhet receivers will reject sig-
nals 5000 cycles per second, or less, away
from their operating frequency. However,
with your transmitter off, you may notice
that your receiver can be operated by
transmitters which are 50 KC or more
away from your receiver’s frequency. This
has nothing to do with the receiver's selec-
tivity. It is caused by the square wave or
other chopped form of modulation used
(Continued on page 26)
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in many radio-control transmitters. This
type of modulation can be caused by a
transmitted signal which splatters over as
much as plus or minus 100 KC 'from the
actual frequency of the transmitter. Gen-
erally, this splatter is not a problem at
the low power levels used in radio control.
The carrier wave signal from your own
transmitter: usually will be sufficient to
turn on the AGC (Automatic Gain Con-
trol) System of your receiver, reducing its
gain and eliminating this adjacent channel
interference. However, some transmitters
may splatter so badly that you can be risk-
ing your aircraft to fly when they are in
use.

It is highly recommended that you uti-
lize the transmitter that was designed to
work with your receiver for most effective
and the best control, under all conditions,

AUTOMATIC CHARGING

(Continued from page 21)

and Q6. The amplifier reduces the drain
on the mercury cell to less than 15 micro-
amperes, and insures operation of the
charger for at least one year per refer-
ence cell. In addition, the amplifier pre-
vents reverse (charging) current from
flowing in the reference cell as would
be the case if the cell were connected
directly in the emitter of Q3. The refer-
ence cell is switched out by the reed
switch when the charger is unplugged 'to
prevent discharge through the base-
emitter junction of Q5 and emitter re-
sistor R6. This combination becomes a
very low impedance which essentially
places R6 across the reference cell, if the
reed switch were not present. The drain
on the reference cell under this condition
would be about 5 ma, which would dis-
charge the reference cell in about 30 days.

When the unit is in operation, the volt-
age across the cells under charge is sam-
pled and divided by the divider formed
by RB8, R9, and P1. This voltage is ap-
plied to the base of Q3, where it is com-
pared to the reference voltage present
at the emitter of Q3. When the battery
under charge is low, the terminal voltage
is low, and the resulting error voltage is

amplified, inverted, and appears at the
base of Q2 as a more negative voltage,
causing Q2 to conduct more heavily. If
the battery under charge is low enough,
Q2 goes into saturation, and the current
is regulated by QI1, R1, and R2 to the
preselected safe value (45-50 ma for 500).
As the battery charges, the voltage across
it rises and Q2 then comes out of sat-
uration and regulates the voltage across
the battery. Q1 then conducts more
heavily as it tries to supply the current
dictated by the drop across D3, D4, and
the wvalue of R1. Since this current is
blocked by the now higher impedance of
Q2, Q1 eventually goes into saturation,
and the charger enters the voltage-regula-
tion mode. This transition is complete
when the battery voltage is equivalent to
1.4 volts per cell, and typical regulation
with a well-filtered DC source is less than
5 millivolts. With the simple rectifier-filter
shown, ripple is about 20 millivolts at the
output, and the regulation is then within
the ripple voltage excursion.

The original circuits were designed
around a Triad F-91 X transformer (300
ma), and four regulators were driven
from one transformer-rectifier-filter com-
bination. The printed circuit was laid out
for the smaller Triad F-90X transformer
driving one regulator. The unused taps

accuracy. (Simpson 260 or equivalent is
OK.}
3) Connect a 0-100 milliammeter across
the output terminals and check for a
current between 40 and 50 ma. Do not
leave the meter connected too long for
this measurement. as there is an additional Yl
7-volt drop across Q1 during this time
which increases the power dissipation in
Q1. When a battery is connected, Q1 is
operating well within its capabilities. If
the current is less than 40 ma, R1 will
need to be decreased in value. For the
diodes and transistors specified, 33 ohms
has been found to be satisfactory in al-
most all cases.
4) Recheck the output voltage as done
in #2, and be sure it is accurately set.
This completes the setup and calibra-
tion, and nothing more needs to be done
before the unit is put into service. It is
recommended that the reference cell be
replaced once a year, although the drain
on this cell is low enough that it will easily
last 18 months. It is not absolutely neces-
sary that a recalibration be done at the
time of replacement, but it certainly is
advisable. The reference cell should be
stabilized' before insertion in the circuit
by connecting a 1000-ohm resistor across AR
it for about 16 hours. The purpose of T
this slight discharge is to get the reference i o
cell voltage down to the plateau of its !

were taped off to prevent shorts. (A trans- - 3 3 H
former made by Justin also will be avail- discharge curve where the voltage is more 3
able.) Setup and calibration of the charger stable. This operation is 1mpqrtant_ as the E Z
is quite simple and straightforward, For output voltage of the charger is ultimately 2 i
a typical set of requirements, the follow- referenced back to this cell, ; Eron
ing example will illustrate the procedures: ~ For those who have a fairly good 1 b
Battery to be charged: Medco 5-cell pack  “junkbox”, here are a few words of cau- ¥ TS
1) Determine safe terminal voltage by tion regarding parts substlt.ution& Qs i q
multiplying the number of cells to be shou[}i be a l'ow-lt?akagg unit; a leaky M8 & 9
charged by 1.4 volts. (5 % 1.4 — 7.0 transistor at this point will produce refer- t
volts) ence voltage not dependent on the ref- T
2) Connect a voltmeter across the output  erence cell. Q6 is not too critical and sub- ¢ -:4
terminals of the charger and adjust P1 un-  Stitutions here will not normally be diffi- i

til the output voltage is 7.0 volts, The cult. Q4 need not be a silicon unit. P1 and ¢

voltmeter used for this measurement the associated divider resistors may be !

should be accurate to at least 3 per cent. Jjuggled to obtain either greater resolu- i
If you do not have a voltmeter available tion or greater adjustment range. Tl:ll’: ! k-
with this accuracy, the output voltage 8reatest resolution and least range will £
should be set about 0.25 volts low or - be obtained when P1 forms a small part ki
6.75 volts in order to avoid a possible ©f the total resistance. With the values I &
high terminal voltage due to meter in (Continued on page 28) {
| :
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¢+ FOAM WING and STAB KITS

America's Uncontested Leader in Model Foam Products
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FEATURING

Pre-cut & cored air foils
Pre-cut balsa & plywood parts

1/16” x 4" (Sig) sheet balsa covering ;

% Beautifully detailed plans
% Strip ailerons (reg. ail. optional)

ORDER
You

DIRECT IF
HAVE TO, BUT

FIRST PLEASE GIVE
YOUR DEALER A CHANCE

HOTLINE WING CUTTER

Cut your own foam cores.

It's easy
when you have the right equipment.
Complete instructions with each unit.

$9.95

MME
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Celebrating in Our 2nd Great Year
g;m;l‘ggnmsﬂégpe «

%"gggm:@ ype ;i
;&“gj_&i;

Fw3
Fw4. v(}lg@kw

A e

i
-

Bop

T %
Lo

DEALERS

Extra Cutting Elements $1.29

HOTLINE POWER PACK
Designed expressly for
use with our cutter.
adjustments necessary.

We have the hottest line

in the country. Send for

our price list today.

We

will honor your area with

no direct sales.
come your business.

No mediate shipment.

w:sf«si - High output at low cost

gg"e«’ﬂ%

$17.95
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E. D. 2.46 Racer: Manufactured by Elec-
tronic Developments (Bath Rd., Hounslow,
Middlesex, Eng.) 2.46 cc (.15) Diesel fea-
tures integral silencer which reduces peak
rpm by only 300, has tick-over idle of
only 700, yet is claimed to respond in-
stantly. Your editor flew this engine 10
years ago, sans silencer, and found it
above criticism, capable of running with
nose straight up or down on a standard
free flight tank. Glow plug version will be
available. Water-cooled Diesel version has
two exhaust stubs to take V4-in. neoprene
tubing.

Motor Control for B&D: Gene Gagliardi
uses Annco relay servo for simple control
of motor—with electrical stops. The two
IN34A diodes must have low forward
resistance for servo to operate well. Diodes
and connections can be in .servo case.
(Drawing, right.)

Acryjel Contest: Idea of contest spon-
sored jointly by Acryjel and Ace R/C.
is to uncover more specific uses for this
product. To enter, use Acrygel compound
in any color available—in a new and dif-
ferent way—describe use in less than 100
words, mail to Acrygel Contest, c/o Ace
R/C, Box 301, Higginsville, Mo. Judges
will choose monthly entry presenting most
original use. Winner receives Acrygel color

GRID LEAKS ® March-April 1965

kit, including five 4-oz. powders and liquid
for each—value $13.75. No entries re-
turned; winners published in GRID LEAKS!
If your dealer does not have powders and-
liquids, order direct.

PC Boards—Made to Order! Acrygel Prod-
ucts (Box 306, Oklahoma City, Okla.)
will make PC Boards from your black-
and-white drawings. Write firm for in-
formation on artwork required, sizes de-
sirable, prices—including negative—for
one or more units.

MIN-X schematics: Because of demand
for complete schematics of their
MIN-X Radio, Inc. (8714 Grand River,

(Continued on page 32)

SERVO

E.D. Racer Diesel from England has excel-

lent performance, throftles to low idle,
and a silencer which costs only 300 revs.
I, Below: This idea for simple motor contral
in the B&D system was developed by Gene
Gagliardi. It provides electrical  stops.
Y NC
BRL L
BLK 5
(0]
RN—NC
G
w
IN24A IN34A
B&aD
MOTOR CONTROL
OUTPUT
27




g

24%" spon .........

~—HEADQUARTERS FOR RADIO CONTROLLED GLIDERS—

e
i
é"’%ﬁ. -
L

e

E
L
A

Robbe ZUGVOGEL Il
L e 200 -
{10-12 channel gerobatic)

i

Hegi 5B-7

{4-6 channel Thermal/Slope)

Robbe Ka-7 RHONADLER 74" ... ... $15.00

Mot shown (4-B channel Slope/Thermal)

*Publisher of The ZEPHYR
World Wide R/C glider designs & news reports,
Subscription $2.50 year

shown, a range from about 4.5 to 9.5
volts is obtainable, and the resolution is
adequate. If you find it hard to adjust
Pl smoothly. make Pl 500 ohms (or
“shunt it with 1K), change R9 to 680 ohms.
This will give increased resolution.

Construction of the charger is simpli-
fied considerably by the printed dircuit
and the associated parts placement in-
formation. There is no need to construct
the charger on a printed circuit, and
normal, sound construction techniques will
result in a reliable unit. The total cost of
parts for the charger will be in the neigh-
borhood of $20.00 if the specified com-
ponents and cabinet are used. This is less
than the cost of one battery pack, and
the unit may well save you many more
than one pack. The least this charger will
do for you is to increase the total life of
your present battery pack compared lo
its life expectancy under conditions of
repeated light overcharge.

PIETENPOL

(Continued from page 13)

flight the ship was fairly well trimmed
out, and proved to be a very docile air-
plane, but an excellent stunter. I believe
that a Class II competition pilot could do
4 very creditable job in contests with this
airplane. While it has a flat-bottom wing,
it flies inverted easily, with good inverted
stability.

The .35 up front gets it off the ground
in nothing flat and hauls it out at a much
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Graupner SCHLEICHER K-10 79"
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WILLOUGHBY ENTERPRISES

14695 Candeda Place
Tustin, California
(714) 544-2077

92680

WESTERN DISTRIBUTOR OF ROBBE R/C KITS & ACCESSORIES

1964 Catalog—Send 10c to cover postage.
See your dealer first—When ordering direet include $1.00 postage on all kits,

steeper angle of climb than the prototype
with its Model A power. But by throttling
back to about half power it settles down
into a lazy flying airplane that will do
about any stunt maneuver you wish. It has
done all stunts to date in the pattern ex-
cept for tail slides and spins. We simply
haven't tried them yet. At about one-third
power, it just hangs in the air and floats
around, tame as can be. It responds well
to rudder, making fairly steep turns with
no tendency to drop the nose, and no
need to apply up elevator to keep the
nose up. It would probably make a good
rudder-only airplane. It rolls nicely on
rudder command, and executes the roll
quickly and sharply, with no tendency to
oscillate into barrel-like rolls.

Although a flying-scale airplane, con-
struction is no more difficult than the
average competition type multi-stunter. By
using light to medium wood, weight can be
kept under five pounds, to give a wing
loading of around 17 ources per square
foot. T use 7- to 9-pound balsa throughout,
and the original came out to four pounds,
12 ounces. Also, when completed, the CG
fell right on the button, with no ballasting
necessary.

Wing and Tail Assembly: Construction
of the wing is straightforward, and follows ~
presently used practices for achieving
light, strong, warp-free wings. The rein-
forcement blocks in the center section are
vital, however, as they provide a solid
thickness for drilling holes for the wing
hold-down rubber bands, and provide suf-

WiK STANDARD
AUSTRIA, 87"

Modellbau MISTRAL,

WiK BJORN,
-SB-1, 81"

e

4
R s
T
b

Aviomodelli PIPER VAGABOND

Not shown __441,"  $16.95

Willoughby RAZOR PLANE
Willoughby SUPER SOLDER
Willoughby FREQUENCY FLAGS .. syl

ficient strength in this area when the bands
are pulled up tight. Tail structure is quite
simple too, and practically falls together.
I held the tail assembly in place on the
original with dowels and rubber bands, but
this was done only in the interests of be-
ing able to adjust tail incidence until we
knew how the ship would fly. Since the
right settings have been established through
flight tests, the tail assembly can be mount-
ed permanently, if you wish.

Fuselage: The fuselage is quite simple
in its construction, but may take a little
more effort than for the ordinary multi
ship because of a few scale details, and
the detachable cockpit area hatch—to pro-
vide access for the radio gear. Fuselage
sides are cut from l4-sheet balsa, and
doublers and triplers are from 3/32 stock,
while the tail doubler is of 1/16 sheet. The
wire cabane struts are sandwiched beiween
the sides, doublers, and triplers, and an-
chored with small plywood plates, which
also help anchor the ends to assure the
correct incidence angle of both struts.

I built the sides by cementing the dou-
blers in place, slotted for the cabane struts,
then inserting the struts and cementing the
triplers in place. Longer ons and uprights
are then added to the rear of the fuselage

the 1/16- and 38-sheet nose pieces are
cemented to the sides. Use a good grade
of white glue for this entire assembly.
Assemble the sides by installing the form-
ers, cross braces, and tail post, then sheet
the bottom of the fuselage from the rear

sides, together with the tail doublers, Next, '
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f the cockpit back with 1/16 sheet with

grain applied crosswise. At the very rear | w Pl FEATURES:
of the fuselage apply a piece of 1/16 UN‘_I—,Y__ERS"L UNI- IN = _J IG AdJustable*
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the steerable tail wheel bracket. Next, in- mALUM |NUM CH&HNELSPARSE& S,I;_atg:lzg"
stall the Va-plywood landing gear mounts, nmadﬁld : :
and sheet the balance of the bottom with = ec-um.ndlus' - peian .s--‘Lo 72"
14 sheet balsa. Sand a taper into the & [ e | E WING & STARILIZFR RUILDING 55 -v-
sheet so that it blends smoothly into the | g/ j N ot i ;%ﬁ;m*m%‘gz:ﬁg%%%ﬁ‘:;::m el
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white glue, and when firmly dry, mark VBl o by { Ly - 2%3::’5?“?,"5"“’ LSS IR A CALATIED T
and drill for mounting your engine, in- | g Tu TB-HOLDERS) ; -
stalling blind mounting nuts in the bottom ' E Nl‘]' " I IH i ANY-DEQ! ING_-_G\JIQ(U'W'}721$2|.95
of the motor bearers. Be sure to allow 1 1 3 ; : DeiaA . ! JigSetUp
for the necessary side thrust. Cut and l m i LUELE leorder Direct <
cement the cowl block in place, install the TG 5 5 BROADHELDA"! MODELS
brass tubing for throttle pushrod, add Faet Ui =WiHG=4 . udae :
; / ~HQTCHEDSBIRCH-PL z
stringers to the turtledeck, plank the for- 2= R.ﬂ: l:lumu-ulmﬂ?:ggfl;:’::v f X = PASTE -ﬁ:ﬂ\'!ﬂﬁ-ﬂl‘lt.’-"ﬂ-:l .e

ward section, and add the top cowling
fairing blocks. Make the nose ring from
two laminations of 3/16 plywood and ce-
ment to the nose of the fuselage. While
this assembly is drying, cut a piece of '8
sheet to form the floor of the cockpit area
and pin it in place on the top of the
fuselage. Next, cement the cockpit form-
ers to it, and while pinned in position,
start planking it with Y& x % strips. Plank
from both edges toward the middle, and
when the first several strips have dried
in place, remove it from the fuselage and
complete the planking. Addition of two
3/16-sq. strips to key it in place into the
fuselage completes this part.

When the fuselage and cockpit hatch is
thoroughly dry, slip the hatch into place
and sand the entire fuselage to finished
shape. The nose will require a bit of carv-
ing to bring it to the right taper when
viewed from the top, before sanding. Note
that it tapers from the firewall forward,
blending from a rectangular cross-section
into the round cowl ring. When sanding
is complete, apply three coats of fiberglass
resin and one layer of cloth around the
entire nose of the ship. Also, cut a piece
of cloth to fit the inside of the cowl, across
the bottom of the cowl and up both sides
of the motor bearers. Install this in place
with three layers of resin. Sand thoroughly
between coats to assure a smooth, sleek
nose, Use of the glass cloth and resin
makes the nose indestructible.

Covering and Finishing: Sand thorough-
ly with very fine sandpaper, then give the
entire ship two coats of clear dope. When
dry, sand smooth and apply the silk. Cover

(Continued on page 30)

KALMBACH PUBLISHING CO. PRESENTS

HOW TO BUILD
R/C MODELS

by WILLIAM WINTER

This all new and most vp to date book on
R/C modeling discusses the popular, com-
monly accepted combination of vehicles and
control systems. A few chapters deal spe-
cifically with detail installation of radio-
control in boats ‘and planes, not to mention
a full chapter on troubleshooting.

o

98 pages on:

Something for
everyone

Tools

Material

Control Systems

Types of Alrplanes

Building the
Alrplane

Boats

Alrplane Installation

Troubleshooting

Misc. Types

$3.00
AT YOUR HOBBY SHOP —OR

Kalmbach Pub. Co., 1027 N. 7th Street
Milwaukee, Wis, 53233, Dept. 4727

Enclosed find $3 00,  Send postpaid your new
hook, How To Build R/C Muodels.

1IG/

& ELECTRONICS

BIGGER AND BETTER
BASICS FOR BEGINNERS

EXTRA FOR EXPERTS
FULL SIZE PLANS

BRITAIN'S RADID
CONTROL MADAZINE

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

SUBSCRI BE NOW!

1Y, ok $500
2 Yrs. o $10.00

[Ace Radio Control, Box 301, Higginsville, Mo. ].

[J Enclosed find $5.00 for 1 yr. subscription
[J Enclosed find $10 for 2 yvs. subscription

Nam

Addd

Zone

City.
State.

Send 50 Cents for Specimen Copy
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%* Superheterodyne
* Fail Sofe

* All Transistorized

%* Dual Simultaneous plus trimmable motor

* The Intermediate Proportional—Ideal for
Class |, Class [l & Pylon AMA Flying

* Tone modulated for maximum noise
rejection

* Reliability through simplicity of design

* Size permits installation in practically any

R/C Kit.

Suggested List Price ... ._.%$249.95

Available in 26.995, 27.045, 27.095, 27.145,
27.195 and 27.255 mc.

CONSISTS OF:

APT Transmitter —including externally
loaded antenna, Purchased separately—
Suggested List Price ... _ $89.95

APR Receiver—Note Size: I1-11/16" X 13"
X 2-1/18". Weighs 33 ounces. Purchased
Separately—Suggested List Price.$74.95

2 APC Proportional Serves—Closed loop
feedback. All nylon drive train for quiet
efficient operation. NOTE SIZE: 2%" X
1-9/16" X 1". Weighs 23 ounces each.
Purchased separately — Suggested List
Bribe St st pedherly $34.95 each

(A third APC Servo may be purchased
which can be paralleled with the rudder
servo from a single output to obtain CAR.)

APM Trimmable Serve—Mechanically
the same as APC above. Purchased sepa-
rately—Suggested List Price.. . $25.95

Printed Circuit Wiring Beard—Com-
plete with switch and 5 plugs and sockets.
Board circuit automatically does all inter-

ting. Purchased separately — Sug-

gested List Price .. " ... . $12.95

Send for catalog of CITIZEN-SHIP'S
Complete Line.

—CLilizen=Ship.
i RADIO conroam;u.
810 East 64th Street, Indianapolis, Ind. 46220

—r
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the entire ship, fuselage and all. Follow
with three coats of thinned out clear dope
to seal the silk, then three filler coats with
talcum power added, sanding with ex-
tremely fine sandpaper between coats.
When 1 finished this much, I added two
more coats of thinned out clear dope to
szal the talc, then sprayed on two coats of
colored dope. After the color had dried
thoroughly, this was topped with two coats
of clear Aero Gloss, sprayed on, to add
fuel-proofing qualities and to give a good
sheen to the finish. As to color, the orig-
inal model was finished in Curtiss Blue
and Taylorcraft Cream. Most of the early
Pietenpols, as near as I can determine,
were finished in blue and cream or blue
and silver, with the blue on the fuselage,
fin, rudder, and all struts. Antique air-
craft buffs, after rebuilding their Pieten-
pols, have finished them in a variety of
colors, so most anything you choose would
probably be somewhat authentic.

Make and install the landing gear, using
Vs wire. If you wish the large, narrow-
tired wheels of the original Pietenpols of
the early '30%, use Williams Brothers 5-
inch old-time wheels. If you wish balloon
wheels, use either 3%5-in. or 4%4-in. diam-
eter Trexeler airwheels. I used the latter
size, but either would be close to scale,
for Pietenpols are presently flying with all
sizes of balloon wheels, from small wheels
from J-3 Cubs on up. Install the hatch
hold-down blocks, windshields, and other
details, and mount the equipment in the
ship. Be sure to make the servo travel
reduction set-up shown. With those big
scale control surfaces, you don’t want full
servo travel transmitted to them!

Wing struts are added principally to
complete the scale appearance, but I fly
without them. You can fly with them if
vou wish, as they will knock off easily if
the ship gets bumped. They are held in
place by installing the wire on the lower
end of them in eyelets at the bottom of
the fuselage, and drilling pairs of holes in
the plywood strut plates in the bottom
surface of the wing. The U-shaped wires
on the ends of the struts anchor into these
holes and are installed by springing the
wing gently upward against the hold-down
rubber bands to snap them in place.

Testing and Flying: Little needs to be
said other than that the CG should be
located as shown on the plans, and decal-
age should check out accurately. A few
test hops will probably be about all you
need to trim the ship out. If the ship has
a nose-up tendency under power, but glides
well dead-stick, increase the down thrust.
If it noses up under power and in the
glide, put some down trim in the elevator.
If a little trim doesn’t completely solve
the problem, increase the positive inci-
dence in the stabilizer. If the ship tends
to turn to the left under power and in the
glide, trim with right rudder. If it tends
to turn to the left under power only, and
glides straight, add more right thrust. We
trimmed the original in only three flights

and were getting very satisfactory per-

formance.

When you complete your Pietenpol and
put in a half-dozen or so flights with it,
beware! That old flying scale bug will
probably bite you hard. It's quite a sight,
with a Williams pilot head sticking up out

ADAMS
PROPORTIONAL
ACTUATOR

By T . i i
5 i e . .
Lt haemET e n Gy

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

of the rear cockpit, to see it come floating
by vou, engine idling, to touchdown for a
three-point landing . . . then, a blast of
the engine, pull it around, taxi over to
your tool box, blast it around into the
wind to bring it alongside the tool box,
and kill the engine. If this doesn’t send a
real thrill running through you, then back
to your hot contest ships—you simply
don’t have any scale blood in your veins!

RELAYLESS DRIVER

(Continued from page 12)

both reeds were to vibrate at the same
time (due to a malfunction of the trans-
mitter, etc.), both output transistors would
turn on simultaneously and burn out. How-
ever, under these conditions, diode DI
will conduct and prevent Q1 from turning
on, by clamping its base to ground.

The letters A and B are chosen to rep-
resent any pair of reeds that are 1o be used
for each servo, (right/left, up/down, slow/
fast, etc.) and the connections are the
same for each pair that is used.

A number 43 pilot lamp is shown used
in series with the servo to protect the out-
put of the flip-flop is a 50% On one way,
and —4.8V are used instead of —3V and
—6V, the bulb will probably have to be
omitted in order to obtain enough drive.
The maximum current for the 2N1308 and

2N1309 is 300 ma. General Electric re- -

cently came out with an inexpensive 500-
ma PNP and 500-ma NPN (see parts list)
that would probably work quite well in
the .outputs of this circuit, and they would
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DO YOU have trouble locating those hard to
get components? The kind the big Radio Whole-
salers do not stock? The kind you need for that

i ‘ ‘u!f device or installation? Why not do as many

he top designers of Radio Control gear do—
ACE R/C.

CONSTANTLY NEW ARTICLES FROM MANUFAC-
TURERS ARE ARRIVING. WE WANT TO CALL
ATTENTION TO SEVERAL OF THEM IN THIS AD,

It doesn’t matter if you need eyelets, flea clips,
transfilters, heat sinks, spacers, special machine
screws, servo or RF transistors, tiny transform-
ers, or cup cores and bobbins—the chances of
getting them from Ace are excellent. Your dealer
can get them for you, or use the coupon below.

For almost 12 years we have been supplying,

these hard-to-get components to designers, home
builders—and many R/C manufacturers.

For an idea of the range of items carried, we
list just a few below. For a complete listing, get
our latest catalog.

MEW TRANSISTORS

General Electric has released two transistors
designed specifically for Radio Control. Designed
primarily for servos, these units have ratings
that excel 500 milliampere current. You will see
more of these devices called for in circuits of
the future.

4JX1C1132A—PNP type, TO-5 case ...... .85

4J%11C1847—NPN type, TO-5 case, silicon,

complementary.to above, replaces

WL BATEE T 2l s, e ok e i P B85
2N2926—NPN silicon, epoxy encapsula-

tion; 100 ma 1B Wolt 1 s o e 1.35
2N1671—Unijunction, for pulsers, etc. .. 3.95

CENTRALAB TRIM POTS

These tiny ynits are just it for placing into
transistor circuitry- to determine final values of
resistors which may be subject to variations,
May be left in the circuit, or measured and re-
placed with fixed values. For trim use only. 7/16
®7/16 x 1/16",

No. 29A14—10K Centralab Trim pot . . ... . 69

Mo. 29A15—25K Centralab Trim pot . ... ..69

ACE RADIO CONTROL - BOX 301

ACE R/C SPECIALIZES IN "HARD TO GET' COMPONENTS!

COPAL MINIMOTOR

The Kraft Custom Servo uses an imported IN-
DUSTRIAL type motor. Life is in excess of 1,000
hours. Tests run by independent testing agen-
cies indicate this is one of the highest precision
jobs available. Operate on 2.4 volts with only 35
to 40 ma. drain under load.

Motor exclusive of shaft measures 15/16” long
and is 25/32” in diameter.

No. 23A11—Copal minimotor

NICAD BATTERIES

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 volt-
age. Cells vary in capacity sizes from 225 milli-
ampere hours to 4 ampere hours for every R/C
athcatlon. g

or full details as to physical size and milli-
ampere hour ratings write for our catalog. Insist
on g?nuina NICAD batteries—none better at any
price!

OMEGA REED RELAYS

Reed relays are replacing ordinary relays in
many uses. With contacts hermetically sealed
there is no need for cleaning or adjusting points.
NOTE: Arc suppression is required when used
with actuators or escapements. The Omega units
are available in two basic types with several dif-
ferent resistance values. The SPST is Single
Pole, Single Throw. The SPDT is Single Pole,
Double Throw. Pull in sensitivity is given in milli-
amperes for each resistance value. Withstand up
to 35G vibration.

No. 30A15—AR 300 ohm, SPST,

T AR e 8 $3.75
Mo. 30A14—AR 500 ohm, SPST,

T I ek (T S NP ST e 3.75
Mo. 27A31—HR-1 3,600 ochm, SPST,

T T R e e O,
Mo. 27A29—300 DT, 300 chm, SPDT,

B a ORI A )
MNo. 27A30—HR-DT 3,600 ochm, SPDT,

Loy o B A T L AL L T 6.95

- HIGGINSVILLE, MISSOURI 64037

ACE R/C 1965 CATALOG

OUR 1965 CATALOG IS OFF OF THE
PRESS. We have in the works many new
kits, many new items from other manu-
facturers, and we hope to give you a pre-
view on these pages of some of the new
items. However, no ad can hope to list all
of the items in our new catalog. This more
than 60 page catalog is still available to
you, at only 10 cents—the cost of handling
and postage.

We deal in radio control items only.
Ace Radio Control is the oldest supply
I&c;l.cl:se in the world, devoted exclusively to

ALSD IN STOCK AT ACE ARE THE MRC-ENYA
TV ENGINES. These are the throttle valve de-
signed for radio control. See the MRC-Enya ad
eisewhere for the sizes and prices of the TV
engines. THESE ARE IN STOCK.

WHATEVER YOU ARE LOOKING FOR IN THE
RADIO CONTROL LINE, THE CHANCES ARE EX-
CELLENT THAT ACE R/C WILL HAVE IT FOR
YOU. WE'RE PROUD TO OFFER YOU A NUMBER
OF EXCLUSIVES.

FERROXCUBE CUPCORES AND BOBBINS

Wind your own receiver and transmitter power
supplies or audio filters. Recent articles by Don
Dickerson, John Phelps and Norman Beeler have
called for these units. Not wound.

No. 17A17—34” diameter x 7/17" high. Used
in Kraft converter. Two cores, bobbin and mount-
ing nut and bolt, ... .. .., 1.50

No. 17A38—34" diameter x 7/16" high. Used
by Beeler and Dickerson in the B & D system.
Complete. S e e N e R e 1.50

No. 17A39—9/16" diameter x 7/16" high. Fine
for audio filters. Two cores, bobbin and special
mounting hardware. .. ...l oo $1.95

Mo, 17A27—1" diameter and 5" high. Used in
Ace 3.6, and by Beeler in his converter. Com-
Bk g B S D e B L

not require the protection of the #43
lamp. !

All of the components are standard
available items with the exception of the
printed circuit board which is not being
produced at the present time. Notice ‘that
provision has been made in the layout
for several different sizes of 15-mf ca-
pacitors (see note on parts layout drawing).
The size of the board can be reduced if the
size of the capacitor is similar to the one
in the parts list. All of the resistors are
14 -watt units (preferably =5%); all com-
ponents are mounted on end.

The parts are as follows: The 15-mf
cap is (Newark Electronics Corp., 223 W.
Madison St., Chicago, Tll.) catalog num-
ber 17F045 and are $1.52 ea.; the resistors
are Newark # 12F205 (and list the values),
$.26 ea.; the 2N 1305 is Newark #22F2641
at $.57 ea.; the 2N1308 is Newark
#22F2644 at $.93 ea; the 2N1309 is
Newark #22F2625 at $.93 ea.; the IN270
is Newark #21FX4577 at $.32 ea. The
500-ma PNP (see text) is GE #4IXIC-
1132A (Ace R/C) at $.85 ea., and the
500-ma NPN (see text) is GE #4IX11-
C1847 (Ace R/C) at $.85 ea. Most of the
components listed are available from other
suppliers as well.

& Several of these drivers have many

ours of flying time put on them in RC

gliders without trouble of any kind, and
the original breadboard even survived a
dunking in the Pacific Ocean (but the reed
bank didn’t).

GRID LEAKS ® March-April 1965

SERVO EXPERIMENT

(Continued from page 17)

of 4. It flew off the end of them
also, not a very pretty 90 degree maneu-
ver. The Huskie was replaced by the
Atom in it now. The Atom acquired a
glow plug then it stayed in storage until
the transistor receiver came along to give
it another job of testing.

To check the new idea without the risk
of crackups I bought an AM.T. slot
racing car for the steering mechanism and
drive motor. This led into a rather exten-
sive side street. Neither the steering nor
the drive motor was suitable for 3-volt
operation and all of the original car that is
of any use turns out to be the shell and
the king-pin steering arrangement.

The pulse duration basic signal as in-
tended for rudder control is driving a
Mighty Midget geared to the rear wheels.
Left is reverse, center is neutral, and right
is forward. The Mighty Midget is not
powerful enough to be an adequate drive:
the search for a better motor resulted in
measuring the torque, RPM, and current
values for seven motors plus looking up
three others and resulted in the chart. This
stalled the A/P effort most effectively!

The frequency discriminator works very
well, however! I built my own transistor-
ized pulser using the unijunction and
flip-flop system with 6-volt supply and
debugging it also took time, and it still
isn't perfect. I should have taken my own
advice and bought a pulser kit! It cannot

be one with a relay output; the trouble is
I keep thinking just a little ahead of the
kit availability. For instance, using the re-
versing bridge per the schematics, the re-
ceiver really should be capable of higher
frequency pulse following. I have intended
for some time now to see just how severe-
ly the higher frequency pulsing is cut off
by that big 70mfd capacitor common to
all of the current receivers. In any event,
my pulser is relayless and pulses the TTX
Citizenship transmitter through a 2N1306
and the receiver is the limiting factor.

This desire for higher pulse rates derives
from the frequency change channel; it is
easier to get a large change in pulser fre-
quency at a higher midpoint frequency.
The limiting factor is probably pulse fre-
quency approaching the modulation fre-
quency.

The frequency discriminator that I am
using is a monostable flip-flop, this is the
type that returns to its original state after
a self-determined length of time after each
triggering. It is triggered by the front-end
of each pulse via capacitive coupling from
the receiver and pays no attention to the
duration of the received pulse.. When the
time of the flip-flop in the receiver is just
equal to half of the time between the be-
ginning of each transmitted pulse, the out-
put of the fiip-flop is a 50%On one way,
50% On the other way, a pulse duration
signal which drives the same reversing
bridge and motor arrangement as used for
pulse duration control directly off the re-
ceiver output—in a neutral condition in

(Continwed on page 32)
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NEW
1964

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
No

throttle stops.
escapement binding
here! Easy to
install.

FOX

MANUFACTURING COMPANY
FORT SMITH. ARKANSAS

51095

COMPLETELY FINISHED AND
READY TO FLYD»

. High impact fexible polyethlene
. Will attoch fo any conventional landing
gear (de-Bolt or wire type) ’

. Operates equally well off water, sand or snow

33"FLOA
Models Up to
7Y Lbs.

. Strong and duroble, will not puncture on ground landings
. Can be attached ond removed in less than 3 minutes

. Mounting bolts, spreader bars and wire included

. Lightweigh!
. Finished in aluminum color|Al present available in two sizes)
B OTHER SIZES BEING DEVELOPED

Box 347/ Forest Park Station/Springfield, Massachusetts

DEALER OR DIRECT
19" FOR 02 1o 074%$5.95
MAX. MODEL WT. 28 ozs.
WT. PER FLOAT 13, ozs.
28" FOR 09 to .29 $8.95
MAX. MODEL WT, 72 ozs.
WT. PER FLOAT 3% ozs.

the case just described. When the pulses
come closer together (higher frequency)
then the reversing bridge is more On one
way than the other and drives the motor
in the appropriate direction.

These flip-flops are apparently quite
stable .although they must have some tem-
perature dependence, being made of tran-
sistors; operating either full On or Off
helps. This results in better stability than
the usual L-C type frequency detector but
probably is not as good as the old standard
reed switch. They do lend themselves to

ALL THE NEWS WHILE IT'S STILL NEWS

Subscription Blank

Subscribe NOW to the ‘West's Leading Model Magazine
West Coast Model News 5 2.50 Per Year

1335 WARM SPRINGS ROAD
GLEN ELLEN, CALIF.

Name
Address

Town.

driving the output bridge, have no con-
tacts to get dirty, and are light!

When I made up this last flip-flop driven
bridge I changed to NPN transistors in
the bridge—the original and your schemat-
ics show PNPs. This is the better arrange-
ment due to its being possible to get further
“on" with the first reversing bridge transis-
tor when it is Vce sat. voltage of the
driving transistor from the plus side than
when it is Ib (R of #48 bulb) from the
minus side. Ib is the base current of the
on” transistor in the bridge, and Ib times
the load resistance of the driver transistor
can become quite an appreciable voltage.
This is why the lamps work so well as load
resistors. They change resistance in the
right direction at the right time to reduce
this effect. However, some transistors have
large values of Vce sat., so discretion in
choice of transistors is required.

HOW TO RADIO CONTROL
A SAILBOAT

(Continued from page 18)

superhet. The four channels provide right
and left rudder and in-and-out control
for both sails. Six-channel equipment
would provide individual main sail and
jib sail control. With 8, 10 or 12 channels
your imagination and ingenuity are the
limit.

The mechanics of the rudder and sail
controls are simpler than airplane con-
trols. Airplane rudder servos are power-
ful enough to operate the boat rudder.
The servo simply operates a pushrod at-
tached to a bellcrank on the rudder shaft.
Sails are pulled in by strings and the
wind pushes them out so all that is needed
is a gear chain or clock works to give
a Mighty Midget motor some muscle.
Some rudder servos can be modified. What-
ever mechanism is used turns a spool or
reel to take in or let out strings that are
fastened to the sails.

Modern transistorized RC equipment
puts you in the cockpit of your own pri-
vate yacht. You gain all the enjoyment
of owning and sailing a yacht, except that

you may miss the salt spray on Jour face, .

an aching back, sore hands dnd empty
purse after a weekend of sailing. The fam-
ily can enjoy it, too. A few minutes at
the controls and everyone becomes a pro.
Once your sloop is rigged and ready to
sail, your only problem is where to sail
and who to sail with.

BITS AND PIECES

(Continued from page 27)

Detroit, Mich. 48204) has prepared folder
of 10 schematics, including the Pulsemite
series, $2.00 postpaid.

Colver Front-End PC Board: Because of
demand from GL readers, Frank Colver
(434 Lenwood Dr., Costa Mesa, Calif.) is
making superhet front-end PC of 1/32-in.
glass epoxy for $2.50 ea—1/16, $3.00.
PC board for Bellamatic driver, costs
$2.00 on 1/32-in. board only. Order direct
from Colver.

Radial Mounting Plates: For Veco .45
and Super Tigre .51, .56, .60, these mounts
are machined by Custom Products (1205
Green Acres Rd., Metaire, La. 70003)
from aluminum, not cast, are color ano- |
dized. Access to mounting bolts through
spinner opening. $2.45.

New from Tatone: “Chicken Stick” for
cold weather starting—and for balky en-
gines, will save fingers. At 69 cents, has
fuel-proof enameled handle, non-mar plas-
tic tip. Stops backward running engines

having spinners. Also a cast aluminum
fixed gear-mount for single channel—
$2.50, .15; ditto .19-.23; $2.75, .29-35.

Double coil landing gear wire; bolis to
firewall—for beam engines (Tatone Prod-
ucts, 1275 Geneva Ave., San Francisco,
Calif. 94112).

GRID LEAKS
FULL-SIZE PLANS AVAILABLE

Pietenpol Aircamper . . . This famous

old-time homebuilt takes a .35
BOGINE e e $2.00
°
R/C JAY . .. Low wing Multi-tailored
for the demands of Multi Propor-
HoRgl .ot $2.00
L ]

OX-5 CHALLENGER . Small but

Beautiful Scale Bipe. For the Builder
or Collector ... i $2.00

TOKI DOKI . . . Modlfled Jetco Sail-
plane Glider for R/C
Soaring ........... PR Ea $2.00

OUTSIDE THE U.S. ADD 50 CENTS EXTRA.

GRID LEAKS, BOX 301 HIGGINSVILLE, MO.
61037

GRID LEAKS ® March-April 1965
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FRANCHISE DISTRIBUTION PLAN!

Custom Radio Control

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. [I{1AT1AT!

ALABAMA, Birmingham
BILLS HOBBY HAVEN

2102 Warrior Rd.

ALASKA, Spenard

RADIO CONTROL SPECIALISTS
P.D. BOX 4-1374

ARIZONA, Phoenix B5012
WEBSTERS HOBBY HOUSE
521 Camelhack Rd.

ARIZOMA, Scottsdale
HOPKINS R/C HOBBY SHOP
4306 No. 85th Street

ARIZONA, Tucson
DONS HOBBY SHOP
5329 So, 12th Ave.
Box 11187

ARKANSAS, Fayetteville
ROYS HOBBY SHOP

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

CALIFORNIA, Bakersfield 93301
STEWARTS HOBBY SHOP

900 21st Street

CALIFORNIA, Buellton

VALLEY HOBBIES

P.0. Box 264

CALIFORNIA, Burbank
T & A HOBBY LOBBY
3518 W, Victory
CALIFORNIA, Covina
COVINA HOBBY GENTER
167 E. College Street

CALIFORNIA, EI Monte
North El Monte Hohby
4720-22 Peck Rd.
CALIFORNIA, Eureka
FOSTERS TOYS & HOBBIES
308 F. Street
CALIFDRNIA, Fresno 21
EASTMAN HOBBY SHOP
1448 Fulton Street

CALIFORNIA, 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
396672 Studebaker Rd.

CALIFORNIA, Los Angeles
COLONEL BOBS
3707-09 W. Pico Blvd.

CALIFORNIA, Northridge
LARRY'S HOBBY CENTER
8960 Reseda Blvd.
CALIFORNIA, Dakland
ROOTS HOBEY HUT
6036 Telegraph Ave.

CALIFORNIA, Pasadena
ACE MODEL SHOP

1655 E. Colorade Bivd.
CALIFORNIA, Redding 96001
SHASTA MARINE SALES
1635 Garden Avenue

CALIFORNIA, San Anselmo
GUNNINGS HOUSE OF HOBBIES
562 San Anselmo

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 Ocean Park Blvd.
CALIFORNIA, Ukiah

UKIAH WAREHOUSE SALES
976 No. State Street

I:IJNNECTICUT Hartford 06103
HOBBY C

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

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

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

FLORIDA, Pensal:nla 32505
BOBES HOBBY HOUSE

3319 Mohile Highway
GEORGIA, Atlanta
COLESONS HOBBIES

1891 Childress Dr. S.W.
HAWALI, Honolulu

TED'S HOBBY SHOP

1079 So. Benetonia Street

ILLINOIS, Barrin%tnn
LANGES BIKE SHOP

120 W. Main Street
ILLINDIS, Belleville

HAROLDS RADIO CONTROL CENTER
200 Optimist Drive

ILLINOIS, Chicago

WEST TOWN HOBBY SHOP
5808 W. Chicago Avenue
ILLINOIS, Hamiltnrl

THE POT SHO

940 Broadwag

ILLINOIS, Harrishurg 62946
THE HOBBY E

19 South Main

ILLINOIS, Quinc

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 & TV
Box 312

MANSAS, Lawrence

GEORGE'S HOBBY SHOP

1105 Massachusetts

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

HOBBY HUT

2309 South Seneca
LOUISIANA, Mexandrla 71303
SMITHS HOBB

2123 Linda Rnad

LOUISIANA, New Orleans
HUB HOBBY SHOP

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

1253 D. Shreve City

MAINE, York 03909

DOWN EAST MODEL SUPPLY
Scotland Bridge Road, RFD 71
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'S HIJBB'r & MODEL SUPPLIES
Box 145

MINMNESOTA, Minneapolis
WOODCRAFT HOBBY & ARCHERY STORE
903 West Lake Street

MISS1SSIPPI Guifpnrt
THE HOBBY $HO
2500 16th A\renue

MISSOURIL, Blue Springs

C & M PRODUCTS COMPANY
1505 B Street

MISSOURI, Florissant

BOBS HOBBY CRAFT SHOP
426 St. Francis St.
MISSOURI, Rolla

ROLLA PET & HOBBY SHOP
605 Pine Street

MISSOURI, Springfield 65804
JIM'S R/C SHOP

2117 So. Luster

MISSOURI, Warrensburg 64093
W&RRENﬁURG HOBBY SUPPLY
206 W. Coulton

MONTANA, Bozeman 59715
BOZEMAN HOBBY CENTER
13 So. Willson

NEBRASKA, Hastings
DICK’'S HOBBIES & CRAFTS
218 Morth Denver

NEBRASKA, Lincoln 68501
FLITE LINE INDUSTRIES
Box B53

NEVADA, Sparks

SIERRA DISTRIBUTORS
1939 Prater Way

NEW JERSEY, Red Bank
HOBBY HEADOUARTERS

62 White Street

NEW YORK, New York 10011
AMERICA'S HOBBY CENTER, 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.I.
LEES HOBBY SUPPLIES, INC.
2072 Front Street

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

MNEW YORK, Tarrytown 10591
ANDY WRIGHTS PRODUCTS

16 Woodfield Terrace

NEW YORK, Vestal

CUSTOM MODEL SHOP

729 Delano Avenue

NORTH CAROLINA, Burlington
RONNIES HOBBY 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 Morth Main Street

Further details

R ACE R/C- KRAFT- FRANCHISED DEALERS!

OHID, Cincinnati 45224
THE HOBBY SHOP
5754 Hamilton Avenue

0OHIO0, Cleveland

GENES MODEL SHOP
14506 St. Clair

O0HIO, Columbus 43211
LINDEN HOBBY & BIKE SHOP
2458 I:Ie\reland Avenue
OHIO, Lim

WIFES HOBBY SHOP
712 Bristol Avenue
OKLAHOMA, Tulsa
HOUSE OF HOBBIES
6118 East Admiral Pl
OREGON, Portland 97217
HOBBYLAND

4503 No. Interstate

PENNSYLVANIA, Feasterville 19048
FEASTERVILLE HOBBY SHOP

244 Bustleton Pike
PENNSYLVANIA, Fogelsville

DON MOHR'S HOBBYLAND

BOX 211

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

SOUTH DAKOTA, Sioux Falls
DONOVAN'S HOBBY CENTER
1409 Thompson Dr.

TENNESSEE, Tullahoma
THE HOBBY CRAFT SHOP
317 So. Anderson

TEXAS, Amarillo
AMARILLO HOBBY HOUSE
4400 So. Washington
TEXAS, Dallas B
BERNIE'S HOBBY HOUSE
209 A. West Jefferson

TEXAS, Houston 5

G & G MODEL SHOP
2522 Times Blvd.
TEXAS, Texarkana 75501
MODELTRONICS

2705 Milam Street
TEXAS, Waco

THE HOBBY SHOP

521 Mo. 18th
VERMONT, Burlington
CASSLER'S INC.

333 N. Winooski Avenue
VIRGINIA, Elkton 22827
EASTSIDE HOBBIES
Route 72, Box 292

VIRGINIA, Norfolk 5
ZEPHYR MINIATURES
123 W. Littie Creek Rd.
WASHINGTON 1, D.C.
CORRS, INC.

813 9th St. N.W.

WEST VIRGINIA, Kenova
BLEVINS MODEL SHOP
1829 Maple Street Rear
WISCONSIN, Milwaukee
HOBBY HORSE

5500 Capital Court
WYDMING, Cheyenne 82001
RADIO CONTROL CENTER
2516 Snyder Avenue
WYOMING, Sheridan

THE MODEL SHOP

659 Marion Street

Frafl

SOUTH EL

MONTE,

CALIFORNIA

Systems, Incofroraled
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v GHECK THESE FEATURES!

The Babcock BC-22 Proportional System has: been
designe:.d to give ithe single channel flier maximum
performfanee and consistent reliability at a minimum
cost. D_iasigned and ‘engineered. with the sport flier
in mind, the BC-22 is ideal for the small-field air-
plane tn the 010 to 049 size range.

»* Pre-wired installation— # Full Right and full Left
Only three wires to connect! controls for stunting!

¥ Interference free! v Two standards 9svolt’ tran-
: sistor. batteries powergn-

ek §e, istor.
1 5 ounce airborne, weight! tire airborne system

#” Guaranteed ground. range
1500 - feet — consistently
testéd in excess .of 7/8th
mile!

BABCOCK CONTROLS: INC. =
DlGITRAN 56995 20762 Loguna Canyon Rd. (I PR RAID CASH OFDES
P.O. Box 666 [] C.0.D.ORDER
Laguna Beach, Calif. 92652

All Digitran single channel sys- .
tems will include the improved B NAME i 3 _ [J BC-21 SYSTEM
BCR-18A transmitter ard all-
new BCR-19 receiver. Provides
right, left, up, and down from oy
a single control stick, plus quick AMOUNT ENCLOSED WITH ORDER $ ____BALANCE $

blip motor control function. 8 _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.O.D.

ADDRESS e 5% [l BC-22 SYSTEM
; ZONE STATE _ [0 PpIGITRAN






