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GRID LEAKS AT PLAY

@ The last issue of GRID LEAKS contained no ringbinder holes.
This was done as an experiment to get reader reaction. As this
is being written it is, of course, too early to say whether or not
there will be a reaction or, if there is, to predict what that reac-
tion will be. We'd be interested in your comments.

Phil Kraft's article “Proportional Control in Perspective,”
page 11, we feel is extremely timely, and we have presented it
c_xa?tly as written by Phil, and recommend you read it atten-
tively.

This article reminded us of a shirt worn by Gordon Gabbert,
who is well known in R/C circles, and caused us to dig out a
photograph which appeared in a 1960 issue of GrRID LeEaks. The
shirt says distinctly, “Smile Dammit, It's Just a Hobby.” Food
for thought?

@® Progress is being made on the FCC front. If you have not
read it elsewhere, you will be pleased to know that your con-
tributions have made it possible to retain Jeremiah Courtney,
a Washington, D.C. communications attorney and that his reten-
tion is on a continuing basis.

We'd like to point up one thing 'here, however, and that is
that any actions before the FCC do take time, and we feel
patience is of extreme importance. Your AMA-FCC Committee
is functioning, and we feel functioning very well. Your interests
are in the hands of a capable communications representative.

This is just another one of the many little factors which we
feel should demonstrate that the AMA is in there pitching for
all your interests. In connection with AMA we'd like to pass on
a word of commendation to John Worth, new Executive Direc-
tor. and the new President, Maynard Hill, for the job that they
have begun to do.

@ This issue of Grip LEARS marks an innovation in that we
are offering for the first time a full-size plan of a model air-
plane. (R/C Jay, multi, page 15.) Check our listing elsewhere
as to how these plans may be obtained. Lest any of our readers
assume that this will mean that there will be a downgrading of
the electronic articles for the home builder, this is just not the
case. With an expanded number of pages. GRID LEAKS is trying
to round out its policy, and still (Continued on page 26)
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La/vnﬁm: WAS ONCE A SAYING, that what the world needed

was a good five-cent cigar. What we need in radio con-
trol today is a good $50 multi-proportional rig. As you will
discover from Phil Kraft’s timely “Proportional Control in
Perspective” on page 11 we may yet see a $1000 radio. What
Vernon Macnabb pointed up in his March-April GL article
“What Level of Excellence,” Phil now puts into sharper focus
and that is, what we demand, costs a lot of money.

At this late date only a few manufacturers are expected to
deliver production they are capable of this year. Their lot is
not a happy one. Having read both the Macnabb and Kraft
articles you will find the reasons obvious. Perhaps it is time
to put all radio control into perspective, and not just propor-
tional multi.

Cost always is important. Whether a radio system costs $75,
$150, $250, $500—or a $1000—the investment is a serious
matter to most modelers. The appeal of radio control is some-
thing we all understand from firsthand experience and most
of us know that, once started, there is a, shall we say, a
yearning for something better—more controls and more realism
in controls. Those of us who are living it ug on top of the
pyramid seem little concerned that the overwhelming majority
of hobbyists must have a maximum of guaranteed success, re-
gardless of equipment cost.

Is multi—that is 10 and 12 channels and full-proportional—
all that matters? Not long ago a magazine published a multi
design only when some significant advance had been made—
the Smog Hog, Astro Hog, Orion, Sequence for example—but
today all publications seem caught in the same bind as the
equipment manufacturers who, in the case of proportional,
must make a move only because competition forces them to.
No one even remembers now all the multis that have been
published in recent times, and only a few are built by many
people. Contest rules, even in so-called rudder-only, reflect this
preoccupation. Flying is not fun unless the equipment, air-
planes, are complex and costly.

Stu Babcock tells us that a quarter-million of his com-
pound escapements have been sold. It is conceivable that over
a half-million escapementis have been manufactured. Where did
they go? How many single-channel radios have been produced?
How many are in use today? What happened to the others?
Judging by the relatively low number of 505’ filled out, most
of this equipment never got into the air, or into a boat. Why?

It is well, we think, to ask whither proportional. But there
are other more important questions we should be asking. The
hobby, the industry, is failing the beginner, the typical less-
talented, and perhaps untalented, builder who is our most
important customer.

A Science and Mechanics reader tells us: "I received a Con-
cord for Christmas but have not started building it because
I wasn’t sure what size engine to use. I am new in R/C flying,
having built only a Live Wire trainer and have only one flight
on that. All of us here are new to R/C. None can agree on
what size engine to use since this plane seems so much smaller

i thaAn the ‘trainer.” What should I use, as a beginner in R/C?”

MAN reader tells us: “T started out by buying a lot of
model magazines and reading every word several times over,
hoping in this way to learn. Due to (Continued on next page)
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THE MONITOR
sesCONtinued

the way most of the articles are written, I
have learned very little. You buy a maga-
zine because a certain article strikes your
fancy and if you are just getting started,
as I am, the whole thing is over your head.

“What on earth is a P.O.D. control? Or
a Galloping Ghost? Or an REM servo or
for that matter, a compound escapement,
to a greenhorn like me?”

That this chap is an MAN reader is of
no special significance, he probably reads
all the books, and the problem is universal.
The public’s chief beef is the jargon we
all speak. Even the advertisers, who should
know better, describe their products in a
mysterious language—and it might not
help understanding of the gadget and its
function even if it was better termed. All
edilors receive such letters. Suppose we
follow the career of this particular tyro.
What did he do next?

“I decided to seek out someone that
would explain these things to me,” he told
G.L. “A trip to the local hobby shop was
a total zero.”" (An industry problem is that
most retailers don’t comprehend the mer-
chandise they handle.) He didn't even have
any gas models in stock and absolutely no
knowledge of gas-powered aireraft.

“After a few weeks of searching I got
wind of a modeler living 50-odd miles
away. I drove over to see him but he was
away on business. So I wrote him. My
questions must have been stupid because 1
never got an answer. There was only one
course left, and that was to 'write a dealer
in New York, order a bunch of stuff and
try to figure it out for myself.”

Tony, for that is his name, says: the

model building was not a problem, be-
cause basically there isn't a great deal of
difference between a rubber job and a gas
job, and the glow engine people give a lot
of information on the care and feeding of
their babies. His problem was figuring out
the R/C end of it. By chance he picked a
good subject—a deBolt Super Cug.

Tony built from a kit a large tube-type
receiver and he stuck a KB 19 in the four-
pound airplane. (It seems you can’t con-
vince anybody in the business that we over
power all beginner airplanes, or, put an-
other way, make them undersize for power
specified.) Tony’s Cub got to 5,000 feet
(he thinks) in 1% minutes before he
thought what to do. When he spiralled

(Continued on page 31)
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boat with 12V motor. Gear box 3-to-1 on

THE GL ARTICLE “STYROFOAM — THE MATERIAL OF THE
Future' in the March-April issue—a reprint from the Montreal Model Bugs and
incidentally, held out of several preceding issues for lack of space — appeared just
two weeks before the excellent and most comprehensive feature by Ed lzzo and
Ray Olsson was published in MAN. In deference to the then forthcoming MAN cov-
erage, GL confined reporting of the |zzo demonstrations at the Bisons’ Conference
exhibition to certain facts released by Ed, and included in Joe Niedermayr's GL
article one of the lzzo drawings of a multi wing detail. While GL was permitted to
trace that drawing it developed afterwards that, while approval for the tracing had
been given, the exhibiting personnel had not cleared it with Ed, who thus had ne
knowledge the drawing was "out” until its “double-exposure.’” To make things
worse for poor Ed, the GL drawing lost its credit line somewhere along the way, with
the resulting implication that operator “X-9" was on the scene!l Poor Ed and Ray,
who had raised these techniques to a truly scientific level, might even have been
assumed by innocent readers, to have borrowed Ed's own wing, and construction,
from the Canadian control-line people who had already published their earlier
but less developed techniques in their club paper. GL is anxious that our friends
from Syracuse lose no pl;estig'a because of that lost credit line on the drawing which
appeared on page 24 in the last issue.
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Meccano gears. Two MM motors for actu-
ation purposes. Hull length is 46 inches.
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AN INTERFERENCE RESISTANT |

FIG. 5

4JXICII32

33 OHM

|

—

-24V J

=

e

AR

o

FIG. 4
NINE OUT OF 10 MODELERS IN ALL
LOCALITIES WILL HAVE COMPLETE
SECURITY FROM CBERS WITH THIS
FINE, SUPER-REGEN CIRCUIT.

Editor's Note: This is a truly revolutionary
receiver for radio control usuage. Repudiating
the accepted belief that super-regens cannot
be selective enough to minimize interference, it
was operated during a two-week test within
1000 feet of two CB base stations. Involving a
number of new concepts in design, it is, more-
over, easily modified to higher frequency allo-
cations which may open up, if the AMA com-
mittee succeeds in its mission.

W THE RECEIVER DESCRIBED in this article was
developed during the period of AMA activity
to spur action needed to examine present inter-
ference problems and seek new frequency allo-
cations.

In the form described, it represents the
author’s best attempt to provide a secure (inter-
ference resistant) superregenerative receiver
capable of holding its own in all but the most
unusual interference conditions. For nine out of
ten flyers, in all locations, it should provide
complete security. Further, it is capable of per-
forming with minor modification in any higher
frequency allocation which may open (up to
80 mc). All transistors are rugged, reliable
high-temperature silicon units having 200 mc
gain-bandwidth products (f;) and exceptional
uniformity.

The detector, a fresh design, contributes in
good measure to the overall performance of the
unit. About five months ago the first "narrow”
detector was developed by the author. By in-
dividually adjusting each transistor an operating
bandwidth of less than 250 kc at 1000 auv
could be achieved with 500 kc bandwidth, the
usual rule. Figure 1 repeats this detector, cor-
recting errors in its first printing. The basic cir-
cuit is a common base Colpitts oscillator, biased
common collector and quenched by a base leak
to form a self-quenched logarithmic mode
superregenerator. High operating “Q" is pre-
served by deliberate collector mis-match (rel-
ative to “power-match” optimum), The real
benefit of this mis-match, however, results from
the lowered collector current conduction angle.
Contributing also to this smaller conduction
angle is the base bias network which provides
high turn-off current to reduce storage time.

In the latest detector, the oscillator is still a
common base Colpitts. Common base operation
assures the best opssible use of the transistor's
capability and, in this case, a capability to 100
megacycles with actual operation at one-third
this frequency. The direct and quench fre-
quency circuit is common emitter and employs
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negative current feedback to stabilize the
operating point against temperature and
transistor variations. This mode of opera-
tion was chosen because of the instabilities
inherent in common collector operation,
particularly when attempting to achieve
high caplure resistance and high recovery
efficiency. Further, this mode gives an extra
bonus in gain by virtue of its higher cur-
rent and voltage gain at envelope fre-
quency.

Common to superheterodynes and super-
regenerators the phenomenon of capture is
an important one and deserves explanation.
The simplest way of viewing capture is to
see it as an unwanted reduction of receiver
sensitivily to the command signal caused by
an unwanted signal. Thus an unmodulated
Citizens phone station, transmitting no
voice, can paralyze a receiver by de-sensiti-
zing it. In the case of a superregenerative
receiver it carries the quench PRF to its
limit and no command modulation can
recapture it. The detector used in this
receiver will operate, in the air, at the same
time as a standard base unit (1000 gv
meter) at a distance of 4000 feet while re-
ceiving command from a fully modulated
carrier at 100 uv meter. Stated another
way, you need not worry about stations
you cannot see if you fly in a large field
with an, unobstructed view of one mile
in all directions. The remainder of the
means to provide this security will be dis-
cussed in a bit.

Following the detector is a simple
quench filter and two very stable high-gain
audio amplifiers. Both stages not only
stabilize temperature and transistor varia-
tions as they affect operating point but also
they affect signal gain. Thus, the summer
and winter “range's” are identical for all
practical purposes and no treacherous tem-
perature “cliff” exists which can cause un-
explained loss of control.

The last stage is the familiar reflex
circuit updated to narrow bandwidth and
eliminates resistor selection. Until this
stage, all coupling capacilors have been
O1mf. Here a .001mf capacitor is used to
provide a sharp low frequency droop to
help prevent subharmonic frequencies (con-
tained in C.B. voice signals) from causing
trouble. Further, the pull in frequency
range of only several hundred cycles per
second at 3.5 kc rejects noise and even
female voice components. During a two
week tesl, a receiver was operated within
1000 feet of two “lady operated” C.B. base
stations. The receiver was connected to a
“Yeeder Root Counter” and only one false
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L =LS6 COIL FORM I6T NO. 28 TAPPED AS SHOWN
i e . required to make the SPST action of the
This is the first narrow detector Omega reed switch into an SPDT action

developed by the author. The circuit has
now been finalized, as shown in fig. 2,
which shows the reed switch hooked up
to an escapement. The Omega reed will
need to pull in at 10 ma or less; Fig. 3
shows the two extra transistors that are

count was rung up. This count occurred
during the first five minutes of operation
and is still unexplained.

Reviewing them, both the first and last
stages team together to resist capture and
ignore the noises of Citizens band stations.
Incidentally, the same selectivity applies
to brush and pushrod noise and this re-
ceiver has provisions to please the pulse-
prop man, Since a reed switch and short
coupling and smoothing time constants
have been chosen, pulsing to 100 cp is
easy. When used with the companion
pulser, and feedback servos to be described
in another article, superb proportional
control results, free of temperature drift
and as low in cost as a concerted effort
can make it.

The printed circuit board has been
laid out to incorporate a simple electronic
switching device if more than the single-
pole single-throw action of the reed switch
1s required. By simply adding two addi-
tional resistors and two transistors, an
SPDT (single-pole double-throw) action
will be had for operating devices such as
the Mighty Midget and other actuators of
this type.

for use by the proportional boys. Fig. 4 is
a full sized PC layout base, which may
be used for duplicating the receiver. Fig.
5 shows the layout of the component
parts for the receiver. The material within
the dotted line is the switching material.

This is one of the most versatile designs
that has been presented, and it is hoped at
a later date to use portions of this for
multi channel and multi proportional re-
ceivers. When and if additional frequen-
cies become available, we will present
the conversion data.

Tuning this receiver requires a slightly
different technique than one you may be
used to. But once mastered, it is sure- fire,

Set your VOM meter on the lowest DC
voltage scale you have (0-1, 0-3, 0-5).
Clip the minus black lead of the VOM to
negative, and the positive red lead to the
base of the final 2N2926. Apply voltage to
the receiver and turn on the carrier of the
transmitter. Voltage will read approximate-
ly .25 volts with or without carrier. Tune
the slug of L1 on the receiver for a dip.
This will be about half of the idling current
or about .125 volts. Now key any tone and
the voltage should increase to .5 volts.
Tune slug of L1 for peak. Adjust audio
CPS of the transmitter for final peaking.
This will increase the voltage reading to
.75 volts or so. Adjust the receiver L1 and
the transmitter CPS for final peaking at
range. W
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Prop for O & R is 2% x 2% Octura aluminum, others 13 nylon by 0 & R watercooled Compact sits on Octura mounts. Electric motors
Sterling. Skeg and rudder homemade. Note water pick-up tube. Corner are Pittman Boatmasters, Three of four servos show, L to R: Electric
pads on hull were added to trim for more level ride at maximum. motor switching, speed (choke was better than throttie), steering.

Tank made from half-pint can—hence the boat name—clamped to a Muffler is homemade from copper tubing; outside is 114 in. plumbing
hatch which closes radio compartment under foredeck. Visual fuel- waste tube machined to fit, Waste water from jacket empties into
level gauge and quick-fill caps. Servos placed forward clear of spray. muffler to keep cool. No baffles—muffier filled with fiberglass cloth.
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This picture of Al with the Half Pint suggests the size and realism hull with substantial fiberglassing for strength. Pull-starting works well
of the cahin cruiser. It is based upon a modified Sterling Corvette with the inboard engine and good muffler keeps interior immaculate.

-4 by AL SEIDENBERG . . . OUTSTANDING PER-

a I n FORMANCE AND A UNIQUE CONCEPT OF CON-

TROL WITH 10-CHANNELS IN THIS CABIN

CRUISER MAKE THE PROJECT A SHOWCASE OF FEATURES FOR MARINE HOBBYISTS. AN

O & R COMPACT YIELDS AN EXHILARATING TURN OF SPEED. IN EVENT OF ENGINE
FAILURE, ELECTRIC DRIVE MOTORS CAN BE SWITCHED ON FOR A RETURN TO “PORT.”

Servo (beamwise) just forward of gas engine cuts Lgnition by shorting. Ten nickel-cad 4 amp/hr batteries are tapped so that five will supply
Moving servo arm engages microswitch mounted on top of servo. 6 volts for receiver and servos, and five 6 volts to motors. A simEIe
e,

Deck is carefully planked—dark material rosewood. Note fuel filter. tiller is homemade. Steering via flexible cable through conduit tu

= WEPRLTRR S S I O F S o o 3




Engine and rudder servos mount in tandem on right side of
author’'s craft. Switcher and receiver are shown exposed.

Below: In this installation the switcher is placed in the
forward position, receiver aft—and surrounded with foam.
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The GEMINI
Single-Channel
TRANSMITE
SWITCHER

Two hundred hours of engineering design and lab
testing went into this single-channel system— it pro-
vides reed-like operation of the Transmite for rudder
and three-position motor control with a second
Transmite. Offered to a single-channel flier is extreme
reliability and, for some, an economical entre to multi.

.
< - . -
M D . '!E ]
.
15 NN : =
- -
D s T3
. .
. OB .
.
C ) . . .
» «x* " v - .
5. .
. g A - 5 .
. . 3 . « fs
. - .
. A
e @ =
i o —_ . v
# -
s : : ;i “ s
RS O < 7 B
. 0 e Y A
Yr T D A0 . b
Rl B L8 4 i i -
. . .
. .
.. - - -
- - . - - - . -
. -

FTER EXPERIENCING NUMERoOUS difficulties in obtaining

reliable operation from the simpler forms of single-
channel actuators, and particularly in finding a suitable engine
throttle actuator, I decided to try doing something about the
situation. Reliability of the control system and use of existing
single-channel transmitters and receivers were the most impor-
tant considerations.

The highly regarded Bonner Transmite multi servo was
selected and its circuitry studied for signals which could be
used with digital (on-off) logic circuitry to obtain the controls
desired. The Gemini switcher is the result of over 200 hours
of engineering design and laboratory testing. Gemini switchers
have totaled over 200 suceessful flights during the past year. A
Gemini switcher controlled aircraft placed eighth in Rudder-
only Open at the 1962 Chicago Nationals.

Gemini switchers are specificaliy recommended for the fiyer
with single-channe! equipment who is planning to “go multi”
eventually, but needs a reliable single-channel system now. The
Bonner Transmites used with the Gemini switcher may be con-
verted at any time for multi operation.

The Gemini RM-1 (rudder-motor) switcher provides fully
reliable control of two Bonner Transmite self-neutralizing multi
servos for positioning the rudder and the engine throttle of a
single-channel radio-controlled miniature aircraft or boat. As
with “bang-bang” multi, the rudder servo can be pulsed left
or right for smooth turns. Full rudder throw is available when
desired and four pounds of thrust is available for operating
a steerable nose gear. The rudder travels only a little toward
right before going left. The engine servo gives three-speed
engine control and can be changed from one speed to any
other speed during a single control sequence.

Any single channel transmitter and relay receiver can be
used without modification. Simple modifications are required

GRID LEAKS ® May-June 1964
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Receiver, top, and switcher with covers removed. Any sin-

Complete system with battery pack is readily removed

o

i

i

i

R e o

for
e

gle-channel relay receiver, transmitter may be utilized. checking. Tape wrapping on servos a recommended procedur
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on the Transmite servos. Transmitter keying is similar to that
for a compound escapement.

Flying the Gemini Switcher: The Gemini switcher controls a
multi servo and must be flown with this in mind. As with multi,
smooth turns are accomplished by giving a series of short
commands (pulsing) to make the turn. The rudder servo has a
longer transit (travel) time than an escapement, so controls
must be released a little earlier than with an escapement to
prevent overshooting. This is the first thing a multi flyer learns.

Transmitter keying is simple, but as with escapements, careful
timing is important.

With “all systems go” depress the transmitter key. The rud-
der servo will run to right and remain there until the key is
released. Release the key and the rudder”servo will return io
neutral. When pulsing short rights, allow time for the rudder
servo to return to neutral between pulses. To key a left, depress
the transmitter key and drive the rudder servo far enough to-
ward right to give you time to release the key (which starts
the rudder servo back to neutral) and then again depress and
hold the key before the rudder serve has returned to neutral.
The rudder servo will now drive on through neutral and go to
left and remain there as long as the key is held. Release the
key and the servo will return to neutral. With a little practice,
lefts can be keyed with only a slight right rudder movement.
Lefts are most easily insured by driving the rudder servo to-
ward right for twice the time it takes you to release the key
and then depress again the second time for the left. Pulsing
smooth lefts requires a little more practice than for rights
since double keying is required. This can easily be mastered.

The engine-speed sequence is frem low to medium to high,
to medium to low, etc. For engine speed changes, key the rud-
der servo to left far enough that you can then release the key
(which starts the rudder servo back to (continued on next page)
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FIGURE D. GENERAL LOCATION OF 100 OHM RESISTORS

R sy mg L2

RM—-I COMPONENT MTG.
VIEWED FROM ABOVE.

(COMPONENT SIDE)

RECOMMENDED ASSY. SEQ.

I=ALL TRANSISTORS: TRY TO LOCATE TO CLEAR

OTHER NEARBY COMPONENTS AS MUCH AS
POSSIBLE

2= THE THREE JUMPER WIRES

3= CERAMIC CAPACITORS

4= RESISTORS, DIODES, AND ELECTROLYTIC
5= HOOKUP WIRES

BLUE (REC)
ORANGE (ENG)
YELLOW (ENG)
ORANGE (RUD)
:l-wulrz Ee
REC
(I OW(RUD)
RUD!
BLACK ENG
EC)
BLUE (RUD)
ROWN (RUD)

DENOTES INSULATION
SLEEVING ON LEAD.

FIGURE G.

)
M 100 OHM 1/10 WATT MINIMUM

LOBMF IOVOLTS MINIMUM
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FIGURE E. INSIDE OF LID AND SWITCHING BOARD SHOWS
THE 100 OHM RESISTOR INSTALLED,

TWO SEPARATE CAPACITORS

O

L

ONE DUAL CAPACITOR

FIGURE C. FILTER CAPACITOR LOCATION ON THE
BONNER TRANSMITE AMPLIFIER.

neutral) and then pulse it once for each
in-sequence engine speed change desired
before the rudder servo has returned to
neutral from left. Each pulse will advance
the engine speed one position. One, two,
or three pulses may be keyed as desired.

Installing the Gemini Switcher: Four sepa-
rate color-coded wire cables exit through
grommets from the switcher RM-1 case.

1. The power cable contains four wires
and runs through the switcher to the bat-
tery pack. Three of the wires must be
switched. See Fig. A for color coding.

2. The receiver cable supplies 2.4 volts,
if required, for a 3-volt receiver. It also
contains two wires which connect to the
receiver relay normally open and armature
(common) confacts. See Fig. A. If other
than a 3-volt receiver is used, simply tape
back the green and black wires and use
only the blue and white wires which con-
nect to the receiver relay.

3. The rudder and engine cables color
code directly to the rudder and. engine

servo cables. The yellow and orange wires

10

in the rudder servg cable cannot be re-
versed to change the direction of rudder
throw. If necessary, the rudder pushrod
should be moved to the other side of the
rudder. The Gemini switcher puts a signal
on the yellow wire to the rudder servo
when right rudder is keyed. The direction
of servo travel when a signal is on the
yellow wire is marked on the cover of the
Bonner Transmite servo case.
Batteries: Six series-connected 450- or 500-
MAH minimum capacity nickel cadmium
hatteries must be used for the power
supply. Fig. A shows the battery connec-
tions and wire color coding to match the
Gemini power cable. Solder all connections
for maximum reliability.
Bonner Transmite Serve Modifications:
Two self-neutralizing Bonner Transmite
multi servos must be modified as follows:
1. Both servos must have arc suppres-
sion installed to prevent any interaction
between the servo motors and the receiver.
Recommended arc suppression is shown in
Fig. B. Goo ( a rubber cement) or epoxy

the components to the motor case to pre-
vent their breaking loose from vibration.
Solder the leads directly across the motor-
brush covers being careful not to over-
heat the nylon motor case. The arc sup-
pression need not be removed if the servos
are ever used in a multi system, No further
modification is reguired to the engine
Servo.

The rudder servo is further modified as
follows:

If no engine servo is to be used with
the Gemini switcher, step 2 may be omit-
ted. Step 2 is absolutely essential, however,
when an engine servo is used with the
RM-1.

2. Remove the amplifier board from the
servo case. (See R/C Modeler, November
1963, “Probing the Transmite Servo.”) Un-
solder and remove the filter capacitors
located approximately as shown in Fig.
C. On the newer Transmites both filter
capacitors are located inside one container
and have three leads to be unsoldered.
Keep the filter (continued on page 28)
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Caught between consumer demand for proportional multi and the high cost of
making what he considers good equipment, the manufacturer shows a growing concern.

ODAY'S MAIN TOPIC of conversation among enthusiasts is, of
T course, proportional control. A whole new vocabulary of
exotic words is becoming part of the vernacular; ie., feedback,
logic, digital, phase-shift, glitch, subcarrier, spike, etc. It would
seem that the long awaited era of proportional control is finally
here, or is it? Is this emphasis on expensive, sophisticated con-
trol systems good for a hobby? I believe it is time to re-evalu-
ate this “new era” to try to gain a reasonable perspective.

There are no “experts” on proportional control. The field is
too complicated and too new to make positive statements re-
garding methods and systems. However, I believe the ex-
perience of those in our organization is such that perhaps we
can draw definite conclusions pertaining to certain aspects of
the overall picture.

For the past two years we have had the pleasure of working
with Jerry Pullen towards the development of a commercial
proportional system. Pullen was the first to fly a true feedback
proportional control system some six years ago. His early
systems were largely responsible for creating West Coast
interest in proportional control. Recently, Don Mathes be-
came part of our company. His proportional control experience
dates back to preliminary work on the early Space Control
System. In the past three years he has worked on the prototype
development and final production of the Digicon System.
Mathes with Doug Spreng originated the digital concept of
proportional control. It is now being initiated by other manu-
facturers. Based on the experience of these men and two years
of concentrated effort on our part, I believe we have reached
some valid conclusions. However, before cbntinuing this discus-
sion of proportional control as applied to our hobby, consider
the history of other hobbies and sports. :

Before the war and immediately after, hot-rodding was, if
somewhat ill-famed, a great sport. The average enthusiast with
skill and a few hundred dollars could compete at the “Lakes™ or
drag strips. Today, only those professionals with commercial
sponsors stand a chance in competition. There was a time
when one could climb into an MG-TD with his girl friend and
drive to the sports car races to compete. Perhaps he might
bring home a trophy. Today, sports car racing is confined to
factory teams, millionaire department store heirs, or Texas
oilmen, Go-carting started with lawn mower engines on crude
frames. Soon, twin engines of special design and several thou-
sand dollars were mandatory. This sport died as quickly as it
grew.

Is there a parallel between this sport and radio control? I
feel there is. Fortunately, however, I believe that 99 out of
100 radio control enthusiasts are primarily interested in flying
for fun, not for competition. Therefore, let’s stop deceiving our-
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selves about proportional control, and realistically evaluate our
sport in terms of control systems best suited to the average
enthusiast. In this light, proportional control is not at this stage
of development for the average model builder, simply because
of cost. Also, our experience indicates that this picture is not
likely to change in the near future, Our multi-channel reed
systems have developed to an exceptional standard of reliability.
Yet many so-called “experts” are proclaiming reeds to be
obsolete. We disagree. With our proportional system finished
from the electronic design standpoint, we at Kraft R/C are
concentrating on development of our reed system line, because
we believe that reeds are still the most practical approach to
flying from the standpoint of cost and reliability.

There are many misconceptions regarding proportional con-
trol, probably because, in our opinion, there are no true propor-
tional systems in production at this writing. Some say that with
proportional control, it is hard to land the aircraft, more difficult
to do consecutive maneuvers on heading, etc. This is simply not
true, With true proportional controls, flying becomes a matter
of the pilot’s skill and handling of the aircraft. The degree of
precision that can be attained is beautiful to watch. There is no
question, assuming equal ability, the reed flyer cannot compete
with true proportional flyers. Note, however, the emphasis on
true proportional control. A proportional system which does not
respond or track well, or is subject to dead spots, neutral drift,
etc., is harder to fly with precision than a reed system. It is also
true that a good reed flyer will score more contest points than
an average proportional flyer no matter how good the pro-
portional system.

Since the proportional control system is obviously superior
to reeds for contest use, why can’t we produce one at reasonable
cost? Actually, the answer should be obvious. The average 10-
channel reed system sells for approximately $400.00_cemplete
and ready-to-install. Our reed transmitter has six transistors, our
proportional transmitter has 23 transistors and 11 diodes. The
reed transmitter has lever switches for control; the proportional
transmitter has a relatively complex control stick operating
control potentiometers. The reed receiver has six transistors
and a reed bank; our proportional receiver has 28 transistors
and 34 diodes. The reed servo has seven transistors and a
switch plate. The proportional servo has seven transistors and
an extensive feedback potentiometer element. These compari-
sons, naturally, do not take into account the vast difference in
other necessary components.

Our reed system with servos takes approximately seven and
one-half manhours, including set up, to complete. The propor-
tional system takes approximately 40 hours, Because of the
proportional system’s complexity, (Continued on page 27)
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.The Iarge.;siie. of this real.is.ti‘c tank ié E.v'viodt.‘ant. frbm 'a cﬁmpari;on witl"l’t.h'e. 10-c.ha;nnel transmitter. Ntﬁte the \;fertical wh.ii:).
How Phil Canterra and Kern Bowyer in-
stalled radio gear in two toy Army tanks
and then fought tank battles with guns
which work. It takes six-channel control—
and the ideas adapt to all tracked vehicles.

B OFFERING MANY UNEXPLORED and interesting possibilities are
the many amazingly realistic motor-driven toys available from
supermarkels and toy stores, which can be easily converted to
radio control. This Remco U.S. Army Bulldog tank is an out-
standing example. Actually, all these non-aircraft projects, in-
cluding electric-powered boats, pose basically similar challenges.

The cannon-cocking spring, and cacking lever just below it,
show at top of picture. Receiver, nickel-cad pack, metal tank

bottom not shown. Right: Pot—above right motor—used
to adjust the speed of faster motor for straight running.

B 12 GRID LEAKS ® May-June 1964
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Cocking_motor assembly Bonner servo parts except for large
gear which moves cocking lever. Gun recocks automatically.

When high-drain drive motors are involved some suitable means
must be found to prevent overloads from damaging relay con-
tacts, transistors, etc. in receivers and actuators, usually accom-
plished, as in this case, by switching relays. Tracked vehicles,
such as dozers, tractors and tanks, depending upon separate

drive to each track in order to steer, require splitting the drive.

axle, with each half gear-driven by its own motor.

Canterra and Bowyer first demonstrated their pair of Bull-
dog tanks at the Bisons, DC/RC and Weak Signals conferences
i 1960. Phil and Kern graciously made this information avail-
able to GL after digging out one remaining forgotten tank
which was rehabilitated for these pictures—the radio, etc. being
replaced after some hasty picture making.

“In late 1959, when the weather was closing in on us,” Kern
recalled, “‘and flying was stopped, Carl and I looked around
for a winter project. After visiting a number of toy stores, we
settled upon the larger of two Remco tanks. They appeared
large enough to hold all the gear and batteries that would be
required and offered the possibility of full forward and reverse,
left and right operation, in addition to (Continued on page 26)
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This view shows special cocking motor metal mount and micro-
switch, to right of big gear, which shuts off motor when
gun ready to fire. To rear of turret are four motor-control
relays, switches and an antenna pin-jack on rear decking.

! ] | relays
shown in un-energized position. Key: K-1, forward drive re-
lay; K-2, reverse drive relay; K-3, left turn relay; K-4, right
turn; Sw-1, main power switch; Ry-1, down elevator rcvr.
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IMPROVING The Marcy PRM-1 System
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The addition of 100-ohm relay provides for simultaneous control function and elimi-

nates objectionable cycling or partial cycling in rudder when motor is commanded.

B Y PUTTING A 100-0HM RELAY of the Deans type across the
Mighty Midget motor used for motor control in the Marcy
PRM-1 System, and wiring in its contacts to the Mighty Midget
rudder servo, performance of the system can be improved,

With the addition of this relay and its contacts in the servo
circuit, the current is immediately taken off of Mighty Midget
rudder motor when motor control is commanded.

Even if the rudder is in a turn and motor control is com-
manded, the rudder will retain the degree of turn at the time
of command. This affords simultaneous function and improves

14

the performance considerably. It also gets rid of the objection-
able cycling or partial cycling that has been an inherent quality
of the rudder servo on motor command.

There is a slight quick nervous jump of the rudder servo with
this relay, but it has no appreciable deflection.

There is room on the motor control-servo PC board to mount
the 100-ohm Deans relay, and the heavy wires (see wiring dia-
gram) show how the relay connections may be made on pins
6 and 7 of the two plugs and sockets for both motor and rud-
der control.—Marcy Inkmann
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Main change in aileron MM is 90-degree
f motor on its base (epoxy)
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by BOB FERRIS . . . An extremely easy-to-fly advanced
multi stunt trainer with especially nice handling traits
for proportional. Grid Leaks is happy to present this
basic plan of an honest plane for your favorite gear.

RID LEAKS is rather proud of the fact

that neither the magazine nor the de-
signer of this airplane claim it to be
still another multi capable of gunning
down all before it, However, it is a fine
airplane or it would not be here.

Bob Ferris, TWA jet pilot, is a long-
time modeler who went into radio con-
trol via rudder-only pulse, Galloping Ghost,
dual proportional; and for the past two
seasons, full-house via Don Brown's Dee-
Bee equipment. He flies for fun and he
goes to contests, He knows how an air-
plane should fly—and on proportional.

Now, really good airplanes get built
by other people without benefit of maga-
zine articles. After GL spotted an R/C Jay
in the hands of another TWA pilot. a
veteran multi man, then a third and a

fourth with folks who learned to fly multi
with them on DeeBee, the design was
studied and evaluated over a 12-month
period. It fiies right, handles well, is safe,
and the construction adheres to general
practice in all major components,

GL does not compete with the popular
magazines so an airplane plan—even if
basic and without specific building in-
structions—is a landmark, and it is our
policy to publish only occasional plans
for airplanes—and perhaps other “things”
—provided there is a real need for the
project. Anyway, we hope you like this
plan and use it to get some fun out of
your dual-prop or full-house gear. Or
stick that reed set in it! :

The original plane has 3-ply 1/16th
sheet fuselage (Continued on page 25)

ON NEXT TWO PAGES
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FULL-SIZE PLANS OF THE R/C JAY ARE AVAILABLE!

These plans are individual prints—they are not folded—shipped to you in a mailing tube. Send $2.00
to Grip Leaks, Box 301, Higginsville, Missouri. Outside of the United States add 50 cents extra.
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R/C JAY . . . Since this design is presented in basic plan form, a radio installation is not shown. Those
who install proportional can easily approximate DeeBee setup in the pictures. For reeds, a standard
servo group on removable mounting tray is recommended. Hardwood rails will be the only addition.
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need.

GL’s coverage of new items, information
and trade releases, now includes a cov-
erage of useful products on the market.

G T

L wassonzo |
L e
. ?"“‘éﬁkgwfc@mxm -

S RRRLENN, WY e

@® Fuel Caddy from G.E.M. Models (48
W. Le Moyne, Lombard, Ill.). Chiefly con-
cerned with manufacturing of fiber-glass
boat kits, G.E.M. noted the need for an
effective method for refueling boats and
planes. The Fuel Caddy can be used for
both transportation and dispensing of fuel
—it holds a quart. The fuel syringe is
eliminated. To fill the tank, the fuel line
is removed from the solid fitting on the
caddy, placed over tank inlet, then caddy
is inverted and squeezed.

While Gary Preusse neglected to men-

18

To the trade: This feature is cpen
to all makes of equipment, do-
mestic and foreign. Selection will
be edited for reader interest and

&

RECEIVER SUPERHET
TRANSISTORIZED RELAYLESS

JH COMPANY

4 ¥ N

4, International’s Side-Winder

tion price, GL can certify that the Fuel
Caddy is quality merchandise—sample is
excellent. In addition to the boat Kits,
G.E.M. handles Cameron and O&R en-
gines, Octura, and G.E.M. fittings. *
Gary also showed GL G.EM.'s new
heavy-duty green neoprene tubing for wa-
ter hoses on boats or as fuel line for large
glow engines. This tubing is ¥6” 1L.D. and
14" 0.D., and is priced at $.15 per foot.
G.E.M. also has a limited number of sur-
plus 2/5 HP ball-bearing electric motors.
They are 445" long, 238" dia., weigh 24

T
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1. Goldberg Models Skylark Jr.

Skylark Ir. (Carl Goldberg Models, Inc., 9847
S. Claremont, Chicago 43, 1.} for single chan-
nel, optional twin or single engine, .01 to .049,
37 in.; 2-3: MRC Arcon ( MRC-Enye, Co., 5300
21st Ave., B'klyn, MN.Y. 11204) 18V x-mitter,
matched superhet, relayless, 9V revr ($79.95),
built-in moniter; 4: Side-Winder escapement
rubber winder (International Model Products,
33 Union Sq. W., New York 3, N.Y.), $1.25, is
1% in. long dimension, weighs 1/6 oz.; 5:
Adams proportional actuator (Ace dealers) for
up to YaA, wgt. 29 grams, 2 center-tapped 30-
ohm coils, 100 ma at 3V, $6.95; 6: G.M. charger
(G.M. Hobby Specialties, 105 Clifton Blvd.,
Clifton, N.J.) handles 20 to 40 ma, up to 9V,
small in size—compare with servo nickel-cad-
mium battery pack—plugs into 110 AC house-
hold outlet ($6.95); 7: Relayless version of Hill-
crest Motor Control serve (Jerry Wellborn, P.O.
Box 7258, Oklahoma City, Okle.) in two ver-
sions shown, one amplifier including servo, oth-
er encapsulated version with Acryjel. Encap-
sulated unit with Acryjel molding, $14.95. Kit,
including servo, $12.00. Amplifier kit alone,
$8.00. Amplifier alone (assembled) $10.00.

£ o £
Pedinaiiedy

7. Relayless MC Servo

Ibs. and draw 24 amps 24 volts at 10,000
rpm. These motors have powered 5 out of
& winners of IMPBA records for electric
speed boats. May also be used as model
airplane engine starters; run well on 6 or
12 volts. Cost $6.00, and a matching steel
Eniversai joint which fits a 3/16” shaft is
2.95

® Omega Sales. Box 321, Racine, Wisc.,
advises they will have their popular reed
switches available in SPDT configuration

(Continwed on page 23)
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8. Justin Micro-Tie Mk Il 9. Yates Multi

8: Micro-Tie, Mark Il (Justin Inc., 418 Agostino ‘ °
Rd., San Gabriel, Calif.) has greater versatility
than company’s old printed circuit board, thanks
to redesign. Suits various servos—see article;
9: Bob Yates Multiplex 4-channel transistorized
proportional (Bob associated with Reynolds En-
gineering, 2712 Greenway Ave., Winston-Salem,
N.C.) sells direct to consumer at $395.00 com-
plete with 4 servos illustrated. Three servos can
also be mounted in one case as shown. Feed-
back servos use Micro-Mo motor geared 60 to
1, bevel gear with total output ratio of 240
to 1. Weight 2 ozs. The elevator and rudder
servos $29.95, double-ended aileron servo
$32.95. See text; 10: MRC-Enya 45 R/C engine
(MRC-Enya Co., Inc., 5300 21st Ave., B'klyn,
N.Y. 11204) features separate idling and high
performance ranges; double valve system elimi-
nates compromise needle setting and stoppages
on low-motor. Claimed 2000 to 13000 rpm,
7/10 h.p. Weight 10 oz. $25.95 with throitle,
(At dealer); 11: New 2V, 18 amp/hr acid cell
battery (G.M. Specialties, 105 Clifton Ave., Clif-
ton, N.J.) Use as booster for engine starting, or
in multiples for boat drive. (4 x 1% x 7—$4.95.)

. Acid Cell Battery

A-Justo-lig (52 E. Washington St., Frankfort,
Ind.) displayed the trundle-type fixture jig,
shown in drawing and picture, left and below,
at Toledo Weak Signals Conference. It insures
accuracy, rotates 360 degrees to permit cccess
to any portion of wing during assembly. Price
will be under $30 and the manufacturer will be
guided by the interest you show in the device.
It is described at length in the text. If such a
jig is of interest to you, GL suggests you drep
a line to A-Justo-Jig. The device wos developed

by James Kennedy, Jim Ellis, Bergen Hardesty.
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SHOW'S PULSER REVISED TO ALL TRANSISTORIZED VERSION BY REPLACING
RELAY WITH FIXED RES|STOR SHOWN COMNECTED TO MARCY TOKE GENERATOR

T® INPUT

DUAL 25K TRIM

POT ORIK RES. P

<
IOK:.

2 100

> OHM

2100 OHM
e
RELAY
2N408

22K3
:

ON-0FF
X 5|2E CAPACITOR TO ADJUST PULSE RATE

SHOWS PULSER—MARCYTONE GENERATOR
by Roland C: Rhein, Speedway, Ind.

B Here is a diagram for a Shows pulser—with the relay removed
——connected to a Marcytone generator. The pulser has been used
all last summer, performs very well with any transistorized low-
voltage tone generator. This scheme eliminates relay adjustments,
and as noted, will work all the way down to 1 volt on the pulser.
I hope someone else can find a use for this hookup that operates
as reliably as I found it to.

TI

2Nio38 T 241036,

;{I\li038 __24t0 3.6

PROPORTIONAL CIRCUIT ELIMINATES ARCING
by Donald C. Fisher, Whitewater, Wisc.

B This circuit answers the proportional fan's problems as far as
relay contacts are concerned. It eliminates the necessity for
cleaning, since it completely eliminates the biggest cause for the
cleaning requirement—arcing.

R1 must be adjusted so that at 50-50 pulsing it will give neutral
rudder. On 3.6 volts, this generally will be about 820 ohms. On
2.4 volts, 680 ohms is about right.

This circuit has several advantages over relayless circuits. The
transistors are always driven to saturation, and do not tend to
overheat, as in relayless circuits. Maximum power is always
available for any given pulse rate, and high pulse rates do not
cause relay points to carbon up.

I have flown this circuit for over a year and have found it
extremely reliable. In foct, it has been so reliable that during the
summer of 1963 I didn't have a single crash that was due to
equipment failure.

I prefer the TI 2N1038, but I am sure that any 500 mil rating
transistor would be found satisfactory,

LOAD
RELAY or
SERVO or
ESCAP etc.

7 i

KRAFT K3VK RECEIVER I

K3VK MODIFICATION
by Allan K. Scidmore, Madison, Wisc.

B Quite a few of us (MARCS) have one or more ships with the
Kraft K3VK receiver and in general these have turned out to be
quite reliable warm weather receivers. A few of us have yet to
solve the below 50-degree operation problem, but that's beside
the point. On . several occasions we have observed interaction
between the receiver and the escapement, relay, or servo that is
being driven by the receiver signal (directly or indirectly). I
have been using a separate supply to solve this oscillation prob-
lem now for two years and it appears to give satisfactory results
to others who have tried it. The problem is quite similar to

“motorboating” in audic power amplifiers and the usual solution
is adequate decoupling of the hi-gain low signal stages from the
power stages. If the last transistor on the receiver (T4) is sup-
plied from a separate or isolated supply, the problem has van-
ished. ( The accompanying diagram should clarify these remarks.)

Note that the receiver drain is quite small if the last transistor
is supplied from a separate supply. In my particular application
the separate supply, V, was three Nicads for 3.6 volts ond I
used a 20-ohm resistor (shown dotted) to maintain the receiver
batteries (2 AAA cells) in a charging rather than a discharging
state. Although I had to charge the Nicads there was no need to
replace these two small cells (about 0.3 oz. each) during the year.

CHANGING CONVERTER INPUT
by Frank J. Pisano, Staten Island, N.Y.

M Just to let you know that 3.6V input transistorized power con-
verter (GL Vol. IV, No. 3) can be changed to BV input quite

easily by removing 250 turns from secondary of transformer. All
components remain same output—same 135V at 20 to 25 ma,
Some people still prefer 6V input as I do. I have series filament
on my Orbit 10-channel so that I don’t need dropping resistors on
filaments.
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TROUBLESHOOTING TRANSMITES

B Mike Gossett and Bud Atkinson have developed some tips for
troubleshooting Transmite servos with results attested to by other
members of KC/RC.

If the servo will drive in one direction only, refer to upper right
in drawing., Normally, the orange wire drives the servo in a
counterclockwise direction, and the yellow wire clockwise. The
arrows point to the transistors associated with the direction. The
round symbols are the PNP drivers, oblong the NPN switchers.

Replacing the opposite drive transistor will generally cure driv-
ing in one direction. If not, try replacing the switching transistor

as well. If servo works intermittently, Mike and Bud check for
loose wiring and for solder joints subject to vibration troubles.

If the servo works correctly when the reed bank is bypassed,
the capacitors are suspect. When a motor draws in excess of
300 ma it is replaced.

The new General Electric 4JXIC1132 .transistor has been found
to be one of the best for the drive circuit and will stand in excess
of 300 ma without heating. It replaces the older Philco 2N223 and
2N224, and T2516 which are no longer manufactured. Basing on
the 4JXIC1132 will be found different. A drawing of the 4JX is
included.

MINUS ON
STEEL JACKET
END CAP

°
PULL "NAKED" CELL
- OUT THIS WAY ONLY.

OPEN FROM POSITIVE END OF STEEL JACKET

(— + 1 ) | SPOT SOLDER WIRES
ON WITH 35W, (RON

INSULATE CAN WITH | DISTRUST BATT, #
MASKING TAPE. otk

WNAKED" CELL= OBSERVE THAT
CAN" IS POSITIVE NOT NEGATIVE
OR TRANSISTORS WILL POP,

WATCH THOSE E91 ENER-GIZERS
by Bob Gaede, Baltimore, Md.

B One more R/C tip: The E91 Ener-Gizers (alkaline batteries) so
highly touted for 4A and A have the same ills os all the
other double-cused steeljacket cells—intermittent contact! After
going nuts one Sunday with a buddy's Kraft 3 volter (it would
work only with motor not running), I decided to experiment and
take off the steel jackets. However, these EGI's are booby-
trapped!! The polarity reverses with the “can” off and will blow
out transistors if goofed! (See skeich.) Also, can must be removed
as shown or loose end laps (causing all the trouble) will slip
and short out half the "ocomph” of the cell,
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1/16" TEFLON TUBING —
INSTALL AIRTIGHT INTO
HOLE [N CAP WITH
PLIOBOND.

-— | B
LEAVE EXTENDED "l & ]"

ANY |02-402 PLASTIC "SQUEEZE" BOTTLE WITH CAP
(FROM TOILETRIES, MEDICINE, ETC.—WASH OUT)

REMOVING EXCESS SOLDER
by Bob Gaede, Baltimore, Md.

M Here is the solution for removing excess solder from P.C.
boards, and relay, tube and socket terminals, etc., especially
when switching components or repairing crash damage. This
device does not leave excess solder in set to short out parts!
Procedure: 1) Heat joint to be disconnected; 2) Squeeze bottle,
then apply tip of teflon to solder “blob.” Release bottle and solder
will be sucked up into teflon tube to solidify. (Teflon will not
burn.); 3) Snip off 14" teflon, and you are ready for next fouled
up jointl; 4) When teflon tube gets short, pull out of bottle and
re-seal with Pliobond.

2
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by DICK JANSSON . . . A PIONEER IN THE FIELD OF SUPERHETS FOR RADIO CONTROL,
THE AUTHOR IS NOTED FOR HIS APPLICATION OF RIGID STANDARDS TO SUCH SYSTEMS.
THIS RECEIVER AND DECODER IS RESULT OF EXPERIMENTS IN PRACTICAL MINIMIZATION.

e —6 VOLT
1K
5.6K 3.3EF FIG. 2
&
L : TUNED R.F. AMPLIFIER
i FOR SUPERHET RECEIVERS
7Y|T
oc 170 |
<~  BASE
33PF = SHIELD 3| T TO MIXER STAGE
: BIAS
il =005
0055w 1K 1K 005
e T +GROUND

XPERIMENTS WERE CONDUCTED recently to deter-

mine the practical minimization applicable to a super-
het receiver system. Fig. 1 illustrates the flying equipment
resulting from these trials. On the left is a receiver front
end, assembled on a 1%2 by 134 inch printed-circuit board,
weighing 45 gm. (about 1.6 oz.). On the right is a servo
decoder unit consisting of an amplifier, reed bank, and four
servo amplifiers, assembled on a 238 by 134 inch printed-
circuit board and weighing 98 gm. (about 3.5 oz.).

A smaller servo decoder unit could be built but size
and weight concessions were made, in the use of the Medco
reed bank, to achieve ease in reed bank tuning and adjust-
ment. The servo amplifiers are four transistor units for
trimmable servos or self-neutralized servos (Bellamatic IT).

Concessions were made also in the receiver size to in-

clude an R. F. amplifier to selectivity reject the I. F. ampli--

fier image (between 26.1 Mc and 26.4 Mc for most 27 Mc

22

superhet receivers). Fig. 2 shows the R. F. amplifier, a
conventional tuned-neutralized amplifier. The added parts
cost is low, making the amplifier worthwhile in prevent-
ing I. F. image interference. It is estimated that a con-
ventional transformer tuned 1. F. amplifier could be con-
structed on the same size P. C, board as that illustrated
with the transfilter I. F. amplifier.

Where can R/C equipment go from here? Some im-
provements may, be gained from the future availability of
smaller components. It may be difficult to use these as the
P. C. board soldering techniques used on the illustrated
units Tequires a delicate and skillful hand. More significant
gains will be realized in the use of microelectronic circuits
now being produced for advanced avionic equipment.
These integrated circuits are not yet within the reach of
the commercial R/C market, though, and they must re-
main a future vision. =
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Seen These?
(Continued from page 19)

Weight is 4.5 grams. Vibration can be with-
stood in excess of 35 g’s. Over one hun-
dred million switching actions at one-half
ampere resistive load may be expected.

Ken Roberts of Omega states the SPDT
was going in production. The 300-ohm ver-
sion, known as the DT 300, has a maximum

ull-in of 10 ma. (Probable price around
6.00.) The DT-HR has a resistance of
3600 ohms, a pull-in of 3 ma, and will be
priced around $7.00. Further details from
the manufacturer.

® James Kennedy, Jim Ellis and Bergen®
Hardesty of Frankfort, Ind., have come up
with a new jig. Called A-Justo-Jig, it
speeds the tedious task of building wings.
The jig will accept any type of wing. A
trundle type fixture allows 360-degree rota-
tion for easy access to any part of the wing.

For greater accuracy, the A-J usto-Jig
employs husky construction. Twenty-four
adjustable rib locators are mounted on
cadmium plated steel tubes to prevent
warpage. The use of pine rib locators facil-
itates pinning ribs in place. The rib loca-
tors and the tubes are attached to sturdy
dihedral rails. The dihedral rails are adjust-
able through a range of zero to 5 degrees.
A large-size work bench is not a necessity.
The A-Justo-Jig may even be mounted on
a wall. It will accept wings of 6 ft., or
slightly more, of any chord. Many stabiliz-
ers can also be constructed in a similar
manner.,

A-Justo-lig was demonstrated at the
Weaks Signals R/C Conference in Toledo,
O. where many favorable comments were
received. Although speed and accuracy are
two of the desirable features of A-Justo-
lig, viewers were impressed with its ver-
satility, and particularly that a wing could
be constructed almost in its entirety before
being removed frim the jig.

The price will be under $30.00, and pro-
duction will be guided to a large degree by
the interest you show in this device. Drop
A-Justo-Jig a note at 52 E. Washington St.,
Frankfort, Ind., if you feel production of
this item is warranted.

® Randy McGee of the Oklahoma City
R/C Club visited GL and told of an inter-
esting project that he and his fellow club
members have taken on—a relayless unit
from the popular Hillcrest motor control
SErvo.

Photograph shows two versions. One is
the amplifier, including the servo, and the
other is the encapsulated version with
Acryjel. The input is 0.7 MA. The output
transistor will carry 3 amps, and it is re-
puted that two and three servos have been
run simultaneously from one reed pair.
Servo has a slip clutch, which makes it
ideal for positionable action. The weight is
2 ounces, and it develops 4 pounds of
torque. 3

The encapsulated unit with Acryjel mold-
ing is $14.95. The kit, including Servo, is
$12.00, the amplifier kit alone is $8.00, and
the amplifier alone assembled is $10.00.
Contact Jerry Wellborn at P.O, Box 7258,
Oklahoma City, Okla.

@ Dick Adams, an old timer to radio con-
trol, has been prevailed upon to reintro-
duce the Adams proportional actuator,
initially introduced at the Nationals in
1953, and commercially available around
that time. The new model is about half the
size of the old one, and produces twice the
torque.

This patented proportional actuator has
many features not found on others of its
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ENSIBLE R/C!

The “Digitran” Transmitter

(8 Transistors)

The BCT-18 ‘‘Digitran’ is a true digital transmitter that
forms the pulses, rapidly and accurately stepping the
improved high resistance Mark VI Hyper Compound
escapement. The BCR-18 is & crystal controlled super-
heterodyne (weight 214 oz.) designed exclusively for
model aircraft. These two units with escapements shown
for a complete R/C systern for right and left rudder, up

EVERY NEEDED FEATURE FOR TODAY’S FLYING CONDITIONS

- FLYING

. FORTHE

R/C

TRANSMITTER 39-95 MARK VI ESCAPEMENT 11.95 MOTOR MINDER 5.95 RECEIVER 39.95

|

NO RELAYS -~ NO “"ADD ONS" - NO GADGETS . .

Super-Heterodyne Receiver and Escapements

g

{9 Transistiors)

and down elevator and motor speed control. Motor control
is by the "'‘Quick Blip"systern and with a special circuit,
you get motor speed control every time. This system is
applicable to any small to medium size model aircraft.
Transmitter and receiver are powered by Inexpensive 8V,
batteries.

JUST SENSIBLE CONTROL

from the First Name in Radio Controls

eddm dee. 20762 Laguna Canyon Rd. / Laguna Beach, Caﬂf/ 494-0745

type. It is designed for Y4A to 15A air
planes. Weight is 29 grams. Has two 30-
ohm coils center tapped, and pulls a maxi-
mum of 100 ma at 3 volts. May be used
with 6 volts. Designed for double-ended
relayless or relay-type receivers. Delrin is
used as the bearing material, and this is
part of the secret for the fantastic perform-
ance. Delrin is excellent bearing material,
and shows virtually no wear, and will never
require lubrication.

This actuator represents a refinement of
l1years of testing. Price has been set at
$6.95. (Available through your Ace R/C
dealer.)

@ Justin Inc. has announced their new
Micro-Tie, designated Mark II, more ver-
satile by redesign of the printed-circuit
board. The Mark T fit the back of a Bon-
ner servo; the Mark II will fit a Bonner,

or by cutting off the board at appropriately
marked spots, the new Kraft servo or the
Annco. In its smallest configuration (cut
for the Annco) it makes an ideal unit to
mount to the fuselage side or glue to the
servo tray.

The same high quality edge connector
has been maintained and the new board is
compatible with Micro-Tie systems already
in use. Price remains $7.95. The manufac-
turer has reported excellent reception of
the Micro-Tie and we can attest tor seeing
many multi jobs with really sharp looking
radio compartments which used it. Justin,
Inc., 418 Agostino Rd., San Gabriel, Calif™s

@ Reynolds Engineering has developed a
feedback servo measuring 1 x 134 x 214
in, Weight is two ounces. Uses the Micro-
Mo 60/1 gear ratio and beveled gear with
a total ratio output of 240 to one. Five
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ANDCRAS

MRC-ARCON
Multi Equipment

Matched Sets with exclu-
sive features. Swivel mount-
ed integral antennas to
minimize null area effect.
Jewelled battery voltmeters.
Superhet Receivers. A host
of other features.

6 Channel simultaneous
matched set Receiver and
Transmitter . ., .. $139.95
10 Channel simultaneous
matched set Receiver and
Transmitter ... $179.95/

MRC-ENYA COMPANY INC. « 5300 21st AVENUE - BROOKLYN 4, NEW YORK

FLY AS
HIGH AS
YOU WANT

MRC-ARCON
THE NEW DIMENSION IN R/C

A range, from interfen and
ruRgged dependability mark the advance design MRC-
ARCON R/C gear. Engineering Excellence from the com-
bined skills of Japan's finest R/C manufacturer allied with
the U.S. hobby industry’s oldest and most dependable
supplier of electronic equipment.

Designed by professional flyers to commerclal standards
and incorporating circuitry and features heretofore un-
available®in any single unit. Completely transistorized,
hand crafted, precision pretuned and supplied In matched
sets. Simple installation with instr and
one year written g supplied. C the finest
in R/C at your dealer now. SINGLE CHANNEL MATCHED
SET TRANSMITTER AND SUPERHET RECEIVER. . $79.95

TRANSMITTER Model 104

HIGHER DUTPUT—18 Yolt battery supply eliminates range problems.
EASY TO HANDLE—comfortable one hand operation,

PRECISION CONTROL—microswitch for positive feathertauch actuation.
PENETRATING SIGNAL—tone modufation at 500 cycles per second.
BATTERY VOLTMETER—built in monitor warns you befare it is too late,
CRYSTAL CONTROLLED—shock mounted crystal for frequency stahility.
ECONOMICAL OPERATION—uses 2 inexpensive 9 volt transistor batteries.
LONG RANGE ANTENNA—1Z section 50 inch ratracts into transmitter.
cnlmmd& LIBHTWEIGHT—Fits into Jacket pocket, weighs lass than

poun
RUGBED—Heavy gauge aluminum cabinet,

RECEIVER SUPERHET
TRANSISTORIZED RELAYLESS

't COMPANY

I Y. 1204

RECEIVER Model 1004 SUPERHETRODYNE

HIGHEST SELECTIVITY—thrae IF stages for adjacent channel rejection.
RELAYLESS—electronic switching, no vibration problems.
SENSITIVE—pulls In signals other receivers might miss.
RUBBED—sturdy aluminum cabinet, Epoxy-giass printed circuit board.
DEPENDABLE—9 volt transistor battery power—no design compromise.
PRETUNED—precisely matched to transmitter, crystal control stability.

COMPACT & LIGHTWEIGHT—miniaturized components selected for de-
pendability.

COMPLETE—EASY INSTALLATION—connector prewired to receiver,

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
Please Print
Address
City State.
Zone

Be sure to give us your

New Address

Name
Please Print
Address
City. State-
zone

GRID LEAKS Subscription Dept. Box 301 Higginsville, Mo.-64037
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transistors are used in the amplifier. Has
nylon bushings on the shaft, and a nylon
disc for the hook-up arm. The aileron servo
has a double-end disc so that hook up to
linkage can be made from each side for
strip ailerons. Qutput power is 4 lbs. Uses
2.4 or 3 volts on each side, and a 2.4 or 3
volt Refance voltage. (Can be used with or
without the Refance voltage.)

The elevator and rudder servos are an-
nounced at $29.95, and the aileron servo,
double ended, is $32.95. They were de-
signed by Bob Yates, who is associated
with Reynolds Engineering, at 2712 Green-
way Ave., Winston-Salem, N.C. *

Further information about this, as well
as their new proportional 4-channel all-
transistorized receiver and transmitter, may
be had by writing directly to the manufac-
turer. The transmitter and receiver sell
direct to consumer at $395.00, complete
with 4 servos as illustrated. The 3 servos
may also be had mounted in one case, as
shown in the photograph.

® In conjunction with their 33rd anniver-
sary AHC (America’s Hobby Center, 146
W. 22nd St., New York, N.Y. 10011) of-
fers free their special 64-page Bargain Cat-
alog which includes over 10,000 models
and items—with it you get free gift cou-
pons (with any order a gift is obtainable
by attaching one of the coupons). Free
copy of Bargain Bulletin # AB264 may be
obtained by sending an unused five-cent
stamp for postage and handling to AHC.
The address included Dept. GL-AB—a
common device to clue an advertiser on a
magazine’s effectiveness. May we sugpest
you say you saw it in GRb LEaks—and do
the same when answering any ad. Adver-
tistirs make possible more and better mate-
rial.

@® Top-Flite Models, Inc. (2635 S. Wa-
bash, Chicago, Ill.) announces additional
accessories available at your hobby shop,
including: E37—2" nylon bellcrank, 25¢;
E38—3" nylon bellcrank, 30¢; E39—4"
elevator horn, 30¢; E40—Tauri landing
gear, $1.50; E42—pair of Taurus engine
mounts, 50¢; E43—8"” fuelproof canopy,
$1.00; E44—elevator horn with bearings
(15-degree differential), 85¢; E45—pair
formed leading edges, 33" long, $1.50; E46
—pair stripped ailerons, 75¢.

@ Looking for Dzus fasteners? Aircraft
Plan Co. (P.O. Box 45, Babylon, N.Y.)

Engine run warning timer Bob Ferris’
Dee Bee x-mitter (one prototype) came
from Lafayette. Real purpose was park-
ing meter warning — buzzes in pocket.

GRID LEAKS ® May-June 1964
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WORLD ENGINES

New Catalog

The new World Engines catalog and tech-
nical manual now runs one hundred thirty
some pages, We think this to be the most
complete catalog in model aviation, To
justify the title "Technical Mamal" the
book includes. , . .

’ Three view scale engine draw-
ings

Circuit diagrams for Control-
aire transmitter, amplifiers &
receivers.

Information on the new Orbit
proportional equipment.

Displacement, bore, stroke in-
formation of most of the World's
model aircraft engines,

WORLD ENGINES INC.

§206 BLUE ASH RD. CINCINNATI 36, OHIO

has two sizes, either size 75¢ the pair. The
short version AJ4-55 is used in the Whist-
ler R/C, long version in Stark Shark.

@® Boat fans attention! Lumba-Lumba is
the name of ship operated by Caltex Pacific
Oil Co. to speed passengers and freight
from Sumatra to Singapore, a graceful
looking craft which resembles a cross be-
tween a small motorship and a big cabin
cruiser. Sterling Models’ (Belfield & Wister,
Philadelphia 44, Pa.) 40-in. kit for gas or
electric power makes a most distinctive
R/C craft. A 38-piece metal fitting set sells
for $3.95, the boat kit, less fittings, $16.95.

@ Ted Strader’s Scorpion, a functional
looking design for any control from rud-
der only to multi, is a trike-geared shoul-
der wing for a .15. Span is 56 inches. GL
previewed this one at the Bison’s Confer-
ence—a nice job. (Special Edition Plans,
Box 48, Massena, N.Y.—$12.95.)

® Kraft Custom Battery Packs. Conveni-
ently shaped in a sealed nylon case with
a prewired plug (2% x 15/16) these extra
capacity 600-mah nickel-cadmium cells
weigh 515 ounces. For 6V reed operation,
$24.95; with charger $29.95. Proportional
packs will be available to manufacturers’
specifications.

Kraft Custom dual-simultaneous, six-
channel transmitter with superhet receiver,
$119.95. Pre-cabled servo leads require
only point-to-point wiring; 9V all-silicon
transistor x-mitter. Tone stability from 0
to 140 degrees. Full ¥ watt input.

@® Aero 35 engine price reduced. This
novel horizontal piston engine formerly
$34.95 for standard and $40.90 for R/C,
now priced at $28.95 and $34.95 respec-
tively.

GRID LEAKS ® May-June 1964

Are molde
suitable for engines from .15 to 1.

to fit drive dog OC—ED.

X35—1%" D
X40—1%," D

SPEED

THRUST( 555153 i
X70—2%,” D
30P—1%,” D
POWER 35P—17¢" D
40P—1%,” D

THRUST

62P—214" D

If your dealer can't supply you .

. OCTURA MODELS

Prize Winning OCTURA Hi-Impact Plastic R/C PROPS!

Designed specifically for R/C model boats . . . get best performance
from your motor and hull combination! Not modified tether props!

Octura"prn ’s are the result of extensive tank testing and competition running.
of high luster, high imgact plastic. Range of diameters and pitches

0 c.i. displacement. Completely finished and
balanced—ready to install and run. Holder of more R/C model boal records, both
here and abroad, than any other propeiler. Look for the distinctive red color and shape.

Propellers X35 thru X70 and 40P thru 62P are supplied with ¥,” bore and slotted

The X30, 30P and 35P are tapped B-32 and equipped with a molded tail nut.
Available in two patterns, the power thrust designs for displacement and heavier
type model boats plus speed thrust design, for hydro and light displacement hulls.

X30—1%." D x 19" Pitch—.15 Eng.—55¢
x él;gig” Pitch—.19 Eng.—&65¢
x 295"
X45—14%,"D x 2'}:”
X 215," Pitch—.56-.60 Eng.—95¢
%

133," Pitch—.35..45 Eng.—B5¢
” Pitch—.45-.60 Eng.—90¢
17%;" Pitch—.60 Eng.—95¢

For RED-HOT sizzling performance ORDER one for your boat TODAY!
. . send stamped, self-addressed envelope for literature and prices.

BY MODEL BUILDERS . ..FOR MODEL B-UH.DERS.' !
81442 No. Milwaukee Avenue ¢ Niles 48, Ilinois

x
x
b 4
45P—14%,”D x 174" Pitch—.29-.35 Eng.—75¢
X
x 2%,
X

Pitch—.29 Eng.—75¢
Pitch—.35-.45 Eng.—85¢

Pitch—0 & R, Twin 60 Eng.—$1.75
Pitch—.15 Eng.—A45¢

Pitch—.15-.19 Eng.—55¢
Pitch—.15-.29 Eng.—65¢

R/C Jay

(Continued from page 15)

sides, center ply grain diagonal. But %
sheet with a 1/16 doubler diagonal, as
shown, is acceptable. If this suggests the
ship is light, it is—5%2 to 6 pounds gross.
The use of ¥4 in. thick top and nose block-
ing—with 14 sq. corner strips for round-
ing—makes for quick assembly and some
shaping for appearance. The Top Flite
motor mounts incorporate right-thrust as
they come from the manufacturer. An
8-0z. clunk tank supplies the Veco 45—
or your favorite engine—and should have
the feed Y2 inch below the needle. Hatch
accciess to tank and battery pack is stand-
ard.

Tail surfaces are generally similar to
Top Flite kit construction. Control surface
areas and movements are correct. The
over-and-under spars and sheeting of the
wing are standard and require no de-
scription.

The steerable wire tail skid works very
well on grass and seems to be acceptable
on concrete, though a rubber tired wheel
—the tread ground flat and with drag im-
posed—has been used for concrete. The
two-wheel gear (Top Flite) does not seem
to involve typical nose-over trouble on
grass, even for beginners, probably due
to the fact that there is not much of a
couple between the thrust line and the
wheel center, or between the thrust line
and the center of aerodynamic drag of
the machine—and the wheels are forward!

DuBro Kwick-Links are used for con-
trol linkages throughout, even on the
aileron bellcranks. There has been evidence
of pin wear in the Kwik-Link at the aile-
ron horn, resulting in an excess softness in
the setup—easily cured by installing an-
other Kwik-Link. The wear is thought due

12 GHANNEL SUPER-HET

Flight Proven Reliability

Receiver operates on 6 volts. Temperature com-
pensated zero°—140° F. New design high fre-
quenc{“resds. High impact plastic case 1” x 2"
X 3". Wt. 4% oz

Ten Channel Super-het . $89.50
Twelve Channel Super-het . 99.50

ALL TRANSISTOR TRANSMITTER

Operates on one nine volt battery. Fea-
tures a meter for accurate tuning and
battery checking. High quality compon-
ents assure RF and tone stability. Size,
3“x574 "xB34". Wt. 314 Ibs. with battery.
10 Channel Transmitter . — . $118.50
12 Channel Transmitter ._.________ 12050
(less battery) :

DM 60 Six Channel

6 Channel Super-regen. (relay) receiver __ss;.so

6 Channel non-simul. transmitter ______ 61.50
CONNECTORS
8 pin-polarized $1.30 pair
SPDT RELAYS
S500hm ____$385 500 ohm ______$4.00
100 ohm .. 395 1250 ohm ____ 4.10
5000 ohm 4.25
REEDS

2, 4,6, 8, 10 and 12 Channel

See Your Dealer Or Order Direct
Callf, Res, Add 4% Sales Tax

w. s. deans co.
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R/C PROGRESS AT 1964 NATS

Radio control was born as a Nationals
event the same year the Academy of
Model Aeronautics was organized—1936.
The Academy and R/C have progressed
tremendously since then. The 1964 Na-
tionals to be held July 20-26 at NAS
Dallas will be another measure of this
progress.

No contestants entered the 1936 R/C
event, and in 1937 most of the equipment
was plagued by bugs. Chet Lanzo was pro-
claimed the 1937 winner, although there
was only a minimum demonstrated con-
trol of his aircraft, it met the only require-
ment of the event,

In contrast, at the 32nd Nationals held
last year at Los Alamitos, Calif,, 194 con-
testants flew in the five R/C events, ac-
cumulating 753 flights. Equipment failure
was as rare as was controlled flight in
1936, The aircraft flown, and the skill
with which they were flown, advanced the
state of the art another degree toward the
ultimate.

Technological progress is welcomed by
the model builder and by the AMA, but
it presents problems to both. R/Cers find
it difficult to keep current with the latest
equipment. The AMA must keep its Na-
tionals procedures ahead of the ever im-
proving and rapidly growing event. Larger
numbers of contestants must be handled,
and each given adequate opportunity to
compete,

At Dallas, all Citizens Band flying will
be done on the superhet frequencies, and
four flight lines will operate simultaneous-
ly. This is expected to double the number
of flights possible, two flight lines being
the general rule in the past.

All superhet equipment will be checked
for frequency accuracy and, if necessary,
frequency changes will be made (aided by
special facilities on the scene) to equalize
flight line distribution of entrants. In re-
sponse to an appeal by AMA for coopera-
tion, R/C manufacturers are providing
service booths for their equipment to ex-
pedite any need frequency for adjustments.

In attempting this new procedure, AMA
Nationals officials fully realize the poten-
tial criticism that might accrue from every
crash which remotely could be blamed on
interference. They feel this approach
should be tried, however, as the preferred
method of increasing flights. Another ap-
proach would be to limit entries through
a qualification system, but it is not desired
to restrict entries except as a last resort.
Yet a combination of both methods may
be desirable for the Naticnals coming up
in Philadelphia and Chicago, which usual-
ly have a larger attendance.

In any case, AMA expects the 1964
Nats in Dallas to feature the world's
greatest R/C sporting event this year, and
Academy officials have been planning
steadily and progressively to match the
contest to the conditions.
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to constant quivering, though slight, of the
proportional gear. Hardly a problem, this
may, or may not, deserve mentioning.

Having an experienced pulse man’s way
wtih Mighty Midgets, Bob has saved money
in the construction of three servos, the
principal innovation being the separation of
the motor casing from the base, to permit
a 90-degree displacement to lie flat, the
parts epoxied together in the new position.
The type of plugs and sockets (Amphenol)
in the pictures (thick, round pins) have
proved free of trouble on several of these
ships which came to.GL’s attention.

Bulldog Tank
(Continued from page 13)

being able to fire the cannon.”

The Bulldog tank comes with solid axles
and only one drive motor. It was necessary
to cut the axles so that the treads could be
driven independently. (The axles were held
in line by slipping a length of brass tubing
over the severed axle halves.) Naturally,
a second motor and gear train was neces-
sary. The boys solved this problem by
purchasing a second tank—four tanks in
all! This may not have been the most eco-
nomical approach possible, but it gave
them additional ammunition for the cannon
and a second rear deck for each tank to
cover the power switches and the mount-
ing hardware of the two drive motors.
(The shells and cartridge cases are wood
and metal respectively and fit into clip.)

If you will study the bottom view photo,
the drive motors are seen at the rear. Just
forward of them, mounted on the under
side of the original battery compartment,
are the connections to the four motor con-
trol relays and the wire-wound pot. Kern
states that he used industrial-type relays
available to him, while Phil employed nor-
mal modeling relays. The relay specs are
not critical provided the relays can handle
the electrical load at the voltage indicated.

The same applies to the wire-wound pot
(4-watts) which is used to adjust the
speed of the faster motor for straight
ahead running when no turning signals are
given. (It is hand adjusted.) The pot is in
series with the motor. ;

Forward are two compartments which
are separated by the plastic hammer and
spring arrangement for the cannon, The
receiver (six or more channel reeds needed )
goes in the compartment on the port side
(as seen with the tank in running position)
and four surplus nickel-cad batteries fitted
into the starboard compartment. Ahead of
these, and mounted on the under side of
the front apron are the battery holders for
dry batteries to power the receiver. The
installation on the underside of the tank
is completed with the addition of the two

headlights (self-focusing 3-volt lamps in .

series) just ahead of the receiver batteries,
two slide switches mounted on the rear
deck near the drive motors and a pin jack
for the antenna, also located on the rear
deck. All of the wheels on which the treads
ride are held in place in their respective
slots by the metal bottom cover which
screws to the under side of the tank (not
shown).

The cannon firing mechanism in the tur-
ret uses the original hammer and spring
but is cocked electrically by an electric
motor and gear train. The motor and all
of the gears except the large metal one
come from a Bonner Duramite servo. The
motor runs until the microswitch senses
that the hammer has been fully cocked. To
fire the cannon, the receiver relay momen-
tarily shorts the open contacts of the mic-
roswitch which starts the motor. The ham-
mer is released, firing the cannon, and the

motor continues to run until the hammer
is again cocked and the gun ready to fire
again. When storing the tank for long
periods of time, the cannon is fired and
the battery power turned off before the
cannon re-cocks itself. This leaves less
tension on the cannon firing mechanism.

As can be seen from the diagram, the
four nickel-cad batteries power all of the
relays, the two drive motors and the
cannon firing mechanism. (Also the head-
lights.) The contacts of all of the motor
control relays are normally in the up posi-
tion (Ki, K., K; and K¢). When energized,
they move to the down position. K; and
K. are locking relays that start the tank
forward or backward. As shown in the
diagram, down elevator would cause K. to
close and remain locked closed. This starts
both drive motors forward and turns on
the headlights. If either left or right rud-
der were actuated, K: or Kt close momen-
tarily, causing one tread drive motor to
reverse. The resulting turn is made in the
length of the tank due to the tread rever-
sal feature. If the low engine control is
called for, the locking circuitary for K,
and K: is released, causing the drive
motors to stop and the headlights to go
out. If high engine is called for momen-
tarily, the microswitch in the gun turret
is shorted and the gun fires and re-cocks
itself.

The receiver power wiring is not shown
since it will vary with the type of receiver
used. The two switches mounted on rear
deck of the tank are used to turn off the
receiver power and to disconnect the
nickel-cad batteries.

Grid Leaks at Play

(Continued from page 1 { :
have as many, or more, technical articles
than in the old smaller format. We invite
you to look this issue over closely, and
since we believe you will find a greater
technical coverage than ever before.

Plans will be presented on an occasional
basis whenever there is a clearcut need for
a certain type of plane—or boat.

We are very grateful to the many of you
who have taken time to have sent us your
comments. One comment even went so far
as to say that we looked “too pretty” for
him to submit any ideas or articles. This is
to advise that we will accept pencil scratch-
ings, provided they are legible, and we will
do the art. What we are interested in pri-
marily is your ideas which you would like
to share with your fellow radio-control
modelers.

® The last few issues of GRiD LEAKS have
been frustratingly late. This has been due
to a series of circumstances which cannot
be pinpointed in any one cause. However,
when your printer moves a physical plant
as large as American Press is, there are
bound to be unforeseen delays.

We want to assure you that we are mak-
ing every effort to correct this situation,
and hope you will bear with us.

PaurL F. RUNGE, PUBLISHER




Fully Aerobatic R/C Glider Now Available

Robbe True Scale kit — ZUGVOGEL — With ailerons and spoilers

for 10 channel relayless equipment
Wing span — 941"

Building instructions in English. Completely des-
criptive stock list with numbered parts for easy

reference.

Wing area 825 sq. inches

A typical
kit with plywood bulkheads (all cut out), pine
longerons, with balsa sheeting to simulate all
woad structure. Two large sheets with servo moun-
ting directions, photos of construction, tissue,
hardware & two kinds of glue included.

Tustin, Califoria.

European well engineered

ZUGVOGEL R/C GLIDER KIT s.eesnenncennes $27.50

Send 10¢ in coin for 1964 Catalog

Direct = or from your dealer

WILLOUGHBY ENTERPRISES

14695 Candeda Place
92680

Perspective
(Continued from page 11)

we believe there is absolutely no margin
for error. Only our most experienced pro-
duction workers will be allowed to work
on a system, and they will be instructed to
take all the time necessary for perfection.
There is a close correlation between the
number of components in the system and
the probability of failure, The only way
the failure probability can be reduced is by
intensive quality control standards. So far
we have considered only production costs.
As manufacturers, we must at least try to
recoup the tens of thousands of dollars in-
vested in the system’s development. Cer-
tainly it should be obvious that a true pro-
portional system must sell for several times
the price of an equivalent reed system.

As manufacturers we have been guilty of
overenthusiasm (because we are enthusi-
asts). For the past year production of our
system has always seemed “just 60 days or
less away.” Then another 500 or so test
flights would show up a weak point and
back to engineering went the system. Each
time it grew more complex as reliability
needs indicated changes. Finally, the sys-
tem seems to be completed, but our
original cost estimates prove much too low.
Perhaps we have aimed too high in our
standards. We think not for very practical
selfish reasons. If we cannot produce a
trouble-free unit which the average user can
expect to fly for long periods without main-
tenance, then we are better off to forget it.

Manufacturers do not make a profit or
good will by repairs on defective systems.
The proportional system can be excellent
in respect to response, tracking, tight neu-
tral, complete neutrals, complete freedom
from drift, reliability, long service life,
etc., if the enthusiast is willing to pay.

Why should proportional systems have
to be so complex and difficult to produce?
As stated before, if proportional systems
don’t work just about perfectly, one can do
a better job of flying with reeds, so why
bother. A look at the variely of systems
currently under development and some of
the problems involved should give an idea
of the reason behind the proportional sys-
tem’s complexity.

First, and most difficult, is the RF link
between the transmitter and receiver. This
link must be analogous to a mechanical
connection, yet our aircraft is rapidly mov-
ing through widely varying RF field
strengths, is subject to out of phase (reflect-
ed signals) and interference on our
crowded frequencies. Momentary loss of
contact results in what we have come to
call “glitches” or a short duration hop or
twitch of the aircraft. A longer loss otp the
RF link results in the mating call of the
pr?}]:lunional flyer (mating of the aircraft
with earth, usually permanent) of “I ain't
got it.”

Our reed systems do not depend on such
a tight RF link. Momentary loss of contact
or RF phase reversals are completely un-
noticed. Also, reeds are resistant to all
but the most severe interference. Conse-
quently, the proportional system requires

a more sophisticated and” more expensive
receiver than do reeds.

It is not the purpose of this article to
go into detail regarding the various pro-
portional systems. However, there are three
distinct approaches under development or
production. One uses variable tones trans-
mitted in alternate sequence for the four
channels of information. A second method
is best described as CW transmission of
either pulse-width variable carrier or
spiked off carrier, both of which utilize digi-
tal logic techniques for decoding. The third
system uses pulse width modulation of a
subcarrier or subcarriers in combination
with pulse rate changes or, as used in the
latest Pullen system, digital logic decoding
techniques.

System No. 1 is probably the oldest, and
in our opinion, the least practical system.
It is difficult to manufacture, tends towards
interaction of control, and hard to stabilize.
The error output to the servos is limited,
and consequently, servo tracking and re-
sponse is usually poor, The second systems
are all variations of the original Digicon.
They can feature excellent response, track-
ing and stability. However, we believe they
are subject to interference and are uniquely
subject to RF phase problems. The No. 3
systems can have the 'same features as
No. 2 combined with the interference
protection provided by the subcarrier. The
subcarrier system also eliminates RF
phase-shift problems. The major disadvan-
tage to the subcarrier system is the some-
what noisier servo movement caused by
the chopped subcarrier. This, however, is

B ELECTRONICS
BIGGER AND BETTER

BASICS FOR BEGINNERS
EXTRA FOR EXPERTS
FULL SIZE PLANS

BRITAIN'S RADIO
CONTROL MAGAZINE

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

SUBSCRIBE now:

1Y ¢ §5.00
2 Yrs. e $10.00

| Ace Radio Control, Box 301, Higginsville, Ma, |

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

City.
State.
Send 50 Cents for Specimen Copy

Zone
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NEW
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FOX

FOX 59R/C

Best of the big
motors! No “break-
in.”" Exclusive Fox
carburetion maintains

proper low speed
mixture at any
attitude,

Lightweight with
sadjustable high-low
throttle stops. No

escapement binding
here! Easy to
install.

FOX

MANUFACTURING COMPANY
FORT SMITH, ARKANSAS

Have More Fun with
RADIO CONTROL ... get

R/C primer

by Howard G, McEntee

68 PAGES ON:
Frequency and
licensing info
Control
Components
Transmitters
Installation
Model Boats
Field Tests
Maintenance
Troubleshooting

00w TO BSTALL AND: OPERATE #/C sz‘un

W PLANES, BOATS AND OTHER MODRS

This new book on the fundamentals of
radio control tells how R/C functions,
how to mount them, how to service and
maintain them. Many diagrams and
sketches on the USE of R/C, NOT on
building 'em!

Kalmbach Publishing Co.
Dept. 717-GL, Milwaukee, Wis. 53233

Enclosed find $2.00. Please send postpaid
your new book, R/C Primer.

Mame

Address

City, Zone, State

not noticeable at the control, and we be-
lieve that the subcarrier is necessary for
reliability.

The variety of methods for proportional
control under development indicates the
embryonic stage of design. They are all
complicated and the systems which show
promise are much more complicated than
the others. Perhaps there may soon be @
radical break-through with a simple re-
liable control system which all of us can
afford. It is also possible that we may be
entirely too old to enjoy the hobby when
this occurs. )

In the meantime, I believe those coming
into the hobby or now in it and ready to
advance to multi-channel control would
be well advised to move with caution. It is
much more fun to fly reliably with reeds
than to suffer with an exotic but unreliable
control system. For those where money i85
no object, we at Kraft Radio Control will
offer a custom proportional control system.
The price will be $800.00 to $900.00. Is it
worth the price for merely enjoying the
hobby, which should be our main concern?
It most certainly is not. However, if you
must have proportional control, we believe
it is worth every cent.

(Publisher’'s comment: Every once in awhile
a manufacturer will let his hair down and
speak straight from the shoulder. This, in
our opinion, is what Phil Kraft has done
in this article. His reasoning, we feel, is
logical and to the point.

Phil's interpretation of “true proportional
control” may not agree with other manu-
facturers’ opinions, or our own. We do
believe that the validity of Phil's statement
of policy merit the use of the columns of
GRID LEAKS, and we are presenting his
article with no cuts.

Comments are invited from individuals,
manufacturers, and other interested parties,
on this “perspective” on proportional.)

Gemini Switcher
(Continued from page 10)
capacitors, as they must be reinstalled

whenever the Transmite is used with a reed

system.

3, Locate where the red and brown
wires are soldered to the printed circuit
switching plate in the lid of the Transmite.
Solder one end of an Y&-in. length of
blue insulated hookup wire to the same
pad as the red wire on the P/C swilching
board. Solder one end of an 8-in. length
of brown insulated hookup wire to the
same pad as the brown wire on the P/C
switching board. Lead both new wires out
of the servo through the grommet along
with the rest of the cable.

4, Inspect the rudder Transmite ampli-
fier board and determine if two or three
100-ohm (brown, black, brown) resistors
are used in the area shown in figure D.
Transmite amplifiers built since mid 1962

have three 100-ohm resistors and this
amplifier requires no further modification.
If only two resistors were used the third
resistor must be added. Unsolder the
original blue wire (not the one just added)
from the P/C switching board. Now solder
one end of a 100-ohm resistor to the pad
where the blue wire was removed. Solder
the blue wire to the other end of the 100-
ohm resistor as shown in Fig. E. Goo or
epoxy the resistor to the P/C switching
board. The resistor just added is the resis-
tor shown in series with the base lead of
transistor Q6 on the schematic diagram,
The 100-ohm resistor need not be removed
if the servo is used in a multi system.
Reassemble the Transmite for use with
the Gemini.

Gemini Schematic and Circuit Operation:
For the purpose of simplifying the schem-
atic, Fig. F, several connections were not
shown. They can be clearly seen by men-
tally noting that RR1 ties to RR2, LR1
ties to LR2, and RN1 ties to RN2. RR2 is
the yellow signal wire and LR2 is the
orange signal wire from the rudder servo.
ENG1 and ENG2 tie to the yellow and
orange signal wires from the engine servo.

The positive end of a six cell series con-
nected battery pack is designated 0 volts.
Connections to O, -2.4, -4.8, and -7.2 volts
are shown—1.2 volts per cell.

Transistors in digital circuitry may be
thought of as switches. “On" transistors
will allow current to flow from the emitter
to collector whenever the base-emitter
junction is forward biased. For PNP tran-
sistors this means the base must be more
negative than the emitter, for NPN tran-
sistors the base must be more positive than
the emitter. “Off” transistors will not allow
current flow because their base-emitter
junctions are for forward biased. This
could mean either that the base and emitter
are_at the same voltage or that the base
emitter junction is reverse biased.

The Gemini circuitry consists of:

1. The rudder servo amplifier Q1-Q6.
The circuitry shown is basically that of
the Bonner neutralizing Transmite ampli-
fier and is included in the schematic to
show its function to the Gemini operation.
The engine servo amplifier is identical so
it is not repeated on the schematic in the
interest of simplicity.

In neutral, signal wires RR2 and LR2
are nonconducting. Q1 and Q4 are biased
off by their base resistors which are tied
to -7.2 volts. Q2 also sees -7.2 volts on ifs
base and is biased off, which allows Q3 to
remain on since its base is tied through a
resistor to -4.8 volts and the emitter voltage
of Q3 is about -6 volts. If the diamond-
shaped neutralizing wiper on Q3 collector
contacts either printed-circuit switching
pad (located in the lid of the Transmite
servo) either Q5 or Q6 will be turned on
and the servo motor Bl will drive the
P/C pad wipers in the proper direction
until the neutralizing wiper runs off the
P/C at neutral and opens the base Q35 or

batteries) e S
Size: RM-1 1-13/16 X 2-11/16 X 1

Current Drain: Approximately 25 ma ldle
35 ma Signal

SPECIFICATION FOR THE GEMINI SWITCHER

Ambient Operating Temperature Range: 0 to 130 dearees F.
Weight: Rudder-Motor Version (RM=1) ...........
RM-1 System (Switcher, rudder and engine servos, 3-yolt receiver and Nicad

............ S S0Zy

Construction: Glass-cloth epoxy-resin-laminated printed-circuit board. Separate color-coded
cables contain complete wiring to batteries, @ 3-yoit receiver, the rudder and the engine
servo, Industrial quality American-made components are used throughout.

Battery Requirements: Six 450- or 500-mah minimum capacity nickel cadmium batteries con-
nected in series and tapped at 0, —2.4, —4.8 and —7.2 volts.

Voltage Range: 7 to 9 volts measured across the six celis.

RM-1

RM-1
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ComMPLETE CONTROLS!
Rudder, Elevator,
Ailerons and Engine,
Wing Span: 57"
Wing Area: 620 sq. in.
Wght.: 5 lbs, __ om

.19 to .45
Engines

SINGLE TO MULTI CHANNEL RADIOS!

deBOLT MODEL ENG.

COMPLETE KIT
only $14.95

£ 2 or 3 wheel
landing gear!

and considerable FUN!
SEND FOR COMPLETE DETAILS!

CO.

EMBLY!

TAKE A GOOD

"JENNY”

THE NEW LIVEWIRE!

Yersatile! New Type Kit!
Use the “JENNY” Assemble the “Jenny™
for ... « . Like a plastic model

TRAINING! from completely fin-

: ished parts, even the
‘CRGB‘TI?I plywood fuselage! Kit
CONTESTS! has many unusual fea-
COMBAT! tures plus all the bits

and pieces required.

3833 HARLEM RD.
BUFFALO 15, N. Y., U. S. A.

Q6 circuit. The neutralizing wiper and the
limit switch wipers from the bases of Q5
and Q6 run in the same direction at the
same time and is shown by the dotted line
which indicates the wipers are mechani-
cally tied together.

Having shown that with no signal input
to RR2 or LR2 that the servo will self
neutralize, let’s take a look at what hap-
pens when a signal is applied. Suppose that
RR2 is tied to -2.4 volts. Two things hap-
pen. One, Q2 is turned on, which turns
Q3 off. No current can now flow through
the neutralizing wiper to either Q5 or Q6
even if the neutralizing wiper is on a P/C
pad. Two, Q1 is turned on and supplies
current through the limit switch wiper to
the base of Q5. Motor Bl drives and moves
down the P/C pads until the Q5 base
limit switch wiper runs off the end of the
Q1 collector P/C pad. Base current to Q5
is broken and the motor stops with the
rudder at full right.

During the same time the neutralizing
wiper has moved onto the Q4 collector
P/C pad and the Q6 base limit switch
wiper has moved farther down the same
pad. The servo will stay in full right until
the signal wire RR2 is opened. When RR2
is opened, the initial conditions for neu-
tralizing are set up and Q3 supplies base
current to Q6 to drive the servo back to
neutral from right. If, instead, LR2? had
been tied to -2.4 volts, Q3 would be turned
off as before and Q4 would supply base
current to Q6 and the servo would drive to
left rudder and remain there as long as the
signal is held. Neutralizing is the same as
for right rudder except Q5 will conduct
the motor current. If the signal is released
before the rudder servo gets to full right
or left, the neutralizing circuitry simply
takes over and drives the servo back to
neutral, The circuit operation just describ-
ed applies specifically to the Gemini opera-
tion. As a matter of interest, the servo
amplifiers operate identically in a resonant
reed relayless bang-bang multi hookup
except the yellow and orange signal wires
are tied to 0 volts through the vibrating
reed, and filter capacitors are tied between
RR2 and LR2 and 0 volts to filter the DC
pulses coming from the vibrating reeds.

2. The Schmidt trigger Q7 and Q8. The
Schmidt trigger is a voltage level detector.
It determines whether the rudder servo will
Tun toward right or left when the receiver
relay is pulled in. If the input voltage at
the junction of the 4.7K and 10K resistor
is more positive than minus one volt, Q7
is off and Q8 is on. When the input volt-
age is more negative than minus one volt,
Q7 is on and Q8 is off. The collector volt-
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age of the on transistor will be approxi-
mately -.5 volts and 'of the off transistor
will be approximately -4.8 volts.

3. The rudder servo “AND” Gates Q9
and Q10. “AND” Gates have two inputs
which must be of the correct polarity for
the transistor to conduct. The emitters of
Q9 and Q10 are tied together and are at
-7.2 volts when the receiver relay is open,
one input comes from the receiver relay.
The receiver relay ties across the 15-UFD
filter capacitor and supplies -2.4 volts to
the Q9 and Q10 emitters when the relay
is closed. (Transmitter key is depressed.)
The filter capacitor filters out relay con-
tact bounce which may be as many as a
dozen bounces lasting for 2 or 3 millisec-
onds. All relays and switches exhibit this
bouncing when they are closed, Pulsed
relay proportional fans take note,

The second input is supplied by the
Schmidt trigger. If the rudder servo is
resting at neutral when the receiver relay
is closed, the input to the Schmidt trigger
is 0 volts, since Q4 is turned off by the
-7.2 volt bias as described earlier and the
Q4 collector pad is tied to 0 volts through
the Q6 base limit switch wiper and Q6 base
resistors. Schmidt trigger Q7's collector is
at approximately -4.8 volt. “AND"” Gate
Q9 base is tied to Q7 collector through
the 2.2K resistor and, since Q9 emitter is
now tied to -2.4 volts through the closed
receiver relay, Q9 will now conduct to
signal wire RR2 and the rudder servo will
be driven toward right. Q8 collector is at
approximately -.5 volts and “AND” Gate
Q10 cannot. conduct because Q10 base is
tied to Q8 collector through the 2.2K
resistor and Q10 base (-.5 volts) is more
positive than its emitter (-2.4 volts). The
rudder servo will remain right as long as
the receiver relay is pulled in. When the
receiver relay is released, Q9 can no longer
conduct and the Transmite neutralizing
circuitry turns on Q6 to drive the servo left
toward neutral. The neutralizing current
flowing through the resistor between Q6
limit switch wiper and Q6 base causes a
voltage drop across the resistor. The volt-
age on the Q4 collector printed circuit pad
becomes more negative than -1 volt (usu-
ally -4 to -7.2 volts) and Schmidt trigger
Q7, Q8 switches and applies -.5 volts to Q9
base resistor and -4.8 volts to the Q10
base resistor. If the receiver relay is left
open, neither Q9 nor Q10 can conduct
and the neutralizing circuitry continues
to drive the rudder servo back to neutral.

If, however, the receiver relay is once
again closed while the neutralizing circuitry
is driving the rudder servo back to neutral
from right, Q9 and Q10 will now have -2.4
volts applied to their emitters. Only Q10

can conduct and this ties LR2 to -2.4 volts
which turns on Q4, which in turn supplies
current to Q6 to drive the rudder servo left.
Neutralizing circuitry Q3 was turned off as
Q4 came on. Since Q4 is now conducting,
the Schmidt trigger input continues to
stay more negative than -1 volt. When the
Q6 limit switch wiper runs off the Q4 col-
lector P/C pad, the 10K resistor from 0
volts to the Q4 collector acts as the Q4
collector load and the input to the Schmidt
trigger is maintained at more negative than
-1 volt as long as the receiver relay is
held in at left rudder. Now, when the
receiver relay is released, Q10 ceases to
conduct and the Transmite neutralizing cir-
cuitry turns on Q5 and drives the rudder
servo right toward neutral. As the relay

ADAMS
PROPORTIONAL
ACTUATOR

S
i ok

T R B B R AR
THIS PATENTED PROPORTIONAL ACTUATOR ha
many features not found on others of
its type. Designed for 34 A to 14 A
airplanes. Weighs 29 grams, has 30 ohm
coils on each side of the double coil,
pulling 100 MA at 3 volts. May be used
up to 6 volts. Designed for double ended
relayless or relay type receivers. Features
a Delrin bearing which never requires
any lubrication, and makes the actuator
free swinging, and is part of the secret
of its fantastic performance.

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

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

Adams Manufacturing Co.

Janesville, Wisconsin
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Lilizen -_SA:.F..

&

* SELECTIVE
SUPERHET Flying
for ALL Classes of
R/C

* COMPLETE
SYSTEMS
PACKAGES

Wl

RSH SINGLE CHANNEL
RELAYLESS SELECTIVE
SUPERHET RECEIVER

The SMALLEST Superheterodyne
Receiver on the market. oA or B
I2A plane accommodates com- 3
plete installation. Battery re-
quirement 2 pancells. Selectiv-
ity permits flying & planes at
same time. Especially designed
for use with CITIZEN-SHIP SPX
or TTX Transmitter.

Available in all & legal
FCC Frequencies.

6 CHANNEL ALL
TRANSISTORIZED
SELECTIVE
SUPERHET SYSTEM:

$189.95

Suggested List Price

$34.95

Suggested list price

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

Complete System—

SAVE $17.80

over items purchased separately
SL-6 ALL TRANSISTORIZED
High Power Transmitter. If pur-
chased separately, suggested
list price i . $74.95
RL-6 ALL TRANSISTORIZED
SUPERHET Relayless Receiver.
If purchased separately, sug-
gested list price... .. $54.95
3 TNA SERVOS purchased
separately — Suggested |ist
Price .cviiiiell, BR5.95

COMBINATION
PACKAGE

SL-&6 Transmitter and
RL-6 Receiver

~=  $119.95

Suggested List Price

SAVE $9.95

over items purchosed separately
Available in all legal FCC Frequencies

NEW BARGAIN PACKAGE
Complete Single Channel System.

SAVE $2.95
OVER ITEMS PURCHASED SEPARATELY
TTX Transmitter (no license required) pack-
aged with completely wired R/C Pak w/SE-2
Escapement—Suggested List Price...$61.95
w/PSN-2 Escapement—

Suggested List Price $59.95
CITIZEN-SHIP "Awards" Program
continued in '64
Send for Catalog for complete description of all

Citizen-5hip equipment and details of '"Awards"
Program.

LCilizen -SLLF..

RL-6

RADIO CORPORATION

810 E. &4th St. Indlanapolis, Indiana
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was released, Q4 collector voltage became
0 volts and the Schmidt trigger resets to
drive the rudder toward right the next
time the receiver relay is pulled in.

4. Engine storage trigger Q11. QL1 puts
out a positive going pulse each time the
receiver relay is closed while the rudder
servo is running from left to neutral. Only
during this phase of operation is RN1 more
negative than RR1 which is the condition
needed for making Q11 conduct. These
pulses are used to trigger the engine speed
storage circuitry.

5. Engine speed storage circuitry, bi-
stable multivibrators Q12, Q13, Ql4, and
Q15. The two bistable multivibrators are
similar in operation to the Schmidt trigger
in that one transistor is on while the other
is off. The difference is that the Schmidt
trigger output depends on the voltage level
at the input while the bistable multivibra-
tor changes state each time a pulse is
received. In others words, say that Q12
is on and Q13 is off. They will remain
that way indefinitely until their input cir-
cuitry receives a positive going pulse from
Q11. Then Q12 will be off and Q13 will be
on. The two will reverse outputs each time
a pulse is received. The bistable multivibra-
tor is the basic counting circuit in all
digital computors. The bistable multivibra-
tor composed of Q14 and Q15 is triggered
by a positive going signal from the collec-
tor of Ql3. The important thing to see
here is that while multivibrator Q12, QI3
changes state once for each pulse that
comes from Q11, multivibrator Q14, Q15
changes once for every other pulse from
Q11 since it is triggered only when Q13
collector goes positive, which is every other
time multivibrator Q12. Q13 changes. A
positive going pulse is one which goes from
a given voltage level to a more positive
voltage level.

6. “AND” Gates Q16 and Q17. Ql6

and Q17 complete the logic circuitry which
supplies -2.4 volt signals to the engine
servo signal wires, ENGI and ENG2. A
look at the voltage at the bases and emit-
ters of Q16 and Q17 will quickly show
their operation. There are four voltage
combinations available from the two multi-
vibrators. These four combinations cor-
respond to the engine speed sequence high,
medium, low, medium. ;

For the multivibrators assume the col-
lector voltage of the on transistor is -2.4
volts and of the off transistor is -7.2 volts.
These voltages are applied to the Q16
and Q17 “AND” Gates and are as follows
in Fig. G.

ais a7 Result
BASE  EMITTER BASE  EMITTER
-1.2 1.2 1.2 24  High ENG.
2.4 -1.2 -2.4 2.4 Med ENG.
1.2 <24 1.2 -1.2 Low ENG.
2.4 -2.4 2.4 1.2 Med ENG.

In high engine only Q17 is on because
its base is more negative than its emitter
while Q16 has its base and emitter both
at -7.2 volts and thus is turned off. In
medium engine neither Q16 or Q17 can
conduct since their base emitter junctions
are not forward biased. In low engine
Q16 is on and Q17 is off.

As each pulse is put through Q11 the
engine speeds will be repeated in sequence,
When either Q16 or Q17 is on the engine
servo will run to one extreme or the other.
When both Q16 and Q17 are off the neu-
tralizing circuitry in the Transmite returns
the engine to medium speed.

The engine storage multivibrators, then,
will count and store the number of engine
speed change pulses received and will
change the engine speed accordingly and
hold it there until the next engine speed
change pulses are received.

OMEGA SALES & ENGINEERING

OMEGA'S MINIATURE “SPDT” MAGNETIC REED RELAYS

MODEL PULL-IN SENSITIVITY

300-DT 6 to 10 Ma max @
1.8 to 28 V

HR-DT 2 to3 Ma max @
7 o8N

OMEGA MINIATURE “SPST” MAGNETIC REED RELAYS

MODEL PULL-IN SENSITIVITY
AR-300 8 tol5 Ma @
25 to 45 V
AR-500 45 to 10 Ma @
23 to 50V
HR-1 15 to 27 Ma @
55 to 9.5 V

RESISTANCE PRICE EA.
300 ohm $5.95 p.p.
3600 ohm $6.95 p.p.
RESISTANCE PRICE EA.
300 ohms $3.50 p.p.
500 ohms $3.75 p.p.
3600 ohms $4.00 p.p.

NOTE: For a Specific Pull-In of any of the above, add 25¢ to the price of each unit.

SIZE: 35" x 3" x B”

Send Check or Money Order — No C.0.D.’s.

[] Model 300 DT — $5.95 p.p.

NAME

[) Model HR DT — $6.95 p.p.
[ Model AR 500 — $3.75 p.p.

[] Model AR 300 — $3.50 p.p.
] Model HR 1-—$4.00 p.p.

STREET

ciTY

STATE ZIp

OMEGA SALES & ENGINEERING e BOX 321, RACINE WISCONSIN 53401
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The Monitor
(Continued from page 2)

down finally he made some 100 vertical
banks.” After it hit the ground he realized
in his excitement that he had not let up on
the button. While the Cub stood up, the
tube receiver. not very well tied down, was
sn";a“shcd and the escapement was a “pret-
zel.

_ Reminding us of a remark we'd made
in Flying Models that “there is no need
to teach model building to any reader
capable of tackling R/C, etc.,” Tony com-
mented, “. . . but it seems all the writers
find no need for explaining anything in
detail. One is supposed to know all these
thing somehow, or one has no business
fooling with radio. How does one learn
when there is no person around to explain
the workings of this highly intricate thing?

"l saw an ad for a new type of pulse

set-up. I wrote the manufacturer to please
send me some details. Apparently, they just
make them. They don’t explain them. So I
will not buy same. 1 bought a lot of things
that I probably will never use, just to learn
the how's and why's.
. "There’s a young lad here who would
like to get into R/C, but the price tags
of some of the equipment loom very large
since his income is so small. T think this
is the biggest problem that is keeping the
younger set out of this wonderful sport,
even more than a lack of a helping hand
from oldtimers,”

We since had several long, long letters
from Tony. He went through a disastrous
big powered glider and, after it settled off
a cliff with a tiny engine howling like mad.
and cracking it up several times, asks why
the manufacturer didn’t say it was for
experts. He started off with a McCoy 19
on a Freedom 15—a perfectly good model
by the way—cut down to a Fox 15 and

s
i
i
i

A

The biggest smile in this pic belongs
to Harry Sampey, caught talking shop
at Toledo Conference by GL photog.

finally a Fox 10 turning a 9 x 4 before he
could fly it, and this sort of thing is almost
standard procedure with @ beginner any-
way. He seems to have hit the jackpot with
a Skylark with a Fox 15 and a 9 x 4 prop.
(Perhaps he has only finally mastered con-
trol technique.)

“Now I am interested in 2 battery com-
plement that is lighter and also recharge-
able. But I can't decipher the ads and this
is maddening, For example,” Tony points
out, *a nicad 500 mah, or a 250 mah—
what is it? How many volts does it put
out? What do I need for running an escape-
ment and a 3-volt receiver? I like to have
a separate battery for the receiver and the
escapement (you learn by osmosis!). Why
can't the manufacturers explain these
things? They would sell more if the aver-
age guy was able to understand the mum-
bo-jumbo. Don’t they realized that begin-
ners could use nicads? Most beginners use
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RADIO

-CONTROL

9810 WYOMING, DET. MICH. 48204 deptalLs

1. All transistor tone transmitter with laft hond thrattle edvance and retard,

Clip ond paste fto card for your free
copy of ‘'‘Quick Blips"" or shoot us @
dime for the latest World Wide cata-
log, don't forget your nome and
address.

O Please send me Quick Blips

01 Here's my dime for a catalog

Edsy on the pocket book. Easy to install, The
Multiplex Master Proportional Radio Control system
puts you in the air right now! Enjoy the versotility
of "multi"” flying with this fine deluxe completely
built-up system. You get transmitter, decoder,
receiver, 3 proportional servos, trimmable motor

Just plug it together and GO! Superhet and fully fail
sofe of course. Yes, with the Multiplex Master you
can operate nose wheel, brakes and more. All this

for only $224.95.

TWO WORLD iﬂf magnificent
A :
BN ].('uozrr':‘:l-'ls" from Top Fiie

servo, battery pack, field chorger and service kit,

2. Decoder will provide two separate and simultenseus commands, ene
selective command. 3. Super Hat receiver, single tuning slug, rejects adjo-
cent chonnels. 4. Battery pack. 4. 1200 moh nicad pack included. 5. Proper-
tional servo, 4% to | gear ratio, low current drain of 150 ma during operation,
6. Trimmabie throttle servo, med. 1o fost throtile operation. Complerely wired

reody to plug in. Field charger not illustrated.

You can't bear it! §12, 95 gets
you o battery pock of solder

* tabbed 500 moh nicad sintered

13/8 dia. X 17/8,
¢ NEED BUTTON CELLS?

ea. 500 mah 2.3% ea.

§ plate cells. Welded together and

4 sleeved with vinyl, Wi, 4.7 oz

225 mah .85 ea. 450 mah 1.47

All cells have sclder tabs

dry cells because they don't know what
else to buy. (Tony uses nicad in a general
sense—it 1s a Gould-National tradename.)

“Someday, I might like to go to pro-
portional with the single-channel gear 1
now have. But first I have got to know
more about what’s a good unit, and what
isn't. And, more to the point, how does it
work? A guy does not have to be an elec-
tronics expert to fly R/C but from all that
I]'kget out of the ads, it would sure help
tRE

Back in the days when everything was
single-channel and there was only one
make of escapement and everybody used
standard dry batteries, it was comparably
easy to write useful instructional articles.
Today there are so many variations to radio
that the story cannot be told properly even
in a book. Nor is it very easy, or perhaps
even feasible, to prepare a completely

honest article about even such a simple
thing as single channel.

Two summers ago when we designed the
Miss America kit, we ran the gauntlet of
almost every make of relayless receiver, re-
ceiver and escapement combination, dry
batteries, alkaline batteries, and nickel
cads. No beginner looked worse! Do you
tell a beginner he must use nickel-cads
when the voltage—and it is more when
freshly charged—may exceed the safe
voltage of a receiver, or that a receiver
may not even oscillate (what's that?) at
such a voltage. That on a hot day a transis-
tor may leak, due to this voltage, to hold
the escapement in, or to lock it in when in
the air (interference, you say!). What
about dry cells with false bottoms? Ditto
on energizers. What about escapement
spring tension—sometimes set so low that
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IT'S TRANSISTORIZED

Solid state servo amplifiers are employed, and through
advanced design technigque and the use of high quality
components, they are immune to extremes in temperature
and humidity.

IT'S PREWIRED

Elevator and rudder servos, Dee Bee modified Bellamatics,
are mounted on a sturdy 2% " by 57 fiberglass base, along
with the servo amplifiers, the on-off switch, and sockets for
plugging in the aileron and engine speed servos.

IT’S SMALLER

the QUADRUPLEX “21”

That means only 21 ounces of airborne equipment, inciud-
ing the four 1.25 amp/hour nicad rcvr/servo battery pack.

The model “21"” receiver measures only 24" by 178" by
334", The “21" transmitter, with circuitry nearly identical
to that used in the Mk |l and including a front panel charging
jack, is two inches shorter than the Mk 11

IT’S TESTED

In spite of continued requests from fiyers who knew he had
a superhet Quadruplex receiver over a year ago, Don Brown
wouldn't release the “21" until it had gone through many
hours of test-flying and bench-checking. The problems of
combining superhet with multi-simultaneous tone separa-
tion have been overcome. Don has been the guinea pig.
You are expected only to have the pleasure of using de-
pendable equipment!

iT'S $479. COMPLETE

Includes transmitter, receiver, amplifiers, four servos, and
all required sealed nicad batteries.

Still the most for the money in multi-
proportional equipment, the superregen
QUADRUPLEX Mk I, on CB or 6 meters,
will continue to be available for the re-

markably low price of $38995

@ ® & & 2 5 & & 0 B O & S P 4 e

CHARGER . . . Not included with the *'21"" or
Mk Il systems, a, transmitter and receiver
battery charger is available as added relia-
bility insurance—only §15.95

DEE BEE

ENGINEERING CO.

even an .049 will cycle the thing until the
rubber runs down. The details are legion.
Do they really need to be?

What will help? Well, for one thing, we
“experts” seem to have forgotten that sim-
ple models are just as much fun as the
multi missiles, that flying them properly is
a special art, that reliability, in any system
and for any modeler, is of paramount im-
portance, that we can’t take simple things
for granted, that people need help, that we
all need to explain better and go easy on
this insider’s jargon stuff . . . ad infinitum.

Williams Bros. wheels lend old-time
air to period crates. Great for WW-1.
Here, ye ed dolled up an Airknocker.
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This schematic shows changes to the
Phelps’ receiver for 50-54 mc usage.

We suppose the Bulldog tank, to say
nothing of the boat pictures, in this issue,
and the Nautilus sub in the last, may not
interest every airplane man. Having built
90-plus R/C planes and at long last losing
count, your editor can take or leave things
that are aquatic or run on the ground, but
to ignore anything as substantial as R/C
boating today seems akin to editorial segre-
gation. We have faith, however. that the
constructive info and ideas. especially in
operational systems, displayed in the rela-
tively few such items published in GL, will
not be lost on the most avid plane enthusi-
ast, who we suspect, has moments when
he’d like to forget the repairs or the latest
interference rumors.

Extra pages allow us to broaden policy
without decreasing the things for which
GL always has been noted.

FOR YOU:

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

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

Whether at home or abroad, your RCM
editors are constantly searching for new
and better material. Foreign news, com-
piled by Cliff Rausin, is brought to you
while it'is still news; W. R. Weaver dis-
cusses RC techniques in the Far East;
Bill Murray scans the Canadian scene;
and whether in Germany or Belgium,
South Africa or New Zealand, RC acti-
vities from every far-off point of the
globe are as near as your mailbox.

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

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

]
Gentiemen:
Enler my subscription to R/C MODELER

[] for 1 year for § 5.50
[J fer 2 ysars for $10.00

Mames

Addrazs

Clty. State.

Clip and Mall This Coupon with Payment fo:

R/C MODELER

P.O, Box 487, Sierra Madre, Calif.

-

GRID LEAKS ® May-June 1964

s




Keaft Custom Radio Control

TAKES PLEASURE IN ANNOUNCING AN EXCLUSIVE

e

FRANCHISE DISTRIBUTION PLAN!

-_ﬁ_._—..--n-a.;.- e

In order to pass on to the consumer the lowest
possible user cost for quality R/C, Kraft Custom Radio
Control announces that effective March, 1964, all Kraft
Custom equipment will be distributed exclusively by

through Franchised Dealers. New prices also will go
into etfect.

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

KRAFT CUSTOM PRICE LIST 3-64

Model No. Item User net
KTx1 and KR-1 Matched Single Channel Transistorized $ 64.95
Transmitter and Single SH Receiver
(NOTE: Both are new items)

| KTI10 - KRI10 Matched 10 channel Receiver and $189.90
Transmitter
KTIi2 - KR12 Matched 12 channel Receiver and $209.90
Transmitter
i KT-10 10 channel Transmitter $119.95
; KT-12 12 channel Transmitter $129.95
KR-10 10 channel Receiver $ 79.95
, KR-12 12 channel Receiver $ 80.95
KRSC-1 Single channel Convertible Receiver $ 49.95
’ Available in the following frequencies at the same prices;
¢ CBx 26.995, 27.045, 27.095, 27.145, 27.195 mc.

Hams: 52.950, 53.025, 53.100, 53.175, 53.250 mc.
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Keaft Custom Radio Coutrol

1 SOUTH EL MONTE, CALIFORNIA



AWARD WINNING “SAMPEY 404" PROPORTIONAL EQUIPMENT

HOLDER OF NATIONAL CHAMPIONSHIP AND WORLD’S ALTITUDE RECORD

We are pleased to announce the organmizing of a suitable nationwide eredit
plan with a well-known and reputable finance company such as General Electric
Credit Corporation. The success in obtaining this credit plan was due mainly
to the past history of the Model 404 production standards and our stability
as a sound manufacturer of remote control equipment. After nearly two
years of producing the 404 system you will find the first production. models
still leading the field in performance and durability. Most important to credit
organizations is the depreciation factor. We are careful in the design of our
modifications as not to make our early models obsolete, as a result, the resale
value of a 404 is extremely Hhigh. -

= o f.|

~ OnTIME!

. ROUGH SENERAL Gy EcEcTAIC .“ME' PAYMENT_ PLAN

CREDIT COTPORATION

MODEL 404-B1 BASIC SYSTEM

1 ea. Transmitter — 1
ea. Receiver Super-Het,
4 ea. 575 Servos.
The Model 404-B
transmitter and re-
ceiver operate on 4.8
volts. Use your pres-
ent batteries to oper-
ate the system.

$79.00 Down — $20.97 Per Month

PRICES

Model 404-B3 Complete System
(with extras) z .

Rt 38 = ‘>>}'> i
$ Same as Mode! 404-B2 Plus D B
1 ea. Preprogram Motor | %
Control (Aux. Channeh—1 .

Model 404-B2 COMPLETE SYSTEM

1 ea. Transmitter — 4 ea.
$ Servos — | ea. Receiver—1
ea, Dual Charger —1 ea.
Airborne Power Pak—1 ea.

o

$98.00 Down Transmitter Pac — 1 ea. $105.00 Down  ea. Pitch Reversing Control 3.%?%?

$26.22 Per Mo. Power Junction. $27.53 Per Mo.  (Inverted Flying). gl o

"-—-——-ﬂ——_-———-__-——-“——‘-
After nearly two years of manufactur- i TO SPEED YOUR ORDER — PLEASE CUT OUT AND MAIL ‘l
ing proportional systems, the famous i 1
Model 404 is being advanced to a Model i SAMPEY & COMPANY, INC. [] ADDITIONAL INFORMATION i
.&04-3_ which is now in ftf.r?l production., | 1607 FORSYTHE ROAD [[] PRE-PAID CASH ORDER i
Identzqal to the modsl .&0.{\ e t!.” a-spects l ORLANDO, FLORIDA D TIME PAYMENT ORDER I
but with a few added features, such as 7 i
the elimination of the airborne power | NAME [] MODEL 404-B1 |
converter and subsequent change in voli- ; [] MODEL 40482 i
age to 4.8 wolts to permit five hours ADDRESS. i
flight time on one charge. Other fea- i city i e [] MODEL 40483 4
tures inelude changes in the servo to al- I i
low for an extremely long life under all ! AMOUNT ENCLOSED WITH ORDER $ _ BALANCE § i
conditions. These design advancements i # : . i
along with increased production have ol i Please make cash payment by check or money order—20% deposit required on all

lowed us to lower our prices and still % C.0.D. orders—all time payment orders will be shipped by REA or truck. 'l
" 4

p?‘aducs with the highest cma.lity. A P —————————— =R TR R R Rt

"Sampey & ( ompany

&

e

1607 Forsythe Road Orlando, Florida
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