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ELECTRONIC

CONTROL |

BY JAY W. EITELMAN

t all started back in December,

1975, while thumbing through

my RCM where | found an elec-
tric car article. With electronics being
one of my too many hobbies, | thought
that building an electronic speed control
would be an interesting and fairly easy
project. Since then, | have suffered
countless hot transistor burns, sleepless
nights and generated several scrap
boxes full of failures.

One of my major discoveries was a
new and remarkably fast means of
communication being telemodeler. Now
the postman is suing me for a double
hernia, and the phone company has
charged me for replacing five miles of
worn out phone lines and six sets of
bells. The moral to this story is don't read
RCM, and don't tinker with speed con-
trols!

Being a newcomer to the sport of R/C,
I thought that things with wings made the
world turn. | was quite surprised to dis-
cover the world of scale boating, which
suddenly appeared in my mail box and
at my telephone. Meeting these fine
modelers and their fascinating projects
has been a very rewarding experience,
and | guess that reading RCM isn't all
bad.

From this experience, | have con-
cluded that the major problem of the
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scale ship builders is the method, cost
and reliability of the speed control which
has also been indicated by several
Radio Spectrum column comments.
This article is intended to help those fel-
low soldering iron jockeys, and | don't
recommend its construction or use un-
less you have a working knowledge of
transistors and ohm laws, or at least
have a friend who can help.

| have observed that the average
modeler does not have a degree in elec-
tronics and, with this in mind, the so-
called mechanical servo driven con-
trollers are hard to beat since they are
easily understood and repaired; there is
relatively little loss and, excluding the
servo, inexpensive.

The electronic controller, if home-
built, can be inexpensive when com-
pared to the servo that it eliminates;
should operate relatively cool without
requiring special cooling techniques;
can provide instantaneous and a
smooth response; and doesn't require
any periodic maintenance or adjust-
ments. On the other hand, it is more
susceptible to destruction if mis-wired or
mis-used and, due to its mysterical na-
ture and quick response, it can be falsely
accused of causing problems which can
handicap its installation or field repair.

| have observed several installations

Y using this controller and its similar pre-

decessor. Some of these installations |
would term a gross mis-use, and much
to my surprise they are still working. My
Chief Test Captain, Mr. Bob Schefke,
accuses me of being too pessimistic and

conservative in my recommendations
and specifications. Since he has seen
and used it with larger motors than rec-
ommended, | must conclude that this is
an endorsement of its reliability but, Bob,
| told you it wouldn't drive that starting
motor even though it did operate for the
full event.
CIRCUIT DESCRIPTION

The design objectives of this circuit
was to provide both forward and reverse
porportional speed control; to interface
with either positive or negative pulse
systems; to be compatible with motor
voltage requirements of 6 to 12 volts; to
provide in excess of 5 amps of motor
current; and to consist of inexpensive
and available components.

The control was built around the new
Signetics NE 544N servo integrated cir-
cuitwhich has been discussed in several
previous Radio Spectrum columns and
can be obtained from many Signetics
distributors for about $3.00

The circuit operates on the slow
speed switching principle in which the
motor is turned on and off at the frame
rate of the transmitter. The percentage
of on-time is varied to produce a variable
motor speed. A complimentary bridge
output configuration is used to provide
the bi-directional current which enables

text to page 116
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ELECTRONIC SPEED CONTROL

from page 86

both the forward and reverse directional
control.

A constant current driver configura-
tion is employed to provide interchanga-
bility between systems using different
motor supply voltages. A pulse inverter
stage is included for either positive or

negative input pulse operation. This con-
trol was built primarily for the electric
scale boat applications, which use the
lower current motors, and where a slight
voltage loss can be tolerated or com-
pensated for by increasing the motor
supply voltage. The relatively low output
current capability and the voltage loss of
the bridge output would be a serious
disadvantage in an application where
speed or power is a primary concern.
This control should not be used to

drive motors which consume more than
5 amps when stalled and operated at the
desired voltage.

SPECIFICATIONS
Receiver supply voltage: 4.8v nomi-
nal, 6.0v maximum.
Receiver supply currentdrain: 6ma to
50ma depending on throttle posi-

Hon. to page 118

£
WingiSpan ... 128"
Wing Area ...... 750 sq. in
Wing Loading ......8-10 oz.
T o e 48.5"
Weight ....cieuecs 42-48 oz.
Aspect Ratio ......... 21.85

WINDSPIEL MODELS

FOKKER FK-3
1/6 Stand-Off Scale now in full kit
form and completely redesigned for
one thing: Thermals

Rt. 3, Box 457, Coeur D'Alene, Idaho 83814

(208) 664-6894

KIT INCLUDES:

® Poly Glass fuselage.

Canopy.

® Machine-cut wing and stab
rib.

® All balsa and spruce.

All necessary hardware.

® Easy fo follow full size plans
and insfructions.

$89.50
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MAKE WAY FOR THE WAVEMASTER!
The most beautiful amphibian ever offered.
A 6 ft. span R/C kit designed by Ken Willard.
The ideal sport plane — Quickly converts to land or water.
Suitable for any 4 channel proportional & .60 engine.

Precision molded and cut gleaming white plastic . . . foam cores only.
Balsa tail surfaces and specialized hardware.

WING SPAN 72" LENGTH 56" WT. 7V2-8"2 Ibs.
$89.95 + $5.00 shipping — Send stamp for brochure

KING’S R/C DISTRIBUTORS
730 Broadway, Redwood City, Calif. 94063 ® (415) 366-8715

72-Hour Turnaround

ORBIT MICRO-AVIONICS
PRO-LINE ROYAL

Genuine Parts, Factory Trained Specialists

MILLCOTT

MILLCOTT CORPORATION
Radio Control Electronics & Services

1420 VILLAGE WAY, UNITE
SANTA ANA, CALIFORNIA 92705

Weekdays 8 AM-5 PM Saturdays Until Noon

547-3055
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Motor supply voltage: 6.0v to 12.0vdc.

Motor supply current drain: 0 to
200ma in addition to motor con-
sumption.

Maximum output current: Not less
than 5 amps.

Voltage loss, typical: .5v with 2 amp
load, 1.0v with 5 amp load.

Input pulse polarity: Positive or nega-
tive.

Size: 112" x 212" x 118",

CIRCUIT THEORY

The operation of the Signetics' IC is
basically the same as its typical servo
application in which it compares the
input pulse width to a reference pulse
width and produces an error pulse. This
error pulse is stretched producing an
output with a variable duty cycle.

R1, R2, R3 and Q1 comprise a pulse
inverter stage which will accept a nega-
tive pulse and provide the positive pulse
required at pin 4 of IC 1. Since this PNP
stage is normally biased off, it will not
effect a positive signal at its collector and
the control can be interchanged be-
tween positive and negative pulse sys-
tems without modification other than
providing the correct input wiring. These
components may be omitted for use with
only positive pulse systems.

C5 is employed to reduce the suscep-
tibility to radiated noise pulses which can
be picked up by the input wiring. This
effect is dependent on the specific appli-
cation and installation, and proper motor
noise suppression must be included for
a complete cure.

The NE 544 will produce a regulated
2.0vdc output at pin 3, which is used for
the external components.

C1, C3, C4 and C11 are used as AC
bypass capacitors for their respective
DC signals. For those scrap box buil-
ders, these values are not critical.

The time constant of R4 and C2, in
conjunction with the DC voltage re-
turned to pin 14, determines the width of
the internal reference one shot muilti-
vibrator, which is normally set to about
1.5 msec.

The time constant of R6 + R7 and C6
determines the amount of pulse stretch-
ing, which controls when full throttle is
achieved relative to the width of the error
pulse.

The value of C6 will establish the
amount of dead band. This dead band,
as related to a speed control, deter-
mines the amount of control stick
movement required before minimum
throttle is applied. The very tight dead
band of the typical servo application
would make it practically impossible to

to page 120



IN C « 535 DAVISVILLE ROAD « WILLOW GROVE, PA. 19090 « (215) 659-3900

SMOOOTH LANDINGS

SINGLE GEAR
FITS NOSE OR
MAIN GEAR
$3.50 to

$4.00

SET OF 3
FOR NOSE
AND WINGS
$9.95 to
$10.95

Strong, lightweight, “REALISTIC" landing
gears eliminate erratic vibration and fea-
ture short fulcrum for ground hugging
ability. Caster action. Adjustable pres-
sure. Easy to customize. Sizes to fit
wheels from 1 3/4" to 3"

SUPERSTAR OF STARTERS
Sales zooming past 100,000. The starter
that's turned on the whole world. Has
higher torque & RPM's, heavy duty,
long life motor, “instant-on" strip switch,
safety hand guard, and 2-year guarantee.

GLOW PLUG KLIP

Fully assembled and unbreakable. Strain
relief feature ends broken wire problem.
Free replacement if this Glow Plug Klip
ever breaks.

PROP-LOC
AT NEW LOW PRICES

Hi-tork spinner for smoother idle. Cone
available in 1%", 1%" 2" 2" 2%"
and 23" in white, black or red. Now only
80c, hardware only $1.10. Two-piece
aluminum spinner-ette available in
5/16-24, 1/4-28, 6 mm and 7 mm
threads. Now only $1.10 complete.

ELECTRONIC SPEED CONTROL
from page 118/86

obtain a neutral setting. The specified
value of C6 will provide about a 10%
dead band relative to the total stick
travel. For those who may wish to
change this dead band, increasing C6
willincrease the dead band, and R7 may

need to be reduced to restore the range
adjustment.

R8 determines the amount of
minimum output pulse (throttle) that can
be achieved. R8 was chosen to produce
a very short pulse.

Pins 9 and 13 of the IC provide the
forward and reverse output pulse. These
outputs are floating when the controlis in
neutral, and RS and R10 are employed
to pull these outputs to ground.

Q4 and Q5 comprise the constant cur-
rent drivers for their respective sides of
the bridge output stage. The amount of
drive current is established by the 3.9v
output from IC 1 —9 or 13, and the value
of R12 and R15. The D42C1 driver was
chosen for its high free air power rating
of 2.0w. This power limitation deter-
mines the maximum motor supply vol-

tage and drive current. to page 122

THESE TWO ELECTRONIC THROTTLES
GIVE FULL SPEED CONTROL OF YOUR

ELECTRIC

MODEL...

These are the
world's most ad-
vanced solid-state
motor speed
controls for electric-
powered cars,
boats, planes. They
eliminate servos,
cumbersome rheo-
stats and micro-
switches. Plug into
receiver throttle
connector. Unique
“Unidrive"*circuitry.

*Pat. pend,

2rvo
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NO RISK 21-day trial. If you are
not COMPLETELY SATISFIED,

e

we will immediately BUY BACK

any items you purchase! Send

check, money order or C.0.D.

We pay postage. Or call our

order taker right now:(213)-

780-3020.

Send me my:

OET-3 345.95 [CJRET-4 $58.95
| enclose $

(Calif. res. add 6%

Electronic Throttle Model ET-3
Model ET-3 is the highest efficlency, fully pro-
portional forward speed control. Controls
Astroflight 02 thru 25, Dumas and Kroker
motors and others rated 4.8-36V, 20 amps max
Waorks with positive or negative pulse receivers
No adjustments required. Extends flight time by
as much as 300%. Same size and weight as a

with all 1/12-scale electric cars

Price $43.95

Reversing Electronic Throttle Model RET-4
Gives fully proportional forward and reverse
control from only one channel, Controls Astro-
flight 05 & 10, Dumas, Vantec IM-4 and others
rated 3.6-12VDC, 10 amps max. Compatible

Price $58.95

NAME
STREET
CITY
STATE ZIP
MOTOR
R/C EQUIP

VANTEC

8070 Langdon Ave.
Van Nuys, CA 91406




Midwest
and Nick Ziroli
team up

to give you an
exciting new
way to fly!

Near the end of World War II, German jets screamed through
the battle skies of Europe. But the hot new Luftwaffe jets
came too few and too late to stop the massive Allied air
armadas that ruined the Reich.

Now Midwest brings vou one of Hitler's hottest fighters —
the trimly lethal Heinkel 162. Midwest's new stand-off scale
RC model was designed by noted scale model builder Nick
Ziroli. And he designed the He 162 with ducted fans in mind.

The jet pod on the Heinkel will easily accept a .40 Axiflo ducted
fan — a lightweight, aerodynamically efficient, low cost kit as
technically advanced as those first German jets.
Midwest's He 162 and Axiflo will put new excite-
ment in your flying . . . see it at your hobby
dealer today!

l Midwest Products Co., Inc.

400 S. Indiana Street
Hobart, IN 46342

Send 25¢ for Full Line Catalog.

Nick Ziroli, noted scale modeler with his
Heinkel 162, jet fighter.

DUNHAM'S E Z w
CHECK BATTERY CASE

An electrical check is not sufficient,
batteries should be inspected
' visually also. Specially designed
case for quick, easy, inspection of
your nicad battery. Catch corroded
cells, weak or broken connections
and pinched wires before they
cause a crash. Easy to install. Not
necessary to remove wires or
connectors from your present
cells. Available in sq. or flat type for
500 ma cells, flat type for 450 ma
cells.

Guaranteed, even for crash

DUNHAM'S R& R
P.O. Box 34002
1100 N. Lake Havasu Ave., Suite |

ELECTRONIC SPEED CONTROL

L. Lake Havasu City, Arizona 86403

damage. PRICE: $1.95 )
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from page 120/86

The D44H2 and D45H2 output de-
vices were selected on the basis of their
cost, high beta, and saturation charac-
teristics. The actual circuit performance
will depend on the pot luck parameters
of the specific devices used. The several
units that have been assembled indicate
that a 5.0 amp output and a total satura-
tion voltage loss of about 1.0v at 5 amps
represents the minimum performance of
this circuit.

For those experimenters who may
wish to try some changes, | will mention
that the circuit board was designed to
accommodate the larger TIP35 and
TIP36 transistors, and there is room for a
separate heat sink for the two drivers.
The three unused holes just happen to fit
several of the 5v regulator IC's for
back-powering the receiver. The
maximum current, and minimum input
voltage must be carefully considered fo
avoid receiver problems or destruction if
a regulator is to be used.

ASSEMBLY HINTS

(1) C5 (which is not shown) will oc-
cupy the same holes as pins 4 and 5 of
IC 1. Drill accordingly and install C5 and
IC 1. Observe that pin 1 or the index of
IC 1istoward the top of the circuit board.

(2) Using two spare resistor leads, in-
stall the jumpers adjacent to the ends of
IC 1.

(3) C1 is installed on top of IC 1 with
its positive end toward the bottom of the
board.

(4) C2, C3, C4 and C6 are installed
with their positive end up and positioned
as shown.

(5) Ifthe control is to be used with only
positive pulse systems, the components
Q1, R1, R2 and R3 may be omitted. The
jumper wire to IC 1-4 will be replaced
with the white positive pulse input wire
which will connect directly to IC 1-4.

(6) Install the receiver input wires as
desired. The white wire may be omitted if
the control is to be used in only negative
pulse systems.

(7) When installing R12, position it
about 1/8" above the circuit board.

(8) R15 may require sleeving to pre-
vent a short to the collector tab of Q5.

(9) Complete the resistor, poten-
tiometer, disc capacitor and jumper in-
stallation as shown.

(10) C11 is installed with its positive
end down and positioned as shown.
Check for case clearance.

(11) Install the four diodes, observing
the polarity as shown.

(12) Bend the collector tabs of Q4 and
Qb5 as required to clear the case and C1.
Note that the index (or emitter) is
positioned toward the top of the circuit

to page 124



WANT TO BE A FAMOUS

RACE CAR DRIVER?

TRY 1/8 SCALE R/C CARS

WORLD CHAMPIONS
JOIN THE WINNERS

WE SHIP WORLDWIDE
Send for free Catalog

ASSOCIATED

1928 EAST EDINGER

NEW RC 200 KIT

SANTA ANA, CA. 92704 USA

ELECTRONIC SPEED CONTROL

from page 122/86

board and install these devices so that
their collector tabs cannot short to each
other or any other component.

(13) Install Q2, Q3, Q6 and Q7 so that
their collector tabs face the outside
edges of the circuit board. Solder only
one lead of each device since they will
probably require repositioning for true
case alignment. Q2 and Q3 are the
PNP's which will be the green pair.

(14) Install the three motor supply
input wires and the two motor control
wires. Use 22 gauge stranded or larger
to avoid wiring losses.

(15) Install the case assembly by
mounting to the four output transistors.
The two case halves must not short to
each other or any other component.

(16) Reposition the four outputs as
required for case alignment and com-
plete the soldering. Be sure to tin all
exposed copper to prevent oxidation
and increase the conductivity.

(17) Be sure to use lock washers for

the final case installation.

INSTALLATION SUGGESTIONS

Figure 1 illustrates the standard
speed control installation which uses
two separate power supplies to power
the receiver and motor. A positive pulse
system is shown using the white re-
ceiver input wire to the control. The grey
wire is either removed or disconnected.
A negative input system would use the
grey input wire and the white wire would
remain disconnected. The optional 4.8v
input is left unconnected and this green
wire may be removed.

Adequate noise suppression must be
installed at the motor and the antenna
and receiver wiring must be positioned
away from the motor and its associated
wiring. Using a single capacitor across
the motor terminals is recommended by
a few of the motor manufacturers, but
has been inadequate in a few installa-
tions due to motor case radiation. The
two capacitor arrangement with each
capacitor connecting to the metal motor
case has been sufficient in these prob-
lem installations.

Figure 2 illustrates using the con-
trollers power input wiring to back-power

the receiver through its servo output
connections. This option will simplify the
power switch and charging connector
wiring if the receiver power could be in-
cluded in the motor battery pack. In
order to use this option, the receiver's
4.8vinput must be wired straight through
to each servo output. If the receiver's
wiring is unknown, it should be visually
traded or checked with an ohmmeter.
Figure 3 illustrates using a tapped
motor supply to provide the 4.8v receiver
power. This arrangement may result in
problems due to voltage fluctuation
created by the current drain of the motor.
This problem is generally a shiftin servo
position caused by throttle position or
motor loading. The extreme problem is
erratic operations due to glitches in the
receiver’'s decoder. These problems are
determined by the design of the R/C sys-
tem, amount of current consumed by the
motor and the capacity of the batteries
used. If the R/C system is a late design
which uses a servo IC that provides
internal regulation, the odds are that this
arrangment can be used without any ad-
verse effects.
to page 126

MOCONTROL

$656.95 LIST

DEALER & DISTRIBUTOR
INQUIRIES INVITED

vC
CAR SPEED CONTROL

®BEST SPEED CONTROL IN THE WORLD ©NO POWER LOSS
®MAXIMUM BATTERY LIFE @ REVERSE AND INDEPENDENT BRAKING
©COOL RUNNING ®FOR BOATS & PLANES $65.95

6 GALLER ELECTRONIC INDUSTRIES®P.0, Box 87,
South Walpole, MA 02071e(617) 668-0467

P
——
: Galler B-duunh-hln
'{u’ﬁ.l. Mass
® GUARANTEED

FOMOFILL
Ready to use-no mixing, measuring,
just shake & spray-18 oz can makes 4
gals. of foam for only $6.95+50¢ shpg.
D & J ENTERPRISES
3804 W. 81st St. / Chicago, I1l. 60652
(Illinois residents include 5% tax)

Featured on the January '78
cover of RCM was an outstand-
ing Roval Super Cessna
Skymaster built by Roy Gilbert
of Covina, Calif. We inadver-
tently omitted the builders
name of this beautiful aircraft
in that issue — Sorry, Roy!
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ELECTRONIC SPEED CONTROL

from page 124/86

This control has been used in several
systems which use the same 4.8v to
power the motor and receiver. As de-
signed, this control will suffer about a
20% reduction in output current capabil-
ity if the motor supply voltage equals the
receiver supply voltage. For the ex-
perimenters, a resistor in series with
base of each driver (Q4 and Q5) would
eliminate this reduction.

In any installation, the motor supply
power switch may be omitted since the
control will not draw any current when
the receiver is turned off. This method is
only suggested for those installations
where this switch would be difficult to
include. A quick disconnect is strongly
advised for possible malfunctions or for
periods of storage. It has been experi-
mentally proven that a 5 amp Slow Blow
fuse would have prevented a fire caused
by temporary and sloppy wiring.

The case of this control is electrically
connected to the two motor drive wires.
This control case must not be allowed to
short to any other electrical components
or wires and this definitely includes an-
tennas.

ADJUSTMENTS & OPERATION

The initial control check-out and ad-
justment should be performed using the
hook-up configuration of Figure 1. The
phasing of the white and grey motor
drive wires will determine the direction of
motor rotation relative to the desired di-
rection of control stick movement. For
this reason, temporarily connect the
motor until the desired phasing is estab-
lished.

Again — be sure to insulate the con-
trol's case from any other component or
wiring and apply power to the transmitter
and receiver-control system.

Adjust the centering pot (R5) to obtain
a neutral or zero throttle condition.

Apply about 3/4 forward control stick
throttle and adjust the range control (R6)
to achieve a setting where the motor just
attains maximum rpm. This maximum
throttle setting may be observed with a
voltmeter across the motor or monitoring
the voltage at pins 9 or 13 of the IC. Itis
not advisable to operate a stalled motor
any longer than necessary. With this in
mind, the range control may also be ad-
justed by applying 3/4 forward throttle
into a stalled motor and adjusting R5
until the motor just stops humming.

If the direction of motor rotation is re-
versed, with respectto the desired direc-
tion of control stick movement, the two
motor drive wires must be reversed, and
the final motor connections can be com-

leted.
B2 to page 128



are you ashamed of the

finish on your model ?

| Model Ajeplanes

EDSON has published
a 32 page, Full Color,
Step by Step
method...F=="== = m gy

P gergd Check or Money
Written b i S
DAN 4 i SgaFrankmAve..t\'méy. 8]
DE LUCA New Jersey 07110
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handling. N.J. Res. add 5%

ENTERPRISES INC.
17 Speer Place
Nutiey, N.J. 07110
(201) 661-2310

NOW

If dealer cannot supply you, order direct.

A new leakproof fuel manifold is being
introduced by Fourmost Racing
Products. When mounted between the
f = | tank and engine, this manifold provides
oy | e a convenient method for tank filling,
A draining, and engine priming with no

worries about vibration, bubbles or
fuel manifold

leakage. The manifold is molded from
lightweight fuelproof polyethylene.
PRS2 S PRICE: .95¢ each

10 cxP (Including two mounting screws)
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FOURMOST RACING PRODUCTS

4040 24th Ave., Forest Grove, Oregon 97116
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ELECTRONICS

P.O. BOX 13434, ALBUQUERQUE, NEW MEXICO 87112
PROUDLY ANNOUNCES THE

BATTERY STATUS INDICATOR

The first of several accessories for R/C systems incorporating computer technology with
the durability required for today's hobbyist. Combine that with a suggested retail price of
$29.95 and you have the best of both worlds, not to mention the ONE YEAR WARRANTY
on PARTS and LABOR. Compare the following features:

COMPLETELY SOLID STATE — No knobs to turn, no meters to read.

COMPACT — Small enough to fit in your shirt pocket.

ACCURATE — PRECISE factory set levels.

FAST — Indicates battery status under load in less than one second.

SELF SUFFICIENT — No internal battery to worry about,
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ELECTRONIC SPEED CONTROL

from page 126/86

If the control is operating correctly and
the motor does not consume more than
5 amps, the case temperature should
remain relatively cool. If the case tem-
perature becomes painful to touch, it
means that the motor is requesting more
current than the control can provide.
This condition should be checked at
both low and full throttle continued oper-
ation into a loaded motor. If the case
temperature (at the transistors) sizzles
water, it's time to turn everything off, find
out what's wrong, and hope the outputs
are still good.

TROUBLESHOOTING HINTS

The two case halves provide the inter-
connections between the collector tabs
of the two pairs of output transistors. If
the control is to be operated without the
case, these collectors must be jumpered
accordingly.

The motor supply voltage is not re-
quired to operate the integrated circuit
stage. The operation of the IC can be
monitored at pins 9 and 13, which are
the servo motor outputs when this IC is
used in a servo application. A small
servo motor across pins 9 and 13 could
also be used.

With 4.8v applied to pin 11, pin 3
should provide a regulated 2.0 to 2.2 volt
output.

The voltage at pin 14 should agree
with the setting of R5. The voltage at
pins 9 and 13 should be variable from 0
to 3.9v corresponding to a neutral to full
throttle setting. One output will respond
to a forward command, and the other will
respond to a reverse command.

The driver stage can be tested by
measuring the base to emitter voltage of
each output transistor. This voltage
should be from 0 to .6vdc, depending on
a zero to full throttle position, which may
be either a forward or reverse command.
If the voltage exceeds .6v, it indicates a
faulty output device.

The output devices may be tested by
removing the case halves and discon-
necting the motor. A 12v auto tail lamp
(borrowed from the family grocery cart)
can be used to test each output device
by connecting one lead to the collector
tab. The other lead of the lamp will be
connected to ground when testing the
green pair (PNP's). When testing the red
pair (NPN's) this remaining lead of the
lamp will be connected to the positive
motor supply voltage. For each test, the
lamp should respond to either a forward
or reverse transmitter command. Ifa 0 to
10A ammeter was used instead of a
lamp, it would indicate the approximate

to page 130
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If you've been to major R.C. events then you've
seen this cap. You've seen it modeled in the
winner's circle...and you've seen it on the
pages of this magazine...it's become a ‘status
symbol.

You've seen it worn by CHAMPIONS not only in
America but around the world.

Contact Bob, Tom or Greg today
and learn how you can become a member
of Hobby World’s exclusive ‘CHAMP CAMP:

BOB REUTHER'S

6602 HIGHWAY 100 « NASHVILLE, TENN. 37205 U.S.A.
24 HOURS: DAY (615) 356-1225 « NIGHT (615) 646-9863

ELECTRONIC SPEED CONTROL

from page 128/86

maximum current capability of each de-
vice. If the ammeter is used, the test
must be performed quickly since the
transistors are operating out of satura-
tion and maximum power is being de-
veloped in each device.

This unit is being kitted by Davis En-
gineering Co., P.O. Box 1232, Kokomo,
Indiana 46901, at a price of $37.50. For
additional information on the availability
of the kit, write to Davis Engineerin
Company. a

COMPONENT PARTS LIST

IC1 Signetics NE 544
D1-D4IN 4001

Q1 MPSA70

Q2 D45H2
D4sH2
D42C1
D42C1
D44H2
D44H2

2.2K

47K

10K

16K

10K — Potentiometer
10K — Potentiometer
10K

10002

10012

10002

471

1512, 1/2w

471

471

150, 1/2w

470

100ufd, 10v
JAufd, Tantalum
Apfd

1.0ufd

.001ufd Subminiature Disc.
2.2ufd Tantalum
.05ufd

.05ufd

.05ufd

.05ufd

100ufd, 16v

THE BIG CONTEST

from page 85

Then the big decision of what to cover
it with arrives. Should it be MonoKote,
Coverite or silk? Friends drop by, the
phone keeps ringing, each advantage is
carefully weighed, then the decision is



It'll run almost anvwhere
without a tank full

Arm yourself with this 1/16 scale Sherman M4 and
you'll be adding hours of enjoyment to your R/C hobby
. 12 months a year. Run it indoors, outdoors, on any solid
terrain. Get the whole family involved with this precision
engineered model. Plastic and metal treads provide the traction,
workable coil spring suspension for a smooth ride, a combination of
lightweight aluminum chassis and powerful electric motors make it capable of
taking on 40 degree inclines. . . with ease. Hundreds of precision die cast and
stamped metal parts make up the kit. To simplify assembly
\¢ there's a complete instruction booklet with over 50
> diagrams. In addition, an 18 page manual takes the
modeler through the principles of radio control. There's
nothing like the fun of commanding this quiet, versatile vehicle
around the neighborhood, around the house, on the field, anywhere G
at all. You no longer have to find a flying field to enjoy your hobby. See
this precision engineered, MRC—Tamiya kit at your hobby dealer . . q “‘
and make sure your next R/C addition is built like a tank. Available with ' PR
or without MRC radio control system. TAMIYA
MODEL RECTIFIER CORPORATION e 2500 WOODBRIDGE AVENUE e EDISON, NEW JERSEY 08817

Take it outside or

run it in l‘he Iwinfg room, no 3 : a8 o o Metal and plqstic treads for
gas no noise, no fuss. e “k‘ e0®® . gripping traction on ¢
i bt /B rough terrain o

‘J‘
v
¥

LR

Gear system comes
fully assembled. Tank
operates forward, re-
verse, and neutral.

Dual clutch
1 mechanism directs
" power 10 each tread.

o SE) el e
......... - 2

Dual electric motors Coil spring suspension, solid
for clean, quiet runnmg rubber wheels absorb shock
indoors or out g

[ ]
Try it in the backyard, on the driveway,
sidewalk, almost anywhere,
[ ]
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