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TOTAL AIRBORNE WT:701. A I. LCO

NICKEL-CADMIUM

POWER PACK: 1.2%1.2x2.] g .
RECEIVER/ACTUATOR GALLOPING GHOST" SYSTEM

UNIT: 1.85%54=1.8 HIGH ¥ A COMPACT, SUPERHETERODYNE RECEIVER

 THE RAND LR3 ACTUATOR
¥ THE MINIMUM OF LOOSE WIRE
¥ A HIGH POWER ALL SILICON TRANSMITTER
’ % A SINGLE NICKEL CADMIUM POWER SOURCE FOR THE RECEIVER-ACTUATOR
¥ AN INTEGRAL POWER SWITCH AND CHARGING JACK
oo = e 2 ; . i
= Produced by The Hall Company, with modern manufacturing facilities and
fine craftsmanship, following a year and a half of engineering design,
- deve lopment, testing and refinement,
o
b .
i The Hallco 103 is a single channel proportional system operating on the
J "galloping ghost" arinciple and designed to match the characteristics of
& the Rand LR3 actuator, It proportionally controls the rudder and the eles
“ vator and includes trimmable motor control. It is designed to fail-safe
A with loss of signal to low motor, neutral rudder and slight up elevator.

The Hallco 103 brings to the simple proportional field the high reliabil-
ity and guality previously found only in higher cost multi-servo propor-
tional equipment,

¥ COMPLETE FACTORY ASSEMBLED UNIT
% FLEXIBILITY AND EASE OF INSTALLATION

PRICE COMPLETE % excecient mance

ILESS XMITTER BATTERY) 3 1 3/4 HOURS OF SAFE FLYING BETWEEN
BATTERY CHARGINGS

50 Hallco Battery Charger..$6.95
e See your deoler. I not availoble, write direct; prices
postpaid. Ohio residents odd 4%

ACTUATOR CAN BE READILY /TO RUDDER
HALLcO 103 0

REVERSED TO CHANGE MOTOR e
TYPICAL INSTALLATION FAILSAFE RELATIONSHIP. \ gt -="o Rudder

T0 ELEVATOR

SEE OUR DEC’67
ADVERTISEMENT

PACK BATTERY
IN FOAM & PLACE —
IN NOSE K

BATTERY. CHECK  POINTS
CONNECTOR "
AR ANTENNA TO TAIL
v EXTENSION
J POLYURETHANE COATED TO MINIMIZE
FUSELAGE MOUNTING BLOCK MOISTURE & VIBRATION ETC.

Temper-lock L ANDING GEARS

b Hallco Thickness and Approx. Axle Suggested
A ALLCO Temper i OCk Part No. Mounting Surface Tread Size ¥Model Wt (lbs) Price
n ” Medium BT0S-1 040 x | x 2 T B=32 Under 1.7 §2.5¢E
Duty 105 050 x 1.1 x 2.5 8.7 6-32 1.7 to 2.7 3425
Models: 060 x 1.2 % 3 10.3 8-32 .7 ta 3.5 3.55
L080 x 1.5 x 3,2 12,8 8-32 3.5 to'b,5 3.95
100 % 2 x 3.5 15.0 8-32 k.5 to 6.0 4.25
SAVES ® RE-BENDING Heavy B106-3 D80 x 1.2 % 3 10.3 8-32 3.5 to 4.5 3.80
Duty 81064 00 x 1.5 x 3.2 12.8 8-32 4.5 to 6,0 4,25
$ O S Models: BI06-S  .125 x 2 x 3.5 15.0 B-32 6.0 to 8.0 4175
The pressed-in locknut holds the axle.
The Sempornd aleisbim holds is chipe. See your dealer. If not ovailable, write direct; prices
ANODIZED BLACK OR CLEAR postpaid. Ohio residents odd 4% Specify block or clear L.G.

H CO PRODUCTS, INC. 416 EAST WATER ST.--- P.O. BOX 38158 :-- URBANA, OHIO 43078




Goodbye silk-
Goodbye everything!

coverife

Pat. Pending

makes all known
covering fabrics
obsolete!

100 TIMES STRONGER THAN SILK—
SAVES 75% COVERING TIME—COSTS
50% LESS BECAUSE IT SAVES COATS AND

COATS OF PAINTING—NEVER, NEVER,
NEVER SAGS, BAGS, WRINKLES OR CRINKLES— P
NOT EVER! i =

Application: No glue—ijust lay in place—iron—trim—it's
done!

Strength: The strongest covering material yet developed.
Strengthens entire plane. Weatherproof. Won't rot, mildew,
sag, wrinkle, creep or become brittle.

Painting: COVERITE has a built-in filler coat! You get a
glass-like finish with only % the amount of paint or dope.
Testing and Research: Researched for over six years . . .
passing the most rigorous bench and field tests.

Bonding: Iron-on application eliminates gluing. Adhesive is
heat activated . . . permanently seals and bonds COVERITE
to the model. No fuel seepage under seams.

Economical: COVERITE saves you time, money and aggra-
vation! Costs less than half the old method. Try it and see
for yourself.

Only $2.95 a 22" x 40" sheet

TRY IT ON US—FREE—We'll PATCH YOUR NEXT PUNCTURE!
We'll send you a sample of COVERITE large enough to patch
your next puncture in your fabric-covered model. Send a
self-addressed, stamped envelope to: COVERITE—Sterling
Models, Belfield & Wister Streets, Philadelphia, Pa. 19144,
Ask Your Dealer or Write:

BALSA CORPORATION OF AMERICA = COMMAND MASTER DIVISION OF STERLING MODELS = BELFIELD & WISTER STREETS = PHILADELPHIA, PA. 19144
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COVER PHOTO: There's o story behind Frank Pierce's in-
| teresting studio shot of the two cute RC jobs. It seems
that Frank was experimenting with unique effects, just
focling around, so to speak. He should fool more often!
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Would you helieve: For every two hoys hetween

12 and 15 years of age who build airplanes,

A survey is a valuable tool. It provides facts. Without
facts one cannot conduet an effective business or, in any
endeavour, obtain optimum results. It is nearly 30 vears
since a decent survey was conducted in this field. We mill
around like a gaggle of opinionated idiots. Everybody is
an expert. In the confusion of tongues, little is accom-
plished. Yet to meet our problems we need more than
ever to know facts.

Before the writer is a 48-page, impressively docu-
mented survey tabulation: The Seventh Triennial Youth
Market Survey, by The Young Catholic Messenger. The
Young Catholic Messenger has an audience of 615,000
young people (survey between ages 12-15), and is
described as a teaching aid. It is to be noted that the
survey, like so many conducted by magazines, is aimed
at the procurement of advertising — you need facts to
impress prospective customers. The Messenger perhaps
is not the largest thing of its kind — but it well serves
our discussion. Its present list of advertisers includes
Cox, Revell, AMT, Aurora.

Without reading significance into the survey results, a
rundown of facts, as they occur, may be interesting. Of
the boys some 52.1% receive a weekly allowance amount-
ing to $1.09; 59° of the girls receive an average of $1.10,
Some 65.8% of the boys earn additional spending money,
averaging $4.81 weekly; for the girls, it is 52.3% and
$2.39 weekly. Almost 95% of both boys and girls save
money; how much is not stated.

A total of 3200 questionaires was sent to students in
1600 schools selected on a geographical pattern. 747 boys
answered questions on hobbies. As of last June, 4% of
these built model airplanes, 15.7° cars, 16.7% simply
“models.” 18.9% collect coins, 15.1% stamps, and, would
yvou believe (?), 2% collect rocks. So for every two boys
who build model airplanes, one collects rocks. Since
the survey the slot-car market dropped off.

You may be interested in reading preference. The
first 10 magazines are: Boy's Life, American Girl, Life,
Look, Catholic Miss, 16 Magazine, Seventeen, Teen,
Reader’s Digest, and National Geographic. Among maga-
zines specifically mentioned in accountable quantity is
MAD. Buried in miscellanous must be the model air-
plane magazines; but before industry reads anything into
this, we point out that the only brand names apparently
known to these youths are the better known plastic scale
kit manufacturers. And monster kits are quite popular.

To the question “what type of kits have you had,” 676
boys and 351 girls responded. 8747 of these boys
have had car kits, 73.7% airplane kits and (21% were
engine-powered planes) 123°c power-operated cars.
Monster kits check in at 41.4%. Again, no comment! Boats
rate 55.9%, trains 32.8%.
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one prefers rock collecting?

Of approximately 860 boys answering the question, 83
entered contests; also 9 girls from about 900. Of 76 boys
from that 860, three (4%) entered model airplane con-
tests. We might suppose that at least one was an AMA
member! If so, he is not interested in radio control, be-
cause RC is not mentioned anywhere in the survey,
Youth of 12 to 15 years of age apparently doesn’t know
that it exists.

Odd thoughts run through a publisher’s mind. Guil-
low, for just one, does a big business in wonderful stick-
and-paper beginner and sport models, many rubber
powered. Other firms have sizeable production in this
area. But we must assume that the model aviation we
have evolved (did we outgrow the field?) and seek to
promote, has little relationship to today's fantastically
growing vouth (12-15) market,

There is an interesting pattern in the publications
field. In the beginning, when something is new, all
things are on a relatively simple level, as they were
just after the Lindbergh era. Age levels went up con-
stantly since then, as did technical aspects. Progress
was exhilarating. But what vacuum did we all leave
behind us? Have we insured a life-cycle?

AMERICAN AIRCRAFT MODELER's experience has been
bitterly frustrating in the beginner field. Because of our
awareness of youth, many boys (and parents) have sub-
scribed. The few simple projects we have managed to
present have had eloquent response. The bottleneck is
the appalling fact that almost no one has the imagination,
the approach and the ability to create passable designs.
Designers don't think “right” any more. Whether free
flight or control-line, a designer must get inside a young
fellow’s mind to appreciate his problems. For example,
a kid that goes to a hobby shop for lines may end up
with a mysterious, expensive reel on which two wires
are wrapped — like a miniature telephone cable spool.

What in tarnation is a blind nut? We lack concept,
intuition, thoroughness, ability to explain detail. What
flying sites are we designing for — a cul-de-sac in a hous-
ing development? A farm? A parking lot? A back-
vard? Schoolyard? Starting an engine is a problem. Who
knows what stretch winding is, how you do it, and the
thrills that result? Do you know — you, sir, right there
— what high-start is?

When did you last see an article on simple, how-to-
cover? Or how to work with balsa? Or even how to fly
an airplane? There are questions by the thousands hut
few answers. Why does the hapless dealer, at best a
harried spokesman, have to teach his customers for us
when the time and effort required could cost him his
business? If rock collecting is competitive, the challenge
is obvious.
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NEW AND ANTIQUARIAN AVIATION PUBLICATIONS

NEW! THE CALER ILLUSTRATED SERIES! Announcing a brand new
lina of fine quality. yet inexpensive, publications, which will feature
interesting awrcrall, Aces, important battles, and related subjects
THE JUNKERS Ju 8BA-5 & A-4. Heinz J Nowarra. First in the ex
citing new CALER ILLUSTRATED series. Author Nowarra served as a
group |eader with the Junkers factory during WW Il Featured are
maore than 70 photos, full-color scale drawings, unit markings. & a
cutaway drawing. Great for air historians & modelers $1.95
NEW! THE JEW WITH THE BLUE MAX. Heinz J Nowarra, Second
in the Caler Illustrated Series Fantastic and previously suppressed
account of Wilheim Frankl. WW | Jewish Ace Now the comoplete
story can be told! Features many photos of Frankl, his compan.ons,
and the aircraft they flew Excellent! $1.95
NEW ! THE JUNKERS Ju 87! Companion ta the Ju 88, this fine pub-
lication was aiso authored by Heinz |, Mowarra Traces the develop:
ment of these dive-bombers from their inception. Many phates, in-

cluding same in color Plenty of info on markings $1.95
Ask for them at your local hobby shop or order direct
MODEL BUILDERS: Send 25c for our complete, illus-

trated lists of model airpfane plans, decals and supplies

WE'LL SAY GOODBYE. Rare account of the 307th Bombardment
Group, printed in Australia during 1945 Pictures markings. per-
sonal insignias, and many aircraft photos. Covers hife and times
experiences of the group. A collector's (tem! $18.50

THE AERO SERIES. OQutsianding series of high-quality, yet low.
cost publications for hobbyists. modelers, and collectors. Each
contains markings, scale drawings. pholographs. and color infor:
mation YOL. 1. Me 109, VOL 2 NAKAJIMA K|-B4 (FRANK), Vol. 3
CURTISS P-40, VOL. 4 HEINKEL HE 162, VOL. 5 BOEING P-12
FAB, YOL. 6 REPUBLIC P-47 THUNDERBOLT, VOL, 7 KAMIKAZE
OKl V-1, NATTER, VOL. B JUNKERS JU.87 STUKA, VOL. 9 DOR.
NIER DO 335, VOL. 10 SPITFIRE, VOL 11 CORSAIR, YOL. 12
HEINKEL 100, ¥OL. 13 HEINKEL 177, VOL. 14 MESSERSCHMITT
262, ¥ 15 P-51 MUSTANG, VOL. 16 MESSERSCHHI'I'I’ Bflll]
Available fram better hobby stores, or order direct h $3.00
AIRCRAFT ILLUSTRATED. From Austratia, glorious full comr prints
of authentic, care! uI!y researched paintings. 14" x 12" size. suit.
able for framing Mow available- BOOMERANG, BEAUFIGHTER,
P-40, TIGER MOTH, CATALINA, SPITFIRE, P-38, BEIUFO“ B-29
SUPERFORT, SBO-4 DAUNTLESS, KAWASAKI Ki 61 TONY, B-24D
LIBERATOR, LANCASTER, CR 42, Available from ketter hobby shops
or order direct. Each $1.10 or 5 for §5.00.

SPECIAL: LIMITED EDITION PORTFOLIO AIRCRAFT ILLUSTRATED.
Hand signed by artist Ray Monisett A handsome soft-bound callec.
tion of the first 12 of the Aircraft illustrated full-color prints, on|
the finest guality stock and written description of awrcraft. $14.95
THE U, S, AIR FORCE IN KOREA. R F. Futrell The official
USAF Mistory of the Korean War, 195033 A remarkable docu
mentary which includes Ace lists. maps. and photos. Special $3.75

CURTISS AEROPLANES., Originally printed n 1920, Photos and

specs on: IN. Ornole. Seagull, Standard J.1. Wasp Tripe. NC.4
Eagle. 0X- 5 Motor, K-6 Motor. K.12 Motor. plus brief summary
of Curtiss ''firsts™ $1.00

MARKINGS AND CAMOUFLAGE SYSTEMS OF THE LUFTWAFFE AIR-
CRAFT IN WW 11, Karl Ries. Classic works! Feature hundreds of illus-
trations and pheotos, some in color, showing markings. insignias
emblems and codes. Yol. |, Vol. Il, Yol. I1i. Each $7.50
THE SOVIET AIR FORCE. Asher Lee Historical work on Russian
aviation, covering the Russian Civil War, Spamsh Cinl War,
WW 1|, Korean War. and later. lllustrated with photos $5.95

DIARY OF A CANADIAN FIGHTER PILOT. W. Large WW 1l combat
fiying from Dieppe to the author's final scramble. Scarce  §7.50
THE SKY SUSPENDED. Drew Middieton, An eye--witness account
of the WW Il Battle of Britain. Describes action on the ground
as well as in the air. Also documents events leading up to the
conflict, Spitfires vs. Messerschmitts. etc. 255 pp. $3.50
THE ZEPPELIN IN COMBAT. Or. D Robinson. Rewised and up-
dated classic. presenting German wview of airshap operations from
origin through the end of WW | Photos, maps, diagrams $9.50
BUILDING AEROPLANES FOR ‘'THOSE MAGNIFICENT MEN." A. K
Wheeler  Provides an extremely valuable aid for anyone consid-
ering the duplication of wintage arcialt. 50 photes and sketches
plus detailed descriptions of flying characteristics. Excellent! 52,95
AEROMODELING. R. K. Warring Comprehensive handbook of
gliders, rubber-powered models. free flight gas arcraft, control-
line and R C craft 51.45
&l of the finest publications such asz Bellona. Morgan, Putnam,
Harleyfard, Aerc Publishers, Flying Enterprises, Hoftmann, Mac-
donald, & Obscure Asrcraft, are available from John W. Caler. Aero-
nautica. In addition, we have huge back-issue stocks of Amencan
Modeler, Model Airplane News, Air Trails., Flying Aces, Flight,
Popular Aviation, Model Aircraft, Aviation *‘Fulps,”’ and many more!
Send 25¢ for complete list

THE GEE BEE STORY. C G Mandrake
and the men who bwilt and flew them More than 70
tions and 3.views. Scarce

HISTORY OF COMBAT AIRPLANES. C G Grey Entire history of
air weapons from 1914.1942 Detailed analysis of WW | and
WwW |1l A C types including their armamant $6.50
WINGED MARS, | Cupeo. Complete examination of German mili-
tary awiation from 1B70.1914 Covers Balloons, Zeps, A A gums,
and early aircraft |llustrated 338 pp $7.50
THE AIR WEAPON. Vol 1| of Winged Mars | Cuneo Thorough
survey of German awiation development during first two years of

Histary of the Gee Bees
|||Hﬂi’l'_‘

ww I 503 pp $7.50|
WINGED MARS AND THE AIR WEAPON (combination affer: §10.00
VISIT OUR SHOWROOM! Location: near Burbank air terminal

Mours: Saturday, 106 Weekh days. By advance appointment

PLEASE ORDER BY ITEM DESCRIPTIDN MAKE CHECKS
& MONEY ORDERS PAYABLE TO: n W. Cale
MINIMUM ORDER: %300 CALIF RESIOENTS ADD 5%

| AN G
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A
BEGINNERS
GUIDE
T
BUILDING
AND

MODEL
AIRPLANES

by
Robent Lopshire

A Beginner's Guide to Building and Flying
Model Airplanes, by Robert Lopshire, 128
pages. $4.95. Harper & Row, 49 E. 33
Street, New York, N.Y. 10016.

FOR anyone, young or old, who is ready
to take up the model airplane hobby, this
Guide is a “must.” Clearly illustrated with
diagrams, it answers many gquestions a
newcomer might possibly ask. Starting
from scratch, it goes through all the steps
for building and flying models. It describes
the different types of models, labels all the
parts and pieces, points out the necessary
tools (recommending use of the simple and
inexpensive ones) and explains how to use
them and take care of them. With all the
do's and don’ts clearly illustrated, the be-
ginner will find everything simply pre-
sented.

Why and how models fly is explained in
simple language and diagrams.

Robert Lopshire, a combat photographer
in World War II, is a veteran modeler,
a member of the Academy of Model Aero-
nauties, and has done covers and articles
for model airplane magazines,

The 1967 Aerospace Year Book, forty-fifth
edition, edited by the Aerospace Indus-
tries Association of America, Inc., 380
pages. $11.00. Spartan Books, Inc., 432
Park Avenue South, New York, N.Y.

THIS is a comprehensive reference of the
events and the accomplishments of the
aerospace industry during 1966. In over-
all accomplishment 1966 might be consid-
ered the most impressive in our national
space effort; with the successful Gemini
program and the Surveyor and Lunar Or-
hiter unmanned space probe programs.

A pictorial display of these events as
well as the other highlights of the year,
including major developments involving
aerospace people and equipment — the air-
craft, missiles, launch vehicles, spacecraft,
engines and systems — are set forth in the
first section of the book.

The second section details the growth of
the aerospace industry, company by com-
pany, during the year. Records were made
in sales, backlog, deliveries and capital ex-
penditures. The number of scientists and
engineers working in the industry rose
to a new high of an estimated 230,000.

STANLEY M. ULANOFF

In the third section, Government Re-
search & Development, we find all the
projects and systems undertaken by the
government. These include the programs
of the Department of Defense, AEC, FAA
and NASA.

The fourth section is devoted to civil
aviation, detailing and illustrating the ac-
complishments of the commercial airlines
and general aviation community.

The Reference section contains specifica-
tions, performance and other data on over
600 products of the aerospace industry. In
addition 1o the primary products — aireraft,
engines, missiles, targets and drones, sound-
ing rockets, spacecraft and launch wvehi-
cles — the Aerospace Year Book includes
for the first time a section devoted to sys-
tems. The term system here denotes
ground-based and aerospace equipment
other than primary products, together with
certain non-aerospace items produced by
aerospace manufacturers. Over 100 of these
systems are listed and described. These
include fuel cells, radars and computers.
On all the primary products, such as air-
craft, a complete description is given: pho-
tos (two aircraft to a page), remarks, speci-
fications, performances, prime and associate
coniractors. Profusely illustrated and fully
indexed, the work is a handy and invalua-
ble reference.

Manned Space Flight, by Max Faget; Un-
manned Space Flight, by John E. Naugle;
Thrust Into Space, by Maxwell W. Hun-
ter II; Guidance and Control of Space-
craft, by Edward Hymoff. $2.95 each. Holt,
Rinehart and Winston, Inc., 383 Madison
Avenue, New York, N. Y. 10017.

THESE four books in the new “Space
Science” series of the Holt Library bring
together experts in the field who review
the exciting scientific discoveries, major
technological achievements and the appli-
cations of the new knowledge pouring out
of American space programs, The volumes
are thoroughly illustrated wth photographs,

Continued on page 70
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Ist Class Il 1967 Florida R/C Champs
15t Class Il ‘67 Mid South R/C Champs
Ist Goodyear-Pylon Indianapolis 1967
3rd Class | Nationals 1967 |

NEW WINGS |

0 REY Mg

$11:095 Zius .\I:'u-k w

SEE THEM AT YOUR DEALER'S TODAY

Cores come ready to be covered,
Including:
Precut dihedral angles ® Bellcrank or
Servo cut-outs ® Landing gear cut-outs
and mounts where applicable ® Control
line wings drilled for lead-out; no breaks
in surface ® Fiberglass reinforcing cloth
® |nstructions.
Control Line

£11.85 Nobler

11.95 Skylark

8.95 Stuka (Ambroid)

9.95 Ringmaster

9.95 Magician

Radio Conirol
$13.95 Kwik Fli Il
13.85 Candy
11,85 Cherokee
11,95 Swept Taurus
10.95 Regular Taurus
10.95 Patriot 1l

10.95 h
Wholesaler and dealer 4 S?_’p‘aéin"'e'

inquiries invited. 9.95 Faicon 56
8.95 Inst.uctor

warner industries. inc.
0 259 hosack st.

columbus, ohio 43207

NOW BADGER HAS 2
PAINT SPRAYING KITS |

PROFESSIONAL TYPE &
BADGER

HOBBY AND TOUCH UP
AlIR-BRUSH

CUSTOM FINISH
*MODELS e« BACKGROUNDS
*LANDSCAPES * DISPLAYS

Adjustable from fine spray for detail work or delicate
touch-up, to full spray for larger area painting. For flat
glossy or metallic colars without brush marks . . . solid
finishes blending. shading or fogging for a custom de-
sign. Use free hand or with stencils. —Model finishing
will be more realistic delicate and natural,

BADGER

PAINT SPRAY

AlIR-BRUSH
e

AND...

NEW ECONOMY MODEL

Ask your dealer for FREE brochure or write to

BADGER AIR-BRUSH CO.'

9201 GAGE AVENUE. FRANKLIN PARK, ILLIN
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Customer Always Right

You print your magazine on the financial
support of the people who place ads. A guy
reads an ad, gets hopped-up, then sends an
order, and waits, waits, waits, and waits.
Finally, a credit slip arrives stating that the
equipment will be delivered in 90 days.
They keep your money — to operate on ap-
parently.

Are these suppliers deadbeats? Why do
they advertise when they cannot fill the or-
ders? Why can’t they fill the orders? 1
must drive 30 miles to a hobby shop and I
ask for a .15 engine, a Ni-Cad cell, or a kit.
They don't have it because their orders
have not been filled by their suppliers.

I've been building models since 1 was a
kid but for 20 years these were rubber-band
and free-flight models. Now that I've
started into radio control (three years ago)
I have nothing but headaches trying to get
the things 1 want. Delays, delays, delays.
By the time you get something it's obso-
lete. What a business!

Tony Michael, Bryant, Wis.

Although few of us have the problems
Tony cites, not all of us have large, well-
stocked hobby shops nearby, and getting
what you want when you want it is not
always as easy as it sounds. Industry
does a good job in AM.'s opinion. Now
that the slot-car stampede is slowed
down, manufacturers have renewed en-
thusiasm for planes. If service is good,
it should become better! Ed.

Why Not?

Your magazine is proving to be as inter-
esting on subscription as when it was
picked up occasionally in a hobby shop or
from the stands.

Sherwood Palmer, New York, M. Y.

Family Affair
I would like to take the opportunity to
say “Thank wou” for your excellent maga-
zine. My sons and I really enjoy it. We
have built more models from your maga-
zine than any on the market. It's the maga-
zine for everyone, not the few. Keep up

the good work.
James A. Geary, A.P.O., New York

Remembers Beachey

I read your fine article on the life of
Lincoln Beachey. I remember when he was
active in exhibition flying. Also remember
Hugh Robinson who flew a Curtiss biplane
to escort President Taft's special trains to
the Missouri State Fair grounds in 1911.
Now at the tender age of 71, I have revived
my interest in old airplanes, after 56 years
as a motorcycle enthusiast and repairman, a
Hawaiian guitarist and finally a steam engi-
neer on a park train, built by the House of
David at Benton Harbor, Mich.

1 was attracted by the two articles by
Hud Weeks regarding the old Curtiss hi-

plane. I remembered them from my boy-
hood days. I was about 14 when Curtiss
won the trophy at Reims and have always
had a soft spot for the old biplane. I would
not give 10c for any or all of the other types
from Kitty Hawk to the latest 1967 models.

W, T. Smith, Sedalia, Mo.

Promote Safety Slogans

We would like to see more “Fly Safely”
slogans in your magazine, since more and
more people are reading American Aircraft
Modeler, You just might help save a life.

An area modeler (non-club member) re-
centely lost his life when he flew his
control-line model into some power lines.
More emphasis needs to be placed on safe
flying.

Our future is being jeopardized by un-
thinking modelers who continue to fly their
models in unsafe areas.

Charles Borneman Jr., Kokomo Aero Team,
Kokomo, Ind.

No sooner said than done! Appropriate
fillers began to appear in the January is-
sue. Such notices are carried on some
kit plans, too. We urge all flyers always to
fly safely — as they would drive a car, or
a hike, Ed.

Fair Play

Obviously you are a hobbyist, strongly
devoted to your particular field of model
aviation — just as I am in my field of fire-
arms.

I was more than a little disturbed at the
quote, “. . . and gun nuts off, but it was a
losing battle — the gun nuts had taken up
shooting at the Marine Security Patrol. . . .
The Marines are confiscating rifles and shot-
guns by the carload,” in your September
editorial. This is in reference to an area
adjacent to Miramar Naval Air Station in
Calif.

No doubt the quote was used in good
faith, but may I suggest that whoever fur-
nished it originally didn't know what the
(blank) he was talking about. If the area is
outside the Naval Air Station, then the
Marines would have no authority whatever
to confiscate any personal property — guns
or other. Only under duly declared Martial
Law would they have any such authority.
This fact, in itself, casts considerable doubt
on the credibility of the original state-
ment. . . .

Acts of vandalism are occasionally com-
mitted with the aid of firearms— just as
they are with automobiles, knives, rocks,
clubs, gasoline and the unaided human
hand. And, I seem to recall an occasional
news release mentioning property damage
caused by model aircraft. But, this is hard-
ly adequate reason to repeat in print un-
founded accusations against an entire group
of legitimate sportsmen.

Both our groups have their problems . . .
plenty of people who don't like what we do.
They don't like the noise you make with
your models and they think everyone who
likes to own a gun is a potential killer. The
magazines devoted to my primary interest
don’t pass on unfounded accusations against
modelers, and we, “gun nuts,” would cer-
tainly appreciate it if modeling magazines
would grant us the same grace.

George C. Nonte Jr., Maj. ORDC, Ret.;
Peoria, lll.

Model airplane hobbyists may enjoy
being called “bugs” or “nuts.” Others
seemingly are understandably sensitive
about undignified adjectives. As to the
mysterious goings-on outside the Mira-
mar NAS, we suspect things have already
sought their own level. Ed.



Thank you, Sir!

There has been a great improvement in
the magazine. The inclusion of material on
vintage aviation as well as the superb
drawings by Paul Matt make me very hap-
py that I have renewed by subscription.

M. K. Mcleed, Prince Edward Island, Canada

Others Have Problems, Too

Articles speak of the junior problem, the
senior problem, the builder of the model
rule, the tendency of modeling to go to the
expert and the professional, and the many
other problems. Our town has about 30,000
population and, since the war, we have
gone through four hobby shops and as
many clubs. Today, the nearest hobby shop
is 30 miles away; there is no club, and
activity is at a minimum. How do you get
things going or keep them going under this
kind of handicap?

The junior and senior problem exists in
other things as well as modeling. Scouting
has this problem, Why are we to be differ-
ent? We had payload sponsored by Pan
Am and it folded. The Dodge and Plymouth
dealers sponsored contests and they folded.
Most outfits feel that sponsoring models is
throwing money down the drain because of
lack of results in advertising from sponsor-
ing something such as this,

We are prone to catalog things as adult,
juvenile. Even though the average person
does not know what goes into developing a
model, they do not class it as an adult sport
or hobby.

Clifford Osborne, Chillicothe, Ohio

Small World

I have tried to locate details of the very
small Curtiss-type pusher biplane that
Lincoln Beachey flew at the 1915 Exposition
in San Francisco, but no real result so far.
I lived in San Francisco then, saw him fly,
pick -up a handkerchief on the ground with
a wing tip. Also saw this plane at close-
hand, after he flew in the Machinery Build-
ing there (plane was slightly damaged).

You did it again. You mention Willis Nye
who has turned in both the Beachey Little
Looper and Monoplane . . . must have been
there many times when Nye was. It seems
a matter of fate that I should pick up a
copy of your magazine, which would lead
me straight off onto plane details I have
wanted for many years.

I am now in Japan, at Yokata Air Base, as
a civilian engineer with the USAF.

Preston Hopkins, APO S.F., Calif.

Hobby Aids School Work
I want to thank you for “A.M. Reviews."”
I had to do a book report for school and it
was just what I needed. My dad says it's
great that my hobby also helps my school
work.
Steve Hickok, Old Benningten, Vt.

Thanks For The “Easy B”

Sometimes I suppose you wonder if any-
one out here in readerland is reading the
magazine. I am one of those cover-to-cover
types. I read all of it even the RC stuff
which is not my own cup of tea.

I would like to thank wyou for running
the “Easy B" indoor job. Indoor is a new
world, and lots of fun. I have flown in-
door hand-launch glider for years and en-
joyed every session, but the fragile mike
and paper I felt were beyond my grasp.

I read Bud Tenny's article and inspired,
sent off to Micro-X in Cleveland, Ohio.
They took awhile, but the materials are
first rate.

John A. Thornhill, Mt. Rainier, Md.

i |

minor adjustments.

The DUAL PAK has complete decoder and switch-
ing circuits included within the two actuators to
give three controls for rudder, elevator and motor.
Suitable for use with most GG transmitters, with

\ ANNOUNCES THE MOST ADVANCED SYSTEM
. FOR DUAL PULSE PROPORTIONAL CONTROL

$75.00
AT YOUR DEALER

AND .-

MANUFACTURING cCO, INC.

8908 HUBBELL AVE.,

DETROIT, MICH. ag228

i

A
1-be]
| ] 1 !
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Bonner UU@IGIM”&' 4 RS seeciricanions

2.5 x1.28x 0.8 inches
S5l overalll x2.4x 0.8 in
Battery; 500 ma/Hr. Nicad Batteries
TOTAL AIRBORNE ¥

With One Serve:

With Two Servos:

Viith Three Servos: 10 oz.

With Four Servos:

RECEIVER

wy: 455 KC
ivity: 6 DB Dowmr2t 2.5 KC
ty: Two Microwolts for 1 Voit Detected

: {2nd Harmanic):

ic, > 48 DB Down

Operating T

: 0 to 160 DegreesF.
New Miniature Geld-Piated Bow Pin Conneclors

TRANSMITTER - Standard-Size, Banner Layout
Choice of Config (Ror L Elevator)
PRICES:

Digimite 4RS System with 1 Servo: $256.45
Digimite 4RS System with 2 Servos: $287.70
Digimits 4RS System with 3 Sarvos: $318.95
Digimite 4RS System with 4 Sarvos: $349.95
For 52 & 72 mHz Systems, Axd $15.00 1o Prices
Systems Include Trans, Rec, Dual Chger, Batts,
Wiring, Etc. All Complete and Ready to Operate

Dealer Inquiries Invited

If Systems not Availabie at Dealer, Order Direct from Faclory

BONNER SPECIALTIES INC., 9522 W. JEFFERSON BLVD., CULVER CITY, CALIF., 90230
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NEVER BEFORE IN THE HISTORY OF
COMPETITIVE FLYING HAS ONE PLANE
SO DOMINATED THE STUNT FIELD!

)——

NOR HAS ONE COMPANY HAD
STRONGER TESTIMONIALS TO

LOOK AT THE

\3:1%:::53 TOP FLITE NOBLER OUA'.,TY ‘ND P ERF ORM‘NCE
fom ¢ RECORD

Span-50~, Kit N-1, $12.50

1966 NATS
STUNT WINNERS
Junior—Tom Hunter

FLITE STREAK

Span-42~, Kit N-2, $4.95

i : NATS COMBAT
Senior—Gerry Cipra
Open—Bob Gieseke WINNER
1966 WORLD'S
sEncaaTes peeclinily
Second Place STR_EAK
Jim Silhavy Span-31~, Kit N-3, $3.50
STUNT WINNER CHAMPION
unior
Miss Dawn Cosmillo
558 oS SAINGS
1962 NATIONALS TRAINER

1960 WORLD CONTROL
LINE CHAMPIONSHIPS

Span-33~, Kit N-10,
$5.95
1960 NATIONALS

1959 WORLD CONTROL NAVY CARRIER
LINE CHAMPIONSHIPS CLASS ONE
1557 NATIONALS gDy
1956 NATIONALS Sohn

1955 NATIONALS

1954 TRINIDAD
NATIONALS

1953 NATIONALS

1967 NATS
JR. NAVY CARRIER
CLASS I

>

° Debbie Hannon
1952 NATIONALS
1951 INTERNATIONALS
TAURUS
MOST PRECISE &
"UNIOR COMPLETE R/C KIT
Span-40~, Kit N-6, $6.95 EXER EROOUED
g i -70”~,
NATS AYSC Span $32.5'gt RC-7,
Second Place

1962 NATS R/C
CLASS 11l CHAMP

d ll Ed Kazmirski
and these PROPS OF
are only CHAMPS
YEAR AFTER YEAR,
'he USED BY MORE
A NATS WINNERS THAN
major ANY OTHER BRAND
s RN 1966 WORLD SPEED
eventsl CHAMPIONSH P

s TOP FLITE MODELS, Inc., 2635 South Wabash Avenue, Chicago, lilinois
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Alpine air force
base site of Swiss
RC national meet

Seventeen winners of regional elimination
contests assembled at Tichino last August
to compete for the radio control champion-
ship of Switzerland. When it was over the
winner proved to be B. Giezendanner, as
might have been predicted. Two months
earlier, at the RC world championships in
Corsica, Giezendanner had scored the
meet's best single flight and had led the
Swiss team to fifth place. At Tichino the
other team members also were near the
top: Schenk was third and Gloor was sixth.

Perfect weather featured the national

meet, together with fine organization and
an enthusiastic erowd. This was the first
time for such a contest in the upper Tichi-

Bruno Nicora

which used retractable landing gear. His tically all of the radio equipment was of

no highlands, surrounded by mountains.

Cooperation of the local army command

made the air base site available.
Giezendanner flew his Marabou design

degree of dedication was indicated when
he admitted averaging five training flights
per day! Second place was won by an 18-
vear-old, Rolf Zumkehr, of Zurich. Prac-

the proportional type, including Kraft,
Simprop, Orbit and Switzerland's own Digi-
fly. Only one set of the reed type was
flown.

Model shop for lunar lumber

The first lumberyard on the moon may well be stocked with balsa wood. Balsa's
unique qualities of lightness, strength, vibration and sound absorption, insula-
tion, shock resistance, and others, which have endeared it to model builders
the world over, have also been responsible for its use in the Ranger series of
United States space probes. NASA's Jet Propulsion Laboratories, builders of
the Rangers, found that balsa has about three times the shock absorbing capacity
of the next best material. And, contrary to the characteristics of some other
materials, balsa’s impact absorption properties are retained in a vacuum. In
the Ranger application, balsa segments are bonded together in a geometric ar-
rangement of certain end-grain patterns, then covered with a glass fiber re-
inforced skin. This information supplied by Balsa Ecuador Lumber Corp.

Comical flying machine

The Twin Boro Flying Club of New Jersey found that Snoopy and
his flying dog house were big attractions in the promotion of their
first big contest. Local newspapers featured pictures and stories
about Snoopy and the club’s activities. The contest was a great
success and so was Snoopy. The dog house is flown on control lines
and was built by Walter Basler. The club also credits the Publicity
Guide for Clubs which is published by the Academy of Model
Aeronautics as the inspiration for its successful efforts which are
supported by the towns of Bergenfield and Dumont. And AMA’s
insurance is the basic factor which gained flying site.

American Aircraft Modeler 13
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Criterium of Aces

Held at Liege, Belgium, this famous Inter-
national Control Line contest saw world-
wide acceptance of the tuned exhaust
pipe in speed, a U.S.A. win in team racing

and the host country win in stunt.

In Team Race, Don Jehlik and Herb Stockton
used the new Austrian-produced H.P. .15 engine to
win. In the final race (200 laps), they won with a
time of 9:36; to the Danes (Hasling brothers) 9:48
and Hungarians (Molnar/Kuti) 9:55. The top seven
places went to as many different makes of engines.

Stunt saw the current World Champion Josef
Gabris (Czechoslovakia) beaten by Marc Vander-
beke of Belgium.

Speed was dominated by the European version of
U. S. World Champion Wisniewski's resonant pipe.
Hungarians won the first three places using tuned
pipes with Moki rear exhaust S-6 racing .15s.

There were 11 entries in speed, 31 in team race,
and 21 in stunt.

14 February 1968

Everyone at the Criterium used tuned pipes in FAI Speed. Shown
is Hungarian Mikos Sebestyne, with his Moke S-6 powered speed-
ster. Cylinder head was machined from a magnesium-hased alloy.
Model is a credit to Bill Wisniewski of the United States, resem-
bling closely his “Pink Lady” design series. Use of tuned pipes has
added a new characteristic to the control-line ‘speed scene: model

accelerates slowly on takeoff dolly then suddenly, within about
a lap. the pipe hits proper resonant frequency and the model

is in the air and up to maximum speed — effect is Lﬂectrii'ying.



The best team race model in the world?
The competition record seems to say so,
although the event is as much a test of the
pilot and pit-man as it is the model. At
the 1967 Criterium, U.S. flyers and cur-
rent FAI Team Race World Champs (Swin-
derby, England, 1966), Don Jehlik and Herb
Stockton flew their “Jefe III" into first
place. Model is powered by a H.P. .15 diesel
with an added Cox .049 venturi to allow
more laps by improvement of fuel economy
— important because the fuel tank capacity
is limited to only 7 ce. Out of the last three
international contests entered, this team has
taken a second and two firsts. Stockton is
pilot. The team has since added a first
place in the U. S. team selection finals and
will be top contenders at the 1968 world

championships in Finland this summer!

First two-piece stunter we've seen is G.
Masznik's “Trygon-07." The Hungarian fly-
er locks the wing and fuselage together
with screws; similar to radio control model
practice. Plastic strips key the assembly
to prevent movement. Elevator pushrod
attaches to the flap horn upon assembly.
The design solves a major problem for in-
ternational competitors: transportation of
models, Previous and still prevalent prac-
tice uses huge boxes to house completely
assembled models, causing stowage
difficulties even for the large cargo com-
partments of jet airliners. The Trygon is ex-
pected to influence future world champion-
ship stunt model designs. Tissue-covered
model is powered by a Fox. 35; placed 9th.

The new Hungarian Moki S-6 speed engine
features Schnuerle porting with an added
boost port. Rear exhaust is fitted for a
tuned pipe. Top three places at the Criteri-
um were won with this engine; fastest time
was 159.6 mph, backed up by another flight
of 1533.2 mph. Diecast erankcase indicates
that this is probably a production version,
not a “bar-stock™ original. Now that Euro-
peans have followed the lead of U.S. res-
onant-pipe design, and the Federation
Aeronautique Internationale has refused to
outlaw such engines from international
competition, all speed engine manufacturers
are seriously considering similar built-in
provisions for tuned pipe attachments. Be-
fore long expected also are commercial
tuned pipes matched to engines.

Team of Favre/Fabre from France, veterans of world champion-
ship competition, used a neat, clear-and-solid color finish on

their team racer. Model was destroyed as the down elevator
control-line caught on another flyer's head while overtaking —
part of the normal risk which team racing pilots must contend
with. Such risks oceur frequently as flyers change positions in
the circle during a race. A Webra Mach II .15 diesel was used
with Jefe II-type through-fuselage ducting for engine exhaust,
exiting at rear like a jet tailpipe. Note large, removable molded
canopy: broken fuel line can be quickly spotted and dummy
pilot's head (required for FAI rules) is visible without detracting
from smooth low drag contour. Other design features include
large very thin wings, metal wheel with narrow tire.

“QOrion” team racer by Milan Drazeks (Czechoslovakia) has a
clear, mirror-like finish. Inverted engine is a M.V.V.S, .15 T/R
Super (rear exhaust) driving a T'sx 7' prop. A pressurized
fuel system is strapped to the forearm. In use the rubber bulb
is pumped, applying air pressure to the ribbed, expanding
metal cylinder. Fuel is forced down tubing along arm and
through a line filter to a small valve at the finger tip. Applying
the valve to the model's tank vent opens the line and quicker
than it takes to read these words the fueling is done. This
expert and efficient approach saves precious seconds during
critical pit stops — extremely important. At the 1966 world
championships the winning margin was only one second after
200 laps and over nine minutes of flying!

American Aircraft Modeler 15



1941

TRIM TAB TAYLORCRAFT

\J\ : BF12-65 INTERIOR
// .
: 4 ) SPAN . .. ...... 36 FT. COLOR
- LENGTH . o vivsos 22 FI. SCHEME:
\ " e ™ HEIGHT ... .... 76 IN.
»-"- N,/ ENGINE ... . FRANKLIN 4AC-176 65 H.P. Exposed tubes behind wind-
Y AR PROPELLOR . . . . SENSENICH 72 X 48 shield and under dash, rudder
HIGH SPEED .. ......112 MPH. pedals, compass, instrument faces,
AN axminster floor rug, and throttle
N CRUISE SPEED . . ... 96 MPH. kol ore BLACK.

: N RATE-OF-CLIMB . . . 600 F.P.M.
L N \\\ GLIDE RATIO . . . 22101

. S

The stamped, molded instrument panel
and door post moldings are wood grain

'._\ “
\..\ RN finished to look like light oak.
N S The headliner and the main sections of the seat
EXTERIOR "'\_ ™ X cushions are light tan.
COLOR SCHEME: N e The control wheel rims, seat cushion trim, inside door

upholstery panels, under-dash quilted upholstery pansls,

The fuselage is wo-tone, divided ot and the above-dash decking are dark chocolate brown.

the fuselage belt line. The bottom half,
including the landing gear legs, hub caps
and wing struts are chocolate broawn. The
top half and the wings and tail surfaces
are Cub yellow. The prop spinner, the
air intake grills, cowling and fuselage

trim strips, and door handles are
chrome plated. The tail brace o
wires, tail wheel spring and A N
caster are silver. The %
propellor is varnished 3
wood with brass
leading edges on

the blades.

“

The control wheel hubs,spokes, and
shafts, control knobs, door handles,
parking brake T-handle, glove box door
hendles, igniticn switch, wing tank off-on
lever, trim tab handle are all chrome plated.

ALLIANCE,

Tl

T-iE-bo
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The
Taylorcraft

Though 13 years have passed since the last T-Craft
was produced, it is still remembered as a classic.
Call it what you will —Floater, Cloth-Moth, Barn
Door or Porch Swing — it was a favorite.

Cowling detail for the scale modeler — spinner, cooling in-
takes and trim strips are chrome. Directly below center air
intake grill is the oil cooler; below that is the exhaust stack.

DON PRATT

IN January of 1937 Gilbert Taylor and
Bill Piper Sr. parted company. This
combination of airplane design genius in
the former and hard-headed businessman
in the latter had produced the immortal
Cub and the highly successful Taylor
Airplane Company that built it. Later,
the two men decided to go their own
ways. Piper controlled the greatest
number of shares of stock so Gil Taylor
went off to establish a factory that could
produce airplanes according to his own
design theories and ideas.

Don Pratt’s T-Craft looks factory-fresh 27 years later. Barn-door-size wing
gave it a high glide ratio and the nickname of “Floater.”

The split had come over a new design
lightplane that Gil Taylor saw as the
logical successor to the Cub. Though
the Cub had been his brainchild, Taylor
realized that the design was now nearly
nine years old. Much had developed since
1929 and he wanted to build a plane that
would take advantage of the new refine-
ments in aerodynamics that had been
discovered in the interim. Piper saw that
the Cub was a proven successful sell-
er and he wanted to ride with it as long
as it remained so.

By mid-March of 1937 Taylor had
gained financing and had a factory build-
ing in operation at Alliance, Ohio. The
new company he formed became known
as the Taylor-Young Airplane Co., and
the new design airplane was called the
Taylorcraft. In order to avoid confusion
of the public by the similarity of the
names of both companies, Bill Piper
changed the name of the older organiza-
tion to Piper Aircraft Corp. From that
time on, the airplanes manufactured by
that company would be known as the




Early T-Craits featured full-round steering
wheels similar to automobiles instead of the
more common stick controls. Cockpit detail
shows the later, more compact half-round
type of wheel.

Piper Cub.

The new Taylorcraft proved indeed to
be a great improvement over the Cub.
Such refinements as fairings on the wing
struts and gear legs, NACA 23012 wing
airfoil, and a better streamlined fuselage
shape raised the eruising speed from the
Cub’s laborious 62 to a more impressive
82 mph. The Cub’s dependable Conti-
nental 40-hp. engine was retained but
the tandem seating of the older airplane
was abandoned in favor of the cozier
and more sociable side-by-side arrange-
ment. The new design used the same
open type engine cowling, with the cy-
linders hanging out in the cooling breeze
as had been fitted to the Cub. The con-
trol sticks however were exchanged for
neat little 12-in. diameter control wheels
on shafts that protruded from the in-
strument panel. These were full-round
and resembled the steering wheels used
on automobiles of the period.

By 1941, when the subject of our three-
view drawings was built, the T-Craft had
undergone a number of effective refine-
ments. These resulted in a considerable
increase in speed; general performance,

The elevator trim tab is adjusted from the
cabin; a fixed tab gives rudder trim. Cas-
tor-type tail wheel is linked to the rudder
and is leaf-sprung. Note fuselage handhold
at left and below “two” numeral.

and comfort for the pilot and passenger.
The T-Craft was to go through a series
of further minor model changes and re-
finements in later years. In 1946 the
vertical fin and rudder were enlarged to
improve directional stability, and in 1952
an 85-hp Continental powered version
was offered to the public. Most T-Craft
fanciers among the antique airplane en-
thusiasts contend that the 1941 Deluxe
model is the true classic of the breed. It
is indeed now the rarest and most difficult
to find of the hundreds of Taylorcraft
products that may still be seen on the
nations private flying airports. Like most
of its contemporaries, the Tayloreraft Co.
did not survive the post World War II
airplane market depression. They ceased
production altogether in 1954 and have
not produced airplanes in volume since
the 1948 model year.,

The Taylorcraft can make an excellent
subject for a scale flying model. The
full-size craft has good proportions for
direct reduction except for the vertical
fin and rudder of the prewar models
which would require some enlargement.
The dihedral would have to be increased,
of course. The glide ratio of the full
sized T-Craft is something more akin to
that of a secondary sailplane than a
powered craft, and that characteristic
carried down into the model could cer-
tainly increase duration in free-flight
form. Best of all, there are still a lot of
T-Crafts around, and a Sunday trip to
an outlying airfield, armed with your
box brownie, will usually bring you face
to face with several of them so that you
can collect photos of full scale details for
vour proof-of-scale portfolio.

.. . one-fourth size too!

MANY hobbyists have a special weakness
for giant-sized flying models, and when it
comes to large scale jobs, the Tayloreraft
has a hypnotic attraction. The photo here
was made at last winter's Toledo Weak

Signals RC Conference, where Vic's one-
fourth size T-Craft was a highlight of the
show. In fact, it so enthralled your editor
— who recollects fondly the real machine as
well as earlier *“large economy-size” kits

18 February 1968

of the past —that he decided to risk this
plug (unsolicited) for Vie's Custom Models.

Unfortunately, the editor was soundly
scooped by the Check List department
editor who reported in the January issue
on a sample kit, delivered by a Lockheed
Hercules to the home office. Quoting his
insubordinate prose, this 1946 version of the
T-Craft spans nine feet with a chord of
1%, and leaves the ground serenely —
urged on by “at least a .60.” We noted that,
if ailerons are installed, each should have
its own servo— which gives you the drift
of things. You haven't lived until you've
hefted those bulkheads— we've seen
houses that seemed smaller. For the guy
who loves to build (it is just bigger not
more difficult), to finish, who wants realism
and smooth flying, the design is a smorgas-
bord of all that's delightful.

We do have a bone to pick with those —
and this was commonly claimed —who
darn the hig ship as a floater, Many old-
timers that combined acres of area with
clean lines — Piper Supercruiser, PA-11,
ete., as well as the T-Craft—could be
brought down on the near end of the run-
way (!) by either holding the nose up for
increased sink, or just getting the wheels
on the ground in a wheel landing. Even
the model will probably float into the next
county if you decide to land three-point
with good flying speed. Nose up? Just
hold the fuselage line parallel to the hor-
izon. It worked on the real one, and maybe
it will work on Vic's gem of gems. Just
don't push it too much on a gusty day!



Bob Harness and Dennis Schauer with 35- and .45-size "versions of ﬂﬁs cony
machine. A very durable common-sense design, it has all-weathe
Both sizes popular on Coast. Has been flown through pattern by a blind

The Gladiator

A perfected design for the expert contest flyer. Plans show two sizes

of this attractive and responsive model.

DENNIS SCHAUER

AFTER designing and building four or
five considerably different designs, I fi-
nally decided to analyze what I really
wanted in a competition stunt meodel.
After looking over many good stunt de-
signs published in the magazines and
watching many more fly in the Nationals
and other local contests, there was one
airplane that caught my eye. This was
the “Lark” by Charles Mackey.

The original Gladiator was similar in
construction to Mackey's Lark. This is
where the similarity ends. I decided that
the airplane would have to be of a type
that would be light enough to fly in all
weather conditions, and have an eyc-
catching look. The first Gladiator was
built early in the spring of 1960 and was
flown in several Southern California con-
tests, It either won or placed highly in
all contests entered. The author qualified
with it for the West Coast FAI Stunt
Semi-finals in San Francisco, did poorly
because of short engine runs.

The next contest was the 1960 Nationals

in Dallas where the Gladiator placed
sixth in total points and second in flight
points. By this time, the model had seen
considerable service and looked it. If it
had had first place appearance points, it
could have won. Since then, there have
been seven more Gladiators built: two
by my brother, Don; and one by Bob
Harness Jr.— which was flown to third
place at the 1966 Nationals in the Senior
Stunt event.

I built the 45 version in the spring of
1963 for the Los Alamitos National, at
which time, I had had some eye trouble.
During that period I flew the model at
several Southern California contests when
I was totally blind. This proved to me
that the model was very stable and turned
well. It certainly was consistent.

Various well-known stunt pilots have
flown the original. All are of the opinion
that this is a good airplane. It has good
penetration which makes it an ideal windy
weather airplane. The original has had
approximately 50 gallons of fuel run
through it and it is still in good struc-
tural condition.

Due to its size and cost of construction,

this is not a beginner's airplane. It is
meant for the experienced modeler;
therefore, I will not go too deeply into
construction details. Most stunt modelers
have their own methods of construction.
Wing construction is of the D-tube ver-
tical spar type. There are two different
wing spar templates shown on the plans,
the shorter spars being for the 35 version.
The spars are left full depth while the
wing is being built, so that the wing may
be built flat without any blocking of spars
during construction. The spar splits along
its centerline; wing is built in top and
bottom halves. It is joined at the wing
centerline with two % in. sq. spruce spars.
The offset in the wing is accomplished by
1§ in. wider rib spacing in the inboard
wing. The ribs are cut by stacking %42 in.
balsa blanks between root and tip rib
templates, then carving the shape.
Fuselage is of simple slab-side and
rounded block construetion with plywood
doublers at the nose. Be sure when drill-
ing engine mount holes to get two to
three degrees engine offset. This is im-
portant for maintaining line tension.
Continued on page 52
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MANY test articles have been written
about engines, but few have explained
many of the terms used. Almost all mod-
el engines used today are two-cyecle; that
is the engine fires every revolution. (See
Fig. 1.) They are much simpler than
four-cycle engines since they have no
oil pumps, timing gears, camshafts, or
head valves. They have their own prob-
lems, however, and this article will try
to explain some of the design differences
in engines available today and yesterday.
Two-cycle engines: First, consider the
methods of getting a fresh charge of fuel
and air into the cylinder and the exhaust
gases out, The four strokes use an entire
revolution of the erankshaft to pump the
exhaust gases out and draw in a fresh
charge. This pumping process results in
a large frictional loss within the engine.
In the two strokes, the charge is allowed
in and the exhaust out during the lower
part of each revolution. This results in a
loss of power stroke and also mixes the
fresh charge with part of the just-fired
charge.

The two-stroke engine also labors from
“erankcase scavenging,” The crankcase
is sealed, and the up and down travel
of the piston acts like a pump to give
positive and negative pressure in the
crankcase. Valves are used to allow a
fresh fuel-air charge to enter the case
when the piston is going up. The valve
is then closed and the downward travel
of the piston compresses the charge. When
the piston opens the bypass port, this
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... the two-cycle engine

There’s more to a miniature powerplant than meets the eye.

compressed charge is directed up into the
cylinder. As shown in Fig. 1., the exhaust
port usually opens just before the bypass
port and allows the burned gases to get
out with a minimum of mixing with the
fresh charge. This is “eylinder scaveng-
ing.” Several different methods of scav-
enging will be discussed later.

Since the crankcase acts as the fuel
pump, lubricating oil must be mixed with
the fuel. The fuel is vaporized, and a lay-
er of oil is left on all surfaces. Most of
the oil goes through the crankcase and is
burned in the cylinder or blown out the
exhaust. This system is simpler than any
pressure oil system, and you get an oil
change every revolution. The cylinder
walls are lubricated very well this way,
resulting in low friction and long life.

The oil mist lubrication, however, does
reduce the amount of fuel-air mixture we
can get into the eylinder. Bearings do not
always get an adequate supply of oil, and
sleeve type bearings must be very loose.
Scavenging: Going back to cylinder scav-
enging, there are several different designs
regularly used as diagramed in Fig. 2.
All of them use an air blast coming
through ports in the cylinder walls to
force the exhaust gases out. Some names
given to these methods of scavenging
are: Uniflow, double-piston, cross, and
loop. There are several variations of loop
scavenging: Schnuerle, Curtis, reverse
loop, and laminar flow.

The uniflow engine has the exhaust
port or poppet valve in the top of the

Zarz
o N

Figure |: The two-cycle sequence. a.Air intake is closed, piston is compressing the crank-
case charge. b Bottom of stroke, ports open, cylinder scavenging takes place.

c. Piston is drawing in o fresh charge as it compresses the cylinder charge.

d. Combustion takes place, air intake is almost closed again.

GLENN LEE

cylinder, and gases flow only one way.
The fresh charge coming in just above the
piston pushes the exhaust gases out the
top. Some method must be used to open
the valve at the proper time, such as a
cam and rocker arm. Many years ago,
Dooling experimented with an engine
using a rotary valve in the head driven
by a gear train, but was troubled by
seizing problems due to high temperature
exhaust gases.

Cross scavenging is the type used in
many engines sold today, such as McCoy,
K&B, Fox, and 0.S. Cross-flow engines
have the bypass ports located on one side
of the cylinder and the exhaust ports on
the opposite side. The piston has a de-
flector baffle on the top to deflect the in-
coming charge up into the top of the ¢yl-
inder,

The cross-flow engines have several
minor disadvantages. The piston baffle is
directly in the combustion chamber, and
disturbs uniform combustion. It also
overheats and distorts the piston. In fact,
the baffle on speed engines usually gets
melted away by ultra-high nitro content
fuels. There is also a tendency toward a
loss of the fresh charge out the exhaust
port, with a resulting loss of power and
economy.

A modification of the cross-flow design
is the laminar-flow engine, notably the
Super Tigre with its patented bypass port
system. In this design, the top edges of
the bypass ports are beveled with a dou-
hle angle such that the air does not break
away from the eylinder wall. The fresh
charge flows around the bevel and is
directed up into the eylinder. The piston
top can now be flat, resulting in a uniform
combustion chamber, and heat distortions
on the piston are minimized.

The loop scavenged engines have the
bypass ports located to direct the fresh
charge against the wall opposite the ex-
haust port. The charge then loops up into
the eylinder, forcing the exhaust gases
down the opposite side and out.

The original Schnuerle system used
four ports. The bypass ports were on op-
posite sides of the eylinder and the ex-
haust ports were between them. The
charge came through the bypass ports,
met in the center, and then traveled to the
top of the cylinder. The exhaust gases
were forced down the sides. Several
brands of engines have been built using



The MVVS 25 c.c. glow engine features a rear exhaust, Schnuerle
porting, ball bearings and a erankshaft rotary valve intake.

this system — well-known engines, too.

Better results were obtained using a
single exhaust port with the bypass ports
located on each side of the exhaust and
directed toward the opposite ecylinder
wall., The latest MVVS engine uses this
system. Bill Wisniewski’s engines with
which he won the last two World Cham-
pionships used Schnuerle porting with a
small additional port opposite the exhaust
port. This is called a boost port, uses a
laminar flow bevel at the top edge, and
directs a charge from under the piston
up the cylinder wall. The newest Cox
Mark IT also uses a similar system.

One additional benefit from the Schnu-

erle porting is improved idling character-
istics for RC or other throttle operation.
In a cross scavenged engine, the wet fuel
charge is directed at the glow plug. At
rich settings and low rpm this wet charge
puts out the glow plug and the engine
stops. With loop scavenging the charge
loops past the filament, and the engines
can run at very rich, slow settings with-
out stopping.

The Curtis scavenging uses multiple
ports. The ones opposite the exhaust
have laminar flow top edges while the
others direct the flow away from the ex-
haust similar to the Schnuerle system.

The reverse-loop scavenging has two
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Figure 2: Types of scavenging. a.Uniflow, b. Loop, c. Cross, d. Original
Schnuerle, e. Laminar, f. Schnuerle, g. Schnuerle with a boost port,

h. Reverse loop, i. Swirl, j. Curtis.

A rear view of the MVVS 25 c.c, glow engine, Prototypes of this
engine have placed high in international speed contests,

bypass ports that direct the fresh charge
just above the exhaust port. The charge
loops up that cylinder wall, down the
side opposite the exhaust, and across the
top of the piston. A slight variation to
this is the swirl scavenging where one
port is directed above the exhaust port
and one is directed against the wall op-
posite the exhaust port. This results in a
rotating charge giving high turbulence in
the cylinder.

The double-piston engine shown in Fig.
3 has two eylinders with a common com-
bustion chamber and two crankshafts
geared together. The inlet ports are
located in one end of the cylinder and ex-
haust ports in the other. By properly
phasing the pistons, the exhaust ports
can open before the inlet ports, and also
close before the inlet ports. The exhaust
gases can be cleared with a minimum loss
of fresh charge. Complications are the
gears and the double height of the engine.
Vibration is minimized, however.
Porting: The biggest problem of scaveng-
ing two-cycle engines is to separate the
exhaust residue and the incoming fresh
charge. In most engines, the exhaust port
opens slightly ahead of the bypass port.
The rapid rush of the exhaust gases from
the eylinder can cause the pressure in the
cylinder to drop below atmospherie, and
the resulting vacuum can draw part of

\
l\
N o i _!exhuust
4 |~ water cooling
4 N supercharged intoke
i \
Q geared crankshafts

b o
a
\

O]

Figure 3: A "double-piston” engine.
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The experimental K&B 15RC glow engine built by Bill Wisniewski
and flown to first place in the 1964 World Championships. Bill is
famed for his “tuned pipe” used on speed engines.

the exhaust back into the cylinder.

If the exhaust port opens too soon, part
of the incoming fresh charge can be lost
out the exhaust. The pressure in the eyl-
inder is very high during combustion,
and very little time is required to let
these gases out when the exhaust port
opens. The crankcase pressure, how-
ever, is very low, on the order of six
pounds per square inch. This low pres-
sure cannot force the fresh charge into
the eylinder very fast, so the bypass ports
must be raised or widened to improve
performance.

The exhaust port must open before the
bypass port, so it must be raised along
with the bypass port. The portion of the
wall given to porting must be subtracted
from the working stroke. So, the height
of the ports must be matched to the rpm
range at which the engine will be run and
also to the burning rate of the fuel used.
Racing engines using high nitro content
fuels have very high, wide ports, while
stunt or sport engines have much low-
er ports.

Port opening periods are usually noted
as so many degrees of crankshaft rota-
tion. This is “exhaust timing” and “by-
passing timing.” For speed engines the
best exhaust timing has been found to
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be near 140 degrees, which means that
the piston starts to uncover the exhaust
opening when the erankshaft is 70 degrees
from bottom dead center and closes when
the crankshaft is 70 degrees past bottom
dead center. Bypass timing varies from
120 to 130 degrees. The Super Tigre en-
gines have symmetrical timing, the ex-
haust and bypass open simultaneously.
The high pressure of the exhaust gases
holds the fresh charge in the crankcase
until the majority of the exhaust has gone
out the exhaust port and pressure in the
cylinder has been reduced below that of
the crankcase. This gives the same effect
as opening the exhaust port before the
bypass yet allows a higher, larger bypass
port to be used.

To improve scavenging in the cylinder,
the main factors are time and the amount
of fresh charge that you can get in. At
24,000 rpm, the bypass port is open for
less than 1/1000 of a second. This is not
enough time to allow a fresh charge to
travel from the lower part of the crank-
case all the way up into the cylinder.
The top of the bypass chamber in the
crankcase must be large enough to store
a charge until the piston opens the port,
letting the charge into the cylinder quite
quickly.
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Baffled-piston combustion chombers: a. Flat, low compression.

b. Hemispherical. c. Wedge.

e.
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Flat-top piston combustion chambers: d. Squish. e. Cone.

f. Trumpet.

Figure 4
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Left-side of K&B 15RS with cylinder sleeve shows “lumps” on
case where three ports ave located. Piston skirt notched to match
lower part of sleeve.

Crankease passages must be as large as
possible to allow unrestricted flow of
gases. On the other hand, this reduces
crankcase pumping efficiency and can be
detrimental to high speed performance.
It has been found that the best solution to
this problem is to “pack” the crankcase
as much as possible, yet leave a large
chamber right next to the bypass ports.
Some engines, notably the Dooling, have
transfer passages cut through the wall
of the piston to allow the charge to travel
into short, curved bypass passages. This
also allows fresh charges to cool the in-
side of the piston a little better.

One of the greatest improvements in

engine design in the last years has been
the metallurgy of the sleeve-piston combi-
nation. The leaded steel sleeve and hard-
ened cast iron piston is hard to beat, al-
though chrome plating is still being
experimentally used. A chrome plated
sleeve is almost a necessity for top per-
formance from a ringed, aluminum pis-
ton engine since friction is very high be-
tween aluminum and steel.
Pistons: Pistons, whether iron or alumi-
num, must be as stiff as possible to mini-
mize warping and heat distortion, The
best pistons have annular rings inside
just above or below the wrist pin holes
which aid in keeping them round. This
greatly increases the cost of manufacture,
but is usually necessary for high per-
formance.

Even with a properly designed and
manufactured engine, proper break-in of
the sleeve and piston is required. Many

Figure 5: A 'side-port" engine. The air intake

usually enters at the rear of the case.



An 0, S, 25 cc glow engine is an excellent low-priced powerplant.
Features cross scavenging with front rotary valve and bronze

sleeve bearing.

attempts have been made to minimize or
eliminate break-in running, but few
methods are successful. For best per-
formance, both the cylinder and the pis-
ton should be as round as possible and
have the proper clearance to start with.
Lapping the piston in its sleeve with some
kind of abrasive compound usually re-
sults in a ruined engine since softer parts
of the sleeve get cut deeper than harder
areas. Also, the harder piston will force
the abrasive into the soft metal of the
sleeve; it does not get washed out, and
will most likely cut too much clearance
during the first runs,

Heating of the piston is not uniform
during running, since intensely hot com-
bustion gases heat the top causing it to
expand more than the rest of the piston.
The metal near the top of a lapped pis-
ton must be worn away to allow for this
expansion before peak performance can
be reached and maximum nitro fuel can
be used. This metal worn away amounts
to several thousandths of an inch off the
diameter. Some of it can be ground away
before running, but it is easy to grind too
much unless you really know what you
are doing. The piston also develops a
bulge on the hotter exhaust side which

Rear-exhaust 2.5 cc engine built by the author using MOKI crank-
shaft, Super Tigre piston and head, and homemade ecrankcase
and sleeve with Schnuerle porting,

must be worn away. Larger engines have
used asymmetrical “cam-turned” pistons
where this metal was ground away be-
fore assembly. It again is very difficult
to grind the proper amount from a pis-
ton of the size we use.

The two stroke engines run very hot,
and air cooling is usually uneven and in-
adequate. The main cooling is from the
fresh air and fuel coming into the crank-
case. Most high performance engines use
a “hanger” type cylinder sleeve sup-
ported only by the lip at the top. The
aluminum crankcase expands more than
the sleeve, and even though it may ex-
pand unevenly, it does not squeeze the
sleeve out of shape. Warped cases or
warped sleeves are usually the greatest
detriments to engine performance.

The importance of proper break-in can-
not be overemphasized. Engines on the
bench should be run at or slightly above
the rpm that they will operate at in the
air. A smaller diameter, lower pitch prop
allows the engine to be run at operating
rpm with a rich needle valve setting. The
excess fuel mixture keeps the engine cool
and lubricated to prevent tight parts from
seizing.

One other aspect of proper break-in

A 1966 series K&B .29 high-performance engine has cross scaveng-
ing, ball-bearing crankshaft, and a rear-disk rotary valve intake.
Cross scavenging is used in many engines today.

has to do with the instability of some
piston materials. Hardened cast iron is
unstable and will actually grow in dimen-
sion when it is heat cycled. This growth
can be as much as .001” per inch of di-
ameter. As an engine is run, the piston
is heated and cooled during every stroke,
resulting in a slow growth. This growth,
however slight, must be worn away, and
the engine is not broken in until the
piston has stabilized. The time required
for this varies according to the heat treat-
ment and the alloy and can be several
hours of high rpm running.
Head Design: Various head shapes are
shown in Fig. 4. The classic domed piston
and hemispherical or matched combus-
tion chamber has almost totally been re-
placed by flat top pistons and “squish
band” heads. The squish band is a cir-
cular band that fits very close to the pis-
ton at top dead center, and “squishes” the
trapped charge intoe a central combus-
tion chamber. The diameter of the cham-
ber is usually about 65% of the bore di-
ameter, and the depth is varied to give the
correct compression ratio. A variation of
the squish band head is the “trench” head,
Continued on page 56

Bypass covers are epoxied and bolted on this .40 cu. in. engine
built by the author. K&B .29 crankshaft and rotary valve used;

crankease machined from bar stock.
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Remove the Recoil Starter unit from the
Cox 140's filywheel. This end of the erank-
shaft must be used as it turns in the proper
direction for starting conventional engines.

DALE KIRN

Three items are needed to convert the Cox
140 into a starter. Left to right — short
length of 1”7 O.D. rubber hose to be pressed
into adapter’s open end: starter pull cord
with handle (use the one from the Recoil
Starter unit); and a machined starter
adapter with notched pulley for the cord.

A pair of vise-grip pliers and a large screw
driver are needed to fasten the starter
adapter to the Cox 140 engine. Be sure to
put it on TIGHT!

photography / PAUL GATES

ENGINE STARTERS — SOMETHING NEW

An adapter added to the Cox 140 transforms this
utility engine into a compact and lightweight starter.

ABOUT a year ago, the L. M. Cox Mig.
Co. released a small one hp two-cycle
utility engine. Its small size and light
weight made it appealing for many ap-

plications. Already in the model plane
Drill and tap, 5/16 x 24
threads, 3/4" deep
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STARTER ADAPTOR FOR COX 140 ENGINE

26 February 1968

field some radio control modelers are
making modifications on it for use in
large RC planes as it runs quite well on a
glow plug.

Another recent application is to use it
as a starter unit for speed plane engines.
This is really nothing new, as this author
has seen several Briggs and Stratton en-
gines set up for this purpose years ago.
But they had a couple of undesirable
points. First, the large size and weight
of the engine itself. And second, the lim-
ited rpm range of the engine.

The starter unit you see in these pic-
tures has been used to start all sizes
of speed engines from .15’s on up to .60s
with no trouble at all. If you need more
than 7,000 rpm to start your speed en-
gine, you may have to “soup up” the Cox
140. However, we found that it would
start a Rossi .60 at half throttle.

The most appealing thing about this
Cox starter unit is its instant starting
ability, No waiting for it to build up
rpm, as is necessary with the inertia type
starters. True, you have instant starting
rpm with an electric starter, but with the
Cox starter there is no battery to keep
charged up. The Cox 140 runs on good
ole gas and oil and has a magneto built
right into the flywheel for the ignition
system.

Once the speed engine is started, the
Cox starter unit can be stopped by mere-
ly pushing down on the kill button on
the top of the engine. So simple that
even your girl friend or wife ecan do it.

Inertia starters are still popular today,
but they are getting harder to find. Espe-
cialy the Army surplus 80:1 gear ratio

units. Even if you are lucky enough- to
obtain one, there is still quite a bit of
machining to do before you have a usa-
ble starter. And when the unit is ready,
you still have to procure a willing strong
arm to grind the starter up to the re-
quired rpm to start your engine. In
some cases, this rpm must be maintained
for a long period of time. It is not un-
common to observe two or three crankers
give out at a contest —and ask for help.
Muscles get tired. And so do tempers.
Continued on page 64

2—|z4""’;x B = |
2-1/¢" |
|
1

‘ T

ENGINE MOUNTING STAND



An accurate scale model of the T-34 ad-

vanced military trainer still seen today on

active duty. It is easy to fly yet stuntable.

BUD ATKINSON

SCALE builders are always on the
lookout for good scale subjects; ones that
will adapt to model building and have
good flying capabilities. Many times an
airplane that is ideal for RC scale is
overlooked. I think the T-34 has been,
up to now, one of the overlooked. It's
easy to build and has very good flying
capabilities, much the same as our Class
III stunt ship.

The Beecheraft model 45, named Men-
tor after the trusted servant of Greek
mythology, first flew as a prototype in
late 1948. Since that time the Mentor has
served as a training airplane for thou-
sands of United States Air Force and
Navy pilots and continues in use at some
military installations even today. Ap-
proximately 100 of the Wichita-built
trainers are still in operation at the Pen-
sacola Naval Air Station.

The Mentor was designed and privately
financed by Beechcraft as a primary and
basic trainer for the military services. It
filled the design requirements so well,
that over 1000 units were produced by
Beecheraft for domestic and export sale.
The aireraft was also produced under
license from Beech by Japanese, Canadian
and Argentine firms.

The Mentor, a single-engine, all-metal,
two-place trainer, was built around the
then-new Beechcraft Bonanza design to
assure high performance while retaining
economical operation and low fuel con-
sumption.

The prototype aircraft was test flown
December 2, 1948, by Vera Carstens, now
retired, who was then Beecheraft's chief
test pilot. The prototype Model 45 was
powered by a Continental E-185 engine.
It had a cruise speed of 160 mph at 10,000
feet and a top speed of 176 mph. Serv-

ice ceiling was 18,000 feet and gross
weight 2650 pounds.

The Mentor was stressed for ten posi-
tive and 4.5 negative “G’s” and was fully
aerobatic — a feature demonstrated in ex-
hibitions at the Cleveland and Miami
air races in 1949 and 1950 by the noted
aerobatic pilot Beverly E. “Bevo” How-
ard. Betty Skelton also flew demonstra-
tion flights in the early Mentor. Addi-
tional demonstrations were flown in the
United States and overseas by Beech-
craft and guest military pilots through
1949 and 1950, winning every evaluation
competition entered.

First production model of the Mentor
was delivered to the U.S. Air Force,
October 1953, at Edwards Air Force Base.

Continued on page 64

Following a realistic landing with the flaps

down, Bud taxies the Mentor into the
“hangar” at the 1967 Nationals at Los Al

Beecheraft designed the Mentor as a high-speed
prop-driven trainer. The plane is fully aero-
batie, including outside maneuvers,

Under the fiberglass cowl (which is available
from Ace R/C Inec.), an Enya .60 on Midwest
meounts and a Lakin nose-gear assembly.

Because of its large flying and control surface
areas, the model T-34 fies just as well, and is
as aerobatie, as the real plane,
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SCALE TECHNIQUES FOR THE PLASTIC MODELER

Front view shows landing gear detail and loca-

tion of Eagle emblem and armament,

JOHN N. TOWNSLEY

THIS month’s aircraft is that of Major
Hermann Graf (later Oberst Graf), tenth
highest scoring ace in the German Luft-
waffe with a score of 202 victories. His
FW 190 A-6 aircraft was painted bright
yvellow — polished and gleaming as a jew-
el. The squadron he led was the Gesch-
wader-Richthofen, the famous “Yellow-
nose” Richthofen outfit. It was truly an
elite corps, every pilot having been spe-
cially selected for superior qualities.

The Geschwader operated in France
from Triqueville Airfield, the home base,
and three satellite fields: Evreux/Fau-
ville; Beaumont-Le Roger, and Saint-
Andre. They were equipped with im-

proved FW 190 A-6's that were lighter
than the preceding Focke-Wulf series by
1,114 pounds.

30 February 1968
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. Focke-Wulf
190 A-6

Interceptor Fighter

Specifications. Wingspan: 34’ 514", length:
29" 414":; powerplant: B.M.W. 801 D-2
air-cooled 14-cylinder, 2-row radial en-
gine of 1,700 hp; 2,100 hp at takeoff (with
M.W. 50 methanol/water-injection sys-
tem). Armament: Four MG 151's and
two MG 17's mounted two in cowl and
four in leading edge. Weight loaded:
8,600 lbs. Speed: 405 mph at 20,500 ft.;
355 at sea level. Rate of climb: 22350 f{t.
per min.; service ceiling: 37,400 ft.

Color scheme and markings. Entire plane:
gloss yellow. Either Aurora gloss yellow
or Humbrol #8 gloss yellow enamel can
be used. National markings, swastika,
and the “200 Victory” decals are from the
kit.

Preliminary procedures. Check for miss-
ing parts and familiarize yourself with the

Major Hermann Graf was the German Luft-
waffe's tenth ranked ace, His aircraft is this
month’s scale subject. Photo from the author’s
collection of famous fighter aces.

general pattern of assembly and location.
If parts are broken, repair them at the
outset if possible. Wash all parts in a
warm detergent bath to remove mold re-
lease, rinsing well with clear lukewarm
water and allowing to dry. Return all
parts to kit box.
Painting small parts: Gray-green (mix 14
Pactra anti-glare green and 15 Pactra air-
craft gray). Spray prop and fan flat
black. Armor nose-ring: red inside, yel-
low (same as aircraft color) outside.
Armor plate (Parts B-11 and B-13);
gray-green; three tires: flat black; in-
side of wheel: dark gray (Pactra Hot-Rod
gray): cockpit assembly (B-6, 7, 8) and
cockpit interior: gray-green. Windscreen
framework (B-37) and canopy frame
Continued on page 56

Placement of the “200 Victory” and national
markings is seen here.
canopy, Features bright yellow glossy paint
scheme which was kept immaculately polished.

Note partially open



se equipped models have
> wings as the single-channel
Skyhawk in background.
Sch fiying with all the fun of
the big ones and great for Simpro III!

Using Testor and Midwest
foam wings, these high-per-
formance midgets are quick
to build, inexpensive, and
thrilling to fly. :

ON the following two pages are shown
profiles of two inexpensive, small, fully
aerobatic models which demonstrate that
a revolution in radio control may be on
hand. Why do we fly six-pound, six-foot,
and .60-powered multi planes when the
same performance and many advantages
can be found in much smaller aircraft? It
is practical to build and fly .15 powered,
44-in. winged, three to four pound meod-
els for active aerobatics with new minia-
turized equipment. Perhaps we should
think small, not big?

Our two models feature the Testor, or
Midwest, 44-in. molded styrofoam wing
and tail set available at most hobby shops
for $5. No wing or stabilizer construc-
tion is required in either airplane. Just
an easy fuselage. What could be simpler
— or less expensive?

The models were flown originally with
the Simpro III control system with two
proportional functions and trimmable
throttle. When the Bonner Digimite 4RS
became available it was installed for full-
house proportional. Whether full-house
or 3-+1, these simple models are amazing.
Their performance includes all the FAI
or AMA contest maneuvers and is com-
parable to that of such bigger models as
Kwik-Fli, Taurus; Beachcomber, etc.

ED SWEENEY

Powered by a muffled .15 they regularly
fly the contest pattern on only two ounces
of fuel. More power would be excessive.
The monoplane can perform four con-
tinuous vertical rolls entered from level
flight, without any zoom to build up extra
speed.

The monoplane was intended to be a
“quick and dirty” type, not realizing how
much performance was being created. It
has ailerons, a nose wheel steered from
the aileron servo, as well as elevator
and motor control. The rudders are not
operative, but could be controlled.

It showed its capability quickly. Rolls
were easy and axial, inverted flight re-
quired only 20% down elevator and out-
side loops were smooth and symmetrical.
Four-point rolls and slow rolls entered
from a climb of only 15 degrees could be
performed from one horizon to the other.
Other maneuvers, which are combinations
of rolls and pitch, were easy to do. Wing-
overs could be fudged by entering on a
slight off-center climb with a power chop
at the peak of the climb (not necessary
if rudders are made steerable).

Flown mostly in the wind, it was sur-
prising to see that a small, well-equipped
model is not blown arourid as much as
might be expected. Touch-downs in gusty
wind are not a problem for a small model
either. With the tricycle gear and steer-
able nose wheel, ground handling is a
cinch. By the way, one ean't miss stop-
ping on the spot when proto-taxiing to the
“hangar” in the AMA pattern. Brakes are
not used since our .15 ran so slowly at
idle.

After discovering the excellent flying

s

characteristies of the monoplane, we be-
came concerned about the possibility that
a high “G" pull-out might fold the flexi~
ble wing. Much flying showed such
danger does not exist. A .15 is more than
ample power as long as the plane weighs
less than three pounds. The wings per-
form beautifully at this wing-power load-
ing. A bigger engine, or more weight
and you might fold it up!

To alleviate this unfounded concern
about the wings, we designed the biplane.
It is heavier, and its two wings are
clipped, but the combined flying surface
area is very much greater, and thus it can
withstand extreme flying pressures. The
top wing is swept back by cutting it in
half and angling the center section, and
rejoined with epoxy. The bottom wing
was clipped at the tips to about 39 inches
and the top wing to 41 inches.

The biplane’s flying characteristics are
similar to those of the Aeromaster by
AAMCO. It performs all maneuvers with
grace and ease, especially landings and
takeoffs. It is also very stable, but less
responsive to the ailerons. The rudder is
very effective for wingovers and spins.
When doing rolls, it helps to use a little
coordinated rudder and, as the plane
comes to the inverted position, only a
slight bit of down elevator keeps the nose
up nicely. Because of the increased drag
of two wings, it will perform one perfect
vertical roll and level off smoothly. It is
not fast. It lands very slowly and weath-
ervanes into the wind strongly, but taxies
cross-wind easily.

For increased aileron control, one can
reduce the dihedral of the bottom wing,
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probably without upsetting the other fly-
ing characteristics. Or, set up four ail-
erons! The author likes a very stable
model, and an effective rudder.

These smaller models are really good at
flying out of small areas, like foothall
fields and tennis courts (whose sides are
not obstructed). There are a great many
small parks which become natural flying
sites for quiet models capable of using
them. It has been thought that small
models are hard to fly because they seem
to respond to the controls too quickly or
suddenly; this is not fact. They can, how-
ever, perform maneuvers within a smaller
air space. One can do maneuvers the
same size as with their larger counter-
parts; this is a matter of technique. At
a contest, this ability may really pay off.
The pattern can be presented much near-
er, and in a much more confined space
for the judge's convenience. Landings
and takeoffs are short and easy, so why
not land safely at the judge's feet! (Don't
scare them though!)

There is not much to say about con-
struction of the Mites; the only building
is the fuselage and hinging of control
surfaces. A few notes pertinent to each
model may help.

A cross section used for both fuselages
is shown. Sides, bottom sheeting, and
doublers are 14" soft straight-grained
balsa. Corners, glued first to the sides
with the doublers, are 14" triangular
stock. Top sheeting is soft 334" balsa.
Firewalls are laminations of two pieces of
14" five-ply plywood. When glue-up is
dry, the fuselage is a box which can be
easily rounded off as indicated. Don't
leave it square, because it will be heavy.
The two bulkheads are cross-grained
laminations of 14" balsa.

There are a few particular recommen-
dations for the biplane. Its single-strut
wing pylon is laminated with plywood
and balsa so that it can be shaped as an
airfoil, yet be rigid. The wing platform
is 144" plywood epoxied to the strut
following the shape of the wing's lower
surface. When the pylon is completed,
including the wing mount, shape and
sand it to final contour before epoxying
it into the fuselage. It is inlet into the top
sheeting and keyed to the forward bulk-
head. The wings' incidence, relative to
each other, must be zero or with the top
wing slightly negative. Adjust this while
the epoxy is setting up when mounting
the pylon to the fuselage. The stabilizer
should be at zero incidence relative to
the bottom wing.

Because of the flexihility of the styro-
foam wings, the spreader struts between
the wings are essential. Inset one-inch
lengths of 14" dowel into the wings at the
strut locations, and glue firmly in place
with epoxy. The struts are lengths of 14"
dowel that slip into holes in the larger
dowel sections. A rubber band between
the wings holds them together against the
struts.

Control surface hinging applies to both
models. We used the mechanical plastic
hinges now becoming so popular. They
are firmly glued first to the finished and
painted balsa control surfaces. The trail-
ing edge of the foam flying surfaces was
cut off with a sharp razor to be about 14

Continued on page 53
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The In’s and Out’s

Following his December ‘67 article about choosing a

prototype, the author now considers design require

G. HARRY STINE

NOW that you've selected a good full-
scale rocket vehicle to build a scale model
of, and have collected enough good in-
formation, where do you go from there?
The next step is to design the model.

You must be intimately familiar with
the model rocket parts and components
that are available —body tubes, nose
cones, engine mounts, etc.—as well as
with the plethora of model rocket engine
types you can get. With all of this in
mind, you can then start sizing your
scaler.

If you have chosen a prototype with
lots of external detail and many complex
shapes, it's better to build a large scale
model. Little bitty details are often ex-
ceedingly difficult to make and attach to
a model if the model is too small. On the
other hand, if you have selected a rather
simple prototype without many details
— just a nose cone, cylindrical body, and
a set of fins, for example —it will look
better if it is smaller.

You may also have to size your model
on the basis of what you intend to do with
it. If it is a pure competition scaler, you
don’t have as many restrictions. If you
want a scale altitude model, you will
want low total drag, high impulse-to-
weight ratio, and a large enough size so
that it can be seen and tracked.

Use as many commercially available
parts as you can. You will have plenty
of custom-made parts to fabricate as it is.

Use commercial body tubes. Many com-
mercial nose cones and transition pieces
can be easily modified for some scale
model components.

The biggest single problem of nearly all
scale models is their weight. The majority
of scale model builders end up with a
scaler that weighs too much. As a result,
scalers are usually under-powered and
just manage to stagger into the air when
flown. Therefore, build as small as possi-
ble consistent with detailing.

And choose the engine you will use to
power the bird before you start to design
and build it! Match the engine to the
model just as you would if you were
building a sporting model. If your bird
is under-powered, it will likely prang;
if it is over-powered, you will probably
kiss it bye-bye over yonder hill as the
wind carries the parachute into the next
county.

There are no hard-and-fast rules of
thumb for properly sizing a scale model.
Each case is different. And sometimes
yvou may have to experiment a little by
building two or more scalers of the same
prototype in different sizes to find out
which one will suit your needs and de-
sires.

Learn to do a little simple drafting.
Drawing equipment is available today
at very reasonable prices. You'll need a
drawing board, a T-square, a couple of
triangles, a good pencil with a 2H lead
in it, an eraser, an engineer’s triangular
scale, maybe a French curve or two, a
drawing compass, and a protractor. Get

Photo by Pastrick.

Typical NARAM scale scene. Left to right on rack: Mercury-Redstone, Gemini-Titan,
Aerobee-350, Nike-Tomahawk, GAR-11 Falcon, and X-15.
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Howard Rotz of New York flew this beau-

tiful NASA Saturn-1 at NARAM-6, Wal-

lops Station. A complicated job.



of Scale

ments of the model itself.

a little practice by designing and draw-
ing a couple of sporting medels on the
board first.

Having decided upon the size of the
scaler and prepared your drawing equip-
ment, you then prepare a full-size draw-
ing of the model., To do this, you must
determine the scale of the model.

The most common method of determin-
ing the scale of the model is to determine
the ratio between the diameter of the
prototype and the diameter of the body
tube of the model. For example, if the
diameter of the prototype is 31.00 inches
and you are using a body tube with an
external diameter of 1.04 inches, you
divide 1.04 into 31.00. This gives you a
number — 298, for our example. The
scale of your model is therefore 1 to 29.8,
more commonly written as 1:29.8. Every
dimension of the prototype must then be
divided by 29.8, in our example, to come
up with the dimensions of the model.
With a piece of paper and a slide rule,
you then divide every dimension of the
prototype by the scale ratio. Naturally,
a 30-degree angle on the prototype will
also be a 30-degree angle on the model, so
do not divide angles by the scale ratio.

Using the model dimensions you've cal-
culated, you then make a full-sized
drawing of your model. (If you're lazy
and/or rich, you can take the prototype
drawing to a copying company — for ex-
ample, a blueprint shop — and have them
make a photographic reduction of the
prototype plans to exactly the size you

Continued on page 69

John Drake holds General Electric Hermes
RV-A-10. Prototyvpe was 1952 ancestor of

the Minuteman. An uncomplicated model.

VICE PRESIDENT HUMPHREY SEZ i
Vice President Hubert Humphrey in a
recent letter fo the National Association of

Rockeiry commended the work of the
Association in the field of model astronau-

ties.

“It was rewarding to see the enthusiasm
. {of the model-

dispayed on the faces .
ers). I sincerely appreciate the efforts of
your association to help develop our most
important natural resoum—-the yau!:h
America.”

Several NAR members in the Wm
area built models and -

Mr. HumphI‘ethnaeogniﬁmofhlsm.: .

of the NAR program.
G.E. HONORS NAR CI-IMI'IONS

The General Electric Valley Forge Space
Technology Center, located near Philadel-
phia, Penn., honored five NAR members

on Octoher&thee'veafthetmﬂlanmwrs—

Md.: William Bloch, Pittsburgh, Pa.; Joseph At
i

Persio, Chehire, Conn., and Greg
Stamford, Conn. were guesis of the mce
center for the day.

News coverage of the event was exﬁm .
sive. A scale model mor-w B that
was launched at the ceremonies mpre-l_
sented to Mr. Hilliard W. Paige, GE. Vice-
- Arevalos Rocket Associatcn. L.D. Holliday,

President and Division General Manager,

Mr. Paige commended the NAR modelers
and urged them fo continue their interest
in astronautics, He said there will always
be a need for qualified men and wmm_; 5

space technology.
Jim Kukowski, NAR Trustee Rockv:l!:e
Maryland accompanied the group.

NEW OFFICERS AND BOARD

A new slate of officers and Board of
Trustees waselectedatNARAM-—s by mem-
bers of the NAR.

President—Dr. Ellsworth Beetch, 211

Clover Lane, Mankoto, Minn. 56001; Vice-

President — Bryant Thompson, 511 South
Century, Rantoul, Til. 61866; Secretary —
Robert Atwood, Box 98B, Route 3, Anna-
polis, Md. 21423; Treasurer —Dr. William

B. Rich, 9904 Duncan St,
22030.

Fairfax, Va.

Other members of the Board are; James
Kukowski, 6 Grandin Circle, Rockville,

Md. 20851; James Barrowman, 5614 Hamil-
ton Manor Dr., Hyatisville, Md. 20782; Les-
lie Butterworth, Route 3, Eagle Lake, Minn.
56024; G. Harry Stine, 127 Bickford Lane,

- New Canaan, Conn. 06840; AW, Guill, 32

Gerdes Road, New Canaan, Conn. 06840;
John Belkewitch, 446 Brookside Drive, Ro-
selle, N.J. 07203; Dr. Willy Ley, 3726-T7th
St., Jackson Heights, N.¥Y. 11372; Albert
Kirchner Sr., 49 Cheshire Road, Bethpage.
N.Y. 11714; John Worth, AMA, 1239 Ver-
mont Ave. N.W., Washington, D.C. 20005.
SECTION ACTIVITIES

Fall model rocket meets were the vogue
along the eastern seaboard. Even hurricane
weather didn’t step a regional at Aberdeen
Proving Ground, Md. Rockets flew in

= thatncu‘t New York and othel areas,

Unfortunately, we hear very little from
sections in the west. Give us some good
information in a short concise form and

we will print it. The best way to get the
wm'& out is to publicize,

- NARAM-9 PUBLICITY

‘Newspaper stories and features still filter
in concerning NARAM-9. The Minneapolis
Sunday Tribune and the St. Paul Dispatch-
P’ieneﬂ Press ran Sunday supplement fea-

. Bendix Corporation magazine tan

'.ig article in its 70,000 copy magazine and

al more industry publications are
sd to publish model rocket stories.

= :Thaﬁoﬂdaxd Space Flight Center news. ran
=aiaﬂlpngestaryonmemeet,

'ROSTER OF NAR SECTIONS
: As of September, 1967

 AMA Rocket Club, Alberta Hands — Ruth

Kﬂtﬁﬁhmm‘, Box 407, Monticello, Ind. 47906,
lis Assoc. of Rocketry, Robert At-
wpqa Route 3, Box 98B. Annapolis, Md.

Amlacbieola Vﬂlley Section, Ina Margaret
Meter, PO ‘Box 56, Apalachiola, Fla

E Alé&llo Roeket Socie‘l.y, Neil Campbell, 2611

Grandview Rd., Phoenix, Ariz. B5032
ml‘eﬁngt&n Lane, Hm!tmgtan Beat‘h

Mhml Rocket Society, Mike Zimmerman,
2111Crook St., Ashiand, Ky.

Aﬁb‘o—M&delets, Larry Little, Box 172,
 Owen Hall, Purdue Univ,, West Lafay-
ette, Ind. 47966

Birch Lane Section, Thomas Hills, 2429
Temple Dr., Dav:s Calif. 95616

_ Black Hawk Section NAR, Robert L. Cus-

ter, 2408-28 Bt., Rock Island. 111 61201

Boiss Centaur Secﬂon, Steven Sherrill, 108

North 18th Si., Boise, Idaho 83706

Eqpe Kennedy Section, Frank Cox, 106
‘Snead Rd., Apt. No. 1, Indian Harbour
Beach, Fla. 32935

Catawaba Valley Rocketteers, Todd Lee

‘Butler, 807 Sixth Ave. S.W. Hickory,
- N.C. 28501
Cheshlte Assoe. of Rocketry, Joseph Persio,
P.O. Box 123, Cheshire, Conn. 06410
Qinudhltxters," Bob Montgomery, AYA
Center, APO New York 09123

 DelVar (Delaware Valley Rockets), Robert

R. Shue, 100 Overlook Ave, Willow
Grove, Pa. 19090

Dreher Park Rocket Society, c¢/o Science

- Museum & Planetarium, W. Lakewood
‘Rd., West Palm Beach, Fla, 33406

Eifel Thrusters, Robert Erickson, Bitburgh

- CMR No. 2223, APO New York 09132

Fairchester, Charles Duelfer, 75 Boxwood
Dr., Stamford. Conn. 06306

Hempfield Area Model Rocketeers, Robert
Brown, 15 Wayne Ave., Jeanette, Pa.
15644

La Salle Sec. NAR-Jefs, Gary Spriggs, P.O.
‘Box 1335, Cumberland, Md. 21502

Continued on page 62
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RADIO CONTROL WORLD

A ROUNDUP OF LATEST NEWS

NN 7S

CONDUCTED BY HOWARD MC ENTEE

Recommended Receiver. Having enjoved
flying with a receiver with circuit modified
from one in May-June 1964 Grid Leaks,
Australian modeler A. Sweatman (c/o
Maryborough Tech. College, Mayborough,
Victoria) suggests it to others, The original
receiver was designed by John Phelps, and
utilized a tuned filter for immunity to in-
terference. Mr. Sweatman did not require
this feature, but found the remainder of
the circuit more stable than most super-
regens,

The circuitry of the first two transistors
following the antenna is practically identi-
cal to the Phelps original. The detector,
incidentally, was designed especially for
sharp tuning —that is, it is much sharper
than many transistor regens (but nowhere
near as sharp as a superhet). Mr, Sweat-
man’s mods are in the last three transistor
circuits; his receiver does not have the
tuned audio filter, so will operate with most
27 Mhz transmitters that are modulated
around 600-1000 cycles. Transformer TR can
be most any small transistor interstage unit;
this circuit utilized one rated at 5K ohms
primary impedance, and 1K secondary (the
Lafayette #99H6126 at 79¢ would do fine).
The receiver idles (no tone) at 2-3 ma, and

This current
may be reduced considerably by using a

draws 30-40 ma with tone.

300 ohm relay. 6V battery was utilized,
since the 1.2K resistor was placed in the
positive battery lead to inecrease stability
(the original circuit did not have this re-
sistor nor the 25 mf capacitor from battery
plus to minus, and 4.8V was specified). Mr.
Sweatman found the set would work fine
on 48V as long as the nickel-cad battery
was well charged, and he stresses that only
such batteries be used. The tuning coil
specified by Phelps had 15T of #30 enamel
wire, tapped as indicated herewith, on a
CTC type SPCl1-4L coil form (Ace R/C
stocks this form). The receiver has been
found to work well in all temperatures, and
is fine for pulse propo. It was built upon
the printed circuit plate specified for the
original Phelps receiver.

Cox Medallion Throttle. When Ronald Hil-
ger (311 Clinton, Elmhurst, Ill. 60126) put
a propo system in his .049-powered Junior
Falcon, the power proved marginal. A
Rand Galloping Ghost Pak replaced escape-
ment. The Baby Bee was replaced by a
Cox Medallion, and performance was excel-
lent — until Ron added a Cox throttle. The
engine lacked its former pep, which Ron

4 .
15 6T 33.:“
[
a7 |
100 470K | ‘OIMF

ORANGE

.01 4.0l
20uH MFT i

.0l MF &

+8v

Z2NT08 OR
2N3642

-6v

A super-regen receiver with very few parts for 27 Mhz. by A. Sweatman. It is inexpensive,

pulses fast, and is temperature stable,
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attributed to too much restriction of the
exhaust ports, even with the throttle wide
open. His cure was to double the exhaust
area by adding a second Cox exhaust
throttle unit. The two units clamp to-
gether neatly around the cylinder; the
threads intended for clamping serews in
one, will have to be filed out for screw
clearance. New parts are seen in our
drawing.

The upper piece drives the two exhaust
restrictors in and out together. The new
restrictor itself is at center, and the plug
at bottom closes the forward end of the
added throttle unit. With the modified
throttle, engine power went up to that at-
tained before the throttle was added,
starting seemed easier, and idling was just
as good. These mods can help .09 and 15
Cox engines too.

Further increase in power is possible
with Cox Q.Z. .049 cylinder and piston
assembly, put on the Medallion engine.
This cylinder is designed for operation
with exhaust restriction; power increase by
means of larger intake by-pass areas.
Unigque Muffler. While visiting a Mon-
mouth (N.J.) R/C Club meeting, we saw
an unusual muffler built by Walter Wat-
kins (RFD 1, Box 137, Eatontown, N.J.).
Walt got the inspiration from seeing notice
of a patent awarded to the McCullough
Corp. for a muffler to improve quieting of
small 2-cycle engines. Main idea was to
close the muffler completely, except for
one rather small outlet hole, over which
was fitted a vibrating reed. Walt tried
holding a flexible strip of metal over the
outlet of standard meodel mufflers, found
that when reed tension was right, there
was indeed a great decrease in noise, yet
the engine didn't seem to slow down
noticeably.

Several reed mufflers have been attached
to large engines (.60 capacity) and when
properly “tuned,” do a fine job. The draw-
ing shows a representative unit, The finned
stack is felt to be advisable, to get rid of
heat both from the engine and the muffler
tube. The reed may be made of berylium
copper from .005 to .010” thick; shim brass



Bud Atkinson shows off Dornier DO-355 to Maxy Hester. It uses
one engine in front and a free-wheeling prop at the rear. Seen at
the Skylarks contest 1967. Photo by Claude MeCullough.

At right: Keep the flag on top where it can be seen!

Great display of aerial agility and daring pilotese were seen in
the mid-air meeting of Sterling Mustang and Goldberg Falcon.

or clock spring material could also be
tried. Too much spring tension increases
back pressure; with not enough there isn't
the desired quieting. The Monmouth group
has used mufflers for over 3 years, feel one
of the biggest problems with muffler-equip-
ped engines is to dissipate the heat. They
find that engines which have cylinder fins
integral with the liner (as opposed to those
which have a finned barrel fitted with a
removable steel liner) tend to run cooler,
Walt also points out that for maximum heat
radiation you don’t chrome plate hot metal
parts, you paint 'em dull black — like the
old" pot-bellied stoves! He feels that fins
on -the engine crankcase (as on the old
O&R 23) would be most helpful, In fact,
Walt and his Monmouth cohorts opine it's
high time the engine manufacturers got
on the ball, and designed engines and
mufflers that match each other. We hearti-
ly agree!

Using Reed Switches. While useful to make

@
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compact and efficient relays, reed switch
capsules have other uses too. John Tufts
(7429 Warner Ave., Richmond Heights, Mo.
63117) offers several suggestions. Our upper
circuit shows several of the reed units be-
ing operated by one electro-magnet. Two
of the circuits have time-delay relays in
series, with the delays selected to give the
desired operating sequence. Such a system
might be applied to various operations on
a model boat, with one channel operating
a number of circuits, some of them suitably
delayed.

Servos may be made to operate reed
switches by applying a tiny permanent
magnet to the servo arm (this might be a
very clean way to turn on electric brakes,
with the reed switch actuated in full down
elevator by a magnet — there would be
no measurable mechanical drag on the
servo). A rotary type servo could also
trigger one or more reed switches via a
tiny magnet; a plain geared-down motor

More power, more throttling with two exhaust restrictors, suggests Ronald Hilger.

Works on all Cox engines with throttles.

Sleek Triplane by Glen Spickler took months
of research and building. Scaled 2” to the foot,
uses Kraft propo and new type servos.

SOLDER WASHER ON
A

¥ Y. ““SCREW-ON
TIP

FREQ. FLAG

could do the same thing. Thermal time
delay relays are small and light, and cost
around $2.50 each, in the electronics mail
order catalogs.
Neat Stunter. With all the sweptback fins
and rudders these days, a plane with any-
thing much different really stands out. We
spotted such a craft in the Mile Hi News-
letter (Mile Hi R/C Club). Builder Oscar
Leu (8178 Raleigh Pl. Westminster, Colo.
80030) sent accompanying pic and info.
Seems Ozzie had purchased a set of plans
for Jerry Nelson's Radiant several years
ago, but only got around to building it as a
low winger in 1966. He further modified
the plane with a tapered Stormer wing.
It was a fine performer, but was wrecked
due to equipment failure. Ozzie then re-
built the plane with a Qwik Fli II wing.
Changes from the Radiant design were:
raise rudder flush with bottom of fuselage;
add a fiberglass engine cowl (made by the
balloon method); reduce elevator area and
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Unique muffler using spring reed at outlet has
less power loss, claims Walter Watkins,
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Hale Wallace’s scale-event winner at the 1967 Wright Memorial contest was this big S. T.

Jl-powered P-63,

TO BATT.
TO RECEIVER
i.,,m,. REED
SWITCHES
ELECTRO-
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TIME DELAY
RELAYS

OPERATION NO.I OPERATION NO.2

OPERATION NO. 2
3 REED SWITCHES

(END VIEW)
lofofo]

( servo O
SMALL BAR MAGNET

An interesting method for obtaining auxil-
iary functions, using reed switches and bar
magnet, suggested by John Tufts.

RADIO CONTROL WORLD

CONTINUED

increase stab to hold original horizontal tail
outline; set Enya 60 at 45-degree angle and
mount radially. Plane has Logictrol 35,
Nyrod pushrods. It weighs 6% 1b. and en-
gine, wing and stab are all at zero degrees.
Engine has a 2 degree right thrust.

Ozzie feels it's a top grade stunter. He
mentions a trick used by several Denver-
area builders; after firewall is installed,
about 14" thickness of epoxy is poured
behind it (firewall must be horizontal when
this is done). When dry, the epoxy can be
drilled and tapped to hold the engine
mounts, the fiberglass cowl and even the
nose gear. Latter is held right in the epoxy,
without a separate mount.

West Coast Championships. A huge suc-
cess, according to Watts New (Fresno,
Calif.,, Radio Modelers). They give full
credit to the Pioneers for much of the
work; actually, it appears that many Fresno

Neat stunter by Oscar Leu is unusual these days; it does not have swept-back fins, wings,
or rudders. Looks pretty, too.
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modelers helped run the affair, which was
sponsored by the So. Calif. RCS. Meet was
held Sept. 2-4 at Madera, Calif. Fine
weather prevailed during the weekend, and
the Pioneers had even set things up so
the visitors could view the Wide World
of Sports television showing that weekend
of the Los Al Nationals,

R/C at the Races. The Cleveland National
Air Races were again featured over Labor
Day weekend, and exhibitions put on by
members of the Northern Ohio Aeromodel-
ers Assoc. were highly successful. Idea
for N.O.A.A. participation was presented to
Races officials, who were quite receptive. A
carefully planned show was set up, to in-
clude all forms of RC flying. This boiled
down to a Pylon race, an exhibition by a
stunt team of three and four members, and
a Free Style finale, with eight planes
in the air at once. Needless to say, even
though the flying (especially in that finale)
got pretty hectic, safety was a major con-
sideration, and the planes were kept well
away from the crowds.

One of the team maneuvers was a “‘sun
flower effect.” Four planes circled together,
then at a signal headed in four directions,
coming together at the center of the field
via a Split-S and dive, then pulling up in
an Immelman. Quite spectacular, accord-
ing to Frank Vidmar (26500 Zeman Ave.,
Euclid, O. 44132) who sent in the report.
Several biplanes were in the 8-plane finale,
some spinning down from high altitude.
Frank says much credit must go to Noel
Painchaud, Jack Cox and Don Butterfield
of the Cleveland Air Races, and to Charles
Tracy of the Cleveland Press, all of whom
were most helpful. The N.O.AA. is or-
ganized within the framework of the AMA,
and includes two R/C clubs—the Cleve-
land Radio Controlaires, Inc., and the Men-
tor Area RCS, Inc. After their highly sue-
cessful debut at the Cleveland Races in
1967, the group feels that model RC has a
definite place at full-scale plane airshows.
50 Mhz Frequencies. 50 Mhz activity is
increasing, as many modelers get ham li-
censes just to operate there. There is a
wide variety of oddball frequencies in use,
and things are rather chaotie in some areas,
where there may be half a dozen 50 Mhz
flyers waiting to go aloft. The AMA Fre-
gquency Committee has come up with a set
of spot frequencies that allows simultaneous
flying of five superhets, and two regens, all
at the same time and with little likelihood
of interference with each other —or from
harmonics from 27 Mhz transmitters. The
frequencies listed below are being adopted
as official by the AMA, and 50 Mhz fliers
are urged to change crystals to these spots
as soon as possible. It must be noted that
there's no guarantee these spots will not
have interference in some areas, from other
perfectly legal amateur radio communica-
tions. Most amateur activity is below 351
Mhz; but there are local “nets” in various
areas, and you'll have to watch for them —
just as you have in the past on this band.
The AMA spots are as follows, with two
ribbon system for each: 51.20 Mhz (one
black, one light blue streamer); 52.04 (black
and violet); 53.10 (black and brown); 53.20
(black and red); 53.30 (black and orange);
5340 (black and yellow); 53.50 (black and
green). Note that the band distinguishing
color for 50 Mhz is black; it's white for
72 Mhz, and none is used on 27. 51.20 and
52.04 Mhz are designated solely for super-
regens, the other five for 'hets. All fre-
quencies have been picked so that there
will be no interference on either the funda-
mental or the image of the superhet spots.
Note that these spots are not mandatory,
as are those on 27 and 72 Mhz (which were
designed for RC purposes only by the
FCC)

Continued on page 66



Famous P-47D

Monogram/Thunderbolt.
Thunderbolt has been added to Monogram’s
V4" scale series of WW II aircraft. Their
highly detailed kit (PA187T) retails at $1.50.
Also released at this time was the 1/72 scale
Messerschmitt Bf110, twin engine fighter.
Full color decals and crew figures are in-

cluded. Kit (PA162) price is $1. See
Townsley's “Scale Techniques for the Plas-
tic Modeler” in this issue. MONOGRAM
MODELS, INC., 8601 Waukegan Rd., Mor-
ton Grove, Ill. 60053.

Heath Company/Digital 5 Proportional RC
System. New Heathkit RC will let you go
proportional with a five channel, digital
rig after only 15 hours of assembly time.
Saves money too — complete with transmit-
ter, receiver, four servos and Nicad battery
packs, the solid-state system costs only
$219.95.

Transmitter features: pre-assembled RF
section for peak operation, two control
sticks, out-of-sight range, an antenna that
telescopes into the case and a relative
signal strength meter for monitoring Tx
output. All channels are trimmable.

Receiver is highly sensitive, noise and
temperature immune and cased in alumi-
num as is the transmitter. It uses only a

four cell Nicad pack, weighing 5. oz.

Each servo has a wheel and two linear
outputs. Sealed variable capacitors replace
the resistive feedback elements used in
other designs. Servos weigh only 214 ounces.

The system is available on the five fre-
quencies in the 27 MHz band. Total weight
of the airborne equipment is about 18 oz.
All items are available separately too; ask
for pricess: HEATH COMPANY, Benton
Harbor, Michigan 49022,

Hobby Lobby/Bonitron Super Sport. The
Bonitron Super Sport is a pulse propor-
tional system. Transmitter is a single stick
unit with a lever switch motor control.
Internal adjustments make the transmitter
very versatile (see McEntee's “New In RC”
this issue), Transmitter price is $74.95. The
superhet receiver was designed to feed the
Rand Dual Pak servos. It is priced at
$§39.95. A complete package of transmitter,
receiver, Rand Dual Pak and all con-
nectors is $189.90. Write: HOBBY LOBBY
INTERNATIONAL, 2604 Franklin Rd.,
Nashville, Tenn. 37204.

Beavercraft Products/Floats. Landlubber
radio control flyers can go to sea with
these tough, white plastic floats. Each pair,
weighing 16 oz., will support 7' lhs. —

suitable for most multi ships. Overall
length is 30”. Beavercraft molds each float
in two pieces; then these halves are joined
along a center seam. The resulting ridge

adds stiffness and reinforces the mount-
ing areas. The hull design encourages a
quick lift-off. Available at your hobby
shop or by ordering direct from Beaver-
craft, $10.95 postpaid. A 36" size will be
ready soon. More info: BEAVERCRAFT
PRODUCTS, 2241 S.E. 154th St., Portland,
Oregon 97233,

Sterling Models/Command Master 3 plus 1
System RTE. It's a feedback proportional
type RC system —no pulsing or wig-wag.
RTE means rudder, throttle and elevator
functions — standard in the basic package,
though a fourth serve may be added (that's
the 3 plus 1). With the three servos you
receive a transmitter and receiver, Nicad
battery packs for both, a charger and a
servo connector board. Total price $250.
Sterling’s five-year black box guarantee
applies. Their first Command Master RT
system may be updated to this one with no
loss of original equipment cost, Ask: COM-
MAND MASTER DIV. OF STERLING
MODELS, 501 E. Wister St., Philadelphia,
Pa. 19144,

Dremel Mig./Handbook of Hobbies, Crafts
and Projects. Basic information chapters
in this 160 page guide for the home crafts-
man or hobbyist deal with wood, metal
and plastic techniques. Later sections show
you how to build items of these materials.
Hobby chapters give detailed information
on model railroading, aircraft, boats, cars,
ete. Over 200 photos and scale plans are
included. Portable power tools are used
throughout. It's now available at hard-
ware stores and hobby shops at $1.45.
DREMEL MFG, CO., Racine, Wis.

Ace Radio Control/Simpro III. Ace is ncw
delivering the Simpro III parts kit —see
photo. The Simpro III eliminates relays and
works with commercially available pulse
propo actuators. An article about this
unit appeared in the November 1967 Ameri-
can Modeler. Ace supplies complete instruc-
tions and diagrams with each kit. Kit
price is $27.50; if you want the Simpro III
assembled and tested, the price is $34.95.
ACE RADIO CONTROL, Box 301, Higgins-
ville, Mo. 64037.
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THESE DEALERS ARE ACES!
READY, WILLING AND ABLE
TO SERVE YOUR R/C NEED!

Massachuselts, Lynn
DICK'S HOBBY SHOP
317 Broadway
W MICHIGAN

Michigan, Detrait
JOE'S WOBBY CENTER
810 Wysming Avenue

W MINNESOTA
Minnesota Minneapolis 55408

W ALABAMA

Alabama. Huntsville
HUNTSVILLE HOBBY SHOP
2100 Triana Blvd.

| ARIZONA
Arizana, Phoenix 85012

WEBSTER'S HOBBY SHOP
521 £. Cameiback Rd.

WODDCRAFT HOBBY STORES
W CALIFORNIA 901 W. Lake 5t at Bryant Sa
California, Burbank
T & A HOBBY LOBBY | MISSOURI
3512 West Victory Misspuri, Afftan 63123
Govina, California AFFTON HOBBY SHOP
COVINA HOBBY 8627 Gravois

140 Morth Citrus
Calitarnia, £l Cajon 92020

Missouri, Kansas City 64110
K.C. HOBBY CENTER

MIKE'S MODEL SHOP 5717 Troast
il A m NEW JERSEY
EOLONEL BOBS New Jersey, Greenbrook 08813
3707-09 West Pico Bivd. {Plainfield Area)
TINY TOTS INC

0.5 Rowte 22 €

New lersey, Millville 08332
CARDINAL HOBBY HOUSE

8 Cardinal Dr.

Eastwoed Estates

caliternis, Pleasant Hill 84523
DAK PARK HOBBY CENTER
1802 Oak Park Bivd,
California, San Josa
HUSTON'S HOBBY SHOP

335 South First Street
Califarnia, Santa Monica
EVETTS' MODEL SHOP

1636 Ocean Park Blvd.

California, Watsonvillz
MeKELL DRUE CO.

Alta Vista Shapping Canter
40 Maripesa Avenue

W CANADA

Canada, Sagkatoon, Sask.
SASKATOOM RADID CONTROL CO.
Box 1625

Canada, Torento, Ontaris

KLEIN BROS. SPORTS & HOBBIES
3187 Bathurst

Phene RU 7-8631

W COLORADD

Calerado, Denver

TOM THUMB HOBBY CENMTER

7020 East Celfax

Colorado, Lakewood 15

LAKEWOOD HOBBY & ART SUPPLIES
1445 Estes

Calorade, Pushlo

O & S PAINT CENTER INC.

217 West 9th Street

W CONNECTICUT

Connecticut. Bridgeport 08510
FRED'S VARIETY
184 Success Ave,

Cennecticut, Windsor Locks
SKIPS ELECTRONIC SERVICE CT.
8 Spring Street

New lersey. Red Bank
HOBEY HEADQUARTERS
B2 White Street

Mew Jersey, Trenton DB609
DeMORE'S HOBBY CENTER
12 So. Diden Avenue

W NEW YORK

Mew York, Buffals 14215
FIELDS HOBBY CENTER
3177 Bailey Avenue

Mew Yark, New York 10001
POLK'S HOBBIES INC.

314 Fifth Avenue

W NORTH DAKOTA
North Dakota, Minot 38701
MERYL'S HOBBY SHOP
124 151 Street 5.E.

| OHI0

Ohig, Cleveland

MATIONAL HOBBY INC.

5238 Ridge Read

Ohis, Columees 11

LINDEN HOBBY L BINE

2458 Cleveland Ave.

Chis, Lancaster

SLATERS INC.

1411 N. Memarial Dr.

Ohin, Ohia City 45874

EIEHMGM. HOBAY SHOP
=1

Ohia. Willoughby
KIRTLAND HAROWARE L HOBEY SHOP
Route 306 Kirtland

Ohia, Toungstown 44503
EDDY GEORGE'S TV SHOP LTD

1620 Manhattan
Ohia. Youngstown

512
BOARDMAN HOBBY CENTER
7411 Market Street

W DELAWARE

Delaware, Wilming ion 19803
SIMPSON'S HOBBI:S INC
708 Faulk Road

Faulk at Murphy Road

W FLORIDA B OREGON
Florida, Jacksanville 32211
" | Oregon, Partland 37217
ART'S HOBRY SHOP | woBBYLAM

10234 Atlantic Blvd.

Floriga, Miam| 33142
ORANGE BLOSSOM HOBBY SHOP
1975 N. W, 3&th 5t

Flarida, 5t. Petersburg

BUDD ANNERSON'S HOBBY WORLD
Central Plaza Sho :i-n; Center
3380 15t Avenue Sout

Flarida, Tampa

FARMERS SUNDRIES & HOBBIES
4926 Cast Broadway

4503 M. Interstate Ave.

W PENNSYLVANIA
Pennsylvania. Monroeviile 15148
LORESKI'S HOBBY SHOP
“‘Miracle Mile* Shopping Center
Pennsylvania. Philadeiphia
RICHARD FRANCIS MOBBIES
5815 Waoodland Avenue

Pennsylvania, Renks 17572

i i POWL'S CRAFT & HOBBY HOUSE
;II?FEI.DB’!‘?;::IUI; 780 Hartman Bridge Rd. Route =1
230 Orfando Hwy, 50 ;’;“sr'.usané;,;nlilgm

LY 5P I
| HAWAL 2227 West Market St

Bavalt MonALERATY FuM sHoPPE

1042 Ala Moana Shopping Center 8 S0UTH AMEMCA "
South America. Bogota 2, Colembia

Aeromodeles Britannia, Lida.

| ILLINOIS | #partade Aeres 21030
Winois, Barrington

LANGE'S BIKE !mw W TEXAS

120-A West Main Street

Miingis, Chicags ;:;‘!”' e Wae
STANTGN HOBRY SHOP R ey NomwE

211 W, jeMerson

Texas, Ei Paso 79903
FIVE POINTS HOBBY CRAFTS
2864 Pershing Drive

Texas, Houston 77024

4736 North Milwaukes Avenue

\llinois, Chicaga
B L E HOBBYCRAFTERS
3531-33 M. Western Ave.

IMingis, East St. Lowis

EAST SIDE HOBBY SHOP MEMORIAL MODEL SHOP
2303 State Street 12464 memarial D,

W KANSAS = UTAH

Kansas, Shawnee 66201 Utah, Ha 7

KEN'S R/C HOBEY SHOP
10915 W B2th Terrace

| MARYLAND

Marytand, Baltimere
LLOYD'S HOBBY HEADOUARTERS
1012 York Rd.

4705 Molladay Bivd.

| VIRGINIA
Virginia, Richmend
BOB'S HOBBY CENTER
3002 West Cary Street

W MASSACHUSETTS CESTR l he.
Massachusetts, Attlsboro 416 Brandon Avinue
HOBBY HUT

170 Pine St. | WISCONSIN
E‘:a%‘.‘#%‘.’.'o‘hv":"ﬁfw‘%l' Wisconsin, Wausau 54401

1704 A Massachusetts Ave. ﬁrﬁuﬁﬂ ll.'l:h

MANY FLYING SITE PROBLEMS ARE
SOLVED BY AMA'S CLUB PROGRAM
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SERVES YOU FOR ANY R/C NEED
SERVING YOU SINCE 1953

SIMPRO 1Il KIT

The Simé;ro i1l kit above is a refinement ot the
earlier Simpro units which have appeared in
American Modeler. The October 1967 issue con-
tains full info on a relayless version for use with
commercial actuators . . . Does away completely
with any adjustments—and provides non-inter-
acting rudder and elevator controls when used
with the Ace Jansson or Sim-Plus transmitters,
or most other GG transmitters. Motor control is
achieved by full on and full off . . . The Simpro
Il makes into a pact unit. M ires 1% x
1% x 34", Designed to work with most of the
commercial proportional actuators available. Go-
Around types are required for motor control.
Compatible with Rand HR1 and HR2. Mini Max,
Mini Max RM, Ghost, Airtrol, Bellamatics, and
home made units built around Micro Mo motors.
(NOTE: 1.8 ohm resistors required only for Micro
Mo units are not furnished in kit) . . . Kit con-
tains reed units, all transistors an diod
capacitors, resistors and an etched and drilled
PC board to duplicate this fine, decoder. Con-
nectors not supplied.

No. 15K43—Simpro HI Kit ............ $27.75
MNo. 15K45—Simpro 11l assembled and
fastedd: s et $34.95

SIMPRO Il DECODER
PACKAGE OFFERS

You've got a good GG system, and it's a lot of
fun—but you have wished for something that
performed as well, in a plane just a bit lar er?
Well, there's no reason to start from scrat
simply add the Simpro Ill decoder unit, along
with the required actuators and mounting board,
and you are there! The Simpro 1ll decoder can
be adapted to almost ANY existing simple GG
system and provide you power enough for
engines up to .45! . . . Extra cost is minimized
since you can use your transmitter and receiver
(relay or relayless), and with Simpro 11, Rand
HR1 and HR2, you have proportional Rudder,
Elevator and positionable Motor Control. Pack-
ages include a special 3/64" mounting plate for
the Rand units to simplify mounting—template
for use with any servo is silk screened on.
. .. Or, you have a GG system using the LR3.
Use the LR3 as the rudder-motor servo, and
add a Rand HR1 for elevator and you cut cost
still more with our package #2. . . . The Simpro
Ill decoder pulses fast enough so there is only
a slight dither in rudder; elevator works only orf
command. On motor, all surfaces cycle through
fast and plane does not respond.
Mo. 15K1—Simpro 1ll package Z1: Contains
Simpro |1l decoder kit as detailed above, Rand
HR1 and HR2, and special 3/64” mounting plate
for use with YOUR GG receiver and transmitter
combination. A $65.00 value. ....Only $59.50
No. 15r2—Simpro 11 package #2: Contains
Simpro |ll decoder kit as above, Rand HRI,
special 3/64” mounting plate for use with your
G combo and your LR3. A $46.00 value.
Only $41.50

PO OO PBOODOPOOOOOOOOOOOODDODOOOPRRCRORORRPORORP PR RN RPN RPO RO

WHAT'S NEW AT ACE R/C

Among the many fine lines Ace represents—
Coming the new Rand Decoder, MRC-Webra En
ines, Diesel and Glo; Wright Electric Fuel Pump

ore-Craft Goodies, Wilhold White Glue (best by
test), Epoxy Bond products, Jensen, Rocket City
Micro Molding, and many, many more represent
Ilng the BEST additions to our highly selective
ine.

FLASH!—ACE HAS THE FABULOUS MNEW COVERIN
MATERIAL—SPL AMND 990—IN STOCK NOW I

SIM-PLUS TRANSMITTER KIT
Design by Dick Jansson

This is the long awaited kit of the Jansson de
signed Galloping Ghost transmitter. It is a PLUS
type transmitter, since it offers more versatility
than any other GG unit on the market. Hundred:s
of Jansson's have been built, and the mods tc
the circuit improve the basic excellent desigr
and offer the PLUS factors.
The SIM-PLUS Transmitter Kit is so designec
that pulse rate and pulse width may be varied
enerally by minor internal adjustments, so tha
t may fit any of the GG systems on the market
any Decoder system, the Simpro Systems, anc
the Simplex systems. Has provisions to allow i
to be used with systems that are still in_th
works, so that it will not easily obsolete! Tone
frequency may also be tailored to fit any tons
receiver . . . May be fitted with High Pulse, so i
is usable with Rate Detectors, or the full on anc
full off required on most of today's GG outfits
May be adapted for Rudder Only escapement o
proportional, too! Many more PLUS features . .
All transistorized. Uses 9 volt dry battery for
full season of flying. Also available for 6 meters
Kit contains all components except battery
Instructions are step by step and most complét
we have ever produced. Some kit building expe
rience is desirable,
MNo. 11K51—Sim-Plus Transmitter Kit (specif:

26 to 28 MHz. crystal) .. .. .&9.51
No. 11K52—Sim-Plus Transmitter Kit

52.950 MHz.

NEW! ADAMS BABY ACTUATOR

From Adams Manufacturing comes the Adanm
Baby Actuator. This Baby uses an entirely new
magnet which develops more torque, so that ir
spite of its small size, you have more than ample
power for .020 and larger equipment . . . The
unit measures 1" x 134" x 34", Weight is only
slightly over % ounce . . . Torque rod installa
tian must be used with this for adequate power
. . . Unit draws about a
average of 110 ma, which means that: batterie
of the 225 ma size are more than adequate t
power the unit on 2.4 volts. Use with relayles
receivers to which an AOSK has been added.
Mo. 14K15—Adams Baby Single Actuator, $6.9



ACE-CLASSIC
FULL SIZE PLANS

The ACE-CLASSIC Line of plans were originally
gubHshed in GRID LEAKS. They include designs
y Bud Atkinson, Jess Krieser, Bill Winter and
many other top model designers and builders. All
plans presented in this series are of semi-scale
lanes, and are designed primarily for the sports
lyer. The plans are ozalid reproductions of the
original drawings and are full size; folded for
ease of mailing.

PIETENPOL AIR CAMPER . .. by Jess Krieser is
a semi scale of the popular 1920 home built. De-
signed for .35 engine, it has a 60" span with
wing area of 635 inches.

No. 13K49—Pietenpol Air Camper, $3.00

The CURTIS ROBIN Scale . . . by Don Knaust is
another semi scale. Designed for .19 to .25 en-
Zines. Has a span of 57 inches and a wing area
of 570 square inches.

Mo. 13K78—Curtis Robin Classic plan, $3.00.

SKY SQUIRE . . . is another Krieser design, and
is excellent for .19 to .45 power. A semi scale of
the Cessna Skylane type of airplane. Wing span
is 57 inches.

No. 13L107—Sky Squire plans, $3.00.

Bud Atkinson's CORBEN SUPER ACE is designed
for the McCoy .35 and lightweight proportional.
Has a wing span of 54 inches, and is beautifully
?etfggg. Was featured in AMERICAN MODELER
n .

No. 13K191—Corben Super Ace plans, $3.00.

The LONG MIDGET MUSTANG . . . is by Jess
Krieser and is a semi scale Goodyear type of
racer, Desi%ned for engines from .29 to .40.
Slight modifications make this a good flyer.

No. 13K87—Long Midget Mustang, $3.00.

The UGLY STIK , . . designed by Phil Kraft, and
originally called the Square Stik. By adding scal-
loped ailerons and scalloped elevators and a
semi-scale type rudder, this .45 to .65 propor-
tional test bed resembles the Fokker-Eindecker
World War | plane. Features extremely fast con-
struction, and is designed as a proportional
trainer.

No. 13L108—Kraft's Ugly Stik, $3.00.

KR-34 CHALLENGER is built to a scale of 1 inch
to 1 foot. This is the Krieder-Reisner Bi-plane of
the 1920's. Plan is by Jim Dean. Fine for single
channel pulse proportional with an .049.

No. 13G47—KR-34 Challenger, plans, $2.00.

The SNIPE is a sailboat of a very popular design
in full size. This is a 36" scale model, patterned
after real racing types. Plans contain full size
sail plans, as well as some construction details
on buildinlg this model. May be built from balsa
or from plywood. Is just it for the R/C fan who
is lookin fynr something that is different, and yet
easy to build.

No. 13L.189—Snipe plans, $3.00

COMMANDER RECEIVER KIT

We're introducing a superegen relay type of re
ceiver, primarily for use in our Raceways Mus-
tang. However, there are many sections of the
country, even close to metropolitan areas, where
you can successfully fly superegen safely. This
generally has to’be away from a club flying site,
but more and more tell us of having success
with superegen equipment . . . Our Commander
Receiver kit uses only three transistors and will
operate from 2.4 to 3.6 volts. Housed in a small
plastic case, it measures 1% x 214 x 1, including
plastic case, it measures 133 x 2% x 1, including
case. By cutting down component count, this unit
is even easier to assemble than the relayless
K3VK we had earlier., Weight is only 14 ounces.
Relay allows its use with many of the proportional
actuators which require SPDT switching action
on the motor . . . Will operate from 400 to 200
Hz. Available for 26-28 MHz,

Receiver Kit $14.95
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EW! ACE GG PACKAG

Galloping Ghost Transmitter by Dick Janson
9 volt battery- Citizenship SSH Receiver and -
the new Rand GG pack, with batteries.

=

If You are going GG—Go First Class—With ACE GG!

Now you can go First Class all the way with simple proportional on Galloping
Ghost. Ace has pioneered in proportional for 14 years. This is a combination pack-
age that we believe takes the best of all of the components that are available and

puts them into one first class package.

Start with the Galloping Ghost Transmitter by Dick Janson, which has been
acknowledged as being one of the most versatile, couple this with a specially
modified Citizenship SSH Receiver and the new Rand GG pack, with LR3 and
new 600 ma GE sintered and vented batteries, and you have a winner! The pack-
age even includes a 9 volt battery for the transmitter—the dependable Mallory
M1603. The Ace GG package is completely prewired and requires only installation
in the plane. . . . Weight of the receiver with GG Pak, LR3, nickel cadmiums, and
harness, hooked up ready to install is approximately 7 ounces, yet it has power
enough to handle planes with engines up to .35. Go First Class—Go Ace GG.

No. 10G1—Ace GG Package, ready to go with all batteries $125.00

VAR
CHARGER

%

The new Ace Vari-Charger is a most useful
accessory—it will charge nickel cadmium bat-
teries from 20 mils to 150 mils. It is capable
of charging up to 12 voit packs . . . The dial
is indexed, and an easy to read chart is furn-
ished which enables you to set your milliamp
reading for the battery pack size you are
using . Completely isolated from the AC
line supply . . . The unit is housed in a hand-
some Dakaware case which measures 3 25/32"
long and 2 21/32" wide and is 1 15/32" deep.
Metal cover is used and has an on-off switch.
This is an extra deluxe item, using highest
quality newly manufactured transformer, UL
approved line cord, 500 milliamp diode, on-off
switch, and full instructions.

Available in two forms, either as a kit
completely assembled.

No. 34K21—Ace Vari-Charger Assembled, $8.95
No. 34K22—Ace Vari-Charger Kit. $7.50

MORE THAN JUST A CATALOG FOR 1968!

Our 1968 version of the Ace R/C Catalog is also a
nandbook—has an R/C Glossary. How To Soider; Pulse
Proportional Control for Rudder and GG, inciuding
Decoders; Schematic Symbols; Batteries and Charg-
ing, Resistor Color Code, Transistor Chart; Electric
Motor Spec Chart and many more Data Sheets you
will refer to again and again. Three holes punched,
BL5 x 11 in size, it is designed to be added to! Will fit
special® Ace Binder, for permanently keeping any of
your R/C instruction as well . . . In addition it lists all
the latest Ace R/C Products and thousands of other
R/C items and R/C accessories made by other manu-
facturers all over the world . . . Cost is only $1.00. BUT
this is refundable on your first order! So actually the
catalog costs you nothing. Your order also places your
name on the Ace mailing list to receive regular addi-
tional R/C Data info, and newsletters . . . The Ace
Handbook-Catalog is a must for the tinkerer, the Sun-
day and the sport flyer. We have served the R/C field
since 1953 . . . Send your catalog buck on a round

trip today. You can't lose!

5 - .

and

( EE R R R E RN RN NN EEE NN NENENEERENENNHNHJN]

The Commander Transmitter Kit was designed by
Phil Kraft. It is essentially the same transmitter
as the KT1 transmitter which is completely as-
sembled and sells for $29.95 With our
instructions it is quite easy to assemble, and
makes a handful of packaged power that will
control your plane as far as you can see it. A
Class C CB license is definitely required, since the
input is over 500 mw. But this is an advantage
over transmitters that are licensed under Part 15.
In many airplane applications these become mar-
ginal performers. This Unit has a domestic an-
tenna that is completely removable for ease of
transporting, and also facilitates checking, since
antenna may be easily removed for quick and
practical bench checks. Antenna is base loaded
and puts out its punch in a non directional basis.
It will not collapse accidentally . . . The Com-
mander uses one 9 volt battery of the Mallory
1603 type or equivalent for long and economical
operation. Has a pushbutton of the click type for
a positive feel and sound when it is depressed.
May also be used with the Commander Pulser
Converter Kit for proportional use. Kit has all
components you need, including a preanodized
metal case which measures 5 x 215" x 2", com-
pletely punched. Four transistors, crystal, all
required resistors, capacitors, transformer. Noth-
ing extra to buy except battery. Available on all
Class C frequencies.
No. 11K D41—Commander Transmitter Kit [gem;e
159.95

< ACE RADIO CONTROL o BOX 301 « HIGGINSVILLE, MISSOURI 64037
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*Ace Virgin Vinyl
Binder. For the pro-

tection of your Ace

Catalog R/C instruc-
tions, data, news let-

ters and much more!
Only $2.00

GUARANTEED DELIVERY ANYWHERE! Orders over $3.00 sent Prepaid.
Orders under $3.00 please add 50¢ for Postage and Packing.




No accuracy or performance is lost with variable inductance.
Output is linear and has %4 in. total travel. Easily mounted.

Variable inductance is accomplished by moving a bar of iron (a

length of 4-40 steel bolt) inside the bobbin of the tightly wound

coil on the left. This bar screws into the output arm of the servo
and its position is adjustable for servo centering.

The Variable Inductance Servo

Design and development of a new kind of feedback

servo. An important article for the well-informed en-

thusiast and the scientifically inclined reader.

JOHN CLINE Engineer F&M Electronics

FEEDBACK control systems, either di-
gital or analog, must utilize some form of
feedback component to provide the ap-
propriate reference signal denoting servo
output position. Radio control systems
have characteristically used the poten-
tiometer as the feedback component,
either in the form of a linear wirewound
element or a circular fired ceramic ele-
ment contacted by wipers. They are sub-
ject to performance deterioration caused
by vibration, dirt and oxidation, which
interrupts contact between the wiper and
the element or to more drastic failures
caused by breakage of the wirewound or
ceramic element. The desirability of re-
placing the potentiometer with a feed-
back component which requires no phy-
sical contact has long been unquestioned:
however, the implementation of other
techniques has not been fruitful until
recently.

Our initial attempts to eliminate the
pot problems were directed toward im-
proving it as the feedback element. Dur-
ing this investigation it was found that
most of the wear in the pot was not
caused by actual control movements but
instead was located in a very narrow
band around the center position of the
servo as the result of control surface
flutter being transmitted to the servo
assembly through the pushrod. In gen-
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eral, in a system in which the servos
have not been periodically rotated be-
tween control functions, the R, E, and A
servos show markedly greater pot wear
than does the throttle servo pot.
Samples of all available commercial
potentiometers were procured and evalu-
ated for application to feedback servos.
We found that some were unsatisfactory
for reasons of : 1) Size, 2) Susceptibility
to wear, 3) Operating torque, 4) Ease of
breakage, and 5) Exposure of wipers to
foreign matter. Of the types evaluated,
the fired ceramic type with a sealed
housing was found best. However, it was
felt that the feedback technique still re-
quired further improvement.
Design Goals. The requirement for any
reglacement for the conventional feed-
back potentiometer was established to
be: a) No wiping contacts; b) As econo-
mical as the potentiometer; c¢) No more
complex than the conventional servo;
d) Easy alignment and adjustment; e)
Easily manufactured, including ready a-
vailability of components; f) Weight and
volume not to be compromised.
Alternative Approaches. Electronically,
the conventional feedback potentiometer
is used as a voltage divider. A fixed
voltage is applied across the pot and the
wiper serves to establish reference voltage
as it moves along the element. Arrange-

ment is such that the voltage appearing
on the wiper is directly proportional to
the position of the servo output arm.
In the digital system this voltage is used
to govern the duration of a reference
pulse generated for comparison with the
incoming control pulse and the reference
pulse is made to be direetly proportional
to the actual position of the servo output.

The first approach undertaken was a
modification to existing circuitry using
a variable capacitor in the monostable
multi-vibrator used to generate the re-
ference pulse. A single-shot, or mono-
stable multi-vibrator, exhibits a pulse
duration which is determined by a ca-
pacitor-resistor time constant. From a
theoretical viewpoint, it is possible to
change this time duration by changing the
value of either the capacitor or resistor;
however, this approach was discarded in
favor of using a new design approach
which utilizes an induction as the vari-
able component in the reference genera-
tor.

The next approach involved using a
variable inductor in a conventional
single-shot. An inductor-resistor also
represents a time-constant circuit. It is
not practical to substitute a variable in-
ductor directly in a conventional single-
shot reference generator because approxi-
mately 2 henrys inductance is required.
In our application this means that the
inductor would weigh at least 4 or 5
ounces, which would, of course, be pro-
hibitive.

We next examined the use of light
intensity as the variable. This system
could be implemented by using a stand-
ard light bulb for a light source and us-
ing a photodiode or photoresistor as a
detector of this light. By placing a slid-



Servo under construction shows the kit's two etched and printed
PC hoards whose parts are widely separated for easy assembly.

ing screen between the source and the
detector and making the screen such that
its transparency is a function of the
position of the screen, one could achieve
an appropriate reference parameter in
or at the detector which would be direct-
ly proportional to the position of the
screen sliding between the light source
and the light detector. The author had
done some previous work with this type
system and found it to be most successful.

This type technique would satisfy a
great majority of the requirements es-
tablished for the servo feedback element,
however, it was determined that there

were four deficiencies which made the
technique impractical: a) Limited bulb
life and catastrophic failure with no
warning; b) Poor vibrational environ-
mental characteristies; ¢) Excessive bat-
tery drain required to drive the light
source; d) Impractically expensive.
Aireraft AC autopilots commonly use
an inductor known as the linear variable
differential transformer as the feedback
component. Some basic experimentation
proved this to be impractical in our ap-
plication. The differential transformer
required is large and has multiple wind-
ings, is difficult to produce or procure.

The gear train gives lots of power and speed, three pounds thrust
and .6 sec. end-to-end movement. A durable and rugged assembly.

Design of Preferred Alternative. It was
concluded that any further attempt to
use inductive or capacitive feedback
would have to invelve new reference
circuitry instead of the conventional
single-shot reference generator and, fur-
ther, that they could not be used in
their conventional timing sense.

It is required that the digital servo op-
erate on a delay on the order of one
millisecond because the FCC regulations
limit the band width of our equipment.
Any further decrease in the delay means
that the limit would be exceeded.

Continued on page 60

MKF-T CCT. BD.

Schematic Titan servo kit.
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Have o new idea for construction, adjustment or operation
of model aircraft or RC? AM pays $10 for each ’‘hint &
kink’ used. Send rough sketch and description to Sketchbook,
c¢/o American Aircraft Modeler, Potomac Aviation Publica-

tions, Inc., 1012 14th St., NW, Washington, D.C. 20005
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1968 FAI Control Line Team Selection

1968 U.S. Control Line Team Manager, Pete
Brandt (Calif.), ran ‘67 AMA selection program.

The following report of the Finals meet
of" the 1967 FAI CL program is hy Pete
Brandt, Team Selection Administrator,
Time and place: Sept. J0-Oct. 1, 1967, Buder
Park, St. Louis, Mo,

STUNT

1. BOB GIESEKE Texas 7282
2. JIM SILHAVY Ohio 6821
3. STEVE WOOLEY Ohio fia62
4, Bill Werwage Ohio 6442
3. Jerry Worth Illinois 6390
6. Jim Kostecky New York 6361
1. Dave Gierke New York 6011
8. Lewis McFarland Kentucky 5862
9. Archie Adamisin Michigan 5748
0. Charles Reeves Kentucky 5722

et

11. Jean Pailet New York 4957
12. Gregory Zajack New York 453
13. Larry Murphy Virginia 4922
14, Mike Stott Minnesota 4453

Judges: Bob Gialdini, John Havel, Garry
Cipra, Dick Mathis. Collected for team fund:
$140. Scores are point totals, best two of
three flights.

SPEED

1. ROGER THEOBALD California 13527
2. ARNY NELSON California 150.18
3. BILL WISNIEWSKI California 130.07
4, Jim Nightingale California 145.83
5. Laird Jackson Penn. 143.45
6. Glenn Lee Wisconsin  143.37
7. Don Yearout California ______

Note: Everyone used TWA engines and
pipes, except Arny Nelson who used Super
Tigre. Collected for team fund: $70. Scores

(mph) are average of best two of four
flights.

TEAM RACE

1. STOCKTON/JEHLIK Virginia  4:46.2
2. DUNKIN/WRIGHT Missouri 4:594 |
3. MARVIN/ALBRITTON Maryland 5:02.2
4. Barr/Theobald California 5:02.4
3. Blackwell/Sims Alabama 5:14.9
6. Wildman/Harness California 6:00.5
7. Hall/Mobley Alabama ._._.
8. McDonald/Lauderdale Alabama ___..

Jury: Pete Brandt, Charlie Banks, How-
ard Mottin. Collected for team fund: $160.
Scores are average times of best three of
six heats (100 laps).

The St. Louis gang did a fine job in help-
ing run this contest. The greater St. Louis
model association and its member clubs —

| particularly the Yellow Jackets and the

Picture by finalist Jean Pailet (N.Y.) shows Larry Murphy (Virginia) during official flying in

stunt-team

selection competition at the excellent Buder Park field facilities in St. Louis,

Parks department. Individuals deserving
special recognition arve: Art Schaefer and
Art Muser, Jerry Fels, Ralph Hoffman, Arlie
Fridley, Kurt Heyer, Frank Naes, and
Charlie Smith: also the stunt judges and
the other two members of the TR jury who
came from outside of St. Louis. Bill Wright,
one of the TR team members from Kansas
City area made patches to commemorate
the event and these were passed out to
contestants, officials, and helpers from the
St. Louis area.
AMA HQ Note:

As the first combined

del aviati
Mouei aviation |

INTERESTED IN JOINING A.M.A.? Over 22,000 did in 1967. Membership details may be had by requesting FREE BROCHURE from ahove cddress. |
|

event central fiyvoff meet for control line |

team selection this was a highly successful
culmination of the program initiated by the
Academy of Model Aercnautics in 1966,

The 1968 team is expected to represent the |
United States at the Control Line World |

Championships scheduled for Finland,

probably in August. First three names in
each category will make up the 1968 team.
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Nats RC Judges

The use of civilian RC Pattern Judges
at the 1967 Nationals was a success, due to
two major factors: enough competent
people volunteered to serve as judges and
enough financial support was provided by
the model industry to cover the costs in-
volved. The Navy was able to provide
transportation but not housing; the latter
was taken up by the dozens of other Nats
officials.

Basically, twenty-four judges served, plus
one or two others who helped for short
periods. The housing cost of these officials,
slightly over $1100, was shared by sponsors.
The project broke even, not counting AMA
HQ time and effort.

The judges served valiantly despite pun-
ishing conditions —on duty in the sun
continuously day after day, without breaks
long enough for real relief. This was due
to an oversight in the schedule which did
not permit adequate time off between duty
periods. Yet most said they would do it
again, if this problem is corrected. It will
be and judges are needed again for the '68
Nats — volunteers should contact AMA HQ,
in writing.

THE JUDGES
“Jack Josaitis

Dearborn, Mich.
Garry Korpi
Pleasant Hill, Calif.
“Bob Lien
New Orleans, La.
“William C.
Northrop
Newark, Delaware

“John Agee
New Orleans, La.
“*William Brown
Livonia, Mich.
Raymond Cole
Baltimore, Md.
“Harold Cox
Fresno, Calif.
Norbert Dembinski
Chicago, Il Bob Palmer
“Frank DeVore Arleta, Calif.
New Rochelle, N.Y. “Tom Rankin
“Fred Duvall Silver Spring, Md.
Metairie, La. “Arthur Schroeder
“William J. Eich Jr.
Golden, Colo. Glen Ridge, N.J.
George Hickson “R. C. Seigelkoff
Seattle, Wash. San Lorenzo, Calif.
“Robert Hooper Ken Thorstad
Laurel, Md. Portland, Oregon
Wallace Hudson “Charles Waas
Marietta, Ga. Ontario, Calif.
“Robert Jones “Allen Wiltz
Towson, Md. Metairie, La.
“W. R. Weaver
“Finals Judges St. Louis, Mo.

THE JUDGE SPONSORS
American Modeler Model Airplane
Andrews Aircraft News
Bonner Specialties Orbit Electronies
Du-Bro Products Prop. Control

EK Produets Systems

Jensen Enterprises RC Modeler

Kraft Systems, Ine.  Sig Manufacturing
Lanier Industries Co.

Micro-Avionics
Min-X Radio

Sterling Models
Top Flite Models

 Free Flight Symposium

At the 1968 Nationals, under the sponsor-
ship of the National Free Flight Society and
the Academy of Model Aeronautics, a sym-
posium or conference is planned to be
held. At the affair, prominent speakers are
expected to give talks on major topics of
current free flight interest. Such meetings
were originated by the Academy during
the early forties and have always been en-
couraged by AMA.
series of RC symposia have been held, with
the most outstanding example being the
annual DC/RC meetings —the '67 affair
was their tenth. And for many years, un-
til the mid-sixties, the S.E. Virginia RC
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In recent years a :

meetings. Similar informal meetings have
been part of the annual Buffalo and Tole-
do RC conferences.

Frank Ehling, AMA’s Technical Director,
triggered the current Free Flight Sympo-
sium which is now being billed as the first
annual of the National Free Flight Society.
Prompt and favorable response by current
NFFS officers resulted in the appointment
of Bill Hartill, of California, as Director.
Bill has been hard at work ever since to
produce a program of high technical and
general interest. It is planned that a print-
ed booklet of the talks will be part of the
program. Those who attend in person —
! and pay the admission fee— will auto-
matically receive the publication. Those
who are unable to attend will be able to
purchase copies. More information on the
affair will be announced as details are de-
veloped.

Models in the Classroom

New book, produced at cost by AMA
junior program committeeman Howard
Bueschel, is helpful to those interested in
| promoting the use of model aviation as a
classroom teaching aid. Includes sugges-
tions for teachers, discusses the hobby and
how it may be used to teach the science
of flight. Illustrated, 61 pages. $1.50. Or-
der: Model Airplanes in the Classroom,
H. A. Bueschel, Trenton State College,
Trenton, New Jersey 08625.

New 50 MHz RC Standards

In an effort to standardize frequency

Group held less formal annual technical |

my of Model Aeronautics’ Frequency Com-
mittee has recommended five super-het
frequencies and two super-regen frequen-
cies to be used by equipment manufac-
turers in producing transmitters. This ac-
tion is hoped to prevent interference which
would arise from indiscriminate frequency
selection by manufacturers resulting in
inadequate separation of the super-het
frequencies and inefficient use of the super-
regen possibilities in this band. The action
also is designed as a safety measure in
preventing lack of control of aireraft at
flying fields and contest sites which could
endanger persons and property.
Following are the recommended fre-
quencies and corresponding frequency i-
dentification flags:
SUPER-HET
53.10 Black/Brown
53.20 Black/Red
53.30 Black/Orange
53.40 Black/Yellow
33.50 Black/Green
SUPER-REGEN
51.20 Black/Blue (light)
52.04 Black/Violet
Chairman of the Frequency Committee
is Edward J. Lorenz. Members are: Walter
A. Good, Howard G. McEntee, John H.
Phelps and Paul F. Runge.

'New Indoor Rules?

spacing in the 50-34 MHz band the Acade- |

Several years ago the AMA Executive
Council directed the Free Flight Contest
Board to examine Indoor events with the
aim of bringing them in line with current
competition practice. The following pro-
posal resulted from the effort of many peo-
ple and much study. It is presented here
so that those AMA members concerned

Continued on page 50

White hats and uniformed man suggests Radio Control judging at ‘67 Nats was military, but civili-
ans were used. Navy man recorded scores so that judges could concentrate on medels in sky.




Sign by host Yellow Jackets club greeted CL teom selection finalists at St. Louis last Sept. Similar
hespitality is expected when Radio Control team finalists gather for ‘68 flyoff.

RC Team Selection

The spectacular success of the first cen-
tral flyoff to pick the U.S. radio control
team, held in Oklahoma in 1966, produced
offers from several groups in various cities
to host the 1968 meet at which the 1969
team will be selected. The most promising
of these was in the St. Louis area, with

the McDonnell RC Model Airplane Club |

as the host group. However, several months
of negotiations finally broke down when

it turned out the site —Scott Air Force |

Base —would not be available due to
military problems and commitments. The

McDonnell club then had to reluctantly |

withdraw as no other suitable site was a-
vailable. Much credit is due the group for
its efforts and the gratitude of Academy
officers for a good try was expressed to the
club.

Meanwhile, announcement of an alternate
location is to be made shortly. It is ex-
pected to be in the midwest and sometime
between the Nats and the fall. And the
basic 1966 formula is expected to deter-
mine who is eligible to fly at the finals —
the winners of key RC contests around the
country. It is likely that major AMA
sanctioned meets with a Class C Expert
event, from Spring through late summer,
will qualify winners.

It is important, therefore, that meets
be sanctioned as soon as possible so that
the schedule of eligible meets can be pro-
duced and published as soon as possible.
It is intended that a meet schedule and
details of the qualifying procedure be a-
vailable no later than the end of March.
Interested clubs are urged to register with
AMA HQ, prior to Feb. 15, any intent to
sanction a meet between May 1 and Aug. 31.

How To File an
Insurance Claim

Don’t go to a local agent! He may get in
the act later, on instructions from Wash-
ington. The AMA insurance policy holder
is the Insurance Co. of North America,
with thousands of agents across the coun-
try and around the world. But AMA’s in-
surance is very special and most agents are
not familiar with it,

Attempts to go first to a local agent have
led to disappointments, frustrations, em-
barrassments, confusion and lost time. The
proper action is to report in writing the
basics (what, when, where, and who) of
an accident, to AMA HQ, using a special
form if one is available (AMA clubs were
sent these last wyear). If the form isn't
handy, one will be sent from Washington
upon receipt of the report.

Nothing will happen until the form is
filled in and sent back to Washngton. Re-
ceipt of the form is what triggers official
action on a claim. Decisions are made in

individual cases whether to proceed via |

a local agent or out of Washington.

Point to remember: AMA insurance pro-
vides liability protection — it does not cover
accidents a member causes to himself; only
what he does to others.

The largest number of claims are in the
“plane struck car” category — almost 509
of reported accidents from 65 thru '67.
The need is obvious: park ears in a safe
area, not too close to the launch point.
Worst offenders: free flighters who launch
from the car trunk, or wagon tailgate.

RC Scale At The Nats

Continuing last month’s accounting of
RC contestants at AMA’s 1967 National
Model Airplane Championships: who they
were and what they flew. Information
was compiled by Howard McEntee and
contributed to the Academy of Model Aero-
nautics.

The abbreviation is mostly self explana-

TOP TEN — RC SCALE

w + F +
1. Proctor 126 123
2. Hester n 68
3. Auerhan 92 83
4. Capan 9 38
3. Atkinson 31 48
6. Cummins 89 66
7. Stafford 89 30
8. Noll 35 50
9. Woodward 37 35
10. Green 29 47

W: Workmanship, F: Fidelity, B: Bonus,

tory. The sequence of each paragraph goes:
contestant’s name, age, occupation, home
city; club, if one. Then comes plane de-
scription which ineludes name (modifica-
tions, if any), wingspan, wing area, weight;
covering and finish material. Engine data
shows maker and size, propeller (dia., then
pitch), fuel used. Finally: contreols avail-
able, radio make, operating frequency.
Coverage includes the top ten only,

Here's how to decipher the shorthand
used to describe controls: most entries
show “REMA”, which means rudder, ele-
vator, motor (throttle) and ailerons. In-
dicated is the type of brakes, where speci-
fied. An “F"” on the end of REMA shows
the use of working flaps. Also indicated
are such additional functions as mixture
control and retractable LG.

Bud Atkinson, 42, Cabinet Maker, Blue
Springs, Mo.; KCRC. Beechcraft T34 Men-
tor, 72" span, T10 sq. in., 9% lb.; silk, Sig
dope. Enya 60, 11-7% prop. REMAF, elec.
brakes, Logictrol 7, 26.995 mec.

Harold Auerhan, 48, Physician, Fortuna,
Calif.; Eureka RCC. Great Lakes 2T-1-A,
57" span, 880 sq. in., 8 1b. 13 oz.; Sig buty-
rate dope. ST 46, 11-4 prop, K&B 100.
REMA, Kraft KP-6B, 75.64 mec.

Frank Capan, 44, Auto Mech., Van Nuys,
Cal., San Fernando Valley Flyers. No.
Amer. OVI0A, 70” span, 910 sq. in,, 141%
Ib.; silk, acrylic lacquer. Two Enya 60's,
11-8 prop, K&B 100. REMAF, elec. brakes;
Logictrol 5 + 2, 29.450 mec.

Art Cummins, 41, Fireman, Palmdale,
Cal.; Antelope Valley Tailwind Club, Great

Lakes Trainer (Scale-Line kit), 56" span, 9
‘ Ib. 4 oz.; silk, Dulux enam. ST56, 12-5
prop, club mix fuel. REMA, Digitrio, 27.195
me.

Bobby Green, 38, Airlines Mech., Aurora,
Colo.; Mile Hi RCC. DH60M, mag plans, 6
span, 1500 sq. in., 812 lh.; Silron, Aero
| Gloss. ST56 BB, 13-5% prop, K&B 100.
REMA, Orbit, 27.195 me.

Maxey Hester, 42, Model Builder (Sig
Mifg.), Montezuma, Iowa; Des Moines
Modelaires. PT-19 from Sig kit (one piece
wing), 72” span, 81 1lb.; silk, buty. dope.
| Enya, 11-8 prop, Sig N720C fuel. REMAF,
Rocket City brakes, Logictrol, 27.045 mec.

Bob Noll, 30, Endicott, N.Y. Nieuport 27
from factory plans, 60” span, 8 lb.; silk,
Aero Gloss. ST60, 14-4 prop, K&B 100.
REMA, Orbit, 27.095 mc.

Lou Proctor, 57, Tooling Engineer, San
Diego, Cal. Nieuport 11 from own plans,
61" span, 7 lb. 10 oz; silk and bamboo
paper. McCoy 60, 18” prop, Testor 39 fuel.
REMA, Orbit reeds.

Jack Stafford, 34, Engineer, Culver City,
Cal.; LARKS, Smog Cutters. Own Chip-
munk kit prototype, 59” span. 565 sg. in.
area, 6 lb. 15 oz.; Aero Gloss. Lee Veco
61, 11-724 prop, Cox blue label fuel. REMAF
elec. brakes, PCS, 53.175 mec.

Woody Woodward, 37, Art Director, N.
Hollywood, Cal.; Valley Flyers. Rearwin
Speedster, 64" span, 620 sq. in. area, Tl
1b.; silk, Aero Gloss. ST 46, 11-6 prop,
K&B 100. REMA, Logictrol 7, 27.045 mec.

TOTAL

B + (8] > 4 F ! PTS.
32 3.25 255 7248.38
3 21 40.5 6682.50
32 1.7 24.25 5207.69
9 25 45.75 S078.25
18 14.75 36.75 4841.81
2 11 256 4556.80
[ 16.5 30 4245.00
26 145 26.25 3181937
14 5.16 28.66 3759.05
0 8.83 26.16 3003.95

O: Operations; F: Flight
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RC SCALE

MODEL AERONAUTICS

COMPETITION DIGEST — BASICS AND
BACKGROUND OF A CONTEST EVENT
FROM THE OFFICIAL MODEL AIRCRAFT
REGULATIONS OF THE ACADEMY OF

The ultimate in flying models and factors important to competition success

RADIO-CONTROLLED flying scale mod- |

els come the closest to duplicating full-
scale aircraft in performance, besides being
realistic in appearance and construction.
The RC scale model, unlike control-line or

free-flight types, may be steered on the |
ground and in the air as desired and is |

not restricted to flight patterns determined
by tether or the wind.

For all scale models appearance is a big
factor, but from a competition standpoint
others are equally important. It is not
enough for a model to look real —it must
also measure up in terms of exaciness to
scale dimensions, reproduction of coloring
and finish, duplication of markings, nature

of construction and materials. It is for such |

specific items that competition points are
scored.

It is also important to scoring for the
model to duplicate a particular single air-

craft. Several thousand P-51 aircraft have |

been produced, for example, but a scale
model will be judged on how well it du-

plicates only one of the many similar full- |

scale planes of the series. To emphasize
this factor the scale modeler is given ad-
ditional points for providing “proof of
scale” — data showing exactly what air-

plane is being modeled, including such |

items as license and serial numbers of the
real plane, true coloring, details which
might distinguish this plane from others
in the series.

So the competition-minded scale modeler
must not only place emphasis on duplicat-
ing a particular aireraft, he must also pro-
vide proof that the real aireraft existed and
that his model is tailored to that evidence.
And the manner of presentation is im-
portant since scale judges tend to down-
grade their scoring if the material offered
does not simply and precisely show the
relationship between the model and the
original aireraft. Volume of material for
the presentation is less important than the

| effectiveness—a few good photos backed

48

up by simple but authoritative drawings
may be better than a complete set of ori-
ginal factory blueprints, simply because the
latter may be too difficult to examine and
interpret.

What is acceptable as an authoritative
drawing is a key consideration. Manu-
facturer's drawings are not necessarily
good proof of scale, particularly for many
aircraft built during aviation's pioneer
days. Airplanes of the twenties and thir-
ties were often hand-fashioned without
construction drawings and it was not un-
common for an official company plan to be

BASICS

Competition requirements for contests
sanctioned by the Academy of Model Aero-
nautics; further detailed
Model Aircraft Regulations
book).

Engine size —up to 1.25 cubic inches total
piston displacement, any no. of engines.
Model size —two classes: I—no size limit
or special requirements, except weight
limit is 15 1lbs., gross (ready for flight, ex-
cept for fuel). II — Restricted to multi-
engine models which weigh from 15 lbs.
but not more than 20 lbs, gross; with
maximum wing loading of 35 ounces per
square foot— contestant must also certify
that model has been successfully flown
prior to contest.

Radio —no limitations,

Qualification flight — may be required by
Contest Director prior to scale judging.
Bonus points — for each engine in excess

(AMA rule

in the Official |

l

of one, in flight demonstration of: retract- |

able landing gear, flaps, bomb drop, spray-
ing or dusting, speed (pylon racer types
only), parachute or cargo drop, others.
Scoring — sum of Workmanship, Fidelity,
Presentation, Operations points multiplied
by points scored on best single flight.

made later and by draftsmen who were
amateurish in ability. On the other hand,
for most modern aircraft (since World
War II) manufacturer’s drawings are u-
sually reliable, provided they apply to the
particular model. Also, the Smithsonian
Institution sells plans which are acknowl-
edged to be extremely accurate, usually
surpassing those of most manufacturers.
And there are many excellent model mag-
azine plans.

One point is noteworthy: Photographs
and drawings should agree, if maximum
scoring is to be expected — it is not help-
ful if a photo shows a rudder or cowling
shape, for example, which differs from that
on the plan. A common mistake of scale
competition novices is to present a plan
which does not agree with the model —
since judges must go by the material sub-
mitted a downgrading may be expected.

Maximum effort in scale, besides making
a realistic model and proving how well it
reproduces the original, requires that the
flying performance also be realistic. Simply
proving that the model will fly, which
some years ago was enough to win a scale
contest, and often still is in free-flight or
control-line categories, is no longer enough
by national RC competition standards. The
RC scale model is expected to fly as realis-
tically as it looks.

A four-engined bomber may be expected
to score less flight points if flown in the
manner of a fighter, as may a World War
1 design if flown at a speed more appropri-
ate to a World War Il plane. Similarly,
laops performed by a transport type air-
craft are not helpful in gaining points for
realistic flight. Although these factors
apply to all types of flying scale models,
there is greater emphasis in RC competi-
tion to demonstrate scale flight character-

| isties.

Radio-controlled scale models have one
exclusive area of scoring —how realisti-
cally a model taxis prior to takeoff, with




Beautiful RC craft by Claude MeCullough
illustrates exceptional realism and items
which make for a good competition scale
model: fully cowled engine, extra detail of
bomb and flaps, colorful paint scheme and
military markings, unusual landing gear.

consideration for whether it has two-
wheeled or tricycle landing gear and
whether brakes are involved. The model
pilot is expected to steer his craft in ac-
cordance with the manner in which its
full scale counterpart would be taxied.
The same applies to takeoff and landing
performance — a trike-geared airplane, for
example, is expected to touch down differ-
ently.

Careful selection of aircraft choice is
important to flying scale competition. Some
feel that accuracy is more important than
performance whereas others feel that ex-
ceptional flight characteristics can make
up for many scale deficiencies. One factor
can be traded for another but it is usually
the model with the best combination of
all factors which is the consistent winner.

Some advice from a national RC scale
champ, Bud Atkinson, may be helpful:
“Use plenty of power . .. many good sub- |
jects would have been successful if they |

|
[

hadn’t been under-powered . . , more the
case with bi-planes than not! Pick a sub-
ject that . . . has enough wing area. Most

scale jobs have higher wing loading than
. . . pattern or sport planes because of
more finish and detailing . . . Try to have
at least 15% horizontal stabilizer area . . .
some scale models will fly with less . . . but
are very touchy. Enlarge the stab (if neces-
sary) . .. better to have a plane a little out
of exact scale than to
and not fly!

“It's not practical in most cases to use the
full scale airfoil . . . difficult to duplicate
and may not perform on the model as it
did on the full scale airplane. Two good

have exact scale

airfoils . . . are the Clark Y and the 2412.
Symmetrical airfoils . . . do not lift as
much at slower speeds . . . make landing

speed much faster and also stall at less
angle of attack. Stall of most scale models
is disastrous. Keep your scale model slight-
ly nose heavy, more so than a pattern

Competition flight scoring begins with taxi out of starting box: RC pilot may follow model
to direct steering into takeoff position.

Insignia of eriginal gircroft is rypi
cal of small detail which occent

realistic look e designa

nterior datail

Markings should duplicate those of
full scale oireraft in relative size
tolor, ond shaps

External antenna an this model o
realistic. May not be on more mod

Detachoble wing does not show
mounting means — Impanont te pre-
serve full scole appearance

Cockpit, with pilol inside, should
hide rodio gear while displaying

Wing siruts may not be necessory
for flight but odd 1o realism ond
score

Upright engine usually more reli.
oble but leses points i not Fully
cowled

Wheel ponts contribute 10 non
mode! look. help to dress up land-

ing geor

Key elements of a flying scale model are shown by Woody Wooedward’s radio eontrolled
Rearwin Speedster which placed high among National Model Airplane Championships
entries. The cabin configuration will interest sport flyers.

airplane. A tail-heavy scale job is usually

very touchy and the higher wing loading |

can produce some violent stalls.

“Choose your power plant well as a good

idling engine is a must . . . don’t over-cowl

let your engine get plenty of air;
overheating of engines in scale model is
a common fault. Fiberglass cowls are
very desirable. Try to put some kind of a
pilot in . . . without a pilot it doesn’t look
like the real thing!”

This advice mainly reflects the import-
ance of obtaining maximum flight points
— very appropriate since scale peints are
multiplied by light points for final score.
But others say

that by careful airplane |

selection there is less need to sacrifice
scale points for better flight characteristics.
But either way the skill of the pilot is
important to get the most performance
points. A good pilot can produce a good
flight score with a model that may be
barely flyable in the hands of a novice.

An important aid is the help of a more
experienced flyer to make scale model test
flights and to assist in trimming the model
for best performance hefore the builder
tries flying in competition himself — with
a well tested and adjusted model the pilot
can concentirate on achieving a maximum
flight score rather than merely trying to
keep from crashing.
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DIRECTORY OF
AMA OFFICERS

Which officers live in your district? Select
correct address when writing officers.

EXECUTIVE COUNCIL

President:

. G, Weirick, 3775 Hughes, Apt. 4,
Calif, 920034,

Secretary-Treasurer:

G, Gabbert, 6304 Meadow Rd., Dallas, Tex., 73230

Executive Director

John Worth, ec/o AMA Hg.,, 1239 Yermont
N.W., Washington, D. C. 20005

Vice Presidents:

1: J. K. Ross, 19 Sterling Dr., Dover, Mass. 02030

II: A Schroeder, 18 Spencer Rd., Glen Ridge, N. J.

111: D, Cameron, 30179 Center Ridge Rd., Westlake,
Ohjo 44145

IV: C, Telford, 8612 Rayburn Rd., Bethesda, Md.

YV i R. Chidgey, 2613 Pompano Dr., Pensacola, Fla.

VI: W, Weaver, 7248 Winchester Dr., St. Louis, Mo.

Los Angeles,

Ave,

VII: J. Kilsdonk, 19473 Ward, Detroit, Mich. 48235
VIII: L. Peters, 3025 Hillglen Rd., Dallas, Tex.
Ta22s8

IX; John EKelly, 61 Adams 85t., Denver, Colo, 850206
X: L Pond, 2162 43rd Ave., San Francizco, Calif.
XI: R. D. Stalick, 2807 8. Oak 5t., Albany, Ore.
CONTEST COORDINATORS:
. Leonhardt, 100 Abbott St., Lawrence, )
F. Hoffman, 158 Carpenter 8t., Belleville, N.J.
Biddle, 2156 Street Rd., Warrington, Penna,
18076 (East)
M. Weizenbach, 4568 West 146th St., Cleveland,
Ohio 44185 [ West)
IV: D. L. Jobmson, 3367 Sudlersville So., Laurel, Md.
V: T, McLaughlan, 741 W, Hemandez St., Pensacola,
Fla 32501
VI: B. L. Campbell, 4363 Selwyn Lane, Bridgeton,
Mo, 63042
VIL: B, P. Durkee, 65317 W. Broadway, Minneapolis,

Minn., 55428 (North)
W. Hartung, 14759 Kilbourne, Detroit, Mich.
48213 (South)

VIII: M. Frank, 2933 Blankenship, Wichita Falls,
Tex. 76308

IX: R, R. Combs, RR £1 Box 712,
X: D, C. Famnsworth, 301 Carl Dr.,
03277 (North)
Pete Brandt, 5817 W. Iromwood,
Peninsula, Calif. 90274 (South)
XI: A. L. Grell, Rt. 1 Box 165, Tangent, Ore. 273890

Marrison, Colo.
Visalia, Calif.

Palos Verdes

CONTEST BOARD COORDINATOR: Pete Soule,
26622 Pond Du Lac, Palos Verdes Peninsula, Calif.
0274

Bold type below indicates Chairman of Contest Board,

FREE FLIGHT CONTEST BOARD:

I: D. M. Krus, 49 Camp St., Paxton, Mass. 01612

1I; E_ Fronezek, 34-14 Broadway, Long Island City,

N. X, 11106

III: W, C. Weisenbach,
land, Ohio 44135

IV: I, V., Boyle Jr., 219 Shenandoah Rd., Hampion,
Vi, 23361

Vi DB, Bell, P. 0. Box 351, Delmy Beach, Fla. 33444

VI: C. W, Fries, 8798 Sturdy Dr., Crestwood, Mo,

VII: P. W, Klintworth Jr., 894 Brooklawvn Rd., Troy,
Mich. 48084

R. Tenny,

80

4268 W, 146th 8¢, Cleve-

432 Lynn St., Richardson, Tex.
IX: 8. Chilton, 446 Ida, Wichita, Kan. 67211
X: V. Cunuyngham, 4337 Hombrook St., Baldwin
Fark, Calif. 91706

XI1: D, Sobala, 12003 S.E. Taylor St., Portland, Ore.

CONTROL LINE CONTEST BOARD:

I: D. K. Cook, 148 Belair St., Brockton, Mass. 02401

II: J. G. Pailet, 30 Emerson Rd., Brookville, Glen
Head, X. ¥. 11545

III; A, H. Stegems, 1054 W. 45th 8t, Cleveland,

Orhde
IV: H. Larzen, Bt. 1, Box 307035, Manassas, Va.
V: W, D, McGraw, 1325 Carol Dr., Memphis, Tenn.
VIi: R. G. Marek, 1003 Tacoma St., Carpentersville,
111

VII: Howard Mottin, 2124 Common Rd., Warren,
Miech.

VIII: G: AL Aldrich, 3219 Shady Springs, San An-
tonio, Tex. T8 )

IX: E. D. Haynes Jr., 30635 Jackson St., Denver, Colo.

X:J. E. Barr, 7418 Collett Ave., Van Nuys, Calif.

XI: D. B Zipoy, 165830 N.E. 11th Pl, Bellewue,
Wash,

RADIO CONTROL CONTEST BOARD:

I: H. A, Thomasian, 369 Brigham St, XNorthboro,
Mass, 01532

IT: R, Noll, 96 Pine Knoll Rd., Endicott, X. Y. 13760

11: ¢, D, Lanzo, 22085 Cottonwood Dr., Rocky Riv-
er, Ohio 44116

IV: W. C. Northrop Jr., 56 Holly Lane, Newark, Del.

V: Don Coleman, P.O, Box 436, Citronelle, Ala.
36522

¥Ii: D. R
GOZ201

VII: T. H, Brett, 15564 Millar, Mt. Clemens, Mich,

VIII: C, Summers, 7132 Shook Ave., Dallas, Tex,

IN: William Eich, 13377 W. 22nd Pl., Golden, Colo.

X: G. E. Nelson, 8638 Patterson Pass Rd., Liver-
More, Calif. 84550

XI: R, Brooke, 17845 3rd Ave: 8,W., Seattle, Wash.

Burt, 3048 Centrnl St., Evanston, Il
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New Indoor Rules?

Continued from page 46

may pass on any comments to their local
board representatives before final vote is
taken in 1968, probably after March 31.

The basic proposal establishes one AMA
class for Indoor Stick, one for Indoor Ca-
bin, one for Paper Stick, eliminates Rise
Off Water class and retains A ROG, Heli-
copter, Ornithopter and Autogyro. In ad-
dition, the FAI Indoor class is retained. The
net result is to align the classes to con-
form with competition patterns which have
existed for years, without causing any ex-
isting models to become obsolete (unus-
able). Thus the Council's request to
reduce events has been accomplished with-
out eliminating a basic model type (ex-
cept R.O.W. Cabin). Proposal FF-67-A-2
would orient the rules toward FAI practice
adopting FAI scoring and model steering.

PROPOSAL FF-67-A-1. Change Section
8 to read: 8.1 GENERAL. A powered model
of the indoor type shall be so designed
that it can only be properly flown indoors.
No restriction shall be placed on these mod-
els except that they shall meet the specifi-
cations in this section. Indoor model classes
which shall be recognized for National Rec-
ords are defined as follows:

Rise Off Ground Stick Model — the pro-
jected area of the supporting surfacels)
shall not exceed 30 square inches. Paper
Covered Hand Launched Stick Model —
The projected area of the supporting sur-
face(s) shall not exceed 100 square inches.
Hand Launched Stick Model—The projected
area of the supporting surface(s) shall not
exceed 300 square inches. Rise Off Ground
Cabin Model — The projected area of the
supporting surface(s) shall not exceed 150
square inches. FAI Indoor Model — Specifi-
cations are the same as for world cham-
pionship FAI Indoor model regulations
elsewhere in the Rule Book. Autogyro,
Ornithopter, Helicopter Classes—No restric-
tions on model size or method of launch.

The following changes to current rules
also apply. Where only number changes
are indicated there is no other change.

8.2 — Delete; 8.3 AREA OF SUPPORTING
SURFACE(S) — Change to 82; 84 STICK
MODEL — Change to 8.3; 841 FAI IN-
DOOR MODEL SPECIFICATIONS — De-
lete; 8.5 CABIN MODEL — Change to 84;
8.6 PAPER COVERED STICK MODEL —
Change to 8.5; 8.7 FLYING WING MODEL
— Delete; 8.8 HAND LAUNCHED—Change
to 8.6; 89 RISE OFF GROUND — Change
to 8.7.

8.10 WHEEL SIZES —Change to: 88
WHEEL SIZES. RISE OFF GROUND
models shall have free rolling wheels no
smaller than the following: Stick Model— 14
inch diameter; Cabin Model — 34 inch di-
ameter. 8.11 RISE OFF WATER — Delete;
8.12 AUTOGYRO — Change to 8.9 (See "67
CB Interpretation}; 8.13 ORNITHOPTER —
Change to 8.10; 814 HELICOPTER—Change
to 8.11; 815 NUMBER OF MODELS —
Change to 8.12; 8-16 OFFICIAL FLIGHT —
Change to 8.13; 8.17T UNOFFICIAL FLIGHT
— Change to 8.14.

8.18 NUMBER OF FLIGHTS — Change to:
8.15 NUMBER OF FLIGHTS. Each con-
testant shall be allowed a total of six at-
tempts to make three official flights. All
official and unofficial flights deseribed
above are attempts. No penalty shall apply
to a contestant who calls for a timer but
is not able to launch the model hecause
of a broken motor or handling mishap. 8.19
TIMING OF FLIGHTS — Change to 8.16;
8.20 SCORING OF FLIGHTS — Change to
8.17; 8.21 FLYING FOR RECORD — Change
to 8.18.

PROPOSAL FF-67-A-2,
paragraphs in Sec. §:

8.16 OFFICIAL FLIGHT. An official fiight
occurs each time a model is launched in
the presence of a contest official who has
been called to time the model. In the event
of a mis-launch or minor mishap, the
elapsed time from launch until the model
is caught or touches the floor or an ob-
stacle shall be recorded as a flight. If the
contestant elects to re-launch without re-
winding, the stopwatch shall be cleared
and a new official flight may be started.

8.17 UNOFFICIAL FLIGHT. No unofficial
flights shall be allowed, since each flight
attempt becomes official at the time of
launch.

818 NUMBER OF FLIGHTS. Each con-
testant is allowed six official flights. No
penalty shall apply to a contestant who
calls for a timer but is not able to launch
the model because of a broken motor or
handling mishap.

820 SCORING OF FLIGHTS. Scoring
time for indoor rubber models shall be the
longest of six official flights. Flight dura-
tion shall be recorded to the nearest one-
fifth second.

CONTEST CALENDAR

See page 74

Change noted




SNEAK
PREVIEW...

Of The Heathkit’
DIGITAL 5 PROPORTIONAL
R/C SYSTEM

YOU CAN BUILD AND
SAVE OVER $200!

Beginning This February, The
World’s Largest Manufacturer Of
Electronic Kits Will Unveil The
HEATHKIT® Version Of The In-
ternationally Famous KRAFT Sys-
tem With Revolutionary Vari-
able Capacitor Servos For Only

$219.95!

Designed by Kraft Systems, Inc., and put into
fast, easy-to-build kit form by the world’s fore-
most ¢lectronic kit experts, this new Heathkit
R/C System now offers the most economical
way to go “full house™ on a complete digital
proportional rig. Just 15 hours from parts to
package and save over $200!

“*Full House’ Operating Versatility. This all
solid-state system consists of a transmitter, re-
ceiver, four servos and rechargeable Nicad
battery packs.

The transmitter features a fully assembled and
tuned RF section to assure peak performance
and help speed kit construction. It has five
trimmable channels for complete command
of five separate servos. And its antenna is self-
storing . . . telescopes into the case for conven-
ient portability. As for range . . . out-of-sight.
Also features a signal-strength meter to keep
vou posted on battery condition,

The impact-resistant receiver is highly sensi-
tive, virtually immune to noise and not af-
fected by temperature variations. Compact in
size, too. Both the transmitter and receiver are
handsomely housed and protected in light-
weight, rustproof anodized aluminum cases.
The powerful receiver pack uses only 4 Nicad

FREE!
Heathkit®

R/C Specification Sheet

Contains full description and specifications of new
Heathkit R /C system. In addi‘ion. you get the FREE
Heathkit catalog describing over 300 other electronic kits
.. . color TV. stereo, organs, ham, CB, test instrumants,
music instruments.. . . you can build. Mail coupon or write
Heath Company, Benton Harbor, Michigan 49022,

cells for space-saving versatility, yetoperates up
to 4 flying hours per charge. Weighs only 5 oz.
Unigue Variable Capacitor Servos . . . no more
failure due to dirty feedback elements or vibra-
tion. A sealed variable capacitor replaces out-
moded resistive clements for fast, exact re-
sponse. Each servo has multiple outputs . . .
one wheel and two linear outputs. And each
servo can be mounted in any position for ver-
satile installation flexibility. You'll like their
tiny "“fit-anywhere” size — only 1-7/16" H. x
15/16” W. x 2-9/16” L., and flyweight —only
2oz

Choice Of Operating Frequencies . . . 26.995
MHz, 27.045 MHz, 27.095 MHz, 27.145 MHz
and 27.195 MHz. Be sure to specify when
ordering,

A Word About Kit Assembly. 21 vears of elec-
tronic kit leadership assure your success when
vou build a Heathkit. No special ools, skills,
equipment or knowledge needed. World-
famous Heathkit step-by-step instructions gen-
erously sprinkled with giant-size pictorials
guide you every step of the way. In case you do
encounter any difficulty, just call on our staff
of technical correspondents and service people
.+ » they'll be more than happy to help.

Reserve Yours Now ., . . for February delivery.
Send no money . . . just fill out the coupon be-
low and mail . . . today! All system compo-
nents also available separately.

Go “full house™ at lowest cost . . . go with the
new Heathkit R /C system!

Kit GD-47, transmitter, receiver,

4 servos, and Nicad battery packs,

ship. wt. 5 Ibs. . . no money dn.,

$21 mo. (save $12.45)........ $219.95

Kit GDA-47-1, transmitter with
battery, ship. wt. 31lbs.. .. ......%$86.50

Kit GDA-47-2, receiver only, ship.

WEATD sciisis iiim en $49.95
Kit GDA-47-3, receiver battery
pack only, ship.wt.11lb............$9.95
Kit GDA-47-4, one servo only,
SHIPEWELIR: . oo s wsimiee imamarar $21.50

GD-47 SPECIFICATIONS—TRANSMITTER—S5 Channel—
Input power: 0.8 walt maximum. Qulput power: (.4 walt
minimum, Weight: 234 |bs. Dimensions: 634" H. x 43" W
x 254" D. SERVO-Thrust: 4 lbs. Travel: 2¢". Dimansions:
14" Hoox 25" W, x 275" L. Weight: 2 oz. RECEIVER—S5
Channel—Dimensions: 134" H. x 23" W. x 24" L
Weight: 5 cz.

bttt (e ] FIE AT EIICIT |
rHE.ﬁTH COMPANY, Dept. 80-2 -

| Benton Harbor, Michigan 49022

O Reserve my Heathkit R/C system for February delivery (send no money now)

] City

1
|
|
|

O Please send FREE Heathkit R/C specification sheet & FREE Heathkit Catalog. :
I
I
I
|
|
|

State Zip

l Prices & specifications subject to change without notice.

6x-160 |
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SINGLE STEP R/C RACING HYDRDM_

#38.7 seconds to be exact! Here is the R/C
hydro that truly runs as well as it looks!

Designed to run with the new competition- =g ;
proven O & R Compact I, it's been a real =

"‘eyebrow raiser'’ in regattas from coast to SPECIFICATIONS
coast. Now, for the first time, offered in a Length 42" Beam 16"

kit that duplicates the all plywood construc-
tion of the trophy winning hull. Comes com- s 29 95 ) -
plete with full-size plan, step-by-step instruc- (minus engine & fittings)
tions and precision cut plywood parts. PLUS $2.50 POSTAGE & HANDLING

Engine, motor mount, stuffing box, exhaust system, universal, drive shaft, propeller, etc. also available from this ONE source-
f {vour dealer cannot supply you—send stamped

OCTURA MODELS ..o T &
(" More Products

FLY WITH FSI || from Du-Bro

For Superior Performance I NYLON HINGES
it's | | EASY INSTALLATION

FLIGHT SYSTEMS, INC. ||
Model Rocket Engines |

You get greater design freedom and |
higher payload altitudes with il
FSI engines. |!

Embossed Letters and | :
Lines Make 2 Better

FLIGHT SYSTEMS, INC. |

also offers a complete line of model

i : - : %, in. Thick Gluing Surface
rocket kits to fit FSI engines. Package of 6 Package-of 15
| | CAT. NO. H-6 CAT. NO. H-15
Send 25¢ with coupon for our latest ! $1 10 $249
catalog. {
(6/cd) (3/cd)
| e S A A T N T e S .
NAME: =t iae e S s s e e s | |
| @ R/C TANK FILTER |
APDRESE s oo e S o b e « Combination |
Weight
(1] 1 Al R e T G SR I T S S And Filter
= Designed To Fit
SYATES Foo s SRS e bl 1 S YRS All Clunk Tanks

« Made of Sintered
Bronze To Give
the Ultimate in |
Filtering. ]

980 eq.

6 pkg./cd

DU-BRO PRODUCTS INC. |

7667 Milwaukee Ave Niles lllinois 60648

FLIGHT SYSTEMS, INC.
Box 145 » Louiseville, Colo. * 82027
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Gladiator

Continued from page 19

Stabilizer and rudder are of sheet halsa
construction, The stabilizer is carved and
sanded from 3g in. thick medium sheet. The
rudder is built from #{; in. medium sheet
and the offset is put in after the airplane is
assembled by cutting with a razor saw
along its bottom edge as shown on plans;
allowing it to be warped to 12 in. offset.
For this, apply glue or clear dope to the
outside of the rudder, dampen the inside
with warm water and set aside to dry.
Control system. It is of exireme impor-
tance to have a dependable system in a
good flying model because of the practice
needed to become a consistent winner.
Pushrod bends from the bellerank to the
flap horn should be exactly 30 degrees to
each other in order to stop pushrod wob-
ble which wears both bellerank and horn.
Washers should be soldered to the push-
rod on either side of the flap horn and
bellerank to insure alignment. The type
of flap horn used in this medel is some-
what different.

Both pushrods connect at the same height
from the hinge line of the flaps. The eleva-
tor horn is also of the same dimension from
the pushrod connection to the hinge line.
This gives egual motion and leverage to
both.

The leadout connection at the bellerank
should be done exactly as on plans, with
a short piece of 14; O.D. brass tubing that
has been annealed. The leadout is inserted
through the bellerank, bent U-shaped, then
wrapped with copper wire and soldered in
the normal manner. The same procedure
is used at the wing tip connection. This in-
sures long life without the leadout cutting
through the bellerank, or vice versa. The
pushrod should have a smooth-fitted fair-
lead at the center bulkhead between wing
and stabilizer. '
Assembly order: Install the wing into
fuselage before adding top and bhottom
blocks. The flaps should be hooked up and
working. The stabilizer is then glued in
place. The pushrod from the flap horn to
the elevators is made in two pieces and
joined by a length of 1% in. O.D. brass
tubing in the center where the fairlead is in
position on the center bulkhead. This
allows adjustment for a neutral setting of
both flaps and elevators. Top and bottom
blocks are now added and carved to basic
shape on their exterior surface. The top
block is cut loose and hollowed as shown
on plans.

The landing gear is bent from 1% in. music
wire as shown on plans and installed to
plywood gear mount plates with “J"” bolts.
The wheel pants are assembled, carved
and sanded to shape as shown, then split
apart, notched for wire, and epoxied in
place on landing gear wire. Fairings are
then added in two halves, also using epoxy
as adhesive. They are sanded to shape after
installation.

Wing fillets and stabilizer fillets are
carved from 14 in. balsa for the wing and
3% in. balsa for stabilizer, which are added
at this time. Dubro 3 in. leather fillet ma-
terial is used at the wing fuselage joint; 14
in. material at stabilizer-fuselage joint.

The cowl is assembled from 14 in. balsa

| sides, 3¢ in. balsa bottom block, and balsa

front block., These are carved to shape as
shown,

Finish. This is the way I did it, but you
probably will have your own methods.
Lightweight fiberglass cloth was used on
the fuselage and cowl from the center of the
wing chord forward. The entire fuselage,
stabilizer, rudder and flaps were finished
with two coats of polyester resin and
sanded smooth before covering. The wing



was covered with silk and finished in
normal manner, Canopy details and paint
design are to your taste.

Fuel tank is the Nobler type. No baffles
or uniflow system are used. The feed line
to the engine is cross fed with the needle
valve to the outside (of the circle) of the
airplane. Fill and vent tubes face for-
ward into the slipstream and run into the
inside bottom front corner of the tank, then
straight up to the top front corner. This
tank has run extremely well for me over
14 years of flying.

The tank is held in with four small sheet-
metal serews, two at either end. The cowl
is held in place with bicycle spokes soldered
to the front and back of the tank, project-
ing through the dowels shown in cowl de-
tail on plans.

Set-up and flying. This model should be
flown on .018 dia,, 70-ft. stranded lines.
The 35 version is flown on .015 dia., T0-ft.
lines. Test as you would with any other
stunt design. The center of gravity (balance
point) should be as shown on the plans, or
slightly forward of this point — never rear-

ward. Check the airplane closely for warps |

and remove as many as possible by steam-
ing or heating the covering and twisting in
opposite direction while covering is warm.
A straight wing is very important, If any
slight warps should show up after first
test flight, correct them by twisting flap
horn opposite the warps.

Since the construction part of the article
was written, the author and Bob Harness
Jr. flew the airplanes shown in the pictures
at the Orange County Thunderbugs Annual
Contest in Expert Stunt. Bob Harness was
first with approximately 520 points, the
author third with 493 points.

I have found that practice should be done
the day before a contest and only one or
two needle-valve setting flights be made
before your official contest flights. This in-
sures you are fresh when you make your
official flights, and not tired from endless
practice the morning of the contest.

Mini Multi’s

Continued from page 33

inch thick. Make slots for the hinges and |

glue them into the foam with epoxy. Be
sure the hinges are not filled with epoxy!
If you think the foam trailing edge is not
strong enough, add a balsa trailing edge.

If you want to try these planes with |

heavier equipment, use only three servos
and couple the ailerons and rudder mech-
anically, In both planes the aileron seriu
was mounted in the fuselage and a linkage
from it worked a 12A-size control-line bell-
crank located at the center of the wing.
Conventional linkages from the bellecrank
to the ailerons were used. The fuselage can
be made wider to accommodate larger
servos as necessary. As long as the weight
of the monoplane is less than three pounds,
and the weight of the biplane is less than
four pounds ready-to-fly, there will be no
loss of performance with the heavier equip-
ment.

For the semi-scale enthusiast, one can
surely design a fuselage to use the styro-
foam wings and tail. The author is planning
a P-51D Mustang using full-house control
and a built-up fuselage. Bud Atkinson's
T-34 Mentor, in this issue, is another pos-
sibilty. In any case, only the wing plan-
form will be out of scale.

Ready-to-use foam wings offer an in-
finite range of “original” design possibili-
ties, as the Mites have proved in strenuous
field testing. So why not be creative? The
sky is the only limit!

NO R/G FLYER SHOULD
BE WITHOUT ONE...

COMMAND MASTER

FEEDBACK PROPORTIONAL 3+1 SYSTEM-RTE

AIRBORNE PACKAGE AS ILLUSTRATED ONLY 15 OZ. Trans-
mitter including Nicads ® Battery Charger Receiver including
Nicads * Three (3) Servos Servo Connector Switch Board

$250

There’s a world of R/C flying pleasure waiting for you with the new Com-
mand Master. The Command Master's feedback system takes the flap out
of the control surfaces, so that they move only when you move the stick—
and only as far as you move the stick. Flying like this is pure pleasure . . .
and it's so easy to installl Compact, light, dependable—and the rugged,
impact-proof cases are virtually indestructible!

Dual Unconditional 5-Year ‘“Black Box"" Guarantee

If the receiving unit ceases to operate at any time within five (5) years from the date of
purchase because of crash or any other related reason immediate replacement or repair will
be made upon receipt of the unit at the tactorz with a check or money order for the appropriate
service charge, provided the seals are not broken and unauthorized repairs are not made.
Service charges: Receiving pack—$9.50; Servo—3$7.50 each.

Repair or will be shipped within 24 hours upon receipt at factory.

THERE IS NO LIMIT TO THE NUMBER OF TIMES THAT THE AIRBORNE PACK MAY BE SENT BACK
FOR REPLACEMENT OR REPAIR. Of course the standard guarantee' covering workmanship and
material applies as well.

R/C BEGINNERS! Start with Command Master RT-1000 and your R/C
investment will be protected. The Command Master RT-1000 is a basic
R/C building block. Convert it anytime to the feedback proportional 3+1
RTE system for just $125.00.

Complete system (less transmitter batteries) .................... $125

BALSA CORPORATION OF AMERICA ¢ COMMAND MASTER DIVISION
OF STERLING MODELS = 501 E. WISTER ST., PHILADELPHIA, PA. 19144

JOIN THE MODEL BUILDERS MAKING
THE BIG PUSH (or PULL) WITH

NYROD

THE Flexible PUSH ROD

30" 95¢
48" $1.50
Also Available
R OOIETS > Su-Pr RAK $4.95
#4 Copper Drive Plaiafield. llinois 60544 Studs ¥ Nuts 35¢
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Kit 152 P-40 WARHAWK
Drops 2 bombs in flight ... ...

Kit 154 TAYLOR CUB

Drops parachute in flight i

Kit 156 F-51 MUSTANG

Famous W.W. 2 fighter. . . .

S
$1.48

RUBBER POWERED MODEL KITS

Our simple construction eliminates the compli-
cated bulkhead and stringer construction used by
others. These models fly great distances and climb
over 200 feet high. Kits contain Hi-Thrust propel-

lers, formed wire parts, rubber and many extras.

ne and fly i

Kit 138 PIPER CUB .

Famous scale model aarplane Easy to
build and fly

.................... 20"

leadin edm 2
St part wm Ral o D
" n HE-t
extrass. rus sz.n; popular and proven pergmd ...$1.98

Kit 113 SUPER CUB 28" Su-
per deluxe kit of famous pri-
vate plane. Designed for ex-
cellent performance.... $3.95

FOR ALL THE POPULAR SMALL 1/2A ENGINES FROM .010 to .074

SCIENTIFIC MODELS,

INC.

* 111 MONROE STREET + NEWARK, N. J. 07105

SEE YOUR DEALER. If kits are not available at dealer, you may order direct from factory adding 50c

for postage and handiing. Outside U.S.A. add 75c.

Send For New, Enlarged Color Catalog 25c

Kit 14 Piper Tri-Pacer Takes
off and lands like a real air-
plane, Has carved fuselage
& shaped wing. $2.95

Kit 7 CESSNA 180 A most
beautiful control-line model.
Complete kit with carved
fuselage. $2.95

Kit 54 CESSNA TRI-CYCLE
Good looks, terrific action.
Carved fuselage and shaped
airfoiled wing. .$2,95

Kit 28 LITTLE DEVIL Amer-
ica's top seller. Good per-
forming model with a carved
balsa fuselage. $2.49

Kit 53 RED FLASH 18" win
carved balsa fuselage an
shaped wm% msy to busld
and a great flyer .49

‘1\‘\

Kit 25 STUNT MASTER Amer-
ica’s best training plane, Has
carved fuselage, shaped air-
foiled wing, etc, .. .. $2,95

Kit 6 CESSNA BIRD DOG This
famous airplane has a carved
fuselage and fine airfoiled
sha wing. $2.95

Kit 48 GOLDEN HAWK Our
most beautiful airplane. De-
signed to fly smooth. Has
fine carved fuselage.... $2.95

Kit 59 P-40 FLYING TIGER
U.S. World War 2 Fighter. Kit
includes carved fuselage &
airfoiled shaped wing. $2.95

o

Kit 65 ZIG ZAG A fast little
trainer flies on longer lines
in wind, Has carved fuse-
$2.49

lage.

Kit 149 RED TIGER P-40 19"
built-up wing and fuselage
that are hlghly efhcent cowl,
canopy . - 52,9

o [v

Kit 140 BIG OTTO COMBAT
Big 24” high performance
wing. Will out-maneuver all
others. $2

Kit 71 KINGPIN Performance
plus. Built up wing, big de-
cal, many formed parts, easy
to build. $2.49

Kit 142 ZIPPER built up 19"
wing & fuselage. Unique sys-
tem for fiying easrly on long
lines $2.9

Kit 144 Sizzlin Liz Mustang
A Mustang that performs
great and is easily built from
our complete kit. 2,95

Kit 8 PIPER CUB CRUISER
America's favorite flyer and

the kit is complete with a

carved fuselage. $2.95

Kit 95 PIPER CUB TRAINER
18" highly efficent shaped
wing & carved balsa wing.
Great performer $2.95

Kit 60 Stuka Dive Bomber
World War 2 German fighter.
Carved fuselage, shaped air-
foiled wing, etc, $2.95

Kit 92 P-40 WARHAWK 21"
Excellent flying model of this
famous World War 2 fighter.
A Deluxe kit. .95

Kit 18 LITTLE MUSTANG 18"
model of World War 2 fighter
with carved fuselage and a
shaped wing. crrsrei R DS

Kit 26 LITTLE MERCURY 18"
wing & carved fuselage. .020
to .074 engines, rugged,
stable, responsive . . %2,95
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Kit 164 BLUENOSE — 24" authentic model with all - gy . Kit 168 U.S. COAST GU&RD “EAGLE". 13" model is
the sleek, trim lines of the original. Includes printed R - 2 2 an exact replica of this cadet training vessel, A real
cloth sails and all realistic, preformed parts. $14.95 Collector's model that includes printed sails, $8.95

Kit 170 U.5.S. CONSTITUTION. Also known as “Old Ironsides”,
this famous eighteen century {1797) sailing ship foughl over 40
batties and never lost one. 144" model. ...58.95

Kit 167 FLYING CLOUD, CLIPPER SHIP. This 1334"
authentic wood ship model is a real “work of art”
that you'll be proud to own. .. $8.95

Kit 169 H.M.S. BOUNTY 131%"” model of the most
“written about’ ship in history. You'll be proud to
display this beauty in your home or office. .. $8.95

HEL pape~sig
Kit 163 t:IJTT'r samt i:LIPPER SHIP, 23 exact scale replica of
the world's fastest shlp of 1868, Thls defuxe kit features gen-
uine sails — printed on cloth. $14.95

Kit 166 U.S.S. KEARSARGE, CIVIL WAR SAILING SHIP.
This big, deluxe 27" model is true-to-scale in every
respect and inciudes sails printed on cloth... $19.95

Kit 165 SOVERIGN OF THE SEAS. 2334" model of the
famous American Clipper Ship of 1552 The finished
model is a real thing of beauty, ; ..$14.95

ONLY SCIENTIFIC GIVES YOU

all the magnificent detailing of
museum quality models at such big
value prices. All kits include:
Carved Wood Hulls, Cast Metal
Fittings, Chain and Rigging,
Display Stand and Large

SCIENTIFIC MODELS, INC.
111 MONROE STREET
NEWARK, N. J. 07105

SEE YOUR DEALER. If kits are not
available at dealer, you may order

Easy to Follow Kit i s}n w:r&n Large 2:;!{. super dflllulttearn:del nuthentig direct from factory adding 50c for
scale replica o is famous Clipper Ship that broke every spee stage and ha
Assembly Plans. record in her class. Includes real sails, printed on cloth. $16.95 ﬂos “gadd 75¢. T i

Send For Catalog . . 25c

UNMATCHED AT PRICES
FOR BEAUTY EVERYONE
AND DETAILING CAN AFFORD

WOOD SHIP MODELS

ALL PHOTOGRAPHS SHOWN ARE OF THE ACTUAL MODEL



HISTORICAL
AVIATION
ALBUM

! b -

S ag=_-% "N
@ Produced by Paul R. Matt
Edited by Kenn C. Rust

STILL ONLY $2.98 PER VOLUME: FEA-
TURED ARE DETAILED DRAWINGS FROM
ORIGINAL PLANS, INFORMATIVE TEXT,
SPECIFICATIONS, MARKINGS, COLOR
SCHEMES AND RARE PHOTOS OF THESE
AIRCRAFT:
Vol | — Curtiss F Boat, Wright-Martin V, Pack-
ard-LePere Lusac-ll, Cessna 120-140, Waterman
Gosling, Curtiss-Wright Condor, Martin BM-1,
Bell P-39, Curtiss Seahawk, Lockheed P-80.
Vol. Il — Pfitzner 1910 Monoplane, Curtiss Car-
rier Pigeon I, LWF Model G, Berkmans Speed
Scout, Curtiss-Cox Texas Wildeat, Vultee V-1A,
Grumman F-11F Tiger, Bonney Gull, Waco
Cabin Bipe Series, Curtiss AT-9.
Vol. lll — Gallaudet D Series, Ryan FR-1 Fire-
ball, Curtiss Twin-JN, Vought $BU-1, Lockheed
Orion, Seversky BT-8, Waterman Arrowbile,
Morehouse Aircraft Engine, Curtiss-Goupil Duck.
Vol. IV — Thomas-Morse MB-3, Alecor C.6.1.,
Navy-Wright Mystery Racers, Martin T4M-1,
Heath Parasols, Johns Multiplane, Piper Super
Cruiser,

FREE BROCHURE AVAILABLE
HISTORICAL AVIATION ALBUM

POST OFFICE BOX 33A
TEMPLE CITY, CALIFORNIA 91780

(IN STOCK)

—

_‘ff:_- By

O %" X 24" IGNITION PLUGS........ 75¢
O 22" X 3" W0OD PROPS........... $ 1.80
) 24" X 3" WOOD PROPS........... 2.50
O IGNITION COILS.......0vvrernnnnss 2.50
O ANILINE DYE (RED, ORANGE, GREEN,

YELLOW, PURPLE & BLUE)....... .59¢ea
D) VIBRA-TAC TACHOMETER.......... 5.00
O “TOW-MASTER” TOW LINE GLIDER

. 4.95
O “PIRELLI" RUBBER, 18 DZ. HANK.. 5.50
O “'POSI-TRACT" RETRACTABLE

LANDING GEAR. ................ 9.95
O “HOBBYPOXY'"' FORMULA | EPOXY

(T o, 1.00
O “'SPINAFLO" MUFFLERS

(SPECIFY ENGINE).......$7.50 to 9.95
O FOX 35 STUNT ENGINE (USED)..... 6.00
O ENYA 45TV ENGINE (NEW)......... 36.50
O 4 AMP SURPLUS NI-CAD

Y130 2 e —— 1.98
O ABT 1/72 SCALE DECALS.......... .79¢
O SIG SHUR-FIRE D-T FUSE......5 Ft .25¢
O K&B 1 0Z GLUE GUN............. .75¢
1 BONNER SN TRANSMITE SERVO

(USED). . ovveviveaneinains 11.00
O DU BRO 2/56 BLIND NUTS..setof4 .20¢

Send 25¢ for orders under $5.00
Include $2.00 Deposit on C.0.D. Orders

Stanton
Hobby Shop Inc.

4734 North Milwaukee Avenue

Chicago, lllincis 60630
Telephone 545-8185 area code 312
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Two-Cycle Engine
Continued from page 25

where the combustion chamber is a trench
milled straight across, leaving wide squish
flats on each side.

If the squish band is too close to the pis-
ton, a hydraulic lock can occur. That is,
part of the fuel charge cannot get squished
out of the way in time and is trapped. Ex-
treme compression ratios result in the
squish areas, and the result is erratic run-
ning and broken conrods. One way to re-
lieve this problem is to give the squish
band a slight angle relative to the piston;
three degrees seems to work.

Squish band heads do have an effect on
the allowable nitro content of racing fuels,
Nitro contents as high as 70 and 80 % have
been used without detonation.

Many other head shapes have been tried,

such as the trumpet head in the “Rattler”
engines, but compression ratio seems to
make a bigger difference than head shape.
Compression ratios as high as 18 to one have
been used, but few glow plugs will stand
up to such punishment. The compression
ratio must be matched not only to your
fuel, but to the weather as well. Test run-
ning and test flying is the only way to find
the proper combinations.
Air intake: So far, we have talked about
cylinder-piston combinations and head
shapes, but we must also have an efficient
means of getting fuel and air into the en-
gine,

The simplest method of air induction is
the “side port” system as shown in Fig. 5
where the intake port is uncovered by the
piston skirt when the piston nears the top
of its stroke. A pipe leads from the needle
valve to the port, and when the port is
opened by the piston skirt, the vacuum in
the crankcase draws in the fresh charge.
Many model engines have been built this
way, but better results are obtained by ro-
tary valves,

Some engines have been built using reed
valves. These are simply a one-way valve
formed by flat, thin, spring steel or beryl-
lium copper reeds. When the piston goes
up. negative pressure opens the reed allow-
ing the fresh charge to come in, and when
the piston starts down the reed closes, Dis-
advantages to this system are that the in-
take timing cannot be controlled, and the
engine can also run in either direction.

The best, yet most complicated and most
expensive system is the rotary valve. There
are several types, but all of them use a ro-
tary shaft or disk to open and close the
air intake hole at the proper time. The
simplest rotary valve is the hole through
the crankshaft that valves the fuel and air
into the crankcase through a port in the
main bearing. One advantage to this system
is the oil mist cooling of the crankshaft
and bearings. The disadvantage is that the
crankcase compression cannot be very high
with the large hole in the crankshaft. Over-
size bearings must also be used.

The rear rotary valve is a disk or drum
that is rotated by the crankpin. A large
segment of the disk is cut away to allow
passage of fuel and air, and opens and
closes the intake port as it is rotated. Dif-
ferent manufacturers use different intake
timing, but usually the valve opens after
the crankshaft has rotated 35 to 45 degrees
past bottom dead center and closes near 45
degrees after top dead center.

Much has been written on hop-up pro-
cedures where techniques are stressed on
polishing all air passages, but this can
sometimes give a reduction of performance.
0il from the fuel will stick to a highly
polished surface while it can be swept away
from a rougher surface. If it sticks and
piles up in the bypass, the result will be a

smaller passage for air flow. Any gain from
polishing is usually from the removal of
metal, giving a larger passage.

I hope this article has explained a few of
the principles of two-cycle engines without
antagonizing anyone. I have purposely
neglected such things as superchargers or
tuned systems. Most engine designs are
many years old, but there should be room
for more development of the basic systems.
Titanium pistons, for example, do not work,
but bushed titanium conrods are already
being used. Such metals as beryllium and
single erystal iron must be tried for pistons
or sleeves. Much experimental work is left.

Scale Techniques
Continued from page 30

(G-12): yellow; tail wheelframe (B-15): dull
aluminum. Inside of flaps (G-22): gray-
green if in lowered position —if in closed
position, do not paint. Strut covers (G-25):
gray-green inside, yellow outside. Strut
supports (B-31) and struts (B-22, 23): dark
gray; step (B-28): yellow.

Assembly: Paint all fuselage edges with
liquid cement (at least three times or until
edges are softened). Quickly align fuselage
halves. After joining halves tension can
be applied with masking tape crosswise on
fuselage top and bottom. Rubber bands
can be substituted. Repeat process on
wings, After installing landing struts (B-22
and 23) and landing flaps (G-32 and 33)
paint the edges of wing halves with liquid
cement until softened. Be sure to install
step (B-28) before wing halves are ce-
mented together, After joining wing halves,
tension can be applied with masking tape
crosswise over the leading and trailing
edges. A good idea is to put two pieces
of tape on the wing tips.

While cement on wings and fuselage
dries, make the right and left eagle decals
as follows: Cut out eagle and use as
template; mount on lightweight card, of
at least postcard weight. Be sure to make
a right and left decal, using black and
white decal paper (I used “Sig” here), On
the paper side of the white decal sheet,
trace around the entire eagle. Cut with
X-acto No. 11 blade and set aside. Now cut
and remove the white outline from tem-
plate, leaving the black eagle. Repeat
same tracing process for black pattern as
was used in making the white outline and
cut with X-acto knife. Next, from the kit,
cut the following: swastikas, the “200 Vic-
tory” markings, and the German lettering,
The Geschwader-Kommodore markings are
HisAirDec black and white decals, or make
them by the same method as the eagle
decal.

By this time, fuselage and wing cement
should be dry. Assemble elevators to fuse-
lage, cement and mount wing assembly to
fuselage, using rubber bands to pull the
fuselage assembly into position in wing
assembly. After cement is dry, use spot
putty or Duratite to fill all crevices. Use
#1600 wet or dry to sand all parts smooth.

Model now can be sprayed yellow. Apply
a minimum of six coats of very thin enamel.
After each coat, sand smooth any rough
spots with #£600 wet or dry. First coat
should be the heaviest; after second coat,
add thinner to enamel. You can attach the
landing gear covers and wheels after enam-
el is dry; then clear plastic can be ce-
mented to canopy. Immerse white eagle
decal in lukewarm water, when separated
slide into place per photo of model. While
eagle outline is drying, cut and apply the
rest of the decals. Next, paint white beak
separation and eye with white enamel on
black eagle decal paper. When dry —im-
merse black eagle decals in water and ap-



—Citizan-Ship. presents Pulse Proportional

TRANSMITTER | RECEIVER
ver 09" | @ ssue’

¢ Stick for rudder and ele-
vator with built-in trim.

* Proven relayless super
het.

« Modified for galloping
ghost or escapement use.

» Small size—178" x 112"
34",
» Light weight—1 oz.

« Compatible with Rand
G.G. Pak and Dual Pak,

» Plug attached to fit Rand
units.

* Push buttons for motor.

* Powered by inexpensive
dry battery.

s Charger built-in for air-
craft battery.

¢ Compatible with Rand
G.G. or Dual Pak.

» Switch selects low rate
(4-11) or high rate (9-19).

WRITE FOR CATALOG SHEETS TODAY

—Citizen-Ship. RADIO CORPORATION

810 EAST 64TH ST. + INDIANAPOLIS, INDIANA 46220

ply. Be sure the white outline shows, as
in photo.

Revell, Frog, Airfix manufacture 1/72
Focke-Wulf kits; Airfix's is a Focke-Wulf |
190 D. The model in the article is made from
a Monogram FW-190 kit in %" scale, kit
Number PA 107-100, In addition, these
materials were used: Humbrol enamel |
(#8), Pactra enamels, Sig decal paper,
Testor's liquid cement; Duco lacquer putty
#228-53302 (Gray), Duratite surfacing put-
ty, HisAirDee decals, and a Badger Air- |

Brush #200. :

oma ACCISSOII!S

MAIL BAG Send 10¢ with self- - AILERON HINGES
The Republic Thunderbolt | en added ?“”:ef ""::l':]:' - SURFACE umggs__
Ionsag Monceram Zfully Mustroted. WiCTIAms PUSH-ROD FITTINGS
: £ wmos—.  LpJUSTABLE CLEVIS

WHEEL PANTS /. WING RiBS

CHEEK COWLS - 6719 SALT LAKE « BELL, CALIF, 90201 i ]UNCTI__O’N 'px'n'c_

Easy to Mount
Extremely Rigid

r e built in
ailing at 31 HJ the

Supports 7/, Pounds

. . Stafford
il

Designed for quick lift off

$10.95 — 30" FLOATS
Post Paid

econmmend, Kit mumbe

36" Floats available soon!

AMA CLUBS HAVE INSURANCE BEAVERCRAT PROOUCTS  Dealer inauiries Welcome
2941 S. E. 154th Available at your local hobby
TO PROTECT FLYING SITES! PORTLAND, OREGON 97233 Soap et oriar Aieeet.
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THEY LIVE AGAIN—IN HISTORIC

~

i

KIT D-3
. Length, 323"

$2995

{5ails not mcludl'd)

U.S.S. KEARSARGE
PRICELESS HEIRLOOMS OF WOOD-MAGNIFICENT IN FLAWLESS SCALE REALISM!

Now they relive their destiny! These two historic sailing vessels emblazoned the pages
of American history to become legendary symbols of an era. Sterling . . . the acknowl-
edged world leader in scale . . . has faithfully duplicated every detail of these
magnificent ships. Their amazing fidelity to scale has been authenticated by Mr. George
Campbell, world renowned naval authority.

The first Gun Boat to be built in United States Navy Yards, the U.S.S. Kearsarge dis-
tinguished itself and gained world-wide fame during the Civil War. A model of this

historic vessel holds a cherished place of honor in the Smithsonian Institute.

The Flying Cloud was built in Boston in 1851 and soon became the most famous of all
American Clipper Ships. This great Yankee Clipper repeatedly smashed existing sailing
records—and aiso contributed yeoman service during the Civil War.

Plans are so completely illustrated and detailed that almost anyone can assemble and
achieve a perfect museum-guality masterpiece.

Getting STARTED in RC

Courtesy and Common Sense: Seventh in a Series.

HOWARD McENTEE

THIS month we’ll cover matters en-
tirely different from the equipment, sys-
tems and such that we have detailed pre-
viously — but just as important to your
RC flying and your fitting in well with
the other RCers at your field. Beginning
RCers have many problems on their
minds when they go to the flying area,
and many give little or no thought to the
vital matter of field etiquette. (And from
our observations, a lot of so-called “ex-
perts” give little thought to it either!)
So read carefully, and put into practice
the suggestions given below. If you do,
your fellow flyers won't shudder when
you show up. They'll welcome you.

To begin with, do all your testing,
range checks and other such time-con-
suming chores at home. Most flying sites
these days are loaded with modelers, few
of whom care to sit idly by while you
make interminable ground checks and
tuneups. When you get to the field, your
equipment should be tuned, tested, ready
to go!

Have the proper frequency flags or
ribbons on your transmitter antenna.
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What's proper? Flags are common on
27 me (you can get good ones in most
hobby shops) and the colors are: 26.995
me, brown; 27.045, red; 27.095, orange;
27.145, yellow; 27.195, green; 27.255, blue.
In some areas, regen flyers on 27 are
asked to fly a black flag, but this isn't
official or universal. For the 72 me Citi-
zens Band RC spots two ribbons are
required; in all cases you attach a white
ribbon to the antenna (this denotes 72
me), and another with these colors; 72.08
me, brown ribbon; 7224, red; 7240,
orange; 72.96, yellow; 75.64, green.

The AMA has just set up standard RC
spots for the amateur six meter band.
Frequencies and ribbons are as follows:
in all cases use a black ribbon to desig-
nate the band, and for 51.20 mc add a
light blue ribbon; 352.04, violet; 53.10,
brown; 53.20, red; 53.30, orange; 53.40,
yvellow; 53.50, green; on this band, the
first two frequencies mentioned have
been designated solely for regen receiv-
ers, all the remaining five for superhets,

On some fields there is a clothespin
system to control frequencies; unless you
have the proper clothespin on your an-
tenna, you are not allowed to turn on
your transmitter. Even with this or any

other such system, check all transmitters
of those who are flying before you take
off; if you should launch your plane on
the same frequency as that of one al-
ready in the air, you stand to wreck both
planes — and you could (deservedly) get
a transmitter wrapped around your neck
too!

On crowded fields, super-regens are
definitely not welcome, particularly on
27 mce; for when a regen flies, all other
27 me planes must be grounded. So if
your plane has a regen, don't fly the
transmitter frequency color flag on your
antenna, or others might put a plane in
the air on other spots and “shoot you
down.” Check with all those ready to fly,
hefore you go up.

Most clubs and other organized groups
have a set of field rules, which will gen-
erally stress many of the points we cover
here. Many have special rules, made
necessary by local conditions, insurance
and other factors. So learn the rules be-
fore you try to fly.

If you are a rank novice, get an ex-
perienced flyer to help you check out the
plane, and let him fly it away from the
ground before handing the controls to
you. Your plane will last a lot longer
this way! Let the expert land it too.
Don't be afraid to ask for such help — the
experts probably did too, when they were
new at the game. We've seen a beginner
hand launch his plane half a dozen times,
only to see it pile in 50 feet or less away.
He didn't realize that even though other
transmitters in use at the time were on



RANDEUR AND SUPERB DETAIL!

terling B

BELFIELD AVE. & WISTER 57
PHILADELPHIA, PA 19144

KIT D-4
Length, 26"

STERLING MODELS |
BELFIELD AVE. & WISTER ST. AM2
PHILADELPHIA, PA. 19144 |

If no dealer available, direct orders accepted—with 10%'
additional charge (35¢ min.) for handling & shipping. |
(] Catalog of entire line of justing, control s-,rstems.]
| @irplane control line model etc. ::¢ enclosed.
| kits, R/C scale & trainer ] *Secrets of Control Line |
kits, boat model kits,acces- and Carrier Flying,” int:ILns-I
sories; etc. 106 enclosed.  ingpre-flight, seloing, stunt-
[__T] ““Secrets of Model Air- ing, Carrier rules and resu‘l
plane Building,' including lations, Carrier fiying hints
design, construction, cov- and control line instaliation
1 ering, finishing, fiying, ad- instructions. :°¢ enclosed. |

~ FLYING CLOUD 2
TO INSURE LONGEVITY, NO BALSA IS USED ANYWHERE IN THESE KITS

Hulls are completely carved of clear, pattern-grade pine, with carved-in-place bulwarks, found only in the finest, |
most expensive hand-tooled kits. Mast and bowsprit holes are pre-drilled in the hull for immediate and precise
installation. Deck planking grooves are actually sawed into the wood. |

Masts and yards are tapered in true scale (not just dowel sticks). Rigging is miniature rope in three different sizes

and colors (not hairy thread). Beautifully detailed scale single and double blocks (not beads). Kits contain hundreds |NAM£

of jewel-like cast metal fittings, finished hardwood parts, authentic decals, selected bass wooden parts, brass chain ADDRESS |
and many other parts too numerous to list, including 2 genuine mahogany display base with mounting pedestals l ¥
and hardware. LCIT'I’ iy EORE s STRTE s

different frequencies, any one of them
could clobber his plane, fitted with regen
receiver!

Don't start your engine in the pit area;
chances are it would throw a cloud of
dirt and oil over all planes, people and
equipment nearby. If you must do so,
point the prop blast in a clear direction
(and not one where the hreeze will
blow it all right back into the pits). If
you must test-run an engine, do it at a
good distance from the pits and from
anyone flying; an engine roaring nearby
on the ground is extremely annoying to
most pilots who are flying.

Fly from the same side of the landing
strip as the pit area (unless local rules
specify otherwise). Some flyers, for vari-
ous reasons (none of which are very
important) prefer to fly from the side of
the field opposite the pits. They are not
only in the way of planes landing and
taking off (and might very well get hit
by one) but they tend to make their hot
low passes and do their stunts directly
over the pit area, the cars and the crowd.
And worst of all, never fly from the land-
ing strip itself — unless you are by your-
self. Don’t fly from the pit area, from

Frequency flags are necessary at RC contests. Interference is regulated at large meets by
impounding contestants’ transmitters between flights. A typical impound area is shown.
Equipment must be adjusted and in tune before the meet starts!

between cars, ete., either., The experi-
enced flyers look out on the flight line to
see who's in the air; they can’t be ex-
pected to check the entire area. They
might fail to see you, especially if you
are flying a small plane that doesn’t make
too much noise, and you aren’t in the
proper pilot area, alongside the strip.

Once you have your plane aloft, it's

well to have an experienced flyer stand
nearby, to watch for other planes, warn
you of drift downwind, nearby trees,
buildings and such, and to be ready to
take over the controls if you get into
trouble. Again don’t be afraid or a-
shamed to ask for such help. Why fight a
plane through a wild death-dive just be-

cause you are too proud to ask for as-
sistance?

If there are other planes in the air
when you're flying — and at most RC fields
today there will he —try to confine your
plane to one definite avea of the sky. Noth-
ing is more disconcerting to those flying,
as the pilot (beginner or expert) who is

Continued on page 60
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HOBBY HELPERS

FULL SIZE PLANS

FOR PLANES « BOAT « RADIO CONTROL

Group Plan = 268A $1.00

BEECHCRAFT MENTOR—GOud Athinsen's T-248 is & top
notch RC scale performer. With a &0 up front, it fiys
the pattern with sase, Trike landing gear makes ground
hardiing a snap,

Group Plan = 268B $.75
GLADIATOR — Dennis Schausr designed fhis Caniroline

stunt machine for competition; commen-sense configura-
Hon withstands all.weather flying, Use a 35 or 45—plam
shaw both sizes of model. -

8 ez

LR

Other Hobby Helpers Plans Available

Group Plan #563 1 o. 60¢ |
“'Weodpecker” aerobotic U-contrel stunt by Frank Warbur- |
tan, England’s stunt champlon. Scole-like 58 span beauty
based on llalion Procosr “Picchie™; length 40 40.size

engine, I
“urkey Buxzerd” ramarkable free-fight tailless design by
Roy Clough Jr. Spans 327 14" long; for 020 motor,

|

Group Plan =463 +o 85¢ |

Heinkel He-51 contrel line scaler by Walt Muscians,
For .35.xize engine; spans 367: 28" long. Fighter '
biplane fought in Spanish Civil War,

Scale-like Stunt Curtiss U-contrel by Charles Parrott
based on fabulous P-40 hat actually won scale receg-
nition! Tramendous contest Ayer; spans 52°; 39" long:
takes JS-disp. moter, |

|

Group Plan #1062

"Challenger 111" control line stunt plane deiigned by Reflond
McDonald. Spans 53; 41" long; outstanding succens In I
Midwartern stunt circles.

Dewoltine D-510 control line scale plans designed by Densld |
Mowrer, Takes .15-sine sngine; wpams 317 length 21",

60 cents l

Group Plan #157A ;.- 60¢

Sopwith Camel profile free flight trainer by Frank
Ehling. Spans 35"; takes 049 power. Designed as
beginner's model.

Douglas AD2 “Skyralder” control line scale model
by Cal Smith. Won Matienal Carrier event! Span is
44" Scales 7/8" 1o foot,

Group Plan #1164 ,, 85 cents

Wild Dewce — Twin engine, singls channel, rudder only
radisplans by Ed Simpion; spams 507; 31” long; takes
two 049.4ita powerplants,

Helnkel He 219 Nighthighter — Control line scaler de-
signed by Walter Musciane: spams 60°; 52" long;
scaled I-inch to the fook: uses two engines from 35 to
80 cubic inch displacement,

Group Plan #3860 ;.. 60¢

“Shoo-Fly” shoulder-wing rodic control plane by
Aubrey Kockman spans 43 inches, is 30" overall.
Tokes .09 or smaller engine. Extremely rugged;
locks like Goodyear racer.

Fokicer Dr. | Triplane os flown by L. Werner Yoss in
World War One. Control-line craft by Walt Musci-
:ro spans 24 is 19" long; takes .09 to .23 power

ant,

For Special
Handling
of Plans only

>

5¢ per oz, Ist Class » 8¢ per oz. Air Mail

United States and Possessions only

Latest Catalog send
15¢ to cover handling
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1543 STILLWELL AVENUE
BRONX, N.Y. 10461

FOLIO W MODEL SHI

PWAYS

Schooner Yacht AMERICA
New York, 1851

lans by Georze Campbell we

P
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ill. The uncomplicated riggin
large working scale make th
5 in ship modeling.
re a machine carved p

For beginners, & fine boo by Camphe
"The Neophyte Shi 1 ACKSTAY,” &
large pages, profusel

.82

3 have
a kit on 3/18" scale, giving a large

this kit
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hull, w tex or deck, deck furniture,
timbers and spars, white metal castings, brass
parts, cordage, plans and instructions,

Postpaid ......... $26.00
no baseboard, pedestals or sall
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superb sheets by Campbell, and

Postpaid .

Send 40c¢ for our 40-page ca
ship model kits, plans, books, nume
tools.
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all over the sky. Sudden changes in head-
ing or altitude (due to stunts of various
sorts) when just one such wandering plane
is in the air, can be a sure cause of mid-air
collisions — of which we hear more and
more instances these days. You can do
the entire AMA stunt pattern in one sky
sector, if you put your mind te it. Or
perhaps we should say, an experienced pi-
lot ean do so—it's highly doubtful that
the beginner will be trying it. Three other
planes could be doing the same — all quite
safe from “mid-airs.”

Don't do any stunting, hot high-speed
passes and such over pits, cars, or specta-
tors. It's too easy to goof and plant your
plane among them. We've seen experienced
flyers going inverted low over a crowd,
pull up-elevator and climb out. We've seen
low flying planes experience sudden equip-
ment failure over a crowd. We've seen
interference take control over a crowd.
And we've seen people, planes and cars
hit by the resultant instant crashes. Don't
let it happen to your plane! It can —and
often has — happened to the unthinking
hotshots. Are you immune from such dis-
asters?

Don't turn wyour transmitter on the
same frequency as one controlling a plane
in the air, even with the antenna collapsed,
even if only for an instant. Some flyers
tend to do this to move their engine throttle
to a different position —and too often
some unfortunate pilot wonders what made
his plane take that fatal plunge.

This whole essay has been one “don't”
after another. But the points we've brought
up are just as important to your enjoying
RC flying, as are having good equipment or
a well-trimmed plane. They are just as
important to your flying buddies. If every
RCer observed them, radio control could
be a much safer and more enjoyable hobby!

Inductance Servo
Continued from page 43

The use of a variable inductor in a new
timing circuit was investigated next and
proved to be an acceptable approach. It
seemed reasonable that one could use the
reverse induced EMF which appears across
an inductor when the current in the in-
ductor is changed. Going back to basic
electronies, you will recall that if a steady
state DC current is established in an in-
ductor, and then is interrupted, or turned
off, a voltage is induced across the terminals
of the inductor. The magnitude of this
voltage is a function of the magnitude of
the current which was being passed
through the inductor and the speed with
which the current was turned off. It is also
a function of the actual inductances of the
coil itself, (The formula for this induced
EMF is E=L di/dt.) Because the inductance
is a function of the permeability of the
magnetic flux path, it is quite simple to
change the inductance of a given coil by
moving an iron core in and out of the coil.

For example, this same mechanism is
used in the RF coils which are used to tune
the receiver in radio control systems. Vis-
ualize an inductor wound on a straight
hollow form with an iron core moving in
and out of the coil and you have an induc-
tor whose value of L is dependent upon
the: position of the core in the coil. In the
servo application, this core could be rigidly
attached to the moving output arm of the
servo while the coil would be fixed to the
stationary portions of the servo. Hence,
the position of the core would be determin-
ed by the position of the servo output,
hence the value of inductance would be
proportional to the position of the serve.
By passing a fixed DC current through the



inductor, and then turning it off abruptly,
a voltage would be induced across the
terminals of the inductor with the magni-
tude of the voltage proportional to the
position of the servo. By properly design-
ing the electronic cireuitry, we produce a
voltage proportional to servo position and
achieve a feedback element which does
not require wiping contacts. The problem
remaining is to generate, from this induced
voltage, the time delay approximately of
1 millisecond and, at the same time, main-
tain a direct relationship between the
magnitude of the induced voltage and the
duration of the time delay.

Mechanization of the preceding approach
has heen successfully achieved in the Titan
Magnevac servo. In order to discuss this
mechanization, refer to the schematic. The
general functions of the different portions
of the circuitry are as follows: Q1 is an
input buffer and amplifier, Transistors
@2, Q3, @4 with the variable inductor, L1,
and associated resistors and capacitors,
form the relerence pulse generator.
D70 and D71 form the comparator gate for
one direction of servo travel, and D50 and
D51 and resistor R52 form the comparator
gate for the other direction of travel. Q5
amplifies and inverts the output from the
latter half of the comparator.

Transistors Q7, Q9, Q11 and Q13 form a
pulse-stretching network and the driver
transistor which causes the motor to run
in one direction and transistors Q6, @8, Q10,
and @12 produce the opposite direction of
travel,

Let us now investigate the operation of
transistors Q2, @3, and Q4, The inductor
L1, is the feedback element and is located
in the emitter leg of transistor @2. Resistor
R20 (4.TK on the base of Q2) biases Q2 ON so
that, in the normal quiescent state, transis-
tor @2 is conducting and draws a steady
state DC current of about 3 milliamperes
through inductor L1. @3 and Q4 are cross
coupled in the basic Schmidt trigger con-
figuration with transistor @3 biased ON
and Q4 biased OFF. The collector of tran-
sistor Q3 is the output of the reference
generator and is coupled into both com-
parator gates. With Q3 biased normally
ON, the output, or collector of Q3, is at
or near ground potential.

The reference generator is triggered
once each frame by the command pulse
routed to each servo via the yellow lead
of connector P1l. This is a positive going
signal whose duration (width) specifies
commanded servo position and is the one
millisecond duration mentioned earlier.
This pulse turns on transistor @1, thereby
generating a negative going pulse with a
duration of 1 millisecond on the collector
of @1. The rise and fall of this negative
going pulse is differentiated by C20 and R22
to form first a short negative going spike,
and then a short positive going spike 1
millisecond later, The negative going spike
is coupled through diode D20 to the base
of @2 and turns Q2 OFF i.e., causes it to
stop conducting.

This means that the current has abruptly
ceased to flow through inductor L1 and a
reverse voltage is induced across L1. Thus,
the top of L1 (the emitter of Q2) is caused
to go negalive for a short duration. The
magnitude of this induced voltage is de-
pendent upon the position of the core in
the inductor L1. When the servo is at one
end of its travel and the core is only slight-
ly projecting into the coil of L1, this in-
duced voltage is in the order of minus 20
or 30 millivolts. However, at the other end
of its travel, when the core is projecting
entirely through the coil of L1, the mag-
nitude of this voltage is as much as minus
200 millivolts. This negative going voltage
peak is coupled through diode D21 into

Diodes |
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PLANS C?’THINGS

$1.50
.50

span, .010 power. Fine flyer!

"put the FUN
back in modeling’

|
:i

PLAN
AVRO 560 All-balsa, 18" span, rubber-power.

REX RACER All-balsa, 22% ", .010 power.$1.25 |
rubber-power. Fun design by Wall Mooney.

OBSCURE NIEUPORT MONOPLANE . .
DEMOISELLE Stick & tissue, 103" span, . .

OBSCURE KIRBY CADET 30" 'span towliner.$1,
All-balsa, 191"

DEMOISELLE

AUTOGIRO CITY

Why net try @ "Flying Windmill"" for
a really challenging change-of-pace!

GYRETTE

L
LITTLE JUAN Plans by Ray Caswell,
Free-flight, .049 power. All-balsa construction. $1.00
GYRETTE Plans by Fred Weitzel, Indoor, all-balsa. .60
Fw C-19 Autogiro. Scale drawings by Karlstrom. .50
SCALI' DRAWINGS: By Bjorn Karlstrom.

(11" 2 17" sheet size). Perfect for scale modeling.
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PITTS SPECIAL . . " 5 50
KRIER'S CHIPMUNK I e N Y-S .50
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YAK-18 PM ... . .. .. e , 50
ILIN 2-226 AS . ... PG AP | ]
1932 ASJA J6B JAKTF&I.K ll o .30
1934 CAUDRON C.620 "'SIMOUN" 50
CURTISS SBC-4 (two sheets) .. ... . . $1.00

PIRELLI RUBBER:
Supercharge your models with this high-outpu! rubber!
Avu:luble in !IZE! to suit any small model aeroplanes.
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capacitor C30, and, because of the low
resistance of the inductor L1 and low for-
ward resistance across diode D21, capacitor
C30 is caused to discharge abruptly. When
the voltage decays across L1 and the emit-
ter returns to its DC level, diode D21 be-
comes reverse biased.

The positive going time constant (decay
time) for capacitor C30 is determined pri-
marily by the resistance value of trimming
potentiometer R34. This causes capacitor
C30 to recharge toward 6 volts with a time
constant which is determined by C30 and
(primarily) R34. The fact that the junction
between C30 and R34 has abruptly become
a negative voltage has caused Q3 to be
turned off, thereby causing its collector to
go positive. This action causes Q4 to be
turned on.

The base of Q3 now recharges toward 6
volts until Q3 is again caused to conduct,
and through the Schmidt trigger action,
Q3 quickly turns back on thus turning Q4
off. One cycle of operation of the reference
generator in now complete and the output,
or collector of Q3 has changed state for a
period of approximately 1 millisecond. As
the core is moved further into inductor L1,
the negative induced voltage becomes
greater, thereby causing capacitor C30 to
be further discharged. Since capacitor C30
recharges at a constant slope, it can be seen
that for larger negative voltages, we gen-
erate a longer time delay during which
transistor Q3 is off. This is the basic mode
of operation of the Magnevac timing cir-
cuitry. A U.S. patent is pending on the
circuitry around Q2, @3, and @4 and should
be granted very shortly.

The remaining circuitry of the servo is
more or less conventional. Position of the
servo is a function of the input pulse width.
The reference pulse is compared to the input
pulse, and the appropriate pulse stretching
and driver chain is turned on depending
on whether the commanded pulse is wider
or narrower than the reference pulse. This
process is repeated once each pulse repeti-
tion period until the widths of the reference
and commanded pulses coincide to produce
a nulled condition.

A photograph shows the mechanical ar-
rangement of the inductor and the core.
Notice that the inductor itself is a coil-form
which is attached rigidly to the printed
circuit board of the servo. The core that
moves in and out of the inductor is a soft
steel continuous threaded 4-40 rod with
a screw driver slot in one end for adjust-
ment. The slug threads into the post which
is an integral part of the output rack.
When the rack or output arm of the servo
moves, the slug moves with it, in and out
of the inductor. The center position of the
servo is readily adjusted by screwing the
core into or out of the post. If this adjust-
ment is performed with a nonferrous screw
driver, the position of the servo can be
adjusted for proper centering while the
servo is operating. The resolution of this
adjustment is exact.

Servo Development. Referring again to
the schematic you notice that both R21
and R34 are potentiometers which provide
for adjustment. R2 adjusts the DC current
which flows through the inductor to change
the absolute magnitude of the voltage in-
duced across L1 when transistor Q2 is turn-
ed off. R34 controls the recharging time
for capacitor C30. Thus, adjustment of R34
changes the slope with which C30 recharg-
es toward 6 volts. Hence, it is possible to
adjust both the end and the center posi-
tions of servo travel.

Extensive testing has established that the
linearity of the inductive feedback prin-
ciple is better than one-half percent as
measured against the theoretical straight
line. Linearity is lacking only at the ex-

treme ends of the coil-form. This is due
to the fringing effect of the magnetic field
at the ends of the coil. However, since
servo travel is restricted to 33 in. and the
coil is a full one in. long, the fringing, or
end effect, is not observed in normal op-
eration,

The final version of the Titan Servo was
designed to provide a full 2} in. permissible
travel on the output arm and a transit time
of about .6 seconds end-to-end. The thrust
is 3%z pounds. The case is made of .032”
half hard aluminum anodized blue and is
mountable on three sides. The case has
proved to be extremely durable and most
resistant to crash damage. The size of the
Titan Servo is 1 1/16” thick by 134" high
by 34" long including mounting lugs.

The variable inductance servo is available
in a wide range of models for use with
most major brands of digital equipment
today.

Model Rocketeer

Continued from page 35

Liverpool Organization of N.A.R., Robert
M. Brunner, 7687 Admiral Dr,, Liverpool,
N.Y.

Mid Island, Steve Stutman, 3758 Jules Lane,
Wantagh, N.Y.

Midland Amateur Rocket Society, Charles
K. Mathis, 801 Devonian, Midland, Texas
79701

ML.LT. Section, Prof. Myron Arnold Hoff-
man, Box 427, 3 Ames St,, Cambridge,
Mass. 02139

Monroeville Rocket Research Society, Al
Petrush, 652 Cooper Rd., Monroeville,
Pa. 15146

Narfax, Bill Kendrick, 3310 Mill Springs Dr.,
Fairfax, Va. 22030

Pascack Valley, Karl Feldman, 4317 Cottage
Ave,, North Bergen, N.J. 07047

NARGAS, Scott Upton, 25 Topping Lane,
St. Louis, Mo. 63131

NARHAMS, Carl Kratzer, 5002 Keokuk St.,
Bethesda, Md. 20034

NAR Orbiters, Bill Pum, 55 Avondale,
Rochester, N.Y, 14622

North Shore Section, Robert Bauman, 19
Hartley Rd., Great Neck, N.Y. 11023

Pottstown YMCA Missle Minders, Carlton
“Skip" Raymond, 338 King St., Pottstown,
Pa. 19464

Quartz Hill Rocket Assoc., Guy A. Ottalini,
M.D., 41260 No. 50th St., W., Lancaster,
Calif. 93534

Randallstown Rocket Society, Richard
Greenberg, 3403 Jo Ann Dr.,, Baltimore,
Md, 21207

Space Center Rocket Society, Dr. M. L.
Story, 8311 Winkler Drive, No. 186, Hou-
ston, Texas T7017.

Star Spangled Banner Section, Howard
Galloway Jr., 428 Ben Qak Dr., W., Sever-
na Park, Md. 21145.

Steel City Section, NAR, Robert Moeller,
1100 Fox Chapel Rd., Pittsburgh, Pa.
15238

Thruster Section, Tom Boyd, 512 Kreitzer
Ave., Bloomington, I1l. 61701

Whitman Aerospace Research Society, Mark
Mercer, 8036 Cindy Lane, Bethesda, Md.
20034

United Flying Organization, Jeff Pauley,
3211 Blueford Rd., Kensington, Md. 20795

White Sands Section, William M. Robson,
1409 Indiana, Alamogordo, N.M. 88310

Willow Grove Model Rocket Club, Upper
Moreland Jr. H. S., ¢/o Phillip Mossburg,
Willow Grove, Pa. 19090.

YMCA Space Pioneers, G. Harry Stine,
New Canaan Community YMCA, New
Canaan, Conn. 06840

Zenith, Dr. Ellsworth B. Beetch, 211 Clover
Lane, Mankato, Minn. 56001
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tuning wand In- s @ wi e Wet 1916 o gt 3116 o B ouves, flee : B e oS <4
cluded. Wgt. 2 oz ; Do " 2 3nd oa. | FIREBRAT $495 3371 | 1995 82435 ‘»&i\%}
1 int sl by |FIRECAT Stunt 465 371 | Fiahter "500°,  NERARRs,
TRANSISTOR “JR" RECEIVER $19.95 FIREKITTEN .. 1.85 14g] 63" span Eng. ey
Al items can be used with Aristo’s Ruddervator = ;::EE.I&RB?I’ ;g{; ig éﬁ:ﬁ:iﬂ:ii Iu-r)‘:‘_ﬁjl
& Codematic units. All conform fo latest FCC regulations. ‘. e ({} e . FIICA, 48" \....5 :
e = span, Eng, 19-35 ™ —
L
T UCRETL M New! Ruddervator | oo wr so siso. ror souce l‘g. . : st P2
ADIO-CONTROL hips and missles. E \ =~ span, Eng. 3540 " 4.
] el New! Code-A-Matic | ;2 52,55 VT O g 785 g o
ARISTO MICON SUPERHET oz Lgt. 14" AIR LINES KITS soan, ng 3540 SN
TRANSMITTER & RECEIVER 1/72 SCALE 49¢ ea. $27.95
MT 5 COMBINATION $75.00 #4300 Supermarine S5B Racer GILBERT THUNDERHEAD —_——ee
| Z4902 Morane Saulnier Fighter GAS ENGINES OTHER R/C PLANE KITS
| = F4503 Hawker Sea Fury Fighter 074 w/universal wrench §2.69 Yat 28 Thunderbizd Jr. W.S:
b, % #4901 DH 88 Comet Racer i s il s §3", Eng, 19.35 §20.95 /
e i 15:1 I';ELL CAT $1.00. Engine thrust | 4904 Miles Master Advanced 11 w/universal wrench $3.99 Zero Fighter W.5. 50", Eng
- % - s oz Durstion 14 secs. Wgt Trainer 15.29 §29.95 / Hien Tony
""" 5/16 or. Lgt. 17", Dia. =4905 Parcival Proctor IV Trainer st :.C.ﬁpGlLauE?fT P_ARTS'S Fighter W.S. 54°, Eng. 19-28
. . arter Spring - engines_ . 45¢ 95 /[,
ENGINE AUGMENTER TUBES | 1/72 Scale Kits 39¢ ea. [SEAE St {7¢ mienes {52 323/ slotuin
F to increase engine thrust: £3900 Miles Magister | Trainer | Naadis Valve & Spring 98¢ | 786 Super Thunderbird WS
(Hillesn No. 50 @ 70e £3901 Dewnitine D 520C Fighter (Fits .074 & .11 engines) 67", Eng. 45.60 $49.95 /
Used |n combination Ruddervator » 15-“-“”@,_ 5 £3903 Macchi Felgore Fighter Propeller 6/3 . 074 engines. 45¢ Folker -7 WS, 60”, Eng
4 v & Code-AMatic give 6 channet 0. 2 3150 3901 Fokker D21 Fighler Propelier 7/4 - 11 engines 50¢ 4560 $89.95 / F g'\ter 300"
S muiti on single channel operation JETEX FUEL PELLETS 1/72 Scale Kits 79¢ ea. Glow Head w/gaske! - 074 eng. 98¢ WS, 51", Eng, 19-30 $19.95/

Glow Head w/gasket - 11 eng._ 98¢ P35 nter W.S. 607, E
E;MD 9?”_! of St. Louis Compensator, automatic co-pilot 98¢ 40. r,c 58545‘_{5 / Robbin \'Fg
#7901 Blackburn Skua Dive Prevents over-control 56", Eng. 49-60 $52.50 /

unfailing pllet reaction, mo missed @ 00,
Space enginesred fot maximum | signals due to heawy hand on Eg :g ,‘ﬁ? i& SIECéE) e 5.
output and extended range. D= button keying switch $1.00. 15020 @ i.l 50

signed to operate on nicke! cadium 2 . '
¥ i RUDDERVATOR single channz| @ $2.00 Jungmeister W.5. 531",

or standard battery supply. Deep : . - -

stched printed circuit and selected F‘; !dr:du: er‘;‘z[fr “n“; '”"al e GRAUPNER GLIDER NITS 2 FUJI OUTBOARD Eng. 4360 §62.50.

quality components make this a t?alz 13 h : 2 p snns 0 DESIGNED FOR “JETEX” POWER ur || Training Giider | WATER COOLED

most reflablie ground contro| unit. .k 8 =7905 Westland Wessex GAS ENGINE Ee' ". e !nl’ less'

Hand-held, complete with chrome | CODE-A-MATIC has “fl:gnt-rzel” con- PINTO"—Wingspan 16%; =7906 Airspeed Oxford Trainer .

plated centrat loaded antenna trel stick and ssparate “throttls”

=7307 Bristol Beaufort 15 R/C
Meets all FCC regulations. Trans- button. Ensrgized  automatically, .

1/72 Scale Kits 98¢ ea.

BATTLESHIP YAMATO $25

mitter size: 4% x 5% x 2. | also  self.neutralizing. Transmits 29800 M $29.95
T 4 with accurate precision = fartin Baltimore Bomber
Instructions included. commands with accurats precisiod Z3501 Junkers 1 88 Bomber i
= istal 1gr con-
ELECTRIC POWERED ;e sicn B strueted for carefres
\ +12901 Vickers Vimy sailing.  Tremendous
""’?‘R Martin Maurauder || power for size
ew! 1/72 Scale Kits
#5803 US. /Dn..-gizs A-20 LARGEST PLASTIC KIiT
3 Attack Bomber sss [ HALF-A-HANDLE 53¢ IN THE WORLD 42" LONG
ELECTRA-FLY #12903 UUS. Mitchell B-25 WITH DACRON LINE True 1/125 scale. Unbreakable
213 ﬁ"u? Martin B.26 123 components. Radar on rountops
All nylon st reel with con . . - turn. Operating searchlights. For
MG_DEL PLANE KIT §$1.98 tral h}asml: ‘;Grealieyou's u“hne they 4—:9~g°r S 129 SCIENCE TOYS CATALOG 50¢ | displey and R-C saling. 3 sea.
With MOTOR & 2 BATTERIES last at this low, low price direy Defta 160 Pgs. w/rsfund coupon pianes & stend included,
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SEND FOR POLK'S SPECIAL CATALOGS

2 BLOCKS SOUTH of ARISTO HO RAILROAD. RADIO.CONTROL CATALOG 35¢ 5.00
Jroy : 1,000 p. (Refundable) f,
OLD-TIME HISTORICAL HO LOCOMOTIVE CATALOG ¥ age r iy
EMPIRE STATE BLDG. Catalogs Below With Refundable Coupon i Ave,, jmiy E,"ﬂng. Write: Polk's Mogel. {;::.Ilt; Hobby Showeage"
OPEN DAILY Til 6 PM. COLLECTORS MILITARY MINIATURES (300 PAGES) $1.00 iy, N. 1. 07304, Obbies, 346 Bergep
THURS. til 9 PM MODEL SHIPS (Sailing. Steam, Motor) (170 PAGES) 1.00
- il 3 FM MODEL CARS for COLLECTORS (44 PAGES) 35

SEND CHECK or M.O.
NO C.0.D.'s PLEASE ,

Z J AM-28 INCLUDE YOUR ZIP

N.Y.* 10O ]. BR 9-9034 ALL ITEMS PPD.
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The remarkable R/C system that so perfectly flies the |} Testor Skyhawk

The Testor 250 Milliwatt Proportional

RADIO CONTROL GENTER

now available alone foronly 57995

A complete all-transistor system with a power input of 250

milliwatts. Designed to provide precision true proportional

(pulse) for rudder. Ideal for the beginner or the advanced

Completely assembled . . . ready to install, Finger-tip trim including FREE

Easy center-of-gravity adjustment. Battery life: 215 hours R/C Flying
Instruction Manual
and installation

instructions

per charge. Choice of 5 frequencies: 26.995, 27.045
27.095, 27.145, and 27.195, All parts factory warranteed.

TRANSMITTER — ONE MILE - RANGE: & transistor single-tone
AM modulated relayless pulse, Unijunction and silicone transis-
tors. 12 volt battery. 1600 C.P.S. audio tone frequency. Write
for details for optional throttle contro!, Center loaded 52” an
tenna. Size: 744" x 47% ¥ bl

SUPER-SENSITIVE RECEWER. Built-in 2.4 volt 600 MAH re
chargeable nickel-cadmium batteries, 9 transistor superhetero-
dyne with pulse width decoder, Size: 2% x 1-11/16". Flying
weight: 5.5 ozs, Light enough for the smallest 049 plane yet
with adequate power for .19 powered planes. High impact case
ADAMS MAGNETIC ACTUATOR: Dual coil, twin magnet for ulti-
mate in reliability. Both push rod & torque rod output provided
PLUG-IN BATTERY CHARGER: Isolated transtormer type charger
for safe charging 115/225V.A C. 50/60 CY.

A $95.90 VALUE FOR ONLY $79.95!
Includes rechargeable ni-cad batteries
. plus 8 pen cells for transmitter.

ORDER TODAY AND
GET THIS BIG BONUS

OF EXTRA CHARGE!!!
The Mighty New fi

r b
afﬂ l\[}*
.19 Custom Radio Control Engine — ' 4
For contest . . . sport . . . stunt . . . radio contrel
Features ‘'‘Bunting’’ bronze bearings. Forged piston
— ground and lapped. Removable venturi throat
insert. Counterbalanced crankshaft. Blow-proof alu-
minum head gasket, Universal mounting lugs. Matte

finished casting for better heat dissipation. Made of
Duro-Lite aluminum, Factory warranteed.

OR FOR AN ADDITIONAL $2.00 GET THE
LARGER .35 MODEL!!! (A $16.95 value)

//a»zfq of WIN-POWER!
from a Fornado

=HOWARD=-R/C

DIV. OF HOWARD ALAN INDUSTRIES AM2
8920 Niles Center Road
Skokie, Illinois 60076
Please rush me the following:
I 1 Testor RADIO CONTROL CENTER plus my McCoy .19
7 R/C engine and free R/C Flying Instruction Manual.
| enclose $79.95 plus 59 for handling & shipping.
. 1 Testor RADIO CONTROL CENTER plus my McCoy .35
e R/C engine and free R/C Flying Instruction Manual
| enclose $81.95 plus 5% for handling & shipping.
] Testor R/C Flying Instruction Manual. | enclose §1.00
SEND $25.00 DEPOSIT ON C.0.D. -NO C.0.D."s ON MANUAL ALONE
(Outside U.S.add 10% - lllinois residents include 5% State Sales Tax)

NAME

ADDRESS

CiTyY STATE 2P,

More forward travel per rev PROPELLER

when you fly the finest! Delivers more POWER

Try TORNADO, . propeller from your

of consistent high quality. ENGINE. 2 Blade

Tractor
5.3 5.4 5%-]

5%-4 63 6.4 25¢
7-4 76 7-8 40¢

Feel its ultra smooth finish,
.. examine the airfoil section

perfectly engineered with
true pitch,

Pusher 84 8-6 8-8 §0¢
SirEs EACH below in white ,too

5%-3 5%-4 9-4 9.6 9.7 98
63 &4 25¢ 10-4 10-6 85¢

8- 85¢ 1.4 11-6 $

86 838 9-6 106 1 RC 12-4
nn 3 Blade Tractor 12.5 12.6 $1.50
\ e 55 > GRISH
3-BLADE NYLON 104
: y \ 3 Blode Pusher BROS.

Metallic Aluminum Color sse 63 50¢ ST. JOHN 1, IND.

B.K. has a Better way

NOW! A steerable nose gear that can take it!

Solid Plastic
Bearing Block=
Positive Locking g = -
Tiller Bar?
(outlasts others)
3 wires encased 7

Designed to meet the needs of the most demand-
ing flyer.

ne reamless stasl [ ] :!am T.reafed. Dun.l Coil Springs. )
tib# sesvres longer ® i Spring Wire withstands severe landing shocks.
@ Positive Locking Hub eliminates nose wheel
wear and the ut- 3 =
most strangth wandering. ® No side sway.
® Adjustable wheel size. ® Adjustable height.
® Accommodates W.A.G. Electric Brake and Hub

$695

Nickel Plated

BK — No. 150
Steerable Nose Gear

and the new Du-Bro Friction Brake.
MODEL PRODUCTS n-__
4765 E.

ILIFF DENVER, COLO.
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Engine Starter
Continued from page 26

If you are in need of a starter unit for
your speed engine, it may be well worth
your time in obtaining one of these Cox 140
engines and converting it into a starter unit.
Cox makes several different versions of this
engine. Model No. B00-19 was chosen be-
cause it had the fuel tank and base mount-
ing bracket already on the engine.

Only one machined part is required —
the spinner adaptor and pull-cord unit.
Even if you don't own a lathe, any good
machinist can make this piece for you
at a reasonable cost. All the necessary
dimensions are given in the illustration.

It would be nice if you could put this
adaptor unit on the power takeoff shaft,
except for one very important factor. And
that is, it would be turning in the wrong
direction to start your speed engine.

It is advisable to run your Cox 140 engine
several times to become familiar with its
running characteristes before removing the
recoil starter mechanism. Unlike other Cox
engines, this one does require a break-in
running period. An operating manual comes
with the engine and should be read thor-
oughly before starting your engine.

The type of mounting stand you make
is up to you. The one shown in the photos
(and the illustration) is quite easy to con-
struct. Wheels or skids can be installed on
it for ease in moving it around.

If you make the wooden mount as shown,
be sure to give it a couple of coats of en-
amel or epoxy paint. Two-cycle engines
are known to collect oil around the exhaust
and other running parts and the stand will
be much easier to wipe clean if it is painted.

Although the Cox 140 engine is equipped
with a muffler, it is a bit on the loud side.
This is quite noticeable when you are
starting a .15 size engine. Perhaps you may
want to adapt another type of two-cycle
muffler to the Cox engine if this part
bothers you,

When the starter unit is warmed up,
it will start with one good pull of the start-
er cord, a most useful feature if you need
a fast restart, It won't take long for your
helper to appreciate this bonus feature, es-
pecially on a hot contest day — and you on
your third attempt.

For some time there have been rumors
going around that Cox was coming out with
a larger engine. Well, the rumor was cor-
rect. But it wasn’t a .29 or .35 as many had
thought it would be. However you speed
merchants can still find a use for it if
vour old starter unit is giving out on you!
You will be surprised with the results.

Beechcraft Mentor
Continued from page 27

There it underwent evaluation in training
conditions similar to those it would en-
counter in actual use. At one time during
the evaluation, one Mentor was flown 23
hours and 20 minutes continuously with
only seven brief ground stops for refueling
and crew change.

A total of 1904 Mentors were manufac-
tured by Beechcraft from December 1948
through 1958. These included 353 of the
¥T-34 and T-34 models produced from
March 1950 to October 1, 1956 for the U.S.
Air Force. The U.S. Navy version, the
T-34B, was in production from October 1954
to mid 1957 with 423 units delivered. Beech
also produced 318 units of the Model 45
for export.

Fuselage Construction: The T-34 fuselage
is simple and straightforward, much like
any stunt ship, and since it has slab sides
and bottom, it makes for easy construction,



Giant new SIG
R/C Superscale
I-34 MENTOR

hy Bud Atkinson
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Featured in this same issue of " American
Aircraft Modeler" (on page 27), this superb
R/C ship, by nationally known designer Bud
Atkinson, is one of the finest examples of
the scale builders art ever flown. Already
it's won no less than nine first places in the
eleven contests in which it's been entered.

This authentic replica maintains the Sig
reputation as a leader in the R/C kit field.,
The kit includes a tough plastic cowl (which
takes dope), a one-piece 17" butyrate can-
opy, die-cut balsa & plywood, formed main
landing and nose gear, nylon bellcranks and
control horns, 3 large sheets of full-color
fuelproof decals — plus super-detailed con-
struction plans. See it at your local dealer
today — an outstanding value at 5$36.95.
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SIG MANUFACTURING COMPANY INC.
401 South Front Street, Montezuma, lowa

70" SPAN

not time consuming, as with many scale
airplanes that have round fuselage that re-
quire a lot of planking. Only the top deck
is planked on the T-34; if desired, the rear
deck can be installed in a one or two piece
sheet. Also, the T-34 had ne wing fairing,
like say, on a P-51 or Spitfire, which are
rather hard to build and fit properly. 1
used & fiberglass cowl, as I do on all my
scale airplanes, and is certainly worth-
while. However, the cowl is large and
could be made of wood. A glass cowl may
be obtained from Bee Line Products for
§9.75. |

Make sure the firewall is well epoxied
onto the fuselage, as the big mills have a
lot of power. Also, the nose gear can, as
we all know, put a lot of strain on the fire-
wall. I have to date, about 100 flights on my
T-34 and the firewall shows no stress eracks.
Check plans carefully to see how the fire-
wall is installed,

I do not show any servo mounting, as
there are about five different propo servos
being used to date, so adapt serve mount
to your particular servos. The T-34 has
lots of room, so there is no problem.

The T-34, as with many scale airplanes,
loses much in appearance if the proper
canopy is not used. Most of the trainer- ‘

type airplanes had rather large greenhouse
type canopies, and to the average modeler, |
this presents a problem. The canopy I used |
on my T-34 was made especially for the
T-34 by Sig. Glen told me he still has the
mold pattern for the T-34, and Lhe canopy
can be had upon request from Sig for
$2.75; very reasonable for a canopy that's
almost 18 inches long and 4 inches wide.
The small bubble under the elevator is to
house the rudder horn that protrudes out-
side of the fuselage slightly, so a small
balsa fairing was used to cover the torque
rod ‘end and rudder horn, Seo, it's out of

FINGER TIP ADJUSTMENT-NO SCREW

USE
E-7 JUST

=

CONTROL HANDLES

“*Hol-Rock'’, ideal for every-
thing from 13A's fo speed.
Pre-formed loops for quick
hook-up. Pull-tested for 150
Ibs. min. Hot fuel-resistant
plastic handle, 4" size.

1.
E-Z-JUST TEST STANDS.

Quick, sure lock-up
for any engine......... $2.25

PHIL-LEYS

BUFFALD 25. N.Y

NUTS, BOLTS ORTOOLS NEEDE

rB&]VM“[}FFLERﬂ_

MINIMUM POWER LOSS ¢ EFFECTIVE SILENCING

23 Available Mg
10 fit all popular engines. e
$10.00 POST PAID or YOURL :’ £ER

One year warranty agau-l _dofocts

write for FREE brodim

B&N MODEL ACCESSORY CO.

Dr., Plainview, N.Y. J

American Aircraft Modeler

Denmark’s Finest Model Boat Kits

Danish Frigate +
“Jylland”

Approximately 39"
long, 24" high. His-
torical ship, built in
1860. Fine quality
hardwood construc-
tion kit, for senior
modelers. Keel, ribs,
and planking ready
for assembly. Fittings of finest brass and
turnings.

Complete kit, includ. fitting set $62.00 Ppd,

“Santa Maria”

Fine decorative model, 21" leng,

opprox.
17" high. All fine hardwood kit, with finest

brass fittings. Model based on original
plens from Spanish Naval Museum. Com-
plete kit, including fitting set — $22.00 Ppd.

Billings Boats
neathy hobby dealer, o1 send check or
Add 5% sales tax for shipment 1o
Califcrnia address, Satisfaction guaranteed

KAYEFF, INC.
511 Campesina Road, Arcadia, Calif. 91006
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NEXT TO YOUR MODEL

GOODI 65 BY MORE-CRAFT ARE BEST
ANTEN-AWAY

Retractable, Vertical, R/C, Antenna System |

Vertically Polarized
Fully Refractable -
Easy to Install

Complete with mount

ONLY 3200 Complete System
At your dealer or for post-paid deliv- [™]

ery send check or money order to:
More-Craft Products Co, ﬁx_—

134 Deven Road
Colonia, N. J, 07067
DEALER INQUIRIES INVITED.

20% TRADE ALLOWANCE

RADIOMODELS . . . .

Accept old R/C or engines or
Discarded accessories

In trade for new equipment
Order today your choice of
Modern, up-to-date R/C

Own the best with all the rest
Deduct 20% trade allowance for |
Engines, kits, access. & supplies

Let us save you money on all items |
Send trade, check & order to —

RADIOMODELS
321 Willow Street
New Lenox, Ill. 60451

Phone: 815 485-8702

will

Catalog
10c

e

- -
S —

W=

THE 49" long, 16" wide, approx. [2-15 Ibs., for
a"TAS"or OBR engine. This speedboat type hull is sult-
able for lokes and rivers and "rougher” woter, Run over
500 miles last seasan.

The COBRA with a TAS P-7 holds tha L MP.B. A dis-
tance and 1/4 mile oval records.

Boat kit, plans, instructions and plaxi-glass
windshield only. ... 84995
“TAS" engine $41.00, water cooling $8.00 additional. | |

G.E.M. MODELS
P.0. BOX 342 BROADVIEW, ILLINOIS 60153

F.0.8. Broadview, lllinlos - Prepaid orders only. Add 10 % of the
cost of the order for shipping charges (§5.00 mex in the USA)
3

Cealers 'ﬁulnll invited - Complate solal 5

—

NOW!! FOR THE PLASTIC
SCALE MODELER!

All Foreign Plastic Kits available
from one source.

Send 25¢ for Catalog (refunded with
first send $1.00 for 12
monthly Catalogs and Newsletters.

order) or

Dealers Inquiries Invited

B&K Hobby Specialties Co.
P.O. Box 4318
Davenport, lowa 52808
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scale! There's not much explanation needed
on the fuselage, as it is easy to construct.
Tail Construction: There are no problems
here, as the fin and rudder are standard, as
is the stabilizer and elevators. Care should
be taken to select your wood; avoid hard,
heavy balsa, as the tail is large, especially
the elevators and rudder, which are made
of solid sheet and should be of soft balsa.
One of the pitfalls of scale seems to be to
come out tail-heavy. All fairing tail blocks
should be of soft balsa. Only the counter
balance portion of the elevators and rudder
should be of hard balsa, with grain running
90 degrees to elevator and rudder grain.
Do not silk elevators or rudder; use tissue
paper, so as not to warp.
Wing Construction: As you can see by the
plans, the wing is constructed about the
same as any stunt wood wing would be.
Landing gear installation is standard. Epoxy
gear block well as scale jobs are heavy
and some rougher landings are usually ex-
perienced. The airfoil used on the T-34 is
a basic 2412, 1 believe it to be one of
the finest for scale. The flaps are scale, and
are rigged the same as you would strip
ailerons. I have found this to be much
easier than the bellecrank operated hook-
up, as it's easier to make adjustment. A
144" wire yoke may be used for hooking-up
to servo.

A word on the flaps; it's a real thrill to
use flaps on a scale model, as it was on
the prototype. There have been some mis-

| givings on the use of flaps in the past, but

if they are properly installed and wisely
used they add much to your scale airplane.
More on flaps later.

A note of interest on the main gear
doors: do not attach doors to landing gear!
I don't care how good a landing you make,
the gear doors will flex with the gear and
dig into the wing, damaging the wing skin.
Glue or epoxy the doors to the wing itself
with about 4 inch clearance from the gear
leg. In this way the gear can flex and not
disturb the doors. I have flown my T-34
out of grass fields and have made some
rough landings with no damage to doors
or wing. The wing could be made of foam
with no trouble, if so desired.

T-34A — T-34B: My model is the T-34B, or
Navy version, and as a trainer was all yel-
low-orange, with black lettering. Note the
V cut out of the lower section of the rud-
der. T-34A, as used by the Air Force was
basically the same, but was all natural
aluminum, with black letters. The T-34A
did not have the V cut out on the rudder.
Don't ask me why. The Navy T-34 used
only the OMNI antenna, as plans show.
You may find T-34's on about any Navy
or Air Force base today, and are a variety
of colors from all white to wild red, white
and blue ones.

Flying Notes: I have built many scale RC
airplanes, and many barely made first
flights that needed adjustments— shifting
of weight, etc.,, but the T-34 made almost
perfect first test flights. If I build a thou-
sand scale models, I will still hate that
first flight; all that work and money, and
loving care that goes into a scale RC air-
plane, and there is always the possibility it
will go home in a basket. I hope they all
fly as well as the T-34 did in its maiden
flight. The only adjustment to date was to
the nose gear for a straighter taxi.

Make your first flights with flaps up, to
get your T-34 trimmed and get the feel of
the controls. I found it smooth, but yet
responsive on full command; the ailerons
are very responsive for a scale, and cor-
rective rolls are easy to accomplish. I
found, in fact, that the T-34 will do any
maneuver required in the stunt pattern.
After a couple of flights are made and she
is trimmed to your satisfaction, try flaps on

takeoff. I have about 35 degrees full flap
on my T-34; you will notice the takeoff
run somewhat shorter, and the climb out
steeper with flaps. Let it gain 50 or 60 feet
of altitude, then pull up the flaps; don't
pull flaps too soon! As soon as the flaps
come up, the nose will drop back to level
flight. Too soon or too low flap retraction,
and the T-34 will drop its nose to gain fly-
ing speed and can be rather hairy if too
low or slow. For landing, I drop full flaps
at about 40% power, or on my downwind
leg of my traffic pattern; you will notice
the nose come up; trim with control stick,
not control trim, as you may have to make
a go around or apply full power, and you
don't want downtrim. Anyway, I don't!
The nose will level as speed reduces. As
you turn into the final, slowly reduce pow-
er to about 20% (I like to fly them in my-
self), You will notice that the T-34 will
fly at this setting at almost a perfect three-
point attitude. As you are almost to the
landing spot, reduce the power to 10 or
15%, and as she touches the main gear chop
all power, and the Mentor will stick like on
fly-paper. Power may be added in the
final if too short with no ill effects, — just
don’t let the nose get too high. Don't panic
if you have to make a go around with the
flaps down; no harm is done, as you can
over-ride the flaps with a slight bit of
down elevator till you feel you are at a
safe altitude. I have tried dropping full
flaps at high speed and no adverse con-
dition occurred. The nose came up only to
zhout 40 degrees in a big arc. It is not
advisable to do this as you could damage
the servo or the flaps themselves.

I believe you will find, for a scale air-
plane that's 95% scale, the T-34 Mentor
flies and handles very well and is a joy
to fly, even on those no-contests Sundays.
So let’s build more scale!

Radio Control World

Continued from page 38

MACRCMAC Blasts. Big midwest meet
each year is that sponsored by the very
active McDonnell R/C MAC, and their
10th annual on Aug. 26-27 was no exception.
Weather was bright but windy. Two mid-
air collisions livened things.

Interesting frequency breakdown of en-

trants showed that 25 were on 27 Mhz (9
were on 27.145, 6 each on 26.995, 2 each on
27.045 and 27.095); 5 were scattered on 50
Mhz band; 1 was on 72.08, 2 each on 7296
and 75.64. Apparently all transmitters were
proportional; 23 dual stick, 8 single stick.
The sponsors put out a very neat 12-page
booklet about their own club, and other
clubs in the area, AMA maneuvers, and
other RC matters.
AMA “Class” Committees. Set up to pro-
mote Class I and II flying, both in competi-
tion and “Sunday flying,” two Committees
composed of avid proponents of the old
Class I and Class II (which essentially
went out of the rules at the end of 1967)
have been formed, will operate within
AMA framework. The Class I Committee
has appointed an avid flyer in this category
in each of the AMA districts; you can get
their names from AMA headquarters; this
group has set up a complete set of rules
for comp. flying, including many maneuvers
from the 1967 rules book, plus some new
ones that such planes can perform. They
will also allow wheel brakes and ground
steering via RC, but other rules are es-
sentially as per last year.

The Class II Advancement Committee in-
cluded eight avid Class II flyers when we
first heard from them, probably have many
more now. Again, get addresses from AMA.,
This group expects to follow the 1967 Class



IN THE ROYAL TRADITION OF QUALITY

MERCO ENGINES

.61 R/C MARK 11

and all of the other fine MERCO engines

are available for immediate delivery.

Royal’s new GLOW PLUG SNAP SOCKET is one of the finest Complete service and parts facilities
accessory items to be released. More than just an accessory,
however, the new GLOW PLUG SNAP SOCKET is a patent for the Merco line of engines.
pending item that is destined to be a must in every RC'ers :
field box. Positive, snap-on, snap-off socket connection is
provided to the glow plug of your engine. No more
dangling leads or uncertain “alligator clip” connections.
For positive starting, insist on Royal Products glow plug
snap socket. $1.99 each.

A new company ROYAL ELECTRONICS, now manufactures the unexcelled line of F & M quality single
channel equipment.

The modeler can buy cheaper single channel equipment, but none better than F & M.

The Royal Electronics line-up for 1967 of F & M single channel equipment is pictoriclly presented for your
consideration.

The GG-1 . . . Transistorized Pulse
Transmitter

Pioneer . . . Super Regenerative Re- Super-Het Pioneer . . . Single Chan-
ceiver ____ e nel, Super-Het, Relayless ___%29.95

Vangt{urd ... Single Channel, Super- ; | Saturn . . . Single Channel, Super
het, with Relay $ : ' Regen, with relay

The complete line of F & M single channel

Echo . . . Single Channel Tone Trans- ﬁol'r'al | rodlv“:ts
mitter S o), L
1 #
conpo oo £ 1 srle {orporation
equipment is now being serviced and repaired
by Royal Electronics, 2101 So. Leyden, Denver,

Colorado 80222. 6190 EAST EVANS

DENVER, COLORADO 80222



JIMMY GREER SAYS: “THE FINEST
BALSA WOOD I'VE EVER USED.

micts < 2"

CONTEST GRADE BALSA WOOD

The Midwest trade-mark signifies to the
model builder a standard of excellence in
tolerance and quality balsa wood. Twenty
years of effort has been put into the cut-
ting and finishing of this product. The
wood you now purchase from us has been
micro-sanded to a tolerance of plus or
minus ,002, It has been triple inspected
to make sure you receive only the finest
model grade. As our trade-mark denotes,
we use micrometer standards for sizing
all of our balsa. We, here at Midwest, are
constantly striving to improve both our
cutting and finishing processes to give to
you, our customer, the finest wood in the
world,

PHONE: 219.942.3017 . -

MI

-
PRODUCTS COMPANY
400 SOUTH INDIAMNA STREET
HOBART, INDIAMA 48341

EST 3~

EEEEEEEER
u LOWEST PRICES ON AIRPLANE TROPHIES gy

a1 BUY WHOLESALE
( y FACTORY- DIRECT

FREE, FAST
DELIVERY

Send for your FREE
OVER CATALOG
300 TROPHIES TO

CHOOSE FROM

Eddic Retehins

TROPHY WORLD, INC.

o ¥ Dept. AM

- 6400 N.W. 77th COURT
MIAMI, FLORIDA 33166

TROPHIES * PLAQUES *MEDALS - CUSTOM ENGRAVING .

Parachute Recovery

28" 4311 . . Kit . . $2.50
(Engines not ineluded)

Book
FLYING MODEL ROCKETS s

Engines

Igniters

Send 25¢ for
Cetalog of
cket

Trackers

nrust ‘Stands

Rocket Development Corporation

ROUTE 3 SEYMOUR, INDIANA 47274
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II rules. Since the 1968 Nats will be at
Olathe, Kans. —center of a great deal of
Class II comp. flying — the group will en-
deavor to include an event in this class,
Committee Chairmen are: Class I, Jackie
Gardner (Box 1252, Jackson, Miss.); Class
II, J. R. Cox (101 West Alto, Hobbs, IN. M.
88240).

Third Northwest Conference. Enthusiasm
has been so high for their past two tries,
that the Seattle RAMS will again host an
RC Conference, Feb. 3-4, at Tyee Motor
Inn (500 Tyee Dr., Olympia, Wash.) Ten
prize categories have been set up for the
planes on display. All planes entered will
automatically be entered in the Best Finish
and Best-of-Show categories. There will be
continuous RC movies, a Saturday night
banquet and dance following, raffle of a
complete plane. A field will be available
for Sunday flying. Those expecting to at-
tend are asked to make their own reserva-
tions at the Inn; and bring bathing suits —
a fine indoor pool is available. This info
from George Hickson (11809 18th SW, Seat-
tle, Wash. 98146).

Detroit Model Air Circus. As usual, the
RCCD had some unusual events at their
Fall meet, Sept. 9-10, but it wasn’t a stunt
meet for top Class 3 flyers, as in the past.
There are so many expert competition flyers
these days that the group felt they really
couldn’t pick 20 or so — too many good ones
would be left out. When a new concept
for selection can be devised, the RCCD will
again hold its usual Fall Invitational. The
Air Circus was open to all R/Cers, who
paid no entry fees. Expenses were covered
by request for a §1 donation from each car
— there were around 3000 spectators — and
by several raffles. A real effort was made
to explain the equipment, planes and flying
to the spectators. Flyers were paid cash
prizes of from $5 (first place) down through
8th in each event, and for each heat of
Pylon; payments were made right after
each event, and few flyers went home with
less than $3 (some had as much as $20). All
contestants except RCCD members were
given raffle tickets for a TV set, won by
Butch Sherwood of Jackson, Mich., plus
many other raffle awards.

Events were: Carrier Landing, where
planes had three attempts to land in a
group of marked boxes totaling 20" wide
and 4% in landing direction (different points
in each of five boxes) and total points for
the three tries determined winner; Take
Off, Loop and Land, a timed event, from
plane release to landing; Spin Event, 1
minute to climb, max spin turns; Unusual
Aircraft (bipes, deltas and other unusual
planes flew); Combat, fliers worked as part-
ners to attain maximum number of ribbon
cuts; .09-.15 Pylon, 10 laps; AMA Goodyear
Pylon, 10 laps; Open Pylon, 10 laps; Forma-
tion Event, two planes flew prescribed pat-
tern including spins, loops, rolls, AMA
landing pattern. Mel Santmyers, (29153
Malvina, Warren, Mich. 48093) who sent
this info, says the club will lose their fine
field next season.

Buffalo Bisons’ RC Conference

The 1968 Bisons’ conference will hold
forth again at the Airways Hotel, located
at the Buffalo Airport entrance.

Starts Friday, January 19 at 6 p.m., con-
tinuing through Sunday noon, January 21.
Saturday is the big day with the traditional
awards banguet in the evening followed by
dancing to a live band. Prizes to three
places in the following categories: Scale,
Non-Scale, Most Unusual Airplane, Best
WW I Airplane and Boats.

More door prizes will be given at the
banquet than ever before in addition to
tongue-in-cheek awards; full-house propo
as grand door prize.

To save space for airplanes, there will
be no club exhibits; a used equipment auc-
tion will be held Saturday afternoon, Man-
ufacturers will exhibit. Forum of experts
will field questions from the floor.

Direct inquiries to Mr. H, C. Keller, 39
Lorfield Dr,, Snyder, N.Y. 14226, phone
T16-839-1754.

14th Toledo RC Conference

The Lucas County Recreation Hall will
again house the manufacturing exhibits,
and there will be space for over 200 mod-
els. You will find the same RC Trading
Post and movies that have been so popular.
Prizes will be awarded for best planes
in Classes 1, 2 and 3, Goodyear racer, for
best RC car and boat and best finished mod-
el. Those expecting to attend should make
their motel reservations early!

Headquarters motel is the Howard John-
son (2450 S. Reynolds Rd., Maumee, O.),
just north of Ohio Turnpike Exit 4. Doors
open to the public at 9 am. Saturday, Feb-
ruary 24 and the 25th.

Info from The Weak Signals RC Club
(Box 5772, Sta. Wernert, Toledo, Ohio).

NEW IN RC

Relayless superhet receiver designed es-
pecially for pulse propo by Ace Radio Con-
trol (Higginsville, Mo.). Reliably handles
pulsing as fast as required. A 9-transitor
unit on five 27 MHz spots, measures 134 x
214 x 3)"and weighs just over 34 oz. Designed
for 24V nickel-cad supply; double-ended
output will drive Adams or similar dual-
coil actuator without switcher. Will also
feed decoders such as Simpro III. Assem-
bled, $526.50 (specify frequeney). Ace also
offers kit for Simpro III ($27.50, or $34.95
assembled and tested), and two different
Parts Packages; Package #1 includes the
decoder kit, Rand HR1 and HR2 servos, spe-
cial mounting plate for yvour receiver, $39.50.
Package #2 is same but omits the Rand
HR2 (you use your own Rand LR3), $41.50.

Versatile Pulse Propo Transmitter and
Receiver intended for Galloping Ghost,
Kickin' Duck, Simpro or other single-chan-
nel systems requiring variation of pulse
rate and length have been marketed by
Hobby Lobby International (2604 Franklin
Rd., Nashville, Tenn.). Both units are spe-
cially set up for use with the Rand Dual
Pak; a combo of this Pak plus Rx and Tx
lists at $189.90. Bonitron Super Sport trans-
mitter measures 612 x 635 x 215" less control
stick, weighs 2 lbs. 5% oz. with a large
9V dry battery. It has an all-metal con-
trol stick for rudder and elevator, and a
lever switch for tone on—off (motor con-
trol). Trim pots provided for R and E; there
is an RF output meter. Removable antenna
measures 41” extended, 614" retracted. Most
interesting is that transmitter has internal
switches and pots so you can get high or
low pulse rate, vary rate amplitude and
width throw and center the actuators, These
features make it versatile. Transmitter
lists at $74.95. Bonitron superhet is uncased,
measures 2 x 1% x 34” and weighs 1.3 oz.
Designed specially to feed the Rand Dual
Pak servos, which have built-in decoders,
it can be adapted to other systems., Re-
ceiver retails for $39.95. If you purchase
a complete set with Rand Pak, all connect-
ors for gear in the plane will be factory in-
stalled. Receiver will operate with trans-
mitters modulated 1000 to 2000 cycles and
requires a 3.6V nickel-cad supply. In the
combination Rx operates from the Rand
Pak battery.

Retractable Antenna. Vertical antennas
are favored by many propo flyers and by
some manufacturers. They claim a vertical
on the plane eliminates some of the glitches
seen in propo craft; placed well forward
on the fuselage, it gets the entire an-



tenna away from servos, pushrods or me-
tallic linkages that cause interference. A
vertical is a nuisance when stashing your
plane in a car, but More-Craft Products
Co. (S. Plainfield, N.J. 07080) offers a cure
— the Anten-Away. Don’t remove it, just
shove it down inside the model when you
finish RC operations (can be used on RC
boats or cars, too). More-Craft's $2 kit of
parts includes all items needed except the
antenna itself —a length of 045" dia. music
wire. Nylon tubing guides the wire inside
the model. Antenna is firmly clamped in
the extended position for solid electrical
contact.

Countdown
Continued from page 35

wish to do your building from.

From the drawing you've made, you can
determine the size of the paris for your
maodel. By tracing the fin outline onto card
stock or thin cardboard, you can get vour
fin pattern. You can also make templates
for the nose shape, transition shapes, boat-
tail shapes, ete. You will know how long
to cut vour body tube, ete.

But don’t start to build yet! If you want
a successful scaler, stay with the paper-
work as long as you can and resist the
temptation te chop balsa. Calculate the
center of pressure using the Barrowman
Method; you can use the cardboard cutout
method, but most sealers are a bit shy on
fin area which results in a lot of nose
weight being used if CP. is determined
by the cutout method. Make a trial run
at calculating the center of gravity. This
sometimes takes some estimating, but I've
had ealculated CG's come within a tenth
of an inch of actual model CG's. Also
calculate the probable flight performance
using the Malewicki Report and assuming
a conservative drag coefficient such as 0.75.
(Sometimes you can get actual subsonic
drag coefficients of the real vehicle, and
this makes fiight performance calculations
quite accurate.)

You may discover at this point that your
model will be too heavy, under-powered,
or require too much nose weight. You
may also discover that it ean’t be built at
all (this has happened to me). In any case,
the time spent on the drawing board and
over the slide rule always pays off. This
is particularly so if problems show up,
because it doesn't take much time to do
the designing and calculating, and it costs
almost nothing to do it. Better to find out
about it at this point than after you've
spent weeks building the model, which costs
something.

Recheck wour numbers, too. And be-
lieve in them after you've done so. Once 1
spent weeks building a scale bird, caleu-
lated that the total flight time would be
six seconds, flew the bird with a six
second delay anyway hoping that maybe
I could beat the odds of slightly rounded-
off numbers and production tolerances —
and had the bird pop its chute a fraction
of a second after the nose cone kissed the
turf.

Now wyou're ready to make balsa dust!
Make lots of it. Build two or more of the
same scale models side by side at the same
time. Reason: use the first one to test-fly
the design, Don't do a super-detailing job
on the first one, but make it flyable. Con-
struct both models together, but finish
one first and use it to test things. You may
find out that you'll have to modify things
slightly, and wyou can use the first bird
for modification testing, You may need
less weight, more impulse, higher thrust,
more nose weight, etc. You may even
find out that you have to junk both models.

...with a Q/ZEJUS star

race are not exceeded by any other activity. Select

this easily built model boat and you'll enjoy years Sail trimming devices, ballast
of delightful sailing and exciting racing. For multi-  and radio control gear not included.

Q_(_ﬂlzza&

~ o T~

channel radio choose the 45”, illustrated, or for
free sailing or single channel gear consider the
smaller 30” model.

See your hobby dealer or write for brochure. ‘éo @fS

sails: 45” Model — $45.00

model

The thrills of close competition in a model sailboat Prices for complete kit, including

30" Model — $27.95.
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WOULD YOU BELIEVE

It is now possible to instantly mount
your servos, without the need for nuts,
bolts, screws, washers, or grommets.

A new space age, polyurethane, dou-
ble sided tape makes all of this possible.

This tape is 2" wide and Y& thick
and will also act as a shock and vibra-
tion barrier for your servo.

Also excellent for mounting plugs and
connectors to inside walls of ship.

Fully fight tested through the summer
with no failures. |

Enough for 4 multi installations.

Only .79¢ yard

Rocket City R/C Specialties

b <

Precision R/C Accessories
1901 Polk Dr. N. E., Huntsville, Ala. 35801

ZIP!

(Code, that is)

When new Postal Regulations go inta
effect, your mail will be delayed if
it doesn't show your Zip Code. Start
now to give your Zip Code as part
of your address on ALL your mail.

HELP YOUR POSTOFFICE HELP YOU

MODELS 4

LAUNCH YOUR OWN 2-STAGE
ROCKET.  WATCH IT |
Z00M OVER 2000 FEET. & .
PARACHUTE RECOVERY
'SYSTEM ASSURES
MANY RETURN FLIGHTS.

When you know that the beast is going
to fly the way you want it to, you can
then complete the second model and may
even be able to bring the test model up
to suitable scale standards by repainting,
detailing, ete.

Most of the NAR National Champions
have learned that you can greatly improve
a scale model by building it again and
again. You learn tricks in putting it to-
gether, finishing it, detailing it, etc. The
more models of a given scale bird you
build, the better they get. And the guick-
er they go together. This is what is known
as progressing on the learning curve.
Talley Guill has been building the MX-
774 since 1963; he can turn one out very
fast now, and it will do exactly what he
wants it to do. His father, A.W. “Pinky"
Guill, is on the same kick with the Astro-
bee-1500. It took years for Charley Duelfer
to wring the bugs out of his USAF Falcon.
And I must have built a dozen or so models
of POGO-HI and Tomahawk. Once you
get a good combination, stick with it and
improve it. Research additional details.
Lighten it here and strengthen it there.
Put a better finish on the next one. Strive
for reliability. (And not the kind of re-
liability where the bird prangs consist-
ently.)

In the meantime, try a scaler that is a
little more complex. And when you think
you've reached the utmost pinnacle of
scale modeling, tackle a working scale
model launching complex! Fun and games,
daddy! And there is no end to this, as
anybody knows who has ever seen or been
involved with HO model railroading, for
example.

I wonder when somebody will show up
with a complete scale working model of
the Kennedy Space Center, complete with
operating VAB, transporter-crawler, arm-
ing tower, and Saturn V? See what you're
getting into with scale model astronautics?

A.M. Reviews

Continued from page 8

diagrams and charts making the technieal
material covered both readable and under-
standable.

In Manned Space Flight, (176 pages), Max
Faget, Assistant Director for Engineering
and Development at the Manned Spacecraft
Center of NASA and the co-designer of
Gemini, tells the dramatic story of man's
venture into space, explaining fully the

I complex problems involved. Starting with

Project Mercury, the first U. S. program in-
volving manned spacecraft, the reader is
taken through succeeding phases, the two-
man Gemini flights and then to the moon
with Project Apollo. Some of the tech-

nical problems facing the builders and
manned spacecraft — in design, construction
and successful operation, and the natural
difficulties that must be overcome in mak-
ing space flight safe and reliable—are skill-
fully discussed by Mr. Faget.

In Unmanned Space Flight, (175 pages),
Dr. John E. Naugle, Director of Science in
the Office of Space Science and Application,
NASA, gives a thorough and exciting pre-
sentation of man's efforts to explore space
with sophisticated instruments which he
sends millions of miles away to take com-
plex measurements of interplanetary space,
the moon and the planets. The earth is
viewed as a planet immersed in the atmo-
sphere of a typical star, the sun, whose en-
vironment is controlled by the radiation
emitted by that star. Beginning with a
study of the sun which the author describes
as the cornerstone to the entire space pro-
gram, we then explore interplanetary space,
and then the earth’s environment, We are
then introduced to geodeesy, the explora-
tion of the solid earth, after which we ex-
plore the moon and the planets. The au-
thor concludes with a discussion of space
astronomy which is both illuminating and
makes fascinating reading.

Thrust Into Space, (224 pages), is a pres-
entation of the subject of propulsion — the
key to space exploration and exploitation.
The author, Maxwell W. Hunter II, Special
Assistant to the Vice President and Gen-
eral Manager, Research and Development
with the Lockheed Missile and Space Com-
pany, covers this subject from the ancient
powder rockets, ballistic missiles and early
space rockets to solar system spaceships
and starships, each step covering the basic
mechanics for the particular velocity re-
gion. He covers propulsion from the view-
point of the system architect rather than
the propulsion designer and points out that
since we are now engaged in materializing
a 2000-year-old dream of mankind going
into space, that is why the book is devoted
to future propulsion capahilities, not past
propulsion history.

In Guidance and Control of Spacecraft,
(176 pages), Edward Hymoff clearly pre-
sents the basic system used to guide and
control spacecraft into the far reaches of
space. Complex factors involved in the
accurate flight of rockets and their pay-
loads are explained fully and readably.
Pointing out that man was, and still is,
the guidance, Mr, Hymoff takes us through
the evolution of the guidance system of
the caveman to that of the pilot, astronaut
and cosmonaut. He shows how man has
conguered space as he knew it then and
knows it now — “the oceans, the deserts,
the plains, the mountains, the sky above,
and the sea, All of this is space.” On the
subject of guidance and control and navi-

COMPLETE OUTFIT
INCLUDING 2-STAGE KIT, LAUNCMER PAD,
. IGNITION DEVICE , AND & ENGINES

T HE 55350 $ 7 f" ':3
W# ° POSTPAID
FLY wirn CENTURI - COMPLETE LINE OF ROCKETRY

SUPPLIES AND EQUIPMENT FOR THE AEROSPACE MODELER.

SEND 25¢ FOR THE NEW ILLUSTRATED CATALOE
SHOWING OVER 25 ACTUAL FLYING MODELS.

CENTUR! ENGINEERING COMPANY
ROCKET DIV.C ' P. O. Box 1988
Phoenix, Arizona BS5001

ADDITIONAL
ENGINES
4 FOR $1.25
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Republic P-47D

Thunderbolt

World War Il ““Bucket of Bolts'"—now the year’s
finest and most fascinating
£ aircraft model!
r

Kit PA187

Quarter Inch Scale : i I '

This quarter inch
fighter-bomber belongs
in every modelers
collection!

Get yours today
at your favorite store.
Only $1.50

The famous P-47. dubbed the "Bucket ment panel, rudder bar, stick and pilot

M onogram

quality hobby kits

Monogram Maodels, Inc.,
Morton Grove, lllinois

of Bolts™ by World War Il pilots. made
more aces. shot down more enemy
planes. than any other aircraft in World
War 1. It could fly higher. faster and
farther and carry more guns and other
protection than any airplane had done
before.

Model is an exact quarter inch copy
(1748 scale). with sliding canopy, de-
tailed cowl, engine and interior. Instru-

included. Gun sight molded on fuse-
lage. Huge drop tank on underside.
Eight machine guns molded on wings
and two 300 pound bombs mounted on
wing pvlons. Four-bladed prop.

Decal markings copied from plane
flown by Lt. Col. Francis S. Gabreski,
highest scoring ace in E.T.0. R.AF.
Markings also included.

Other Models in this Famous Series—All Identical Scale

P-47D—Mustang P-51B—0S52U-3 Kingfisher—Mosquito—Com-
bat Helicopter—Rescue Helicopter—Fw190 Focke Wulf—T-28D
Viet Nam Fighter—P-40B Tiger Shark—Hawker Hurricane—

Japanese Zero—Bfl109 Messerschmitt—British Spitfire—F4F
Wildcat—F4U-4 Corsair—F6F Hellcat—SB2C Helldiver—SBD
Dauntless—TBF Avenger—P-38 Lightning. $1.00, $1.50, $2.00.

American Aircraft Modeler 71



ES

KIT 405 CURTISS P-40 WARHAWK 7—;(-(-
28" wing span

RUBBER POWERED — '/ A U-CONTROL * ' A GAS FREE FLIGHT

AUTHENTIC SCALE FLYING MODEL KITS

Fabulous is word for this top-of-the-line series of

KIT 401 KIT 403 SUPERMARINE SPITFIRE

wing span

MESSERSCHMITT BF-109 27%"

24% " wing span

PAUL K.

KIT 406 FOLKE-WULF FW-190
253," wing span

Guillow scale flying model kits. Never before have
such values been offered the model builder — never
before has so much engineering skill and design
know-how been lavished on balsa model airplanes.
From the extra special instruction sheets and plans
through the eye-popping contents, these kits truly
represent the last word for those seeking the un-
usual in value, quality and completeness.

KIT 402
NORTH AMERICAN P-51 MUSTANG
27% " wing span

KIT 404 MITSUBISHI ZERO
27%" wing span
37 e GU".UJW s
4 SCAI'E If not avoiloble at Hobby Decler send direct to foctory
MODELS odding 25¢ packing ond postage in U.S.A., 60¢ outside U.5.A.

Add sparkle to your R/C Models performance with MOLDED
NYLON accessories from Micro-Molding Company.
Precision

Frequency ’Model Display
Hinges

Flag Holder § Chockblocks

Pushrod
Exit Guide
/ %‘_

Pka. 2 for 509

Pkg. 6 for $1.10

Pkg. 2 for 45¢ Pkg. 4 for 75¢ Pka. 15 for $2.50

MICRO-MOLDING CO.

2917 EDITH LANE FORT WORTH, TEXAS 76117
DEALERS INQUIRIES INVITED

e T e | e Catalogof 2400 Novetes
» NYLON GEARS

MASTER * S0 hsenw ctalog of noveities,

GLIDER fer, * INTERCHANGEABLE REELS FOR DUAL USE nlmu hobbiss,
WINCH namn 11119 1% stretch, mu. e Sricke Joke
{ lrﬂ:ln. umnnl ml- . altlmuna

21 0= Send 5¢ s!ump or catol | goods, ectors, mov
$4.95 i b il s e | “- .b.[h::lrn ilu-lmmn. coins, ml‘..
pplies, kn bves, Ii'.l‘l.
F.A.I. Model Bupply 'IIM. h%! mulll, scientific u”rl-.
id  items, ate.,
. & 3 " . mr world
1112 W, Mission La., Phoenix, Ardz. 85012 || Johnson smith Go DGN 307 Detroit, Mich. 48224

AMA'S CHARTERED CLUB

PROGRAM PROTECTS YOU
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gation of spacecraft, we are taken through
the past history to the tremendous strides
since the coming of the space age with the
Sputnik and, in a chapter entitled “What
will be next,” a glimpse into the future.

Lightning Out of Israel, by the Associated
Press, 160 pages. $4.95. Prentice-Hall,
Inc., Englewood Cliffs, N. J. 07632.

THIS beautifully bound and profusely il-
lustrated Commemorative Edition is a
chronicle of the stunning six-day blitz by
Israel's air and ground forces which stag-
gered and defeated the forces of Egypt,
Syria and Jordan. It describes the sur-
prise air attacks which in barely three
hours broke the back of Arab air power,
stripped the Arab cities and their troops
and tanks and artillery of air cover, and all
but decided the issue. Israel's 400 plane air
force of French-built Mirage and Mystere
fighter bombers, filled the morning sky.
They swung wide over the Mediterranean,
and came in low over Egypt from the west
—thus foiling Egypt's prepared radar
sereen. They struck deep in Jordan, Syria
and Iraq, erasing Arab air power on about
25 fields.

Associated Press correspondents relate
the historical background of the conflict;
the centuries of hate and strife from the
biblical days of Isaac and Ishmael, through
the various changes in the empires, to the
events of 1967, Viewed through the eyes of
nameless Jews and Arabs who fought each
other, as well as the famed statesmen who
debated the issues in the press, radio and
television, the Arab-Israeli war is vividly
presented both in word and picture. Not
only is the broad strategy discussed, the
specific tactics and moving stories of the
individual herces and men in the street,
are dramatized in chronicle fashion.



fun to build,

Use a surgically sharp
X-acto knife to trim silk,
wire for servos, work fiber-
glass, carve plywood, cut
templates, shape balsa.

X-acto makes 28 blades
that are interchangeable

strip

X-acto Precision Tools Inc., Dept. 4, 48-41 Van Dam St

dull, just

rlb rﬂr

new o

n

Flight
Insurance.

Whether your models are headed for
the display shelf or the wild blue yonder,
X-acto tools can help you make them
sleeker, smoother, and more

the X-acto handles. So if the b
turn '}‘-e metal chuck and pop in
blade.

The No.
chestcontains3ditferen
X-acto knives plus @ assorted
X-acto blodes
natural-finish wood chest.
Only $4.75. Otherfine X-acto
sets from $2.75 to $35

¢4 x-acto

Leng Island City, N. Y. 111

lode gets
kni f.:\

82 X-acto

in o handy '

Sir George Cayley's Aeronautics 1796 - 1853,
hy C. H, Gibbs-Smith, 269 pages. $6.00.
Her Majesty’s Stationery Office of Eng-
land and distributed by the British In-
formation Service, 845 Third Avenue,
New York, N.Y.

A BRITISH Science Museum handbook,
it presents the whole story of the aero-
nautics of Sir George Cayley, Bart., the
“Father of Aerial Navigation.” Accom-
panied by some 80 text illustrations and six
half-tone plates, all of this remarkable
man's aeronautical ideas, designs and
achievements is fully documented and de-
scribed for the first time.

Sir George Cayley is universally recog-
nized as the founder of the science of
aerodynamics. In 1799 he broke away from
the age-old idea of the ornithopter — the
flapping wing machine based on the bird
— and introduced the concept of a fixed-
wing aeroplane propelled by a separate sys-
tem of propulsion. He experimented with
models which he built and flew (un-
manned), the first full-size modern-con-
figuration glider in 1809. The next vear he
published “On Aerial Navigation,” his great
triple paper from which is derived the
whole of modern dynamics and modern
flying, In 1849 Cayley constructed and flew
successfully a full-size triplane glider in
which a boy was carried for a short dis-
tance. Four years later, when Cayley was
over 80, the first true man-carrying glider
flight was made.

Charles Gibbs-Smith is the author of the
previous British Science Museum “The
Aeroplane” which has become a standard
work and has been acclaimed as an aero-
nautical classic. The present book is not
meant for the amateur or casual reader but
for the aviation enthusiast interested in
historical and technical research.

The Corps of Engineers: The War Against
Japan, by Karl C. Dod, 759 pages. $5.30.
The U.S. Government Printing Office,
North Capital between G & H Streets,

N. W., Washington, D.C.
THE 67th volume in the series “United
States Army in World War II" — the com-

prehensive account of the Military Estab-
lishment during the Second World War — is
the second to be published in the group of
four Corps of Engineers volumes in the
subseries “The Technical Services.” Dr. Dod
covers the prodigious operations of the
Army Engineers in the struggle against
Japan. As both a combat arm and supply
service, it played a versatile part.

Of particular interest to aviation students
is the close connection of this Engineering
phase with the Air Forces. Covering the
vast areas which stretched from Panama to
India, and from Alaska and northwestern
Canada to Australia and the islands of the
Pacific, its close cooperation with the Air
Force was vital. In 1942 at New Guinea, the
Engineers were called upon to develop the
airfields and bases which the Allied forces
needed in order to carry out the offensive
northward against the Japanese. A most
impressive achievement also, was the build-
ing of airfields in India and China from
which B-29s could bomb Japan. Later,
the engineers built the facilities necessary
for prosecuting the war, the most elaborate
of which were the airfields for the B-29
bombers constructed on Saipan and Guam.

The necessity for reliance on aerial pho-
tography for mapping in this large area
which was occupied by the enemy, made
the cooperation of the Corps of Engineers
and the Air Forces an absolute “must.”

A large hook, this comprehensive work
is illustrated with photographs, maps,
charts and index.

American Aircraft Modeler
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QUALITY HoBBY SHoPs  CONTEST CALENDAR

MASSACHUSETTS—CAMBRIDGE

Model Planes, motors, railroads, ships, Radio Control
Equipment and Accessories, Model Railroad Racing
Specialists, .

Open 9:15 a.m. to 8 p.m, daily & Thurs. evenings.

CROSBY’S HOBBY CENTRE
1704A Massachusetts Ave.

CALIFORNIA—OAKLAND

Trade up to new R/C Equipment
Noon-& P.M. Eves. 7-0 P.M.

ROOT'S HOBBY HUT
6036 Telegraph Ave., Oakland

ILLINOIS—RANTOUL

Serving Chanute Air Force Base Personnel.
line of model airplane and slot car supplies.

SLOT & WING HOBBIES
511 South Century (217) 892-4764

OHIO—CLEVELAND

We carry the most complete line in Ohkio for your
model airplane hobby, Alzo large HO train dept.,
boats, R/'C, slot racing, motors, parts, supplies, dope,
balsa, tools, books, magazines, etc,

NATIONAL HOBBY INC.
5238 Ridge Road

CLASSIFIED
ADVERTISEMENTS

Everyone reads the classified. Here is a section for
anyone with something to buy or sell. Rates: 30c¢ per

Kl 7-4389

Complete

749-4750

word (including name and address). Minimum 14
words, Send remittance with copy and order to:
AMERICAN AIRCRAFT MODELER, 1012 14th
Bt., N, W., Washington, D, C. 20005,

SCALE SAILPLANE KITS. Send for free illustrated
literature. AWARD MINIATURES, Box 127-A,
Federal Way, Washington 98002.

WANTED: Campus A-100, HAL SWANSON, 4322
Bellingham Ave., Studio City, Calif. 81604.

100 IGNITION ENGINES FOR SALE.

Morton and OK Twin, Send 10c¢ for list.
DENCHFIELD, 2319 Middl n Dr, ©C
Calif. 95008.

WANTED: Any Jetex powered aireraft and helicopter
kits and engines. scale or non-seale. Answer all letters.
DAVID STERNIK, Box 39, Clear, Alaska 99704.

EXACT SCALE R'C DRAWINGS. F\W 190A3 65~
span, Stinson SR 10 72% sp $4.00 each. Sopwith
Triplane 113*, £3.00. 2~ LE drawings suitable
for R/C. Fokker D-VIII, E-III, S.E.5a, $3.00 each.
Bob HOLMAN, P.O. Box 741, San Bernardino,
Calif. 82402.

FREE CATALOG 1000 aviation books. Many with
scale drawings and 3-views. AERO PUBLISHERS,
329M Aviation, Fallbrock, Calif. 92028.

M.A.C. HOBBY CO., BR/C motors, airplane kits, con-
trol systems and accessories. Save on all items, large
and small, Send 10¢ for your Money Saving Price
List. You'll really like it. 1116 Oakland Ave,,
Akron, Ohlo 44310,

AIRCRAFT PROFILES through number 115 — 25¢
each, 116 through 160 — 35¢. CAR PROFILES,
1 through 96 45¢, HHPS, 16291 Normandy,
Huntingten Beach, Calif.

AEROMODELLER PLANS SERVICE now in the
United States, British Prices, New PLANS HAND-
BOOKS XNumber 1 (Aireraft) — 50c, Number 2
(Boats, Cars) — 50c. HHPS, 18291 Normandy,
Huntington Beach, Calif.

MONEY? Save lots of it. We know of nobody who
beats our prices. Write for free R/C - Kits - Supplies
List. PUGET SOUND R/C ELECTRONICS, 1547
Hoff Rd., Bellingham, Wash. 88225.

BUILD LATEST PLASTIC MODELS FIRST. In
stock lists 25¢. SCALEMODELS, 103 Mt. Prospect
Ave., Newark, New Jersey 07104.

FLY R/C THE FUN WAY, FOR LESS. R/O Plane
kit, engine, complete radio, prop, batteries, glue, and
R/C Manual, Complete, Only $39.95 Money Order.
Send 10c for Bargain Bulletin or prompt guotation.
We trade, we ship postpaid, DIXIE HOBBY SUP-
PLY, Box 1146, Decatur, Ga. 30031.

FUEL Nitrated. $5.00 Gallon, Dealer Inguiry
Invited. “HOT ROD CITY,” 2930 Sepulveda, Tor-
rance, Callf, 906083.

BACK ISSUES Air Trails, Air Progress, Aero Digest,
Flying, Flying Aces, Popular Aviation, Aeromodeller,
Aimews, M.AN., all model, pulps, etc. AVIATION
MAGAZINES, 24248 S. Crenshaw Blvd., Torrance,
Callf. 90506,

WINTER DISCOUNTS. We bought truckloads, you

Includes
CLIFF

save, Engines, starters, wonderful accessories. War-
ranty. Stamp brings catalog sheet, information. Don't
miss this one. NATIONAL, 3907 Olive, St. Louis
8, Mo.
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Official Sanctioned Contests of the
Academy of Model Aeronautics

DECEMBER

December 17 — Fresne, Calif. (A) Fresno Month-
ly FF Contest. Site: Near Kerman. F. Galle CD,
1725 Eenmore Dr. W., Fresno, Calif. $3703.

Dec. 29-31 — Sebring, Fla. (AAA) 14th King
Orange Internationals for FF, CL, RC. Spec. Events,
Site: Air Terminal. T. Sutor CD, Route 2, Box 842,
Avon Park, Fla. 338235,

JANUARY

Jan. 28 — Fresno, Calif. (A) Fresno Monthly
Meet for FF. 8ite: Near Kerman. F. Galle CD,
1725 Kenmore Dr. W., Fresno, Calif. 93703.

FEBRUARY

Feb. 10-11 — Green Bay, Wisc. (AA) IC.
Winter Jamboree for FF, RC. Site: Bay Beach.
R. Cowles CD, 2424 Ducharme Lane, Green Bay,

Wise, 34301,
Feb. 17-18 — Buckeye, Ariz. (AAA) 18th Annual

Southwestern Regional Model Airplane Contest for
FF, CL, RC. Site: Airport. Q. Webster CD, 3318
E. Sheridan, Phoenix, Ariz. 85012.

Feb. 24-26 — Sebring, Fla. (AAA) P.B. Air-
cadets Model Meet for FF, CL. Site: Airport. A.
Bursey CD, 2336 Redwood Rd., W. Palm Beach,
Fla. 33401.

AP

RIL

Apr. 20-21 — Sebring, Fla. (AAA) Florida State
Championships for FF, CL. Site: Ajrport. J. Wagner
CD, 274 E. 8th St., Hialeah, Fla. 33010.

MAY

May 26 — Tucson, Ariz. (AA) Spring Invitational

for CL. Site: Rodeo Park. T. Suow CD, 909 E. Ellis,
Tucson, Ariz. 85719,
AUGUST

Aug. 10-11 — Oklahoma City, Okla. (AAA)
Rooner State Model Championships for FF, CL. ZRite:
Memorial Rd. & N, Western. F. Miller CD, 1900
Rolling Ridge, Bethany, Okla. 73008,

Aug. 31-Sept. 1-2 — Memphis, Tenn. (AA) Mem-
phis RC Annual. Site: MRCC Flying Fiel K. K.
MeClure CD 3465 Powers, Memphis, Tenn, 38128,

NATS Senior 2A Proto Winner

Seventeen-year-old John Wade, Anaheim,
Calif. has good reason to smile. At his first-
ever National Model Airplane Champion-
ships (Los Alamitos, 1967), he won first
place in the 12A Proto event, senior divi-
sion, with a speed of 81.16 mph. He used a
full-length, magnesium speed pan for the
meodel’s fuselage top and a fiberglass bot-
tom shell, cowling the .049. Propeller 512 x 4
plastic. John's brother, James, also won first
in 1A Proto— junior division —with a
speed of 79.19 mph.

NEW! P-47-D
scale drawings.
FURDEN, Dept.
84084.

“Razorback™
Cockpit Detail. %£3.00,
A, Box 66, West Jordan,

Thunderbolt. 3; inch
CHARLES
Utah

THE RENOWN J. ROBERTS U-CONTROL UNITS

HANDLE UNIT

HIGH IMPACT DURABLE PLASTIC
WITH RUGGED PRECISION MECH-
ANISM THAT WILL LAST FOR
YEARS — READY FOR USBE.
(Does Not Contain Storage
of Lines) — $6.85
=pe your hoblyw dealer—If he cannot supply order direct
Dealer inguiries invited. Write for catalogue sheets.

STURDI-BUILT MODEL MFG.
Route 2, Box 218, Meridian, ldaho 83642

HIGH SPEED DRILL BIT MIX

40 Dirills 5250 ADD 35c POSTAGE
Only & HANDLING
A fabulous buy. You get 40 assorted, American
made high speed drills. For '4:" to 14" in varying
lengths, All sharp and ready to go. Also available:
40 High Speed Wire Gauge Drills =60 to 80 for
only $3.95 ppd.
CONSUMER BARGAIN CO.

Dept, AM-2, 15 Matthew St., Farmingdale, N. Y.
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READY-TO-FLY
R/C

Span 653"

Area 630 Sq. "
Sym. 17% Airfoll
.45 to .60 Engines

With STANDARD

wine $42%°

With 5° Swept
WING

$4595

Model is designed to fly with 10 channels or
proportional Rudder, motor, elevator, trim, and

aileron control
\_ FLIES COMPLETE AMA PATTERN J

(MIDGET $44”

Span 65"
Area 630 Sq."

Sym. 17Z Airfoil
.45 to .60 Engines

Designed for the NEW 600 Sq. in. Pyleon
Racing Class ....with 40 or 45 Engines.
reeds or Proportional Rudder,Elevator.
Qilerons and Motor

 Puuit

.
Features Fue m

Access Hatch

Span 65"
630 Sg. "

A Alrfeil

$42% peavvvon Y R/

Uses 10 channels or proportional Rudder
tor, elevator, trim, and aileron contral

area

[

mo-

\\FLIES COMPLETE AMA PATTERN /

AHM-FUTABA COMPLETE RC OUTFIT

A perfect combination for anyone
just starting in RC. Completely
wired, the receiver just plugs in.
Completely redesigned and im-
proved over previous models.

This complete outfit is the best
“Regen" setup available. Special
receiver design cuts down on
C.B. interference. This unit can
be used where other Regen units
fail. The receiver is not sensitive
and does not respond to distant
or low power signals. Range with
this transmitter is about 34 of a
mile whickh is more than suffi-
cient.

® Tone Transmitter and Receiver

® Compound Escapement
(2 Position)

® Switch and Battery Box

® Super Regen Receiver with
Tuning Eye

® Only 2 Pencells in Airplane

® Complete Instructions
Included

® No License Required
® Guaranteed for 1 Full Year

\ Against Mfrs. Defect

' K
DEALERS |-

INQUIRIES
INVITED

We Stock a Complefe
Line of:
CITIZEN SHIP
cox BALSA
STERLING
BONNER FOX
TOP FLITE
MIDWEST DU-BRO
TESTOR'S
deBOLT K&B
WILLIAM'S
& Many More

(/

-

r b
NEW TWIN .70

TWIN K &B .35's

$59.95

“"'SPEED UP THAT JERKY
PROP WITH ALTERNATELY

FIRING PISTONS "

e INLINE TWINS e

Assembled 19's with carb.
Assembled 19's less carb.
Assembled 35"s with carb.
Machined Crankcases only
Adapter only

\

§49.95

.00
14.95

il

\,

e OPPOSED TWINS

Babe Bee Assembled
Quiet Zone Assembled
Conversion Kit only

N

§27.95
29.95
19.95

i

F

SEND 10¢ FOR CATALOG

~N

NAME

(PLEASE PRINTI)

STREET

= B g

_/

STATE

ZIPCODE j




More than ever
POWER

The New
MRC-Enya .151ll

The New MRC-Enya 15 1ll TV is a perfect Power
Companion for the following top rated Kits.
Top Dawg by Top Flite

Mayfly by Meyers Models

Tri-Squire by Midwest

Royal Coachman by Sterling

Champ by deBolt

Falcon 56 and Skylark 56 by Goldberg
And many ofhers.

rned by its easy starting, long life, and reliability have
‘a standby . . . Now MRC-Enya's engineering group, working

] p%ant, have applied engmeenng refinements resulting in an even

: supenor new .15 11l regular and .15 1l TV engines . . . Higher combustion efficiency
resulting from wider inlet port, wider valve area and wider transfer port, combined with semi-
spherical combustion chamber and better scavenging efficiency, result in a 10-159% power.
increase and 5% maximum RPM increase! . For those who prefer exhaust restriction an
easily installed, optional restrictor is inctuded with each engine . . . Retained is the easy
starting and long life expected from the MRC-Enya hand lapping pmcess . . . MRC-Enya—
the engine of champions is available at your dealers—.15 Ili regular—$10 50—.15 I
Throttle Valve—$13.50—.15 Il Throttle Valve Marine—$16.95

MODEL RECTIFIER CORP. » 5300 21st AVE. « BROOKLYN, N.Y. 11204

Sole Distributor in Canada—G. BOOK & COMPANY-P.0. Box 223, Adelaide St. Station, Toronto, Canada



