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ADVERTISEMENT

This World Engines advertisement is sort
of an experiment to see if something as
informal as this is intended to be at the
onset, will produce any results. Here at
World Engines we recently produced a
newspaper called Model Aircraft World.
This has recently been merged with
Gird Leaks.

In a way, I miss nothaving Model Aircraft
World as it was a good medium to discuss
many of the pros and cons in the com-
petitive side of this model building sport
and I hope that I can get a few jabs in
now and then in this editorial type
advertisement. Actually, I am very happy
that Model Aircraft World ended up as
a merger with Grid Leaks as Grid Leaks
for years has been a pioneering publica-
tion for the R/C fan and also Grid Leaks
is headed up by the very eminent Mr.
Paul Runge. Mr. Runge operates Ace Radio
Control — one of World Engines com-
petitors. Frankly, Ace Radio Control is
probably the most ethical competitor any-
one could have as well as being one of
the toughest competitors anyone could
have because the service Paul Runge dishes
out to his dealers is second to none. In
view of these facts it seems a little bit odd
that I find myself writing this column in
Paul’s book but then strange opportunities
are always presenting themselves in this
hobby business so here goes.

One thing we are working on here at
World Engines is a new dealer’s newsletter
called WENEWS. We try to get this out
weekly but generally we only get three
issues out a month. Any dealer who is
not an active account at World Engines
can get this from us simply by writing to
us and asking for it. WENEWS is the
publication that will be first one out with
any new products coming out of World
Engines and the reason for this is that the
makeup time on this newsletter is only
one day. Also, we are using a coded
margin to keep dealer’s advised as to the
status of our Super Tigre, OS and
Controlaire items.

TINY SWITCH. World Engines has a
new model 1C-T switch for single channel.
This retails for 37 cents. This tiny switch
will delight the 1/4-A R/C fan. Actually,
it is good for any R/C circuit where there
is only one line to be opened. Dimensions
are 3/16" wide, 3/4" long. Mounting
holes will take 2-56 screws. The weight
is 12 gr. or .028 oz It is so light it is
almost hard to weigh. The switch has a
self-cleaning knife action and a ball detent
that assures vibration-free performance.

World Engines, Inc.

8206 BLUE ASH ROAD — CINCINNATI, OHIO 45236 — U.S.A.
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CLEAR TAPE. The average b
trical tape has just a little bit too much
spring or memory to make it a good
material to insulate a No. 26 wire con-
nection. Name brand electrical tape will
often peel open after the application of
the tape. This clear tape has a stretchy
consistency which is ideal for insulating
a connection using R/C wire. Another
thing to recommend this tape is that it is
very inexpensive. We sell a 33' roll for
only 29 cents. This much electrical tape
on a roll would generally run about
69 cents. This catalog number for this
tape is CL-33.

MULTI SWITCH. World Engines has
a new multi switch — 79 cents. One switch
takes care of a complete multi installation.
This is our 9F switch. This switch is ideal
for multi where it is necessary to open and
close three circuits. Generally two DFDT
switches are used. This is all done in one
switch. The switch features a self-cleaning
knife action with ball detent which assures
vibration for a performance. You can
feel the switch go into position. Dimensions:
1-3/8" x 5/16'. Weights: 100 grs. or
.232 o0z. A hook-up describing the use
of this switch with a Controlaire 10 in-
stallation is shown in the coming 1965
World Engines Catalog which should be
available towards the end of November,
1964. Our new catalog price, incidentally,
will remain the same — 70 cents.

LEAD SETS. Quite often when you are
working with servos, escapements,
batteries, etc. it is nice to have some handy
lead sets to make temporary connections
while you are checking out your equip-
ment. We are packaging lead sets two
leads per package at 19 cents per package.
The leads are shown with the tape.

52 MC EQUIPMENT. Controlaire is
now shipping all-transistorized 10 channel
transmitters and receivers on 52 me. These
are very similar to the 27} mc units with
the exception that the transmitter antenna
carries no loading coil. These units are
available on both 52 and 53 mec. We are
also selling single channel Mule trans-
mitters on these frequencies with assembled
Controlaire 4 for five matching receivers
for single channel work. Our singlechannel
superhet receiver, the SH-100, is available
now on 52 or 53 me.

CHARGERS. There are many chargers

available today and there are quite a few

variations in their construction. Some of

the notable features on the Controlaire

charger — assembled $6.98, kit $3.98 —

are that the charger comes complete with

a isolation transformer which minirrﬂ
the chances of getting shocked from =
unit. Our circuit includes a bulb which

does not light unless the batieries are

actually charging which we feel is almost

a must for a charger of this type because

if your batteries are not charging you

stand a chance to lose or crash your air-

plane. We sell these chargers as receiver

chargers — 5 batteries in series — or trans-

mitter chargers — 7 batteries in series. We

also give a chart in the instruction manual

with this charger showing just what 1/2

watt resistor is to be used in the event you

want to charge some other stack of
batteries. For instance, the single channel

airplane may use three nickel cadmium

batteries in series. These other resistors

are available from World Engines or,

for that matter, almost any electronics

shop.

0S R/C EQUIPMENT. We havereceived
our first shipment of 6 Ch./12 Ch. OS
receivers and transmitters. These are
superhet relayless type. The 12 Ch. 08
transmitter is $109.98 and the matching
receiver is $89.98. 0S manufacturers both
dual simul and non-simul single channel
equipment. The dual simul transmitter is
$89.98 and comes with a leather case as
does the 12 channel. The non-simul 6 Ch.
less case is $69.98. 6 Ch. receiver $53.98.
0S also offers a 1 Ch. superhet recei

$32.50. ﬁ

World Engines is offering a new cover
material called RAYSPAN. This is 23%
silk and 77% rayon and will sell for 98
cents per yard. Some people like this kind
of material particularly because it fills
well when the dope is being applied. This
will be available in white, red, orange,
blue, yellow and green. We expect to be
able to deliver this material around
December 15th.

OS has come up with two new single
channel servos. We have not priced these
yet. We are just testing the prototype
models that were sent to us. Also notice
the unique OS 7 pin plugs connecting the
two servos.




"

S e AL

e ————

CONTENTS

Gridileaks ot Ploy oo Sdc dimerinse Soligtg ey 1
ue oLl ie e M e 1
Readers Write” ol G e 4
o TR S L1 S A R IR S e ) 6
Noise and Interference ..................... 10
For the B & D Proportional ......... pEARET 12
Proportional Control for Gliders ............ A
Drivesan IRE Porschie. | L sy o s 14
Evalugtions - el e S e 16
Arc Suppression for Magnetic-type Relays ... ... 18
Simple Switcher for High-Drain Motors ........ 19
RGingthe Remeo Shark & . 0t oo asvin s 20
R T R R e e A e W ROl 21
BirondiPieges o Ol e e i 23

PAUL RUNGE, Publisher—WILLIAM WINTER, Editor
WITTICH HOLLOWAY, Art Director—BOBBIE RUNGE, See.-Treas.
Contributing Editors: Gorden Flenniken—Phil Kraft

s Frank Schwartz—Dale Springsted—John Worth—John Phelps

RID LEAKS—Model Aircraft World is a bi-monthly publication, and
is intended for the modeler who is interested in Radio Control. It is
published by Ace R/C, Inc., at 203 W. 19th Street, Higginsville, Mo.
Copyright 1965 by Ace R/C, Inc. Subscription rate is $2.00 per
é-issue volume. For subscriptions outside the United States, add
$1.00 for postage. GRID LEAKS is a registered trademark.

FOREIGN SUBSCRIBERS: GRID LEAKS Subscription Agent for ENG-
LAND ond ‘all CONTINENTAL COUNTRIES is The MODEL AERO-
NAUTICAL PRESS, LTD. 38 Clarerdon Road, Watford, Herts, England.

Second class postage paid at Higginsville, Mo. and at additional mailing offices.

GRID LEAKS AT PLAY

® With this issue of GRrID Leaks, distribution to dealers is
going via Kalmbach Publishing Co., Milwaukee, Wisc. This
is a notable step upward, we feel, since GRID LEAKS now
joins a rather elite company of hobby magazines that are
distributed by Kalmbach—American Modeler, Flying Models,
Model Airplane News, Model Railroader, and other titles.
Distribution by Kalmbach is recognition that Grip LEaks
fills a real need in the radio control field.

At the same time, a number of other changes are effective.
Distribiition to individual subscribers as a rule will come
first—barring unforeseen circumstances. Only a small portion
of the mailing will be done from the Higginsville office.
Most of the mailing will be made by our printer, American
Press, from Columbia, Mo.

The date on the cover reads January-February 1965! What
happened to your November-December issue? Nothing.

For some time we've been wanting to get our publication
date to coincide more correctly with our cover date,

It was necessary to make a reappraisal of the dating of

‘ T covers. Rather than skip an issue, we moved up the

ting of the cover of this issue. ;

Every subscriber to GRID LEAKS—MODEL AIRCRAFT WORLD
will have his subscription extended for one more issue than
currently is read on the stencil. You will not be short a copy.

(Continued on page 24)
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DURI-NG THE WAR there was a celebrated cartoonist much

used by the military to depict assorted foolish flying
types who were a menace to themselves and others. Were
he available today he could illustrate an RC type we all
know too well—the show-off pilot. By show-off is not meant
the disciplined precision stunt man who gives demonstrations
worth seeing, or skilled and sensible pilots who automatically
position their ships for spectator safety—and safety to fellow
modelers who almost certainly are not paying attention to
crazy antics.

High-speed passes and inverted fly-by’s that skim the ground
are foolhardy gestures at best, even when done well out
from cars and people and parallel to the parked vehicles,
but at least the pilot risks nothing but his precious equipment.
If interference gets him or a wire let’s go, or, or, or, his
ship will flip over or roll in, and he is the only loser.
Stunting over a crowd, a ready-line, cars, pit areas, etc. is
uncalled for. Full-scale aviation has rigid regulations govern-
ing such matters. Perhaps it is time we applied ourselves to
always being safe pilots.

There is an element of the show-off in all of us, for pride
or “face” can make a flyer violate his better judgment in
seemingly ordinary procedures. Is it safe practice when a
long approach doubtfully would clear field-edge obstacles,
cars for example, when the pilot could at any time dump
the crate undamaged in the weeds—if he were not pig-
headed? Test flights can be made from a more removed spot
on the takeoff area. Untested multi’s in green hands have a
habit of swinging into a steep, left turn with torque, es-
pecially if horsed off the ground. Many times such a ship
will not respond to corrective aileron (“I lost aileron!"),
attitude and airspeed and inertia all being against it, Like
as not the ship is going to come in—perhaps close to the
takeoff spot. /

First flights on rudder jobs—especially with escapements
and a beginner on the button—can terminate in a high-speed
wide spiral. If the takeoff was made at a suitable spot, and
distance maintained from obstacles, nothing much is lost
except complacency.

Clubs might well give attention to safe flying practices.
Those of us who are not associated with a group also should
realize that the good pilot is the one who has no accidents,
not the exhibitionist, whose close-in airwork gives us fits. You
may think yourself a terriffic pilot but, frankly, nobody cares!

We should like to extend a welcome, and good luck
wishes, to Lou Andrew's new company, Andrews Aircraft
Model Co. Inc., whose line of new RC Kkits will surely give
us all the satisfaction we have come to associatt with all

(Continued on next page)
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and Allen Mer-
(Aeromodeller)

Dennis Allen, maker of Merco

cury engines, British Nats.

The Monitor . . . . continued

Andrews designs.

Before going on his own, Lou had
been for many years a designer for Guil-
low, where he built a reputation especially
for stunt and RC models. In the late
Forties Lou, and his voung side-kick Don
Ferguson, won both the Open and Senior
National  Stunt Championships  with
Lou'’s Trixter Barnstormer.

His first manufactured radio kit was
the cute little Beam, which toted the
Citizen-ship 465 receiver and a heavy
battery complement on just a Mac .09,
Using this low power he demonstrated
some truly beautiful touch-and-go’s at a
long-ago Nats. And, incidentally, if you
have a Beam plan in your file, the big
modification  everyone worked when
smaller radios and larger engines became
the vogue, was to take one inch off the
belly of the fuselage and add one inch
to the nose. For docile sport flying, you
can’'t beat this modified Beam today.

In many respects, Loy is like that
other modeler’s modeler, Carl Goldberg,
in that he is a meticulous workman and
a rounded designer. Patience and perfec-
tion are the two words that best describe
his preparation for a manufactured kit.

Hayving been exhorted in print to put
multi equipment in a Rudder-Only or

Class 1 airplane, we converted two Dura-
 mites to Transmites and installed a 10-
channel receiver—there being nothing in
our stable between one and 10 channels.
The Cox .09 in the 4-foot model was
swapped for a .15. These days, a .15 in

a 48-incher would not make a respecta-
ble bean-shooter. High tide at present is
a .45 in a little Mombo!

With at least a .35 our ship would be
a fairly typical contest job. With the .15
it scoots well enough but lacks “war
emergency power” to blast it through
out-of-trim loops and all the other jazz.
Four-channels, two on rudder and two
on motor, obviously is a very nice way
to fly such an airplane.

But on the way to the field for the
first flight we turned chicken. This so-
called rudder-only job now was worth in
excess of $200. Unlike many true multi
designs it would fly away if anything
went wrong. In multi, many ships will
not remain long in the air out of con-
trol, and besides, an equipment failure
usually means a crackup because of the
more or less constant stunting. The multi
seldom is in the precise flight attitude
for a fly-away—it is pointed up or dowrl,
or right or left, or is inverted, or a
thousand other things. The stable rudder
job, on the other hand, can fly out ot
practically anything to vanish over the
horizon. With a big engine it is a home-
sick angel.

With misgivings the ship was launched
and, wouldn’t you know it, the reception
was in and out, only dumb luck obtain-
ing a low motor and, every time it
circled the transmitter, a couple of rudder
controls. The inescapable conclusion was
that putting high-cost multi with servos
in such an airplane is foolhardy—unless
you are a dedicated Class |1 contest flyer
for then it is your best hope of placing.

Well, what do you do when you want
simplicity, reliability, and rudder-motor
or rudder-motor-elevator without going
into multi? Of course, there are six and
four-channel radios. A four does not cost
too much more than good single, but
then you've got at least $60 of servos—
if Transmites, less if Annco’s—and you'd
be better off with a six if you could
swing it. With aileron instead of rudder,
there’s a number of kits which yield a
reasonable facsimile of multi (real multi).

Here again eguipment cost freezes out
most hobbyists, so you think hard about
escapements and pulse proportional. In
the long run you cannot obtain good
multi reliability from an escapement
setup. Yet, uncounted thousands have
flown escapements through the years, and
the escapement remains very much a part
of the future.

The escapement seemingly never will

Live Wire Acrobat multi stunt/trainer for 1965 production. Spans 58 in. top wing, 48 in.

bottom. Area is 1070 sq. in. Steers with ailerons and hondles like low wing; 35 to 50.

2

be replaced until something better is of-
fered at a comparable systems cost. An
escapement man himself, the writer would
be among the first to concede that pro-
portional is, in theory, a.better system.
But so far the beginner and most sport
flyers - hesitate to take the step.

Frankly, pulse scares the begil_nnerﬁ
More words have been written about the
modifications to, and weaknesses of,
Mighty Midgets than any other subject
in this field. Articles on “good” pulsers
imply that all previous units lack some-
thing, So the unit you must buy, is ex-
pensive and must be adapted to your
transmitter. Magnetic actuators seem to
be limited to .049 maximum power.

For the tyro the simple proportional
stuff is a confused picture of pulsers.
trick actuators, and endless published arti-

.C_:.assna Skylane, Carl Goldberg Models Inc.,
is 42-in. single-channel for .049. Cost $5.95.

i

Pete Waters, Min-X service agent for G.B.
and his Merco-engined multi. (Aeromodeller)

cles on how to make things work prop-
erly. What is particularly unreal is a vast
gray area between typical single channel
practice today and the remarkable but
costly multi-channel deals. If the Mighty
Midget, world renowed as the best motor
for the purpose, is not truly adequate,
why does not the industry solve the
problem? It seems impossible that the
market does not offer a simple, com-
petitively  priced proportional system.
which the customer would prefer to es-
capements—which suffer from limitations
no one can deny.

We do have packaged pulse systems
available, so it cannot be claimed that
equipment is nonexistent. We do know
that, having flown single channel long
enough to know his business, the hobbyist
realizes that it is not perfect; but, lack,
ing funds, and perhaps interest, for muli °
he is baffled by the industry’s tranquil™
attitude toward single.

The most reliable single-channel out-
fit in the writer’s experience is his 17-
year-old Good Brothers. Hll

GRID LEAKS ® Januvary-February 1965
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GM 1 HECTAPERM ... . ... $9.95
A super powerful drive motor for extra
large or extra fast boats or cars, Pre-
cision made, sturdy, dependable and
highly efficient, :

Voltage 3—12v
Idie Current BA
Max. Current  6.5A
R 1000/ volt
IE_HI;{:M! Ezg{?ﬁ
e, i
Diameter 254
Shaft  14"x5," dia
Weight 11 oz
6M #2 DECAPERM ... ... ... $7.95
A powerful, heavy duty, highly-efficient
electric motor, ideally suited for large
boats and many other hobby uses. Sin-
tered bearings for long, dependable
service.

® Voltage 3—12Y o Idls Current .6A o
Max, Current 5.A » RMP 1000/volt o Ef-
ficiency 60% e Length 2%.” e Diameter
1%," o Shaft 4"xi,” dia, » Weight
83 oz

&M 33 SUPER MONOPERM 3V . $4.95
Max, Current 2.6A°—Efficiency 55%

GM 736 SUPER MONOPERM 6Y $4.85
Max. Current 1.5A°—Efficiency 61%

GM 7361 SUPER MONOPERM 6V _$5.95
with 1.3 Gear Ratio

3V BV
Drain
(Amps) 2.2 1.2

ower

(Watts) 2.7 4.
RPM 3200 4700
T?rqt}e ) 80 80
cm/gms,

Length

2"
Niameter 1147
315 ounces

#43 MONOPERM 3V ... ... . $3.95
Max. Gurrent 2A°—Efficiency 50%
GM 7431 MONOPERM 3V ... $5.95
with 3:1 Gear Ratip
GM #4856 MOMNOPERM BY .. . . . $3.95
Max, Current 1,1A°—Efficiency 55%
GM 7461 MONOPERM BV ... . $4.95
with 1.3 Gear Ratlo

GM #462 MONOPERM 6V ... $4.95
with 1:27 Gear Ratio
v &V

D{r:m LT 7

mps; f :
Power 2dl i
Watts 1.75 1.8 — [
RPM 3400 4800
Torque

{cm/gms) 50 40
Length 114" 11"
Diameter 1137 1147
Weight 2140z 21502

MICROPERM & MILLIPERM MOTORS $3.95
Highly efficient, rugged fi
dependable, light weight

with low battery drain.

Make excellent serve mo-

tors and drive units for

miniature models. Sintered

bronze bearings and heavy

duty brushes guarantee

easy, smooth operation.

MICROPERM  MILLIPERM
BM 03 G e 6M 353 GM iS5

Diam. W | W | | R
Leth. 1;% 15 147 | 14"

’ V4 0z, | 4 oz.| ¥4 o0z. % oz.
MaxCur, 1.3A | 4A | 1:58A{ "05A

(cm/gm) 6 6 10 15
(Amps) .8 .25 1 37
“awel

v r
L latts 54 | .55 | .68 9
M (x100) 8000 | 88 72 56

GM 173 NANOPERM 3V
GM 776 NANOPERM 6V . $3.95

& Volt—2500 RPM/per Volt » Min. Drain
—160 ma ® Max. Drain—480 ma e Diam.
14x%" o Length 7;” = Weight 145 oz.

WE STOCK COMPLETE R/C
AND HOBBY EQUIPMENT
FIRST TIME EVER! No additional

money charges for orders of any
size! We Welcome Your Patronage.

2094 Fifth Street = East Meadow, L.I., N.Y. 11554 = 516-489-1123

MARINE DRIVE PARTS

Steel shaft, threaded both ends. Over-
sized brass housing with fitted ends,
and brass stop collar with set”screw,
SHAFT  HOUSING  PROPELLER PRICE
DIA. LGTH, |DIA. LETH,| BLDES DIA.
M4 N 13| g 1w $1.95
Md 50 1187 15r 9.5 1.60
M4 X 98v| e gy 1.50
M4 X 7av| v g 1.40
M3 Y opar | aov 1.50
M3 47 10 | 8 1.45
M3 r oar [ v 1.40
The following shafts and housings
come equipped with swedge mounted
props and stop collars, and plastic
tube couplers.

M2 AN 10V | %" 8.5 LR 1KY 180
M2 i 8Y | %" 657 3L/R 1%, 150
M2 67 | 5" 44| 3L/R XY 125

NICKEL PLATED BRASS PROPELLERS
THREADED TO FIT GM SHAFTS

Ma g 2R 24" 95
M4 - 3 LR 24" 110
M3 g 2L/R 1450 85
M3 g LR 1% 65

WHITE METAL PROPS— threaded centers

Me K L 1T 40
M3 14 3L 1%t 40
Ma S 20 14" 30
M3 g 2L 14" 30

G.M. MARINE VARI-SPEED
EQUIPPED WITH BUILT-IN
VARIABLE GEAR
REDUCTION!

Available for the first time, the new
G.M. Variable Speed Reduction gear,
Marine drive, with 6 popular geare
ratios, that can be changed instantly.
The G.M. Vari-Speed features:

W Low drain efficient monoperm. or
super-monoperm electric motors.

W Built in on-off, forward and re-
verse switches,

B 6 drive ratios: 3:1, 6:1, 12:1, 16:1,
32:1, 60:1 all housed in the quick
change gear box.

B Heavy duty 3, shaft.

B Low current drain (200 mils to max.
1.5 amp) for longer running time,

| “Tuff" efficient gear train

B 2 models available

EM f:s:as with Super Monoperm .. $9.95
6 voit operation, 1.5 maximum amp draw
weight only 5 ounces, size: 4" x 173"
X 134",

GM 846 with Monoperm ... §$7.85
6 volt operation, 1.5 maximum amp draw
wmght only 4 ounces, size: 4" x 1%!j
x 1547,

GM 31046 TRANSA-SPEED ............$5.50
with 6 Volt Monoperm

© 5 Speed Nylon
gears shiftable to
ratios 1:2, 1:4, 1:8,
1:16 and 1:32 E
® Graduated Shaft
diameters 35",
%”! X‘"

e Overall size— k.
347x11 14037

® Weight 3.5 oz,

7 PRONG PLUGS

Silver plated prongs
for positive contact.
Wired 7 prong plugs
and jack, Top of plug re-
movable for changingwires—85¢.

LEE'S

SUPER SAVINGS CATALOG

OVER 84 PAGES COMPLETE WITH PHOTOS
AND DESCRIPTIVE INFORMATIONS OF THOU-
SANDS OF RADIO CONTROL ITEMS.

CATALOG 1S SO DESIGNED THAT SUPPLE-
MENTS CAM BE ADDED. SUPPLEMENTS WILL
ALSO BE MAILED AS THEY BECOME AVAIL-
ABLE, THROUGHOUT THE ENTIRE YEAR,

ONLY25¢ A

21" jong x 515" beam Scale
model Torpedo Boat. Precut
hardwood parts, turned Torpedo
tubes. Easy to build—suitable
for R/C.

MT 17 FITTINGS KIT ... . $3.25
Contains prop shaft and rudder,
c?st metal ventilators, cleats,
etc.

VEDETTE ... $9.95

Cabin Cruiser. All precut hard-
wood parts, easy to assemble,
lots of room for R/C installa-
tion. 29" long x 714" beam.

VEDETTE FITTINGS KIT .. $6.95
All brass fittings — portholes,
shaft, prop and rudder, etc.

TRAWLER ......ccooovvincrsina

Scale model European Fishin
Trawler with precut hardwooﬁ
parts. Easy to build. Excellent
for R/C or shelf model, 26147
long, 634" beam.

TRAWLER FITTINGS KIT .. $5.95
Includes brass portholes, plas-
tic deck fittings, shaft and pro-
peller, brass raillings, etc,
DELUXE FITTINGS KIT ... $9.95
Contains everything in the regu-
lar fitting kit glus turned brass
stanchions, brass capstans,
blocks, ring bolts, chain, spot-
light, yard hoops, etc.

6. Foam Rubber for mounting.

not have any

ANOTHER LEE'S PRICE BREAKTHROUGH

FOR LESS THAN THE PRICE OF MOST RECEIVERS
LEE'S MAKES THIS FABULOUS OFFER....
L. The famous LEE’S custom assembled receiver.
2. CITIZENSHIP selective SE-2 escapement.
3. DU-BRO'S new vibration proof 2 pen cell holder. !
4. Two factory fresh “ENERGIZER” batteries. - _-'l
5. Secure locked “ON-OFF” switch.

The Contralaire 5 is a 3 volt relayless all transistorized re-

ceiver, The physical specifications on this receiver are: 7/18 x

1Y = 1% inches. Weight, % oz. The fact that this receiver does
. a0 e

R/C COMMANDER .....$12.95

Fittings included
Beautiful luxury yacht. All pre-
cut hardwood parts. Designed to
be -built inverted, just like the
real thing, Excellent R/C han-
dllnigtcharactaristfcs. R/C in-

a

stallation a snap. Comes with
painted plastic deck fittings.

ETENENE Al for only . .,

Plus: All units harness wired, factory tested and ready l 9?§
to install without any additional electrical work!
WEIGHT 3% oz, total including battery

FABULOUS PHELPS PULSER KIT

For some time the Phelps Pulser has been used in various forms by
modelers throughout the country with outstanding seccess. John
Phelps, Applications Enginaer for General Electric, has updated the
design and we are proud to bring you this first In a series of Phelps
kits, which will be added lo the LEE's line from Ace R/C during 1964.
Using a unilunction transistor, this pulser may be used for rudder
only or for Gallooing Ghosl, Has both rate control and width control,
and rale and width trim, |s temperature sfable from 140 down to 10
degrees. Uses new silicon GE devices.

Kit comes with the spring centering Protrol dual stick assembly so
that you have a self-centering snappy sction on the box.

The deluxe kit contains all components required and is highly pre-
fabbed, and instructions are exceptionally complete.

(Fully Guaranteed)

No. 15A11—Phelps Pulser Kit 28 95

differenciates it g3 i

Models,

530 1o 1000 cycles per sacond,
READY BUILT — TESTED — —__

from many 3 volt receivers, This receiver is very relisble and quite
sensitive. Tha receiver design is excellent for rudder only conirol,
particularly of tiny sirplanes such as 010 powered Top Flight

EXTRA SPECIAL

TONE: The Conirolaire 5 respands fo transmitiers prefscably
with modulation above BO% st frequancies of from approximately LIMITED OFFER

$7.95

1325 sx.xiriy



Readers Write

INFO—TO0O LITTLE, TOO LATE

As a newcomer I have bought just about
every model magazine (1 subscribe to GriD
Lesks) including a couple from Great Britain.
A modeler can put out a reasonable sum or
quite a large sum, depending on what kind of
outfit he decides to get. You probably know
how confusing it can be for a beginner to
go over all the ads and claims of the manu-
facturers, countless articles on planes, servos,
actuators, escapements, Galloping Ghosts, etc.
The next step is to answer some of the ad-
vertisements which seem to offer desirable
components for your system (still very hazy).

The advertisers invite you to send for litera-
ture, sometimes require a nominal sum for
booklet or catalog. The reader sends and
waits—and waits—and waits!

In my experience there is no such thing as
an answer by return mail—with few excep-
tions. Answers usually take five to seven
weeks, sometimes never come. And many
answers are fly-sheets with less description
than the advertisement! 1 wonder how many
would-be modelers are lost because of cooling
enthusiasm during their long wait and dis-
appointing replies from the manufacturers?

JamEs MoreaN Sr., Philadelphia, Penn.

VIEW FROM DOWN-UNDER

How nice it is to see a magazine print
really down to earth articles! “Proportional in
Perspective” was a really good article, well
timed and badly needed. The follow up in
the “Monitor” was even more illuminating.

I have been manufacturing RC equipment
for about 13 months now, having taken over
from John Marquette who started the Silver-
tone line about four years ago. We have
built*up the name to the point where almost
every competition flown in Australia s
dominated by flyers using our gear.

It took all this time to develop a really
reliable reed set, and now, just when all prob-
lems have been eliminated, the demand has
swung to all transistor Tx and Rx! When we
develop these, the demand will be for some-
thing else. These are normal manufacturer’s
complaints, but it is this trend which makes
our hobby so expensive. The result is the
crux of Phil Kraft’s article.

In Australia, we are about four years be-
hind the US. and at the moment the only
proportional flying is done by the home ex-
perimenter. I was a keen proportional man
myself, prior to taking over the manufactur-
ing. My first thoughts were to develop a
proportional set and get it out as soon as
possible. Over the years 1 had tried just about
everything, from Galloping Ghost to feed-
back servo, and found the feedback servo
quite good. But my experimenting was done
in large, basically single channel, planes which
chugged around. The proportional effect was
good and if I had a bit of wander or in-
accurate centering on the servos, it did not
show up much in flight.

I had never flown any reed equipment until
1 started to manufacture, so like a good man-
ufacturer, 1 fitted out a Gee-String with one
of our reed sets. This thing really moved,
and was unlike anything 1 had ever flown
before. During the trimming I noticed that
3 turn on a DuBro Kwik-Link was enough
change on elevator trim to cause a gentle
climb or dive. My ideas on proportional were
completely shaken up. No one could be ex-
pected to hold center as accurately as this!

Since then I have come to almost the same
conclusions as Phil Kraft. The situation in
Australia is even more acute. At the most 1
could expect to sell only a small number of
these sets (20-30). This would not even pay
for development. My latest thoughts, run
along the lines of an adaptor kit for adding
four proportional channels to a 10-channel
reed set. This would give quad-simul 14-
channel operation.

1 hope to put proportional on elevator and
gilerons, and use reeds on rudder, motor, and
all various controls, such as folding under-
carts, flaps, etc. The only problem is serve
tracking and centering, which I feel is the
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biggest problem in all proportional sets. The
scheme eliminates a large proportion of the
expense, and should give almost comparable
results.

We are witnessing an upsurge of beginners
due to the recent release of a cheap Japanese
RC set. This definitely points the way to all
future development. Cost is the only thing
keeping people out of the movement. Any-
thing which improves reliability, and reduces
cost is for the benefit of the modeling industry
at large.

What is badly needed is a cheap two-
channel set which will allow the use of a
multi servo. This will rid rudder only of the
biggest pitfall, the escapement. These things
have crashed more kits than all other causes
combined, No matter how well made, and
well looked after, the end is always the same,
Sooner or later the escapement sticks on.
When put into the hands of new beginners,
the result is usually disaster. It took your
Monitor article to wake me up to the fact
that manufacturers tend to get carried away,
as much as anyone else.

A typical advert, usually starts off “using
our gear so-and-so won such-and-such.”

This carries little weight to the average
modeller contemplating new equipment, if so-
and-so paid $1000 for the gear in guestion or,
more to the point, was loaned the set by the
manufacturer. Boiled down it is no use selling
the Rolls Royce of RC gear, if nobody can
afford to buy it.

It is back to the drawing board for me, to
design a new range of cheap reliable sets.

Bos Young, Silvertone Electronics, Tempe,

N.5.W., Australia
o Although GL rigidly adheres to a policy of
avoiding opinionated comment and prefers its
staffers to be anonymous, except for the usual
formal credit, and then usually only on the
masthead, it is perhaps unigue in its willing-
ness to look at itself, the industry, and the
hobby with a self-critical viewpoint when
called for. The trade evidences appreciation
of this realistic approach; the timely articles
by Phil Kraft and Vernon Macnabb, for ex-
ample, have brought letters from all over the
waorld.

SOUTH AFRICAN OPINION

Although your rules don't concern me, I'd
like to add my two cents worth to the rudder-
only rules controversy. Our RC classes are:
Class I—single channel (any single); Class
II—up to 6 channel; Class IlI—over 6 chan-
nel and multi-proportional. So you see, we
have a class for the fairly broke types (like
myself). 1 do feel though, that perhaps Class
T should be single escapement or compound
servo, with the proportional boys pushed up
to Class II. It is something which our Club
wants to bring up at the next SAMAA Annual
General Meeting. Anyhow, that puts you in
the picture with our rules. I do feel that the
U.S. rules at present do make money too im-
portant. :

Many thanks for an excellent magazine—
in anticipation for many more!

A. S. “Sanpy" BenNIE, Cambridge, East
London, South Africa

SAYS HE ATE CROW

I must confess to having to eat some crow!
A few months ago, I made a few adverse
comments about GL contents. No publication
can be a winner every issue, and 1 suppose 1
must have examined a few of the weaker
issues’ in order to be sufficiently provoked to
comment. Recent issues are more than suf-
ficiently interesting and this includes the arti-

cle on the submarine. Not only is the topic®

a fascinating one, but the electronics and
power equipment and systems makes the run-
of-the-mill Class 1I (old definition) boys,
like myself, look like a bunth of pikers.
Your publication stands out as one whose
inherent worth extends over many years, It
is not like the majority of books, the con-
tents of which are timely only at the moment.
THomas J. EsHELMAN, Reading, Penn.

GL DOESN’T KNOW EITHER

1 think Monitor exposed very elngntl
one of the principal ills of RC modeling. . .
that of inadeguate instructions,
far-out language. It's a wonder the ,hobb;-f
grows as it does! I found Phd‘Krafts arti-
cle very interesting. 1 agree with much of
its content, but not some of his conclusions.
That is, proportional is-the ultimate, of course,
but it doesn’t have to be complex, it doesn't
have to have four channels, it doesn’t have
to have 23 transistors, and it doesn't have
to cost $400. Why didn't we walk before we
tried to run? How many single channel and
two channel systems are on the market? Why
did the industry start with 4 and work down
to one? Why was two skipped. . . . the very
one required for a basic rudder-elevator-
engine (with POD) system? ;
GorboN MarcH, Cedar Rapids, lowa

® The six-channel airplane, with RE&M con-
trol if it is a high wing, or with ailerons in-
stead of rudder for low wing and shoulder-
wing configurations is rewarding at - greatly
reduced expense. Similarly, dual ro_porrmnaf
fills the niche between single an triple, efc.,
maore cheaply, more reliably. But by a strange
quirk of reasoning, the shortcomings of Home-
designed-and-built dual outfits of a few years
back still unnerve the potential producer,
whereas the most exotic, go-for-broke projects
have a hypnotic attraction. Dual, in fact,
comes closer in its possible results to full-
house prop, than does six-channel reeds io
the 10’s and 12's. Gordon March asks an
understandalle question. Are we, the model-
ers, to blame for the situation?

ACCOLADE FOR MACNABB

Permit me to say that Vern Macnabb’s
article on the “pros” and “cons” of Propor-
tional was the best thing we have read on the
subject and you could do no greater thmg,
at this time, than release more articles along =
these lines. This is the sort of information
the boys are starving for, right now!

Kewvin J. Kiob, Onehunga, Auckland,
New Zealand

GREAT AWAKENING!

Please enter my subscription as soon as
possible. 1 saw my first issue yeterday and
can't imagine how 1 have managed to over-
look such a fine magazine for a year.that 1
have heen in radio control. Along with the
many fine electronics articles, 1 was most
impressed with the piece by Phil Kraft “Pro-
portional Control in Perspective.” 4

Joun E. MaTTHEWS, Tempe, Ariz.

CANDID COMMENT

[ am enclosing $3.50 to extend my present
subscription to GRID LEAKS another two years.
I would like to congratulate you on the ex-
cellent job you do with Grip Leaks. 1 look to
this by-monthly more than all the other mags
put together and sometimes it seems more like
six months between issues than two months.

I am a modeler for pleasure and an elec-
tronics hobbyist, therefore GL fills in the big
space for the electronics end of radio con-
trol modeling. About the only things that 1
did not wish to see space-wasted on were RC
Bibliography, Jan.-Feb. '63 issue, Equipment
Survey, Sept-Oct. '63 issue, and a lot of
space wasted on nationals and contests, as all
the other mags play these up, and claim first
coverage on Nationals, exclusive and all that
jazz, The number of modelers that attend or
follow these events is only a very small part
of the whole. Most of us are just out Lo enjoy
ourselves, and our hobby is just a hobby, no
a livelihood.

Congratulations on that
which tells you what the whole system really
is, what it looks like, and how it operates.

I am for Grip LEAKS a monthly, and would
ladly pay 50¢ per copy as is now.
ey B MII)E.RWY]\IISYELY, South Bend, Ind.
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The GM Minicombo and Minicombo Il single channel
actvators are the perfect replacements for rubber
driven escapements.

MINICOMBO II...$7.95 The Minicombos are light and compact enough for the |
Weight 150k smallest models.
Size: 196" x 112" x 2" ® SELF NEUTRALIZING .
Batteries: 2to4 1.5V pencells -
Action: 2PN (Rt.-Le?f-Neufral) " LIGHT AND COMPACT

® POSITIVELY POSITIONED BY REVERSE
MINICOMBO...$6.95 CURRENT IMPULSE
Wéighf:’ 1.5 oz. ® NO BATTERY DRAIN WHILE ON POSITION

Batteries: 2to4 1.5V pen cells ® UNAFFECTED BY VIBRATION

|
Size: 134" x 1V5" x 2" ® MAY BE MOUNTED IN ANY POSITION |[
|
Action: SN (Rt.-Neutral-Left-Neutral) ® RUGGED —CRASH RESISTANT s
_E
E
|




Lowered dihedral and relocated tail surfaces
with large, swept fin, are obvious changes.

e

The author

By DALE WILLOUGHBY

iding site.

HOW YOU CAN MODIFY JETCO 72 NORDIC FOR TRULY MAGNIFICENT SOARING

TAND ON THE EDGE of a sandy cliff with a cool breeze
blowing in from the ocean: a brand new six-channel
transmitter in hand, then launch this reliable, well proven,
slope soaring glider for the very best in radio controlled
flying! No props, starting batteries and noisy, messy engine
to contend with. Just fly and fiy!
The designer of this modified version of Frank Ehling’s

In this photo the widened fuselage with boHom for radio

6 =

Nordic 72 kit bv Jetco may be slightly biased, but he turned
to RC slope scaring after 30 years building all Kinds of
models, even microfilm, carried on as much as service life
in the U.S. Marine Corps would permit. I've built and flown
models in China, Japan, Okinawa and Korea, as well as
on both the East and West coasts of United States, and Hawaii.
It was while in Virginia that I began to fly radio control

compartment shows clearly. It can be assembled directly over kit drawing.

GRID LEAKS ® Janvary-February 1965
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power models in 1959, and built my first RC glider in which
I flew on the golf course at the Naval Shipyard in Portsmouth.

On hot summer days, thermals were abundant, generated
by hot cement areas surrounding the golf course, and flights
of five to six minutes were common, using a 200-foot towline.

- This same glider, a Bill Dean Nordic A/2 configuration, was

wn at Hughes Hill near Santa Monica, Calif., while I was
n my way to Japan, and was the basis of the article “Slope
Soaring is Fun” published in the March 1960 issue of Flying
Maodels.

By way of explanation, I use the words “glider” and “slope
soarer” interchangeably, whereas in the strictest sense a glider
can do little but to descend from the altitude from whence
released, whereas a soarer or sailplane is capable of main-
taining and gaining altitude after release. Likewise, “slope
soaring” and “ridge soaring” afe interchangeable. However,
when I use “ridge” I picture a razor-back hill in the midst of
a mountainous chain, but to me “slope” indicates a gentle
incline, with a nearly level top. :

Frank Ehling, who designed this good sturdy glider for FAI
Nordic-class flying, must have had RC equipment in mind
when he allowed for 5 ounces of weight in the nose. By
widening the nose a bit and changing the fuselage shape from

.4 "V” to a rectangular cross section: using the full-sized parts

shown on the plan; building a new swept tail with a balanced
rudder, and installing your favorite radio equipment, your
Nordic glider will give unmatched performance on any slope
and will thermal soar.

Weight of the second test model was kept to 25 ounces.
even with a fiberglassed nose section, for a wing loading
of 8.3 oz./sq. ft. We used the new Kraft Custom Six receiver
driving a Kraft Servo. Power pack was a Medco PM 2.5-6V,
so the equipment totalled about 10 ounces, the fuselage and
stab about 9 ounces, and the wing 6 ounces. Of course,
single channel equipment can be used. with an escapement or
seryo, and a lighter wing loading achieved. But I prefer to
fly with reeds, because I am sure of getting the command I
want from them.

The first model used a Kraft 10 receiver with DEAC 225

he reason for changing to the Kraft servo was to determine
through actual tests, the comparable battery life, this in prep-
aration for an assault on the world’s RC Glider duration, dis-
tance and altitude records. Phil Kraft says the motor used
in the Kraft servo draws only 35-40 mah while running, which
is a bench-test figure. This drain rate goes up when there
is a bind in the pushrod, or other friction is present.

Most readers interested in building this RC version of the
Jetco Nordic 72 can pick up a kit for $4.95. At the same
time, buy two sheets of 1/16 x 3 x 36" hard balsa sheet,
and check over your scrap box for the necessary hardware
for the RC installation. The first step is to cut out the portion
of the keel as shown to allow for space for the receiver,
power pack and servo. Next, from the 1/16th hard sheet
cut the bottom portion of the fuselage. Referring to the
plans, build the crutch right over the plans as modified,
This widens the fuselage to 234" at the widest point under

i-' mah power pack, and a Transmite servo with equal success.

Author's installation of Kraft & superhet with Medco powerpack
forward and Kraft servo, rear, is neat, efficient arrangement.

GRID LEAKS ® January-February 1965
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the leading edge of the wing. Make sure there is sufficient
room for the servo. On number one RC Nordic the Transmitter
was mounted on end, and on number two, the Kraft Servo
was mounted flat, both in line with the fuselage so that
the pushrod wire required no bending.

Install the keel as in Step #2., using a triangle to insure
correct alignment. Now install new formers F-1, F-2, F-4 and
F-5. Note that F-1, F-2 and F-4 are cut from 3/16” balsa
removed from the keel. Aft of F-5, instead of using the tri-
angular die-cut balsa, use 1/16 x 3/16" hard balsa, and
install after the 3/32 3 3/16" cap strip has dried for
several hours. This feature permits the Y ”-diameter wooden
dowel, used for the rudder pushrod, to pass freely through the
fuselage. Three pieces of 3/32 % 3/16" on each side of the
fuselage strengthen the equipment compartment, spaced as
shown on the plans.

Now remove the crutch from the plans and. using the
1/16 x 3" hard sheet, plank the top of the crutch from the
end of the fuselage to former F-4. The hard balsa block
furnished for the nose block is cut equally in half, and both
pieces glued in front of former F-1. When dry, shape with a
Razor Plane, as it appears on the cover of the box. Among
the members of the Harbor Slope Soaring Society, there
is a varied opinion as to the merits of a replaceable soft
balsa block vs rock hard balsa pine. I chose the hard block
in order to provide a substantial base for the fiberglass.

The die-cut sheet fuselage sides provided in the kit are
now of no value except for scrap as they no longer fit. New
sides are cut roughly to shape and put aside. Prior to cement-
ing them to the fuselage, two 16” square medium balsa picces
are blued to the edges of the bottom sheeting to reinforce the
joint where the sides join the bottom. When dry, glue the
sides, noting that a slight curve exists in the top edge that
buits against the crutch. Trim to shape when dry, again
using the Razor Plane to good advantage, rounding the bottom
edges slightly. The top hatch is constructed just as shown
in Step 4 on the plans, except the formers are cut sufficiently
to allow freedom of passage for the wiring from the power

Materials required for fiber-glassing sheet-balsa-covered nose.

Below: John Wathen's conversion works very well with Orbit
10-channel receiver, an amplifier, and the Bellamatic Il servo,




TOKI DOKI . . . Continued

pack to the receiver, and the connecting
plug.

In my last three gliders, I have elimi-
nated the switch and, when not flying,
keep the plug disconnected, The hatch is
held down by a dowel inserted into the
nose block and by rubber bands across
the opposite end, using the wing dowel,
as shown in the photo. Two short 1/16"
dowels protrude from the hatch to retain
the rubber bands. The next step is to sand
the fuselage smooth preparatory to fiber-
glassing the nose section to former F-5.
Dope the fuselage twice, sanding between
coats, to remove the grain and all bumps.
I used 2-0z. mat (see July-August GRID
Leaks for description of mat) which I
split evenly, making approximately 1-oz.
weight material, which was cut to size and
applied. T like the firm feel that a glassed
fuselage gives, plus the crash resistant
properties and strength provided. Our
slope is undergoing a face lifting (people
building homes) and the bulldozers have
uncovered some mighty hard clay sur-
faces, whereas before it was soft sand and
weeds. In order to keep weight to a mini-
mum (the strength comes from the fiber-
glass, not the bonding resin) I squeezed
out the extra resin by using a sheet of
Saran Wrap, pulling down on the inverted
fuselage and tacking it to a short piece
of 2 X 4 placed under the fuselage. This
produced a smooth keel section and a few
wrinkles near the nose, but these were
resin-rich areas and so sanding them
smooth was no problem. It was finished
with 400 wet-and-dry and two coats of
clear dope.

The vertical swept tail was designed to
provide a good turning radius without the
glider going into a spiral dive after a
180-degree turn. My first Nordic, similar
to John Wathen's shown in the photos,
had a conventionally placed rudder and
too much altitude was lost on a steep
turn, The new surface allows a turn with
the same radius, but with little or no loss
of altitude. It will spiral down, however,
if held over for 360-degrees, and this
makes a safety feature that is necessary.
Booming thermals can take a design like
this into “the wild blue yonder,” if there
is no way to spiral down. Even in test
flying!

I had about 400 feet altitude, and a
thermal took over and carried the glider
almost a half-mile down wind, and I
guarantee I was spiraling down as safely
as 1 could with a new design, for the
houses under construction were looming
closer. Another desirable flight character-
istic of the (Continued on page 24}

FULL-SIZE PLANS
FOR TOKI-DOKI
ARE AVAILABLE

COMPLETE ON ONE LARGE SHEET. SEND
$2.00 TO GRID LEAKS, BOX 301 HIGGINS-
VILLE, MISSOURI. OUTSIDE THE U.5. ADD
50 CENTS EXTRA.

5/8"X 3/4"X 4" Soft balsa lip block — e TR T =
Half dowef key cemented = — S , % ;

fo M!%

174" Scrap bolsa wm&

auze rainforcement
.74 " Leading Edge

/4" Sheel balsa wing foiners

————

5,327 x 5/8" Trailing E@

|

7/8°x2°X3" Hard
balsa block

\\ Half dowsl keys.
\r4" Scrap balsa gussals.
Gaure reinforcemant

3416 SHEET MAIN KEEL

\
—_— — 1

BAE"X -1/ 2K 2%
Balsa block-Zreq. F5

3/16" Shea! Main Kee

comparfmanf
3/16" Har dwood dowel

3/32" Sheet bottom and sides
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N\ 3/16 X 174"

Taper 3/6 X 144" spar to 13716 x:w.?' i

we—| Wl we-li

174" Scrap balsa gussels
Gauge reinforcement
3/16 " Sheet balsa wing foiners

174" x 374" Tralling edge

216" X 316" Cap :rr.-’_a/
Half dowel key
3/16" Sq Leading Edge

aif dowel keys
aure reinforcement

P sl

— s i—’___g—;—:“érﬁ_ﬁ““ﬁ /16" Shee

B Sl
Alf stabilizer ribs 176" sheet

F-" _“J /

/16" Sheet keel
'Dork outhine indicates 3/16 "X 3/8 “crutch

/8" Nardwood
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A multi-control shoulder-wing climbs out realistically during the 1964 Maryland State Championships. [Photograph by Bill Coker.)

NOISE CAN BE INTERFERENCE, BUT INTERFERENCE IS NOT NECESSARILY NOISE. IT IS UNFORTU% §

NATELY TRUE THAT “EXTERNAL” INTERFERENCE GETS BLAMED FOR ANYTHING UNEXPLAINED.

MOST OF US HAVE RUN INTO the problems of electrical
“noise” and interference at some time or other in our
flying. This type of problem is perhaps one of the most
difficult to solve; it can be elusive and difficult to correct.
Definition: Noise can be defined as broadband interference
or interference which covers wide bands of frequency. Noise
can be classified as interference, however, interference is
not always noise. Interference may be a relative narrow
band signal originating from another CB or RC transmitter.
Symptons: Electrical noise and interference can cause erratic
operation, lock in controls and even mask the signal from
the transmitter. These same symptoms can be caused by
faulty escapements and linkage. Therefore, it is necessary to
determine by monitoring with headphones or by the process
of elimination that noise is actually the problem.

Source of interference: There are two major categories of in-
terference: A) Externally generated and, B) Internally gen-
erated.

Most external interference originates from CB transmitters,
traffic signals, diathermy, power leaks from electrical power
lines, neon signs, arc welders, unsurpressed spark plugs, etc.
Internal noise originates from arcing of motor brushes,
switches, relay contacts and moving metal parts contacting
one another, such as torgue-rod and escapement. This noise
may be radiated to the receiver or may be conducted through
the wires.

Since external noise is largely beyond our control and rela-
tively easily spotted by monitoring and, since it is not the
fault of the RC equipment or installation, we will consider
only the internal noise problem.

Construction practice: The noise problem should be consid-
ered throughout the construction and installation of the equip-
ment. If is good practice to observe the following rules:

A. Isolate all metal parts in linkage system.

B. Never mount relays so that the armature pivot is in
the same line as the shaft of the engine. In other words,

10
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mount them so that the armature pivot is in any direction
but fore and aft in the aircraft.

C. Mount receiver in plastic or rubber sponge.

D. Use separate batteries for receiver and actuators when-
ever weight is permissible.

E. Do not cable actuator leads with receiver power supply
or signal leads. 2

F. Twist actuator leads.

G. Use noise suppressor circuits across motor armatures
and relay contacts.

H. Keep antenna lead as far away as possible from con-
trol circuit wiring.

I. Motor actuators should be enclosed in a metal box.
Internal noise generation: The most difficult noise to cure is
that caused by motor commutators, It is caused by the brushes
bouncing, which causes a discontinuity in the contact, and
resulting arcing. Motor noise suppression can be accomplished
by the methods shown in sketches. (See drawing, top of
page 11.)

Relay contacts carrying current arc when they open be-
cause of the inductive kick caused by the escapement coil
or motor they are controlling. If they are carrying heavy
current the arcing can cause relay failure.

Examples of relay contact arc suppression, are illustrated
at bottom, right, page 1l—the two items at the left side
of the figure.

Moving metal-to-metal contacts cause noise in the follow-
ing manner:

Lets say an escapement is used to drive a rudder through

a metal torque rod. The escapement is connected to the ba
teries and to the receiver, so it can be considered a part o ¥
the ground system. The long torque rod is connected to the es-

capement and thus acts as a further extension of the ground
system. When the installation is new, the points are clean
enough to offer little electrical resistance; however, when
they get dirty they offer variable resistance as the escape-
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This base utilizes the 345 section of the Kraft MOPA and section
of the modulator, making it easier to construct this popular system.

TO ANTENNA

+22.5V TO"w TO "R" TO
by JOHN RAWLINGS RUI UR I IUNAL
NOTE! 5 Output tube of any MOPA ;
;.inck b.c‘n‘t °"-°“"';V‘i§"3°i.‘;.i'° transmitter. et B Much interest exists in the B & D
ransmitier yvia snigldad C . . . a
Shield MUS‘I\" be grounded to both ,—J 04 Proport[m:lal System whllch appeared In
-stick box and transmitter case. S R T e Model Airplane News in early 1963.
BRI | This is the Beeler and Dickerson pro-
: e portional version for Class II. The
5 - b original article contained only 2 modu-
I

lator section with the suggestion that

it could be used with virtually anﬁ i
MOPA-type of transmitter. .

1
|
I i
= gfi;ﬁ:;'k‘ A John Rawlings of the McDonnell Air-
:‘E MOPA trans- craft Club of St. Louis has developed a
- mitter. I00K PC base which utilizes the 3AS section
'l or larger, of the Kraft MOPA, and the section of
I o the modulator, all on one board. For
| JHEBS IS0 our B & D fans, we are presenting the
T board and the layout of the physical

[ [ = components. For a refresher, also pre-

+1.5 VOLTS To tmn;—+ sented are the two schematics of thé
AUDIO AMPLIFIER  MiTter B &D . Kraft MOPA section, and of the B & D
Containad=Tn iTansiier cose) modulator, This unit may be housed in

MODULATOR SECTION a hand-held cabinet such as the Ace
- #7 case. =
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PROPORTIONAL
CONTROL
IN GLIDERS

By C. J. MUNSEY
Publisher’s Note: The statement in July-August Grid Leaks that
the Munsey front-end was used in the superhet system described
by Frank Colver, lead to many questions. This follow-up presents
additional circvitry and description which appeared in the Zephyr.
This data supplements the July-August article, and schematics.

UAL PROPORTIONAL ENCODER

BLOCKING 0SC. TRANSFORMER
'TRANSISTORS 2NI305 EXCEPT
{SINDICATEDS | f it 0

GRID LEAKS ® January-February 1965

HIS IS NOT A construction article. It

is my intention to report a varia-
tion in detail on an already popular sys-
tem. It is fitting that this should be pub-
lished in the ZEPHYR, since the innova-
tion is suitable for gliders.

Perhaps the greatest advantage of a
modern proportional system is its re-
markably small battery drain. The system
to be described operates on two pencells
for the motors and four Burgess NE cells
for the receiver and servo amplifier. Life
expectancy in normal flying is practically
equal to battery shelf-life. Not to be over-
Jooked is the greater satisfaction of operat-
ing the more realistic “joy stick.”

Development of the Micro-Mo series of
motors is second only to the transistor as
a boon to model control systems. In this
application a TO-3 motor with a 59:1 gear
radio drives the control surface and posi-
tion potentiometer directly. The motor
and pot are mounted with their shafts
in-line and coupled with a piece of plastic
tubing forced over each shaft. Motion is
transmitted to the control surfaces via a
pushrod driven by an arm mounted on
the potentiometer shaft. This arrangement
provides a rigid coupling between the pot
arm and control surface to insure control
surface alignment. Motor gears are pro-
tected from damage by the slip inherent
in the plastic sleeve coupling. No me-
chanical stops are provided, nor are they
needed, since the servo amplifier inherent-
ly limits pot travel to a suitable maximum.
A military surplus potentiometer is used.
While there is no question as to the
suitability of a reworked commercial pot,
no experience can be reported. Needless
to say, low torque is a must.

Control system centering is accom-
plished by rotating the pot body in its
mounting. The “servo mounting” feature
of the surplus pot (G. M. Giannini & Co.,
Inc.) (Model 875 T—2 watts per section,
10,000 ohms; 7&” diameter x 7" long
x V" diameter shaft) is clearly an ad-
vantage over the bushing-mounted com-
mercial pots. An alternative would be to
provide fine centering with an adjustable
pushrod.

The widely used pulse-width, pulse-rate
system is employed in this application.
Many excellent references are available
which fully detail the operation of this
type of system. I was most influenced by
Herzog’s paper “Transistors Simplify Con-
trol of Target Drone,” by G. B. Herzog,
ELECTRONICS, May 1959. Also see
“Dual Proportional Boat,” by Ralph Mif-
flin, Grip LEaks, November-December
1963.

It is important to note that since the
signals employed in this system are long
pulses, good low frequency response is
required, Sub-miniature audio transform-
ers are not satisfactory. Frank Colver’s
receiver uses capacity coupling in the
audio stages to avoid this problem.

The decoder and servo amplifier cir-
cuitry is shown schematically. The func-
tions of each stage have been described
in the references above; however, certain
points of interest will be pointed out.
Both channels employ capacitor coupling
followed by diode clamps to ground. This
arrangement permits the surfaces to re-
main in neutral when the transmitter is
off. It has been (Continued on page 27)
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DRIVE AN
R/C PORSCHE

A good finishing job catches the eye. Windows cut out, “glass" on a printed sheet,
For off-season or anytime fun,
Ready-to-run model makes a decorative piece. Door lines,

ratio electric drive mo
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This home-made serve using rigid frame,
Bonner servo motor, proved extremely re-

the proportion of elevator area to stabi-

16
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Between the standardized escapement and fuﬂ-i@}e

liable. Suppressi is "l; “several
methods are shown elsewhere this issuve.

%ﬁwi

S

.Ii.zer; Nylon thﬁﬁd ﬁgun-oighl hinging is

used and yokes attach with thread, glue.

GALLOPING
GHOST SERVO

@ The switches and socket in the photo
at the left indicate to the practiced eye
that the Galloping Ghost installation de-
veloped by Danny Maas, of Huntington,
N.Y. has been in use for a long time.
To GL’s certain knowledge his modified
Rebel racked up 500-plus trouble-free

flights in one year. However, two seasons

of trial and error were required to per-
fect reliability.

It is not our purpose to explain how
Galloping Ghost works. The system was
presented in Model Airplane News eight
years ago by John Worth, now AMA's
Executive Director, and can be researched
in The RC Digest, a book advertised by
MAN.

Maas found two principal difficulties:
receiver and actuator. He tried many of
both, and a variety of electric motors
for the actuator. Receivers presemyed two
annoying faults. With continued pulsing
they broke down, or they were suscepti-
ble to noise. It is interesting to note that
he obtained best results from an Ex-
plorer (tube-type with relay) receiver,m
now off the market. In his area other
flyers had notable success with the 'Ex-
plorer—which was relatively noise free
—and the Micro 4 actuator which de-
mands control of noise generation. (See
“Interference and Noise”, this issue.)

His eventual choice of actuator motor
proved the Bonner, which is considered
ordinarily not to be ideal for GG. Using
six nickel-cadmium pencells (3.6V each
side) battery drain was not a problem—
ten long flights could be made of an
afternoon. A machinist, Danny hogged
the actuator frame from a block of
aluminum—but a bent-up sheet frame is
OK. The important point is that shaft
wear in the frame bearings be minimized
so that gear meshing remain dependable.

Virtually all combinations of gears
failed (teeth too fine generally), and the
Ace standard nylon gear with Bonner
brass servo gear was above criticism.
Danny feeis that most GG troubles come
from flyers trying to get too much from
the system. Adjustments to rudder band
tension, down elevator settings, and so
on, involve compromises.

The major modification to the Rebel
was in the airfoil, which was given a
24-14 setup—that is, it was near sym-
metrical, with 35 of its depth going into
top camber, and 4 of the depth into
the convex undercamber.

The overall result was a reliable, easily ™
trimmed craft which excelled in a pylon-
type of flying. Though the Rebel had a
.19 Fox for power, Danny did not use
motor control—eloquent proof of perfect
and dependable control. s

GRID LEAKS ® Januvary-February 1965
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FOUR-CHANNEL
“RUDDER-ONLY” -

@ In the Monitor this month there is a discussion of multi-
channel installations in Class 1 or so-called rudder-only air-
craft, While there is nothing especially difficult about putting
servos into an aircraft, givem installations always are of
interest for their approach to a problem. And, too, ex-
single-channel people with serious plans for Class 1 com-
petition may find such an exposition of value.

The photographs, right and immediately below, show the
interior of a Swamp Box conversion—the original single-
channel Kraft-Varicomp-Elmic Corporal, at lower right. The
servos are well-used Duramites several seasons old, converted
by Ace Kraft amplifier kits to Transmites (transistorized
servos for operation with relayless receivers). Adapting full
multi practice the two servos were mounted on a removable
plywood tray, using DuBro servo hardware kits for the
servos, and 2/56 machine screws and blind nuts to attach
the tray to hardwood bearers glued in the corners formed
by cabin sides and floor.

To make the installation truly removable without wiring
or switch being anchored to the structure, a Muter slide
switch was mounted on the tray. The switch handle was
drilled to take a 1/16 music wire detachable extension arm
which extended through the fuselage side. (A bushing in
the fuselage side supports the extension.) By bending the
4 ynner end of the extension at right angles to point forward
L hrough the hole in the switch handle, the servo tray could

detach and reengage when put back, by sliding it directly
forward before lifting up (the reverse on replacing).

Because the 10-channel receiver could be fully committed
to the aircraft, the usual plug and socket, or multi-pin con-
nectors were eliminated—the servos and batteries are wired
directly to the receiver. The only remaining requirement
is provision for charging of the nickel cadmium servo and
receiver battery pack. This was handled by means of a com-
mon plug and socket—the latter showing in the upper portion
of the picture on the right, and the former being foam
rubber wrapped and placed in the nose compartment im-
mediately in front of the main cabin bulkhead. Incidentally,
it will be found that a greater gross, as compared with the
escapement installation, allows, even requires, a more aft
location of the center of gravity. s

Servo unit removed to show switch mounting—operated by an exten-
sion arm. Reed-type re.ceiver was mounted on vertical sliding tray.

GRID LEAKS ® Janvary-February 1965
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“muyy installations is a challenging area for those who try things.
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Elevator serve, left, and motor-control servo, nest side-by-side on
removable plywood mounting tray. Charging plug at upper left

Swamp Box ‘before modification. OF particular interest is the Elmic
MC escapement—a push pull linkage, rubber horizontal, easy to wind,
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Arc Suppression for
Magnetic-type Relays

By K. G. ROBERTS

OMEGA SALES &
ENGINEERING

RS
I _l —Q_Q—Q-l—l
I |
o
-+ Dz L
DC ¥
R 1o
FIG. 1

DIODE AND/OR DIODE RESISTOR

RS MAGNETIC REED RELAY

D2 GENERAL PURPOSE DIODE (REF. 1N456)

R RESISTOR (GENERALLY NOT REQUIRED—USE
FOR ADDED PROTECTION: 10 TO
100 OHMS)

RS

_w_

-+ C 1~

OPror

FIG. 2
RESISTOR-CAPACITOR
RS MAGNETIC REED RELAY
C CAPACITOR
R RESISTOR

NOTE: In either case, diode or capacitor method,
when a SPDT reed relay is used, both sides of
these contacts must be protected, 1.E., the normally
closed, and normally open contact.

" pmmessesemeeeceeceeeeao--

The two types of loads, commonly used circuits, and easy-to-apply formulae for values.

A RC SUPPRESSION FOR contact protection on any relay
device is probably one of the most important appli-
cations of modern day circuitry but, needless to say, is one of
the most neglected. Although volumes have been written on
the subject, the writer will try to present a few basic applica-
tions which will normally suffice for magnetic reed-switch
applications. ;

Loads: Contact ratings are given with a particular load factor,
either Resistive or Inductive.

Resistive Loads seldom need protection; loads of this nature
are of the dry circuit variety, or small heating elements such
as small light bulbs, However, when a large peak voltage
develops across the load resulting from the “break” action
of the relay, protection must be employed also.

Inductive Loads are of primary importance; some examples
of common inductive loads are: Motors, electric counters,
solenoid and relay coils, wire wound resistors and, in some
cases, just the wiring of the circuit itself.

The “break” action of magnetic reed relays is extremely
rapid. Whenever an inductive circuit is de-energized, whether
AC or DC, high voltage transients are induced. When a
magnetic reed relay is used to break this inductive circuit,
the switch contacts are subjected to arcing, with the result
that the relay device reliability and life is drastically reduced.
Particular emphasis should be placed on motors, which the
modeler uses extensively. Components of this nature are
highly inductive due to natural inherent inefficiencies devel-
oping from manufacture.

There are two commonly used circuits of arc suppression
which are easily remembered, and will give normal protec-
tion for magnetic reed relay applications. These examples
are shown as follows:

18

The Diode Method (Fig. 1) is generally a little more ex-
pensive, but is favored because of less feedback, and especially
where space is at a premium. As mentiohed, a resistor in series
as indicated is generally not needed except in extreme cases
of heavy peak voltages. Inexpensive diodes are available,
such as the General Purpose, 1N456, indicated.

The Capacitor-Resistor Method (Fig. 2) can be used in
two ways, either across the load as indicated, or across the
relay contacts. This method is usually less expensive, and is
adequate for low inductance circuits. The preferred values of
“R"” and “C” can be evaluated from the following equations:

(1) €= I
10
C = Capacitance in microfarads
I = Current load in amperes of the closed
circuit.
Example: 1 = .7 amp, Fine T =49
8 _
C = .049 MTf. (Select closest value
Mf)
RE TR = B
7 10800
E
R = Resistance value in ohms.
E = Circuit voltage of the open circuit,

To further substantiate the above formulas, and to illustrate
with an example of actual radio (Continued on page 32)

GRID LEAKS ® Junuur_y-fnbruury 1965
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‘
Simple Switcher for High Drain
e e Boat Motors. ..

By AL SEIDENBERG
L]

™ OR THE BUDDING BOAT FAN there is no greater problem
than controlling high-drain electric drive motors
without burning up contacts or equipment. In some installa-
tions the current compares with that required by many
small appliances. Normal hobby-shop variety switching devices
usually lack the necessary capacity to handle such high loads
and the gadgetry one sees can be quite complex and costly.
The simple, robust switcher illustrated was used in the
Rescue Craft, presented in the September-October issue and
the photo, at the left, is a magnified portion of one of the
earlier pictures, making clear what the device looks like.
Basically, it consists of a Bonner servo on which is mounted
a printed circut board with five contacts. Movements of the
servo arm, to which is affixed a channel-sectioned brass strip
to ride on the contacts, closes a circuit between the contact
at the extreme left, and any of the four contacts at the top
and right (eliminates moving wires).

The assignment of these contacts is arranged for logical

action of the trim-servo. Required for this installation is a

minimum of four channels, two for the servo, and two for

a second servo giving left-right rudder. The author advises

availability of PC boards at $3.50, 6-volt relays at $3 each,

: o four relays mounted and wired, $16.95. Anyone interested

Brass contact extension arm selects relay. From right to left: may coutact Mr. Seidenberg through Grm LEeiks (do not
Medium speed astern; slow ahead, medium ahead and full ahead. send orders or money with inquiry). a

i i
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During a Detroit modeling show (Ford Electronic Trimodelers) the author’s ‘““mysterious’’ car made a big hit with young and old.

B}’ LOUIS J. LAMBERT HE CAR USED FOR THIS project is an all-plastic motorized
toy marketed by Remco. This car was picked because
of the reasonable price and the minimum changes required to

The toy market abounds with scale vehicles to install radio-control gear.
As purchased the car has a 6-volt drive motor powered by
convert, This car moves at a fast-walk speed. four D-size cells, plus “U-Control” which provided a steering

front axle controlled by a link protruding out the left side. In

And th di - addition, the car body is moulded from bright orange plastic
nd the modifications are very easy to make. with vacuum-plated wheels and grill, (Continued on page 28)
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The four D-sized cells are for the drive motor which comes On-off swit'ching
with the car. Note cross-wise installation Transmite servo. D's with a 6V, 500-ma pack, servo, slide switch/or relays.
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Citizen-Ship Proportional.

Citizen-Ship Proportional. Firm's recently
announced AP (for Analog Proportional)
Proportional system offers two functions
(rudder or ailerons with elevator) plus
a trimmable action for motor control. This
¢ third control is the fail-safe—such as
turning off the transmitter, which gives
zero voltage or neutral on the two pri-
mary servos, driving MC to its lowest
speed.

System consists of transmitter (APT),
receiver (APR) and three servos (two APC
and one APM). The APC servos are ana-
log feed-back type for control surfaces,
the APM for motor, similar to a transis-
torized trimmable reed servo. The two APC
servos can be run from the same receiver
output signal so that a servo can be added
to the ailerons for coupled aileron-rudder
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To the trade: This feature is open
to all makes of equipment, do-
mestic and foreign. Selection will
::.:éi'lad for reader interest and
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Top Flite Tauri aileron addition.

(called CAR). Provision is made in the
printed circuit board for this extra plug
and socket (not included).

Stabilized from 32 to 140 degree F; trim-
ming permits same neutral within this
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range, same as at 80F.

PC wiring board includes switch and
five plugs; by wiring the servos, receiver,
batteries to removable portion of plug,
all wiring is complete. Battery require-
ments are 9V dry cell (transmitter) and
eight pencells {2 sets of 4) pencells or eight
450 amp-hr. nickel cads wired for 9.6V in
transmitter and, for receiver and servos
four 225 to 450 amp-hr., and four 450
amp-hr. respectively.

Receiver measures 2 1/16 in. longest
dimension, weights 334 oz. Servos measure
2% x 1 9/16 x 1, weigh 23 oz. each.
Price, complete system, $249.95. Citizen-
Ship Radio Corp., 810 E. 64th St., Indian-
apolis, Ind. 46220, All superhet spots.

Box-Lox construction is what AA (An-
drews Aircraft Model Co., Inc, 2A Put-
nam Court, Danvers, Mass.) calls the meth-
od of prefabrication used in their new
series of RC Kkits. The term has real mean-
ing because you can make-believe assemble
the fuselage of any—excepting top and
bottom skinning—with four rubber bands!
As to the kits themselves, two have been
announced, and two follow-on designs
mentioned.

As shown in the ads, the ready jobs arc

{Continued on page 28)
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BITS AND

PIECES. .

LIKES OMEGA SPDT REED SWITCH
by Bob Penko, Willoughby, 0.

M I have begun using an Omega SPDT reed switch in a single-
channel Vanguard superhet receiver and have about 40 flights
on Galloping Ghost.

In my opinion it is terrific. No more point adjustment or vibra-
tion trouble. I can hold the receiver can right against the fuselage
with the engine roaring, and it still pulses away as pretty as you
please. No arc suppression either. Using a Micro Mo TO-5/41
ratio, plus or minus 3-volt nickel cadmiums.

INK FOR PC BOARDS
by W. F. Wadsworth, Belmont, Calif.

B I found an ink which works quite well for hand drawing PC
boards. It is “Trojan” Brand, non-phenolic marking ink, made
by Superior Marking Equipment Company, Chicago, IIl. 1 have
a 2-o0z. bottle of Black Ink which I believe is the smallest size
packaged. It may come in other colors; this T have not checked
out, It is also packed in l-gallon cans. It is stocked at most
large rubber stamp concerns; cost is about $.80 for 2 oz. retail.
The vehicle used in this is “ether.” If the PC board is etched
within 4-6 hours after applying it works OK. After a while it
flakes off.

NO INTERFERENCE ON SUPER-REGEN
by William E. Kenyon Sr., Pompey, N.Y.

B Still using the basic Marcy receiver, 6-channel super-regen,
and have had no interference as yet. It may help, having a K1D
5542 CB number and asking my neighbors to keep off the air
when I am going out for an evening of flying. Have found most
CBers understanding of our problems and even had a gang of
them down to the field to spectate and ask questions. Seems that
when they hear the old Marcy tones nearby, they head for the
spot and, so far, have turned their transmitters off. Maybe I just
live right?

FROM
PRESENT
KRAFT
MODULATOR

BRESENT
CAPACITOR

TO POINT INRF

AMPLIFIER GRID
CIRCUIT WHERE

EHIGINAL M
nPAGIﬂq_H
B 3va4 ADDED CONNECTED.

KRAFT SINGLE X-MITTER MoD
by Ben Givens, DCRC Newsletter

B Some people have found that their Kraft single-channel trans-
mitter does not modulate sufficiently, especially on high power.
We have triec this little modification on several DCRC member’s
transmitters and have found it to solve the problem in all cases
tried.

The Kraft modulator should be wired so that it is continually
ON or keyed, then the keying button and/or pulser relay should
be wired in after the added stage.

There is plenty of room in the transmitter to add this tube.
We usually bend a piece of aluminum (shown below) large
enough to hold a tube socket and bolt it most any place inside
the case as long as it isn't too close to the RF coils. All this
stape does is to amplify the signal from the modulator to give
enough tone to properly modulate the transmitter.

Note that only one-half of the filament is used. although both
halves could be.

8trold
MEG.

BOLT TO SIDE OF
TRANSMITTER CASE
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TIPS ON B&D PULSATONE
by Roy A. Cartier, Winchester, Va.

B I have noticed some recent articles in GrID LEAKS on the
B & D Pulsatone Receiver and system. I have built two of these
systems and after some experience have both working ver
well. From this experience I would like to give builders a com%
of useful tips. 2

I do not agree with doing without the diode or any of the
resistors in the servo amplifiers. If one will check the circuit they
will find these are in the circuit for temperature stabilization.
The resistor which some people say you can do away with is
to give a path for leakage currents of Q1 and Q2. This prevents
thermal run-away. The diode maintains uniform gain of the
amplifier with temperature changes. I find my units perform al-
ways the same under any weather conditions in which T want to
fly.

1 found my first unit was as erratic as any described in the
articles. It was sensitive to anything you changed and you never
knew what it would do next. When I was about to give up, T got
the right hunch. I substituted a 30-volt B battery for the 222
and changed the B- connection from where the schematic shows
it to ground or the A-minus connection. Since I made these
changes it has operated perfectly and the second set is the
same. They are the most stable receivers T have ever seen and
have excellent range.

WIRING AID
by Sam Mohr, DCRC Newsletter

B Have you even tried to thread very fine wire down among
closely spaced parts into a small hole? This can be an exasperat-
ing task. The next time it happens to you, look in the wife’s
sewing basket for a needle threader. This is a small oval or disc-
shaped piece of aluminum with a loop of fine music wire
attached. One is usually packaged with pack of sewing needles.
In use, the loop is forced through the small hole in the printed-
circuit board. When the loop is completely through the board,
the loop springs open and the fine wire is easily threaded through
the open loop. Withdrawing the threader then brings the figgs

wire through the small hole in the PC board. This has been us )

successfully with wire as small as 44 gauge and through holes
made with a #70 drill.

FORGET YOUR ANTENNA?
by Gil Stallings, Joppa Towne, Md.

<— ANTENNA FOR FLYING

BEN

o
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FUSE OR TRANSISTOR
CLIPS

X
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So you take off the antenna
of your transmitter to do a
little range checking in your
basement. Sunday arrives;

you unload your flying gear
and where is the antenna?
Why not store it in clips on
the side of the box?
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DIODES ARE SILICON
¢ IN456, IN457, INASS,
OR ANY OTHER CHEAP,
SMALL, SILICON DIODE +

E

2N555 APPROXIMATE
2NIT6 ETC. CHARGING
CURRENT-MA.

[+

47 OHM| 30MA.

+
33 OHM| 41 MA.
" it d i 22 OHM| 65MA.
EETR%ED 15 OHM | 84MA.
-~ | O OHM || 20 MA.
5 OHM | 2 30 MA.

2.5 OHM| 420MA.

FIELD BATTERY CHARGER FOR NICKEL CADS
by Allan K. Scidmore, Madison, Wisc.

B The following circuit is for a small portable constant current
charger for nickle cads. Tt is designed to use a 12-volt car battery
(I presume your car has one) as a source of charging current
although it can be powered by any DC supply of about 10-15
volts or so. The charging current is independent of the number
of batteries in series (within limits). With a car battery for power
it can charge 6 or 7 nickle cads in series. The transistor is any
cheap medium-power PNP transistor (such as 2N176, 2NS555,
ete.) The 1-watt resistor R adjusts the charging current and its
value depends slightly on the diodes and transistors used, but
mostly on the charging current desired. The experimental unit
constructed gave the currents shown in the table for the listed
R’s. The R used should be adjusted after construction. For
charging currents under 100 ma the transistor should not need
a heat-sink, but if the idea is to be extended to higher currents
I would recommend heat-sinking the transistor by mounting it on
a piece of sheet metal. Remember the transistor collector contact
is the case, and that not all cars have the same battery terminal
grounded.

ROCK LATH BUILDING BOARD
by Norm Robarr, Lockport, N.Y.

W For a fiat surface to build wings on 1 have found that a bun-
dle of rock lath is nearly perfect. They come five sheets to a
bundle and measure 16 x 48",

I lay the whole bundle on my work bench. The top sheet will
be perfectly flat. I draw my wing layout on the lath—they are
paper covered—and after using one side of a sheet for a project,
turn that sheet over and use the other side. Pins can be pushed
into these boards but they must be steel pins.

HIS FOURTH B&D
by Ron Little, Vidalia, Ga.

B Here are some shots of my new B & D transmitter. Use the
specified parts right down the line! T can't think of any way for
folks to get into trouble building this, just as long as they follow
instructions. Don’t “little book™ in Model Airplane News is as
‘c]ear and precise as any I've seen. I believe there will be a real
demand for these rigs as soon as the fellows see them in use,
and number 2, as soon as some brain comes up with a superhet
- front-end.
This is the fourth B & D rig I've built, and so far no trouble
at all, lexcept for an extremely loose antenna coupling in the
second unit, which has since been remedied.

RE GRID LEAKS ® Jonuory-February 1965

BATTERIES FOR PHELPS RCVR.

B The Phelps Receiver, May-June 1964, will work satisfactorily
generally only with a nickle cadmium battery supply. It is not
happy with dry batteries and, while some reports indicate that
magnesiums, may perform all right, designer John Phelps states:
“The receiver was designed around a 4.8-volt nickle-cadmium
battery source.” These may be 225 to 500 milliampere-hour
size. Since each cell is rated at 1.2 volts, this receiver will re-
quire four in series for the 4.8 potential. As with relay receivers,
the escapement or actuator battery supply should be separate
from the receiver battery pack.

TOP VIEW
KRAFT
TRANSMITTER R S
PULSER
A
No. 6 TAPPED
SCREW

RUN PULSER CABLE INTO THE
TRANSMITTER THROUGH GROMMET

INDEX FINGER WORKS
FAST PUSH SWITCH
THUMB WORKS SLOW
PUSH SWITCH

RIGHT HAND
ON STICK

ADDS SHOWS PULSER
by Gil Stallings, Joppa Towne, Md.

M I find this to be a very comfortable Kraft/Shows combination.
In use, the transmitter is cradled in left arm, left thumb and
index finger hold pulser and work the solid on-and-off buttons,
and right hand the stick on pulser. The mounting bracket is in
two pieces, 24 x 1 x 4 aluminum angle, attached with #6 self-
tapping screws to each case—ijoin on centerline with the screws
(tapped or with nuts). It is easy to disassemble.

11th ANNUAL TOLEDO CONFERENCE

On February 27-28, this famous conference and exhibi-
tion' will be held at the New Recreation Hall, Lucas
County Fair Grounds, located less than two miles from
the Howard Johnson Motor Lodge, at Ohio Turnpike
Exit #4. This hall is nearly double the size of last
year’s quarters, providing ample room for parking and
flying demonstrations. Program will be generally similar
to last year's. For details write: Conference, Box 2864
Station B, Tpledo. Ohio.
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Toki — Doki

(Continued from page 7)

combination of the new surfaces and their
location is the action in a stall. When
buffeted by thermals or gusts, and stalls
get progressively larger, a blip of the
rudder near the top of the stall will make
a slight change in the direction of flight
but also level the glider to an amazing
degree. When this occurs it appears as
though some unseen hand had been placed
under the glider and raised vertically,
sometimes 10 to 15 feet higher when the
wind is steadily blowing. The rudder has
enough effective area to steer the glider
without banking too steeply and this is
a sought-after trait in slope soaring designs.

Construction of the horizontal and ver-
tical surfaces is straight forward as the
plans indicate. We made no changes in
the horizontal stab, except to move it
forward as shown. Be sure you use a hard
piece of balsa for the rudder post and
also for the leading edge of the fin, which,
incidentally, should be shaped prior to
cementing the 1/16” sheet to it. When
dry, sand the entire assembly well, and
try to work the sheet on the fin down to
1/32". This will save ballast in the nose
and, when silked, will be sufficiently strong
for the task, Some builders may want to
use soft 3/32” or " sheet balsa for the
rudder. If so, glue a piece of 1/16" ply-
wood to the place where the rudder horn
is to be attached, and sand to a real
streamline shape. Forced with a problem
of flexibility in the hinge, I chose Mylar.
Cut three strips % X 1%2” and insert in

slots cut equidistant in the rudder post and
in a similar spot in the rudder. Insert the
Mylar hinge, drill a 1/16” hole and then
drive a round spruce toothpick into the
hole with a small hammer, resting the
surface on a flat piece with space for the
toothpick to protrude. Cut off on the
other side and sand smooth.

Now install the vertical surfaces, cutting
a space for both the leading edge and
rudder post in the sheet planking on top
of the crutch. Cement in place and double
cement where the sheet on the fin touches
the crutch. As a matter of fact, applica-
tions of glue produced a small fillet at the
junction, and this made the silk application
easier. Apply the silk and keep the hinge
line clear of any binding dope accumula-
tions.

Now build the wing as detailed on the
plans but reduce the dihedral to four
inches. This is important. With the excess
dihedral, the rudder will give a rocking
action to the fuselage at each movement.
Finish the wing and stab as you did fhe
rudder. On my next wing for the Nordic,
I am going to use %" square spruce for
the leading edge and save repairs.

Installation of the radio gear and servo
is a matter of individual preference. The
photos give two examples of equipment
installation.

I was going to call this modification “I=
SOAR”, but in deference to Frank Ehl-
ing's beautifully flying design, will settle
for “TOKI DOKI” (pronounced Tokey
Doakey), which in Japanese means “Some-
times.” Incidently, Toki Doki placed third
in a Precision contest the third day after

it was completed, and flew for 36 minutes
on its third flight, so it has shown possi-
bilities for lots of air time.

We trust you will derive as much
pleasure from this design as we have. If
there is no slope near you (must be one

some place) try some thermal soaring oj
8

300-ft. towlines. It can be done if you kee
the wing loading below 9 oz./sq. ft.

Grid Leaks at Play

(Continued from page 1)

There is precedent for this type of
dating in the publishing industry. In view
of our move to Kalmbach, and other
considerations—including  letters from
new subscribers who did not realize that
our dating system did not conform with
other magazines—we felt these changes
to be in everyonme's best interests.
® Model Aircraft World readers who also
were GRID LEAKS readers, should note a
new date on the label of this issue. The
date is the combined copies due them from
both Grip Lesks and Model Aircraft
World. Until now there has not been
available a block of time which allowed
this consolidation. With the acquisition of
Model Aircraft World, GRID LEAKS gained
a number of individual subscribers. This
subscription list of paid individual sub-
scribers now is quite substantial.
® Grip LeEaks will continue to meet your
reading requirements. Over the years it
has proved a publication responsive to
ideas from readers. It will continue to
be so0.

SOLD DIRECT

HOTLINE POWER PACK

Designed expressly for our Wing Cutting Bow. Operates on
reqular house power. High current output at a low cost.

17.95

FW 1 -Taurus Type
FW 2 - Candy Type
FW 3 - Viscount Type

TG

.0.BOX 16353

FW 4-Clark Y g~ span
FW 5 - Beach Comber Type
FW 6 - Stormer Type
FW 7 - Orion Type

FW 8 - Viper Type

A whole new concept in modeling. Pre-fabrication at its
ultimate. Be the first in your area ta fly with foam.

Replacement elements for your cufting bows. 45" in length.

11 chord

$16.95

$19.95

HOTLINE WING CUTTER

Cut your own foam core wings. It's easy if you have the
right equipment., Order today and enter a whole new field
of modeling. Complete instructions.

Less Power Pack. 9.95

NICHROME ELEMENTS

1.29 Each

ORLANDO, FLORIDA
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Qur growth will not be spectacular, Al L BT s
but a steady continuation of the progress :
that we have made in the past year. : :

The combination of GRID LEaks with ; AN EVEN DOZEN... OF THE VERY
Model Aircraft World, and now the e
_ distribution of the magazine by Kalm-
“Yach Publishing Company to dealers, rep-

sent substantial milestones in the prog
ress of your publication.

® The AMA Frequency Committee battle
goes om.

We know of manufacturers who are
applying to the Federal Communications

Commission for experimental licenses to MAXIMUM POWER & RELIABLITY IN ANY CATEGORY
p begin tests of the 35, 43, and 72-76 e
B megacycle spots. Again, progress is real, 13213: §e§é'éﬂ’|ar 5 ) iﬁg}&&e;‘?ggm

and though not spectacular, we feel that Eumpresslon e @ 7.5:1 Compression

our attorney, Jeremiah Courtney & Asso- 291V 'ge:g!,:lﬂﬂoi ?léa i ' - :g;gglglnﬂoi aela %

ciates of Washington D.C.—and the AMA | ';9135"'9’5' P us ‘t’hrete sepa r::tlles ﬁgrete semsf

< rate venturies, niuries

il‘ —are to be commended. variable gas veloc- variable ga; wfalc?:r

ities. A Pressure ities. A Pressure
Fitting is also | poe -Fitting Is also
included. . i included.

If you did not read thoroughly the
ad in the previous issue of GRID LEAKS
giving reasons why you should join
AMA, we recommend you read it now.
Not only is the petitioning of additional
l : frequencies being developed by the AMA,
but there are other worthwhile benefits
in an AMA membership. With your mem-
bership you receive the publication Model
Aviation. You are entitled to insurance
benefits, you receive a discount on the
major model magazines. The solid ad-
vances that have been made in radio con-
trol equipment are largely due to the
contests which are sanctioned by the
Academy.

A9 TV
$14.50

i )
T
w

i
Caame i s

uNMA,TtHED THROT‘TLE 'smﬁﬁa*HNEss FOR RELmBu& R/C

A

MORE ON PHELPS’ RECEIVER

&) John Phelps offers an improvement in

he Interference Resistant Receiver which
was featured in the May-June 1964 issue
of Grip Leaks. As shown in the sche-
matic by heavy lines, he has changed the
antenna coupling to the collector of the
detector. (It was originally coupled to the
emitter.) By changing to the collector,
several tens of microvolts of sensitivity
are added.

A 25-mf electrolytic is' added across ' M RCENYA E N G I NES

351111V j
$21.50 L
A5 R/C TV

b e $25.95

the 4.8-volt battery potential. This is to gty . | | M HOR YRR
eliminate any tendency for “motor-boat- Bk 06 ik Dt e epim, A0 el ot bl v st |
ing” when batteries decline. The 4.8 must St %nhi%%“m%w—wm“m- —is%m 1
i & i Engines. ALL MRC-ENYA ENGINES & PAR o A
be secured from a nickel-cadmium-type TOK FROM WRCENYA CONPANY manmn% ‘:&"ﬁfﬁt?g{ﬁﬂwm st

battery, since other batteries have too
high an internal resistance for adequate
functioning.

\ _ (Continued on page 26)

FULL SCALE PLANS
AVAILABLE AT ACE R/C

®
R/C JAY . .. low wing Multi-tailored
for the demands of Multi Propor-
RANO e ST e e a0

9
OX-5 CHALLENGER . ., . Small but
Beautiful Scale Bipe. For the Builder

O CONIETON . v iversestensiiasinni 92,00
L ]

TOKI DOKI . . . Modified Jetco Sail-
plane Glider for R/C
T [ e r e e $2.00

Mambo Special, by Sterling, for one to six channels of control, spans 52 in. Features include
full-depth spars for table-top construction, one-piece die-cut sides, Price $11.95. S ER HIG

GRID LEAKS ® January-February 1965




World Wide Radio Control brings you the finest superhet
transmitter and receiver for pulse or escapement applica-
tions MIN X RADIO has ever developed. Called the
1200”", transmitter features include all
transistor 9v. circuit, unijunction pulser, and electronic

“PULSEMITE

109*

WE PAY THE
POSTAGE

keying in a lightweight hand-held case. The PULSEMITE

receiver is extremely selective superhet with a C.B. and
electrical noise filter, relay output, powered by nicads
or pen cells of 3-3.6V, and weighs only 3% ozs.

SORRY
NO C.0.D.'s

FREE With your PULSEMITE 1200, World Wide will include FREE
1 Mighty Midget pulse actuator, Dion nylon case for the mighty
midget and instructions for building an R.0. or G.G. actuator.

CONTROL

9810 WYOMING, DET. MICH. 48204 dep

G/L 11

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

O Please send me Quick Blips

O Here's my dime for o catalog

The first stage coupling capacitor
shown in May-June is a .002 capacitor.
This should be changed to a .01, since
this was an error in the original sche-
matic. The .01 gives the pain required,

Further words from John are as fol-
lows: “During the shakedown of the re-
ceiver and transmitter for single channel,
I found that a diode is absolutely neces-
sary across the escapement coil to avoid
sticking, Further arc suppression is
needed for every pulse proportional actu-
ator tested.

“Further, an extra capacitor is needed to
connect escapement wiring to the receiver
power supply. A .01 or .02 capacitor
from the center reed lead to plus 4.8
volts is the ticket. This eliminates erratic
skipping action due to metal-to-metal
rubbing, which can occur even on a
bonded torque rod.”

ANTENNA

Heavy lines show Phelps antenna coupling
to detector collector, instead of emitter. It
adds several microvolts of sensitivity.
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COLVER SUPERHET NOTES

® Frank Colver (A versatile Superhet Sys-
tem, July-August issue) writes: Two
things I was unaware of, in my GRID
Leaks article; the MS 776, 777, 778 LF.
cans were the wrong size, and no in-
structions were given describing how
they were mounted.

The lugs on the IL.F. cans should be
bent at right angle to the can, and sol-
dered to the ground plane (top of
board). The LF. transformers used were
no longer available at the time I wrote
the article, so I searched for a substitute.
I obtained some samples from Lafayette
that I understand to be the MS 776,
MS 777, and MS 778 coils. These coils
had the correct specifications, size, and
connections. I have checked my latest
Lafayette catalog, and have found that
apparently the numbers of the coils I
had were MS 780, MS 781, and MS 782.
These coils have the same dimensions
and specifications in the catalog as the
units I obtained.

I will supply the toroid core for the
oscillator for $1.00 with the coil already
wound. (Frank Colver, 434 Lenwood
Drive, Costa Mesa, Calif.) The core is
made by Indiana General Corporation,
Magnet Division, Valparaiso, Ind. The
core material is Ferramic Q2.

The 31 turns are distributed around
the entire core with the last turn ending
beside the first turn. The 3-turn coil is
then wound in the center of the 31 turn
coil as shown. Each pass through the

hold of the core is counted as one turn.
The dimensions of the core should be
corrected to read 15/64” diameter X
1/16” thick. The hole in the center is
1/8" diameter.
The antenna coil is close-wound on

the coil form; the tap is 11 turns fror@

the end with the 4.7k and 24k resistors,
The coil form and tuning slug are avail-
able from Newark Electronics Corpora-
tion, 223 W. Madison Street, Chicago,
I1l. The coil form and slug are made by
Cambion Corporation. The Cambion part
numbers have changed from SPC2-D-4L
to 2173-3-3 for the form and from
X2172-D to 3227-3 for the slug, The
Newark part number is 40F3623 for the
form (price is $.27 each) and 40F3048
for the slug (price is $.04 each).

The .0012-uf capacitors are Erie style
390 and are available from WNewark as
part number 19F1737 at $.50 each. These
capacitors are very small (.095" diame-
ter % .250” length). Cheaper capacitors
with a larger diameter could be used if
a different printed circuit layout is used.

The printed circuit boards are not being
made by anyone at the present time.

The tantalum capacitors shown in the
decoder should be changed from 4.7 uf
to 6.8 uf. These can be obtained from
Newark as part number 17F1010 for
$1.32 each. These same 6.8-uf capacitors
could be used in the receiver in place
of the 5-uf capacitors if so desired. This
capacitor measures .125” diameter; unless
a cheaper 5-uf capacitor of the same
diameter or smaller can be found, I
would suoggest using the 6.8-uf listed
above, The value of this
critical in
critical in the receiver. :

The 15-uf capacitors shown in the
driver and encoder are Newark # 17F045
and are $1.52 each.

On the schematic for the receiver, the
capacitor in dotted lines across the 10K
resistor should be ignored. The emitter
resistor in the R.F. amplifier is 2.7K. The
capacitors shown across the LF. coils
are included in the cans. The 100-pf
(uuf) and 10-pf capacitors are mica or
NPO capacitors. I used Arco-Elmenco
DM10-100] (Newark #14F1154, $.20
each) for the 10-pf and DM10-1017
(Newark #14F1176, $.26 each) for the
100-pf. The Y4 w resistors are Newark
#12F205 and list the values. These are
$.26 each. The Sprague TG S50 capaci-
tors are Newark # 18F937, $.30 each. The
TG-820 is # 18F934, $.15 each. The 1N270
diode is Newark #21FX4577, $.32 each.
The 1N456A is #22F9634, $.36 each. The
2N711 is Newark #21FX3814, $1.12 each.

On the decoder schematic the terminal
marked +6v is the ground or common
of the circuit, the other terminal being
the —6v supply. Ignore the statement
“zero voltage on idle.” If the decoder
is to be used with the superhet, the
transistor driver will have to be used
between the receiver and decoder. The
collector of the 2N1305 in the driver is

connected to the input of the decoder, !

in which case the 100-ohm resistor in
the decoder becomes the load for the
driver. The —3v to —6v shown indicates
whatever voltage is required for a par-
ticular load if the receiver is used with-

GRID LEAKS ® Januvary-February 1965
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the decoder but it is not 5§




i ; out the decoder to drive an escapement,

& servo, reed bank, etc. To drive a reed > 2 g e

R bank with the driver, remove the 15-uf Pnze w"'""ng GCTURA H|-|mpu(‘|‘ Plush( Rlc PRGPS!

capacitor, place the coil of the reed bank

\ivh;re. the _Ioadf is sht;lwn a]lild conngCtha Designed specifically for R/C model boats . . . get best performance

.. 1-uf capacitor from the collector of the ination! i

% _ B1305 to grovnd -+ side of copadiicn | from your otor and hull combination! Not modified tether props!

Ale ground). .

i When driving a 200 to 300 ma load
h with either the driver or decoder, one

* can obtain a lower drop across the tran-
sistor if a 2N1309 is used in place of
the 2N1305 in the output (only), and a
2N1308 in place of the 2N1304 in the

4 output (only) of the decoder.

f.© On the decoder schematic the dots at

1 ?ac,h end of the _680 ohm resistor do not Oc.tura props are the result of extensive tank testing and competition running.
indicate connections to the base and [: Aret rbnlnldfe of high Ifuster lhsngth |r1r: gct plgsticl Ranget ofc dlanl*lettelrs fandhpétche;
H ’ i suitable for engines from o c.i. displacemen ompletely finished an
I emitter of the 2N1304 located directly H balanced—ready to install and run. Holder of more R/C model boat records, both
W below the resistor. H here and abroad, than any other propeller. Look for the distinctive red color and shape.
i : : A Propellers X35 thru X70 and 40P thru 62P are supplied with %" bore and slotted
The transmitter encoder circuit was in to fit drive dog 0C—6D.

cluded in the article just as food for : The X30, 30P and 35P are tapped 8-32 and equipped with a molded tail nut.
thought; 1 later changed to a different. | Available in two patterns, dthﬁ power thrust ?‘eggns Lor displacement and Pl'nleavrer
Sott circuit after I had trouble with the relay. TRl bont Py sp::nt_;us,t,:wir: fc,’,rp.f ;oar;sl:fhtd';pla“mem il
i 32 If the printed circuit is attempted, be |: SPEED XIE 17 D T P18 s
il sure the two sides are located in the i:g—-_{%%(;g x gi’:’::: I;i_ttgpl—%% %régt—?Se %
proper relation to each other by observ- THR“ST XS0 1D X Sn Pioh— 56.60 Ene.—9a¢
ing the hole pattern. Since this layout |: X70—23," D x 374" Pitch—O & R, Twin 60 Eng.—$1.75
does not waste much space ome should 30P—1%," D x 1%s” Pitch—.15 Eng.—45e¢
s i i 35P—1%," D x 17" Pitch—.15-19 Eng.—55¢
N = ful - when pibatitning: Parts o POWER 40P—1%,” D x 1% Pitch—.15.29 Eng.—85¢
B make sure that they will fit the board. |: 45P—14%,”D x 124" Pitch—.29..35 Eng—75¢
s i $ 50P—13145,"D x 17" Pitch—.35-.45 Eng.—85
! Time no longer permits me to supply THRUST B5P—27.7 D x 2% Pitch— 4560 Enﬁ -—90':-
: the completed decoder as stated in the 62P—21," D x 1%%,” Pitch—.60 Eng.—95¢
7 article. R
ety et For RED-HOT sizzling performance ORDER one for your boat TODAY!
= . If your dealer can't supply you . . . send stamped, self-addressed envelope for literature and prices.
i Proportional Control TURA MODELS 2, /0L BUILDERS ... FOR MODEL BUILDERS!
gy (Cantinued from page id) 0C 81442 No. Milwaukee Avenue o Niles 48, lllinois

1 _ our observation that gliders seldom fly
| i :ompletely out of sight, but they are bad-

o y damaged by spinning in, For this rea- I l FEATURES:
son we prefer surfaces to neutralize for UNLVERS“" D UN"’W'NG A"J ' G ,AdJustable-
out-of-range conditions,

Rib- -
In general, some precautions must be Bm a dﬁ EM@A LU M l N U M C NE LS PAR § & E hoi?i-al::)‘;]!g

; taken to prevent oscillation i feedback : .
S 2 ==seécuree A ahlesRib Holders == (] :
i systems such as the servo. The Micro-Mo oo S Ji".!z
i motor is particularly responsive to dynamic o ¥ t mulgn s?ﬁéuzm mu{;gnm JIG POIt ASSHMHLY OF
L | i s i 1 - [} o ; HAD i e b URPACES ¢
braking; advantage is taken of this fea ; RIGID = ALUMIMIMEERUSTON)CHAKNSLS ASSURES HOw
T I ture by driving the motor from a low ' - : ggr Jiqm:piganln:grs-ﬁaui;--ma ~132-preCI5 108
0 . 3 g ' - OMPONENTS WHICH WILL
i unpedar_lce source. Experience indicates % L i g [ISUPPORT (ENTIRE) ASSEMPLIES IN POSITIVE ALIGH-
- that this combination provides an ade- W | B fput HENT POR TOTAL CHMENT-UF, ANATSANLE s \Wi-CHOND
% quate phase margin at useful levels of t'-‘, - 7 b e : Rk .}'"/cz::ﬁ-?ﬁ“"“s e Dt oarsaaDD HY
5 loop gain; then motor gear train is given 1 3 UNI- I TB-HOLDE JIHOED 3
B additional protection by limiting the cur- " A B O A ING&UIG(U’W’J‘HBZWS
B rent available to the armature. Transistor l } :  DIHEDRAL : o
3 dissipation is adequate for this purpose if | I -
s no more than 1.5 volts is used on the out- | | A - . 4
g put stage. (Continued on page 28) /n. BIRCH-PLY-L/T SUPPORTALLE = s i
{ : ; m‘ b 1
i2-41 73-SCRENS;FC, 18,95, (FOR-PASTER=SERV 3

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

5 Tadl BB E# / SUBSCRIBE .o,
| - 1Y 2 §500
2 Yrs. uoc $10.00

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

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

BIGGER AND BETTER N

BASICS FOR BEGINNERS  Address -
City. Zone.

EXTRA FOR EXPERTS o
BRITAIN'S RADIO o
CONTROL MAGAZINE FULL SIZE PLANS Send 50 Cents for Specimen Copy

GRID LEAKS ® January-February 1965 27




COMPLETELY FINISHED
AND READY TO FLY.

. High impact flexible polyethlene
., Will attach 1o any conventional landing
gear (de-Bolt or wire type)
. Operates equally well off woter, sand or snow

. Strong and durable, will not puncture on ground landings
. Can be aMached and removed in less than 3 minutes
. Mounting bolts, spreader bars and wire included

. Lightweight
. Finished in aluminum color
(At present available in two sizes)

DEVELOFED

The GEE BEE Line

Box 347/Forest Park Station/Springfield, Massachusetts

OTHER SIZES

AT YOUR
DEALER OR DIRECT

19%" Fop 02
02 to 074
MAX. MODEL WT. 28 oxs.ss.qs
WI PER FLOAT 1Y% ozs
BEING 28" FOR .09 1o .29 :

MAX. MODEL WT, 72 ox $8-95

WI. PER FLOAT 3y, o,

Summarizing, it is clear that the total
effect here is to produce a “flea power”
servo. Let me hasten to comment that
the force available to the control sur-
face is considerably greater than that
available from an escapement. The system
has been in use in a four pound Bergfalke
R/C glider and provided ample torque.

R/C Shark

(Continued jrom page 20)

A photo shows the drive battery com-
partment ‘and the 12-channel “Min-X"
superhet receiver used. The receiver is
installed by removing the instrument panel
and steering wheel assembly retained by
two screws, and discarding the plastic
seat that comes with the car.

KALMBACH PUBLISHING CO. PRESENTS

HOW T0 BUILD
R/C MODELS

by WILLIAM WINTER

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

88 pages on:

Bomething for
overyone

Tools

- Materlal

Qontrol Systems

Types of Alrplanes

Building the
Alrplane

Boats

Airplane Installation

Troubleshooting

Misc, Types

4 $3.00
AT YOUR HOBBY BHOP — OR

Kalmbach Pub. Co., 1027 N. 7th Street
Milwaukee, Wis, 53233, Dept. 4722

Enclosed find §4 00, Send postpabd your new
book, How TFo Build R/C Models,

28

Other photos show the “inpards.”
The links for steering are the ones that
come with the car, modified only in the
location of the pivot points to obtain the
desired turning radius with the servo used,
in this case a Bonner Transmite. The 6-volt
nickel cadmium power pack for the receiv-
er and servo is located in the nose of the
car. The switches for the receiver and
servo are located in the bottom half of
the car and the drive motor switch is the
same as used on the toy wversion. Be-
cause the “D" cells were used for drive
power there wasn't enough room to in-
stall a servo, or relays, to control the on/
off switching of the drive motor. Replacing
the “D” cells with a 6-volt 500-ma nickel
cadmium pack will permit installing a ser-
vo to operate a slide switch, or relays, to
perform the switching operation.

The mounting of the servo in a cavity
behind the battery compartment is a simple
matter of cementing a servo board to
the cockpit wall. This car originally had
single-channel equipment which consisted
of a CG superhet and a Cobb boat/car
servo, The servo was located in the same
area as the present servo. Single-chanmel
operation of the car was fair with only a
slight right turn occurring when keying for
left.

This project was originally undertaken
to provide an extra attraction for my club’s
(Ford Electronic Trimodelers) annual
winter open house. In previous years we
had static displays of R/C boats and planes
plus movies of our club activities. With
the R/C car a dynamic display of R/C in
action was possible and proved to be a
great crowd pleaser. Car speed is a good
walking pace—fast enough for indoor
demonstrations!

Seen These?

(Continued from page 21)
the H-Ray for .09 to .15 engines using
single-channel equipment with escape-
ments, or four to six-channel with servos;
and the S-Ray shoulder wing for .07 to .10
engines, rudder only.

The H-Ray has a span of 50 in., wing
area of 425 sq. in., and gross of 2¥4 ta
2% Ibs.; Price $12.95. The S-RAY has
similar specs, sells for $11.50.

Acryjel colored self-curing acrylic plastic:
Available in 120-cc jars of opaque colored
or clear transparent powder having same
quality as that in No. 4 kit of Acrylic
Plastic. In red, yellow, white, biue; and

NEW
1964

FOX,

MOTORS

FOX 59R/C

Best of the big
motors! Mo “break-
in." Exclusive Fox
carburetion maintains
proper low speed
mixture at any
attitude.

Lightweight with
adjustable high-low

throttle stops. No
escapement binding
here! Easy to
install.

$1095

FOX

MANUFACTURING COMPANY
FORT SMITH, ARKANSAS

5

MW

ALL THE NEWS WHILE IT'S STILL NEWS

Subscription Blank

Subscribe NOW 1o the West's Leading Model Mpgozine
West Coast Model News S 2.50 Per Year

1335 WARM SPRINGS ROAD
GLEN ELLEN, CALIFE.

Name
Address.

Town

clear, Self-curing Acrylic liquid is avail-
able in 2 oz. bottles—sufficient to activate
120 cc’s of powder. Jelling in two minutes,
it solidifies in 20 minutes into hard, tough
Acrylic plastic. It can be cast or shaped
with tools. Prices: $2.00 for 120-cc jar
of powder; §.75 for 2-oz, bottle of liquid.
(Ace R/C, Higginsville, Mo.)

Tauri with ailerons: Announced by Top #%

Flite Models, Inc. (2635-45 So. Wabash
Ave., CHicago 16, 1ll.) is the “up-grading”
of their TAURI kits by adding strip ailer-

(Ceontinued on page 32)
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2 Graupner SCHLEICHER K-10 79"
g {2-6 channel Thermal [Slope)

A

e
i

S

COMING

WiK STANDARD
AUSTRIA, 87"

Modellbau MISTRAL,
107"

WiK BJORN,

-8B-1, 81”
{4-6 channel Thermal/Slope)

(2 channel Power/
Slope Thermal)

Robbe Ka-7 RHONADLER 74" ............ $15.00
{4-8 channel Slope/Thermal)

Mot shown

WILLOUGHBY ENTERPRISES 1%

14695 Candeda Place
Tustin, California

92680 (714) 544-2077

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

Aviomodelli PIPER VAGABOND
Not shown _ 44 Yy ""__515_95

WESTERN DISTRIBUTOR OF ROBBE R/C KITS & ACCESSORIES

1984 Catalog—Send 19¢ to cover postage.
See your dealer first—When ordering direct include $1.00 postage on all kits.

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

.$1.75

‘.
THE YEAR THAT WAS
An AMA Viewpoint

@® HERE WE ARE STARTING a new year in

This past contest year might be called
the vear of prefabrication. The Cliff
Weirick ship which took the Nats sported
a fiberplass fuselage. Foam wings, planked
with balsa, rose to prominence in 1964
Even radio equipment seemed to be de-
signed to be more readily plopped into

R/C, and only the most reckless prognos-
ticators' will venture what it will bring.
In the past year, we have seen the sport
and hobby continue its booming pace
toward a yet undetermined goal. On the
sport scene (contests), the trend appears
to be toward more scale-like appearance
of models, more prefabrication, more re-
liability in equipment—from rudder only
to six-function proportional—and, of

course, a more expensive enterprise. In
fly-for-fun, we see an opposite trend in
many respects.

How do you categorize this progress?
The year of the transistor. The year of
printed circuits. The year of .020 minia-
turization, The wyear of the low wing.
The year of trike gear (that rhymes).
The year of ailerons. The year of pro-
portional.

the plane. More companies are selling
ready-built aircraft than ever before. And,
for the first time, a major finance com-
pany entered the radio control equipment
sales picture.

At the Nats, a number of the aircraft
in the Class III pattern event were semi-
scale, military or light aircraft types. Be-
cause fiberglass cottons more to a rounded
configuration, boxiness in fuselages seems

{Continued on page 30)

CoMPLETE CONTROLS!
Rudder, Elevator,
Ailerons and Engine.
Wing Span: 57"
Wing Area: 620 2q. in
Wght.: 5 1bs. i

19 to .45
Engines

SINGLE TO MULTI CHANNEL RADIOS!

COMPLETE KIT
only $14.95

2 or 3 wheel
landing gear!

E

| Use the “JENNY”

and considerable FUN!
SEND FOR COMPLETE DETAILS!

NOW, 24 HOUR ASSEMBLY!

TAKE A GOOD
LOOK AT

o0 1 99
JIENINY

THE NEW LIVEWIRE!

Versatile! New Type Kit!

Agsemble the “Jenny"

for ... .. Like a plastic model
TRAINING! from completely fin-
ACROBATICS! ished parts, even the
CONTESTS! plywood fuselage! Kit
coMBAT] : has many unusual fea-

tures plus all the bits
and pieces required.

3833 HARLEM RD.
BUFFALO 1S, N. Y., U. S_ A.




Lilizen ';SAEF..
SELECTIVE SUPERHET
Flying for ALL Classes of R/C

COMPLETE
SYSTEMS

PACKAGES

RSH SINGLE CHANNEL
RELAYLESS SELECTIVE
SUPERHET RECEIVER

The SMALLEST Superheterodyna
Receiver on the market. 14A or
144 plane accommodates com-
plete installation. Battery re-
qnlrlmunl 2 pencells. Selectiv-
ity permits flying 6 planes at
same time. Especia Ny designed
for use with CITIZE SHIP SPX
or TTX Transmitter.

Available in all & legal
FCC Frequencles.

6 CHANNEL ALL
TRANSISTORIZED
SELECTIVE
SUPERHET SYSTEM:

$189.95

Suggested List Price

The all purpose system—mult
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
st price $74.95

RL-8 ALL TRANSISTORIZED
SUPERHET Relayless Receiver.
If purchased separately, sug-
gested list price .. $54.95
3 TNA BERVOS purchased
separately — Suggested _ list
price .. 0. 25,95

COMBINATION

PACKAGE

SL-6 Transmitter and
RL-&6 Receiver

$119.95

Suggested List Price

SAVE $9.95

over items purchased separately
Available in all legal FCC Frequencies

NEW BARGAIN PACKAGE
Complete Single Channel System.

SAVE $2.95
OVYER 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....

$34.95

Suggaested list price

RL-6

$59.95

Send for Catalog for complete
description of all Citizen-Ship
equipment and details of
"Awards" Program.

Cilizan 'SAJ:F.

RADIO CORFORATION
BID E. &4th St. indignapolis, Indiana
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(Continued from page 26)

to be disappearing. We have come a long
way from the Multibug, Smog Hog, and
even the Stormer. Adding to the semi-
scale effect is the increasing popularity
of foam-core wings. Balsa planking over
foam, or even over conventional rib struc-
ture, eliminates the evidence of the ribs,
which, of course do not show in modern
aircraft. The trend toward more scale is
a continuing one, not a new one, but new
building techniques accentuate it.

Meanwhile, in the other spectrum, fly-
for-fun, which is by far the largest, the
opposite trend prevails. The emphasis
seems to be on simplicity and speed in
building. The contest within the non-
contest group seems to be whose Esquire
or Jenny can fly the most on a Sunday
afternoon, and whether or not it will do
outside loops seems secondary. The most
interesting trend in this area in 1964
seems to be the renewed interest in
gadgeteering, In the face of six-function
proportional systems popular in contest
flying, magazine articles indicate a spec-
tacular rekindling of interest among fly-
for-funners in Galloping Ghost. While
Class I contest flyers are flying with
multi-channel reed and proportional
equipment, the Sunday flyers are getting
increasing enjoyment out of seeing how
many different things they can make a
single channel do.

An outstanding example of fun in
gadgeteering was Maynard Hill’'s world
record setting endurance ship. While its
appearance was as ungainly as a Pelican
flying inverted with a beak full of fish,
mechanically it is a Rube Goldberg de-
light. Some of the interesting techniques
employed in making the eight-hour-plus
flight gave Maynard more satisfaction
than a lot of contest flying.

First of all, it was quite a challenge
to figure out how to make an engine
run continuously for more than eight
hours, and still provide enough power to
lift the initial fuel load. After testing
an ignition engine on gasoline, he ended
up with a superior method of gloplug
running on a part gasoline mixture. Other
pleasing to develop innovations included
a float valve for the pressure fuel system,
a “wet” wing with fuel being carried
between the ribs, and a system to measure
fuel consumption. So, on the fly-for-fun
side, 1964 might be termed the year of
the rebirth of the gadgeteer.

Also on the fun front, 1964 showed a
spectacular increase in R/C soaring glid-
ers. While California seems to be leading
the popular movement in this area, a
number of sailplanes are reported show-
ing up at flying sites around the country.
Interestingly enough, the sailplane fans
now are clamoring for contest-like ac-
tivity and FAI world record attempts.

In consensus, it seems there is progress
in R/C in a number of divergent direc-
tions, and it is only possible to identify
trends within specific interest areas.
While it would be convenient to poimt
back at 1964 and say that this was the
year of something or another, it would
be inaccurate.

Similarly, the Academy of Model Aero-
nautics has made progress in a number
of different directions during 1964.

RC is becoming more organized, with

ADAMS
PROPORTIONAL
ACTUATOR

5
Gt
B

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

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

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

Adams Manufacturing Co.
Janesville, Wisconsin

the contest side, it conducted the mos JF
thoroughly planned, and thoroughly exe-
cuted RC Nationals event ever witnessed.
It is working hard to preserve RC flying
at airports and near commercial air lanes,
by adopting: adequate safety regulations.
These are the areas where most contests
are held. Through improved administra-
tive methods, contest sanctions are being
handled much more efficiently. Although
RC contest rules have not been changed
significantly in two years, the entire
rules-making procedure has been modified
for greater modeler representation and
more meaningful changes. The entire area
of FAI contest participation, including
transportation of contestants has been re-
viewed and improved.

Much of the Academy progress bene-
fits non-contest flyers as fmuch or more
than the contest enthusiasts, Club insur-
ance is, a good example of a new service
offered by AMA which benefits both.
The effort to obtain new frequencies for
RC gained tremendously in 1964. The
1964 Nationals, as well as many regional
RC meets around the country, proved
that a number of aircraft for the time
being can be flown at the same time
sucecessfully on the Citizens band, using
carefully checked superhet equipment.
The real threat from interference is the
voice communicators on the Citizens
band. Their number increases at almosﬂ
ten times our rate, Who is getting shot "
down the most? The poor amongst us
-who are operating single channel, super-
regen equipment. The sooner we get fre-
quencies off the Citizens band, the better
the Academy’s encouragement. While not

GRID LEAKS ® January-February 1965




gt

-

ti

L ERINR T

DO YOU have trouble locating those hard to
get components? The kind the big Radio Whole-

* salers do not stock? The kind you need for that

raw device or installation? Why not do as many
he top designers of Radio Control gear do—
L ACE R/C.

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

It doesn't matter if you need eyelets, flea clips,
transfilters, heat sinks, spacers, special machine
screws, servo or RF transistors, tiny transform-
ers, or cup cores and bobbins—the chances of
getting them from Ace are excellent. Your dealer
can get them for you, or use the coupon below.
For almost 12 years we have been supplying
these hard-to-get components to designers, home
builders—and many R/C manufacturers.

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

NEW TRANSISTORS

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

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

4JX11C1847—NPN type, TO-5 case, silicon,

complementary.to above, replaces

EECIEATER. s e e S el
2N2926—NPN silicon, epoxy encapsula-

tion, 100:ma 18 volt .. .. <135
2N1671—Unijunction, for pulsers, etec. . . .3.95

CENTRALAB TRIM POTS 1

These tiny uynits are just it for placing into
transistor circuitry: to determine final values of
resistors which may be subject to wvariations.
May be left in the circuit, or measured and re-
placed with fixed values. For trim use only. 7/16
x7/16 x 1/16", 4

Mo. 29A14—10K Centralab Trim pot ... .. ..69

No. 29A15—25K Centralab Trim pot . ... .. .69

ACE RADIO CONTROL -

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

COPAL MINIMOTOR

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

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

No. 23A11—Copal minimotor

NICAD BATTERIES

Nickle Cadmium rechargeable batteries are the

heart of today's reliable radio systems. Ace is
proud to offer the genuine NICADS (Registered
Trademark of Gould National).
- Voltage of each cell is 1.2 so packs may be
made uP with any amount of desired total voit-
age. Cells vary in capacity sizes from 225 milli-
ampere hours to 4 ampere hours for every R/C
application.

For full details as to ph*ysical size and milli-
ampere hour ratings write for our catalog. Insist
on gelznuine NICAD batteries—none better at any
price!

OMEGA REED RELAYS

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

Mo. 30A15—AR 300 ohm, SPST,

o e [ Tl U e e A D
No. 30A14—AR 500 ohm, SPST,

e Bt I i e b i 3.75
No. 27A31—HR-1 3,600 ohm, SPST,

s B b gl T R e e e 4.00
MNo. 27A29—300 DT, 300 ohm, 5PDT,

s (e e e S SR B T 5.95
No. 27A30—HR-DT 3,600 ohm, SPDT,

s SR O T SR LR Y 6.95

ACE R/C 1965 CATALOG

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

you, at only 10 cents—the cost of handling
and postage.
We deal in radio control items only.

Ace Radio Control is the oldest supply
Iéc;ése in the world, devoted exclusively to

ALSO IN STOCK AT ACE ARE THE MRC-ENYA
TV ENGINES. These are the throttle vaive de-
signed for radio control. See the MRC-Enya ad
elsewhere for the sizes and prices of the TV
engines. THESE ARE IN STOCK.
WHATEVER YOU ARE LOOKING FOR IN THE
RADIO CONTROL LINE, THE CHANCES ARE EX-
CELLENT THAT ACE R/C WILL HAVE IT FOR
YOU. WE'RE PROUD TO OFFER YOU A NUMBER
OF EXCLUSIVES.

FERROXCUBE CUPCORES AND BOBBINS

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

No.. 17A17—34" diameter x 7/17" high. Used
in Kraft converter. Two cores, bobbin and mount-
ing/nut and Bolt. .. i el 1T

MNo. 17A38—34" diameter x 7/16” high. Used
by Beeler and Dickerson in the B & D system.
Traralade: 11 P Al f eyl L S S (e [ e ot

No. 17A39—8/16" diameter x 7/16" high. Fine
for audio filters. Two cores, bobbin and special
mounting hardware, .. 0 LT .$1.95

No. 17A27—1" diameter and %" high. Used in
Ace 3.6, and by Beeler in his converter. Com-
plete set. 1.95

cglecting the contest picture, much em-
phasis will also be given to improving
organized tly-for-fun events, and the RC
situation in general. Mufflers. The Acad-
emy has assumed a leading role in co-
ordinating industry efforts for more quiet
flying, By removing noise objections, it
is hoped that flying sites will be easier to
find, and easier to keep.

Model Aviation, the Academy’s news
publication, has been upgraded 100 per-
cent during 1964. Its purpose is to be
informative of model aircraft progress,
provide interesting and useful information
on modeling as an organized activity.

AMA has achieved other advance-
ments in 1964 under its new leadership,
many affecting areas other than RC, but
which will affect RC in one way or
another, Coordination with model rock-
etry fans has interesting implications for
RC. The new family membership plan
with reduced rates for Juniors should en-
courage a longer lasting, more substan-
tial interest in modeling, consequently
more likelihood of progression from con-
trol line and free flight to RC. A closer
working relationship with the WNational
Aeronautic  Association benefits RC,
Model demonstrations AMA has been re-
quested to put on for full scale aero-
nautics enthusiasts, shows the interest has
_been in RC, and there has been quite an
iterest. Modeling is being rekindled as

important and significant project
worthy of support in the eyes of some
aviation industry people.

Here's to 1965, and another year of

progress on all fronts,

GRID LEAKS ® January-February 1965

High Wing

Wingspan 50in. For .09 to .15 engines using
Length 38 in.§ single channel equipment
Wing Area 425 5q.in. fwith escapments, ar four to

Flying Wt. 214 - 2374 Lbs.

5ix channel with servos.

THINK YOU BUILT MODELS
FAST BEFORE? TRY THESE!

Model Performance that is Docile for the
Beginner and Exciting enough for the Expert

designed by

S=RAY

ns

KIT FEATURES

s Preformed Landing Gears.
(The Simplest most Functional
Landing Gear System Ever Inovated.)

Shoulder Wing

» Best available balsa and hard woods, Wingspan SD_in. Rudder Only-Single
selected and tailored for the individual LE:ngt_h 38'.”' Ghanned escapem_ent,
Wing Area 425sq, in.for servo operation

requirements of the model.
sClean die cutting.

Flying Wt. 2174 <234 1bs,

for .07 to .10 engines.

e Full length one piece Fuselage sides!
s Full size superbly detailed plans.

BOTH MODELS feature BOX-LOK Construction.

LOOK for these AAmco” double A quality
kits at your dealers.

" ANDREWS AIRCRAFT MODEL €O, INC

A PUTHNAM COURT, K DANVERS MASSACHUSETTS

S
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OMEGA SALES & ENGINEERING

NEW

OMEGA’S MINIATURE “SPDT” MAGNETIC REED RELAYS

MODEL PULL-IN SENSITIVITY
300-DT 10 ma @
16to 28 YV
HR-DT 25 ma @
5 to8 V

OMEGA MINIATURE "“SPST" MAGNETIC REED RELAYS

MODEL PULL-IN SENSITIVITY
AR-300 10 ma @
l6t0 28V
AR-500 7 ma @
l18to 3.8 Y
HR-1 2.6 ma @
4.5 to 8.0 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: %" x %" x %"

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.

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

STREET

ciTY

STATE pild

OMEGA SALES & ENGINEERING e BOX 321, RACINE WISCONSIN 53401

Seen These?
{Continued from page 28)

ons together with all of the necessary hard-
ware and fittings. Complete aileron kit
only is available direct from the factory
for $2.00.

Cessna Skymaster, imported German kit,
by GB Hobby Specialties, 2094 Fifth St.,
East Meadow, N.Y. can be flown by any
installation from single through multi.
Span is 60 inches, length 43. Normal power
is one pusher .19 for rudder-only or up to
a .45 for multi. However a nose engine
can be installed for true-scale tandem pow-
er using two .15's for single channel, or
two .19’s for multi. Price is $19.95,

TAS P-7 marine engine: For speed or sport
(G.E.M. Models, 48 West Le Moyne,
Lombard, IIl.), features a recoil starter,
18,000-volt ignition system and ball bear-
ings. This engine has a displacement of
1.31 cu. in. and, according to the manu-
facturer, has the highest torque of any
engine of its size. The diaphragm type car-
buretor provides positive fuel flow in any
position. Built-in forced air cooling or a
water-cooled head available at extra cost.
The P-7 engine costs $41.00.

Also available from G.E.M. is a limited
number of 24-volt, 2/5 hp electric motors
for starters, boats drive, ete. (work well
on 12-volt car battery). According to the
manufacturer, these motors perform well
in boats on 6, 12 or 24 volts. Made to
military specifications, these motors are
2% in. diameter, 4% in. long, and weigh
2% lbs, Price: $6.00. Universals, $2.95.
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Arc Suppression

(Continued from page 18)
control devices, and actual battery voltage,
let us assume that we will use a Bonner
Vari-Comp and a Bonner SN escapements
on a 2.4 volt nickel-cadmium battery sup-
ply. This, then, will read as follows for
formula 1: The total drain of the two de-
vices as used equals .5 amperes. Therefore

52 7 Rt
TR T

(2

which means that C = .025 mfd capacitor.
Any capacitor in the range of .025, .03,
should work satisfactorily here.

For the second formula: R =

2.4
10 (1 + 50)
2.4

2.4 2.4

s T s ey AR T

Thus it will be seen that R = .01 ohms.
As is noted from the foregoing example,
in most low voltage/current applications,
the resistor can be omitted, since for gen-
eral purposes it can be measured within
the formula.

While neither of these methods is a
cure-all for every application, they should
serve to greatly improve the arc suppres-
sion problem of inductive circuits, and
help the modeler start on the right track.

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 scen
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 RClers

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

r

[}

1 Gentlemen:

! Enter my subscription to R/C MODELER
O for 1 year for § 5.50
[ for 2 years for $10.00

Clty. Siate.
Clip and Mail This Coupen with Payment to:

R/C MODELER

P.O, Box 487, Slerra Madre, Callf.

GRID LEAKS ® Jonvary-February 1965
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Radio Control

FRANCHISE DISTRIBUTION PLAN!

his 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.

HERE ARE YOUR ACE R/C- KRAFT- FRANCHISED DEALERS!

ALABAMA, Birmingham
BILLS HOBBY HAVEN
2102 Warrior Rd.

ALABAMA, Fairhope
FAIRHOPE HOBBY CENTER
Route 1, Box 181

ALASKA, Spenard

RADIO CONTROL SPECIALISTS
P.0. BOX 4-1374

ARIZONA, Phoenix B5012
WEBSTERS HOBBY HOUSE
521 Camelback Rd.

ARIZONA, Scottsdale
HOPKINS R/C HOBBY SHOP
4806 No. 85th Street

ARIZONA, Tucson
DONS HOBBY SHOP
5329 S5p. 12th Ave.
Box 11187

ARKANSAS, Fayettewlfe
ROY'S HOBBY SHOP
7 N. Block, 1st Fed. Bldg.

CALIFORNIA, Bakersfield 93301
STEWARTS HOBBY SHOP

900 21st Street

CALIFORNIA, Burbank

T & A HOBBY LDBBY

3518 W. Victory

CALIFORNIA, Covina
COVINA HOBBY CENTER
167 E. College Street

CALIFORNIA, El Monte
North El Monte Hohby
4720-22 Peck Rd.

CALIFORNIA, Eureka
FOSTERS TOYS & HOBBIES
309 F. Street
CALIFORNIA, Fresno 21
EASTMAN HOBBY SHOP
1449 Fulton Street

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

3707-09 W. P|l:|l Blvd.

CALIFORNIA, Northridge
LARRY'S HOBBY CENTER
B960 Reseda Bivd.
CALIFORNIA, Dakland
ROOTS HOBBY HUT

6036 Telegraph Ave.
CALIFORNIA, Pasadena
ACE MODEL ‘SHOP

1655 E. Colorado Blvd.
CALIFORMIA, Redding 96001
SHASTA MARINE SALES
1635 Garden Avenue
CALIFORMIA, San Francisco
FRANCISCAN HOBBIES
1935 Ocean Avenue
CALIFORNIA, Sacramento

C & M HOBBY SHOP

1613 Del Paso Blvd.
CALIFORNIA, San Jose
ED'S HOBBY SHOP

1362 Lincoln Avenue
CALIFORNIA, Santa Monica
EVETTS MODEL SHOP

1636 Ocean Park Blvd.
CALIFORNIA, Ukiah

UKIAH WAREHOUSE SALES
976 No, 5tate Street
CONNECTICUT, Hartford 06103
HOBBY CENTER

222 Pearl Street

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

DELAWARE, Wilmington 3
SIMPSONE HOBBY SHOP
5107 Concord Pike

FLORIDA, Jacksonville 32211
ART'S HOBBY SHOP

10234 Atlantic Blvd.
FLORIDA, Miami 33142
ORANGE BLOSSOM HOBBY
1896 NW 36 Street
FLORIDA, Orlando

COLONIAL PHOTO & HOBBY
636-38 N. Mills

FLORIDA, Pensacola 32505
BOBES HOBBY HOUSE
3319 Mobile Highway

HAWAII, Honolulu

TED'S HOBBY SHOP

1079 So. Benetonia Street
ILLINOIS, Barrington

LANGES BIKE SHOP

120 W. Main Street

ILLINOIS, Belleville

HAROLDS RADIO CONTROL CENTER
200 Optimist Drive

ILLINDIS, Chicago

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

THE POT SHOP

940 Broadway

ILLINOIS, Harrlshurg 62946
THE HOBBY HOUSE

512 So. Granger
ILLINOIS, Quincy

ED'S HOBBY SHOP

18th Koch Lane

IOWA, Des Moines 50309
IOWA SERVICE COMPANY
12th & Mulberry

IOWA, Hampton
REMINDER PRINTING CO.
I0WA, Wehster Cit

¥
HOBBY HOUSE KNIGHT RADIO & TV
Box 312

KANSAS, Lawrence
GEORGE'S HOBBY SHOP
1105 Massachusetts

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

HOBBY HUT

2309 South Seneca
LOUISIANA, Alexandria 71303
SMITHS HOBBY LOBBY

2123 Linda Road

LOUISIANA, New Orleans

HUB HOBBY SHOP

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

1253 D. Shreve City

MAINE, York 03909

DOWN EAST MODEL SUPPLY
Scotland Bridge Road, RFD #1
MASSACHUSETTS, Cambridge 02138
CROSBY HOBBY CENTER

1704 A Massachusetts Ave.
MICHIGAN, Detroit

JOE'S HOBBY CENTER

9810 Wyoming Street

MICHIGAN, Flint

HOBBIES, INC.

3302 Corunna Rd.

MICHIGAN, Kinross

IéDPP'S HOBBY & MODEL SUPPLIES
ox 1

MINNESOTA, Minneapolis

WOODCRAFT HOBBY & ARCHERY STORE

903 West Lake Street

MISSISSIPPI, Gulfport
THE HOBBY SHOP
2500 16th Averue

MISSOURI, Blue Springs

C & M PRODUCTS COMPANY
1505 B Street

MISSOURI, Florissant

BOBS HOBBY CRAFT SHopP
426 St. Francis St.
MISSOURI, Rella

ROLLA PET & HOBBY SHOP
605 Pine Street

MISSOURI, Snrmgﬁem 65804
JIM'S R/C SHOP

2117 So. Luster

MISSOURI, Warrenshurg 64093
WARRENSBURG HOBBY SUPPLY
206 W. Coulton

MONTANA, Bozeman 53715
BOZEMAN HOBBY CENTER
13 So0. Willson

NEBRASKA, Hastings
DICK'S HOBBIES & CRAFTS
218 Morth Denver
NEBRASKA, Lincoln 68501
FLITE LINE INDUSTRIES
Box 853

NEVADA, Sparks

SIERRA DISTRIBUTORS
1939 Prater Way

NEW JERSEY, Red Bank
HOBBY HEADQUARTERS

62 White Street

NEW YORK, New York 10011
AMERICA’S HOBBY CENTER, INC.
DIV. OF MOD. AD AGENCY
146-148 W. 22nd St.

NEW YORK, New York

MODEL CRAFT HOBBIES RETAIL INC.

314 Fifth Avenue

NEW YORK, Bronx 71
BROWNS HOBBY CENTER
6031 Broadway

NEW YORK, Buffalo 21
GRELLS TOY & HOBBY
5225 Main Street

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

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

NEW YORK, Tarrytown 10591
ANDY WRIGHTS PRODUCTS

16 Woodfield Terrace

NEW YORK, Vestal

CUSTOM MODEL SHOP

729 Delano Avenue

NORTH CAROLINA, Burlington
RONNIES HOBBY SHOP

111 So. Main

NORTH CAROLINA, Greenshoro
COBLE SPORTING GOODS CO.

119 No. Green Street

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

NORTH DAKOTA, Minot

MERYL'S HOBBY SHOP

24 B North Main Street

DHID, Cincinnati 45224

THE HOBBY SHOP

5754 Hamilton Avenue
0HI0, Cleveland

GENES MODEL SHOP

14506 St. Clair

OHI0, Columbus 43211
LINDEN HOBBY & BIKE SHOP
2458 Cleveland Avenue
OKLAHOMA, Tulsa

HOUSE OF HOBBIES

6118 East Admiral Pl
OREGON, Portland 97217
HOBBYLAND

4503 No. Interstate
PENNSYLVANIA, Feasterville 19048
FEASTERVILLE HOBBY SHOP
244 Bustleton Pike

PEMNSYLVANIA, Fogelsville
DON MOHR'S HOBBYLAND
BOX 211

PENNSYLVANIA, Philadelphia 19111
ALLIED HOBBIES

6607 Rising Sun Avenue
PENNSYLVANIA, Pittsburgh
A. B. CHARLES & SON

3213 W. Liberty Avenue
PENNSYLVANIA, Norristown
BABY TOWN HOBBY SUPERMARKET
33 Germantown Pike
PENNSYLVANIA, Reading
HAINES HOBBY HOUSE, INC.
60 So. Sixth Street

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

THE HOBBY CRAFT SHOP
317 So. Anderson

TEXAS, Amarillo

AMARILLDO HOBBY HOUSE
4400 So. Washington

TEXAS, Dallas 8
BERNIE'S HOBBY HOUSE
209 A. West Jefferson
TEXAS, Houston 5

G & G MODEL SHOP
2522 Times Blvd.

TEXAS, Texarkana 75501
MODELTRONICS

2705 Milam Street
TEXAS, Waco

THE HOBBY SHOP

521 No. 18th

VERMONT, Burlington
CASSLER'S INC.

333 N. Winooski Avenue
VIRGINIA, Elkton 22827
EASTSIDE HOBBIES
Route 32, Box 292
VIRGINIA, Norfolk 5
ZEPHYR MINIATURES
123 W. Littie Creek Rd.

WASHINGTON 1, D.C.
CORRS, INC.

813 9th St. N.W.

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

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

THE MODEL SHOP
659 Marion Street

Soafl Systems, Incorfrorated

SOUTH EL MONTE, CALIFORNIA
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SINGLE CHANNEL PROPORTIONAL...

© 0 o
The BABCOCK BC-22 Proporfienal System

v CHECK THESE FEATURES!

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

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

+* Interference free! |/T_wo standarq 9 volt"tran-
¥ 5 ounce airborne weight! ?;f;orail:;(i}t[ﬁgezygt{::nir ik
v Guaranteed ground range
1500 feet — consistently
tested in excess of 7/8th

mile!

'—---‘

_ BABCOCK CONTROLS: INC. )

DIGITRAN 56995 20762 laguna Canyen Rd. [] PRE-PAID CASH ORDER
: P.O. Box 666 [[] C.0.D. ORDER

All Digitran single channel sys- laguna Beach, Colif. 92632

tems will include the improved
BCR-18A ftransmitter and all-
new BCR-19 receiver. Provides s - — O “se-22 5YSTE
right, left, up, and down from cIry Vit O TANE S STATE = i DI GITRAN
a single control stick, plus quick AMOUNT ENCLOSED WITH ORDER $__ _ BALANCE §__

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

NAME : : ; . [J BC-21 SYST EM




