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LEES

HOBBY

SUPPLIES INMC

CHART CHARGER
FOR NICADS

SAVE
J 200 gy

ACTING
NOW!

Charging is still very simple with the
CHART CHARGER, since you simply
select the number of batteries, the
rate of the charge and turn the
pointer. Unit is housed in a molded
bakelite instrument case, with an
etched aluminum front panel, meas-
uring 2" x 3" % %"

REG 995 ONLY 725

WE STOCK COMPLETE

FIRST TIME EVER!
NO ADDITIONAL MONEY CHARGES
FOR ORDERS OF ANY SIZE!
We Welcome Your Patronage.

LEE'S TROPHY DOPES
ECONOMICAL ® FUEL PROOF e BRILLIANT

MT-17 MOTOR
TORPEDO BOAT

T

224 mator torpedo boat. Al pra-cut hard

ITEM 40Z. PINT QUART GALLON
ChEAR o~ gy 45 125 219 8.50
THINNER___ _ __ .40 1.00 1.65 5.25
GRAIN FILLER_ _.40 1.20 2.19 8.50
CUB YELLOW___.45 1.50 2.89 10.95
INSIG. WHITE __ 45 1.50 2.89 10.95
INSIG. RED_ ___ 45 1.50 2.89 10.95
FOKKER RED__ 45 1.50 2.89 10.95
INSIG. BLUE _ _ 45 1.50 2.89 10.95
LIGHT BLUE_—__ .45 1.50 2.89 10.95
GREEN-——__=_ 45 1.50 2.89 10.95
BEALK el e 45 1.50 2.89 10.95
SHEER. s L 45 150 2.89 10.95
AR A o 45 1.50 2.89 10.95
ORANGE ______ 45 1.50 2.89 10.95

KWIK KLEEN BRUSHES BALSA PUTTY

wood, Easy construction $6-95 Moo o
REMOVES OIL PINT § SHED-RESISTANT FRCRS SRR 4 O
tomplete with fittings _$9.95 AND GRIT 59c 1" WIDE $1.45 MAKE FILLETs  79¢
VEDETTE LEE'S PRICE BREAKTHROUGH
CRUISER

297 long, TE"
] rdwood parts, easy
tc| nssemhla EKPP: ent for radia cantral,

$7.95

VEDETTE BRASS FITTINGS
Brazs fittings kit for Vedette Cabin Crui-
ser inciuding prop, shaft, rudder, port
hales, hatsh and door and window framés.

$6.95

FOR LESS THAN THE PRICE OF MOST RECEIVERS
LEE'S MAKES THIS FABULOUS OFFER....
. The famous LEE'S custom assembled receiver.
. CITIZENSHIP selective SE-2 escapement.
. DU-BRO'S new vibration proof 2 pen cell holder.
. Two factory fresh "ENERGIZER” batteries.

. Secure locked “ON-OFF" switch.
6. Foam Rubber for mounting. m Al for only . ..
19=

Plus: All units harness wired, factory tested and ready
{Fully Guaranteed)

LS T o e

to install without any additional electrical work!
WEIGHT 3% oz, total including battery

VIKING

; job. Suited
for rudder only, intermediate and

Beautiful low wing R/C

multi channel. 62 wing span. &
contest winner. All pre-cut parts of
the finest grade balsa. Takes .19 to

35 engine.

Reg. $23.00  Sale $ 1 49_5

UNITON $35.95
! lf';‘tar:néilg':lf;;':ight single

;IlrEIIN)‘ reliable. SV,
drain, 2.4ma idie.
n signal. Fully
. Incorpo-
rugged, wibration
ant double pole re-
alective tone filter
3 3 ble far 2 400
or IDUG ops, Permils buddy fiying on
27,225, in RterJy plastio case, with
wired I'II-? 5 A T,

Weight: 55 gms, (less than & oz.)

UNIPHON $49.95

&Y transistorized,
single chanpel, tong
trans. 100% tone
.. modulation &t 400
or 1000 cps. Com
pact casze, durabls
and attrs tive with

cOfv \|cn anuILLr slrap. &4
5 & mera 245", Pre-sealed,
ng t.|r nv or au]u»\tmpnt TECESEATY,
alral box, charger or ex-

6Y, 200 ma idle, 400ma on pulse,
Combination Receiver & Transmitter

35
Reg $86.00 Kow only

Limited Quantity

NASSAU STORE

2072 FRONT ST.

EAST MEADOW
LI, NY.

NE CAN'T LIST THEM ALL- BUT WE CAN SHIP THEM ALL!

SUFFOLK STORE
3018 JERICHO TPKE.
EAST NORTHPORT

R/C AND HOBBY EQUIPMENT

SILK & SAVINGS!  NOWONLY ¢
Red, Club Yellow, Blue & Orange-Gold 2
Lightweight, Heavyweight /

listed as high as $1.50
SILKRON (Silk Rayon) only 89¢c

THIS
MONTH'S

SPECIAL!

LIMITED STOCK

A PROVEN PERFORMER
QUADRU-

Rogus PLEX!

AVAIL. IN 6 METER OR 27 MC.
The new, all new, Ouadruplex Mark 11 is still priced way under the
other comparably advertised proportional systems. Set consists of
transmitter with nicad batteries, receiver with nicad batteries, 3
surface servos 1 motor control servo,

THE NEW SUPER-HET
DEE BEE QUADRUPLEX MODEL #21

ENDORSED FOR QUALITY AND PERFORMANCE BY LEES.
| e g A deodk ek & vk s de oo e ok e ok e b e ok ke e e o ok
This makes full house propartional practical in an entirely new field of smaller aircraft de-
signs such as Goldberg's Falcon and Skylark.

The servos with this set is the modified version of the Bellematic servo with its Micro Mo
Motor providing & direct pulse servo system that virtually eliminates control surface dither,
The ingenious self-contained torsion spring gives the system its superior infinite resclution,
The Bellematic slip clutch is also modified to take heavy air loads, yet provides protection
against pinion damage.

The superhet front end was developed and test flown over an entire flying season, This final
version of the Quadruplex receiver overcomes the problems usually encountered in combining
the superheterodyne R, F. section with multi-channel simultaneous proporticnal tone separation.
The receiver is transistorized throughout and is powered by the same 4.8 Volt pack that is
used for servo operation. Solid state servo amplifiers are employed to drive rudder, aileron, and
elevator servos, Temperature immunity has been achieved through conservative design, and
high quality components.

The transmitter, drastically reduced in size, features sealed new 4 amp. hour nicads. Batberies
are charged through a front panel charge jack Control is via single control stick for rudder,
aileron and elevator. Engine advance and retard buttons are used for trimmable throttle pe
sition. Trim is provided for zileron and elevator by two knobs on the front panel, One interasting
feature is that trim knob position does not affect servo position zt extreme extension. This
means, in effect, that if an airplane is set up for properly sized inside and outside loops at full
elevator position, this end position will not be changed by adjusting for proper neutral slick
position trim.

The entire system is furnished pre-wired, Elevator and rudder servos are mounled on the
sarvo amplifier card that measures 2% by 5 inches. Receiver dimension 2 by 1% by 3%
inches, Aileron and motor control servos r§1.|,.l. into the serva card, On-off switch is also pre-
mounted on the servo card. Total airborne system weight 21 ounces,

SUPER HET 27 MC. CHANNEL

T0TAL SYSTEN chances 47920

ALSO AVAILABLE THROUGH US TO DEALERS
LEE'S MONITOR

o 3892

Charger 159__5 gxtra

FABULOUS PHELPS PULSER KIT

For some time the Phelns Pulser has b|.n used in variaus ‘:rrrs hy
modefers thraughput the iy W
Phﬂ |1- nppur.JI ons [ngine

we are graud 1o bring yau this firs
the LEE's lin
v transistor, this

al shich assembly s0
ha hox

This fully transistorized monitor can detect
any interference on the wave band a model-
er is using. Also, it will indicate whether
the operator's ftransmitter s emitting a
carrier wave and will audibly indicate the
tone and clarity produced.

Both models are fully tunable,

CUSTOM BUILT—
FULLY GUARANTEED

27 Mc __ 1992
6 METER__ 2495

EXCLUSIVE DEAL — BEGINNER'S BONANZA!
COMPLETE R./C PACKAGE FOR THE BEGINNER

- [l R i ESCAPEMENT
IR FALCON g 049 [ $7.95
o $3.95 AND
LEE'S REGEIVER
If you're getting started here’s the comba 12.95

CONTROLAIRE 5

The Contralaire 5 15 a 3 wolt relayless all transistonzed re-
ceiver, The physical specifications on this receiver are: 5,14 =
1% x 1% inches. Weight, % oz The fact that this receiver does §
not have any noticeable swamping characteristics differenciates it
from many 3 valr receivers. This receiver s very reliabile and muite
seritive.  The receiver design is excellent for rudder anly confral,
particularly of tiny airplanes such as 010 powered Top Flight
Models.

TOME: The Contralare 5 responds 1o transmitfers pref -rabl,r
with modulation above BO% at frequencies of from approximately =
500 10 1000 cycles per second.

READY BUILT—TESTED _ __ 1323 Rx.kiT $7 95

for you_ Included is the newest and hottest o
K.B. 049, For a kit we've selected none TRANSMITTER
ather than the tried and tested, Fabulous $23.85

Jr. FALCON, With this you pet LEE'S own
puaranteed Transmitter and receiver, plus $54.54
the finest selective citizenship escapement

vawe I $46%

PINT OF GLUE WITH
FREE DISPENSER

19
YOU PAY ONLY

To make it really complete you also get a
pint of LEE'S "Grip of Steel” Cement

EXCLUSIVE PLANE-ENGINE COMBOS
Knécxsamc

TORPEDO .19 RC
$19.95
and
PINT OF GLUE WITH

LEE'S SUPER SAVINGS CATALOG

OVER B4 PAGES COMPLETE WITH PHOTOS
AND DESGRIPTIVE INFORMATIONS OF THOU-
SANDS OF RADIO CONTROL [TEMS.
CATALOG 1S SO DESIGNED THAT SUPPLE-
MENTS CAN BE ADDED. SUPPLEMENTS WILL
ALSO BE MAILED AS THEY BECOME AVAIL-
ABLE, THROUGHOUT THE ENTIRE YEAR,

onir25 #

LEE’S HOBBY INDUSTRIES INC.

MAIL ORDERS AND CORRESPONDENCE
2094 FIFTH ST., EAST MEADOW,
L1, N.Y. 11554

LI N Y.

FREE DISPENSER
51.79

YOU PAY ONLY

$36.69
VALUE e $24 %
Tﬂﬁifzg?gsﬂﬁﬂﬁ

amd
PINT OF GLUE
WITH DISPENSER
$1.78
YOU PAY ONLY

Bill Winter s sensalional “‘Kracker
jac"” ‘for gle channel fans, Rig
roomy and responsive with excel
lent penetration

CITATION

John Ruths U.S.AF. Cnammunshlu de-

sign winner in 1961 and 1962, Just re-
leased by letco. Ideal for contest, sport $54.69 95
or multi-training. Easiest multi to build VALUE 9 it

and fly, 62" span, 740 sq. in. wing area.

. e g - e e

-

S el et (Mo Wi



g

- T

-

CONTENTS

Gridildaks At Pl U fean Gl R S S SIS e

l phecMpnitor oo = S e e S I il A e S

Modern Fiberglass Techniques ...................., 4
A Versatile Superhet System .................... it 8
Test Report on the Colver FrontEnd ................ 9
Seale-@tihe BrltishiNate o0 e e s 12
White: Heat 60 | J - il S il AN A i s e s 14

A High Performance Analogue Position Feedback Servo . .18
Saen Thegay - e e e e L T g s,
World's Record Breaking Attempts

Becoming Popular New Sport! . ......... . ........ .. 22

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

Frank Schwartz—Dale Springsted—John Worth—John Phelps

GRID LEAKS is a bi-monthly publication, and is int i for the modeler who is
interested in Radio Control. It is published by Ace R/C, Inc., at 203 W. 19th
Street, Higginsville, Mo. L‘.oprrlght 1964 by Ace R/C, Inc. Suﬁ_scrlptmn rate is
2,00 rer 6-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 ENGLAND and all
CONTINENTAL COUNTRIES is The MODEL AERONAUTICAL PRESS, LTD. 38 Clarer-
don Road, Watford, Herts, England

Application for second class mailing privileges is pending at the post office in
Higginsville, Mo.

GRID LEAKS AT PLAY

@® This has been one of those months! First, we were favored
by a visit from Wittich Holloway, art director of GRiD LEaks.
There were many items to be settled and decided, but mostly
we want you to know that the people behind Grip LEaks, Bill
Winter, our editor; Witt Holloway; and our own people here at
Higginsville, are all very receptive to your ideas. GRiD LEAKS
always has been the reader’s publication. And we are delighted
at the reader response that GripD LEAKS is getting.

The last two issues came to you without holes punched. We
have received only one written objectiofi to this, and one phone
call. This being the case, we have decided to go ahead with
the narrower layout, and without the holes, since it is a con-
siderable saving for us.

Also, we have applied, for a second-class permit for the
mailing of Grip LEeaks, rather than a third-class bulk rate
under which it has been going.

This will probably facilitate your receiving your copy, but
we'd like to call again to your attention the fact that we need
to know from you if you are going to change addresses. The
Post Office, whether it is a third-class mailing, or second-class,
does not automatically forward copies, nor do they notify the
publications involved. Instead, it seems to us, these publica-
tions are merely tossed out, and then both publisher and sub-
scriber are losers.

We received a very interesting communication from an old
friend in Vidalia, Georgia, who has been flying the B & D
system—which incidentally has the transmitter portion featured
in the recent issues of Model Airplane News—and we got a
kick out of one comment.

The correspondent, Ronald Little, makes the statement that

‘| T highly recommend the B & D rig to anyone wanting to get

eir feet wet in feedback proportional, but lack the $500.00 for
a bathing suit!” This ties in with an article in the last issue of
Grip LEaks, by Phil Kraft. If you have not read it, we would
earnestly suggest that you do so. There are some very meaty
thoughts to ponder. (Continued on page 23)
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B The little black square that began this sentence is about
5/64 of an inch in size. A similar square appears in the center
of a page ad by Fairchild Semiconductor.

“This small square is the exact size of a new Fairchild
custom-integrated microcircuit,” the ad stated. “Three hun-
dred of them would barely fill a thimble. Yet each is a com-
plex electrical circuit with as many as 15 transistors and 21
resistors—all inside a single chip of silicon. These tiny devices
do the same job as the conventional circuits they replace—
except that there are no wires or connections (a major source
of circuit failure). They use less power, and they are only
1/20th as big.”

There is something unnerving about the notion of carrying
a receiver around like the star of a flea circus, but many a truth
is uttered in jest. About 10 years ago the first circuit using a
transistor appeared in a model mag—to replace the relay-tube
in a Lorenz two-tuber. Now receivers are shrinking in size to
the point where neither size nor weight need be considered. In
theory it is quite possible for them to be still smaller—but what
about servos? Will 515-foot contest multi’s go on forever?

@ Speaking of squares 7/16 of an inch is the size of a
microelectronic computer circuit in IBM’s new System/360,
the latest in data processing. Operating speeds of the system are
expressed in “nanoseconds”—billionths of a second. Circuits
are printed on these tiny ceramic tiles called substrates. IBM
also talks of thimbles, because 50,000 transistors and diodes
would barely overflow a thimble! (The last one did it!)

These minuscule components are produced on an assembly
line which combines electronics, physics and graphic arts. Typi-
cal operations include: the growing of silicon ecrystals from
which hundreds of thousands of diode and transistor chips are
fabricated; positioning of microscopic copper pellets, .005 of
an inch in diameter, on the tiny chips; placing a protective film
of glass, 60-millionths of an inch thick, on more than a
thousand chips at a time; using electrically-conductive inks
containing gold and platinum to screen printed circuits onto the
tiles.

A machine positions transistor and diode chips on the circuit
modules; pellets less than 1/64th inch apart on each chip make
perfect contact with printed circuits 1/100th inch wide. Some of
the diodes can switch, or change their electronic state, in six
billionths of a second. Completed modules are coated with
plastic, mounted on circuit cards which plug into larger cards,
then installed in various elements of the System/360 equipment.

IBM says, “Printed circuits on the larger cards eliminate
much conventional wiring.” The largest system configuration
sells for a mere $5,500,000!

® Over the June 6-7 weekend the (Continued on page 2)

1



Clipped wing pylon special by C. Ralph
used the RCS “Galloping Ghost'' system.

THE MONITOR

LIDS (Long Island Drone Soc.) held their
Annual contest, After all that magazine
publicity—including a full-page ad on the
back cover of Model Aviation, donated by
Lee's of East Meadow, N.Y. (there are
two Lee's) every modeler in the land
must have known about this meet. Pre-
planning took months, and this is a 98-
member outfit. Bob Dunham and Ed Kaz-
mirski were flown in to judge, with Leon
Shulman, Don Brown and others. News-
paper publicity, and radio plugs. The site
was a one-time Air Force Base with
concrete runways. There were people dele-
gated for all kinds of jobs, parking for one.
A PA system. Concessions. Zippy, the TV
chimp, put on his act. County officials
gave out prizes. MAN and American
Modeler covered. There were classes for
multi (novice and expert), scale, pylon,
Class I and II—demonstration flights in-
cluding a big flying boat with a smoke
bomb that dropped a parachute.

The entry list barely broke 40! While
the meet apparently fulfilled its primary
purpose of demonsirating interest in radio
to county officials, it proved to modelers
that there are only so many guys who will
fly present-day equipment, under present
day rules, in a contest. A great many
flyers come only to watch!

More people turn out for some fly-for-
fun get-togethers. Many modelers are
sobered by the idea of matching experi-
enced flyers in performing a formal flight
routine with machines which cost many
hundreds of dollars or, in Class 1, the
one-time beginners event, of flying yet an-
other multi-channel craft, a tricky, over-
powered Kite.

In almost all competitive events today,
radio and otherwise, it is inflexibly believed
that only the best should compete, that
the Nationals are for champions, etc. This
is valid if you are a champ, or can give
a champ a run for his money. If you are
not, you pass. To each authority GL met,
we made a provoking statement that
there was no longer a connection between
contests and the mass of modelers. Not
ready to believe this ourselves, GL was
shaken by the quick, flat replies that this
was absolutely so.

There probably is no turning back. If
any set of rules from yesterday again ap-
plied, the turnout could be worse. Since
this would confirm the correctness of
present rules, it must be concluded that
the times, and contests, are changing—

2

CHAMPIONSHIP STYLES IN ENGLISH
PYLONS. RCM&E PHOTOS.

This is Chris Olsen with one of those
you-know-what deltas — Cox .15 power.

Frank Van Den Bergh's racer used all-
sheet wing, one-piece frame! Cox .15.

quite beyond the ability of any of us to
say how and why.

R/C contests begin to resemble golf
tournaments, with the “touring pros” com-
peting and the rest of us watching—if we
do that.

® A letter now from reader Ray Hottinger;
and from Clanking Armor (Lincoln, Neb.,
Sky Knights) a reprint of an article by
their former editor, John Davidson, appear
below. We sympathize with John, but feel
he's unfair with AMA (by AMA he
really means all contest flyers who have a
say in the rules). He certainly should not
give up RC which is fun for many thou-
sands, with or without contests. But if we
have drop-outs those who protest need
to be heard.

“I've been model building since 1938.”
begins Ray Hottinger, “and have been in
RC since ’59. I didn’t have the opportunity
to enter an RC contest until last year when
I moved here. I drove to Denver and
when I saw what I was up against, I did
not take the ship out of the car.

“I live in Colorado Springs, and belong
to the only model club. I could be the
only single-channel man. I do not fly
multi because I haven't got the money; I
also feel that the hobby should be a minor
part of, not the only thing, in the budget.

“Because of the rush to multi around
here about a year ago, several men quit
flying and the rest with single equipment

Geoff Franklin flies strip ailerons in
Oliver Tiger .15 job. Twin nose wheel.

became lepers of the colony. Needless to
say, I am the last single-channel fiyer.
Incidentally, I'm one of the youngest in the
club, and I'm 31 years old.

“The last few single boys I have talked
to have no intention of entering the con-
tests or AMA, because they haven’t got a
chance to even place,” claims Ray. “They
refrain from writing because they are of
the opinion ‘What’s the use, the guys on the
east coast and west coast set the rules and
what can we do about it.” You know, I feel
the same way.

“I don’t think a contest should be judged
on the price of the equipment, and I
haven’t seen a group of judges yet that
didn’t show that oh-well-let-him-fly attitude
when a man came out with an escape-
ment. 1 have a proposal for rules, but it
may not be worth anything.

allow the man to do anything he wants t

1. Single-channel escapement: this wouldq

as long as he first drives an escapement-

with the receiver off one single tone.
(Probably a million loop holes in that
statement for some guys.)

I1. Multi-Intermediate, six channels, any-
thing goes. This includes the $200 plus
$300 single prop. boys. (Rudder or CAR,
elevator, motor, wheel brakes, tobacco
chewing, pilot, etc.)

II1. Multi, present-day rules.”

The idea that “they” make the rules, we
have no voice, is a fallacy. The AMA is
divided into 11 geographical districts. Each
has a Contest Board RC representative who
votes on rules proposals in accordance
with what his constituents tell him. If you
are an AMA member ‘you know your re-
presentative.

If you belong to AMA and say nothing,
you have no beef. If you are interested in
competition and don’t belong, you can't
expect to have influence. If the Hottingers
and the Davidsons drop out, what is left
inevitably must constitute a more one-
minded group. If you want to influence
rules proposals—and you can—the first
step is to keep, or obtain, your AMA
membership.

® “In the early twenties I was introduced
to model planes by a classmate,” wrote

. John Davidson. “Ah, the days of kiln-dried
spruce and tissue paper and silk binding 05

fish-glued joints, not to mention the prop’

that had to be hand-carved, usually for

each flight, and the horrible job of trying
to find rubber . . . frequently from dis-
sected golf balls. A flight of one minute
was a record- (Continued on page 30)

GRID LEAKS ® July-August 1964




Get all these AHC EX TRAI :
fREE! ‘éosfm'
RECEIVER

RIYVER T
8 SCREAT!
'ﬁlimu 'll “ P\““

YPE

SPE-|
RANI EE":
Ay n "x E

‘Wﬂl J? l SFEEII\

I Fo“;ﬂgﬂll‘ftﬂﬂ SOLOER. .

1
FREE : SOLOERINT (ROY ~FENNT

UHDER BOTH RECEIVER B TRANSNITIER AT THE  SAME
TIKE & Y0U GET EVERYTHING LISTED ﬂ!ﬂ\‘E PLLS,
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Woven fabric, the material most widely used in modeling.

Fiberglass
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Woven roving—roving woven into squares. See 3 in text.

Techniques

Milled fibers, Number 8 in
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Reinforced fiberglass fuselage of Mac Beauchamp's multi weighs

Superior strength is but one of the many
advantages which explain the constantly
increasing use of this ultra-modern mate-
rial. This badly needed review contains
much previously ‘“confused’ material.

by DALE WILLOUGHBY ﬁ

B THE PERFORMANCE ofF Cliff Weirick’s “Candy” at the 14th
Annual Southwestern Regional Model Airplane Championships,
held at Buckeye, Ariz., when he piloted it to a first in multi
against the stiffest competition on the West Coast, proved to
me the worth of the fiberglass fuselage. Dwight Hartman, of
Argenta, Ill., has developed his “Zeus” fuselages, model skis
and floats in three sizes and, from all reports, enjoys a world-
wide demand for his products.

Recently, several model airplane magazines carried comments
(after the R/C Internats at Genk, Beligum) that the Europeans
were ahead of the Americans in the use and application of
fiberglass and other synthetic materials—styrofoam and poly-
eurethane forms reinforced with hardwoods or plywoods. But
perhaps American modelers are not so far behind.

Trimming Viper, fuselage with knife. The fuselage half is
left in mold 14 hours to eliminate warping while curing.
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My own trials and tests in molding model racing yacht hulls
gained me experience in fiberglass techniques. Modelers first
must recognize that construction of a fiberglass mold is a long
and painstaking affair. While there are few that are really
dedicated enough to design an original R/C model, transfer the
shape and form into a pine-block male pattern, correctly engi-
neer this into a suitable, long-lasting female mold, lay up
fiberglass and resin with a minimum of errors (and bubbles),
then join the two halves with no warps or twists for a real
slick fuselage . . . it can be done. While we will try to detail
our own experiences and those of others with whom we have

L liscussed their techniques (in particular, Mac Beauchamp of

GlasKraft, developers of his own “Talon” and “Viper”), this
information will be general and only will be specific regarding
the products we have used.

Let’s first examine the materials and their composition.
One fiberglass strand ranges from .00035 to .00055 inch in
diameter, and requires over eight miles to make one pound! Of
course, you hardly ever see a single strand offered on the
market. Most of the material is sold in one of the following
forms:

1. Chopped strand reinforcing mart.

2. Roving—each strand contains 204 fiberglass filaments.

3. Woven roving—heavy skeins of fiberglass roving woven
into square patterns.

4. Woven fabric—strands containing from 14 to 30 filaments
and normally woven and sold by weight (oz. per sq. ft. or
sq. yd.).

5. Woven fiberglass tape—similar to woven fabric but limited

This interesting shot shows an integral molded Viper fin.
TeEERRR G e T
sfiﬁ& o . *»e?§§9®§§geﬁ§§«&§ §§§§§%$Q§
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to stock widths from 17 to 6" wide. i

6. Roving and chopped strand for premix molding—14"
lengths of fiberglass roving mixed with filler and resin.

7. Non-woven unidirectional fabric—composed of parallel,
continuous longitudinal strands of glass fiber, cross-bonded
every 3 inches with cross stands or resin-laden fill.

8. Milled fibers—milled by a hammermill into 1/32, 1/16,
Y&, 3/32 & ¥4" lengths.

While the uses of fiberglass are numberless, with more appli-
cations being made daily, the average model builder should
only be concerned with numbers 1, 2, 4, and possibly 5, listed
above. Those interested in the use of other types of fiberglass
will find many good books on the subject in the city or
county libraries. Fibergias Reinforced Plastics by Ralph H.
Sonneborn, 1954, is highly recommended for those requiring
further study.

The use of chopped strand reinforcing mat in model mold-
ing is increasing, because this mat conforms to curves, wets
readily and does not have a bias. In other words, once put
into place, wetted with molding resin, the chances of bubbles
are remote if a brush is used for resin application. Normally,
the mat is composed of 2-inch lengths of chopped strand, blown
onto a continuous chain conveyor, with the resinous binders
applied, then passed through a curing oven, and onto a roller.
Because mat has fibers running in all directions, it provides
equal, uniform strength.

Roving is used on corners and curves where a high strength
joint is required, and light weight is necessary. For instance, a
small length of roving is used as a beading for stabilizing a

R e
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MODERN FIBERGLASS
TECHNIQUES . . . cont.

plywood bulkhead for the nose wheel or
motor mounts. Curiously, roving can gen-
erate static electricity when placed in con-
tact with various types of equipment or by
movement through the air.

The woven fabric fiberglass is already
known to most model builders, and has
enjoyed popularity as a covering over
balsa for high resistance to impact. Yarn
is twisted or plied to weave this fabric and,
in order to provide sufficient lubricity for
this process, a starch and oil sizing is
applied to the glass fibers. Since this sizing
interferes with the adhesion of laminating
resins to the glass fibers, it must be re-
moved from the woven fabric. A heat
cleaning treatment is employed to burn
away this organic sizing, leaving the wov-
en fiberglass fabric bare and void. Sub-
sequently, resizing treatments (according to
the application of the bonding resin)
are offered, and are about eight in number.
One that is preferred by quality boat
builders (full size) is called permanent
loom finish and is compatible with poly-
ester and epoxy resins. Woven fabrics
range from 1% oz. per sq. ft. to 2-1/3 oz.
per sq. ft. It must be kept in mind that
the strength come from the fiberglass, not
the resin. So if stresses are expected from
all angles, lay up the fabric accordingly.
We will describe lay-up methods later.

Let’s take a look at the resin. The re-
action of organic acids and alcohols pro-
duce a class of material called esters. When
the acids are polybasic and the alcohols
are polyhydric (for example glycerine and
phtralic anhydride) they can react to form
i very complex ester (generally polyes-
ters). Normally called alkyds, they have
long been important in surface coating
formulations because of their toughness,
erosion resistance and endurance. When
the alcohol and acids used contain an
unsaturated carbon bond, the polyesters
formed can react further with other un-
saturated materials. The result of such a
reaction is to interconnect the different
polyester units to form the three-dimen-
sional cross-linked structure that is charac-
teristic of thermosetting resins. The com-
mercially available polyester resins are

Laminated wooden form for a racing yacht mold, top, and a
finished mold, foreground, for ‘‘half model” display item.
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Reminiscent of a textile mill, this shot actually shows a roving machine at work.

solutions of these alkyds in the cross-link-
ing monomers.

The “curing” of the resin is the reaction
of the monomer and the alkyd to form
the cross-linked structure. As an elevated
temperature cure takes place, the resin
passes through several transisitory stages:
First, a syrupy liquid to a (b) thin liquid,
to (c) a soft gel, to a (d) hard frangible
gel, to finally a (e) hard solid. The most
commeon form of resin, formulated from a
variety of alcohols, acids and cross-linked
monomers, is referred to as “general pur-
pose polyesters.” The polyesters are nor-
mally mixed with a pigment and filler on a
batch basis, only needing the catalyst to
start the curing process. The curing chem-
ical reaction is controlled in rate and de-
gree by a catalyst system, usually organic
peroxides.

Depending upon the catalyst, a wide
range of curing schedules can be obtained.
During the curing, temperatures range
from 70 degrees F. to 500 degrees F.,
and times ranging from 15 seconds to
30 days. The rate of cure can be con-
trolled by temperature and ultra-violet

a molded hull,

Here, the finished mold appears in the background and

light. It cannot be stopped, though it can
be slowed down.

The chemical reaction begins when the
catalyst is added, and the period during
which it is useful can be as short as a
minute or as long as several days, before
turning to a solid. Normally only a 6
percent by volume (16-to-1 ratio) catalyst
is needed for starting the curing process,
and can be as little as .25 percent. Of
course, “kick-off” times Will be greatly

prolonged by using such a small rati-ﬁ,
[ recommend that you follow the direc #

tions, or advice where you purchase the
resin, and mix accordingly, Known as
M.E.K. to the trade, the catalyst I have
been using is Methyl Ethyl Ketone Per-
oxide. Being a peroxide, it will collect
oxygen when stored on your shelf in an
uncapped bottle. Higher temperatures hast-
en the curing process (as with ultra-violet
light), but with these high temperatures,
there is the possibility of warping the mold,
especially if the female mold is also made
of fiberglass and resin.

1 have found that this curing, although
apparently set solid after a couple of days,

bottom. Article simplifies mold making.
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can go on for two weeks or more. As a
matter of fact, Dwight Hartman, in his
instructions that accompany a “Zeus”
fuselage, recommends that the fuselage
not be sanded or worked until three weeks
from the date of manufacture, which is
furnished with fuselage.

To my regret, 1 worked a female mold
of a racing yacht too soon and found the
weave of the mat came {o the surface as the
mold cured. The female mold was layed

4 p on Monday. then taken off on Wednes-

ay, and worked the following Saturday.
It should have been put aside for nearly
a month. according to advice received
after the mold was ruined. But this points
up the need for adequate curing time for
fiberglass, be it a mold or a finished prod-
uct, which is at least 14 days. Polyesters
cure at normal temperatures and with no
pressure, other than normal atmospheric

pressure. No adverse effect on curing time

has been noticed when under higher pres-
sure, such as a small toy balloon used to
mold a round engine nacelle and force the
resin to surround the fabric until cured.

In molding, you will find that a small

el
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amount of residual resin will not cure (5
to 8% ) but remains on the outside of the
article. Because of the peroxide in the
catalyst, the unreacted double bonds will
take up oxygen due to the action of the
sunlight, and will create a vellowish or
amber tint to the model. Some resins
(such as those used on surf boards) grad-
ually exude a surface wax during curing.
and others used on fiberglass yachts re-
main tacky for several days. This charac-
teristic tackiness is used to good advantage
because the next layer of fabric stays in
place until another application of resin is
made. Thus, lamination is made easier,
especially on compound curves occurring in
a female mold.

No mention has been made of painting
or finishing a typical fuselage because
there are two methods that can be used.
One is called Gel Coat—which must be
applied first to the female mold. Generally
this is a pigmented resin, which is thinned
with acetone to a spraying consistency, the
M.E.K. added and then sprayed on the in-
side of the female mold. the surface first
waxed thoroughly to insure separation.

S,

. Note application of house wiring conduit to strengthen mold.

When this has cured to a hard solid, then
the mat or glass fabric is applied, and at
elevated temperatures during the curing
process, the residual polyesters react with
the Gel Coat, making a further cross-
linked structure of high strength. The
smoother the surface of the female mold,
the more glass-like will be the exterior of
the molded article. (Preparation of a mold
will be discussed later.)

The use of Gel Goat has one disad-
vanlage; the pigmented outer surface of
the moldéd fuselage is difficult to join, due
to the lack of visibility required to cor-
rectly join the fuselage halves. This dis-
advantage can be surmounted if the mold
is made of more than three secctions, but
this set-up presents quite an engineering
problem. Fuselage parts are flexible to
some degree. allowing for some mis-match.
but care must be exercised to insure proper
alignment upon assembly.

The second method for finishing the
fuselage is the accepted method—spray or
brush enamel, dope., or Hobby Poxy. In-
terestingly enough, Hobby Poxy is a
“kissin’ cousin”  (Continued on page 25)

Internal. view of GlasKraft's Robin mold indicates smooth-
ness of surface, obtained by techniques given in article.
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Superhet front end linked with servo amplifiers for prnpnrtlonal system, using
feedback circuitry. Low-battery-drain setup shown in Grant Munsey's Bergfalke.

A VERSATILE
SUPERHET
SYSTEM

JLVER

Wanting more than manufac-
tured equipment oﬁ'ered the
author created a sens and
stable receiver of many us

TER EXAMINING the circuit design of

several of the all-transistor superhet re-

ceivers on the market, I decided to design

and build my own, not in an effort to save

money, but to eliminate the short cuts in

circuit design that manufacturers are mak-

ing in order to reduce costs and facilitate

rapid prodm,tlon However, in constructing

ave dﬂcoverud that I did

ost of many super-

: C ribed here-

in is the result of many hours of design
and development time.

After hpletion, two receivers have
undergone a number of hours of actual
flying time in two different R gliders,
with the results reported by Dale Wil-
loughby on the opposite page. 1 feel
gratified that on eiver was used to
operate two feedback-type proportional

. I believe that proportional control
] the most stringent requirements on
receiver operation. Both receivers have
operated without trouble since installation
in the gliders and, in the course of field
testing, have undergone many different
environmental conditions.

There are (Continued on page 30)
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TEST REPORT
ON THE
COLVER

FRONT-END

By DALE WILLOUGHBY

-

Colver’s system has met an en-
thusiastic response locally.
Dale, himself a user, compiled
these notes in interviews.

B FRANK COLVER IS an emplovee at Ford's
Aeronutronics plant near Costa Mesa,
Calif., and is an officer in the Harbor Slope
Soaring Society. Last summer at one of the
first meetings of the Society, he brought
this superhet front end for examination. It
is our club policy to bring new gliders, new
designs and new equipment for all the
Society members to examine. At that time
1 was using a Graupner Ultratron (encap-
sulated super-regen receiver) with some
moderate success in a Pelican Glider, but
the range was marginal. So I was in the
market for a superhet receiver. Not rec-
ognizing that here was a “home brew”
superhel receiver that had great possibili-
ties. I failed to capitalize on its availability.
Subsequently, this first receiver was sold
to Clarence Munsey, a fellow employee,
who. though possessing the capability of
designing his own receiver, used it in his
“home-built” proportional system using
Micro-Mo motors to drive rudder and
elevator through servo amplifiers. Clearance
was contacted regarding the performance
of Frank's superhet and gave the follow-
ing comments: (Continued on next page)
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Bellamatic servo. Receiver, battery decoder 615 oz.
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Front end with I.F. cans held to metal mount by threaded
bolts, amplifier circuitry opposite side. Plugs connected to
Micro T 03 motors coupled to feedback pots. (Munsey).
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Resistors are 14 watt; .05 MF Capacitor
Sprague TG-S50; .02 MF Capacitor
Sprague-TG-S20; 5 MF capacitors are
tantalum 6V or greater; 1st IF is Lafay-
ette MS 776; 2nd IF Lafayette MS 777:
3rd IF Lafayette MS 778. NOTE: Dots
indicate connections. Broken-line rectan-
gles are enclosures.
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TEST REPORT
- ON THE
COLVER

FRONT-END

. . . continued

TO DECODER

TO GND.

RECEIVER WITH
RELAY OUTPUT

“This receiver has good fidelity—a definite
requirement for pulse work. This fidelity is
achieved, in part, by the elimination of the
audio transformer. It also has broad fre-
quency response and vet in the six months
flying this front end with my equipment in
R/C gliders, there has been no swamp-
ing problems while close to the transmitter.
Generally, proportional receivers are quite
sensitive to swamping but, perhaps, be-
cause 1 am using such a low power trans-
mitter with this receiver, I have had no
swamping.

“My own designed transmitter puts out
under 100 milliwatts of power and we (my
son and I) have vet to experience range
problems. And with feedback servos, the
same battery has been in use almost six
months, with two gliders flying almost
every Sunday. We interchange this receiver
coupled with servo amplifiers, between my
Pascha and Grant's Bergfalke. I highly rec-
ommend this superhet to any one desiring
a reliable, low-battery-drain receiver.

“As for my superhet front end, Frank
added a transistor driver so that [ could
use the decoder, also designed by Frank.
This decoder electronically performs the
same basic function as the positioning com-
mutator on a compound servo but without
any mechanical wipers or contacts. It uses
no relays to perform this function, elimi-
nating most of the unreliability inherent
in mechanical functions. With a hold I
get right rudder and with pulse and hold,
left. Reversing the power leads to the Bella-
matic naturally reverses the direction of the
rudder. The schematics and construction
article appeared in the December issue of
the Zephyr, which we quote.”

“Use of the circuitry described in this
article obtains two channels from a single
channel receiver/transmitter combination
or it can be used to obtain an exfra chan-
nel from a multi-channel system. Anyone
who has used a single-channel compound
servo  has probably experienced some
trouble at one time or another due to poor
operation of the positioning commutator.
Also, many of these servos are slow oper-
ating and many of us wished that we could
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+ S
REC.
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TRANSISTOR
DRIVER

CIRCUITRY 3.3K

2NI304

-3Vto-6V

MAX.
CURRENT

300 MA. < -OAD

200 OHM 8

2NI305

get right or left without having the servo
run through both positions each time. The
following decoder circuit electronically
performs the same basic function as the
positioning commutator on a compound
servo, but without any mechanical wipers
or contacts. This makes it possible to use
the fast Bellamatic II multi-channel servo
as a single-channel compound servo with-
out making any changes in the servo or
the receiver.

“One pulse and hold will drive the servo
one way, or two pulses and hold will drive
it the other way. On the two-pulse com-
mand, the first pulse can be quite short so
that the servo only moves a small amount
toward the first position before starting
toward the second position. The decoder
uses no relays and can be operated from
any relay or relayless receiver that has an
output that goes from negative to positive
when a command is received. The decoder
can also be used to drive two separate
servos in one direction each. This system
can be expanded to include an electronic

encoder in the transmitter case, pushing
the key to the right then always gives right
rudder and to the left always gives left
rudder. This gives to the single-channel
fiyer all of the case of operation that the
multi-channel flyer enjoys.

“The transmitter encoder circuit shown
here, I designed to work specifically with
my home-built transistor transmitter” said
the Zepliyr, “however, the circuit could
be modified to work with many types of
transmitters. This decoder has been tested
to 130 degrees F and has worked well.
The entire sysiem is being flight tested
now and has performed without trouble.
The maximum length of time that can
elapse between the first pulse and the
second pulse/hold, and still get the two- g
pulse position has purposely been madi.,\
short. If desired, this time can be length-
ened by increasing the size of C, by a few
microfarad. The muaximum load current
for the decoder is 300 ma. The decoder,
completely built and tested on a 1 x3 x
1/32" glass-base epoxy printed circuit
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board can be purchased from: Frank Col-
ver, 434 Lenwood Drive, Costa Mesa.
California. 92626, for $15.95. The printed
circuit board alone can be had for $2.95.

“A method of connection to.the Bella-
matic that I recommend for any control
system using the Bellamatics is also shown.
Due to variations in the clutch system in
the servos, these maétors can sometimes be
loaded quite a bit at the end of the servo
travel and draw large amounts of cur-
rent. With the #43 lamp in series with
the motor, the lamp does not light during
normal operation of the servo and the
resistance of the bulb remains low. How-
ever, if the servo starts to draw more cur-
rent, the lamp lights the resistance goes
up. and the current will be limited to 300
1a. The rated bulb life is 3,000 hours, so
t could be expected to outlast many air-
planes. A PR2 flashlight bulb may also
be used, however, its rated life is only 15
hours.”

In testing my own superhet (Dale re-
sumes), | can only add a hearty Amen to

GRID LEAKS ® July-August 1964

6Y (LOW POWER)

the advantages set forth in Clarence's
statement. Complete reliability and low
weight, 2 oz. for the bare reeciver, 22 oz.
with the decoder mounted on sponge rub-
ber and wired to the receiver, and 6 oz.
total weight using four E-91 pencells in
a battery box. With the decoder, I can
use the new Bellamatic II servo with its
slipping clutch feature. Frank prescribes
the use of a #43 pilot lamp between the
decoder and the servo to prevent damage
to the decoder in case the Bellamatic
II motor stalls. 1 found that this is
an extremely wise recommendation be-
cause the clutch on my Bellamatic will
begin to tighten up, when run for any
length of time. And when it does, the
pilot bulb lights up, growing brighter as
the load increases on the servo motor. Of
course, in flying a glider, there seldom is
need to hold for more than five seconds.

The range of this superhet is very de-
sirable. I used a Kraft Custom 10 trans-
mitter. I tested it wtih the antenna col-
lapsed and found complete control at a

3-29-¢5 "1

distance of over 500 yards on the ground.
Generally speaking, the receivers used in
R/C gliders must possess a longer range
capability, due to the nature of slope
soaring.

In flying powered models, especially in
competition, the model must stay pretty
close to the pilot. But in flying gliders the
search for lift goes on constantly and some-
times this takes the glider (and receiver)
up into the “Wild Blue Yonder.”

My next step up in the refinement of
equipment for slope soaring is likely to be
proportional equipment. And of course, I
plan to use this same superhet due to its
good fidelity characteristics as the front
end.

Readers may keep abreast of our prog-
ress by sending $2.00 for a year’s sub-
scription to the Zephyr. If you are only
mildly interested, send 25¢ in coin for a
sample copy to: Editor, The Zephyr. 14695
Candeda Place, Tustin, Calif. 92680. It is
devoted to our chosen sport. . . . SLOPE
SOARING. @
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CALE °
AT THE

__We BRITISH
o B YRR NATS

David Walker's 122-in, 1615 Ib. Avro flights. Four K&B .19's, F&M Matador/
Shackleton thrilled in demonstration Midas gear. Takeoff run is 150 ft.

B The annual “Whitsun' National Cham-
pionships, held at RAF Barkston Heath/ S}
seems to have been blessed by that Eng- =
lish rarity, two successive sunny days (for
a model meet anyway) and, of interest to
GL readers, a remarkable array of R/C
scale jobs. While those which entered and
flew were exciting enough, some of the
e : more remarkable aircraft did not fly offi-
e e cially, or fly at all, for one reason or an-
3'%@?53@23%?32%‘2&%% e%‘i%%f other. Two four-engined Handley-Page
%&‘?&%@ﬁ%ﬁ%@@@@?&% Hannibals were seen, but not flown, as was
" an exciting Focke-Wulf Fw. 190 by Pete

o o - S ‘6
Bl S e - Russell. Some craft qualified but do not
PR L L e e - . R ;
b e e BRRRRNER  copeat in the results—such as Anderson's
R R e B D R i beautiful Cessna 172.

On four demonstration hops the big lability. Realism was tremendously en- It was said that some of the fearful

bomber proved its stability and control- hanced by flight ‘at near scale speeds. pilots “had too high a regard for their
Mr. Walker and his Avro. Visible part- forward of trailing edge, detaches. He g;ogﬁ'tg,;fa;':k;;;ﬁ,:;oﬁ Oéeztl Tﬂigrz‘ﬁg
e .hne indicates fusplage over a sea or ropes, stakes, tents, ice cream
Y A vans, dedlers’ stalls, and all the etcteras
that make our Nats such a jamboree.”

The FAI scale rules did not seem ideal,
placing, as they do, such a stress on
aerobatics. Anderson’s Cessna, which
probably would have placed high, cannot
do aerobatics—and why should it? One
spokesman explained it to GL this way:
“The points are too loaded in radio toward
the aerobatic model, regardless. of its
scaleness, and we shall have to set a
minima of qualifying points in the scale
department.

“When you realize that Morton’s Tiger
Moth got 898 flight points, 39 for scale,
and 45 for workmanship, against Thump- %
ston’s 200 for scale and 208 for workman-
ship, the disparity between flight points
and scale become more evident.”

And again: “Obvious division of stand-
eards comes . (Continued on page 29)

e AT
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THE ULTIMATE IN INBOARD-POW-
= ERED GAS-ENGINED HYDRO-

SPEED WITH A FOUR-CHANNEL
<] RADIO SYSTEM. USE YOUR .45-.60.

T
2
|

PLANES, THIS BOAT CAN BE ;
g 5 OPERATED AT ANY DESIRED |

any model builders interested in RC |
would like to build a boat as their |
initial venture into this fascinating field. A |
boat offers many advantages for RC en- |
thusiasts. Its operation hasn’t the “all or
nothing” aspect of learning to control a ‘
radio-control airplane. A boat can be oper- |
ated at idling speed on the water, and it ‘
|
|
|

7

2- REQ
—

116" W.P. PLYWODD

3/32° W.P. PLYWOOD

3

2
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can be run at thrilling speeds as well—if

&

the engine stops it remains floating on the

178" WP PLYWOOD.

O10
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|| i / o 2 water. Eveh the possibility of running the
[ g / 5 i boat up on the bank is not too damaging
f % | B i other than to the pilot’s ego and perhaps
i [ e g 5 g a propeller. ) i % q
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|' o | g - 3 control airplane engines of .45 to .60 cu.
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| |'I 22 g of performance which allows one to make
/ | / = £ a successful beginning, by easy stages, with
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During a high-speed steering test the WH 60 |
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’ Designed to perform with engines of :
1 from .45 to .60 displacement, the White | =
Heat 60 is easy to build, as such boats go,
4 but is capable of speeds of more than 30
miles an hour with a .60 glow plug engine.
/ A minimum of four-channel equipment is
required because the control response nec-
essary is too fast for single-channel equip-
ment and the vsual rudder steering devices _
used with such simple radio control sys- ' DAY
tems. Bow and stern quarter views of a hull of the parts which would be made with
The full-size patterns shown in a reduced  framework help make clear the placing the patterns (reduced scale) opposite.
scale on the opposite page also were re-
arranged to suit GL space requirements.
The plans, in a very much reduced scale
on the next two pages, approXximate the
layout of the full-size sheets available, but
again are rearranged to some extent for
Space reasons. :
No doubt a reasonably adept modeler £
can scale up these plans, but for those who 3
: prefer full-size plans, Octura has two huge
sheets (parts and plans) for $4,50. (Ob-
D \& tainable through Grip Leaks.) If you can
work from the plans in this issue but need
full-size patterns and complete instruc-
tions, these can be obtained for $2,50. In-
structions consist of three long sheets—
two printed both sides. We suggest obtain-
ing the full instructions because of the
numerous tips included—all of which will
be new to anyone who has never con-
structed a boat.
The White Heat 10 is made almost en-
tirely from waterproof plywood, and spruce

-

Sleek functional, but realistic—after

or pine. These are the materials you will first tests last spring, the prototype.
need: (Continued on next page)

Below: Partially completed assembly of
the removable cockpit and fin, typi-
fies the ply and hardwood construction.

PLANS CONTINUED
ON NEXT TWO PAGES
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CAUTION
In;\.l’t)l[) PAINTING YOUR BOAT GRAY, BC CK, BR DWNhGEEEN OR BLUE AS THESE COLORS

RE NOT TOO VISIBLE AT A DISTANCE ON T

TG FIT FORMER 9

i“i

ERLE -JT TO FIT FORMER 2
Iy

FRONT PLANE NON-TRIF PANEL

FRONT PLANE BOTTOM OUTER PANEL

FRONT PLANE BOTTOM INNER PANEL

ALL EDGES B GORNERS SHARP-
DO NOT ROUND OFF!

ENGINE BEARER—,
\

J\ TEMPLATE FOR WINDSHIELD

i 32 1GLA!
e ~—USE 2" DIAMETER X 3" PITGH Fo b
LEFT HAND PROPELLER,

2 BLADE-METAL OR PLASTIC.

=] _ WATER LINE AT REST

WATER LINE AT SPEED

SIDES, DECK B COWLING EXTERIOR— fy PLYWOOD

7

L LAMINATE CHINES FHOM LK ‘ L X 40" SPRUCE OR PINE.

DO NOT USE WHITE GLUE OR MODEL AIRPLANE CEMENT!

AR INLET

COPYRIGHT 1964 OCTURA MODELS

ITEe HEAT BU ..

WAX @ POLISH H
WET SaNDI
TO AVOID H

WHITE HEAT 60 . . . Continued

2 sheets—3/32 x 12 x 48 plywood (waterproof)
1 sheet—Y x 12 x 24 plywood (waterproof)
2 sheets—1/16 x 12 x 48 plywood (waterproof)
2 sheets—% X 6 x 36 hard balsa
12 strips—1/16 x 14 x 40 spruce or pine
3 slrips—?/l& x 3/16 x 36 spruce or pine
2 strips—14 x Y4 x 36 spruce or pine
Waterproof glues are required, of course. There are many
that can be used, such as Weldwood, Cascimite, epoxy. Weld-
wood packages some of their waterproof glues in foil packets.

16

4] 2 4 :
Ill:l._l-llll =1

Full-size patterns are rubber-cemented to the plywood prior to
cutting out parts. ;

What airplane fans call “flight test” is an interesting pro-
cedure with a powcrful boat like this one. The engine is started
with the servo in low speed, the boat lowered until the prop is
in the water, and then the throttle is opened part way. If lheﬁ q
engine dies, the needle valve is opened slightly before restarting
Now, if the engine takes the load, the throttle is opened to full.
(Brace yourself!) Now the needle valve is adjusted for maxi-
mum rpm in the water—the boat held at all times, of course.
Return throttle to idle to see if engine will turn prop at this
setting. If engine stops, increase throttle opening until it will 3

GRID LEAKS ® July-August 1964 ,




AFTER FLANE BOTTOM OUTER PANEL

AFTER PLANE NON-TRIP PANEL

BOAT, READY TO RUN, SHOULD WEIGH
APRCX T LBS NOT OVER 9

MAKE TURNS TO THE RIGHT,
ESPECIALLY AT HIGH SPEED

DO NOT ATTEMPT TO OPERATE
THE STEERING STRUT BEYOND
THE LIMITS SHOWN

AFTER PLANE BOTTOM

WINDSHIELD —,

FRONT B AFT PLANE NON-TRIP PANELS, AFTER PLANE BOTTOM OUTER PANELS, SIDES B TOP !
CAN BE COVEREC WITH /e BALSA WOOD IF DESIRED. COVER BALSA WITH SILK, NYLON OR FIBERGLASS.

OCTURA
FITTINGS USED
OC"'URA B0 STEERING STRUT

Y MOTOR MOUNT

3 * FLYWHEEL

" " FIN

4 " KOOL KLAMP
X-50 or 5 PROR
’ STUFFING BOX
! 4 B-32 T NUTS
v

UNIVERSAL JOINT
EXHAUST CHUTE

5 “SHARP EDGE

BALANCE POINT

POLISH UNDER-WATER PORTIONS OF FIN
B STEERING STRUT AFTER FILING
LEADING EDGES TO A KNIFE EDGE

MOOTH. USE BLOCK

%g & POLISH HULL BOTTOM AFTER
#'U'OID H LOW SPOTS.

WATER
PICK UP

QIL OR GREASE UNIVERSALS
8 BEARINGS BEFORE B AFTER

EACH RUN. WIPE DRIVE SHAFT
WITH AN DILY RAG.

i 4 6 ? 10 If 14 16
Ml I prie sy | l | | l | I
just turn prop at slow-speed setting. This is the starting point
for RC runs.
To begin, release boat at idle. It should ride with bow low

on water. Immediately check steering controls. Operate the

craft over the course and distance anticipated before increasing

4 peed, checking left and right response as it goes. Now speed

le increased slightly and checking repeated. With several hun-

dred feet of water ahead, open throttle gradually with rudder

in neutral. Bow should rise and boat begin to plane. With boat

just planing, make a left and right turn. straighten out and
increase throttle opening.

Double check handling before any full-speed runs. At high

GRID LEAKS ® July-August 1964

speeds, turning radius is greater, it may turn tighter to left than
right, and may tend to veer. If hull does not break into a plane
with slow acceleration, reduce to idle, causing stern to drop
and bow to rise. Gradually accelerate, while swinging stern
from left to right until planing occurs. If hull is not waxed and
polished it may not plane. In extreme cases, planing will result
when slight downthrust is imparted to the shaft. This is done
by loosening the strut mounting bracket and placing about a
3/64-in-thick washer or shim between the lower part of the
bracket und the stern. The upper universal joint is then adjusted
to retain 1/64-in. end-play. Steering is tested once more and
after you have feel of the boat, speed is increased. ®
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simple harmonic to a linéar motion—as

isolation, converts crank travel from can be readily discerned from picture.

A HIGH PERFORMANCE
ANALOGUE POSITION
FEEDBACK SERVO

By J. H. PHELPS . . . Now that multi proportional ““arrived” it
is the consensus of opinion that the feedback servo frequently
is a trouble spot. The technically equipped will find this well-
tested project a major contribution to control dependability.

The transistors and circuitry fit com-
pactly into this subassembly which may geari
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T HE INTRODUCTION of simple, useful
position-feedback servo-mechanisms
has sparked system subtleties which would
not be possible without the servo’s capabil-
ities.

The servo design to be discussed was
undertaken to provide certain features co$
sidered essential to spread the advany 22
made with the presently available models.
For the sake of simplicity we will divide
these features into two categories, me-
chanical and electrical.

Mechanical Features:

1. High usable “thrust” or torque.

2. Rapid response.

3. Rugged, efficient, long-lived motor.

4. Strong, tough gear train with good wear
properties and jam-resistant construc-
tion.

5. Easy mounting of the servo assembly.

6. Connection to metal pushrods electri-
cally isolated.

7. Output direction easily reversible to cor-
rect installation oversight or errors.

8. Output connection which is not as “neu-
tral-sensitive” as is the simple crank.

Electrical Features:

1. Equal torque in both directions of out-

put travel, thus equal response times.

2. Smallest practicable “dead-band” (high

resolution).

3. Tolerance for errors in wiring to sup-

ply and reference batteries.

4. Easily alterable transfer function with
highest practical basic sensitivity.
Very low neutral drift with wide
temperature extremes (—20 to +70°
),

6. Good transient response.

Lh

7. Ability to withstand motor armatur;
blocking without failing one or bom

output transistors.
8. High input impedance (high resistance
low capacity).
9. RF noise suppression.
10. Freedom from spurious oscillation.

Since all of the foregoing features are
largely lost if they are achieved at the ex-
pense of cost, a third and cardinal objec-
tive was to achieve the desired features
with a simultaneous reduction in cost!

Mechanical Design: The first and most
formidable problem lay in motor. Existing
motors are considered generally serviceable
but each lacks certain properties and, al-
though reasonable in cost, are certainly
not “inexpensive.” The motor ultimately
selected is rugged, efficient, has high torque
and is inexpensive. In fact, the only feature
it lacks is very small size—but then torque
sacrifice is the price ordinarily paid for
small armature diameter. Immediately fol-
lowing Howard McEntee’s deeply appre-
ciated introduction to the FM 170 series
of motors, samples were procured and the
1820 model selected as optimum for the
job at hand. In June, 1963, the torture
tests to establish the mechanical suitability
of the motor were begun. The most severe,
was actual flight test, using the motor as
a Galloping Ghost actuator with wun-
cushioned stops.

In addition, the motor was fastened

rigidly to the fuselage bottom (p!ywoodﬁ
. &
-

and an unbalanced prop mounted on bot

the motors used in the test. Flights were
terminated by cold weather with no failure
and were resumed in the spring. Static no-
load running tests are still in progress and
at this writing have yielded no failure. The

GRID LEAKS ® July-August 1964
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ACTUAL SIZE PURPLE

Mount holes and holes “A"—# 51 drill
Adjust hole #9 drill
All others #67 drill

3 holes "A" for pot mounting
tabs. Mount T-2, T-4, T-5 and T-6
14" off of board for proper pot
support height.

nature of the motor brush configuration is
ingenious and brush examination reveals
no perceptible-wear at 100 hours. Further,
the commutator segment overlap provided
by the brushes makes the motor free of
dead spots.
~ Mechanical design was solved very early
development with the discovery that the
natural mechanical configuration for the
FM 170 motor already existed in the form
of Don Steeb’s current servo configuration.
His unit has for sometime enjoyed a fine
reputation and is considered to provide a
nearly ideal mechanical arrangement. The
two most significant modifications were in
the number and kind of gears and the
addition of a phenolic “follower” to pro-
vide the convenience of electrical isolation,
easy direction reversal and removal of
neutral sensitivity. (Converts crank travel
from simple harmonic to linear motion.)

The motor itself is held tightly by a cut-
out in the servo base and self-tapping
screws in the deep plastic shoulder. The
heavy aluminum alloy base is sprung
slightly to firmly attach the cover, and the
entire structure is strong and impact re-
sistant. Further, since it is all metal, elec-
trical noise can be confined entirely to
the interior of the box and a new low
level of both conducted and radiated radio
noise achieved.

The servo may be mounted upright or
flat with its long dimension fore and aft.
The nature of the phenolic follower adds
the convenience of nylon chord drive for
controls, since it provides push-pull action.
This action permits directly driven aileron
pushrods in installations such as the Vis-
count or Taurus.

{ Finally, the exceptionally high vibration

istance of motor and gear train allows
firm servo mounting to the servo tray.
Electrical Design: Motor load current is
provided by =+ 2.4 volts supplied by nickel
cadmium cells. The direction of eurrent
flow is determined by the output transistor
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selected to conduct, and special measures
are taken to insure that both transistors
never conduct simultaneously. This guar-
antee is carried to high ambient tempera-
ture by controlling output transistor Icbo
and by operating in forced saturation
rather than at or near saturation. This base
overdrive permits very low “on” drop and
high efficiency performance.

In order to achieve forced overdrive it
is necessary to operate both switch tran-
sistors in the common emitter configura-
tion, and design their specifications to com-
plement that of the driver transistors.
Further, the emitters of the common col-
lector driver ftransistors must return to
ground, (the battery tap) and not through
the motor. Since this necessary practice
opens a “lightening” path (one through
which emitter current in the driver is
limited only by the emitter and base bulk
resistances) a 10-ohm current limiting
resistor is provided.

The use of complementary symmetry in
both output and driver stages has arranged

CATHODE
DOWN

ADJ. HOLE
GREEN TO
MOTOR

MOUNT
HOLE

T-1 2N2926
T-2 2N404
T-3 2N2926
T-4 4JX15A762*
T-5 4JX1C1132A
T-6 4JX1C1132A

OHM

things so that driver bases may be electri-
cally connected together. Elevating or
depressing their base potential by an
amount greater than =+ 200 mv (approxi-
mately) causes one pair or the other to
conduct. Further, the shared emitter
resistor provides additional reverse bias
for the “off” driver base-emitter junction.
The 400 millivolt offset or barrier poten-
tial does, unfortunately, set a .4 volt “dead-
band.” If as in actual final design a silicon
NPN unit is used in the lower driver posi-
tion, this dead band jumps to .9 volt and
becomes troublesome. The situation is
easily remedied and dead band reduced to
a safe, nearly ideal, value of 200 mv by
using the voltage rise furnished by a silicon
diode placed between driver bases as
shown. The identification and removal of
at least half of usual practice dead band
and the provision for output transistor
overdrive are simple obvious measures
which have performance effects which belie
their simplicity.

The next stage (Continued on page 28)

AV REDMIRES 5, o . i ORANGE  + 2.4V
RER R 2 820 & L 1
2.2k L3 E OHM $ |
-1 2N404 c B 4Jxiciaz
Y o8 eNzoze
OIMF 4 + 47 OHM
c : AN
ERROR 4 22926 B ) INGOOY 2. LR GND.
INPUT PURPLE A 750 OH z 2 i
WIRE » SOiM E o — < ||servo case
. T2 sl o1 &||(FramE)
f S 44xicI32 ¢ MF GROUND-
ke < & £ 4uxisaT62
< L
kS 3K o s E | s
sgange s oo ] s T e o T
REF. WHITE WIRE GREY WIRE —24V

With R, and R: as shown =+ 90 degrees of output shaft travel is caused by + 500
mv of error voltage change above ground. This specification can be changed at will
by altering R:, Rs, and Rf. The need for a separate reference (shown by broken — and
+ 2.4 volts busses) is established by the system. The arm of 1K-100K pot may be
used to supply an error voltage for test. M equals FM170-1820 motor.

*Do not operate without this resistor.
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reeds make simultaneous contact; trim adjustable; direct opera-

tion any reed receiver regardless of receiver volta
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mestic and foreign. Selection will
be edited for reader interest and

To the trade

S

5 g

.

L

&

5

-

@

i
PR

i

i

i

&

G

erage of useful products on the market.

GL’s coverage of new items, information
and trade releases, now includes a cov-

2. Citizen-Ship TLB & TCB Servos

4. Gee Bee Line Floats

1964

e. Outstand-
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6. AHC's Astro 33

7. Spacetron Double-Ender

9. Spacetron Pack & Charger

8. Flight Line Prop-Gard

11. P & D. Battery Box

10. Custom Kits Gulliver
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1914-inch is for 12A’s. Weight per float is aproximately 134

5. By Spacetron, Inc. (Box 84.

$2.9

(5]

battery pack voltage. Pric

Broadview, I11.).

L

oz.; and the 28-inch for .09 up to small .20’s, weight per float

d

are the result of over two

Gee Bee Line Floats

and 3.

4.

ipproximately 3 oz. Both sizes mount (Continued on page 24)
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EFORE THE SUMMER is over, the

Academy of Model Aeronautics ex-
pects to verify some new world's records
in R/C. Several FAI record sanctions have
been applied for, and indications are that
record trials will become a popular new
dimension in competition flying. It even
appeals to many R/Cers who are not partic-
ularly interested in regular contest com-
petition, AMA has observed.

There are two basic differences in
record trials and contests which may ex-
plain their appeal. One is the competitive
atmosphere. Unlike the rush, rush, emo-
tion-charged atmosphere of most contests,
record trials tend to be a more relaxed
form of competition. The object is to beat
a performance record rather than an-
other individual's general flying ability as
determined by judges.

The second difference, and one that
should appeal to Grip LEaks’ readers, is
that breaking a record depends much
more on the builder’s ingenuity that does
present day contest winning. Here is a fresh
new field for the gadgeteer. Now that R/C
has shaken down to highly reliable equip-
ment and highly pre-fabricated aircraft, the
contestant of slender means often is hope-
lessly outclassed by money alone at the
larger contests.

Not so in record trials. Although May-
nard Hill used Sampey equipment in his
record breaking altitude flight last year, his
aircraft was an inexpensive, slab-sided job,
using a non-tapered wing having his own
airfoil design. He built it in a week, after
breaking the first altitude ship.

Walt Good flew to better than 10,000
feet, also breaking the old Russian record,
using his original five-tube WAG receiver,
and a ground based transmitter dating back
to the early 50's.

In fact, Fremont Davis flew a little
Kraft-equipped single-channel ship power-
ed by a .19 to better than 5,000 feet. Bob
Scott in breaking the world's speed record
used home-built reed equipment in a
modified Hustler-type delta. The McCoy
.60 was pressurized, but otherwise stock.

Besides speed and altitude, world's
records in R/C include duration, distance
in a straight line, and closed course
distance. Every existing record is well with-
in range of being broken, the Academy
says. Except in speed, new records must
beat preceding record by at least 10 per-
cent. Speed is 2 percent. Here are the latest
available records as compiled by FAI for
the two R/C categories (Below, right):

Setting up a worlds record trial event
is a bit more complicated in terms of paper
work and verification than the conventional
AMA sanctioned contest. The reason being
that FAI demands as much proof as pos-
sible of actual attainment before granting
the international honor. In many countries
the central government sponsors model
competitors, and therefore becomes di-
rectly involved in the record race. By the
same token, AMA as the United States
representative to the world body, must in-
sure that the international organization's
standards are met.

Nevertheless, once the procedure is
learned, it can be accomplished quite easily
with the help of AMA, the organization
says. Here is a (Continued on page 32)
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co, second from R; N. Rosenstock, R,

The editor took this pic of CD, J. D’Ami-

partner in duration attempt; and official
observers. Engine quit after 214 hours.

World's Record-Breaking
Attempts Becoming
Popular New Sport!

The A.M.A., who processes F.A.l. Sanction applications, reports on
interesting differences between record trials and regular meets.

Close-up shows 84-oz. tank. K&B .35
cruised at 7 ozs. per hour. Duration on a
.15 Diesel, approximately 18 hours. Many
attempts verify problem is engine run.

Maynard Hill, AMA prexy, about to start
his Fox .59 during 1963 DC/RC trials. He
got big ship up to 13,000 feet plus, using
Sampey proportional system—a record.

Class F3 A, Radio Control
Altitude: Maynard Hill, United States and Don
Jehlik, United States 13,328 feet July 1963
Speed: Bob Scott, United States 126.9 mph July 1963
Duration: N. Malinkov, Russia 6 hrs. 13 min. Aug. 1962
Distance: N. Malinkov, Russia 113.17 miles June 1963
(Closed Course)
Distance: P. Velitch Kovsky, Russia 114.96 miles June 1962 %
{Straight Line) 5 !i
Class F3 B, Radio Control Glider
Altitude: Nicolai Prejjine, Russia 1,978 feet June 1959
Duration: lan Barber, New Zealand 9 hrs. 4 min. Oct. 1960
Distance: Zdenek Taus, Russia 19.28 miles Mar. 1962
{Straight Line) {Apparent)

GRID LEAKS ® July-August 1964
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(Continued from page 1)

The Mrs., and I. were not able to attend
the May 16 and 17 Symposium of the
* DC/RC this year, as we had done in years
'&wust. We are grateful to receive from
Frank Schwartz, of Nashville, a run down

on the technical talks.

“One needs to remember that this meet-
ing, or more properly, a4 Symposium, is
not a manufacturers’ show,” Frank began.
“It is rather a series of lectures relating
directly to several of the muany phases of,
radio control.

“Held again at the Johns Hopkins Ap-
plied Physics Lab, there were representa-
tives from Citizenship, A.C.L., Acutronics,
Klinetronics, Top-Flite. Sterling, Pettit
Paint, Bonner, Sullivan, Dee Bee and
others. But these are always more on the
standpoint of participation, rather than
presenting items that they have for the
public,

“The first lecture was presented by Dick
Jansson. Subject was R/C Interference.
He spoke on the problems encountered
with the present-day superhets, as well as
with Citizens-Band Operators, Bob Elliott
from California spoke on a basic digital
proportional system, and while he did not
demonstrate any equipment, his material
related to the digital (as distinguished
from the tone systems of such systems as
Sampey and Klinetronics) and was ex-
tremely well presented and well received,
Bob pointed out that basically all digital
systems are alike, and vary only probably

ey, from Motorola, demonstrated and lec-
tured on a high power (5- to 10-watt)
transistor transmitter. While this was not
strictly a radio control transmitter, it was
felt that his subject did show the progress
on transistor technology.

l in configuration and packaging. Dave Ad-

“Matty Sullivan of Sullivan Products
showed some of the amazing properties
that will undoubtedly show up in R/C
products. One of these was a plastic called
Lexan, which can be laminated into fuse-
lages or wings, and will make a very strong
and light structure.,

“Bernie Murphy of Accutronics demon-
strated how styrofoam wings are made.
This was a follow up on two previous ex-
cellent presentations by Ed Izzo, at the
Syracuse and Toledo conferences.

“E. I. Lorenz reported briefly on the
AMA-FCC committee progress in working
with the Federal Communications to secure
additional frequencies for the R/C fans.
His report indicates that real progress is
being made, and it was pointed out again
that this is being entirely financed from
donations from individuals., clubs and
manufacturers.

“Carl Swaab spoke on the Quadruplex
system,” continued Frank, “explaining how
it worked. and went into the system's
operation, and also into detail on the new
son-feedback servos used with it. Follow-

_Lﬂg this. Al Kline of Klinetronics lectured

and demonstrated his proportional gear.
“Sid Axelrod of Top-Flite Models then
spoke on propellers, and this writer con-
cluded that there is much more to just cut-
ting a prop out of any old picce of wood.
“The concluding paper was presented by

GRID LEAKS ® July-August 1964
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Top: Candy-type steerable nose-wheel
gear, claimed unbreakable, excellent for
Stormers, the Candy, and all rail-type
mounts—3$4.95. Above: The smaller gear
for trainers, steerable, but has no coil
spring—$3.50. (R & L Specialties, P.0.
Box 253, Camarilla, Calif.) R & L also
has new multi-trainer which features
fiberglass construction.

Fred Muscino, who covered the potting of
R/C components. Fred had many samples
of potted gear, and much of his demon-
stration also touched on the subminiaturi-
zation, as well as encapsulation,

“Some new items were discussed as

being just around the corner, and for our
readers we are presenting this brief run-
down: Sterling had their single-channel
Class I system on display. This is a pulse
system—it was shown also at the Toledo
affair.

“ACL had their Mark IT proportional
system displayed. Citizenship had a new
servo for reed systems, which deserves
mention—it has a linear (straight) throw,
requires no bias battery, since only four
nickel cadmiums total are needed, and is
compatible with any reed receiver. A 4.8
volt potential with a center tap is all that
is required for this all nylon gear bit, and
the individual user also has the oplion of
setting this for slow action around neutral.
or normal speed throughout the entire
travel for trim. All wiring is practically
eliminated inside the servo. and even the
motor terminals are soldered directly to the
printed circuit board. which also contains
the switcher plate, The units are smaller
than the present Citizenship servos, and by
their very construction, in my opinion.
should have extremely long service life.

“Lloyd Sager was on hand to demon-
strate Bonner’s new proportional system,
which will be tagged with the name of
‘Digimite’. The first test model of the new
system was demonstrated. There are four
normal functions: rudder, aileron. elevator
and motor. There is the option of four
additional auxiliary controls independent
of the first four. The system apparently will
come with four servos, but with plugs for
eight! Owner’s option will dictate how
many servos are to be used. The transmit-
ter has a unique dual stick mechanism
with a magnificently molded assembly.
which is revolutionary in appearance.

“Our opinion is that the stick assemblies
alone would be a big demand item for
home builders of proportional systems,
The Bonner Digimite receiver is small and
compact, utilizing silicon transistors
throughout for temperature stability.

“The Digimite Svstem weighs in at 26
ounces, with four servos. harness. bat-
teries, and receiver, and. according to re-
ports, is to be priced competitively.”

We can say of affairs of this kind that
they seem to us to be exceptionally worthy
club projects, and should be considered by
all R/C Clubs in the nation looking for
worthwhile endeavors to tackle. — Paul
Runge.

at St. Louis, Mo.

(A) Full-size plan,

(B) Full-size patterns,
structions

Send coupon below plus money order or
Radio Control, Box 301, Higginsville, Mo.

Mame__

Address_

City _

{ ) Check { ) Money Order enclosed

WHITE HEAT 60: FULL-SIZE PLANS AVAILABLE

Single step racing hydroplane for RC. Use .45 to .60 engine. First-place winner in
Ya-mile oval and 1/16-mile straightaway at Annual IMPBA Regatta July 4-5, 1964

Plans now available in special limited time offer.

full-size patterns and step-by-step building and operating in-
............................................. $4.50 postpaid
1/3-size plan and step-by-step building and operating in-

SHTHCHBanS o R e SN T

check (no cash or stamps please) to Ace

{ ) Full size plans, patterns and instructions, $4.50
{ ) Full size patterns, 1/3 size plan and instructions, $2.50

2.50 postpaid

atate e -

Zip code number
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&rﬁatTng range, ‘umrsual freedom from unt«esfel‘e}’Ké -and
rugged dependability mark the advance design MRC
_ ARCON R/C gear. Engineering Excellence. !wm:% - cam-.
hunqr:f sluBs of Japan's finest R/C mﬁ;rgu’factanw allied with

- the U5, hobby industry's oldest and rrinsi iepérida?a!b
supbﬁér of electronic equipment. . e
De’s‘]gﬁedhy,,”_: 1 iy eratn\ T _‘slandhpﬁ“_\

TRANSM!TTER Model 104 :

'HIGHER QUTPUT. 18 Volt, batéry sipaly elimi nal\ﬂs‘ r'mgﬁ prnbha

EASY TO HANDLE-—comfortable ane hand operation.

‘PRECISION CONTROL-—micraswitch fér pos e faatn ':ﬁut:h_ actuati

‘PENETRATING SIGNAL tore moculation at 500 cycles per sece :

BATTERY VOLTMETER —built in monitos warns you betore it s too late, - -

CRYSTAL CONTROLLED—shack maunted crystal for fraquency. stabilify. -

- ECONOMICAL OPERATION. uses?inexpensive S yoltiransistarbatieries,
. LONG RANGE ANTENNA—-12 5\3\-“0" 5L. inch retracts into transmilter,

cw&cr 5 ngmwusﬂr—ms in iachet pm,kél Wil glss fess than

i
I!Iiﬂl'i‘iﬂ—hea., gauge aluminm cali rfet

v
f.l Mel.‘.

~ MRCENYA COMPANY INC.

\.:VN«{I}O 0 transmi
. two inexpensive nine volt ’tfansmltter batteries.

1 une ear written g

“in R/C at your dealer now. SINGLE CHANNEL MATCHED
. ss'r TRANSMITTER AND SUPERHET RECEIVER . §79.95
RECEIVER Model 1004 SUPERHET. ... 54550

~ SENSITIVE - G
‘RUGBED-—sturdy aluminum cabinet, Epoxy-glass printad circuit baard,

dvailante; Ard tafered for e 104 [ra-n-milt-r a fine. guality S.merpgg'\nra'ue feceiver in ‘IE .nr ar H?"afleﬁ
re;t for Boats = “Gars—Tarks and all the smusual ang inferesting thingE far .$19.95

. 5300 21st AVENUE = BROOKLYN 4, NEW YORK

The New Dimension
In Radio Control

<« Only the MRC-ARCON single channel trans-
_ mitters have all these features. 1. Micro switch
- for keying. 2. Battery voltmeter. 3. 12 section-
- long range antenna — 50 inch length, Retracts
ter case, 4. Higher output. 18 volt
y eliminates range problems. Uses

tery
G Emomlssl opefatmn. i

o »«z i)

&ivsl Cannector Pl

i\r[d :rrcorporatlr!g c!rcultry and features heretofore un-

available in any single unit. Completely transistorized,

hand crafted, precision pretuned and supplied in matched .

sets.. Simple !nstallatlon with complete |n5l’ruc§|1_tlms and
e finest

HIGHEST SELECTIVITY-—threa IF stages for adjacent c‘mnnel reJechn
RELAYLESS —clectronic switching, no vibration problems.
Greater Range

-D;‘.PE_NIJAEI.[—G valt transistor baltery power—-no design compromise, ©

PR{I‘LINED—iJrec sely matched to transmitter, crvstal control stabifity.

COMPACT & LIGHFWE{GHI m-nmrmzpd ..ampnnsnts selected for de-
pendability.

COMPLETE—EASY INS]’ALLlTIBN connector prewired to receiver.

0018 used

WHEN YOU MOVE!

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

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

Please mail this form today to:

Old Address

Name.
Please Print
Address
City State.
zone

Be sure to give us your
New Address

Name
: Please Print
Address >
City State
zone

Seen These?
(Continued from page 21)

in exactly the same way and are fully ad-

justable both fore and aft for width. On

the 28-in. size provision has been ma

to incorporate a movable water rudde (l
Free Flight, U-Control or Radio Control;”

the Gee Bee Line Float will put another

dimension into your modeling fun. Prices:

1915 in., $5.95; 28 in., $8.95.

6. Astro 33 Transmitter and Receiver:
Introduced by America's Hobby Center
(146 W. 22nd St.,, New York 11, N.Y.),
transistorized transmitter and relay-type
transistorized superregen receiver come
in matched pairs, at AHC's price of
$39.88 (value is stated as $80.00). Trans- }
mitter takes 18V, receiver 9V. Relay in
receiver provides flexible use with escape-
ments, or pulse proportional serves or
actuators.

Transmitter: Size is 152 x 38 x 53%;
weight, 1312 oz. with batteries (metal
case). Off-on toggle switch, pressure-type
microswitch for keying. Crystal earphone
plug-in for monitoring tone (500 cycles
per second), was considered more im-
portant than monitoring voltage. Self-con-

tained, collapsible, 12-section, 50-in. an-
tenna.
Receiver: Glass epoxy printed-circuit

board, receiver pre-wired to the connector
—just hook up to actuator and batteries.
Complete installation kit includes double-
pole, double-throw slide switch; battery
connector; 7-pin plug; miniature plug-and-
jack set. Size is 124 x 116 x 215, Weight,
2% oz. ﬂ q
7. Transistorized Quick Blip: Encapsu-

lated unit by Spacetron, Inc. (Box 84,

Broadview, Ill.) provides double-ended

output of such receivers as Opal 400, al-

lowing them to be used for quick-blip

motor control or with magnetic-type ac-

tuators for proportional control. Size is

13/16 x 13/16 x 21/32; weight .4 oz, Price

$4.95.

8. Prop-Gard: Soft, flexible but tough
leather held securely to finger by band
of elastic, protects your finger from the
prop when flipping the engine. $1.00 from

Flight Line Industries, Inc. (Box 853,
Lincoln, Nebr. 69501.).
9. New Battery Backs, Charger: By

Spacetron, Inc. (Bex 84, Broadview, IlL.),
packs consist of American-made nickel
cadmium batteries with mating connector.
Two models: 250-2.5V—two cells, 250
MAH, 1 3/32 x 1, 1/3 oz. $6.95; 250-3.75
—three cells, 250 MAH, 1 3/32 x 13, 1.9
ozs.. $9.45. The 3-cell pack also is tapped
for 2.5 minus.

Charger: Right in pic, similar appear-
rance to the pack—note mating plug on
pack. Fully charges any number of 250
MAH cells—up to 30V—in 24 hours, or a
500 MAH pack in 48 hours. Encapsulated,

£4.95. m q

10. Custom Kits Gulliver. Manufacturer
of the Chicken Hawk and the Gypsy air-
planes, is debating pufting out a Gulliver.
According to Ted Strader, designer, this
has a wing span of 48 in., total weight of

%RID LEAKS Subscription Dept. Box 301 Higginsville, Mo.-64037

11 oz. It is of the pod and boom type,
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_1f sufficiently favorable,
(g tted at about $5.95. (This is a reader

Y& in. Test marketed

with a gentle gull wing. Wings are almost
two-thirds sheet-balsa covered. The tail
and wing is removable. Designed for hot
020, .024, and .049 engines.

Custom Kits (2 Troy Place, Schenec-
tady, N.Y.) is interested in your reaction.
this would be

bsponse inquiry, and you are invited to
correspond with Mr. Strader directly.)

11. New Battery Box: From P & D
Manufacturing Co. (Chino, Calif.) an-
nouncement of a 600 SC battery box, de-
signed for reed use. This battery box is
of a high-impact crash-resistant plastic,
and will hold the popular Gould-National
600 cylindrical centered cells in a 6V
reed pack. Many multi flyers are going to
the 600 MAH cells for that extra safety
that they provide. Available from Ace
R/C, this is catalog #3853—P & D 600
Battery Box, $3.25.

Miscellaneous: From Midwest Products
Company (400 S. Indiana, Hobart, Ind.),
announcement of a vibration lock screw.
(Midwest packages Fu-seal and other
hard-to-get items.) The new lock screw
has a nylon insert, and cannot vibrate
loose. Tt may be used over and over again.
These screws are ideal for mounting mo-
tors. Package consists of 4-4/40 x 114 in.
panhead screws, with 4 washers and 4
nuts. Price, 45 cents per package.

From Almega Company (Box 110,
Caldwell, N.J.) announcement of GLUZ-
IT, a precision liquid cement applicator
for the hobbyist, available in two sizes, a
fine tip of 3/32 in. and a standard tip of
in a number of
obby’shops, has been reordered consist-

~ently. The manufacturer states that GLUZ-

IT has many advantages over the usual
hypodermic type gun: 1) Holds 3 oz of
liquid cement and does not require con-
stant refilling; 2) Precision-ground bev-
elled tip delivers either a round or a flat
ribbon of cement; 3) Delivers the exact
amount of cement required, since releas-
ing the pressure on the plastic bottle stops
the flow instantly; 4) Not affected by any
cement or solvent and the tip cannot come
loose.

Almega is the manufacturer of this
device, and GLUZ-IT should be available
at your hobby shops.

Fiberglass Techniques
(Continued from page T)

to the resin used in fiberglass layups, being
an epoxy polyamide compound, and is
quite compatible to fiberglass.

Now that we are acquainted with the
materials and their characteristics (even
though only slightly), let’s run through the
entire process of building a fiberglass mod-
el. While some of the photos show the steps
of a racing yacht, my description will be
directed toward a multi fuselage, and is
equally applicable to most other applica-
tions—serving trays, trailer or camper

‘ overs, outhouses, water tanks, car bodies,

tc.

First, an accurately shaped wooden mold
must be constructed. This involves taking
the cross sections or bulkheads from the
plans and marking off each station on the

GRID LEAKS ® July-August 1964
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Prize Winning OCTURA Hi-Impact Plastic R/C PROPS!

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

Octura 'p"r"o'|':is. are the result of extensive tank testing and competition running.
Are molded of high luster, high impact plastic. Range of diameters and pitches
suitable for engines from .15 to 1.50 c.i.

displacement. Completely finished and

balanced—ready to install and run. Holder of more R/C model boat records, both
here and abroad, than any other propeller. Look for the distinctive red coior and shape.

Propellers X35 thru X70 and 40P thru 62P are supplied with 3.” bore and slotted

to fit drive dog OC—6D

The X30, 30P and 35P are tapped 8-32 and equipped with a molded tail nut.
Available in two patterns, the power thrust designs for displacement and heavier
type model boats plus speed thrust design, for hydroand light displacement hulls,

X30—13%," D x 12%5," Pitch—.15 Eng.—55¢
1'%," Pitch—.19 Eng.—85¢

: SPEED X35—17%" D
i X40—1%," D x 275"
THRUST X50—14:"D
H X70—2%,” D

30P—1%:" D

POWER
THRUST

If your dealer can't supply you . . . send stamped,

: BY MODEL BUILDERS ...FOR MODEL BUILDERS!
OCTURA MODELS B!;M’/z No. Milwaukee Avenue o Niles 48, lllinois

27%," Pitch—.56-.60 Eng.—95¢
3%" Pitch—0 & R, Twin 60 Eng.—$%1.75

¥e” Pitch—.15 Eng.—45¢

“ Pitch—.15-.19 Eng.—55¢
* Pitch—.15-.29 Eng.—65¢
* Pitch—.29..35 Eng.—75¢
175" Pitch—.35-.45 Eng.—85¢
34" Pitch—.45-60 Eng.—90¢
62P—2'4,” D x 135," Pitch—.60 Eng.—95¢

For RED-HOT sizzling performance ORDER one for your boat TODAY!

X
X
X45—149,"D x 2" Pitch—.35-.45 Eng.—85¢
x
X

Pitch—.29 Eng.—75¢

self-addressed envelope for literature and prices.

block. T perfer to spend a bit more and
get a good clear piece of soft white pine
about four inches longer than the projected
fuselage. As each half of the fuselage must
be made separately, mark the centerline
plainly. As an alternate, sometimes I have
the block cut into two equal sides and
then spot tack it lightly with white glue
at each end at approximately where the
nose and tail will fall. Using templates for
each station, the entire fuselage is roughed
out. Proceed carefully with the file and
sandpaper, checking periodically with the
templates to insure an accurate cross sec-
tion. When completed finish with at least
320 sandpaper, removing all bumps and
irregularities.

Split the fuselage halves, and cut 1/16-
inch deep groove about ¥4 inch wide along
one edge of the right hand side of the
mold, all the way around, thus providing
a lapping edge for joining the fuselage
halves. The wing and tail cut-outs should
be accurately marked by a raised portion
of the mold. You may want to include a
dorsal fin as an integral part of the fu-
selage mold. This should be smoothly
faired in, keeping in mind that any con-
vex surfaces are nearly impossible to form,
as they tend to “hold” the fabricated part
in the mold, and are most difficult to re-
move. Avoid 90-degree angle bends in
your design (if possible) and always allow
a little taper to each side of the male
mold. Round or ellipitical fuselages are the
best and easiest to work, and also the
strongest for the least weight. Just as multi
flyers are finding that a model designed for
reed equipment is not quite as responsive

12 GHANNEL SUPER-HET

Flight Proven Reliability

Receiver operates on 6 volts. Temperature com-
pensated zero°—140° F. New design high fre-
quency reeds. High impact plastic case 1”7 x 2"
x 3”. Wt. 4% oz

Ten Channel Superhet .. . _$80.50
Twelve Channel Super-het . 99.50

ALL TRANSISTOR TRANSMITTER

Operates on one nine volt battery. Fea-
tures a meter for accurate tuning and
battery checking. High quality compon-
ents assure RF and tone stability. Size,
3"x57%"x834". Wt. 314 Ibs. with battery.
10 Channel Transmitter Sl S $118.50

12 Channel Transmitter . 12950
(less battery)

DM G0 Six Channel
6 Channel Super-regen, (relay) receiver __$57.50

6 Channel non-simul. transmitter _______ 61.50
CONNECTORS

8 pin-polarized $1.30 pair
SPDT RELAYS

50 ohm _.__.._$3.85 500 ohm _____ $4.00
100 ohm . 395 1250 ohm ______ 4.10
500 425

| el
REEDS
2, 4,6, 8, 10 and 12 Channel

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

w. S. deans co.
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when using proportional equipment, so
must you accept the fact that working with
a fiberglass fuselage requires a different

force set-up than a conventional balsa and
silk stunt ship. Mac Beauchamp’s “Viper”
was designed to use a stabilator, what the
Marines use to call a “flying tail” on t

. Crusader F-8A. This ship has been te. ’

flown with the new Orbit Proportionar
equipment with great results. It does the
complete AMA stunt pattern using a
Super Tigre .56.

EVERY NEEDED FEATURE FOR TODAY'S FLYING CONDITIONS

But back to the male mold of your
dream ship. Secure a sheet of aluminum
or sheet steel with sufficient rigidity to
preclude any warps, and drill so that each
wooden fuselage half can be bolted to the
surface with about six inches between the
fuselage halves and also from the outer
edges. Such space is required for a proper
edge to the female mold. As I indicated
earlier, the female mold will take on the
same degree of smoothness as is on the
male mold. Because pine is used on my
molds, | spray on a black molding gel
coat and, when cured for a couple of
weeks, block sand it first with 320 wet or
dry, graduating to 600 wet or dry; rub it
out with a good auto rubbing compound,
finishing with a hard carnuba wax and a
. sheepskin buffing wheel. The wax is called
e neceiven (B, (SR Meguiar's “Mirror Glaze,” and is used to
o s N y wax up the female mold each time before
 contugls — the next part is layed up to insure a good

4K BEALH CALIFORNIA i -
o separation, when cured.

Wax the sheet aluminum plate so that
the finished mold will come off easily and,
The “Digitran” Transmitter Super-Heterodyne Receiver and Escapements using wood screws, firmly fasten the mold

(ot ERme) to the plate, allowing the proper spacing.
For some reason, fingerprints will causeﬂ

the sprayed or brushed gel coat to sepai
TRANSMITTER 39.95 MARK VI BSCAPEMENT 11-95 MOTOR MINDER 5-95 RECEIVER 39-95 ate and run—called “fish-eye” condition.
So before the next step, buff again with a

sheepskin buffing wheel to remove all per-

and down elevator and motor speed control. Motor contral spiratinn. AS a matter Of fact, one more
is by the “Quick Blip"system and with a special circuit,

The BCT-18 “'Digitran” is a true digital transmitter that
forms the pulses, rapidly and accurately stepping the

improved high resistance Mark VI Hyper Compound | you get motor speed control every time. This system is coat of wax would 1'101:‘ be amiss—a full

escapement. The BCR-18 is a crystal controlled super- | applicable to any small to medium size model al”'ﬁ";“\:- coat reaching all portions of the male

heterodyne (weight 234 oz.) designed exclusively for Transmitter and recelver are powered by inexpensive . 12200,

model aircraft, These two units with escapsments shown | batteries, mold. If you miss a spot, the next coat

for a complete R/C system for right and left rudder, up Of b]ack moldmg gel coat Wll]. join Wlth
the one already applied. Now, just in case

NO RELAYS = NO “ADD ONS" = NO GADGETS . .. JUST SENSIBLE CONTROL you cannot obtain molding gel coat for

the male mold, it will be OK if sanding

- z = : === sealer, butyrate dope and lots of albow

grease are used for obtaining a glass-like

finsh. But the two or three coats of hard

wax must be applied over all the portions
of the mold.

If you have black molding gel coat,

# fine, but either black gel coat or clear

4 resin will do for the next step. Experience

has shown that with a black background

| RAC WING- A\JIG‘NGWJ?Z)MS?SF in the f_emalc mold, the whitc‘bubbles, in

rhe qur k 3339 way withStabili CTJIQSETUpmctigd the resin and fiberglass fabric are very

to PO&lﬂon and ahgn ->Ask YourDezler-order Direct apparent. These bubbles form because of

improper wetting of the fabric and result
BREQ‘EEE\I“S ﬁ ;gsﬂ?PELS in a weak spot and a defect that is quite

difficult to repair, especially on the final
- fuselage, so add the catalyst to the material
BROADFI you plan to use for the first coat of the
female mold. It can be brushed, though I
prefer a spray gun to apply a heavy coat to
all portions of the wood mold, even down
to the very edge. After a good heavy
coat of resin (tooling gel coat preferred,
has been applied to both halves, let it cmn
for six hours or even overnight. Then with
l-oz. mat, begin to cover the fuselage
halves, using rubber gloves on the hands,
a dish of acetone handy for sticky mat,
and a 4-inch bristle brush to apply the

from the First Name in Radio Controls

Qontrols inc. 20752 Laguna Canyon Rd. / Laguna Beach, Caiif,/ 4940745

&‘9..3

Y

mamowgﬁ SPARS-3" SPACING o NOTCHE setw*aif\i FEW MINUTES|
for TAPERED WINGS or STABS.sL/I-LEY ,,.Lﬂiiﬂmsﬁs SCREW‘» .
ROPS PRE-CUT for 4" set-lpseBUILD Spare WING i aame&.[; ..... Sl 48
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Fully Aerobatic R/C Glider Now Available

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

WESTERN DISTRIBUTOR FOR ROBBE R/C SCALE KITS

Robbe True Scale kit — ZUGVOGEL - With ailerons and spoilers
for 10 channel relayless equipment
Wing span — 945"

Wing area 825 sq. inches

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

ZUGVOGEL R/C GLIDER KIT .................. $25.00

A typical European well engineered

Send 10¢ in coin for 1964 Catalog

Direct — or from your dealer

WILLOUGHBY ENTERPRISES

14695 Candeda Place
Tustin, California. 92680

laminating resin.

(Laminating resin differs in viscosity
from ordinary resins and, if properly cata-
lyzed, will. form a uniform surface of
resin over the mat.)

Do not expect a smooth appearing coat
on the outside of the male mold in form-
ing the female mold. And do mnot try to
apply too much resin for that reason. Let
cach coat of resin and fiberglass fabric cure
overnight, then apply no less than eight
coats. Before the last coat, cut two equal
lengths of thin wall conduit for each fuse-
half, bending slightly to conform to the

burve of the fuselage mold now built up

with eight layers of fiberglass cloth (1 oz./
sq. ft. weight). Make sure that this thin
wall conduit (used for house wiring) ex-
tends to each end of the nearly finished
mold. This adds strength and rigidity to
the mold and provides a backbone for
handling the mold.

The conduit is fastened to the mold
with woven fiberglass tape or strips of
fabric cut about two inches wide properly
wetted with resin. Position it on the mold
with an eye to maintaining an all round
strengthening of the mold, ie., make it
serve a useful purpose. After the last coat
has cured a week, remove the wooden
male molds from the female molds. This
should not be difficult, providing the prop-

er amount of engineering has gone into
the male mold and no un-relieved spots
occur in the mold. As I indicated early in
the text, working a female mold too soon
will result in the mat strand appearing in-
side the mold. So wait at least 14 days
before sanding the inside of the mold with
600 wet or dry emery paper, and then only
wet sand the rough spots out. Rubbing
compound and lots of energy are next on
the program, finishing up with that good
carnuba wax in three or four coats. By now
you have fully realized that making a
fiberglass fuselage is not the easiest method
in the world for your dream ship. How-
ever, once you have progressed this far,
you have the world on a string.

The next step, insofar as developing a
light weight, properly stressed fiberglass
fuselage is concerned, is very important.
If you are using a three or more part
fuselage and want to gel coat it for an
extremely good finish, thin the gel coat
of your color choice to a spraying con-
sistency with acetone, and add the cat-
alyst. Immediately spray a thin even coat
vertically first, then re-spray horizontally
during the same spray application. Don't
skimp on the edges, but apply a good cov-
er coat. If you are not using gel coat, but
prefer to paint or spray after the part is
taken from the mold, begin with a fairly

wet coat of resin and mat. You will find
that the 1-0z. weight mat will be too heavy
for certain applications, particularly near
the tail. It is possible to split the mat into
equal halves, but this and the cutting to
shape should be done in advance of the
actual working with the female mold.
Keep in mind that the mat provides the
necessary strength, and the resin the bond.
When there is no mat or fabric to strength-
en the fuselage, the resin-rich area lacks
flexibility and will crack when stresses are
applied.

You probably will need a layer of 1-oz.
fabric near the area of the horizontal sta-
bilizer, and two or more around the wing
area. Using a wing fillet complicates the
design, but makes a good platform for
the wing to rest upon, particularly in a low-
wing design. In some designs, this opening
is the only break in the fuselage after the
canopy is installed, and the tank and power
pack is installed through this opening. Of
course, shoulder wing designs need more
layers of cloth in the immediate area, but
a word of caution, fiberglass bonded in
resin is very strong; so strong that the
U. 5. Army military specifications require
laminated fiberglass transmission drive
shafts and other applications, claiming that
properly engineered, the strength exceeds
that of dural or aluminum, with comparable

& ELECTRONICS
BIGGER AND BETTER

BASICS FOR BEGINNERS
EXTRA FOR EXPERTS
FULL SIZE PLANS

BRITAIN'S RADID
CONTROL MAGAZINE

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

SUBSCRIBE vow:

1¥. 52 $500
2 Yrs., ux  $10.00

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

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

Address.

City. Zone.
State.

Send 50 Cents for Specimen Copy
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NEW
1964

FOX

MOTORS

FOX 59R/C

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

proper low speed
mixture at any
attitude.

Lightweight with
adjustable high-low
throttle stops. No

escapement binding
here! Easy to
install.

FOX

MANUFACTURING COMPANY
FORT SMITH, ARKANSAS

New Catalog

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

Three view scale engine draw-
ings,

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

Information on the new Orbit
proportional equipment.

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

WORLD ENGINES INC.

B206 BLUE ASH RD. CINCINNATI 36, OHIO

weight. So go easy when building your
first fuselage. I recommend that the hard-
wood motor mounts be installed, whether
you have chosen the motor or not, because
a breakaway engine plate can be used.
Match the nose to the spinner diameter.
And do not overlook a side-mounted en-
gine with the exhaust pointing down and
the needle valve up for a clean configura-
tion.

Again recall that the final product should
remain in the mold at least 10 to 15 hours,
then be carefully removed, joined with the
other half and not sanded nor painted until
at least two weeks—preferably three. If,
when removed, in preparation of the sur-
face for painting, you find some bubbles
(this will happen), break them out and
patch with Marson “Rez-zin” (whose plant
is in Revere, Mass.). Dwight Hartman, of
Argenta, Ill., 62501, has kits selling for
$1.00 for this purpose. When all is ready
for that final coat of Hobby Poxy, Fuller
Plast, butyrate dope, or enamel, rough
the surface with 320 or 400 wet paper and
apply the coat. Again, if you find that
the “fish-eve"” condition appears—the paint
or enamel runs away from the fingerprints
—a small amount (2-4 drops) of DuPont
Fish Eye Eliminator will solve the prob-
lem.

A short-cut that will save hours of
laying up the female mold and will prove
that your male molds are correctly en-
gineered, is the use of Polyvinyl Alcohol
sheet. This comes in large rolls and is
called PVA by the trade. A fairly new
material on the plastics market as far as
volume production is concerned, the prop-
erties that make it useful to the model
builder are that it can be stretched con-
siderably, and is a very thin sheeting
(.0003"” to .0008”). However, generally
speaking, it is water soluble. Some PVA
is soluble in cold water, and some formu-
lations take 100 degree temperature. This
characteristic is an advantage, for in
working it, if wrinkles form, a wet finger
can rub them out.

Now to the “short-cut”™ method. Take
a piece of wood and, placing the fuselage
half of the male mold on it, trace the
outline and cut out—so that you have a
flat, uniform surface below the inner half
of the fuselage when placed on the block.
This forms a firm base on which to staple
the PVA. Again, the reminder that the
ideal mold has no reverse curves. Take a
sheet of PVA large enough to cover the
male mold and the pedestal block, and
tack or staple this to the bottom edge
of the pedestal block, insuring that no
wrinkles appear over the surface of the
male molds. Now apply a layer of resin
impregnated mat or fabric to the male
mold, covering the entire surface. It
doesn’t matter if the fabric or mat over-
laps the pedestal block. This will be
trimmed to shape after the curing process
is complete. Now take the second sheet
of PVA and tightly wrap it over the
mold, squeezing out all the excess resin,
allowing it to run down through the bot-
tom of the pedestal mold. Of course, any
wrinkles you allow to remain in this appli-
cation of PVA will have to be sanded
away. '

After curing properly (overnight pre-
ferred—10 to 15 hours) cut the molded
fuselage half with a scribe just at the

parting line. Be careful here in the parting;
you can end up with a ragged edge on
top of the fuselage. The Dremel Power
Tool with a small carbide saw will do the
trick, or even a broken hack-saw blade,
if used with care. After the prototype
molded fuselage halves are completed and
joined, using this method, you will fir
any corrections necessary before makin,
the female mold. I have not tried poly-
vinyl chloride nor polyethylene sheet for
this short cut method—but they may work
providing that the elevated temperature
in the curing process does not exceed the
melting point of the material used. If they
do, the gloss and smoothness will be miss-
ing when the molded fuselage is com-
pleted. But we encourage model builders to
Keep an open mind on new materials,
new products, new tools, and new pro-
cedures.

One of the most useful tools I have
found in working the molds for fiberglass,
and also in trimming the finished mold, is
a Razor Plane. There are several kinds of
Razor Planes on the market. Most of
them use the new stainless steel double-
edge blades, and mine had a real good
work-out on the pine mold, for 1 can
adjust it right down to the very minimum
cut for precision work. You may wonder
if it is really wise to buy or build a fiber-
glass fuselage. Properly engineered fuse-
lages will save the radio receiver and the
servos in cases of bad crashes to a degree
not possible with balsa, especially when the
servos are mounted on a servo board and
glassed to the inside of the fuselage. I
know one individual who, in learning to fly,
totaled two balsa models. The repair bill
was over $100. Match that with the cos
(if you buy) of a glass fuselage, presentl’
selling at from $15.00 to $34.50. As for
building your own fiberglass fuselage, this
depends upon your source of supply and
the amounts of material purchased.

Phelps Servo
(Continued from page 19)

to add is voltage amplifier. Since this stage
at equilibrium must hold the bases of
drivers near ground, its stability of current
gain is of great importance. One is
tempted to use low leakage, high stability
silicon here but economy demands ger-
manium (over PNP silicon) and the NPN
silicon must be reserved for input amplifier
which is hFE (35 to 250) times more
critical. The units used for the output and
driver slots are not suitable for best results
here and a unit with special Icbo test at
80 degrees C has been chosen. Its cost is
only several cents more than the output
units. Provision is made, at gain sacrifice,
to divert Icbo and further stabilize the
level of collector set by any chosen value
of base current.

The input amplifier makes giant strides
by using the new, small, high-performance
silicon units now widely available at cost
comparable to the lowest cost germanium.
The input amplifier sums across the base
emitter junction. This scheme is used b
cause of its isolating properties in separatl
ing the effects of signal source variations
from feedback loop variations by the cur-
rent gain of this stage. The practical result
is a high error signal input resistance,
which sets a voltage position transfer
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function which is largely independent of
the measures needed to solve the transient
problems of the closure of the loop.
Loop power or current gain is adjusted
to less than unity by the feedback resistor
R.. This closure stabilizes the low fre-

_auency gain of all but the lead transistor

d a single value is possible in all but

proximately 2 percent of the servos built.
Although error rate (0 degrees) damping
can be rationalized from this connection,
its contribution is so small that its effect
is academic. Servo action, even unloaded,
is quite acceptable and quite an effort is
needed to improve performance the tiny
bit needed for perfection in settling.

An insidious enemy always present is
the possibility of high frequency oscilla-
tion. This is possible, since the motor load
is inductive (or parallel resonant if a shunt
capacitor is placed across the motor
brushes) and loop power gain can soar at
resonance. The invariable result is excess
output transistor heating, leading to ulti-
mate failure. Gain at higher frequency
must be decreased and the “miller-multi-
plied” capacitor at the voltage amplifier
helps decrease high frequency gain. In
addition a 47-ohm resistor shunted across
the motor brushes limits the impedance
rise of the motor’s winding inductance and
provides (with the previously mentioned
capacitor) unconditional stability. A note
of caution: if a silicon epitaxial output
unit (NPN) is used in place of the NPN
germanium unit shown, its added high
frequency gain demands further gain re-
duction. The same is true for lower values
of Rf—pursue additional gain “reduction”
with care—and a scope across the motor.

The resistors either side of the 750- to

00-ohm feedback pot set the basic volt-
ape/position transfer sensitivity: at -+ 500
mv for full travel (+90° of crank move-
ment). Further, their unbalance comple-
ments the 700 mv drop across the base
emitter summing junction and so sets
ground as the mid-position of the output
crank (an arbitrary but popular standard).
Having provided high impedance (100K)
and high gain, changing to say = 1.0 volts
for full travel involves choosing a simple
input divider. A 33K-ohm resistor to
ground with, a series 33K-ohm error input
resistor, sets the 2:1 division needed to
have voltage sensitivity. This provision is
an exceptionally easy way to trim for
equal response in systems using mixed
decoders—or in the case of existing equip-
ment, to fit its particular needs. This volt-
age division does not destroy the excep-
tional resolution or temperature stability
set by the basic design. Further, it is far
simpler than changing R., R, and Rf and
risking high frequency oscillation with
each change. The presence of any series
resistance in the error input places current
limiting in the last of four critical “lighten-
ing” paths commonly ignored and respon-
sible for a high mortality during accidental
battery lead transposition (simultaneous
reference and drive supplies).

In first development samples, a “pie” RF

1 noise. For several years the need for

e full filter was not investigated. Recent
tests have shown that equal noise removal
is afforded by a simple ceramic disc bypass
at (very short lead) the brush terminals
and a low inductance short lead to motor

| '-‘gzsc filter was used to remove conducted
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TOPS IN

By
deBOLT

OR ORDER DIRECT

FOR .15 AND
.19 POWER

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

AT ALL HOBBY DEALERS

TRAINERS!

SINGLE
CHANNEL
BASIC MULTI

LIVE WIRE
CHAMPION &
SUPERCUB

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

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

and servo case. These simple provisions
keep radiated RF noise at home by double
shielding and use brush and lead induct-
ance to drop the bulk of the conducted
noise voltage.

The servo amplifier described represents
a very close approximation to the ideal
“no-holds” barred approach from which
many features were borrowed. The latter
shares common driver and output circuitry,
but differs in the means used to sum posi-
tion and error currents. The use of a dif-
ferential amplifier with differential base
summing provides temperature tracking so
that drift cannot be detecied or measured.
It lacks, however, the “standard” feature
of grounded input neutral. This feature if
provided by passive summing then makes
the position sensitively dependent on error
voltage source resistance which can be
equally baffling to the unwary.

All things considered, the circuit as
presented should delight even the most
critical and provide a base for further
performance extension.

British Nationals
(Continued from page 13)

with single-channel flyers who produce gen-
uine scale with bags of detail and multi
entrants who tend to produce semi-scale.
What we need are a few rabid scale en-
thusiasts to get sufficient finance for a multi
outfit, but then, that is exactly what hap-
pens to a Russell and a Thumpston who
won't risk their jobs at a fairground like
the Nats.”

Radio was won by J. Morton, whose DH
Tiger Moth (“with an offensive McCoy 60
cylinder protruding”) did scale-like rolls,
loops and Cuban-eights; followed by
Bryant’s Sparrowhawk and Thumpston’s
Sopwith 1%4 Stutter (see pix).

Sensation of the meet was the demon-
stration by David Walker who flew his 10-
foot-plus Avro Shackelton on four K&B
19's through some amazingly scale-type
flights at realistic air speeds. (Being over-
weight, special insurance was required for
him to fly.) Rudders were fixed. Engines
were tac-tuned to synchronization—a 20-
minute process.

“This was the star of the weekend,” GL
was told, * . . . . the ‘Shack’ came back
to earth as tenderly as the real thing . . .
here in the flesh, flying at scale speed,
seemingly under full control, perfectly

safe and stable.”

Caption space did not permit us to
sufficiently describe Den Thumpston’s
Strutter. It has extensive cockpit and pilot
detail, which even included a map of
World War [ battlefields. Though it had
top points for scale and craftsmanship,
and flew, it managed only to place third
against the flying specialists. Power was a
Rivers 2.5cc Diesel.

Said the Aeromodeller report (we quote
from air mailed tear sheets now): “Blue
skies brought a curious public to view
our hobby and no doubt half went away
blissfully dreaming of a radio-controlled
Shackleton for the lad when he reaches
his 12th birthday, and the other half still
wondering what on earth it was all about.”

ADAMS
PROPORTIONAL
ACTUATOR

THIS PATENTED PROPORTIONAL ACTUATOR has
many features not found on others of
its type. Designed for 14 A to 145 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




Lilizen 'S/u:/:_.
* SELECTIVE ' o |
SUPERHET Flying

for ALL Classes of
R/C

* COMPLETE
SYSTEMS
PACKAGES

L

RSH SINGLE CHANNEL
RELAYLESS SELECTIVE
SUPERHET RECEIVER

The SMALLEST Superheterodyne
Receiver on the market. l4A or X
I4A plane accommodates com-
plete installation. Battery re-
quirement 2 encells. Selectiv-
ity permits flying & planes at
same time. Especially designed
for use with CITIZENYSHIF SPX
or TTX Transmitter.

Available in all 6 legal
FCC Frequencies.

6 CHANNEL ALL
TRANSISTORIZED
SELECTIVE
SUPERHET SYSTEM:

$189.95

Suggested List Price

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

Complete System—

SAVE $17.80

over items purchased separately
SL-6 ALL TRANSISTORIZED
High Power Transmitter. If pur-
chased separately, suggested
list price ... . $74.95

RL-6 ALL TRANSlSTORIZED
SUPERHET Relayless Receiver.
If purchased separately, sug-
gested list price... . . $54.95
3 TNA SERVOS purchased
separately — Suggested list
{151 - R———— - 5 175 - 1

COMBINATION
PACKAGE
SL-6 Transmitter and
RL-6 Receiver

$119.95

Suggested List Price

L SAVE $9.95

over items purchased separately
Available in all legal FCC Frequencies

NEW BARGAIN PACKAGE
Complete Single Channel System.

SAVE $2.95
OVER ITEMS PURCHASED SEPARATELY
TTX Transmitter (no license required) pack-
aged with completely wired R/C Pak w/SE-2
Escopement—Suggested List Price .. $61.95
w/PSN-2 Escapement—
Suggested List Price.. $59.95
CITIZEN-SHIP "Awards" Program
continued in '64

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

Cilizen 'SA:I
RADIO CORI’ORATION
810 E. &4th St. Indianapolis, Indiana

$34.95

Suggested list price
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Versatile Superhet

(Continwed from page 8)
several features in the circuit design of
this receiver which make it extremely
sensitive, very stable and compatible with
a variety of applications, including voice
reception. The first feature in the printed
circuit layout is that the circuit lays along
a straight line with the input at one end
and the output at the other, thereby re-
ducing the chance of unwanted feedback. I
used a printed circuit board which is
double sided with one side covered entirely
by a ground plane. In addition to elimi-
nating voltage drops in the ground line,
this feature also helps to provide shielding
from one part of the circuit from another.
Consequently this design feature contrib-
utes to making the receiver more stable
and provides higher sensitivity without
danger of oscillation from internal feed-
back.

The R.F. amplifier is rather unusual in
that it is an untuned emitter follower, the
only tuning being in the input filter. Using
this circuitry high gain was achieved with
fewer components and with good A.C. and
D.C. stability.

The mixer is straight forward with sig-
nal injection at the base, oscillator injection
at the emitter and the collector tuned to
the 455-kc LF. frequency. The oscillator
is crystal controlled. A broad-tuned toroid-
wound transformer is used for the tank
circuit, consequently this tank circuit does
not need tuning for any of the oscillator
frequencies in the Citizen’s Band; merely
plug in the proper crystal.

The LF. amplifier is a tuned 455-kc
amplifier which uses transistors with low
collector to base capacity in an un-
neutralized common emitter configuration.
No collector resistors are used, thus pro-
viding a higher available voltage swing
at the collectors. In studying the schematic,
you will notice that throughout the re-
ceiver, voltage divider bias networks are
used in the transistor bases and fairly large
emitter resistors are used, thus providing
good D.C. gain and temperature stability.

The audio amplifier was designed with-
out the use of audio transformers in order
to maintain good fidelity and also to re-
duce weight and increase reliability. The
receiver terminated at the output of the
first audio amplifier so that it could be
used as a basic receiver for any type of
control system. A transistor driver is shown
for single channel systems. If desirable,
this driver could drive a reed bank for
multi-channel operation.

A 6-volt battery is required for the
receiver which draws only 3 ma of cur-
rent. Receiver sensitivity is one microvolt,
When used with the decoder, the battery is
center tapped to three volts, thus providing
power to drive the Bellamatic II servo.

Alignment of the receiver should be
done by someone familiar with such pro-

cedure. But don't let that scare you; align-,

ment can be done quite well by using the
following method. Connect a pair of
headphones through a .5uf capacitor or
larger to the output of the receiver. Tape
the tone switch closed to a tone-modulated
transmitter at a range of six to 10 feet,
tune each coil, starting at the antenna end,

for maximum signal heard in the head-
phones; then move the transmitter to a
spot where the tone can barely be heard
and repeat the tuning procedure. Con-
tinue to repeat this process until the re-
ceiver is tuned for maximum output with
the transmitter at its ~greatest distance.
Once tuned, there is little need for rc-nﬂ
ing unless some components are replacy_

I hope that this schematic will be of
some benefit to other radio control ex-
perimenters. I will be happy to answer any
inquiries concerning this superhet receiver.
Just address your letters to me in care of
GRID LEAKS.

Monitor

(Continued from page 2)
breaker!

“Then in college modeling went by the
boards until I had the pleasure of sponsor-
ing a high school model club. For a while
we were ankle deep in balsa shavings (ah,
what a change from spruce!) and were
continually peeling cement or dope from
our fingers. Gas power was the hot thing,
complete with spark plugs and timers, but
we couldn’t afford the price. However, we
were thrilled with the availability’ of good
rubber, and with balsa, cement, and Jap-
tissue. Flights of three minutes were not
uncommon.

“Time out again for marriage and the
raising of a family, until the number-one
son was old enough to start modeling. He
wanted to start building an Astrohog, but
Dad put his foot down and set up a
sequence of achievements to master, the
first being a 90-second flight wih a to
line glider; once that had been passed, !
could try powered free flight. When the”
boy said that the glider standard was too
high, Dad started building gliders, and we
flew them together until Dad hit his 90
seconds (plus five more minutes and a
lost ship!). The free flight standard was
either a 10-minute flight with 10-second
motor run, or two consecutive five-minute
flights. Achieving this was the entry for
radio control.

“As with most of the fellows I know, I
started with single channel, and had a ball,”
John recalls. “Also, as with most, I have
never been able to fly up to the capabilities
of the plane. Unlike most of our friends,
1 have never been enamoured of multi.
Unfortunately for me, single channel as a
class is no longer existent as far as AMA
is concerned. They very effectively booted
me out!

“Now that they have me out, I wonder
if I promised to join, would they (that's
YOU!) consider including single channel
as a class in R/C? This could be a fourth
class, since there is no reason for limiting
the number of classes in stunt. It would
offer, as it used to, a less expensive entry
to the hobby, and thus bring in some of
our less well-heeled brethren. At the same
time, if it were designated as “aircraft con-
trolled by a single channel” one could
start with rudder only and add engine
control (as we used to), but couple
steerable wheel with the rudder; couf:
ailerons if desired; use pulse or the ola
mickey-mouse intermediate—any control
as long as it were governed by the one
channel. I admit it, I'm prejudiced, but
don’t you think there's room for such a
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class—and interest?

“Well, I had to get in my last two-bits
worth while I'm still a member in good
standing. Maybe I'll be back . . . but I sure
got a boot out of the AMA. It was swell
knowing you guys, and thanks for helping

¢ pick up the wreckage so often. Wave
wyou see a Cessna overhead . . . BCNU.”

@ The following is part of a questionnaire
sent out by J. B. Young, of Lawrence,
Kansas, to quite a number of AMA mem-
bers, and related fields, and it contained
one question that bears pondering.

“Do you believe that the new Class I

is honest? That it offers fair and equal

competition to the new young novice with
single channel escapement? Yes
ND "l

The above was brought to our attention
by publisher Paul. If it were only this
simple! True or false, those who defend
the present rules say that contest atten-
dance in Class I and Class II was falling
off and they claim further that such at-
tendance now is on the upgrade. Perhaps
it is. One wonders who it is that is enter-
ing Class I with multi-channel outfits.

We do have many clubs. Why can’t these
clubs organize special events and sustain
such events long enough to see if they catch
on. The writer recalls CDing a single-city
RC event in which 205 flights were made
by 2 p.m. In those days everybody wanted
to compete, and thought they had a
chance. Cost was not prohibitive. Multi
changed all that. Since then the gap be-
tween sport flying and contests has widened
constantly. There are no simple answers
any more. No panaceas. And quite pos-

L‘]y no turning back.

SPECIAL NOTICES
The U.S. Bureau of Standards announced

recently that the International System of
Units has been adopted, with reference to
kilocycles and megacycles. The official
abbreviation for kilocycles is Ke, and for
megacycles, Mc. This replaces the older
version where kc and me were abbreviated
by using lower case letters.

Also adopted is the term hertz, abrevia-
ted as Hz—this to designate cycles per
second.

ok ok

Plans for the deBolt Live Wire Cruiser
are available at $2.75 from Fran Ptaszkie-
wicz, 23 Marlee Drive, Tonawanda, N.Y.,
through special arrangement with DMECO.
The kit has been out of production for
sime time.

DeBolt's new bipe handles like a uw
wing: 57 in.,, 1050 area, Super T .46.
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Clip and paste to card for your free
copy of “"Quick Blips’’ or shoot us a
dime for the latest World Wide cata-
leg, don't forget your name and
address.

O Please send me Quick Blips
O Here's my dime for a ca‘ru?ag

CONTROL

CH. 48204 deptaLs

Easy on the pocket book. Easy to install. The
Multiplex Master Proportional Radio Control system
. puts you in the air right now! Enjoy the versatility
of “'multi" flying with this fine deluxe completely
built-up system. You get transmitter, decoder,
~ receiver, 3 proportional serves, frimmable motor
servo, battery pack, field charger and service kit.
Just plug it together and GO! Superhet and fully fail
safe of course. Yes, with the Multiplex Master you
can operate nose wheel, brakes and more, All this

| for only $224.95.

2. Decoder will provide twe sepaorate ond simultanecus commands, one
selective command. 3. Super Het receiver, single tuning slug, rejects adja-
cent channels. 4. Bottery pack. 4. 1200 mah nicad pock included. 5. Propor.
tional serve, 49 to 1 gear ratio, low currant drain of 150 ma during aparatian,
6. Trimmable throttle serve. med. to fast thrattle operation. Complerely wired
reody te plug in. Field charger net illustrated,

You con't beat itl 512,95 gets
you o battery pack of solder
tobbed 500 moh nicod sintered
plote cells, Welded together ond
sleeved with vinyl. Wt, 4.7 oz,
13/8 dia. X 17/8.
NEED BUTTON CELLS?

225 mah .85 ea. 450 moh 1,47

eo. 500 mah 2.39 eq.
All cells have solder tabs

OMEGA’'S MINIATURE “SPDT”’ MAGNETIC REED RELAYS

MODEL PULL-IN SENSITIVITY RESISTANCE PRICE EA.

300-DT 6 to 10 Ma max @ 300 ohm $5.95 p.p.
1.8 to 28 V

HR-DT 2 to 3 Ma max @ 3600 ohm $6.95 p.p.
7 to9V

OMEGA MINIATURE “SPST” MAGNETIC REED RELAYS

MODEL PULL-IN SENSITIVITY RESISTANCE PRICE EA.

AR-300 8 to 15 Ma @ 300 ohms $3.50 p.p.
2.5 to 45 V

AR-500 45 to 10 Ma @ 500 ohms .75 p.p.
23 to 5.0 V = o

HR-1 1.5 to 2.7 Ma @ 3600 ohms $4.00 p.p.
55 to 9.5 V g

NOTE: For a Specific Pull-In of any of the above, add 25¢ to the price of each unit.
SIZE: 3” x 34" x %"

Send Check or Money Order — No C.0.D.'s.
(] Model 300 DT — $5.95 p.p. ] Model HR DT — $6.95 p.p.

] Model AR 500 — $3.75 p.p.

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

NAME
STREET
CITY — STATE 2Ip
OMEGA SALES & ENGINEERING e BOX 321, RACINE WISCONSIN 534[]1
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IT'S TRANSISTORIZED

Sohd state servo amplifiers are employed, and through

1 design technique and the use of high quality
components, they are |mmune to extremes in temperature
and humidity.

IT'S PREWIRED

Elevator and rudder servos, Dee Bee modified Bellamatics,
are mounted on a sturdy 234" by 5* fiberglass base, along
with the servo amplifiers, the on-off switch, and sockets for
plugging in the aileron and engine speed servos.

IT'S SMALLER

The model “21" receiver measures only 2%4" by 17%” by
3%". The “21" transmitter, with circuitry nearly identical
to that used in the Mk |1 and including a front panel charging
jack, is two inches shorter than the Mk 11,

IT'S TESTED

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

IT'S $479. COMPLETE

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

R
the QUADRUPLEX “21
That means only 21 ounces of airborne equipment, includ-
ing the four 1.25 amp/hour nicad revr/servo battery pack.
e & & 2 & & & & & % & 0 @ &9 8 B @
Still the most for the money in multi-
proportional equipment, the superregen
QUADRUPLEX Mk I, on CB or 6 meters,
will continue to be available for the re-

markably low price of $38995

e & & &2 & & & & & & & B @ O 8 4 80
CHARGER . . . Not included with the ‘21" or
Mk Il systems, a, transmitter and receiver
battery charger is available as added relia-
bility insurance—only $15.95

EE BEE

ENGINEERING CO.

World Records
(Continued from page 22 )

general rundown of requirements furnished
by AMA for setting up a record trial,
either for an individual attempt or get-
together type of trial:

1. Obtain copy of FAI Rule Book from
AMA Headquarters or FAI Headquar-
ters in Paris. (Cost, $1.50 from AMA,
1025 Connecticut Avenue, N. W., Wash-
ington, D.C. 20036).

Study general regulations covering rec-
ord attempts, and specific regulations gov-
erning record categories of interest. Book
describes aircraft and engine limitations,
flying procedures, and scoring and veri-
fication procedures.

2. Obtain an FAI record attempt sanc-
tion from AMA specifying record categor-
ies ;which will be attempted and location
of trials. Sanction is valid for one year or
until record is broken, whichever comes
first, and AMA insurance applies to all
aircraft flown in approved manner. Due to
the amount of paper work, postage and
involved extended period covered, the
cost of the sanction is $10 per record
category.

3, Obtain the necessary measuring
equipment, check it for accuracy and ob-
tain AMA certification if necessary.

4, Line up AMA leader members or
suitable officials to serve as necessary of-
ficial observers.

Notify AMA within two days of at-
tempt, its location and those participating.

5. Conduct the meet in accordance with
AMA and FAI regulations.

6. If a record is broken, a dossier giv-
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ing detailed report of flight, equipment
used and signatures of officials must be
made up. Rule book gives format for dos-
sier. All necessary pre-flight information
for dossier should be obtained as required,
and after-flight information gathered be-
fore another attempt is made. Loss of
the aircraft in a second attempt could pre-
vent obtaining necessary data.

7. AMA miust be notified of records
broken within 5 days, and it in turn will
notify WAA and FAI in Paris. Also, it

will notify news media of tentative record.

Here are some of the FAI aircraft lim-
itations: Maximum Weight: 11.023 1lbs.;
Maximum Wing Loading: 24.51 oz, per sqg.
ft. (stabilizer area included); Maximum
Engine Displacement .61 cu. in.; Fuel: Any
type permitted by AMA; Landing Gear:
Not necessary. Model may be hand
launched.

It is interesting to note that the United
States holds only five International records,
while Russia holds 14. Aside from the
fun of it, AMA would like to see more
record attempts so that the U.S. will get
its share of the records. In full scdle air-
craft records, WNational Aeronautic Asso-
ciation figures show the U.S. with 289,
and Russia with 122.

PARDON US. . Who wrote the
Gemini Transmite Switcher article in
May-June GL? The sharp-eyed may
have noted Bill Campbell’s name on
one of the schematics, butthe usual
bold-type byline credit “‘was missing.
We owe Bill Campbell an overdue hand
of applause for his impressive job in
the last issue.

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

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

for RC’ers. If you have fiot already done
so, use the coupon to subscribe today.

Enter my subscription 1o R/C MODELER
[J for 1 year for § 5.50
O fer 2 years for $10.00

'
1
: Gentlemen:
1

Add

City. ___Sicte. .
Clip and Mall This Coupon with-Payment toi ’

R/C MODELER

P.O. Box 487, Slerra Madre, Calif.
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Keaft Custom Radio Control

TAKES PLEASURE IN ANNOUNCING AN EXCLUSIVE

FRANCHISE DISTRIBUTION PLAN!

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

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

This is a first in the R/C industry. It will provide
the finest in distribution for the consumer through his

Franchised Dealer.

Further details on the Franchise

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

Higginsville, Missouri 64037.

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

ARIZOMA, Phoenix 850712
WEBSTERS HOBBY HOUSE
521 Camelback Rd.
ARIZONA, Scottsdale
HOPKINS R/C HOBBY SHOP
4906 No. 85th Street
ARIZONA, Tucson

DONS HOBBY SHOP

6136 Nogales Highway
ARKANSAS, Fayetteville
ROY'S HOBBY SHOP

7 N. Block, 1st Fed. Bldg.
CALIFORNMIA, Covina
COVINA HOBBY CENTER
167 E. Coilege Street
CALIFORNIA, EI Monte
Morth El Monte Hobby
4720-22 Peck Rd.

CALIFORNIA, Fresno 21
EASTMAN HOBBY SHOP
1449 Fulton Street
CALIFORNMIA 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. Pico Blvd.
CALIFORNIA, Dakland
ROOTS HOBBY HUT

6036 Telegraph Ave.
CALIFORNIA, Pasadena

ACE MODEL SHOP

1655 E. Colorado Blvd.
CALIFORNIA, San Francisco
FRANCISCAN HOBBIES

1935 Ocean Avenue
CALIFORNIA, San Jose

ED'S HOBBY SHOP

1362 Lincoln Avenue
CONNECTICUT, Hartford 06103
HOBBY CENTER

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

DELAWARE, Wilmington 3
SIMPSONS HOBBY SHOP
5107 Concord Pike
FLORIDA, Miami 33142
ORANGE BLOSSOM HOBBY
1896 HW 36 Street

FLORIDA, Oriando
COLONIAL PHOTO & HOBBY
636-38 N. Mills

FLORIDA, Pensacola 32505
BOBES HOBBY HOUSE

3319 Mobile Highway
ILLINOIS, Barrington
LANGES BIKE SHUP

120 W. Main Street
ILLINOIS, Chicago

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

THE POT SHOP

940 Broadway

ILLINDIS, Harrisburg 62946
THE HOBEY HOUSE

512 So. Granger

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

I0WA, Hamptan

REMINDER PRINTING CO.
I10WA, Webster City

HOBBY HOUSE KNIGHT RADIO & TV
Box 312

KANSAS, Lawrence
GEORGE'S HOBBY SHOP
1105 Massachusetts
KANSAS, Wichita

HOBBY HUT

2309 South Seneca
LOUISIANA, Alexandria 71303
SMITHS HOBBY LOBBY
2123 Linda Road
LOUISIANA, Shreveport 71105
BOSKOS HOBBY HOUSE
1253 D. Shreve City
MAINE, York 03909

DOWMN EAST MODEL SUPPLY
Scotland Bridge Road, RFD #1
MASSACHUSETTS, Cambridge C2138
CROSBY HOBBY CENTER
1704 A Massachusetts Ave.
MICHIGAN, Detroit

JOE'S HOBBY CENTER

9810 Wyoming Street
MICHIGAN, Flint

HOBBIES, INC.

3302 Corunna Rd.
MINNESOTA, Minneapolis

WOODCRAFT HOBBY & ARCHERY STORE

903 West Lake Street
MISSISSIPPI, Gulfport

THE HOBBY SHOP

2500 16th Avenue
MISSOURI, Blue Springs

C & M PRODUCTS COMPANY
1505 B Street

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

MISSOURI, Springfield 65804
1IM'S R/C SHOP
2117 So. Luster

MONTANA, Bozeman 59715
BOZEMAN HOBBY CENTER
13 So. Willson

NEBRASKA, Hastings
DICK'S HOBBIES & CRAFTS
218 North Denver

NEBRASKA, Lincoln 68501
FLITE LINE INDUSTRIES
Box 853

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, Bronx 71

BROWNS HOBBY CENTER

6031 Broadway

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

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

NEW YORK, East Northport
LEES HOBBIES SUPPLIES, INC.
3018 lericho Turnpike

NEW YORK, Vestal
CUSTOM MODEL SHOP
729 Delano Avenue

NORTH CAROLINA, Greenshoro
COBLE SPORTING GOODS CO.
118 No. Green Street

NORTH CAROLINA, Winston Salem
PAUL’S HOBBY & BIKE CENTRAR
714 Waughtown Street
NORTH DAKOTA, Minot
MERYL'S HOBBY SHOP

24 B North Main Street
0HIO0, Cincinnati 45224

THE HOBBY SHOP

5754 Hamilton Avenue

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

HOUSE OF HOBBIES

6118 East Admiral Pl
OREGON, Portiand 97217
FLEGEL HOBBYLAND

4503 No. Interstate

PENNSYLVANIA, Feasterville 19048
FEASTERVILLE HOBBY SHOP

244 Bustleton Pike
PENNSYLVANIA, Philadelphia 19111
ALLIED HOBBIES

6607 Rising Sun Avenue
PENNSYLVANIA, Pittshurgh

A. B. CHARLES & SON

3213 W. Liberty Avenue

PENNSYLVANIA, Norristown
H.0. SPECIALTIES

33 E. 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, Amarilio
AMARILLO HOBBY HOUSE
4400 So. Washington

TEXAS, Dallas 8
BERMIE'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 M. Winooski Avenue
VIRGINIA, Elkton 22827
EASTSIDE HOBBIES
Route 2, Box 292
VIRGINIA, Norfolk 5
ZEPHYR MINIATURES
123 W. Little 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 HOUSE

5500 Capital Court

t Radio Control
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AWARD WINNING “SAMPEY 404" PROPORTIONAL EQUIPMENT

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

T g

GENERAL ) ELECTRIC
CREDIT CORPORATION

MODEL 404-B1 BASIC SYSTEM

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

$79.00 Down — $20.97 Per Month

Model 404-B3 Complete System
(with extras)

$ Same as Model 404-B2 PI:Js
1 ea. Preprogram Moator
Control (Aux. Channel)—1

$105.00 Down  ea. Pitch Reversing Control
$27.53 Per Mo.  (Inverted Flying).

Model 404-B2 COMPLETE SYSTEM

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

£98.00 Down Transmitter Pac — 1 ea.
%$26.22 Per Mo. Power Junction.
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After nearly two years of manufactur- TO SPEED YOUR ORDER — PLEASE CUT OUT AND MAIL \
ing proportional systems, the famous L
Model 404 is being advanced to a Model SAMPEY & COMPANY, INC. [[] ADDITIONAL INFORMATION
404-B which is #ow in full production. 1607 FORSYTHE ROAD [] PRE-PAID CASH ORDER
Tdentical to the model 404 in all aspects ORLANDO, FLORIDA [] TIME PAYMENT ORDER I
but with a few added features, such as

the elimination of the airborne power NAME [] MODEL 404-B1

comverter and subsequent change in volt- [] MODEL 40482

age to 4.8 volts to permit five hours ADDRESS o ks
flight time on one charge. Other fea- 4
tures include changes in the servo to al- Gy ZONE____STATE

low for an extremely long life under all AMOUNT ENCLOSED WITH ORDER $____ BALANCE §

conditions. These design advancements
along with inereased production have al-
lowed us to lower owr prices and still
produce with the highest quality.

Please make cash payment by check or money order—20% deposit required on all
C.0.D. orders—all time payment orders will be shipped by REA or truck. |
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ompany

Orlando, Florida




