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GALLOPING GHOST

GALLOPING GHOST TX

SIZE 25" x 6% x 778"

WEIGHT 2% |bs. with battery

POWER INPUT About 300 milliwatts

R.F. OUTPUT About 150 milliwatts

TEMP RANGE 0-130 degrees F.

CONTROLS Stick: Rudder & Elev.

Lever: Rud. / Elev. Trim.
Switch: Motor

Our Galloping Ghost pulse rate, pulse width, sig-
nal on and signal off transmitter was the result
of combining an all-silicon, unijunction pulser
with the basic Mark 11 Mule circuit. The high
output is retained along with the clean on/off
and rise/fall characteristics of the Mule's audio
generator circuit, The pulse rate varies from 3
to 12 cps. Width varies from 20-80% and
80-20%. Power supply—9 volts. Price is $59.95.

CONTROLAIRE 4

CONTROLAIRE SH-100

SIZE | 5 x 1157 x 2%, SIZE | s x 13 x 2%
WEIGHT 2 ounces WEIGHT 2% ounces
POWER SUPPLY 3 volts POWER SUPPLY 3 volts
TEMP RANGE 0-120 degrees F. TEMP RANGE 0-130 degrees F.
SENSITIVITY 2-4 microvolts SENSITIVITY 2-4 microvolts
SELECTIVITY 500 ke. with 20 micro- SELECTIVITY 3 ke, with micro-
volts input volts input
PULSE RESPONSE Up to 25 CPS PULSE RESPONSE Up to 25 GPS

The Controlaire 4 is a tiny, super-regenerative,
tone receiver. A low level front end makes this
Rx immune to swamping tendencies in the pres-
ence of a strong carrier. Also special circuitry has
been developed to give linear pulse response; it's
ideal for the Galloping Ghost. It is equipped with
a SPDT relay. Audio frequency response ranges
from 400 to 900 CPS with 600 CPS desired.
Assembled price — $19.98  Kit price — $14.98

Generally single channel, superhet receivers are
noise sensitive. The Controlaire SH-100 is not,
and so will eliminate 90% of the noise sensitivity
problems found with superhets in pulse operation.
It uses a 50 ohm relay and requires a 95-100%
modulated signal. Audio frequency response ranges
from 400 to 1000 CPS with 700 CPS desired. This
Rx is highly recommended for pulse applications.
Assembled price — $32.98  Kit price — $24.98

World Engines, IncC.

8206 BLUE ASH RD.

CINCINNATI

36, OHIO
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GRID LEAKS AT PLAY

B Judging from response the last issue of GRID LEAKS, must
have been one of our better ones. Reaction to “Radio Con-
trol—How it Works” was terrific.

Also quite terrific was the Pietenpol Air Camper by Jess
Kreiser, and strenuous efforts are being made to catch up with
the plans—almost demanded more than our blueprinter can sup-
ply. Jess Krieser is to be highly commended. His friends will
be glad to know that he has been put on a retainer basis by
one of the largest kit manufacturers.

Next in popularity was the sailboat article by John Rey-
nolds of Orlando, Fla. Sailboating is really catching on, and
we venture to say 1965 should be a good sailing and yachting
year.

Also gratifying to us the past several weeks have been the
testimonials from advertisers. Some state they receive a better
percentage of return on the number of inquiries that they get
from GL than from almost any other source. One stated that
two out of three inquiries received from GL ads, resulted in

des! Incidentally, you might let advertisers know that you

ppreciate their helping you receive this strictly radio control
data service.

While the season for sniping at the AMA is open 12 months
a year, we prefer to say something constructive, and deserved.
The R/C fan owes radio control to the AMA. AMA initiated
the advent of license-free examinations (Continued on page 24)
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‘up of] new and overlooked

B To cover all the important matters currently of concern to
our fraternity would require, in this issue, a 20-channel trans-
mitter. Two of the most urgent items are detrimental develop-
ments in RC Scale and the murky inter-magazine differences
over the much abused Builder-of-the-Model-Rule which one

-book clairvoyantly dispatches as a “dying dragon.” The evil

of these good intentioned and well meaning discussions, ser-
mons and pontifical declarations lies almost more in what is
not said, as in what has been said.

In the July-August issue GripD LEaks, with neither ambitions
to serve or advertising to sell or protect, will discuss some
curiously missing pieces in the “BOM”™ puzzle. Rather than
add yet another high-dive into a dry pool of inadequate prep-
aration, priority for May-June GL is yielded to the scale
problem discussed below by Hale Wallace, of New York State,

! §§
Hale Wallace flies both scale and Class III. In this editorial
he discusses the inequities of the scale event, suggests changes.

and Woody Woodward of California.

Woody emphasizes that he speaks only for himself, not any

organization, and both, of course, cite individual opinions of
rules matters. Hale leads off . . .
RC Scale—That Other Event: Perhaps the most satisfying of
the fine RC events flown to AMA rules is Scale. No other event
offers the challenge, or matches the feeling of achievement
gained from a successful flight with a scale ship—followed
from initial choice, locating accurate drawings, drawing your
own plan, construction, finishing, detailing and, finally, flight
testing.

If all goes well you have a pretty ship that flies well. For
many, this is all that is required. For others, however, the
competitive urge wins out, and we find the builder scanning
contest listings for scale. But Scale, and many times pylon, is
missing from many listings. Scale is, (Continued on next page)
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One-fourth size Flying Flea constructed
by Vick Wickline. Six channels, 48 in.

Wallace's Stearman biplane. Famous air-
show machine, big job has only one pit.

—— o i e G
S G i o

Kingeobra by Hale Wallace. Except for a
cylinder exposed, it is most realistic job.

G

MONITOR . . . continued

perhaps, the least flown event and there-
fore often neglected by many clubs run-
ning meets.

Our friend finally locates a contest of-
fering scale—at least, that is what the
listing says. After a three-hour ride to
the meet he is informed that, since not
enough entries showed up, the event is
cancelled. Besides, the contest sheet noted
that, unless there were at least five en-
tries, the event would not be held. After
tactfully pointing out to the officials that
many contestants never receive these sheets,
our undaunted builder heads for home,
vowing never to attend that particular meet
again.

There is no better method of killing
interest in a particular phase of modeling
than to penalize those who do participate!
(With only one or two contestants, there
is little or no competition, but let’s pro-
mote future entries by offering the event
anyway.)

The next contest our scale enthusiast
enters is better. Only three entries but the
far sighted directors went ahead with hope
for greater participation at next year's
contest, Our hero now encounters another
situation that the scale flyer faces from
time to time. He got in his first flight
early in the morning in a stiff breeze, and
didn't do as well as he could have in
calmer weather.

He prepares his ship for scale judging,
hoping for a break (Continued on page 29)
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Readers Write
o 0 o S Ao AR

5.0.8. ANSWERED

I would like to take this opportunity to
commend you on a very good RC maga-
zine in GRID Leaks. I have pretty well
brought my file up to date with the pur-
chase of your back issues.

I am fairly new to RC modeling, and
it was an article in July-August 1963 G.L.
that gave me great help, The article was
“Secret of Relayless Operation.” Up until
that time I was greatly disillusioned, on
the operation of RC gear and escape-
ments in general. Like many RC begin-
ners, I assumed that the gear should work
right out of the box after purchase. From
the information in this article, I have
since been able to get fairly reliable oper-
ation from most escapements adjusted in
accordance with the article,

I think an article giving the desired
pull-in and drop-out of today’s 3-volt
transistorized receivers would be quite
helpful to many RC flyers. Also advice
on hooking up the Omega Reed Switch in
these receivers, would also be of interest.

Again, let me commend you on a truly
good magazine.

RicHarD L. MiLLER, Kalona, Towa

FRANKLY SPEAKING

You will never know how right you are
in your editorial Monitor in the January
issue of GrRID LEAks. Something very def-
inite has to be done for single channel,

'} in the servo end. To put it pretty bluntly,

there does not seem to be a decent work-
able escapement made. All of the present
single-channel servos work too slowly, and
require too much time to sequence through
the cycles to give a given control function.
This is a prime function of manufacturers,
to bring out suitable rudder and motor-
control servos.

The - average RC sports flyer, such as
myself, wants only a good performing
slow flying plane. The half dozen profes-
sional RC pilots in each area—and the
local group is an excellent example—seem
to feel that contest designs are the only
thing,. As we both know, sport fiyers
couldn’t care less for their opinions in this
field, for we are in it for fun, not prizes.
The above is the very reason why 75 per-
cent of the RC flyers are not RC club
members or even AMA members.

I believe that publications such as Grp
Leaks and R/C Modeler, if they could
suggest that local sport RC fiyers would
contact a given individual in each major
area, that sport flyer RC groups could be
organized. Then with their newsletters, be-
ing mailed to the various magazines, a
much better picture could be gathered as
to just what the majority of RCers really
want and need. Many more would become
AMA members and a really representa-
tive voice of RCers could be heard.

RoserT L. Rosg, Kansas City, Mo.

(Editor's Note—This is a controversial let-
ter, GL supposes, the sort of thing that
may drive some readers to take pen in
hand to either put Bob in his place, or to
shout acclaim for his having said things
that needed to be said. He has stated ob-
jectively a sincere and familiar opinion so
any rebuttal should shed light, not heat,
upon the situation. Being a modeler is the
only credential any of us require; the guy
With the 010 and the SN is the precise
equal of the multi proportional flier. Or
vice versa, if you prefer!

Most multi fliers are sports minded. Es-

capement? Do we mean relaviess receivt’m
batteries—a system? It can't compare wii :
$60 in servos, on receiver costing 400% -

more,)

THANK YOU, SIR! 2
Either you have modified your writing
to suit the majority of us flyers, or I am
getting smarter and am not aware of it.
Anyway as of this last year, I find your
magazine most enjoyable! ]
CHARLES LARGE, Pacific Palisades, Calif,

STOP THAT NOISE!

I congratulate you on the new format
of “Grid Leaks and Model Aircraft World"
and for the wealth of modeling informa-
tion available in the magazine. I have been
a keen reader ever since the inception of
Grip Leaks through the courtesy of my
friend, Eric Chuter in Sydney, Australia.

Your article on “Noise and Interference”
by Ridley, Volume 6 No. 1, is certainly
a worthwhile one. Being of a technical
background, I am continually surprised by
the lack of attention by RC modelers to
sources of radio noise in a model aircraft.
I want to add a comment on a point which
caused me to crash a plane recently and
which is not dealt with by Ridley’s article,
nor have I ever seen it mentioned else-
where.

It concerns the fitting of exhaust exten-
sions to motors. In my particular case, the
fitting became loose and effectively drown-
ed the receiver with radio noise. No doubt
in this situation the generation of electric-
ity by the hot gas stream is a very real

effect and a loose exhaust extension wit
the motor running becomes a most effe :

tive noise generator.
Hoping that this saves someone a writ-
ten-off aircraft.
J. C. WHyBOURNE, C/o Telecommunica-
tions H.Q., Kuala Lumpur, Malaysia

ON TARGET!

Wish to compliment you on your March-
April issue of GrRip LEaks. This is one of
your best issues yet! Especially your article
“Radio Control, How it Works.” Even low-
ly idiots like myself can understand it.
Short, to the point, and simple enough for
the common layman to understand. We
have quite a group of new RC'ers coming
along in this area, and this article is ideal
to answer their questions.

A job well done. Keep it up!!!

BURT WINCHESTER, Universal Hobbies,
Inc., Fort Lauderdale, Fla.

SCALE IS GREAT

Say, your scale-type flying series plans
are really on target. Great! Can’t thank
you enough for these honest old ghosts
from the past. Nothing will ever surpass
them for simple beauty and pleasure they
gave at a modest cost.

I remember seeing the old Air Camper
and there were plans for it in a mechanic
magazine of 1930 vintage. Let’s have more
of the old 1930 planes.

CLYDE WILEY, Athens, Ohio

Patterson AFB, Dayton, June 19-20. Class
If, Nov-Ex, I, Jr, Sr, Op; I; Jr, Sr. Op;
Pylon, Scale Spec. Events. Big prizes. (Capt.
R. Van Putte, 182 Orinoco St., Dayton, O,
45431.)

GRID LEAKS ® Moay-June 1965

" Third Annual Wright Brothers Memorial
Champs, sponsored by WORKS, Wright-
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WE STOCK COMPLETE R/C =2\ LEE'S SUPER SAVINGS CATALOG

OVER 84 PAGES COMPLETE WITH PHOTOS

AND HOBBY EQUIPMENT T ShNDS OF RADIC CONTROL ITEMs T
LEES JUCATTCInel 87\ scoaeenm
HOBBY money charges for orders of any ¢ :
BURFLIES INC size! We Welcome YDLIF Patronage. J 5 .IBLE,'IH;UMDUTTHEENIIRE YEAR.
2094 Fifth Street m East Meadow, L.I., N.Y. 11554 = 516-489-1123 onv2§ £

ANNOUNGING
THE NEWEST
CITIZEN-SHIP
ANALOG
PROPORTIONAL
SYSTEM

Radio Set includes
the following components:

u APT TRANSMITTER
4 u APM SERVO

%

;l

GET THESE FREE
GIFT ITEMS
u Top Flite new
TUAR

I

w/Ailerons $19.95
mK&B3I5SR/C

Engine 22.95
L] 3yds heavy

Silyon ... 4.05

-1 t. Glue

w/dispenser 1.79
m3GM11/4
Nylon Prop . 3.00

TOTAL
VALUE $5174

NOW...GET LEE’S
HI-LITE RELAYLESS 3 VOI.T TDHE RECEIVER

= ULTRA SMALL (13" x3" x1")

= MINI WEIGHT (¥ oz.)

= HIGHLY SELECTIVE

= TEMPERATURE COMPENSATED TO 120°F.

= NYLON ENCASED W/VIBRATION
PROOF PLUG CONNECTION

LEE'S FULLY GUARANTEED
COMPARABLE VALUE $25.00

onir §4 498

m 2 APC SERVOS
m APR RECEIVER

m PRINTED CIRCUIT
WIRING BOARD

Available from LEE'S for

TR

mc luding FREE Gift Items

DRYFIT
BATTERIES

L4

FOR MORE COMPACT POWER...THE ALL-NEW

OM (55N

Relayless Muiti-Servo

Transistorized $24.95
Relay Multi-Servo $| 0.95

SPECIFICATIONS: SIZE: 14" x 1K,"x %"
DRAIN: 180 to 450
WEIGHT: less tllan : o:

1-2-3 GO!

NEW GM ’‘SLIDE-ON’

COMPACT

POWERFUL g LINEAR TRAVEL — %"
TRANSIT (ARM TRAVEL TIME) ADJUSTABLE
POWER REGQUIRED —2.4 to 3.6 VOLTS D.C
LIGHT WEIGHT CONVERTIBLE TO SELF NEUTRALIZING OR TRIM
' GOLD PLATED WIPER BOARDS FOR POSITIVE CONTINUOUS CONTACY
NON-SPILLABLE S BASY TO I SN Aiex ENOINE AN ALL NEW MOTOR DESIGNED SPECIFICALLY FOR THE G.M. GENI
‘I Operates in any attitude even in- B SLIPS ON IN SECONDS — STAYS Proses s = e R S S S
verted. No liquid or vapor leakage. ON! ® Concentrated effort and precision elnai- FEATURES:
i have combined to make available a SINTERED BEARING5—LUB-
TYPE 1Ax2 2Ax2 3Ax3 3Bx3 36x3 B NO THREAD SIZES TO WORRY Cervo Cuttable for all multh airplanes, The  RICATED FOR LIFE.
S T U - e G Goni tas overcame all the difficuities  EIREOURSICR ran whi
[ olLs v L v v whicl ave agLe e odeler r M “NOISE" AND MAXI-
I Capacity 1 1 1 2 26 B MOULDED OF SPECIAL RUGGED years. s :mn EFFICIENCY.
. @20hr. MATERIAL TO WITHSTAND ® No expense has been spared to evolve a AR LY RG oA LIV B AL
X {8mp-per hi.) SHOCK! servo which will give, positive and unfailing ~ ANCED FOR SILK SMOOTH
' y;lg;g;a;ﬁndes, T R S L L response to every command. PERFORMANCE.
> Battery SIZE (Dia.) PRICE = Strong enough for the fastest .59 pow-
Milli Ohms ered model, yet light enough for an .048
[,-’_ ight _(01.}“ 3] 6 9 15 23 R $ .75 multi. The Geni is a gem.
NENSIoNs (In.
4 &ﬂ 1 85 AVAILABLE THROUGH YODUR LOCAL Avaitable
: ight 2 2 2 2 24 vailable
¢ e it 2w il pi DEALER FOR HIS ASSISTANCE AND YOUR R | Separately $3.95 ®
g Length W 1% 2 2K, 84 0 1.0
' Price $4.95 $6.50 $9.95 $13.95 $19.50 2

LOOKING FOR A FUTURE? Our expanding business requires qualified retail personnel.

1%

S 1kt e




pictures are taken. The camera shutter also

i
o : §£§¢ § m§ﬁ§§$9a
Aerial shot of the flying field. The author-
pilot is the shadow at the exireme left. Taken

Hole in bottom of fuselage through which the

can be cocked from outside the fuselage by
using this opening. Author snaps 2 squares.

.
L

ﬁgwwv i : i A
ky the throttle-operated shutter, photo made
without a filter. Ground furrows show clearly.

Sk

i S

FIG. 2

Lens

Distance 1" to be measured
in original—duplicated in
new one. Is approximate
focal length.

by TORREY WILLIAMS

B INTERNATIONAL INTEREST in aerial pho-
tography runs very high in these times. The
Eisenhower “Open Skies” inspection plan
of 1955, the 1960 summit conference blow-
up over the U-2 flights and the photographs
released in the 1962 Cuban missile crisis all
showed that the aerial camera is a vital
instrument of national policy; that it can
be a force for peace, as well as a prime
reconnaissance agent in war.

This interest is well deserved, since the
modern camera, mounted on an aerial plat-
form is an amazingly exact recorder of the
terrain beneath. Accurate lenses, high reso-
lution film and skilled photo interpreters all
team together to permit the full potential of
this medium to be realized. Military, geo-
logic, agricultural, cartographic and busi-
ness interests all lean heavily on the data
derived from photographs taken from an
airborne vantage point.

« As with other aspects of modern avia-
tion, aerial photography can be adopted

the modeler as a project for his skill an %
ingenuity. This two-part article outlines my
response to such a project, and is presented

in the hope it will inspire others to try
their hand,

The key to success in model aerial pho-

GRID LEAKS ® May-June 1965
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Left: Lengthwise cross section
of camera. Sides and top are
laminated from sheet balsa,
aluminum foil as a sandwich.

Balsa Triongular 1/2"
et Balsa Corner
Piacos

A /

-

g ¥

A
3/32"" Plywood Basa ./

clarity.

FIG. 4

Lateral cross section. Cover [
fits tightly, not as shown for

s
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Film Transpart Plate
with Rallers

1/2"" Triongulor Comar

3/32"" Plywood Bose j

Camera planes are not new—nor commonplace. Pictures can be taken by anything not too
heavy to bgcome airborne. GL author Williams has more specific ideas. First of two parts.

tography lies in “marrying-up” a light-
weight camera, a stable airplane and a re-
liable radio control system. Each of these
elements has a role to play and is a subject
for further discussion. Let's start with the
camera.

Almost any small camera could be used
for model aerial photography, but in prac-
tice some will do better than others. Good
optics and light weight are the essential
ingredients, but they must be balanced by
the requirement of the average modeler
that the cost and complexity of the camera
not be too high.

First of all, what is wanted in a camera?
After some thought I decided 1 wanted
light weight (not over 10-12 oz.), a physi-
cal size which would match a plane of about
60-inch wingspan, and a lens/shutter com-
bination which would give good, clear pic-
tures from an altitude of from several
hundred to perhaps a thousand feet.

My first problem was with the weight.
All the cameras I looked at were (1) ex-
pensive, or (2) older models which were

~ ‘rgely made of metal and were both too

ge and too heavy, or (3) simple little
plastic box cameras which didn’t have the
shutter speeds and lens quality which I
wanted. Since none of the cameras in-
spected were satisfactory, 1 decided to build
the camera from scratch, using an appro-

GRID LEAKS ® May-June 1965

priate lens and shutter and relying on balsa
wood and plywood for the camera body.

My source of optical parts was the near-
est local hockshop which had about a hun-
dred old cameras in varying states of (dis)
repair. After much looking and dickering,
I was able to buy a Japanese bellows cam-
era of about 1950 vintage for several dol-
lars: I chose it because it had a lens with
a focal length of 75 mm, diaphragm open-
ings from f 4.5 to f 22, the film transport
hardware for 120 size roll film and a cock-
and-trip shutter with speeds to 1/200 of a
second. (I would have rather had 1/500 to
1/1000 of a second, but at altitudes above
a couple of hundred feet, at slow motor,
1/200 of a second is sufficient to prevent
blurred pictures.)

The weight of this camera was about 1%2
pounds, the bellows leaked light and the
general configuration of the camera did
not lend itself to internal mounting in a
plane. So I tore it apart. Fig. 1 shows the
remains. The items on the left (lens, film
transport plate with rollers, film spools,
etc.) were saved for use in the new camera.
The items on the right were discarded.

Since it is unlikely that a duplicate of
this original camera would be available to
others, no attempt will be made in the text
which follows to set up exact plans which
could be duplicated. Instead, the general

procedures of building such a camera will
be discussed so that other, similar camera
parts could be adapted by any modeler
with some construction experience.

Before disassembling the original cam-
era, careful measurement must be made of
the dimension between the back of the lens
and the plane of the film. This distance
(*1” in Fig. 2) must be duplicated exactly
in the new camera, since it is established
by (and is, approximately) the focal length
of the lens.

The two cross-sectional drawings (Fig.
3 and 4) and other photographs show the
design and constructional details of the
camera. The main frame is a 3/32" ply-
wood plate to which the lens is. fastened by
its original locking nut. This plate also
forms the mounting base for installation
in the airplane. The body of the camera is
built on top of this plate in the form of a
box with a sliding cover which together
form a light-tight container for the film.

During construction of the camera, every
effort must be made to anticipate light leaks
and to eliminate them. Balsa wood itself
tends to be translucent, so the sides and top
of the camera are all made of a sandwich
of 1/16” balsa sheet on each side of heavy
duty kitchen aluminum foil. This 14" lami-
nated material has proven to be opaque
and to be strong (Continued on next page)
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enough for the stresses encountered. I tried
various glues in the construction of these
sandwiches and found that epoxy glue was
far superior to either white glue or ordinary
cement. The epoxy glue spread well over
the large surfaces (almost like thin butter),
didn’t immediately start to harden, but did
take firm hold after a few hours. Ordinary
glues which relied on solvent evaporation
were still liquid, even after 24 hours drying
time. (As a matter of fact, epoxy glue was
used exclusively in the construction of the
camera, )

All of the corner joints are potential
sources of light leaks. These are blocked
by 12" triangular pieces in the lower sec-
tion of the camera, and are doubly screen-
ed by both the box and cover thicknesses
in the upper section. A piece of black elec-
trical tape was wrapped around the outside
upper edge of the cover to provide addi-
tional sealing of the cover top joint. These
measures proved to be sufficient in my case,
since no evidence of light leakage has been
found.

Fig. 5 shows three sides of the main
camera box completed, as well as the as-
sembly which [ will call the “film bridge
assembly” for lack of a better name., This
film bridge assembly is constructed sepa-
rately in order to permit a fine focus ad-
justment to be made prior to permanent
installation. Fig. 6 shows the set-up for this
adjustment. The film transport plate with
its rollers has been glued to the film bridge
and the whole assembly has been pinned
in place in the open camera box. The initial
position is determined by length *1" in Fig.
2. A piece of ground glass (wax paper will
also work) is then pinned across the film
exposure arei. The camera shutter is sel on
“time"” or “bulb™ and held open with the
lens opening set on the lowest “f" number
available.

The focus can now be checked by exam-
ining the image cast on the ground glass
when the camera is aimed at distant ob-
jects. If the image is not clear, move the
film bridge assembly up or down in the
camera body until the image is in sharp
focus. The distance adjustment on the lens
should be set at infinity during this check.
When a good, sharp focus is obtained, mark
the exact position of the film bridge assem-
bly with respect to the camera body. Re-

FIG. 8: Finished camera. Note the film pressure plate inside the
cover, From original camera, fingers force plate gently against film,

6

FIG. 5: Three sides of o are leted

L 2

in this picture, along with the film bridge an

move the assembly, cut and install the
trisngular corner posts and paint, with
black dope, all the interior surfaces of the
camera which will become inaccessible when
the camera is assembed. Fig. 7 shows this
step competed. The back dope cuts down
the light scatter inside the camera and
prevents possible exposure of the film by
any but directly focused light from the lens.

The next step is to glue the film bridge
assembly into the camera body and to add
the fourth side.

The cover is made next. It should also be
constructed from balsa wood and alumi-
num foil laminate and should be a close
fit to the camera body. After the cover has
been painted, u spring loaded pressure plate
should be installed on the inside top of
the cover. (Mine was salvaged from the
original camera.) This plate should be
checked to see that it forces the film, with-
out binding it, against the film (ransport
plate. This pressure plate insures the film
is flat and in the plane of focus of the
lens. Fig. 8 and 9 show this plate installed.

The next step is to improvise various
aspects of the winding mechanism hard-
ware, depending upon what can be sal-
vaged from the original camera. In my

FIG. 9: Finished camera with trial
of numbers is used as guide, allowing 12 exposures each roll.

port plate (right). The latter two to-
gether will comprise a film bridge assembly.

case, the axle for the film spool containing
the unexposed film is simply a piece of 8"
dowel passing through " drilled holes in
the camera body. A piece of spring metal
presses on the film to keep it from un-
winding by itself.

On the drive spool side, the winding
windlass (with its one-way turning direc-
tion) came from the original camera and
was epoxied to a piece of plywood glued
to the inside of the balsa camera body. A
small metal gear was fastened to the out-
side end of the shaft to provide a turning
knob. In addition, a pin was placed throug

the shaft so that an extension crank coula =%

be slid onto the shaft and the film advanced
from outside the airplane fuselage.

A fitting must be devised on the other
end of the film drive spool which will allow
the spool to be removed, but which will
also lock the spool on the 8rive shaft dur-
ing the winding of the film. Fig. 10 is one
simple solution for this problem. However,
many cameras use a spring device here, and
this may be easier to duplicate in some

CHSses.

Fig. 9 shows a roll of 120 film installed
in the camera. (Obviously this is a trial
roll used during construction; if the film is
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film roll installed. Center set
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advanced until the numbers show before
the cover is closed, it will have been ex-
posed.) Most roll film is set up to permit
various negative sizes as can be seen by
the three rows of exposure numbers on the
back of the film. In my case, the negative
area is 24" square so that 12 exposures
per roll are available and the center row of
numbers is the guide. A hole in the cam-
era cover, screened by red tinted acetate,
aligned with a similar hole in the pressure
plate allows the numbers to be seen.

The last test is to try a roll of film on

e ground. I would recommend stepping
off about 300 feet from a brick building
or other object containing a fine pattern
of lines. A series of exposures with different
distance settings, shutter speeds and lens
openings should be made. The resultant
negatives should then be examined with a
magnifying glass to see which combinations
provided the sharpest images. The higher
“f numbers usually do, and in my case, |
found the sharpest detail at lens distance
setting of 20 feet (which probably meant
that there was a slight inaccuracy in my
final installation of the film bridge assem-
bly). If this trial film shows no evidence
of light leaks, and the ground pictures are

1/16"" Plywood
Plate with
Stub Shaft — “‘"‘m

Drive

Windlass
>

FIG. 10: Drive spool engaged on drive shaft, ply plate with stub
shaft, upper end. Spacer block lowered to help engage the spool.
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clear, then the next step is installation in
an airplane.

Before closing this discussion on camera
design and construction, there are a few
additional points which may help others in
selecting the best available camera as a
source of parts.

As mentioned earlier, any small camera
can be used and, depending upon the size
of the available or projected airplane,
camera size and weight considerations will
undoubtedly come first. On the other hand,
the very smallest cameras, say those that
shoot still pictures on 16-mm movie film,
are not necessarily the best ones to use. The
focal lengths are so short that the images
on the film are microscopically small and
extensive enlargement of the original nega-
tives is necessary to obtain pictures worth
having. Such enlargements are seldom
sharp and clear. I think 35-mm film is
probably a bit on the small side, although
I haven't personally tried it. As indicated
earlier, I chose 120 size film which resulted
in a camera about 32 inches wide, 62
inches long and 4 inches in overall height.
Its loaded weight is 10 ounces.

For a given film area (say 24" square)
the amount of terrain seen by the camera

1/8"" Sheet Bolso
Filler Block

=
-

I

S

FIG. 11: The finished camera,
to keep the cover in place. Focal length used by author, 75 mm.

_depends on the lens focal length. A long

focal length will increase the size of each
object on the film, but will cut down the
area photographed. A short focal length
will see more area, but all objects will be
smaller. My camera’s focal length is 75
mm which has worked out to be about
right for me.

The shutter mechanism of any candidate
camera should be studied in detail to see
that it will be compatible with your RC
system. In my own case, I run the shutter
off the engine control. The first time full
low engine is signalled, the shutter is
tripped. Thus, I wanted a shutter which
was cocked with one lever and tripped with
another. Such an arrangement prevents
double exposures on subsequent fow engine
signals. Fortunately this type of shutter is
quite common. Inexpensive plastic cam-
eras, and some others, use a single button
which cocks the shutter early in its travel
and then trips it as the button is further
depressed. Unless your system can accom-
modate this. they should be avoided.

With the information presented here,
anyone with the inclination to build a
camera suitable for model aerial photog-
raphy can do so, (Continued on page 28)
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bled. Rubber bands are employed
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A MIODULAR
ALL-SILICON
TRANSMITTER

By J. H. PHELPS

APPLICATION ENGINEERING
GENERAL ELECTRIC CO., SYRACUSE, N.Y.

to multi using a
RF module ar

g

B NEARLY ALL MODELERS begin their radio-control work by
buying single-channel equipment and then progress to more
complicated control equipment. In the process, it has often
occurred to the person juggling the sale of his old equipment
(and the purchase of new) that a better scheme should be
available. :

One approach in the transmitter area is that to be described.
Here, we pull out the common functions in all transmitters and
group them in such a way that they need not be retired with
the system they serve. Specifically, the RF oscillator, RF ampli-
fier, modulator and batteries are gathered together in one
meodule and the encoder in another module. In a single-channel

8
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TO PUSH M2 062
SWITCH
BACK

tone transmitter this encoder is no more than an oscillator an-d
pushbutton. For a reed multi-transmitter, the encoder is a pair
of oscillators and a number of switches. One can easily see that
the number of encoder add-on units is primarily limited only
by the imagination of the system designer. Already designed
and undergoing flight test is a single-channel transmitter, a 10”
12-channel reed transmitter. Each of these encoders is an at- -
tempt to provide new performance benefits with reliability
through simplicity and circuit design reliability margins. In this
first article the RF module and companion single-channel
module will be discussed. ’
RF Module: Although only three silicon fransistors are

GRID LEAKS ® May-June 1965




RF DECK PHELPS TX—ACTUAL SIZE

o

SINGLE TONE PHELPS MODULATOR
ACTUAL SIZE

ENLARGED LAYOUT ON NEXT PAGE

used in this module, it is capable of delivering a 100 percent
modulated .5-watt RF output to a 50-ohm load (unmodulated
rating). This places it among the most powerful of hand-held
units,
The crystal oscillator is usual except for the means of pro-
bfiding feedback. The scheme shown in Fig. 1 allows a greater
increase in series resistance during the life of the crystal with-
out oscillator drop-out. Further, the proper shunt capacity is
reflected to the crystal to the guaranteed-to-tolerance specified
by the crystal manufacturer, This is a simple though sometimes
overlooked point of importance. Care to this detail in both
transmitter and receiver oscillators removes the most usual

GRID LEAKS ® May-June 1965

objection to solid state I.F. filters in a superheterodyne receiver.
The RF power-amplifier transistor is operated grounded base.
This dramatically reduces oscillator feed-through and allows
100 percent modulation without the use of a modulated buffer.
The collector of this stage is matched to the whip antenna by
means of a tapped collector coil and a center-loading coil. This
two-step match efficiently transforms the 50,000-ohm radiation
resistance to the required 36 ohms at the transistor collector.
Collector efficiency runs approximately 60 percent.
Modulation is accomplished by altering the ‘collector current
conduction-angle through base current modulation. This simple
series modulation scheme is effective  Continied on next page
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and provides the depth of modulation needed to reallze the
effectiveness of generous peak carrier-power.

In all transmitter designs the RF module is housed in a
separate shielded compartment which keeps radiated energy
at home. Connection to the modulating signal and battery power
is made through 1000-pf ceramic feed-through capacitors. This
feature insures compatability between any RF module and any
encoder. Power is connected to the encoded through a pair of
miniature body connectors, which provide a convenient reliable
interconnection.

Single Channel Tone Encoder: This, the first of the encoders
developed, is expressly designed to complement the all silicon
selective super-regenerative receiver described in the May-June
GL article. It is not limited, however, to use with this receiver.
A variable tone frequency provides the flexibility, not only to
adapt to other tone operated receivers, but to enable the user

10
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to peak system performance by tuning the tone to exactly the
right frequency for his own receiver. This features works nicely
with receivers such as the Kraft K3VK and the Controlaire 5,
to mention two typical tone operated superregenerative receivers.

A silicon unijunction transistor generates the temperature
and voltage-stable tone demanded by the author’s very selective
receiver. A screwdriver adjustment is available thro.gh the
front panel to vary the tone frequency. A squaring buffer fol-

the transmitter modulator. The result is a 50 percent du
cycle square-wave variable from 300 cps to 3500 cps appro;
mately. The modulator shapes the resulting modulated signal
to limit harmonic content and adjacent channél splatter. The
front panel pushbutton keys the oscillator on when the button
is depressed. If mechanical keyers, or pulsers, are used with
the transmitter, the keying button terminals may be used.

lows the oscillator and it delivers the current necessary to drwm

GRID LEAKS ® May-June 1965

M‘bu}-.ﬁ}k e

O

A

R e i

S i VT S 1 =

i A e

L e

0 AN T S

= ey

L



= - 4
S *&
i

ey e g

e S
. o il
Aatieian |
{
o |
S = -
i _.

=
S R
e

S s e

.
GRID LEAKS ® May-dune 1965




i Tl & - £

First powered Rogallo wing ever flown in worked quite well but was a bit marginal
1962. John, then with NASA, pushes. It on both power, directional stability.

...FLYING MORE—
ENJOYING IT LESS?

By JOHN WORTH
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Semi-scale (pusher) Ryan flex-wing was
product of NASA project team headed up

12

Do you have a sense of adventure? Much
pleasure will be had from experimentation
or merely trying off-beats! All of these
designs were flown with notable success.

B OLDTIMERS WILL
significance of the title more so than new-
comers, but the implication is for all. Who
qualifies as an oldtimer? Well, you've got
to go back at least ten years, but 15 is
more like it. At least, you have to go
back to before transistors—back to single-
tube receivers.

You either know or heard about those
days. That was when one successful RC
flight was enough to put yvou on cloud
nine. Compare this with today. There are
many days when ten flights do not produce
the kick that one of the oldies did.

The difference is in sense of achieve-
ment. You knew in 1949 what a rare gift
of the gods it was to have your transmitter,
receiver, relay and actuator all decide to
work together at the same time on the
field.

So, most oldtimers didn’t push their luck
on the airplane end of things. The RC bird
was usually a tame free-flighter that had
been thoroughly glide tested; often exten-
sively test flown without the radio gear—
you knew it would fly on its own and more
likely than not it would have to since the
radio might go out at any time.

Today, for most RC ships, the radio has
got to work. You've had it on most multis
if the radio quits—most people realize that
fail-safe with today’s neutrally stable com-
petition airplane is merely a means of
neutralizing control surfaces on the w:
to a crash.

Yet successful flying with today’s RC
gear is so commonplace that there is little
sense of achievement involved—some guys
actually come home bored after many
flights of full precision pattern maneuvers.

Should we go back then to the old days?
Not really—at least not to the old radio
troubles. But maybe the airplane itself
offers the challenge. A couple of para-
graphs ago I said the old time RC bird
was usually a tame free-flighter. True, for
most people. But not for me.

The radio gear didn't give enough
trouble so I had to compound it with tail-
less original design models, or tail-firsters,
or anything except a nice tried and true
conventional high-wing cabin job. When
one of these jobs flew rhat was a great day
—with or without the radio working! And
put the two together so that the weird bird
and the radio both worked right on the
same flight and wowee—that was a day to
remember!

Three of us, Dick Coen, Bill Poythress
and myself, specialized in “different” model
designs. Most turned out to be successful.
There was no real magic invelved, only
fundamentals. Frank Zaic's famous year-
books were an inspiration in that they indi-
cated a wide variety of model designs had
been successfully flown. Study of these
showed that no matter how weird or un-

conventional looking a design might be,@

usually incorporated sound basic featur
Some rough rules of thumb applied to
most all designs: horizontal stabilizer area
25 to 35 percent of wing area, vertical tail
area 5 to 10 percent of wing area, center
of gravity at 30 to 35 percent of average
wing chord position, at least three degrees

GRID LEAKS ® May-June 1965
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"CEMENT MIXER"
BY JOHN WORTH AND DICK COEN
POWERED BY ARDEN 099

“[“—“_“_( |
._..__.._.________| o : . o e
Pl LU L ) S4Z el
i . o
| | T LS sy
b T T P 1 e R B ‘s =3 @ wv I (=Y
o ouw AT
$ ng Ud =
= o
; z B s
e e e S T
= ,eru =il =
2 Fitpg I
= | =iy
Lt e
mlﬂ— | = oy
Lo zuw O©aoF
' g Les =t s
Go3imaE Bl

i T
| —
R
] i |
e
SR I
oA |
e
A
I |
| i
T
bt
! |
|
1
I 1
R R
ook
T

T‘ T
EpRed
I
T
e

DIHEDRAL--1" AT OUTER
BREAKS, 4" AT TIPS

difference in wing and tail incidence angles,
etc. Finding the correct center of gravity
position was the key factor—usually ac-
complished by many glide tests.

What has this got to do with today?
Well, it just might help get us out of the
rut we're in with so many look-alike models
on the field. Time was when a low winger
was a daring innovation but not so any
more. No doubt it would be hard to come
up with something better for competition.

But most flying these days is for fun so
why not add to that fun by trying some-
thing different? And even for competition,
the unusual might not be out of place.
Look at the deltas in Pylon—they're not
so unusual now, but before the Hustler de-
sign came along the delta was a real
stranger (o competition.

Since the delta proved to be so good,
why not a double-delta? The double pro-

- vides some real advantages: Center of

ravity position is not so critical, pitch
stability is much improved—meaning that
more precise flying of the pylon racing
course can pick up a few more mph,

One thing is for sure. You'll get far
more bang out of making an original de-
sign fly. After (Continued on next page)

GRID LEAKS ® May-June 1965

Author's pusher RC was built in late position of the thrust line and location
Forties. Two things proved critical— of the CG. Rudder is placed underneath.
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all, you expect the kit job to go. But there’s
nothing like the satisfaction that comes
from seeing your own brainstorm come to
life.

The easy route—and safest—is to modify
a kit, in easy stages. Maybe just a change
in vertical tail shape at first. Later, maybe,
you might get wild enough to put the
engine in the tail instead of the nose!
Why? Some reasons (or excuses) will come
to you later—don't let them get in your

A
e
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e

Early wing by Worth was in wartime Air
Trails. Fundamentals useful in radio joh.

way now! Or, swap wing and tail positions
—that'll mix things up nicely.

In the process you might find a gold-
mine of know-how. Like how the wing-tail
relationship in terms of area, airfoils and
trim angles also are related to C.G. posi-
tion. Or how thrust line and launching
gear angles also get involved.

But most of all you might find a gold-
mine of just plain fun. You may bust up
a few airplanes but you probably know

This 1947-48 RC tail-less was built by Bill
Poythress, who is still actively modeling.

by now how to install the radio gear so
it is protected. And with all the miracle
stuff on the shelf for fast repairs, down-
time can be minimized. Mostly, though, it’s
a matter of sticking to principles: sound
construction, careful testing; one adjust-
ment at a time to isolate flight effects of a
trim change.

Tllustrating successful off-beat approaches
to original designs, are pictures and draw-
ings of a couple of tail-less jobs or flying
wings, and an engine-in-tail pusher. The
latter was done for Air Trails prior to
1950 when the magazine wanted something
different for the then-new Aerotrol (what,
you don’t remember the Aerotrol?). The
basic flying wing goes back much farther—
too much in fact! ;
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WING SPAN--68-1/2" (FLAT)

SPAN IS 63-1/2" WITH
DIHEDRAL

I+e“—-+ 7-|/2"4-——— 20-3/4" —-‘

BASIC DIMENSIONS
OF DOUBLE DELTA

MAY BE ANY
SHAPE

b e
e L R

TOP VIEW SHOWS WING IN
FLAT PLAN FORM (NO DIHEDRAL)

MAXIMUM
REARWARD
C.G. POSITION

=~_\_\_‘_ =
/va}_q——~g—-— =

MAXIMUM I
FORWARD

C.G. POSITION

NOT IMPORTANT
(BUT HELPS IN
CONSTRUGTION)
ALSO MAXIMUM
WIDTH OF
FUSELAGE

APPROX. 8°TOTO°. ¥ __
DOWNTHRUST ~r" '

c il
F- 3 (cunvsm——|

iy

e G

| (BASIC AIRFOIL)

C.G. ANYWHERE 'BETWEEN ABOVE LIMITS IS NOT TOO CRITICAL, BUT
WHEN CLOSE TO EITHER EXTREME, ELEVATOR LOSES SENSITIVITY

L)
TAILLESS GAS MODEL DESIGNED
BY JOHN WORTH

POWERED BY BANTAM "i9"
— SCALE IN INCHES —
€ 12 18 24

WING AREA--540 SQ. IN.
(APPROXIMATE)

e

FLAT AND G
PARALLEL TO ¢ 2

¥
- 1 &

TANGENT
TO ELLIPSE

- — i ———

ELLIPSE

} D" (AIRFOIL
[ THICKNESS)

STRAIGHT

pg—— % ——
ASPECT

RUDDER NOTES: L.E. OF VERTICAL FIN SHOULD BE BEHIND
T.E. OF WING, AS PER CONVAIR B-58. KEEP

RATIO OF RUDDER HIGH.

FORWARD SECTION OF BASIC AIRFOIL IS SYMMETRICAL, I0% TO 25% THICK (D). REAR
SECTION IS FLAT ON TOF, BOTTOM TANGENT AT C/2 POINT (33%), FAIRING TO T.E.

ASSUMING TOP SECTION OF AIRFOIL AS REFERENCE LINE, THRUST LINE SHOULD BE
-8° TO —-10° {AGTUALLY WING ANGLE OF ATTACK IS ABOUT +8° TO +10%).

LOGATE ENGINE{S) AS FAR FORWARD AS POSSIBLE AND AS LOW AS POSSIBLE
WITHOUT HAVING TO COUNTER-BALANCE WITH LONG MOMENTS.

Bill Poythress' double-delta drawn by Paul Plecan (Courtesy of AMA).

The tail-engined job was built during the
1947-48 winter for Arden .09 power. That
was a light engine—which helped. Three
versions were built, each successively tak-
ing weight out of the tail and putting it in
the nose. Despite nose ballast bringing the
wing loading to a then astronomical 30
ounces on the first version, it was a good
flier. (If you are “lucky” enough to know
where there is a July 1948 copy of Air

Trails. you'll be “rewarded” with detailed
plans.)

Engine weight so far to rear mea
everything else has to go ahead of the win ¥}
Putting any weight between wing leading
and trailing edge area is useless, even
more so with today's lightweight RC gear.
Whatever is not structure needs to be ahead
of the wing leading edge to achieve proper
location of the center of gravity.

GRID LEAKS ® May-June 1965
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3 ot ————————— _ |[I%:Hareh, Fuselage and fin from §"
3 . sheet Balso.
i % Unitone RX
v tery Pack 7
M Midglt
Fuel bottle on i:rfou:grubhr Wire push-rod.
compartment . i

' Wing from 10 lengths of 3" wide "
sheet, (8 sheets )
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TRACTOR DELTA
By A. N. SEARL

FOR 2,5 C.C. OR SMALLER
MOTORS. SIMILAR SINGLE
CHANNEL CONTROL SYS-
TEM MAY BE USED. U/C
IS SHEET ALLOY STRAPPED
TO DOWELS IN FUSELAGE,

A

4" x §" bearers, [

4" for hot 2.5¢c.c. motors,

This interesting two-view appeared in RCM&E. CG is given at approximately 20-25% from leading edge of root chord.

Two ounces of engine weight 10 inches
behind the C.G. equals 10 ounces located
two inches ahead of it. Biggest gain of all:
keep tail structure light—every ounce saved
in tail probably saves five or more in nose
(more so the further aft you save weight).
Yet long nose is undesirable because it
causes unfavorable motions in maneuvers.

Interesting thought for an updated ap-
proach: rather than one pusher engine be-

‘ hind tail, try one tractor on each tail lead-

ing edge!

Angle each nose in so that thrust lines
converge at the C.G.; little, or no, one-
engine-out effect may be noticed. Or, since
that is so (and you want to be different),
why not just one engine on the tip leading

GRID LEAKS ® May-June 1965

edge of one side of the horizontal tail?! Or,
if you're chicken, put the engine up on the
vertical tail leading edge—high thrust line
produces nose down moment (which can
help offset tail heaviness, but only under
power unless angled to intersect C.G. posi-
tion).

That free flight tail-less began life in
1941-42. With an Atom .09 (there's an-
other, remember?) it was consistent and
troublefree. It was detailed by the writer
and Dick Coen in the July 1942 Air Trails
—in fact, this pterodactyl is so prehistoric
that the then editor of AT (who also ar-
ranged for this article!) says he remembers
the airplane clearly but not the designers!
Naturally, this bout with flying wings show-

ed the possibility of an RC version in 1947-
48, this time by Bill Poythress who is still
very much with us today. It had a Bantam
.19 for power and drag rudders for control.
But radio gear problems prevented full
exploitation.

A fancy wing is unnecessary. A flat-
bottom round-nose airfoil (Clark Y) is
good, with elevons rather than either reflex
wing section or wing twist. Use a constant-
chord wing with 30-degree sweepback and
elevons set at about 30 degrees “up”™; C.G.
at about 30 percent average chord position.
Positive positioning and fine adjustment of
elevons are necessary—trim is affected by
very small deflections. Plus and minus five

(Continued on page 24)
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Brother Otto was stationed abroad before this presentation

Actually, the George Washington feature was tackled as a
What follows is Brother Otto’s necessarily abbreviated article,

M THE NAUTILUS WAS A S6-inch twin-screw vessel with twin
Pittmans. The George Washington is driven by a single screw
firmed up, leaving a hurried last-minute text, a huge outline
working drawing, and many negatives. While he worked on th

the article being scheduled for a hobby book published by

Fawcett. In the hectic course of events, the “reprint” appeared
(as printed in Handbook of Model Planes, Cars and Boats) to
added. The phenomenal thing about the designer’s radio system
channel tube receiver. With limitations on the cost of equip-
ment, Brother Otto, who also is interested in hamming, devised

completed by Fawcett, and appear now through their courtesy.
which notes,

and is 48 inches long. Although the two articles embrace con-
siderable information for would-be submariners, it was not
possible in either to present every detail such projects justify.
joint project by Grib LEaks and by GL's editor, a reprint of

material he changed addresses frequently, with GL franticall

following on Sonar.
first! The finished dr

is that everyth

type.

By BROTHER OTTO, S.5.D.

ile launcher Polar
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a fast response is not essential, the telephone dial sequencing system is feasible.
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The designer of the Nautilus sub printed
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The three-bladed propeller was home-made. Suitable brass

fitly in position. The rubber
out groove makes a tight seal.
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or nylon props can be obtained at many hobby shops (Octura).
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19—Lead acid batteries in ballast compartment
rubber vented for watertightness; 20—Right-angled
pump drive (9 in pic at right); 21—Hatch removed
shows the large drive batteries.

some truly ingenious arrangements for such diverse functions
as drive-motor control, ballast pumping system, dive control,
and steering. The Nautilus, in fact; even launched a rocket-
powered Regulus missile with a range of 75 feet.

Since multi-channel reed units should provide simplified and
improved installations the reader should understand the me-
chanical and electrical systems, in order to devise his own
control and actuation methods. This article is intended as a

7 suide for those who may tackle a sub for the first time. Now

he article . . .

Since the pioneer submarine Nautilus entered the fleet serv-
ice in 1955, events have followed swiftly in the nuclear under-
sea navy. The records the Nautilus had established for speed
and endurance were soon eclipsed by subs of later generations,
such as the Skate, Seawolf, Skipjack and Triton. These new
records have opened up the Arctic ice packs and set a new
pace in underwater mobility.

But perhaps the most awesome development of the nuclear
sub has been its marriage with the ballistic missile. This roving
arsenal carries 16 missiles that constitute a fearsome weapon
of instant retaliation. And paralleling these significant develop-
ments, on a miniature scale, has been the hobby, model sub-
marine building. :

o ST 2 M’“

No dive to the bottom of the sea, the missile sub about to
“submerge.” Has a slight positive buoyancy for precaution.
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8—Limit switch and a terminal block; 9—Pum
motor, right-angle drive gears; 10—Push-pull pump
valve, geared-down motor; 12; 11—M icro-switches
determine the valve stop positions.

o

13—6V  relays, all motors; I4—Steering motor;
15—Microswitch steering limits; 16—6V commer-
cial slave drive motor; 17—Limit switch to steering
drive motor; 18—Right angle drive gears.

The design chosen for this project is the fleet ballistic missile
type of the first generation. There are five commissioned from
the George Washington SSBN 598 to Abraham Lincoln SSBN
602. This class was the first to fire the Polaris intermediate
range missile either submerged or surfaced. The decals 594
stand corrected since this number is given to a sub in the attack
class, the basic difference between the two being the design of
the superstructure to accommodate the ballistic missile tubes.

The Polaris type model is 48" long, with a 412" beam and
weighs 214 1Ibs. It displaces 662 cu. in. and was designed 1o
have three independent and sealed compartments. The fore
section contains the single-channel tube Kraft receiver and
the homemade stepper switch mechanism; the midsection is for
flooding—the ER-4-2 lead-acid batteries are located there; and
the aft section houses the drive motor, steering and pumping
systems.

This type of model is much simpler to construct than the
USS Nautilus featured in the March-April issue of Grid Leaks.
1t cruises at a higher speed; floods and pumps in a matter of
seconds, and rudders in a tighter circle. The stepper switch con-
trolled by the receiver provides for: right rudder, left rudder,
reverse-on-fast, off, slow, dive, and (Continued on next page)
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rise. Pulsing of these circuits is done by a
telephone dial or a pushbutton microswitch
on the Ace Kraft audio single-channel

transmitter. |
The interior was designed to accommo- rH T |

date the batteries and equipment on hand.

; 7 o st b RO

After calculations were made to determine 1 =t — =1 |r 1

how much tank volume was needed for T saergaes I It 3

3 = g i e
submerging, a problem arose as to the - g et

placement of this volume. A surfaced sub- —_—
marine has a different center of gravity
than a submerged one. Both had to be con-
sidered. The plans show the proper tank
location although the model had the sub-
merged center of gravity shifted aft a little. HULL WT_U_NELS SY_M'G‘_ET'R[:M_-E
This was remedied by the placing of plastic
blocks in the rear of the tank, but at the
sucrifice of diving depth. This is real-tricky
to maintain proper surface trim and ade-
quate submerged trim. Make adjustments.

One solution was to slow the speed down
a bit for diving operation because of the
tendency of nosing down. In the off-motor
condition the craft should have a slight list
aft because of the sucking action on the
nose of the ship when under way. The
plans sections off the craft for fine operat-
ing conditions both surfaced and sub-
merged but only under the given battery

I/8" PUSH ROD RIGHT ANGLE DRIVE
TOP VIEW
I/8" BRASS
ROD
BELLCRANK

as shown. A different set obviously will BEARING AND
have another volume therefore requiring 4" SEAL BUSHING
different ballasting or volume blocking. gERFT
This area, therefore, is very critical. =

Altering of the plans for various types of H-H LOOKING FORWARD
batteries may be made at the builder’s
discretion and risk. Lead ballast can be 3/4" ALUM. PLUG
added in the other two sections to compen- TOOLED FOR

sate for almost any kind of equipment, DRIVE SHAFT BELLCRANK REMOVEABLECOVER  RECEPTACLES

Various thicknesses of white pine planks
were used to facilitate different levels and

to minimize interior carving. A saber saw

was most useful in precutting the lamina- ;;:__"_‘
tions before gluing. Use of a good water- | I

proof glue and evenly applied clamps pre- ———— e A= o R e
vented warping of the center line. Marine HH :

paints were used to seal the hull interior, He

COMPARTMENT FOR DRIVE MOTOR-
Since the craft is symmetrical from stem STEERING AND PUMP|ING SYSTEM
to stern with the exception of the super- sz EamE sy S s i
structure, this method of construction was e
followed. The tie-down brackets were in-
stalled in the motor compartment to clamp
down the lid. Likewise, the nose section BEARINGS(2) DRIVE TO PROPELLER 12 VOLT DRIVE MOTOR
was squared off, aligned, bolted in place. ¥

An aluminum plug was tooled to insert i i1
into the 3" Allen bolt hole in the nose. RUGDER MOTOR
Another plug was tooled for the 34" hole
for the propeller shaft tube. Both plugs had
flanges to distribute the pressure of the
wood lathe tail stock against both ends. LY
This also served as a sturdy alignment jig

i
-8V,
i ' f
I
for cutting down the hull. b :.t CaE g e J_ i uv.ﬁgh'?‘k H

A section of the top plank was left un- I._./.__. T S
glued so that it could be cut after taken mioHT_ |LEFT |

from the wood lathe and the superstructure ——rl’y il b i ﬁ‘— :

or deck inserted. It took about four hours k, = ot j

to rough this block in and take down the A ) *"-—Of weurras swironnal | g ey 3

hull to a smooth finish. After cutting off e by ] ;

th lued section it slipped right out and Ty +ev |

e unglue i pPp g mwl ,

!

i

as well as for external finishing.

:

s G

fse? | ‘EU"R‘L SWITCH NO. .
*—

Cl {4

FIGURE 2
LIMIT SWITCH NC

VALVE MOTOR
L]

¢

DIVE CHANNEL &

—ip l—— PUMP CHANNEL 7

the deck block was inserted, glued and L ey i e e Noea

1 -8y
~tVg g RAMGHT LIMIT
>—r—5

SWITCH N.C.

rounded off to the contour of the hull. A

e
In the nose section a Y&" groove was cut Ay |
to fit a ¥&” O-ring. In the plank gluing l’ﬂ““] .
stage a brass washer was inserted in the 1 L3 LR m ‘
nose section to seat the 4" Allen bolt. Wax : . > S
is used to fill in the hole after the bolt is : o=

tight. This provides for a perfect seal. Like- PUMP_ MOTOR ”v._.’Lp
wise a 4" round rubber was inserted in a ﬁ

groove in the lid for the motor compart-
ment. And (Continued on page 28)
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HULL SHELL IS
PINE LAMINATIONS

OR CARVED

ALUM. PLUG TOOLED TO
TAKE ALLEN BOLT

INE

FLOODWAY COMPARTMENT
—ALSO CONTAINS LEAD-ACID
STORAGE BATTERIES
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FIGURE 4
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3/8"ALLEN BOLT

FAST-SLOW RELAY

FIGURE 6
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A serious but often overlooked problem leading to control difficulties is the inter-
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action between receiver and actuator. But why put up with such needless aggravation?

SR R I
e
- “‘?‘@“?&% e ﬁ%g

i
&
i

s ,&\?’gﬁk i

J_-Jt

= RECEIVER
RELAY
colL

&

FrEes

RECEIVER
RELAY
CONTACTS

MIGHTYMIDGET
3 Volt OR

Receiver ADAMS ACTUATOR

2l

e —— s
e : S e
i L

B Ty pw——

) e g S AR A

R e ST P,

il i s il

o Vgt Sy o

kel

-~ 0




i

By A. K. SCIDMORE

> MaNY AN RC FaN has come face to face
with the problem of interaction between
the receiver and escapement or servos in
is system. Frequently, the problem is that
the transducer (the servo, escapement, etc.
which converts an electrical signal into
mechanical motion) draws heavily upon
the batteries, while the receiver or some
other part of the system is quite voltage
sensitive. For example, as the transducer
is turned on and off the battery voltage
may rise or fall, coupling a signal into the

receiver which amplifies it and drives the -

transducer which drives the receiver, etc.
This type of interaction is given the title
“motor-boating” when it occurs at low fre-
quencies in a home radio or audio ampli-
fier.

The solution that is most effective is to
“decouple” or isolate the two parts of the
system which interact. In RC applications
this may mean the use of separate batteries
for the transducers and the receivers. Some-
times, however, the problem is met by using
only “fresh batteries,” changing from zinc-
carbon to nickel-cadmium batteries, or
placing a several-hundred microfard capac-
itor across the batteries. If the problem is
of the type just described, using a separate
set of batteries for the receiver invariably
will cure the difficulty.

It is not the purpose of this article to
sell batteries or to attempt to diagnose
equipment trobules, but to introduce and
explain an alternative to the use of separate
batteries that is almost universally used in

¢ modern electronic systems. For example, a

&~

full-scale aircraft electrical system may
have as a primary electrical power source
an alternator or generator that produces a
nominal 28 volts d.c. which can be used
directly for lights or charging batteries or
other uses where the actual voltage is not
critical. However, for reliability reasons
most electronic equipment on board re-
quires a more constant voltage than that
supplied by the primary power source, and
as a matter of fact may require several
different voltages instead of just the one
voltage produced by the primary power
source. A repulated voltage supply is used
to obtain the necessary voltage from the
primary power source.

‘Translating this into an RC application,
if 3 volts are needed for the receiver while
the servos use 4.8 volts, a voltage regulator
taking in 4.8 volts from the servo batteries
and producing a relatively constant 3 volts
could be used to replace the separate set
of batteries which might otherwise be need-
ed to power the receiver. To be considered
as a replacement for batteries in an RC sys-
tem the voltage regulator by comparison
would have to offer advantages over bat-
teries which outweigh its disadvantages.
Consider the following features of the
voltage regulator:

1) Transistorized regulators can be de-
signed for most applications which weigh
much less than the batteries they would
replace; 2) A regulator can generally be
constructed which occupies a much smaller
space; 3) The cost of the regulator can be
comparable to the cost of rechargeable
batteries; 4) The voltage regulator needs
no recharging and, barring any disastrous
accidents, needs no replacement; 5) Since
a regulator draws power from the servo

GRID LEAKS ® May-lune 1965
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Regulator is about the size o

batteries, it is usually possible to eliminate
a switch contact normally needed to keep
a separate set of batteries from discharging;
6) The regulator provides a relatively con-
stant output voltage as long as the input
voltage is greater than a certain minimum
value—the output voltage of a battery
under load decreases as the battery ages.

On the minus side of the ledger it is
necessary to note that by comparison:

1) The voltage regulator is more com-
plex than a set of batteries; 2) Since all
current is drawn for the servo batteries
they will drain correspondingly faster; 3)
If the input voltage to the regulator falls
below the minimum, the regulator voltage
drops off suddenly rather than slowly as is
the case with batteries; 4) Transistors are
notoriously  sensitive to temperature
changes where batteries are usable over
a fairly reasonable temperature range—it
is possible, however, to design regulators
that will operate properly over a temper-
ature range well exceeding the useful tem-
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perature range of some types of batteries;
5) A voltage regulator is subject to maxi-
mum current restrictions. Both the regula-
tor and the battery voltage will decrease
if the average current exceeds the recom-
mended limit, but the regulator can be
harmed by this practice. Consequently, it is
necessary either to observe the maximum
current restrictions, or to design a regulator
with such a high maximum current limit
that it is of no practical consequence. With
a little thought one can usually separate
the parts of the system which draw large
currents from those which do not, but
are sensitive to voltage changes.

The circuit diagram in Fig. 1 is that of
a temperature compensated regulator circuit
to operate with about 4.8 volts input and
to provide about 3 volts out. This regulator
circuit can be described as consisting of a
reference voltage, a comparator circuit, and
and amplifier. The reference voltage is de-
termined by the voltage drop of the two
IN56 diodes D. (Continued on page 25)
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Sampey Starlite 500 Service Analyzer. Sampey
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TRANSISTOR CIRCUIT IMPROVES MOTOR CONTROL RELIABILITY

Many of the small single-channel tran-
sistorized receivers, such as ‘the K3VK,
have an output transistor to power the
escapement, which is rated at 300 mils,
with a .7 volt emitter to collector drop.
If, however, an escapement with a third
position is used to energize a motor con-
trol escapement, then both escapements are
drawing current from the same output
transistor. This 500 or 600 MA does not
damage the transistor, but the emitter to
collector voltage drop increases to about
1.2 volts, and this is with a strong trans-
mitter signal. When the plane is 1000 feet
away from the transmitter, motor control
operation is an impossibility, even though
good rudder control exists. This is simply

control.

S:;ar.*ire 500 Transmitter.

because the voltage drop across the output
transistor has increased to about two volts
under the double load. A simple circuit
to eliminate this problem is given below.
Although it is shown for @ K3VK receiver,
a Vari-comp for rudder, and an SN for
motor control, it is not difficult to substi-
tiute components.

None of the above described problems
exist, hecause there are now two output
transistors, one for each escapement. This
circuit has been used successfully for a full
year on over 200 flights. The receiver out-
put transistor still controls the rudder,
while an RCA 2N1304 controls the motor
control.

BY HANK WEHRLI ARCS RC SOCIETY
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Pulsemite 800§ (Min-X Radio Inc.,
. 8714 Grand River Ave., Detroit,
Mich.): Single-channel all-tran-
sistor transmitter with built-in electronic
pulser and dual-function stick control for

4 Simpl-Simul (Galloping Ghost) or pulse

roportional rudder-only, Available on the
superhet spots, 614 x 5 x 25, takes 9
volts (Burgess D-6, etc.). Tone frequency,
800 cps; modulation percentage, 90-95;
drain, 55 ma; temperature range, 20 to
140 degrees, RF amplifier input power,
350 MW.

Stick gives rate and width control with
trim for each. Two pushbuttons for off-
on tome switching, Pulse-width range, in-
cluding trim, 2 to 20 PPS, 20/80 to
80/20. Antenna center-loaded, collapsible
from 24 to 12 in, in six sections—does
not collapse through loading coil.

Compatible is the Min-X Capri re-
ceiver, or any on 800 cps, and these actu-
ators: . single-channel—Southwestern, Pou
Vor, Septalette, Mighty Midget-motored
devices; for GG—Mighty Midget-motored
devices—other motors not recommended.
Suggested retail is $359.95.

Firm has folder of 10 Min-X schema-
tics, including the Pulsemite series, for $2,
postpaid,

Precision Fuel Pumps (Precision Indus-
tries, 3700 NW 62nd St., Box 12351,
Oklahoma City, Okla.): Three capacities
—32 oz, $3.50; 64 oz, $4.00; 128 oz,
$4.50. Air-tight polyethylene bottles. To
operate put fill-tube in tank opening,
finger over vent hole, squeeze bulb and
the pressure does the rest. The 3-0z. Quik-
Prime bottle, at 49¢, has flip-top spout,

- g fits pocket, doesn’t leak.

yNvlon Wing Screws: Precision Industries
also has nylon wing screw sets with
drilled and tapped hardwood anchor blocks.
Take all flight loads, but usually shear
on impact. Two sizes, 8-32 x 1 in., and
¥4 x 20 x 1 in, $1.00 the pair. Six per
card. Also, 4-40 x 14 nylon molded mount-
ing screws for servos, won't come loose.
Starfite 500 (Sampey & Co., 1607 Forsyth
Rd., Orlando, Fla.): Important new con-
cepts claimed for new proportional line.
Unique modular construction allows com-
plete versatility and servicing. Under new
service policy the factory stocks module
circuits for a “Module Exchange Pro-
” Defective modules returned ex-

gram.
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changed with tested replacements at a
small exchange price, rather than return
entire system.

Another first is separately available Ser-
vice Analyzer which, when connected to
associated equipment, in-service tests each
module circuit. Provisions for check-out
of servo and airborne power packs.

Reliability obtained, the firm states, by
using best components, regardless of cost.
Silicon transistors throughout, solid tan-
talum and mylar capacitors.

Andy Wright Proportional (Andy Wright
Products, 16 Woodfield Terrace, Tarry-
town, N.Y.): Unit is 2 x 1% x 1, weighs
2 ozs., high-impact case, converts rudder-
only to proportional, with rudder, elevator,
engine control, Works with single-channel
equipment or transmitter having built-in
pulser (like Min-X 1200), a rate-width
pulser such as Phelps or Ketchledge, and
Mighty Midget servos. Recommended, is
Don Brown's modified Bellamatics. Power
four nickel-cadmium cells. Possibility of
electrically operated coupled ailerons.
Price: $39.05.

De Bolt “Peashooter’ (de Bolt Model
Eng. Co., 3833 Harlem Rd., Buffalo,
N.Y.): Low wing P-Shooter for 6-channel
to full house proportional. Capable of
contest performance it is excellent multi-
trainer for the convert to low-wing flying.
Medium size, has top performance with .35
to .49 engines.

Assembly time less than 24 hrs. Kit is
completely finished including plywood fuse-
lage, complete hardware along with tri-
cycle gear. Span-57", area-620 sq. in.
MRC Deluxe Monitor: (MRC-ENYA Co.,
5300 21st Ave., Brooklyn, N.Y.): Model
1066 has four transistors, larger speaker
for greater volume. Also comes' with an
earphone—in high noise area can be used
more easily. Completely collapsible an-
tenna, and control to adjust the wvolume
to desired level. Measures 234 x 414 x 1V,

Uses 9-volt battery of 006 type. This
is the deluxe version of unit Ace an-
nounced earlier, $19.95.

Adams Actuator (Adams Mfg, Co., 2625
Ruger Ave., Janesville, Wisc.): Adams
manufactures units for Astroguide Corp.
for use in systems-packaged fly and drive
vehicles; and Adams for distributor and
dealer sales. In response to GL com-
(Continued on page (29)

KALMBACH PUBLISHING CO. PRESENTS

HOW TO BUILD
R/C MODELS

by WILLIAM WINTER

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

B8 pages on:

Something for
averyons

Tools

Material

Control Systems

Types of Alrplanes
Bullding the

] Alrplane

Boats

Alrplane Installation

Troubleshooting

Misc. Types

- $3.00

AT YOUR HOBBY BHOP — OR

Kalmbach Pub. Co., 1027 N, 7th Street
Milwaukee, Wis. 53233, Dept, 4729

Enclosed find $3 00, Send postpaid your new
book, How To Build 1t/ Models.

PROPORTIONAL SERVO
THE BEST SERVO MONEY CAN BUY!

SHE w12
5156

NEW!
With {Iun Gears & Friction Clutch
Only $10.95 From Factory

Motor: Micro-mo T0-3 with Low
Drain and High Torque—with
Spring Centering. For Rudder,
elevator Ailerons—With Pulse
and Relay Systems. Order From
Factory direct or Write for More
Information.

REYNOLDS ENGINEERING 2712 Greenway Ave.
Winston Salem, North Carolina 27105
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ATTENTION...

RADIO CONTROL MODELERS

This message is to acquaint you with the fact that a copy
of the genuine ANNCO SERVO is now on the market, under
another name, but so made as to appear to be manufactured
by us.

ANNCO does not make this misty apparition from Aladdin’s
lamp. We have no connection whatsoever with this over-priced

. over-advertised copy, which is trying to cash in on our
efforts.

Remember, ANNCO SERVOS are the “original design” de-
veloped by active R/C modelers, manufactured and serviced

in the U.S.A.

Therefore, when you want the very best in quality at a fair
and reasonable price . . . when you want friendly, quick and
dependable service . . . GET GENUINE, ORIGINAL DESIGN

ANNCO MULTI SERVOS
ANNCO ENGINEERING CO.

(Established 1950)
7714 COLFAX AVE. SO. MINNEAPOLIS, MINN. 55423
See Our Ad On Page 31 In This Magazine

OMEGA SALES & ENGINEERING

.L 1 e (Red Dat = M. €.}
b AL (g
1t (TYRICALI | o & |
SPECIFICATIONS

MODELS AR-300 AR-500 HR-1 300-DT HR-DT
Resistance Ohms: 300 500 3600 300 3600
Turns: 4K 5.5K 15K 4K 15.5K

#40 #41 #44 #40 #44
Type: {--- SPST Form “A” - - - ) {--- SPDT Form *“C" - - - )
Weight Grams (Nominal) 4.5 45 5.0 45 5.0
Switch: Hamlin, Inc., Hermetically Sealed All Types
Leads: All Types & Models, Solder Tinned or Gold 24 Gage
SENSITIVITIES
Pull-In-Current (Max. Value) 10ma Tma 2.6ma 10ma 2.5ma
Pull-in-Voltage (1.6to 2.8V) (1.Bt03.8Y) (45t08.0v) (1.6t02.8V) (5.0 to B.0V)

CONTACT RATINGS (RESISTIVE LOADS —- INDUCTIVE LOADS MUST BE PROTECTED)

Max. Voltage: 250v 250v 250v 28vdc 28vdc
Max. Current (Steady State) .5a Sa 5a .25adc .25ade
Max. AC Power 12va 12va 12va NA NA

Max. DC Power 10w 10w 10w 3 Watts 3 Watts

Life Expectancy: 10 x 106 Dperations at full rating @ 12 operations/second.

Packaging: Each Model packed in a 38" x 2” x 2% plastic box.
LIST PRICE:

(Within Above Spec Pull-ln) $2.75 p.p. $3.00 p.p.  $3.50 p.p. $4.25pp.  $5.25 p.p.
NAME
STREET
CITY STATE ZIP

OMEGA SALES & ENGINEERING e BOX 321, RACINE WISCONSIN 53401
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Grid Leaks at Play
(Continued from page 1)
for radio control flyers. No one else in
our field, individual or organization, is
qualified for such a role.
AMA is leading the hunt for addition

frequencies, and the future looks brigh..

The present R/C'er owes the AMA the
fact that he can radio control anything
at all.

Surely the fact that the art of radio
control modeling, on a license-free basis,
would not have been available, except for
the AMA, is good reason for every en-
thusiast to heartily support the Academy
of Model Aeronautics.

While there may be differences of opin-
ion within the AMA (among ourselves
really since we make rules through Con-
test Board members we ourselves select
by our votes as AMA members)—as to
the builder of the model rule, how best to
encourage the casual, Sunday or sport
flyer, what rules changes are desirable to
give R/C scale the desired jab in the arm,
etc—the fact of the matter is that radio
control as we know it owes its inception
to the Academy. The AMA frequency
push also is a direct result of the vision
and work of the AMA and its volunteer
committee.

In our book, every radio control model-
er owes it to the AMA to become a
member.

Flying More
Enjoying It Less?
(Continued from page 15) )

degrees deflection for pitch control is
enough—double for roll. Precise neutraliz-
ing is important; linkage “slop” must be
minimized.

Pilch control is delicate; less so for roll
control. Rudder control is unnecessary.
Differential elevon control for roll is help-
ful (control movement should be more for
up-elevon than for down. It is better to use
smaller elevons and more deflection, than
vice versa.

To reduce need for extremely precise
control system, it may be easier to lock ele-
vons in best trim condition and use com-
bination of differential wing spoilers (for
roll) and shifting weight (for pitch con-
trol by C.G. change). Pop-out drag rudders
also are effective (only rudder on inboard
wing of turn should be deflected).

At NASA, the writer had opportunity to
work with flex-wing flying models—two
pictures are included. You may never try
one but these fascinating craft—in case you
are interested!—contributed some interest-
ing experiences.

RC Flex-wing (tractor): First powered
version of Rogallo wing ever flown—1962.
Very successful although underpowered
and marginal on directional control. Con-
ventional elevator and rudder control
only—with about twice normal size ele-
vator and fully movable vertical tail.

nated by Don Hewes. RC Kitty army targe
drone converted by replacing conventional =~
balsa-nylon-covered wing with aluminum
tube frame, nylon sheet. Rogallo wing, en-
larged tail surfaces, installation of landing
gear, substitution of heavy Aerolab 5-chan-
nel tone-filter receiver and servos with

This NASA research project was origm
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Bramco 8-channel reed receiver and Bon-
ner servos. (Conversion by NASA crew
was headed by Worth—Editor.) WNick-
named Kitty-Kite. Fox 59 originally, then
McCoy 60, then two Fox 59's! These were

ikide by side on lateral bar mounted to
0Sse.

RC Flex-wing (pusher): NASA project
team under Chuck Libbey produced this
semi-scale version of Ryan Flex-wing which
was the first powered man-carrying Rogallo
— wing design (1963). Control was by
special heavy-duty Globe motor servos 1o
shift C.G., by displacing fuselage plat-
form fore and aft (pitch) and laterally
(roll). Also, it had trimmable engine con-
trol via Bonner servo on sliding valve ex-
haust throttle. Weight was 12 Ibs. Original
engine Fox 59 with 14-4 prop, later used
McCoy 60 with 14-6 prop. Branco 8-chan-
nel reed receiver. Very spectacular flyer.

Yes, “fun” flying may be the secret of
slowing down your ulcer production. Try a
change of pace—go slow and easy, put fun
back in your flying. How about a VTO job
for your next project? :

An Adjustable Voltage
Regulator

(Continted from page 21)

and D. in series and remains relatively
constant with respect to changes in output
voltage. The reference voltage 18 connected
to the base of the comparator transistor,
Q,, while a fraction of the output voltage
(determined by Ra and Rb) is connected
to its emitter. Now, suppose the output
voltage decreases in magnitude. The emit-
er of Q, then goes more positive while
he base stays at about the same voltage.
Consequently, the collector current of s
increases in magnitude which in turn in-
creases the collect current in Q. and sub-
sequently the emitter current in Qs The
net effect is that any change in output
voltage results in the amplifier consisting
of Q. and Q. trying to oppose that change
or stabilize the outout voltage. The actual
output ‘voltage can be adjusted by chang-
ing Ra or Rb or both. For example, to
increase the output voltage Ra should be
increased or Rb decreased, while to de-
crease the output voltage Ra should be
decreased or Rb increased.

The printed circuit given for the regula-
tor has room for two resistors in parallel
to make up Rb. To provide a particular
output voltage one of these resistors was
made equal to 180 ohms and, after con-
struction, the second one was chosen to
produce the desired 3-volt output. A 500-
ohm potentiometer could be used in place
of Ra and Rb, but actually is not neces-
sary for this application and would be
bigger and heavier than the regulator it-
self. As pointed out earlier the reference
voltage is determined by the two diodes
types used for D. and Du. High <onduct-
ance germanium diodes such as the
INS6A, IN96A, or IN98A give the best
regulator performance, and to produce 3.0
volts out with Ra = 470 ohms, requires
a value of Rb of about 100 to 150 ohms.
Other diodes may be used, but the value
of Rb required for an output voltage of 3
volts may be much higher.

” Regulator performance can be expressed
i )y the equation AVout = FAV. -+
oAl + K(AT where the symbol

/A may be interpreted to read “a change
in.” The equation says that changes in the
output voltage may result from changes

in the input voltage, changes in the load
current, or changes in temperature. Each
r-gulator constructed will differ somewhat
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MRC-ENYA ENGINES
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CoMPLETE CONTROLS!
Rudder, Elevator,
Ailerons and Engine.
Wing Span: 57"
Wing Area: 620 sq. in.
Wght.: 5 lbs.

.19 to .45
Engines

SINGLE TO MULTI CHANNEL RADIOS!

deBOLT MODEL ENG. CoO.

COMPLETE KIT
only $14.95

£ 2 or 3 wheel
: landing gear!

' and considerable FUN!
f SEND FOR COMPLETE DETAILS!

MBLY!

TAKE A GOOD

“JENNY"

THE NEW LIVEWIRE!

Versatile! New Type Kit#!
U.!e the “JENNY" Assemble the “Jenny”
for L . . Like a plastic model

TRAINING! frll:na completely ﬁ}':-

ished parts, even the
ACROBATICS! plywood fuselage! Kit
CONTESTS! has many unusual fea-
COMBAT! tures plus all the bits

and pieces required.

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

from the others, but performance data ob-
tained from a representative 2.70 volt unit
will be cited. First, consider how the
regulator output voltage varies as the in-
put changes. At the minimum recommend-
ed input voltage of about 3.7 to 3.8 volts
the output voltage was found to be 2.70
volts while with 10 volts at the input, the
output voltage was 2.76 volts. This gives
an output change of .06 volts for an input
chdnge of 6.2 volts, or F is about .01 or
1%. The lower this factor the better the
decoup]ing of the output voltage from
the source voltage.

Second, consider the variation of output
voltage with load current. For example,
with a 4.8-volt supply the output voltages
with no load and with a 100 ma. load were
2.71 and 2.66 volts respectively. This gives
an “output resistance,” R., which is the

voltage regulator’s ‘“internal resistance”,
of 0.5 ohm. This is larger than the internal
resistance of AA-size nicads but a lower
resistance than most other batteries of
AA size.

The recommended average load current
drawn from this particular type. of regula-
tor is 100 ma. with a 4.8-volt input and
50 ma. at 6 volts input. When used as a
receiver supply, the current drain is only
5-12 ma which is well below the safe
average for the regulator. The current
limit is determined by the transistor, Qa,
which dissipates the most power. The max-
imum current limit could be extended by
using transistors with a higher collector
dissipation rating for Qs and/or using heat-
sinks or coolers.

In this connection it should be pointed
out that the practice of potting circuit

boards in plastic may induce some tran-
sistor failures. Since transistors must get
rid of internally generated heat by passing
it into the air, surrounding the case of the
transistor with a good heat insulator may
raise the operating case temperature of
the transistor to such an extent that the
transistor may fail to operate correctly
and perhaps even be damaged.

Last, the variation of output voltage with
ambient temperature can be obtained by
placing the regulator in a test chamber
and varying the ambient temperature. The
unit from which the previous results were
obtained gave a change in output voltage
of .08 volts over the temperature range
of —10°F to +110°F or 0.7 milli volts
per °F. Another unit tested extensively
gave an output voltage that changed less

(Continued on page 28)

\Q‘\%“\

*
*
*
*
*

oty & FOAM WING and STAB KI'I'S

Amencas Un ontested Leader in Model Foam Products

FEATURING

Pre-cut & cored air foils
Pre-cut balsa & plywood parts
1/16" x
Beautifully detailed plans

Strip ailerons (reg. ail. optional)

ORDER DIRECT IF

YOU HAVE

TO, BUT

FIRST PLEASE GIVE
YOUR DEALER A CHANCE

HOTLINE WING CUTTER
Cut your own foam cores.

It's easy

4" (Sig) sheet balsa covering

MME
is QUALITY

Celebratmg in Our 2nd Great Year
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when you have the right equipment.

Complete instructions with each unit.

$9.95

DEALERS

Extra Cutting Elements $1.29

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

our price list today.

no direct .sales.
come your business.

No mediate shipment.

High output at low cost

$17.95

We have the hottest line
in the country. Send for
We
will honor your area with
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THESE DEALERS ARE ACES!
READY, WILLING AND ABLE
TO SERVE YOUR R/C NEED!

B ALABAMA

Mabama, Birmingham 8
BILL'S HOBBY HOUSE
2182 Warrior Road

o misvilla
HON HOEBY SHOP
21 Blvd.
W ARIZONA

Arizona, Tucson

DON'S HOBBY & CRAFTS SHOP

5329 South 12th Ave.

W CALIFORNIA

Ealifernia, Burhank

T & A HOBBY LOBBY

3512 West Victary

Covina, California

GOVINA HOBBY

140 North Citrus

California, Fullertan

OYCK'S HOBBY HOUSE

1859 West Drangethorpe

Ealifarnia, Los Angeles

COLEWEL BOBS

70708 West Pico Bivd,

Cafifornia, Montebalio

VICTORY HOBBY SHOP

1411 West Whittier Blvd.

California, Palo Alto

AL'S HDBE:

El Camino Way & West Meadows

California, San losa
TON'S HOBBY SHOP

335 South First Street

Califarnia, Santa Monica

EVETTS' MODEL SHOP

1636 Ocean Park Bivd.

ki CANADA

Canada, l:ais!r‘ Alherta
UNIVERSAL HOBBY SUPPLIES
683 Eighth Avenus, West

Canada, Toronts, Ontaria
KLEIN BROS. SPORTS & HOBBIES
3187 Bathurst

Phane RU 7-8631

Canada, Toronts 3, O

, Ontario
TEE PEE MODELS '& HOBBIES
§7 Roncesvaifas Ave.

N COLDRADD

Colorado, Denver

TOM THUMB HOBBY CENTER
7020 East Colfax

Eolorado, Lakewood

18
LAKEWOOD HOBBY & ART SUPPLIES
1448 Estes

Galorade, Pueblo
B & 5 PAINT CENTER INC.
217 West 9th Street

B CONNECTICUT

Connecticut, Windsor Locks
SKIPS ELECTRONIC SERVICE CT.
§ Sprine Street

gL W

F Thourna

JOHKSON HOBBY & ART SUPPLY
1486 Hew Haven Ave.

Flerida, Miami

ORANGE BLOSSOM HOBBY SHOP
1096 N.W. 35th Strest

Flori Tlllw
FARMERS SUNDRIES & HOBBIES
4326 East Broadway

Florida, Jacksonyille
INTERMATIONAL MOTOR MART
1038 Kings Avenue

B ILLINDIS

|llinals, B

LiRGE'S BIKE SHOP

120-A West Main Street

Iilinoks, Bellaville

REMICK HARDWARE CO.

45th 5t. & West Main

IMinais, ﬁll’;?l

HOBBY HOU:

5516 South Damen Avenue
Illinais, Chicago

ETANTON HOBEY SHOP

4736 Morth Milwaskes Avenne
[llinois, Chi

B L E HOBBY) ERS

3531-33 N. Western Ave.
lilingls, cmaw 60651

WEST TOWNS HOBBY SHOP
5714 West Chicago Avanue
Iliinols, East St. Louis

EAST SIOE HOBHY SHOP

2303 State Streat

|llingls, Harrisburg 62846

THE HOBBY HOUSE

18 5. Main

B MAINE

Maine, York 03908
DOWNEAST MODEL SUPPLY
Scotlend Bridge Rd. RFD 31

W MARYLAND

Hﬂhlﬂ Baltimore
LLOYD'S HOBBY HEADQUARTERS
2201 Morth Charles Street

B MASSACHUSETTS
Massachusstts, Attlsboro
BY WUT

Hoa

186 Pine ST,

Massachusetts, Braintree 02183
MODEL RADIO CONTROL CENTER
82 Hancock Sireet
Massachusetts, Cambridge
CROSBY'S HOBBY CE

1704 A Massachusetis Ave.

eits, L
L BY LERTER INC.
18 City Hall Square
B MICHIGAN
HIGMRI Ann Arbior
BEAVER'S BINE & HARDWARE
§05 Charch
Michigan, Datrait
JOE'S HOBBY CENTER
8810 Wyeming Avenue

Michigan, Fint
HOBBIES, INC.
3302 Corunna Street

H MINNESOTA

Minnesota, Minneapolis
WOODCRAFT HOBBY STORES
803 Wast Lake Street

| MISSOURI
Missouri, Raytown

WILSON'S RAYTOWN HOBBY SHOP
6125 Blue Ridge

W MONTANA
Montana, Bozeman

BOZEMAN HOBBY CENTER
13 S0. Willsan

W NEW JERSEY

MNew J . Pars

A S
U.5. Route 2248

Mew Jersay, Red Bank
HOBBY HEADQUARTERS
62 White Street

B NEW YORK

New York, Bufialo 14215
FIELDS HDBBY CENTER
3177 Bailey Avenue

New Yark, Buffalo 21
GRELL'S TOYS & HOBBY
5225 Main Street

New York, East Meadow, L.1.
LEE'S HOBBY SUPPLIES, ING.
2072 Frant Street

New York, East Northport
LEE'S HOBBY SUPPLY, INC.
3018 lericho Tarnpike
Phone AN 6-1818

New York, New York 10001
POLK'S HOBBTES INC.

314 Fifth Avenug

B NORTH DAKOTA
akota, Minat

Morth B
MERYL'S HOBBY SHOP
24-8 Morth Main Street

m OHio

Dhio, Cleveland
NATIONAL HOBBY INC.
4526 Lorain Avende
5238 Ridge Road
Ohig, Cleveland

RED'S HOBBYCRAFT
T804 §t. Clair Avenue
Ohia, Columbus 11
LINDEN HOBBY L BIKE
2458 Cleveland Ave.

Ohio, Lancas
sl.ﬁgf'ElS IM:E"
1141 N. Memerial Or,

Ohi, Ohia cna;
GLENMORE HOBEY SHOP
RR 1

Ohio, Willough
KIRTLAND ﬁn‘iﬁm: & HOBBY SHOP
Route 306 Kirtland

M OREGON

Oregon, Portiand 87217
HOBBYLAND

4503 N. interstate Ave.
W OKLAHOMA
Okishoma, Tulsa

HOUSE OF HOBBIES
6118 East Admiral Place
W PENNSYLVANIA
Pennsylvania, Fogelsville
DON MOMR'S HOBBYLAND
Junction Routes 22 & 100
I;llnlsl'lnn\'f. Norristawn

BY TOWN'S HOBBY SUPERMARKET
Routes 202 & 422

Pennsylvania, Philadelphia
RICHARD FRANCIS HOBBIES

5815 Woodland Avenue
MMEInnia. Fittshui

A B. CHARLES & 50N BY SHOP
3213 West Liberty

W TEXAS

Texas, El Paso

FIVE POINTS HOBBY SHOP
2864 Pershing Dr.

| UTAH

utah, Salt Lake City
SKIPS HOBBY HOUSE
4705 Holladay Bivd,

M VIRGINIA
Virginia, Arli n
ARLENGTON HOBBY CRAFTERS
625 North Glshe Read

Virginia, Efiton 22627

:‘.’E.s.d; uunlts‘

Route 2, Bex 202

Virginia, Richmond

Bob's Honsy CENTER

3002 West Cary Street

Virginia, Vienna 22180

KONAC RADIO CONTROL SYSTEMS
Box 386

W WASHINGTON

Washi

CREENMIDOD HOBBY & ERAFTS
SUPPLIES

8414 Greanwood Ave. N.

W WEST VIRGINIA

West Virginia, Kenova
BLEVINS MODEL SHOP
1829 Maple 5t

W WISCONSIN

Wisconsin, Milwaukea 1
OKLAHOMA HOBBY SHOP
1103 W. Okishama Ave.

Dlik )
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IT'S HERE—THE ACE
COMMANDER TRANSMITTER KIT

It's hard to visualize a package this small and
easy to hold that packs the punch that this one
does. The Ace Commander, designed by Phil
Kraft, is the resuit of many requests for a pow-
erful hand-held single channel transmitter Kkit
that would use a standard 9 volt battery of the
Eveready 276 or Burgess 2D6 or Mallory 1603
types. Features a clic tﬁpe push button, which
can be not only felt, but heard as well, for a real
solid keying action. Has a 54 inch antenna that
is base loaded, so that for the input, you prob-
ably have the most efficient output of any tran-
sistor transmitter available. Has no nulls or dead
spots. Features a modulator that produces an
audio signal that is clean at 500 cycles per sec-
ond tone at 100% modulation. May be used with
the K3VK, KRIK, or the Kraft Superhet Receiver
and most other receivers. |s easily and efficient-
ly converted for pulser operation, since the trans-
mitter will follow the fastest pulsing. When used
in conjunction with the Kraft Custom Superhet
Receiver, you have one of the finest proportional
set ups for simple proportional available today.
Instructions feature easy step hg step assembly
details, complete with photos and drawings.

Kit has all components you need, including a
metal case, which measures 5" by 314" by 27,
completely punched. Case is of pre-anodized
aluminite, which wears well. Four transistors,
crystal and all required components. Nothing ex-
tra to buy, except battery, This makes a sweet
little, but powerful, handful. No. 11A41—Com-
mander Transmitter Kit $17.95.

ACE LINES ARE
E-X-P-A-N-D-I-N-G

-

et KRAFT

~ CUSTOM

~ SINGLE

- CHANNEL

~ ALL
 TRANSISTOR
| TONE

~ TRANSMITTER

From HKraft Custom comes the HKraft Single
Channel All Transistor Tone Transmitter. In a
smart gold anodized cabinet, measuring 434 by
6 by 214, this little jewel packs the punch that
is required to override many interfering signals.
Uses a 56 inch antenna with base loading so
center loading is not required, thus increasing
the efficiency of the output. Completely tran-
sistorized, uses only one nine volt battery, yet
packs the punch of many a vacuum tube type of
transmitter. Completely assembled ready to go.
Features sine wave—no splatter—maodulation,
Signal is 100% clean. 400 cps. .., .Only $29.95
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KRAFT CUSTOM SINGLE S/H RCVR

Here it is. The Kraft Custom single superhet
receiver. With a relay, this is a versatile unit.
Pulses excellently and resistant to brush noise
when hooked up as shown in the instructions.
Measures 1% % 1% x 234", Weighs 214 ounces.
This unit, along with the KTx1, will do much to
provide trouble free superhet flying for the be-
ginner. Available in all CB frequencies, except
27.225. Please specify. Also available on 6 meter
frequencies in matched combos on request, write
for details. This is a breakthrough in price that
you have been waiting for. Completely dssem-
bled, tested, ready to go. For use with KTxl
shown elsewhere. Uses 1 9 volt battery. No.
12A40—KR1 Kraft Custom Single Receiver SH

$39.95

(TR

TP IR T iglm T 1;)}‘11: 1
TR

Nickle Cadmium rechargeable batteries are the
heart of today's reliable radio systems. Ace is
proud to offer the genuine NICADS (Registered
Trademark of Gould National),

Voltage of each cell is 1.2 so packs may be
made ur with any amount of desired total volt-
age. Cells vary in capacity sizes from 225 milli-
ampere hours to 4 ampere hours for every R/C
application.

or full details as to phfysical size and milli-
ampere hour ratings write for our catalog. Insist
on genuine NICAD batteries—none better

ACE RADIO CONTROL  BOX 301 « HIGGINSVILLE, MISSOURI 64037

NEW! NEW! COMING!

Coming! An electric brake for your R/C models,
developed by Dr. Walter A. Good. In the testing
stage for over a year, this lightweight unit pro-
vides up to 8 inch ounces torque drag on 2.4
volts, with a drain of only 160 mils. May be used
with 2 to 6 volts. Coil resistance is 15 ohms.
Now get electric braking for your R/C model in
this Ace exclusive, by special arrangement with
Walt Good.

Braking action is by magnetism—employs no
shoes. Use of special formula alloy, cuts residual
magnetism to almost nothing.

WiIII fit most R/C wheels. Designed for a 5/32"
axle.

Packaged with one brake and complete instruc-
tions per package.

No. 25A55—Ace-WAG Electric Brake .. ... .$6.95




(Continued from page 26)

than ==2% over the temperature range
from —75°F to 4+125°F.

The regulator in the accompanying
photograph was constructed from the
printed circuit board shown. The circuit
board was designed for l4-watt resistors
and would have to be enlarged somewhat
to accommodate the 12 -watt size. The con-
structed unit shown weighed 0.19 ounces
and can occupy a space of 0.4 cubic
inches, compared to the 1.54 ounces and
09 cubic inches for the two nickel cads
which it replaced. The total parts cost
depends upon your source of supply but
could easily be less than the cost of two
nickel cads. Although the circuit in Fig. 1
is for systems with a common positive, a
regulator for common negative systems
can be obtained by replacing the 2N1304
transistor with a 2N1305, replacing the
2N1305s with 2N1304s, turning the diodes

ADAMS
PROPORTIONAL
ACTUATOR

many features not found on others of
its type. Designed for 14 A to 15 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
flrg.t 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

around, and reversing the polarity of the
4.8 volt input,

This voltage regulator and a similar
circuit have been used wvery successfully
this past season in the Madison area in
several systems flown by MARCS mem-
bers Frank Baker and myself. In one case
the regulator was used for powering the
receiver in pulse-width proportional sys-
tems, while in another case the regulator
was used as a stable voltage source in a
modulation-frequency proportional system
for powering everything but the transistors
driving the servo-motor. Fig. 2 shows a
tvpical pulse-width proportional installa-
tion using the regulator described above.
Due to the small size of the unit its physi-
cal placement is no problem; it can be
tucked in anywhere convenient.

Atomic Powered Submarine
(Continued trom page 19)
washers were imbedded in the lid during
the gluing stage to prevent pulling through.

The tie-down brackets show in photos.

The drive motor is a surplus 6-volt slave
motor., A 2V-to-1 reduction gear system
drives a 14" prop shaft with a homemade
propeller. A 35" ballbearing was inserted in
each end of the 34" shaft bearing tube,
along with a hard rubber seal next to the
rear bearing.

The most exciting feature of this model
is the realistic diving operations. The Pitt-
man No. 9002B pump motor drives a 58"
nylon prop with a direct right angle gear
drive. A 34" by %" copper tee was fitted
with bearing, seals and the valve as shown
in Fig. 1. The pump fills the tank in 8
seconds. Reversing the motor pumps the
tank dry in about 10 seconds. This opera-
tion is shown by the schematic in Fig. 2.
The most difficult operation of this system
is the opening and closing of the valve,
since the motor has to be pumping until
the valve has closed. The drawback in this
system is that the pump stops just before
the wvalve is closed, consequently a little
water flows back into the tank before the
cycle is completed. But the pump does a
fine job in handling 81 cu. in. of water.

How far down can you go with the sub?
If the antenna touches the water the craft
is on its own, therefore ballast and trim
were adjusted to leave the “sail” plane as
the submerged water line. Once the an-
tenna was grounded, and since the motor
controls were in off position, the stepper
switch was tripped by the shorting action
and the pump flooded the tank. Down she
went! The pump continued to eject water
through the tank vent until the battery ran
down. Since the sub was in the middle of
the lake it had to be retrieved. If it had
been ballasted for negative buoyancy scuba
diver would have been needed to find it.

By the use of four relays, right and left
rudder can be pulsed with automatic cen-
tering after leaving the channels. The sche-

matic in Fig. 3 shows this and that two
limit switches (micro) are needed for each
channel. The cavity in which the rudder
pushrod and linkage is housed is packed
with waterproof prease to prevent seep-
age. Figures 4, 5, and 6 show the rest of
the schematic for controlling operations.

Space is available in the aftsection o
the tank to insert miniature missile tube:
With the present stepper switch channels—
fully assigned, firing of these won't be pos-
sible, but experiments have been carried
out with pop bottle rockets (sold as fire-
works) to add more realism. Given a multi-
channel radio, a typical simplification
would be direct left-right steering with a
Transmite servo, eliminating a steering
motor, gearing and limit-switching. In fact,
the stepper could be eliminated—or kept
on one channel! A printed circuit board
with a series of contacts—the board bolt-
ing to servo case—and a non-neutralizing
servo would directly control various
switching functions required for drive
motor control. Any device requiring acti-
vation through a receiver relay would, of
course, require an additional heavy duty
relay in the circuit to avoid overloading
the receiver relay (or tranmsistor). The
pump valve could be worked by servo.

The sub is set up for 6-volt operation.
Dropping resistors in the radio section re- :
duces voltage for low speed of the drive :
motor, and for 14 volts for tube filaments.
The resistor shown between the tubes op-
erates another relay for the stepper switch
and a time delay relay. To work the step-
per switch a simple 6-volt relay is linked
to the cam shaft. Other relays in stepper
are surplus double-pole, double-throw, 50-
ohm 24-volt units rewired for 6 volts. Sur-
plus 24-volt steering motor works well on
6 volts. Drive motor is a costly 6-volt com-
mercial slave motor ($1 on surplus), but
Pittman boat motor substitutes.

The grouped relays aft are 24-volt 4%

pole, double-throw, rewound for 6 volts

The right-angle steering gear-train was = 4

made from various surplus parts. Rudder

limit switches, visible in one picture, are

for centering—one for each direction. Ac-

tuation is by two cams connected to the

shaft of the right-angle gearing. \
Valve motor is geared down; hub con- ¥

tains a spring to put tension on valve seat

when closed. It is important that tank

compartment lid fit tightly because pres-

sure variations can raise lid, making sur-

facing impossible. When tank is pumped

out, air is drawn through conning tower

vent. Water is ejected from vent in sail. ®

You Too Can Have A U-2 !

(Continued from page 7) i
many of the considerations sounding more
difficult than they really are. Part II will
take up installation in the model plane,
and some of the problems of films, filters.
exposures and photography.

& ELECTRONICS
BIGGER AND BETTER

BASICS FOR BEGINNERS
EXTRA FOR EXPERTS
FULL SIZE PLANS

BRITAIN'S RADIO
CONTROL MABAZINE

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

SUBSCRIBE now: :
1Y 2 §500

2 Yrs. o $10.00

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

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

Address
City. Zone.
State. i

Send 50 Cents for Specimen Copy
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Bits and Pieces
(Continued from page 23)
mentary, Adams states need may soon be
met for actuator for .19-engines; .15-
powered Mombos (Continued on page 00)
flown with older version using Alnico 2

magnel on six volts and aerodynamic rud-

r balance. Ships like Andrews H-Ray

flyable with Alnico 5 unit.
Miniature Magnetic Reed Relays (Omega
Sales & Eng. Racine, Wisc.): Drastic
price reductions announced. (See Omega’s
ad elsewhere in this issue for further de-
tails. )

Reed Relays are seeing increased use.

In most instances where the relays are
usable, they have ability to follow the
fastest pulsing, are hermetically sealed to
provide many switching actions without
ever requiring cleaning.
Sterling Proportional  (Sterling Models,
Beifield & Wister Sts., Philadelphia, Pa.):
Designed by Dick Jansson, this single-
channel pulse proportional system with
MC has significant features, including
actuator power for airplanes up to 52
inches and .19 power, or larger, with rud-
der counterbalanced statically and dy-
namically.

Transmitter—Completely transistorized
with Unijunction pulser, Unijunction tone-
generator, amplified, driving collector-
modulated outpul stage with nominal watt-
age of 145 output to half-wave, center-
loaded antenna. Power source, 18 volts.
Motor control, rate increasing circuit ac-
tuated by control button on front of case.

Receiver—Compartmented Lexan high-
impact plastic case for receiver, actuator.
nickel-cad batteries, associated wiring and

GEE BEE

FLOATS

Operate your model off water,
turf, sand, snow. Made of light-
weight, impact-proof polyethylene.
Finished and ready to fly, with
hardware included for easy
mounting. Attach to any conven-
tional landing gear,

NOW 3 SIZES

19" for .02 to .074

Max. Model Wt. 28 ozs. $ 5.95
28" for .09 to .29

Max. Model Wt. 72 ozs. $ 8.95
33" for models weighing $12.95

‘ up to 8 lbs.
AT YOUR DEALER OR DIRECT

the GEE BEFE line

box 347 forest park station
springfield mass

switch. Superhet tone selective, operating
on 3500 cps. Relayless, double-ended with
transistor switcher output for actuator, and
rate detector circuit for motor. Eight 225
mah batteries.

Actuator—Uses Alnico #35 bar or disc
magnet; disc magnet for ships exceeding .19
power. Marketed with windings suitable
for various voltages between 3.6 and 9.8.
Can be added to any double ended re-
ceiver, relay or relayless. Buill-in stops
and magnetic centering to stop drift at
higher pulse rates. Complete bobbin and
bearing assembly of Delrin, Size 1 x 1 x
134,

* Fibreglas Fuselages (Skiglas, P.O. Box

2281, Santa Ana, Calif.): At $19.95, for
either Falcon 56 or Trisquire wings and
stabs. Width for three Bonner servos.
Glassed-in  firewall, beam mounts, Wing
and stab mounts with indicators for
dowels. Surface primed for color. Mount-
ing rails furnished.

Instrument  Board Decals {America's
Hobby Center, 146 W. 22nd St., New
York, N.Y.): Forty-four different dials on
one cutapart sheet, for scale modelers; 29¢.
Annco Brushes (7714 Colfax Ave. S.,
Minneapolis, Minn.) Silver brushes, 97%
silver and 3% graphite, at 50¢ per set of
two. Includes two silver-plited Beryllium
Copper springs for back-up tension, Con-
toured for correct radius to fit armature.
Orbit Proportional (Orbit  Electronics,
Garden Grove, Calif.): In pilot production
during 1964, this system now is widely
available in both single- and (wo-stick
form with superhet receiver and feedback
servos incorporating built-in pot and dise
output. Full-house system, includes, at
$595.00, nickel-cadmium power packs,
pack rechargers, all cables and connectors.
Airborne weight is 27 oz.

Monitor
(Continued from page 2)

in the weather after it is judged.
Hours pass but nobody judges any
of the scale entries—by now the wind
has dropped to practically zero. Shortly
before the meet ends the scale judge ar-
rives and judges the scale entries. Our buff
promptly re-fuels his ship and rushes over
to sign the flight list hoping for a second
flicht to' boost his flight score. The CD
informs him that he has had his flight
and will be allowed no more—besides the
contest will be over before his turn any-
way, Grumbling that he never saw any
limitation to the number of flights a scale
contestant can have, in the rule book, he
unhappily heads home again.

Our scale enthusiast begins to wonder
if contest participation in RC scale is

worth the effort. He will experience many,

more interesting situations as he competes
in other meets. In many instances, scale
judges have not considered how to judge
scale until the day of the contest. Actually,
the judging guide (section 25.9) does an
adequate job of pointing out standards by
which the models should be judged, but the
judge must become completely familiar
with this section before he attempts to
judge, not during the judging! One in-
stance was noted where the judge was so
unfamiliar with the task that he judged
all the scale entries to the “Free Flight
Scale Rules” before someone pointed out
his mistake.

NEW
1965

FOX

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.

51095

MANUFACTURING COMPANY
FORT SMITH, ARKANSAS

BROADFIELD AIR-MODELS

=

self-service (stand-up)
plane station for re-
fueling & testing.
“Hold-A-Plane” adjustable brackets support plane
waist high. “Hold-Down’ stakes for use on windy
days. Also provides plenty storage room  for youur
meters, batteries, fuel, ete, Legs fold into bottom:
carries like a suit case.

Pre-Fab Kit J-7-F:

.
NO HELP
NEEDED

with an “all purpose”

R/C Field Box
by Broadfield

VIDE

OFF-GROUND

EZY-to-Build: completely pre-fab KIT
Precision-cut plywood panels

Tapered bass-wood legs & anchor clips
"“Hold-A-Plane” brackets-shaped

Hardware-N/P catches, etc. Packaged in
Plastic reusable box

Assembly plan, Color decal. & glue.
“Ideal GIFT for R/C Modelers

Assembled Box J-7-F:
$12.95  (add 35c Ppy  $21.95

ask your deafer or order direct

LI B

ASHLAND, MASS.
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% Superheterodyne

* Fail Safe

% All Transistorized

* Dual Simultaneous plus trimmable motor

% The Intermediate Proportional—Ideal for
Class |, Class |1 & Pylon AMA Flying

% Tone modulated for maximum noise
rejection

* Reliability through simplicity of design

* Size permits installation in practically any
R/C Kit.

Suggested List Price ... ... $249.95

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

CONSISTS OF:

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

APR Recelver—Note Size: |-11/16" X 134"
X 2-1/16", Weighs 33 ounces. Purchased
Separately—Suggested List Price...$74.95

2 APC Proportional Serves—Closed loop
feedback. All nylon drive train for quiet
efficient operation. NOTE SIZE: 2%" X
1-9/18" X 1", Weighs 23 ounces each.
Purchased separately — Suggested List
Price ... b et AR $34.95 each

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

APM Trimmoble Servo—Mechanically
the same as APC above, Purchased sepa-
rately—Suggested List Price.. ... $25.95

Printed Circuit Wiring Beard—Com-
plete with switch and 5 plugs and sockets.
Board circuit automatically does all inter-
connecting. Purchased separately — Sug-
gested List Price ... ... ... $12,95

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

'y T i —a
=Cilizen=Shin.
A T PR S S TR

RADIO CORPORATION
B10 East 64th Street, Indianapolis, Ind. 46220
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Statements like this: “If it's a Sterling
kit I know its exact scale, so I won't have
to bother to check any dimensions,” will
be heard to the amazement of all. The
flyer will notice that some scale contest-
ants are calling out maneuvers not listed
in the scale flight plan, and receiving points
for them. Unless the person tahulating the
flight scores is extremely sharp, he won't
pick this up and these contestants will
receive an abnormally high score due to
the multiplying factor. He will attend con-
tests where the scale models are not all
judged by the same person or persons act-
ing as a team—an impossible situation at
best.

Criticism is useless, however, unless
some suggestions are offered for improve-
ment.

1. CONTEST DIRECTOR DUTY

a. The CD should familiarize himself
with the scale rules so that he can prop-
erly select an interested qualified person
to handle the scale judging. This person
need not be an RC type but should have
a deep interest in all aircraft.

b. Have the judge practice someone’s
airplane prior to the contest date—pref-
erably a scale ship that has been judged
at some previous competition, so that
scores may be compared.

c. See that a fill-in-the-blank type of
judging form is used so that all possibili-
ties of overlooking some feature are elim-
inated. It is strongly recommended that a
carbon copy be given to the contestant
immediately after judging. (Bob Noll of
the Aeroguidance Society is presently pre-
paring a Standard CD Guide which will
include a form used with success at our
annual meet.) He will present this to AMA,
in an effort to standardize contest proce-
dures.)

d. Insist that judging be completed
promptly after each contestant flies, there-
fore allowing each contestant a chance for
improving his flight score. It is admitted
that there is nothing to stop a scale flyer
from flying two or three times before be-
ing judged, but from a practical stand-
point, it is senseless because it is extremely
hard to judge a pile of splintered balsa.

e. Don’t forget scale at the prize table.
It is no easy job to fairly distribute prizes
but scale prizes should be on an equal
basis as any of the other events.

2, RULES IMPROVEMENTS

To have a competitive airplane at pres-
ent one must build to the rules and, let's
face it, “A retractable trike-geared, flapped,
light-blinking, bomb-dropping, single-en-
gined WW II fighter” is an unbeatable
combination! The rules must be trevised
so that a WW 1 fighter, or for that matter
any aircraft, theoretically can compete on
equal footing. Multi-engined aircraft pres-
ently are under a distinct disadvantage.
Specific proposals would be as follows:

a. Eliminate paragraph 24.4 “Qualifica-
tion Flight” entirely. It has proved to be
nothing more than a confusion factor. This
section alone would scare the life out of a
builder considering a scale SE-5.

b. Revise paragraph 24.9 “Flight Plan.”

The present flight plan can total 55 points
but 25 of these points can be earned with
ground handling maneuvers thereby giving
a decided advantage to trike-geared air-
planes. The ground maneuvers should re-
main, but a number of additional air man-

FOR YOU: ~

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

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

Whether at home or abroad, your RCM
editors are constantly searching for new
and better material. Foreign news, com-
piled by Cliff Rausin, is brought to you
while it'is still news; W. R. Weaver dis-

cusses RC techniques in the Far East}
|

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

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

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

1
Gentlemen:
Enter my subscription to R/C MODELER

[] fer 1 year for § 5.50
O for 2 years for $10.00

Nemas.

Add

City. State.

R/C MODELER |

P.O. Box 487, Slerra Madre, Callf.
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euvers included. They should be capable
of being accomplished by practically all
aircraft, thus lowering the ground man-
euver percentage.

c. Revise paragraph 24.6 “Scale Opera-
tions.” The present system should be

¢ zatly expanded to include a number of

%eralions capable of being accomplished
by any airplane. There should be, how-
ever, a limit to the number of scale opera-
tions allowed. I am in favor of lowering
(a) “Retract and extend landing gear”
to 10 points, and having a continuation of
the 10-point maximum for all added scale
operations.

d. Eliminate paragraph 24.7 “Multi Mo-
tors.” Multi-Motors could be nicely
covered under paragraph 24.6 “Scale
Operations” by allowing a maximum of
10 points for each engine in excess of one.
Remember that this is then a multiplier
and would result in an average of 200-250
points per extra engine depending on flight
score. The balance of the wording of
paragraph 24.7, making it necessary for
each extra engine to provide needed thrust
and run until maneuver 24.9.6, should be
retained.

e. Revise paragraph 24.10. With the
added maneuvers mentioned earlier, more
flight time will be needed. I feel that the
flight time should be raised to 11 minutes.
With the present 7-minute limit there is
not enough time for more than one or
two of the scale operations presently out-
lined.

Unfortunately, it is already too late
to change the RC scale rules for: 1965,
but it is hoped that the above comments
and suggestions will trigger action to do

= job in 1966. (by Hale Wallace).

EEDED: A-NEW DEAL FOR SCALE:
Before any rules can be changed or care-
fully examined, the RC Scale event must
be clearly defined.

At present the event is used primarily
as a public relations device by Contest
Directors aware of crowd appeal. It fre-
quently is treated like a step-child of the
Class TII Pattern event (Scale flights
worked in between the Pattern flights),
using the same judges and, of course, the
first and last parts of the Pattern event
maneuvers. I favor a separate and distinct
R/C Scale pattern tailored to specific
needs, and judged by judges at least as well
informed and sympathetic as the Scale
static-points judges are. The pair of judges
that have just judged a breathtaking con-
test winning flight by Cliff Weirick or Jim
Kirkland are not likely to be greatly im-
pressed by the scale-like performance of
a Waco 9 with uncertain ground handling
characteristics (just like the real one!).
And when this Waco completes the Proce-
dure Turn and wobbles and yaws its way
back on the Return Straight Flight buck-
ing gusts (just like the real one) it defi-
nitely does not behave like a Candy.

Scale has its own peculiarities and these
must be taken into consideration. Because
of the way Class III and Scale are run to-
gether in the same flight lines, the Scale
plane that comes most nearly to perform-

g like a Class 1II entry will receive (by

cessity) the highest flight points. And
since the flight points count so high (mul-
tiplied) the fellow with the highest flight
points usually wins, even though other
planes heavily outpoint him in Fidelity-
To-Scale and Workmanship.

GRID LEAKS ® May-June 1965

MULTI-SERVOS

FOR RADIO CONTROL SYSTEMS
OF R/C PLANES o BOATS ¢ CARS

THE MANUFA

DIRECT FROM CTUREg,
Look at These Exclusive Features from ANNCO
* WEIGHT — 2R — 1.3 ozs. 2 RL — 1.7 ozs,

* SIZE — 347 x 194" x 134",

% THRUST — Over Three Pounds.

* TRAVEL — 58" Straight Linear.

* TRANSIT TIME—12 Sec. from Neutral.

* MOTOR—5 OHM—180 ma no load.
Stalls at 600 ma @ 2.4 v.

* BRUSHES—97% Silver Graphite,
* AMPLIFIER — All Model 2RL Serves

are equipped with our 7 transistor ampli-
fier (DK-7) that features complete burn
out proof operation while adjusting cen-
tering, or if adjacent reeds are driven at
the same time. DK-7 sold separately @
$11.95 ea. ppd.

NO. 2R (Relay). ..... .Only $7.95 ppd.
NO. 2RL (Relayless). . .Only $19.95 ppd.
SELF NEUTRALIZING OR CAN BE SET UP FOR TRIM.

SAVE — NOW

Orders will be shipped postpaid within the U.S.A. and Canada (except e
Air Mail add 25¢ each). Foreign Countries — add 50¢ each for regular @
mail or $1.50 each Air Mail. SEND YOUR ORDER TODAY! Ld

® Dealers, Write on Your Letterhead for Special Set Up....Only Bona Fide Hobby Dealers Accepted. ®

®
:A""co ENGINEERING COQ. 77\:cowrax ave so

MINNEAPOLIS, MINN. 55423 @
[ 4
9000000090000 000000000000000c08000600 00 0@

| just love tigers. Especially the
flying kind. There are lots of
tigers in the Academy of Model
Aeronautics. They build and fly
model airplanes. Sometimes at big

spectators, And big trophies for
winners. One of those dreamy
tigers gave me his AMA pin. Now
| am collecting tigers—and pins.
You can be a ftiger, too. Join

921£=s_+s_ﬂrire_ lhﬂ-e_ are lots of the AMA.
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{ Fols Lo Datesinf Birthe ooy . (license based on age July 1, 1965) |
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This fast sloop is controlled precisely by 4 or 6 channel
radio. 65 in. long. O.A. and 7 ft. high, she will not
capsize. Performance delights veteran sailors — yacht

can be navigated by beginners.
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Nylon sails with emblem ... ...

Complete yacht with sails, less ra

Fiberglas cockpit cover (shown)

dio control

durable, lustrous Polyester finish — all hardware, R/C mounting deck, mast,
boom and jib club with complete illustrated instructions and plans for sails

As these yachts are in great demand, inquire NOW for further details and prices from:

Reynolds MANUFACTURING COMPANY

3010 Chris

Lane .

Orlando,

Florida .

425-1713

The fellow who normally flies Class III
(and therefore is proficient at flying the
full Pattern) builds a Sterling P-63 (not
hothering to add any special details), and
easily beats the guy who spent a year
researching and building his 1936 Rear-
win Cloudster! The fellow with the Rear-
win flies a conservative (and competent)
flight, well controlled, and very realistic.
It is not the kind of flight to send the
crowd into hysterics—it's not that kind of
plane. This suggests that the flight points
count too heavily relative to other points.
I would not want rules to permit a badly
flown plane to beat the others simply be-
cause it was loaded with detail, but T be-
lieve a better balance can be achieved be-
tween flight and static points.

1. ENCOURAGE MORE ENTRIES

Interest in Scale is increasing every-
where . . . yet it is still difficult to get

ten good entries in one contest. Many
“sport” flyers have been scared away from
RC competition because it has become so
dominated by a relative few “experts.”
This must not be permitted in Scale .
let this be the event that encourages the
beginner to “get his feet wet” in a “low
pressure” event.

2. NO ONE TYPE ADVANTAGE

A Piper Cub (if beautifully built and
detailed) should have an equal chance to
win against a B-17 with rotating ball-
turrets! Gadgetry and the number of en-
gines should have nothine whatsoever to
do with the matter. If you want to give
extra points for engines then why not
extra points for wings. An Armstrong
Quadraplane would then have a chance
at beating a DC-7? World-War II type
fighters should have no advantage against

Dealens Tnguire jor Special
Tntroductory Offer . . . .

*-—- Big or Small - Build in One Piece with Dihedral
W — Rotates 360°~ Work on Wing Bottom!
Y — Mounis on Wall or Bench

AJUSTOLIG . . . 52 E. WASHINGTOMN 5T, . .

FULLY ADJUSTABLE - FOR
R/C & U-CONTROL WINGS

- FRAMKFORT, IND. 46041

two-place lightplanes, etc. 3
3. PLANE STAR ATTRACTION

In the Class Ill Pattern event the op-
posite is true . . . the fiyer is the star. In
Scale the plane should be the major at-
traction. In the case of Scale the builder-
of-the-model rule should be made even
stronger!

I believe luck of rules that promote the
RC Scale event causes the inability to
capture the interest of many who would
participate and will produce this even-
tual alternative.

Highly proficient Class 111 flyers will
consort with the top builders to produce
winning combinations that will, in effect,
exclude the “builder-flyer” as we now
know him. The event will simply become
overpowered by the same people who now
dominate the other events. The argument
in their favor and the one they will likely
expound is: “Well, you RC Scale builders
spend so much time building and putting
on those details you never have time to
fly as well as we do . . . you've had vour
chance and you've blown it . . . you build
4 pretty plane and we will fly it for you.
now isn’t that fair? They do have a
point!

We still have a choice. Before we admit
that the Scale modeler has failed, let’s see
if something can be done to give him an

incentive, before we throw the event to_
the experts. Let's examine past mistak i
and redraw the rules in such a way as ¢

bring the Scale lover out of his shop and
over to the flight line. If we do not make
an effort, there will soon be no place left
for the modeler who is not willing to spend
all his time on his hobby. (by Woody
Woodward) .

GRID LEAKS ® May-June 1965




!
T4
4
!
T4
04
4
s
L4
s
L4
4
s
L4
4
L4
/
#:
/!
1
4
%
4
i
!
74
/!
/!
rs
G
L4
14
o
4
ot
%
4
i
i/
/!
4
/!
i
1
s
1
74
3
4
04
l4
Cé
i
/|
%
T
G
Iy
T4
1t
T4
4
'
04
¥
!
%
T4
04
04
G
!
b
%
/
04
%
i
o
!
b
4
T
5
I
T4
!
i
4
!

4
%
o4

'
4
/1
la

Kra

Oustom Radio Control

FRANCHISE DISTRIBUTION PLAN!

This is a first in the R/C industry. It will provide the finest in distribu

ALABAMA, Birmingham
BILLS HOBBY HAVEN

2102 Warrior Rd.

ALABAMA, Montgomery 36111
STRICKS

2832 Colonjal Drive
ALABAMA, Selma

KENS MODEL SUPFLIES
Kings Road

ALASKA, Spenard

RADIO CONTROL SPECIALISTS
P.0. BOX 4-1374

ARIZONA, Phoenix 85012
WEBSTERS HOBBY HOUSE
521 Camelback Rd.
ARIZONA, Scottsdale
HOPKINS R/C HOBBY SHOP
4806 Mo. 85th Street
ARIZONA, Tucson

OONS HOBBY SHOP

5329 So. 12th Ave.

Box 11187

ARKANSAS, Fayetteville
DONS HOBBY SHOP

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

CALIFORNIA, Bakersfield 93301
STEWARTS HOBBY SHOP
900 21st Street
CALIFORNIA, Bueliton
VALLEY HOBBIES

P.0. Box 264

CALIFORNIA, Burbank

T & A HOBBY LOBBY

3518 W. Victory
CALIFORNIA, Covina
COVINA HOBBY CENTER

167 E. College Street

CALIFORNIA, EI Monte

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

FOSTERS TOYS & HOBBIES
309 F. Street

CALIFORNIA, Fresno 21
EASTMAN HOBBY SHOP

1449 Fulton Street
CALIFORNIA, Fullerton

GENE DYCKS HOBBY HOUSE
1056 So. Brookhurst Rd.
CALIFORNIA No. Hollywood
VALLEY PLAZA HOBBY SHOP
12160 Hamlin Street
CALIFORNIA, Long Beach 90808
CRAFT SERVICE HOBBY SHOP
3966772 Studebaker Rd.

CALIFORNIA, Los Angeles
COLONEL BOBS

3707-09 W. Fico Blvd.
CALIFORNIA, Northrid%e
LARRY'S HOBBY CENTER
8960 Reseda Blvd.
CALIFORNIA, Dakland
ROOTS HOBBY HUT

6036 Telegraph Ave.
CALIFORNIA, Pasadena

ACE MODEL SHOP

1655 E, Colorado Blvd.
CALIFORNIA, Redding 96001
SHASTA MARINE SALES
1635 Garden Avenue
CALIFORNIA, San Anselmo
GUMNINGS HOUSE OF HOBBIES
562 San Anseimo
CALIFORNIA, Santa Barbara
ATKINS HOBBYCRAFTS

16 W. Anapamu St.
CALIFORMIA, San Francisco
FRANCISCAN HOBBIES
1935 Ocean Avenue
CALIFORNIA, Sacramento

C & M HOBBY SHOP

1613 Del Paso Blvd.
CALIFORNIA, San Jose

ED'S HOBBY SHOP

1362 Lincoln Avenue

CALIFORNIA, Santa Monica
EVETTS MODEL SHOP

1636 Ocean Park Blvd.
CALIFORMIA, Ukiah

UKIAH WAREHDUSE SALES
976 No. State Street
COMMECTICUT, Hartford 06103
HOBBY CENTER

222 Pearl Street
CONNECTICUT, Waterford
SHORELINE MACHINE CO.
97 Post Road, Box 222
DELAWARE, Newark 19711
NORTHROP RADID CONTROL
56 Holly Lang

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

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

FLORIDA, Pensacala 32505
BOBES HOBBY HOUSE

3319 Mobile Highway
GEORGIA, Atlanta
COLESONS HOBBIES

1891 Childress Dr. S.W.
HAWAII, Honolulu

TED'S HOBBY SHOP

1079 So. Benetonia Street
ILLINO1S, Barrington
LANGES BIKE SHOP

120 W. Main Street
ILLINDIS, Belleville
HAROLDS RADIO CONTROL CENTER
200 Optimist Drive

ILLINOIS, Chicago

WEST TOWN HOBBY SHOP
5714 W. Chicago Ave.
ILLINOIS, Hamilton

THE POT SHOP

940 Broadway

ILLINOIS, Harrishurg 62946
THE HOBBY HOUSE

19 South Main

ILLINOIS, Monticello
KAISERS STORE

State & Washington
ILLINOIS, Quincy

ED'S HOBBY SHOP

18th Koch Lane

10WA, Des Moines 50309
I0WA SERVICE COMPANY
12th & Mulberry

10WA, Hampton
REMINDER PRINTING COD.
10WA, Webster City
HOBBY HOUSE KNIGHT RADIO &'
Box 312

KANSAS, Lawrence

GEDRGE'S HOBBY SHOP

1105 Massachusetts

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

HOBBY HUT

2309 South Seneca
LOUISIANA, Alexandria 71303
SMITHS HOBBY LOBBY

2123 Linda Road

LOUISIANA, New Orleans
HUB HOBBY SHOP

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

1253 D. Shreve City

MAINE, York 03908

DOWN EAST MODEL SUPPLY
Scotland Bridge Road, RFD 1
MARYLAND, Baltimore 21234
CITY WIDE

7913 Harford Rd.

MASSACHUSETTS, Attleboro
HOBBY HUT

166 Pine Street

MASSACHUSETTS, Cambridge 02138
CROSBY HOBBY CENTER

1704 A Massachusetts Ave.
MICHIGAN, Detroit

JOE'S HOBBY CENTER

9810 Wyoming Street

MICHIGAN, Flint

HOBBIES, INC.

3302 Corunna Rd.

MICHIGAN, Kinross

LOPP'S HOBBY & MODEL SUPPLIES
Box 145

MINNESOTA, Minneapolis

WOODCRAFT HOBBY & ARCHERY STORE

903 West Lake Street

MISSISSIPPI, Gulfport

THE HOBBY SHOP

2500 16th Avenue
MISSOURI, Florissant
BOBS HOBBY CRAFT SHOP
426 St. Francis St.
MISSOURI, Raytown
WILSONS RAYTOWN HOBBY
6125 Blue Ridge Rd.
MISSOURI, Rolla

ROLLA PET & HOBBY SHOP
605 Pine Street

MISSOURI, Springfield 65604
JIM’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
MEBRASKA, Lincoln 68501
FLITE LINE INDUSTRIES
Box 853

NEVADA, Sparks

SIERRA DISTRIBUTORS
1939 Prater Way

MEW JERSEY, Red Bank
HOBBY HEADQUARTERS

62 White Street

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

NEW YORK, New York

MODEL CRAFT HOBBIES RETAIL INC.

314 Fifth Avenue

NEW YORK, Bronx 71

BROWNS HOBBY CENTER

6031 Broadway

NEW YORK, Buffalo 21

GRELLS TOY & HOBBY

5225 Main Street

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

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

NEW YORK, Tarrytown 10591
ANDY WRIGHTS PRODUCTS

16 Woodfield Terrace

NEW YORK, Vestal

CUSTOM MODEL SHOP

729 Delano Avenue

NORTH CAROLINA, Burlington
RONNIES HOBBY SHOP

111 So. Main

MORTH CAROLINA, Greenshoro
COBLE SPORTING GO0DS CO.
119 No. Green Street

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

24 B North Main Street
OHIO, Cincinnati 45224

THE HOBBY SHOP

5754 Hamilton Avenue

- tion 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. [TTT A TETN MV CTTA T (N DR 11830

OHID, Cleveland

GENES MODEL SHOP

14506 St. Clair

0H10, Columbus 43211
LINDEN HOBBY & BIKE SHOP
2458 Cleveland Avenue
OHID, Lima
WIFES HOBBY SHOP
712 Bristol Avenue
OHI0, Ohio City

GLENMORE HOBBY SHOP
R.R. #1

OKLAHOMA, Tulsa

HOUSE OF HOBBIES

6118 East Admiral Pl
OREGON, Fortland 97217
HOBBYLAND

4503 No. Interstate
PENNSYLVANIA, Feasterville 19048
FEASTERVILLE HOBBY SHOP
244 Bustleton Pike
PENNSYLVANIA, Fogelsville
DON MOHR'S HOBBYLAND
BOX 211

PENNSYLVANIA, Monroeville 15146
LORESKIS PHOTD & HOBBY MART
R.R., 22

PENNSYLVANIA, Philadelphia 19111
ALLIED HOBBIES

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

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

SOUTH CAROLINA, Myrtle Beach
MOORE DRUGS, INC.

1107 No. Kings Highway
SOUTH DAKOTA, Sioux Falls
DONOVAN'S HOBBY CENTER
1409 Thompsen Dr.
TENNESSEE, Tullahoma

THE HOBBY CRAFT SHOP
317 So. Anderson

TEXAS, Amarillo

AMARILLO HOBBY HOUSE
4400 So. Washington
TEXAS, Dallas 8

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

G & G MODEL SHOP

2522 Times Blvd.

TEXAS, Texarkana 75501
MODELTRONICS

2705 Milam Street

TEXAS, Waco

THE HOBBY SHOP

521 No. 18th

UTAH, Salt Lake City
KEITHS HOBBY HOUSE

170 E. Bth South
VERMONT, Burlington
CASSLER'S INC.

333 M. Winooski Avenue
VIRGINIA, Elkton 22827
EASTSIDE HOBBIES

Route 12, Box 292

VIRGINIA, Norfolk 5
ZEFHYR 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 HORSE

5500 Capital Court
WYOMING, Sheridan
THE MODEL SHOF

659 Marion Street
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¥ CHECK THESE FEATURES!

The Babcock BC-22 Proportional System has been

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

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

¥ Interference free! ¥ Two standard 9 volt”tran-
¥ 5 ounce airborne weight! ?:f;oral?gé:ﬁzezysﬁiﬁr o
¥ Guaranteed ground range

1500 feet — consistently

tested in excess of 7/8th

mile!

DIGITRAN  $69% et £ Shtonciaiome
P.O. Box 666 [] C.0.D.ORDER

All Digitran single channel sys- tagana Bssch;jCalit. 92452

tems will include the improved NAME T [J BC-21 SYSTEM

BCR-18A transmitter and all- ARedamts 1 cavemsse 2

new BCR-19 receiver. Provides :

right, left, up, and down from STy - o L., GHOLRAN

a single control stick, plus quick AMOUNT ENCLOSED WITH ORDER $___ BALANCE $__

blip moter control function, PLEASE MAKE PAYMENT BY CHECK OR MONEY ORDER. 20% DEPOSIT REQUIRED ON C.0.D. ORDERS CALIF.
RESIDENTS ADD 4% SALES TAX. POSTAGE PAID ON ORDERS OVER $25 UNLESS C.0.D.




