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PERFECT INSIDE AND OUT.

= AIRTRONICS

When Airtronics set out to design the ultimate 6 channel

radio we laid down a few ground rules. It had to be the perfect
radio, inside and out, and designed in the United States for the

American flier.

We came up with the perfect answer.
The Infinity 600A. The first time you pick
it up you'll know this radio was made
with youin mind. The designgoes
way beyond simple “rounded corners”
ergonomics. The well balanced shape
instantly feels just right in your hands.

It you fly fixed wing aircraft or
sailplanes, we're sure you'll agree we haven't made any com-
promises. In addition to easy setup commands the 600A is
fully loaded with well-appointed features including:
Non-Volatile Memory Storage for 4 models, Program Access
Protection, Assignable Transmitter Switches, Selectable Mode
[ or Il Configuration, FM/PCM Receiver Select, Fail Safe, Low
Voltage Alarm, and Data Reset.

Exclusive Software
Program and Transmitter

Electronics Designed and Built in the US.A

INFINITY

Also included are Electronic Servo Centering, Adjustable
Travel Volume, and Servo Reversing on all channels, as well as
Dual Rates for Elevator, Aileron, and Rudder. Mixing includes

Bz Directional and Compensation Mixers for any two channels,

plus Pre-Set Mixers for Aileron/Rudder,
= Elevator/Flap, Flap/Elevator, Flap-
erons, Elevons, and V-Tail. Two Roll
Programs, Aileron Differential, Crow
Mixing Capability for Sailplanes, and
Two Aileron Servo Capability allows
the Infinity 600A to be tailored to many
different types of models.

The Infinity 600A features a Plug-In RF Module, Plug-In
Transmitter NiCd Battery Pack, Trainer System, and Propor-
tional Auxiliary Channel as well as our famous Dual Conversion
Receiver for the ultimate in performance and precise control.

So don't settle for anything less. Airtronics has built the
perfect radio with you in mind. The Infinity 600A.

No corners. Just the cutting edge.
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11 Autry, Irvine, CA 92718 (714) 830-8769

The Infinity 6004 is available with either FM or PCM Receivers on 30, 53, and 72 MHz. Servo options are available for Sport, Pattern and Scale, and Saflplane applications. Contact Airtronics for more information on our quality R/C products



PLANES WITHOUT PILOTS: ABVANCES IN
UNMANMED FLIGHT, Siuri. An in-depth look at
current UAV research and ways this technolo
Is being used in the development of “smart
weapons, unmanned attack aircraft, advanced
aerial sensors, space probes, and more.
Describes how specific advances In
microelectronics, robotics, optics, and artificial
iniulilunm:e have mada recent UAV
on the

New book “bnef'mgs” from H.A.

DESERT SHIELD, THE BUILD-UP: THE COMPLETE
STORY, Dorr, Covers the details from the
Pamwn to the dopmmm Land, sea and air
g and a close
look in color at 1he {roops and machinery.
Includes a review of weapons and strategy. 100
photos, 128 pgs., 8" x ", sfbd..... 44768 12.05

FIGHTERS OVER ISRAEL, Nordeen. A
history of the lsraeli Air Force

direction of future. Dﬁpw whh full color, 7° x
10°, sfbd... 1244A $12.98

MODERN AIR WEAPOMS, Chant. In this period
ol Middie East war, here is a definitive look at
the weapons of all modern nations, in:ludinn
every type of air-l hed system, Includi

guns, bombs, rockets, air-to-surface and air -to-
alr missiies from NATO, Warsaw Pact and non-
aligned countries. If you want the specs and info
on the weapons being used right now, this is a
fine reference. Apprmt 200 photos 312 gg: 2

% 0, hdbd...

STINGERS, Gunston. A photo essay on the
McDonnell Douglas FfA-18. This book Is for the
butf who can't get enough of the Hornet, Large
full-color photos of the plane from mu’.u-‘gI angle,
A In the air and on the ground, aboard ship and
over the deserl. 100 fantastic pictures, most
never-before-published. 144 pgs. Hdbd, 9° x
11", 546C $18.

THE ERCOUPE, Thomas. The definitive story of
this unique, spinproof aircraft and its remarkable
designer, Fred Weick. Chronicles the Ercoupe’s
40 year career from research in the 1930's to its
Mooney offspring. Appendix of models and spec-
ifications. 56 phulus 128 ngs 7" % 10", stbd.
4707TA 512 95

KITPLANE CONSTRUCTION, Wanttaja. A com-
plete guide to selecting and building wood, metal
ore It aircraft. Includes tips for
laying out your workshop, tools, comparison of
various kits, actual building techniques, and the
all-important 40-hour test period. Includes refer-
ence charts, material and hardware saurces
110 photos and diagrams. 256 p%s 7" % 10

sfbd. . 713A 518.95
BOEING NT Hnbdsn Ths introduction of the
Boelng 247 in 1633 is widely regarded as the
beginning of modern air transport. With an all-
metal, stressed skin design and a cruising speed
of 170 miles per hour, the 247 marked the end
of the {limsy wood-and-dope frame biplanes.
Holden traces the evolution of the 247, B“m?m
struggle to implement his unique deaigm

public’s reception of the 247, and the aircraft’s
commercial and military uses. 111 lllus, 160
pgs. 7' x 107, sfbd....... ..2022A $14.95

MIGHTY EIGHTH WAR IMI\'. Roger Freeman.
23538 $40.95

THE AVIATION CAREERS OF IGOR SIKORSKY,
Cochrane, Von Hardesty & Lee

49020 $18.05
FIFTY GOLORIOUS YEARS: PICTORIAL TRIBUTE
T0O THE DOUGLAS “-132'231\

U.8. NAVY AIRCRAFT  1921-1941,
1.8, MARINE CORPS AIRCRAFT 1814-1850,
Larkin.. ...3481C $27.50
JACK NORTHROP AN FLYING WING,
Coleman 4450/ $24.95

REVOLUTION IN THE SKY, Allen.....3480C $24.95

CIERVA AUTDGIROS: The lﬂtllllutg

Rotary-Wing Flight, Brooks.........4354C $35.

THE PIPER CLASSICS, Christy......4208A $11.85
A141A $12.85

Phillips
WIN 8 'OF CESSNA:

CITATION I, Phillips. .
THOSE INCOMPARABLE BONANZAS, ].arﬂ;r
Ball 19186E ﬂl 25

THEY CALL ME MR. BOMANZA, 1895E $39.85

new IN-ACTION
F-B8 SCORPION In Action...........
F-14 TOMCAT In Action......
P-61 BLACK WIDOW In Action
T-34 MENTOR In Action..

from the War of Independence to the Bekaa
Valley. Since 1047, the IAF participated in five
wars in which Israeli aircrews destroyed 1,200
aircraft, more than 700 in the air and flew
thousands of sorties. 8 naqes of photos, 240
pgs., 6" x 9, hdbd... ..1949C $21.05

LOCKHEED F-117 STEALTH FIGHTER, Miller. A
pendium of inf fon on the |
super secret alrcraft just recently revealed to 1110
Eubhc Here is closeup detall and narrative that
as been unpublishable for at least five years.
History, radar, weapon options, and the unique
design are revealed. |f you haven't seen it before
closeup, you are in for a real Star-Wars
experience. 103 photos, 48 pgs Sﬂ:d B12°x

| |detalled analysis that shows the capabilities
_|and strengths of each. A fascinating book on

WHISTLING DEATH, Guyton. Written by the test
pilot who did the flight testing of the Corsair,
comes this extraordinary account of the men
and women who worked around the clock to
bring the Corsair into aerfal action in the nick of
time in the Pacific. Relating the close calls, the
crash landings, and the humor as only the test
ELlot could. Illustrated, 320 pgs,. 6 x 8,

bd 1806C $24.85

INTD THE GUNS OF PLOESTI, Newby. Piloest],
located in Romania, was Hitler's main source of
oll for the war effort. It was some of the most
heavily defended air space and saw some of the
most costly air raids of the war. This Is the
first-hand account of those who flew the raids
on Ploesti, complete with photos of the nose
art, ?hnes snd crews. Sfbd., B x 0 208 gg“

YF-22 & YF-23 ADVANCED TACTICAL nmml.
Sweetman., The YF-22 & YF-23 are vying ‘or
the right to replace the F-15 as the prem ier
fighter aircraft for the '80s. Sweetman
compares and examines both planes in a

508 $8.85

IIITFI.NI. .The best of Aviation Week — b
the Thunderbirds, disastrous episodes from the plonee
flight testing, mshowmm&?ﬂ

what will become the fighter of the future.

Sfbd., 7 1/2° x 9 1/4°, 96 pas 75
n 20588 $0.05

SCREAM OF EAGLES, Wilcox. The creation of
Top Gun and the story of the U.5. Alr
Superiority in Vietnam. Naval fighter pilots in
\.I'Intnam tell their own story about the need for
and the formation of the Top Gun School to
provide realistic combat training for U.S. Naval
aviators. Takes the reader Inside the cockpil in

a gripping narrative. lllustrated, 205 pgs., 6 x §

OKB MiG: A HISTORY OF THE DESIGN BUREAU
AND ITS AIRCRAFT, Butowski. A

ruarforming“ﬂl incwdihie cnhn chilling
footage o ug‘m kil g in the c sociot o
B, and much mml! Approx. one buu' vsms

BANCING WITH DEATH. Witness Lhe awesome plb'lim skills of the
finest aerobatic fiiers in the world. Hollywood stunt pilot Jim Frankiin,
world serobatics champion Leo Loudenslager, nml aviator Jan
Colimer, U.S. national c ame Sauqr walker Teresa
swlm and ti'.," *33 Drutt"‘ Imﬁy mctwrﬂm.lﬂ:iwllma:
wonder as these challenge
.le color, 30 mins......... p ........................... “vm'rgn
BLUE

ANGELS. Demonstrates the hottest Fighter-Attack aircraft in the
world toda: TheMdJomdDowbuHM ornet. Feel the awesome
mar as heu g ‘Ihrnugh Im\f Inva.i formations. See the

and ground cameras. Full
eolur 30 mh V8786

$14.95

GHOSTS OF THE SKY. See the nmuulmca.tfm . Hear the roar
o!unhlnghtmdm& radial englnes, the whine of the
Rolls qu 12'. Fantastic air-lo-air shots of Wildcats, Bearcats,
bombers: B-17, B-25 and B-25 trainers and

umpnm.ﬂvw lrnDuwnPﬂmlinAT-s 'muvdllmtchullam
over and over. Full color, 30 \@??3 .95
EOS

Puw-dulﬂuhmnlqﬂmnlm tt in Operation

Desert Storm. Approx. 1 hr, each. P
Besert Storm: The Air Assault The first days of the war and the
bombing campaign set the course for the entire corrlllr:l Contains
aclual combal footage. 781 $14.85
thie F-15 Eagle, F-16
,-B-52 and Stealth F-
V8782 $14.85

First Strike! Desart Storm: U.S.A.F.
:‘i!fon' F-111 Aardvark, F-4G Wild Wease

First Strike! Desert Storm: Mavy, Features the Patriot and Toma-hawk
missiles, as well as the F-18 Hor-net, F-14 Tomcat, a-s Intruder A-10
Warthog and Harrier. 83 $14.95
First Strike! Desert Storm: High-tech weapol !hu Army
!.llilms on the front line; mhﬂm tanks that ,"'.

mmm The start of a major war in the Persian Gul b

to the TV screen as a docu . The next best thing to a cla
hrlcl'lng, the video portrays the awesome arsenal of Weapons
confronting bath coalition and Iragl, Debates M1 Abrams tank vs Iraqi
T-72, artillery firepower, the F-15 vs the MIG-28. 52
minutes VE769C §14.88

PILOT MANUALS
Ra prinh ol offical USAF training manuals.
14108 $12.85
14118 $14.95
1412A $12.95
14138 $0.95

hensive history of the famous Russian =

MIG design bureau and its ml ucts. Covers the
history of the OKB (design bureau) and all of its
alreraft, including prototypes, but with special

ernphuis on the jet era-the MiG 15 omwards.
Specs, detail of cockpits, weapons, landing
gnm powerplants, 300 photos, 50 three-view

rawings, 248 pns s 112 x 11°,
[, SR 1531D $30.05

TO FLY AND FIGHT. Memoirs of Clarence “Bud”
Andemn, triple Au fighter pﬂo‘l of World War
Two. Andi s an llot and
before being sent to combat, instructed other
Air Corps pilots In combat tactics. With the
357th Ffuh‘lur Group, he flew 118 missions in
the P-51 “0id Crow", as a squadron-mate of
Chuck Yeager. Anderson was a test do flot after
the war, but served again in Korea and Vietnam.
Illustrated, 384 pgs., 5 1!2 : B 12",
sfbd C $10.95

THE FIGHTING GRASSHOPPERS, Wakeheku. The
first in-depth history of the U.S. liaison aircraft
operations. The aircrait, mainly Piper J-4 Cubs
and Stinson L-5 Sentinels, carried out low-level
reconnaissance and front line courier duties for
the USAAF and Air Observation Posts with the
.&rmy Ground Forces. 144 pgs. 170 photos, 8 x
11", Hdbd. 15350 §29.95

PUTNAM SERIES

JAPANESE AIRCRAFT OF 1810-1841, Mikesh
and Abe... .3435C $39.05
WINGS FOR THE NAVY: History of the Naval
Aircratt Factery, 1917-1856,

Timble. 1921C $35.85
GENERAL DYNAMICS AIRCRAFT AND THEIR
PREDECESSORS SINCE

1809.... 3396C 342.95
BOEING AIRCRAFT SINCE 1016, ngm_

7C $38.95
GRUMMAN AVIATION, Francillon
J305C $41.98
SHORTS AIRCRAFT since 1900, Seeand Ed.,
Barnes 385C $33.95
SUPEAMARINE AIRCRAFT since ‘llﬂ. Revised
Ed., Andrews & Morgan .............3380C
CURTISS AIRCRAFT, 1“7

3383C
LOCKHEED AIRCRAFT since 1813, Fnr&cﬂlhn
McDONNELL DOUGLAS AIRGRAFT since 1920,

TU-16 BADGER In Actl | 2 i 141481205  Franclion. e 3384C $30.95
SopwiTH rlm'gg&"ln': : ] : 1113% ﬁ’.?: #lmf:u wnﬁmurll:cmn.
n . » s -
PANAVIA TORNABO In Action...... ] ;i " 14208 $9.95 HURRICANE. 14178 $4.95 M*IW""M““WW
Mig rmnw"m u : ; 14078 an MOSQUITD mgg ::ﬁ: WAR, Smith & Kay ... ~.3157C $38.9%
JUNK In Action . - .
T-37/A-37 DELTA DRAGONFLY ... i s :
° ° — MONEY BACK GUARANTEE
FHEE " " ®m % ™ ® ® ® W N N 8 =S 5 3 8 S S 8 ® S 2D B E
LOG ) Total
ll-IStm. lc P«T-“ Send Items: i3 $ — for items Ca" us To” Free
ease o [ 50 i
viation - . R 800-225-5575
~ FUNQS e
1401 H KINGS WOOD RD., EAGAN, MN 55122 RN : Overseas 1-612-454-2493
Charge: O VISA (] MasterCard Address — Charge VISA or Mastercard
Acct. No. City : MN residents add 6% sales tax.
Exp. Date State __Zip Country___ . Dealers invited. Authors manuscripts invited,
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WORKBENCH, Bill NOTAIOP w.........oooeooeeeeoeeeee oo

DEAR JAKE .. R
OVER THE COUNTER ; :
ELECTRIC POWER, Mitch Pohng

ELECTRONICS CORNER, tloy Marez ...

BIG BIRDS, Bruce Edwards ..
RC SOARING, Bill Forrey ...

RC PRECISION AEROBAT'CS Rick Allison ...
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JET TRAILS, SCOU SIQUEE ... s

ALL ABOUT ARFS, Art Steinberg ..

RC PYLON, Wayne Yeager ...
HANNAN'S HANGAR, 8ill Hannan ...
PLUG SPARKS, John Pond ...

MODEL DESIGN & TECHNICAI. STUFF Francis Reynofds
FREE FLIGHT, BODB StAlICK ........oooooeeeee e

CONTROL LINE, john Thompson ......................

STERVC YLV SCALE, AT TS i.vsociisicasisinisismsssssmesissssissiossiianisioiissiiassisssoiess sssiidonissiaismsisianin

HELICOPTER WORLD

CHOPPER CHATTER, James Wang ...

REVIEW: KALT “WHISPER” HELICOPTER Part II James Wang...

FEATURES

NUREMBERG REPORT, PART Il, Guy Revel...

PRODUCTS IN USE (REVIEW)

KALT’S “WHISPER,” PART 2, James Wang ...
GREAT PLANES’ “SPIRIT,” Bill Forrey ...
PECK-POLYMERS’ “GENESIS” SA".P[ANE David Garwood...

CONSTRUCTION

MARTIAN SPACESHIP, Part 1, SKip RUff .........ooo....oooooovoeeooooreeeoeeeooeoeeee oo

ON THE COVER

The “Genesis” sailplane from Peck-Polymers is the sub-
ject of review on page 68. Lower right, another excellent
sailplane, the Great Planes “Spirit,” is also reviewed, on
page 52. Lower left is Skip Ruff’s radio-controlled
Martian Spaceship, and you can start building it by fol-
lowing the plans on page 74; Part 2 of this construction
article will appear in our September issue.
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BUY NOW. FLY N

* Rubber nose cone

* Protective carrying case

» Electronic control mixing

* Replacement parts

Just charge the batteries and you are ready
to fly.

Open the case to your new R. C. Products
MC3 series airplane and you are ready to
fly. The MC-3 comes completely built with
radio installed. State-of-the-art, all plastic
molded components assemble easily in just
60 seconds and no other slope soaring
plane in its class comes close to its maneu-
verability and precision.

The MC3 is snugly packaged in its own
protective carrying case for ease of trans-
portation and has replacement components
available so that every time you fly, you are
flying a new plane. Available in white,
black or camouflage.
This advanced, high performance model
glider features:
» Aerodynamically efficient design
» 55 inch wing span
» 318 sq. inch wing area
» 37 inch fuselage length
*Semi-symmetrical airfoil
= Wingeron/Pitcheron
« Fight weight from 20 oz.
* 2 channel radio system

To place an order or more information,
please call or write to:

R. C. Products 7044 Arlington Ave.,
Riverside, CA 92503 (714) 351-9715

For a demonstration video, send check or money
order for $15.00 to: R. C. Products

7044 Arlington Ave., Riverside, CA 92503.

In CA, add 6 1/2% sales tax. Include name,
address, city, state and zip code. Allow 6-8
weeks for delivery.

© 1991 R. C. Products




ecently the news media informed us
that the remains of the airship U.S.S.
Macon has been found on the Pa-
cific Ocean floor off Big Sur, some
hundred or so miles south of San Francisco,
and considerably south of where it was
originally believed the ship had crashed into
the ocean during a storm back in 1935. Of
particular interest in the report was the fact
that one of the Curtiss “Sparrowhawk” air-
craft that went down with the Macon, was
discovered to be in remarkably good condi-
tion, and would probably be salvaged and
restored.

Remembering that we had published a
construction article for a control line or RC
Sparrowhawk at 1-1/2 inch scale some years
ago, we looked up the plan in our listings,
pulled out the corresponding back issue,
and discovered that the particular full-scale

(Below) Fairchild 51 built from Model Builder plan No. 7721 by Gordon Boose, Windsor, Ontario, Canada.

aircraft that model designer Charlie Smith
had chosen to build was one of the Curtiss
F9C-2 Sparrowhawks stationed aboard the
Macon, and probably on board when it
went down in the Pacific! How's that for a
kind of haunting coincidence!?

THINGS TO DO

Radio controlled model aircraft will par-
ticipate in the commemoration of the 50th
anniversary of the infamous attack on Pearl
Harbor on December 7, 1941. The event
will take place at the 1991 Top Gun Hydro-
Feston Ford Island, Pearl Harbor, Hawaii, in
October.

Based on the outstanding RC Air Show put
on by the Hawaii Miniature Aircraft Asso-
ciation (HMAA) during the 1990 Top Gun
HydroFest, the Commanding Officer of the
Pearl Harbor Naval Station, Captain Joel A.
Porter, U.S. Navy, requested the

Placed first in Novice Scale at the Annual Concourse of the Sun Parlor RC Flyers, Windsor, Canada.
Scale is one-inch, span 44 inches. Powered by geared Astro Cobalt 02 using four cells and turning an
11x6 prop. (Right) Reproduction of our March 1975 cover photo, showing Charlie Smith's model of a

Curtiss F9C-2 “Sparrowhawk,” as carried onboard the airship U.5.S. Macon (dirigible). More in text.

DRIHROP,
<KB‘ENCH

MODEL >

BUILDER
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Association’s return for this year’s show. It is
hoped that participation will include the
Byron “Tora Tora” type dog fight; the Cloud
Dancers, flying large scale F15s; and RC
Unlimited Racers, Inc., with four of the big
scale racing planes doing a Reno style exhi-
bition. Ducted fan demos will include Bob
and Patty Violett, Bob Fiorenze, and Dennis
Crook. Col. Art Johnson and Frank Tiano
will also be attending.

For more information about the Hydro-
Fest, contact Bruce Harlow, Chairman, 775
Punahou St., Honolulu, HI 96826, phone
(808) 949-6211.

Still out in the Pacific theater, Australia
and New Zealand will jointly host three
consecutive rounds of the FAI Free Flight
World Cup Championships during April
1922. Thefirstwill be held on New Zealand’s
North Island, with the following two in
Australia, in the states of Victoria and South
Australia.

Contacts for further information on the
details, dates, venues, accommodations,
travel, etc. are: Australia; Richard Blackam,
7 Leslie Rd., Gisborne, Victoria 3437, Aus-
tralia. New Zealand; David Ackery, 1 Tarata
St., Mt. Eden, Auckland, New Zealand.

[ ] L] L]

Received an announcement from Mel
Larson, Executive Vice President and Direc-
tor of the Circus Circus Hotel/Casino, Las
Vegas, Nevada, that the Eleventh Interna-
tional Tournament of Champions will take
place on October 22 through 25, 1992. This
time the purse, always the richest in the field
of radio controlled aerobatics, will exceed
$100,000.

As in recent years, a total of twenty com-
petitors will be invited from the United
States and from other nations. Aircraft speci-
fications will remain the same as in the 1990
TOC, but the following changes will apply.
First, there will be no bonus flight score for
biplanes. Second, the K (difficulty) factors
are being reworked to be more appropriate
for miniature, as opposed to full-size air-
craft. Third, the three-minute free program
will be incorporated into the main contest
rather than being a separate event, as in
1990. And fourth, judges will be moreequally
divided among experts in full-scale aero-
batic contests and specialists in aeromode-
ling.

For further information, and room reser-
vations, contact Circus Circus Hotel at P.O.
Box 14967, Las Vegas, NV 89114-4967,
phone (702) 734-0410.

LOOKING FOR

Where are you, Josh Harel? We received
a letter from the editor of the British maga-
zine, Radio Control Models and Electronics,
Kevin Crozier, who has a letter from you
requesting information on the Martin Baker
MB2 which was pictured on RCM&E’s cover
back in January of 1978. Unfortunately,
your address is not on the letter, and the
envelope was “deep-sixed.” If you see this,
or one of your modeling buddies sees it and
will pass it on to you, Kevin wants you to

continued on page 6

Dear Jake:

The last time | flew my Goldberg Eagle,
the battery in the transmitter went dead.
Fortunately, | had already landed, so no
damage was done.

This morning, as we were loading up the
carforatrip to the flying field, | remembered
that | had forgotten to charge that battery
since the last time out. Not to worry, |
figured. My wife hadn’tfinished packing the
picnic lunch yet, so | put the battery on high
rate charge for about three minutes while
she wrapped the sandwiches. That should
be safe, don’t you think?

Neil in New Brunswick, NJ
Dear Neil:

Absolutely, but don't try to operate those
sandwiches for more than twenty minutes
on only a three-minute wrapping.

Jake
L] L] L]
Dear Jake:

Hi, it's me, Tommy Smith.

Last week, Mr. Pierpont, our science
teacher, held an indoor rubber powered
airplane contest in the gym. Me and my Cub
Scout buddy, Raoul, entered our Sleek-
Streeks.

Raoul’s made a flight all the way to the
ceiling and got stuck in a light. | told Mr.
Pierpont that we could get it down with a
helium balloon on a string. He went back to
the classroom and filled up a balloon from
the helium tank. We tied a string on itand let
the balloon up to the ceiling. We could
make it bump Raoul’s plane, but it wouldn't
come loose from the light.

| suggested to Mr. Pierpont that if we put
some super glue on the balloon, we could
get it to stick to Raoul’s plane and then pull
itdown. He agreed, so | squirted some slow,
thick super glue on the balloon. Because
glue was involved, Mr. Pierpontinsisted that
he handle the balloon.

Since | didn’t have anything to do, | de-
cided to fly my Sleek-Streek. Unfortunately,
it flew through the string and cut it as Mr.
Pierpont was letting the balloon up toward
the ceiling. A heater blower came on just
then and blew the balloon down and out
into the hallway.

A minute or two later, the balloon floated
back into the gym with a toupee stuck to it
and Mr. Howell, our principal, in hot pur-
suit. He grabbed it about six feet in front of
Mr. Pierpont and shouted, “What’s going on
here?” Mr. Pierpont, with a string in one
hand and a bottle of super glue in the other,
was about to answer when Mr. Howell
noticed that his hands had become stuck to
the balloon.

ADVICE FOR
THE PROPWORN—
BY JAKE

In trying to get free, Mr. Howell must've
dug his fingernails into the balloon because
it popped right in his face. His toupee flew
up and stuck to Raoul’s airplane. Mr. How-
ell must've inhaled the helium from the
balloon, because in a voice that sounded
like a cross between Tiny Tim and Alvin The
Chipmunk he squeaked, “You're fired!” at
Mr. Pierpont. Then Raoul’s Sleek-Streek fell
down and stuck to his bald spot.

I have a technical question. Can Mr. Pier-
pont suspend me, if technically, he was
already fired by Mr. Howell?

Your friend, Tommy Smith
Dear Tommy:

I suppose not, if you want to make an issue
of it.  have a technical question for you, too.
What happened to the toupee?

Jake
Dear Jake:

What kind of snow skis should | puton my
airplane for winter flying?

Klaus in Stowe, VT
Dear Klaus:

It depends on what kind of winter flying
youplantodo . ..downhill, slalom, or cross
country.

Jake
Dear Jake:

| read in your magazine that microfilm is
the preferred covering for ultra light weight
indoor endurance models.

| didnt know what microfilm was, so |
went to the library to look it up. | asked the
librarian at the desk where | could find
information on microfilm, and she told me
the microfilm room was down the hall across
from periodicals. | was pretty impressed that
they had a whole room just for microfilm.

The microfilm room had another librarian
in it. | told her | wanted to find out about
microfilm. She told me to sit in front of the
microfilm machine and she would get some
formeto look at. | had no idea that microfilm
came from machines in libraries.

The machine didn’t make a lot of sense,
though. It looked like a TV screen. While |
was trying to figure out how the machine
made microfilm, the librarian brought over
some movie strips, put them in the machine,
and started showing me TV pictures of pages
from newspapers and books. When she was
all done she said, “Well, that’s how micro-
film works,” and asked me if | wanted to see
anything else.

I was confused. | told her | wanted to see
the microfilm that was for model airplanes.
She brought over another movie strip and

continued on page 6
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WORKBENCH continued from page 5

contact him so he can relay your request to
the builder of the model, one David Vaughan.

While you're at it, Josh, you might wantto
contact Dan Parsons, of Albuguerque, New
Mexico, who campaigned the contest trail
quite successfully a few years back with a
beautiful model of what we are sure was the
same aircraft. Dan is the guy (no charge for
the plug, Dan) who markets extra light-
weight fiberglass cloth for model finishing
purposes. Contact him at 11809 Fulmer Dr.,
N.E., Albuquerque, NM 87111, phone (505)
296-2353.

CLARIFICATION

In Bob Stalick’s “Free Flight” column,
May 1991, he talked about the disappear-
ance of the great little Astro Flight electric
starter for Half-A engines (mine hasn’t dis-
appeared, but it doesn’t get much use).
Obviously, they became scarce because
Astro Flight is just a little more interested in
running electric motors than in starting
“infernal combustion” engines, so produc-
tion of the starter was discontinued.

Bob then confused the issue just a little by
saying, “. . . they are available again. Con-
tact Miller RC Products, at P.O. Box 425,
Kenwood, CA 95452 (the 94952 was incor-
rect), or call (707) 833-5905." What Bob
meantto say was that, yes, half-A starters are
again available, but they are not Astro
Flight's, they are a product of Miller RC! The
Miller RC 1/2A Mini Starter sells for $34.00,
and . . . read carefully now . . . they do have
rubber insert cones for the Astro Flight starter
as well. Got it?

NAME THAT MODELER

Received a nice letter from a modeler I've
known for many years, though | haven’t
seen him since he was a youngster, |im
Bonnema. Jim'’s father is Vince Bonnema, a
pioneer RC modeler who was a consistent
winner of East Coast contests in the 1950's
and early 1960's. Several of his designs were
published in classic issues of Air Trails
magazine. Jim’s brother, Ken, designed and
built the Reed Special biplane flown by
Steve Rojecki to first place at the 1984 TOC.
Ken also has had some articles published in
Model Builder, the most remembered of
which is the “Brushfire” precision aerobatic
ship, published back in 1980, but still con-
sidered a competitive design 11 years later.

Anyway, Jim corrctly identified the mys-
tery modeler pictured in the June issue as the
famed Ben Shereshaw, formerengine manu-
facturer (the Bantam 19), and designer of
many beautiful models that are considered
the “cream” of Old Timers, such as the
“Super Bucaneer,” “Nimbus,” “Custom
Cavalier,” “XP-3,” and many others. Inci-
dentally, Jim, we saw Ben, and his son Jon,
at the 1991 WRAM show, and he’s lpoking
great.

Jim also caught a boner that we commit-
ted in the January, 1991 issue. We identified
Ed Kazmirski’s World Championship pat-
tern model as a “Taurus” instead of the
“Orion” that it was. He designed both
models, which became two of the most

popular kit models ever to appear on the
market, both produced by Top Flite Models,
then under command of its founders, Sid
Axelrod and Mike Schlesinger.

S.A.S.E. PLEASE!

We received a letter asking for informa-
tion about flying bodies, not the type you see
on some of our wonderful, educational
movies on TV when someone pushes the
button on a radio controlled bomb, but the
type of flying machine that does not depend
on wings, but instead, on the aerodynamic
shape of the body, or fuselage. Our best
answer is, “See this issue,” as it features the
first of a two-part article on Skip Ruff’'s RC
version of Roy Clough’s original “Martian
Space Ship” design.

Our main reason for bringing this up is
that often times, readers will write in and ask
for information requiring a mailed return
answer. Please understand that we’re not
being chintzy about spending 29 cents for
postage, but to answer your questions, we
have to hopefully only take a few minutes to
come up with an answer (how much can we
carry on the top of our head?), then write an
answer, turn it over to a secretary, have her
type the letter, bring it to me for signing, and
finally taking it to the mail basket. It’s not the
cost of materials and postage that causes a
problem as much as the time consumed to
provide an answer. That time has to be
deducted from the processing of plans or-
ders, the processing of subscriptions, and
the many daily requirements of keeping a
publishing office on schedule. Please, when
asking for a written response, send a stamped,
self-addressed envelope with your request.
In most cases we can jot an answer on the
margin or back side of your letter, stuff it
back into the S.A.S.E., and drop it in the
“Out” basket.

Of course, if you write in and ask which
issue a certain article appeared in “about 12
years ago,” that had to do with the evolution
of slope soaring flying wing gliders, we'll
probably invite you to come to our maga-
zine warehouse, so you can go through 230
issues and find it yourself! MB

DEAR JAKE continued from page 5

showed me TV pictures of pages from your
magazine.

She must have noticed my perplexed look,
because she asked me if anything was wrong,.
| thanked her for the slide show, but told her
all  wanted was to see the kind of microfilm
that covers model airplanes. She said, “You
just saw one.”

| gave up and went home. What in the
world was going on? Can you straighten me
out on microfilm?

Richard in Rhode Island
Dear Richard:

I don’t know where you people get your
information. You and the library are both
way off base. Microfilm is a Kodak product
that spies use in those tiny little cameras
hidden in their tie clips.

Jake MB
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Here are just some of the programs AMA

offers its members, fulitime:
Adistingulshed past. = Coordination with AMA clubs to secure and keep flying sites
An ambitious future. 50 you stay in the air.
it’s time to join AMA. = A solid relationship with the Federal Communication Commission
Since 1936, AMA has worked fullime, (FCC) that keeps radio channels open and available.
year-round for you and the sport of = Comprehensive insurance package for all members and clubs

to cover liability, accident/medical, fire, theft and vandalism,
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take it as seriously as you take the SoVings on eyewear.

fun Of_ oefomodeli ng. As a non-profit = MODEL AVIATION magazine subscripfion to give you all the news
organization, we must rely on member you need, plus building and flying stories, month after month.
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efforts on your behalf. More m The National Safety Code, developed and monitored by AMA.
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pledged fheir Support 1o us, bu plus free support materials to schools.
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flying through more than 2,000 U.S. clubs.
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The “Big Bingo” from Ace RC.

- "h-gl:.'_-'_' 5

The Ace Digipace Il radio system battery cycler.

The Cox Hobbies .020 RC “Turbo Centurion.”

ike they say at Ace RC, 116 West 19th
St., Higginsville, MO 64037, phone
(816) 584-7121, FAX 7766, “It is an
accepted fact that the majority of radio
failures can be attributed to battery prob-
lems.” So saying, Ace has modernized and
enhanced its well-known Digipace NiCd
cycler to the Digipace Il, with an assembled
listpriceof $159.95. Ace’sclaimthatitisthe
most advanced and versatile Nickel Cad-
mium Battery Management System avail-
able, is probably difficult to dispute.
What's bigger than a Bingo? How about
the “Big Bingo?” Pretty easy to recognize as
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Astro Flight
Cobalt 15 FAI
Racing Motor.

The versatile Ace RC Pro 810 narrowband,
dual conversion AM receiver.

: = -

T T ;|.

Astro Flight Cobalt 40 FAI Racing Motor.

BB il 77 AN RS LS TR, W— —

a “Doc” Mathews design, the Big Bingo is
Ace’s latest airplane kit, definitely in the
giant class. With a span of 85 inches, a wing
area of 1425 sq. in., and power recommen-
dations in the 1.08 to ST3000 two-cycle, 1.2
to 1.6 four-cycle, or Q35, G23/38 gas en-
ginerange, itfits the description. Kit features
the typical lite ply “tab lock” fuselage con-
struction, along with hardwood wing spars,
lite ply ribs, and formed leading edges. The
light-weight wing is two-piece for easy trans-
porting. There's a 3/16-inch thick T-6 alumi-
num landing gear, with wheel pants, and a
complete hardware pack with heavy duty
linkages. For control, all that is needed is a
basic four-channel radio system.

And speaking of radios, this has been the
main game at Ace since its beginning back
in the fifties. Latest offering is the Pro 810
narrowband, dual conversion AM receiver.
In addition to being the perfect match-up for
the new Ace Micropro 8000 transmitter, the
Pro 810 will also listen attentively to your
favorite existing gold stickered transmitter of
most any other make, all you need do is

specify the brand and the band! Notonly are
they available for all even and odd 72 MHz
airplane frequencies, but also for the even
and odd 75 MHz surface frequencies . . .
particularly good news for the scale boaters,
who can make good use of all eight opera-
tional channels! All the Pro 810’s list in the
$90 range.

@#$%8&*"<]+! We just lost over a half
hour of valuable word processer time! The
fourth new item from Ace RC is the 1991
Catalog. There’s no way you can just thumb
through this thing without getting trapped!
It's like opening a bag of potato chips. One
thing just leads to another!

The overall theme of the catalog is “Made
in America.” It is basically divided into three
sections: First are the products manufac-
tured by Ace, followed by umpteen items
produced by other manufacturers that Ace
distributes and/or retails to the consumer,
and finally the components listing . . . all the
items individually available that are used by
Ace to manufacture all of its products. Like
we said, they could have printed the catalog




Astro Flight Cobalt 60 FAl Racing Motor.

* 1991 + FCC/AMA
* ULTRA Narrow Band

*Dual Comversion

o re

® MICRO 535

Platinum Series Receiver

* Pager Proof & X-TAL Filter

@

Latest book from Hannan's Runway.
Lotsa plans!

The very small RCD Micro 535 FM receiver.

Ducted fan T-33 from “Builder's Package” by
Leading Edge Models.

The gold stickered Cobra and Cobra Three
radios from Cox Hobbies.

Stencils for |
air-brushing,
from Badger

Air-Brush Co.

on flypaper, it's no easier to put itdown once
you pick it up! If you're a glutton for punish-
ment and know how to control your urge to
spend, order the catalog for $2.00, butdon’t
claim we didn’t warn you!

L] L] L]

Once a modeler gets past the beginning
stages of using electric power for flying RC
model aircraft, the selection of high quality
motors becomes paramount, particularly for
the flying of larger and competitive models.
This is where Astro Flight Inc., 13311 Beach
Ave., Marina Del Rey, CA 90292, phone
(213) 821-6242, comes into the picture.
Whether in boat racing, car racing and truck
pulling, or electric powered flight competi-
tion, the serious modelers turn to Astro
Flight for electric motive power.

Astro Flight has three new motors, all with
cobalt magnets, to fill many of the needs for
competition and sport flying. They are the
Cobalt 15 FAI Racing Motor, the Cobalt 40
FAI Racing Motor, and the Cobalt 60 FAI
Racing motor. All of these motors use a
special steel field ring for maximum mag-

Molded epoxyglass cowl and
wheel pants for Goldberg
Ultimate, by R/C City.

netic flux, and the new slotted silver racing
brushes. The Cobalt 15 is designed for FAI
10-cell F3E sailplane competition, and fea-
tures a seven-slot armature wound with
seven turns of 19 gage wire. For directdrive,
the Astro 8 x 4.5 folding prop is recom-
mended. For gear drive, the Astro 4033 gear
box and Astro 12 x 9 folding prop.

The Astro Cobalt 40 is designed for 21 to
24-cell Pylon Racing, and for RC aerobatic
competition flying. It uses an 11-slot arma-
ture wound with six turns of 19 gage wire.
Fordirectdrive, an APC 9 x 8 prop is the way
to go. For gear drive, use the Astro 4041 gear
box and an APC 12 x 9 prop.

At least for now, the Astro 60 Cobalt is the
big horse in the line. This is the motor that
powered the Silver Medal winning United
States F3E team at the 1990 World Champs.
This motor uses a heavy steel four-pole field
ring, and a special 22-bar armature lamina-
tion for lower hysterisis and circulating
current losses. It uses four of the new slotted
silver racing brushes, and a six-turn wind-
ing. The Astro 205 electronic speed control

is also recommended for this motor.

For more information, contact Bob
Boucher, and while you're at it, ask him
about his new, low-loss, gold-plated, polar-
ized connectors. And be sure to tell him you
read about it in Model Builder.

L] L -

Let’s give Cox Hobbies, Inc. a round of
applause for the best new idea to help the
raw beginner to succeed in his first attempts
at radio control flying. Called the “Failsafe”
radio system, it is offered as part of the
complete ARF (Almost Ready to Fly) pack-
ages featuring the little electric powered
“Flybay,” or the .020 gas powered “Turbo
Centurion.”

Both of these models are controlled by
rudder only, a method of control that may
not be familiar to recent RC modelers, but
one that many of us cut our teeth on in the
1950's and early 1960's. Yes, Martha, we
won't go into detail here, but you can con-
trol your model’s altitude as well as its flight
direction with rudder-only control. And to
protect the novice from the major cause of

MODEL BUILDER 9
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Giant scale Fokker D-VIl and SE-5A from
Rich Uravitch plans.

Wally Simmers'
Gollywock (above)
and Jabberwock
from Midwest
Products.

Two new RC
gliders from
Minimax.

crashing that comes with the earliest flights
. . . over control . . . the Failsafe system
prevents this. The transmitter has only two
control buttons; one for right turns, and one
for left turns. You should only push a turn
button momentarily to change the plane’s
flight direction, and continue with momen-
tary pushes if you want to keep the model
turning in a chosen direction. However, the
novice will invariably hold the button down,
which would keep the rudder turned, and
spiral the plane into the ground before the
tyro even knew what happened. The Failsafe,
on the other hand, automatically turns off a
moment after the button is depressed, no
matter how long you hold it down. If you
want more turn, you gotta push it again,
Tony! Sure, if you furiously “machine gun”
one button fast enough, you could probably
still spiral the model into the ground, but this
will be on stupid purpose, and not by mis-
take!

Caution: The Cox “Failsafe” radio receiver
does not meet the 1991 narrow band re-
quirements, so will not be safe to fly with
“gold stickered” radios operating in the same
area. However, we can agree with the con-
tention that the use of one of these little
package RC models will be for a relatively
short time-span, and that the novice who
will get hooked on RC will move up to “the
gold,” having spent only a small amount of
money in the process of discovering a great
new hobby for himself!

And speaking of “gold,” Cox Hobbies
now offers the the Cobra radio system, with
the “creature comfort” transmitter, in both
two and three-channel modes, and with
narrow band, dual conversion 1991 receiv-
ers! Both transmitters feature the dual con-
trol single stick, while the “Cobra Three” has
an additional third channel “finger tip”
control, for throttle, flaps, spoilers, or what
have you.

For more information, watch the Cox ads,
or write to Cox Hobbies at 350 West Rincon
St., Corona, CA 91720.

L] L] .

RCD, Radio Control Development, Inc.,
9419 Abraham Way, Santee, CA 92071,
phone (619) 449-1112, FAX 1002, has just
introduced the Micro 535 FM five-channel
Dual Conversion receiver. Smaller than the
space it takes here to tell about it (1-7/8" by
3/4" by 1-1/8"), it even takes up less space
than the average two-channel receiver. And
though as bullet proof as the seven-channel
RCD Platinum receivers, it's obviously not
armor plated, as it weighs less than one
ounce! Surpassing all AMA 1991 guide-
lines, it is available on both 72 and 75 MHz
frequency channels, and is compatible with
most popular radios and connector types.

L ] L ] L ]
The latest book to take off from Hannan’s
continued on page 108

\INIM 4y

" ENTERPRISE

FEDERAL & STATE TRADE MARK REGISTRATION. 1963

PO BOX 2374, CHELAN WA., 988186

All Hinimax kits guaranteed
or return within 10 days
for refund § Rolled Plansg
All parts machined to

exact size; no sanding
required; Jjust drop

in and glue ® Hidden antenna
Complete harduware package @
Factory Direct

Information: 1-509-8683-1288

Orders only: 1-800-328-1288 Price:

10 AUGUST 1991

I.
——

MINIMAI 2002

Z Meter Sailplane

For the Expert

HMaster of lightest thermals
Hing Span
Length:

HWeight Complete:
Wing Load:
Airfoil:
HWing Area:

3 Meter

78 in.
43 in.
19 o=.
3.8 oz.aq. ft.
ME1033
719.250

$46. 00

Wing Span:
Length:

Wing Load:
Airfoil
HWing Area:
Price:

MIN IMA> 10003<

2 pc.,D Capped, Webbed HWing

Woight Complete:
3.8 oz.aq.ft.

1095.187 aq.in.

MINIMAX 700

For the Novice Builder
32 pg. inst. manual
174 pictures
Tech. Support

Dial 509-683-1288
Wing Span:
Length:

HWeight Complete:
Wing Load:
Price:

118 in.
44 in.
23 oz. 78 in.
43 in.
19 o=z.
3.8 oz.8aq.ft.

£46. 00

ME1033

$68. 00




R C Systems inc.

5400 Cornell Rd, Ste A - Cincinnati, OH 45242

FLIGHTSTAR 40 ARF

ROYAL 40T ARF

SALE! $94.95

MINIATURE AIRCRAFT

- $359.95
- $369.95

XCELL 60 - $479.95 XCELL 30
CUSTOM - $659.95 XCELL 40

KALT Helicopters

We have the LARGEST SELECTION OF
KALT PARTS AND KITS IN THE U.S.

- $539.95 Omega - $789.95

Cyclone RTF - $489.95 Cyclone - $329.95
_ BOATS

CESSA 1882 - $139.95

Excalibur

Key West - § 49.00

Lap Cat | - $109.95 Hydro Spd - § 54.00
HD Hustler - $399.95 Skater - $179.95
Pringles - $144.95 Miss Bud - $144.95
Systems -% 97.00 Hurricane - $179.95

R C Systems carries a large selection of gas
and electric boat accessories, drive units,

I CHARGERS

Protech 701 - $43.95 Astroflight 111 - $79.95
Protech 702 - $36.95 Astroflight 112 - $69.95
Protech 706 - $79.95 Astroflight 114 - $37.95
Protech 707 - $54.95 Astroflight 115 - $47.95

Digipace Kit - $69.95 DMVC -$ 4045
Chargemaster - $44.05 CVCKit - § 2795
Field Charger - $35.93 Digi/Auto - $114.95

IS GYROS

JR 120 $ 109.95 SG-X $ 79.95
JRI130 $ 79.95 Futaba 153 § 109.95
SG-1  $109.95 Futaba 154 $ 64.95
h JETS
Agressor [ - $495 KBV.82 -$295
Viper - $495 Fan Unit - $225
Sabre - $525 Robostrut - $110
[ MISC.
Metric Hardware Glow Plugs Fuel
Propellers Fuel Pumps  Airbrushes
Spinners/Hubs  Fuel Line Balsa
., Coverings Smokers Rockets
Glues / Paints Heat Guns Servos
Finishing Resin  Irons./ Socks  Dubro
Dopes / Decals ~ Wheels Goldburg

R C Systems is the largest

Schluter Service Center. We
carry the full line of parts and
kits.

All Heli parts 10% off.

B RADIO SYSTEMS

R C Systems specializes in JR Radio Systems. We
carry ALL models and the complete line of parts
and accessories in stock. Servo upgrades available.

PCM 10 Helicopter - $744

X347 FM Now Available!

MAX 5 FM Heli - $239

PCM 10 Airplane - $699 GALAXY 8 Heli - $339
MAX 6 PCM Heli - $314 MAX 4 AM Air - $114
MAX 6 FM Air - $179 X347 PCM Heli - $449
JPB 2/148  -$ 54.95  JUHPS 5101 - $439.95
JPB MC112 -$ 8495  JUHF 4/5101 - $349.95
TUAPS 4/148 - $379.95  5NLH 4/148 - $219.95
JUHFS 5101 - $359.95  9VAP 4/5101 - $629.95
TUAFS 4/148 - $319.95  OVHP 509201 - $749.95
VG4R FM -$118.95 VG6P PCM - $234.95
VG4R AM -$18995 VGIPFM - $229.95
VG6H FM -$379.95 SP7PPCM - $299.95
RCD
Shredder 2CH - $39.95 7CH FM RX - $69.95
Micro Sch -$69.95 2CH Wheel - $54.95

I AIRPLANEKITS

Super Chipmunk - § 74.95
Sophisticat Lady - $ 29.95

Falcon 56 -$ 49.95
Ultimate Bipe - $ 99.95
Eagle 11 -% 4995
Electra -$ 29.95
I3 Anniv Cub - § 5295
Gentle Lady -5 19.95
Sky Tiger -$ 4995
Flightstar .40 - SALE!
Avistar .40 - $109.95
UltraSport 40 -$ 79.95
UltraSport 60 - $ 89.95

FS Spitfire 40 =$ 55.95
FS Mustang 40 - $ 46.95

Mid Mustang - $ 61.95
Messerschmitt - $ 68.95
GP Mustang - $ 72.95
P40 ARF - $229.95
Super Hots - $69.95
Hots 11 - $59.95
AeroStar 40 - $57.95

AeroSport 40 - $54.95
Royal 40T - SALE!
Royal 20T  -$ 79.95

This ad contains a partial listing of the products we
sell. We have over 10,000 different items to choose
from. Look for our new 75 page Spring Catalog.

— WE GUARANTEE
LOWEST PRICES !!! —

Why shop all over the ¢

ountry ? You don't need

to make dozens of phone calls, pay packing and
handling on multiple orders and spend hours
trying to get good prices and delivery...

We will match or beat any

advertis

I ENGI
ENYA 80 Heli - $199.95

ed price.

NES
0.5. 61 SFN-H - $179.95

ENYA 60 XF4 - $169.95 0.S. 61 SF - $179.95
ENYA 60 Heli - $199.95 0.S.40 SF - $134.95
ENYA 50 Heli - $149.95 0.S. 40 FP -% 69.95
ENYA 35 Heli -$11595 0.S.32 Heli - $124.95
ENYA SS40 -$ 6995 0.S. 108 FSR - $239.95
ENYA 120R - $309.95 0O.S. 120 SUR - $349.95
Super Tiger 34H - $129.95 Rossi40 - $169.95
Super Tiger S45 - 511995 Rossi45 - $189.95
Super Tiger S61 - $129.95  Rossi 60H - $259.95
Super Tiger 3000 - $219.95

Webra 61 - $179.95
YS 45FS - $139.95 Webra 50H - $159.95
YS 60 Heli - $249.95 Webra 40 - $ 69.95
YS 61 Air - $209.95 Webra 28H - $105.95

K&B 3.5 Outb - $99.95

K&B 11 Outb - $219.95

We have a large inventory of engine parts
for ENYA, Rossi and Webra engines.

SPECIAL PURCHASE

SUPER CHOPPER!

HIROBO

SST CONDOR EX - Cone Start__$479.00

- SUPER PRICE!

Retail $895.95

10am - 9pm Mon - S
1-513-489-3232 For
1-800-545-4354 For

Amex
Add 2 %
at 12pm - 6pm Sun
Service and Info.
ORDERS ONLY!

< Any .30/ MAX 5 [5 NLH |MAX 6 | 6NHP Basic Package of
RELICORTER~ |\ BX581 et Em‘Kiu’Eng Kit/Eng|Kit/Eng| Kit/Eng| _Field Accessories
Shuttle Z Asb $269.95 | $389.95| $629.95| $609.95] $699.95| $679.95 | Electric Starter, Fuel Line
Shuttle Z Asb/Eng | $339.95 | —— | $579.95| $549.95|$649.95| $629.95| Glow plug, Glow Battery
Shuttle ZX Kit $269.95 | $389.95|$529.95| $509.95|$699.95 | $679.95| Manual Fuel Pump,
Shuttle ZX Asb | $309.95 | $429.95|$569.95| $549.95($639.95|$619.95| Glow Clip $44.95
Shuttle ZX Asb/Eng| $389.95 $629.95| $609.95|$699.95|$679.95 Deluxe Package
Enforcer $259.95 | $379.95)$619.95( $599.95|$689.95| $669.95 [m——emet s
Enforcer ARF $289.95 | $409.95$649.95| $629.95|$719.95$699.95| 5\ "1 LT X o Panel &
Concept DX Asb | $259.95 | $379.95|$619.95| $599.95$689.95|$669.95 Cunne‘;wf'gmhw SN
Concept DX/Eng | $359.95 $599.95( $579.95$669.95($649.95| T e e Fuel s
Concept SE $299.95 | $419.95|$659.95| $639.95($729.95($709.95|, e e e
Concept EP $299.95 $Call |$Call |SCall |$Call |2 prve SAREITESS
12v Battery $99.95
Concept SX $349.95 | $469.95|$709.95| $689.95|$779.95|$759.95
Whisper * $199.95 $Call |$%Call |$699.95|% Call Tuned Pipes - $52.95
Whisper ARF * $229.95 $Call |$Call |$729.95($ Call Mufflers From - $19.95

* Whisper packages include Gyro, Speed Controller,

Micro Servos and Ba

ttery




RATING THE PACKS

n the July column | reviewed the results
of my tests with the 1500 mAH SCR cells
available from CS Flight Systems. My
conclusion was that these were honest
1500 mAH cells. They delivered 1500 mAH
at 11 amperes drain, which is typical of
currents used in electric flight. The 1500
mAH SCR cells from CS are 7mm longer and
8 grams heavier apiece than the sub-C size
thatis very popular. This is certainly accept-
able, but now we are seeing SCR sub-C
packs that are advertised as 1400 mAH. |
decided totry these to see how they matched
up to the CS packs.

I bought a six-cell Sanyo SCR 1400 mAH
pack marketed by Graupner and cycled it
“asis.” This gave a capacity of 78 Am (1300
mAH) at a typical current of 11 amperes. |
calculated the internal resistance of the pack
by using load/no load voltage and current,
No load voltage was 8.17; under load it was
7.51 volts at 11.5 amps, which calculates to
.057 ohms for the pack, or 9.5 milliohms per
cell. This is very good; most packs will show
about 12 milliohms per cell.

By now, you all know my opinion of
commercial battery pack assembly. | took
apartthe battery pack, stripped off the straps,
and reassembled the pack with Stage 111 #12
flat braid for connections. The rewired pack
tested at 8.20 volts/7.71 volts/11.9 amps,
which works out to 0.0412 ohms for the
pack, and 6.9 milliohms per cell. As you can
see, the original straps and spot welds ac-
count for an increase of 38% in the resis-
tance of the pack. The detailed discharge for
the rewired packs was as follows through
four 12-volt headlight bulbs in parallel:

Total
Minutes Volts Amperes Amp-minutes
0 765 119 —
1 713 114 11.6
2 711 114 23.0
3 707 113 343
4 698 11.3 45.6
5 6.86 11.2 56.9
6 6.65 11.0 67.9
7 6.00 104 78.2

The 78.2 Am translates to 1303 mAH.
This is the same capacity that | got for my
three-year-old 1200 mAH SCR pack that |
reported on in the last column. The internal
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resistance of the new pack is better; the old
pack is 9 milliohms per cell. Other than that,
I saw nodifference between the packs. | have
a feeling that Sanyo has altered the test
criteria for their packs. If they are rating them
now at a lower discharge rate, the capacity
ratings will go up. If you have the “old” 1200
packs, and are considering going to the “new”
1400 packs, be aware that they may both be
1300 mAH packs for our style of use!

If you have experience with the “new”
1400 SCR packs, | would be very interested
in youropinions. So far, it looks to me like the
only way to geta true increase in capacity for
SCR packs is to go to larger cells, such as CS
Flight Systems markets.

Jim Martin and | had a long talk at the
Nuremberg Toy Fair about the problem of
motor ratings. Jim is owner of Hobby Lobby
International, which sells Graupner, Pletten-
berg, and Marx motors. Jim supplies more
data about the motors he sells than any other
retailer, but there is still confusion about
whatinformation will best help the buyer use
the motor. Bob Kopski has made the point
many times in his column that manufacturers
should supply us with better motor informa-
tion. It is, after all, to the manufacturers’
advantage to do so. The buyer will get the
best performance for his application, and
buyer satisfaction will mean more sales. We
all know the other extreme, such as “Super-
Turbo-Mega-Purple-Stripe-Modified,”
“Daytona401GE” or“520132/T"! The labels
have been changed to protect the “inno-
cent”!

The minimum information that will let a
buyer completely characterize a motor is the
following: the no load rpm/no load motor
terminal voltage/no load current draw, along
with the rpm/motor terminal voltage/current
draw at any load. Six numbers is all it takes,
and far less than an hour of the manufacturer’s
time. I think all motors should come with this
information. Please note: the motor terminal
voltage is not some “nominal voltage” that
information sheets are so fond of listing. It is
the actual measured voltage at the motor
terminals. The no load information gives the
“loss resistance,” and the no load plus the
load information gives the armature resis-
tance and speed constant of the motor, as
outlined before in this column.

The manufacturer could do more, of course.
If six numbers are too much to list, then all
that is needed is the “loss resistance,” arma-

BY MITCH POLING

ture resistance, and speed constant. Just
three numbers!

Finally, why not a graph of the motor
efficiency, rpm, currents and power out? |
consider this optional, but nice. You can,
with such a graph, work out the loss resis-
tance, armature resistance, and speed con-
stant. The problem with such graphs is that
they are usually presented in terms of a
constant voltage at the motor terminals.
That is not the situation in use. We have to
use the motor with decreasing voltage at the
motor terminals as current goes up. This
makes it hard to use constant voltage graphs
directly without finding the loss resistance,
armature resistance and speed constant. So,
I do consider them an option.

I have, inthe past, said that using the input
power of a motor, or using the Astro 05, 15,
40 system will give you an idea of the capa-
bilities of the motor. That is true in a general
sense, in that you can predict what the
weight, wing area, or wing loading of a
plane should be. However, when it gets
down to the nitty gritty of what rpm, what
current, and what operating efficiency you
want, you need more help than that. So,
how about the load/no load numbers,
manufacturers? | think the manufacturers
who will supply these will find that they
have a competitive edge, and it doesn’t cost
much to do so, either! All it takes is a
tachometer, DVM, and ammeter.

I finally bought a computer! | saw a good
deal on a Commodore 64 with disk driven
color monitors and dot matrix printer. | then
proceeded to wade into Basic. It has been
awhile since | did programming, and | am
impressed by how closely Basic resembles
Fortran, the language | learned twenty years
ago. Anyhow, | now have a program that
does most of what | want, given the motor/
battery wiring resistance, armature resis-
tance, and speed constant. It prints a table of
the current, system efficiency (motor and
battery), rpm, and power out in watts. The
graph shows the rpm, power out, and system
efficiency plotted against current. The graph
routine is very general purpose, and can be
done by a daisy wheel or dot matrix printer.

If you would like to have a copy of the
program listing, send an SASE and one dol-
larto cover my costs. The program is written
insimple Basic, so it should run on most ma-
chines with only a few changes, such as
LPRINT for PRINT#3 (the Commodore



Spitfire and Me-109
scale models by
Bauer.
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| A6-7 cell sport model produced
in Spain by Modelhob.
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command for using a printer). For that mat-
ter, for your dollar | think | can include an
instruction sheet on how to get the motor
constants, and sample output, plus a list of
motors/motor constants that you can play
with. The program is about a hundred lines
long, which is a fair amount of typing, a little
over a page.

As said, the IBM PC will require some
changes in some of the commands as well.
But, for a dollar, you are not taking much of
a risk! | think you will find it fun to try out
motors on the computer. However, there
are mutterings about “computer widow”
around my house, and | have never heard
“model airplane widow” mentioned here!
So, beware that computers may be a more
dangerous hobby than model airplanes! And
this is with a “little” computer; | wonder
what it would be like if | had one of the big
ones?

Speaking of computer programs, Bill
Young, who writes on scale electrics for RC
Scale Modeler, has a set of programs avail-
able for the IBM PC. These programs will
predict performance for any plane, given
the wing area, weight, number of cells,
operating current, and prop. The programs
will also predict what prop will be best, and
minimum and maximum flying speeds. |
think the price is $25 with the disk. Write Bill
with an SASE at 8106 Teesdale Ave., North
Hollywood, CA 91605.

Bill also sells scale drawings, model plans,
and photograph sets. How about a Horten
IX? Bill has the plans. It was a German flying
wing prototype at the end of WW II, with
buried-in-the-wing twin jets. It looks like a
stealth jet, way ahead of its time. Tell Bill |
sent you!

NEWSLETTERS

| get several newsletters that are very good
sources of information, and as | haven't
mentioned them recently, now is the time!

Model Flyers newsletter. Itis published every
four months, and isonly $5 a year! This is by
farthe bestdeal around. Send your money to
Ben Almojuela, 1941 6th Ave. W., Seattle,
WA 98119. When you do, include some
info about your activities; the editors always
like to have new material! Recent issues of
Charge Ahead! included articles on design-
ing electric aircraft, full-size plans for the
Electro Flea (my design), reviews of electric
throttles and chargers, and contest reports.

Silents Please! is the newsletter for the
Silent Electric Fliers of Long Island. The
editor is Don Mott, Box 461, Ridge, NY
11961. Nothing is said in the newsletter
about what it costs for a year. | usually send
$10 with a note to send copies “for as long
as the $10 lasts.” | have had no complaints
from editors! Silents Please! has good kit
reviews, conversion of gas kits to electric,
inside news on the electric scene, and con-
test announcements for the Northeast area.

Watts Current is the club newsletter of the
Westmoreland Electric Soaring Society, 332
39th St., Pittsburgh, PA 15201. It is much
more like a club newspaper than the other
newsletters, with lots of member news,
opinions, and comments, plus contest cal-
endars for the area. This is a lively and fun
newspaper.

The Ampeer is the newsletter for Electric
Fliers Only, editor Ken Meyers, 1911 Brad-
shaw Ct., Walled Lake, MI 48390. Subscrip-
tion is $10 a year. The Ampeer is a very
interesting mix of excellent technical infor-
mation plus frank comments on some items
that do not work out so well. Newsletters in
general, by the way, are the best source for
this inside information. Magazine writers,
including myself, do not usually publish
negative comments. This is basically so we
do not have to deal with the hassle that
usually follows doing so! | appreciate and
am appreciative of the greater latitude in the

The Ampeer. Recent issues include guide-
lines for designing and building electric
sport scale by Keith Shaw, prop design,
reflex charging of NiCds, and local contest
events. Last, but not least, Ken reminds me
totell you all that their Mid-America Electric
Fly is July 20-21, in Saline, Michigan. Con-
tact Ken at the above address, or telephone
(313) 669-8124.

DEAF Notesis the newsletter for the Dallas
Electric Aircraft Fliers, editor Frank Korman,
5834 Goodwin, Dallas, TX 75206. They
have a fun-fly in October. The November
issue had an excellent article by Keith Shaw
on how to get the most out of the Sermos
connectors.

Uh-oh, I'm about out of room in this
column, and still no pictures! So here are
some for your entertainment that | took at the
Nuremberg Toy Fair. The Flyboy is a simple
beginner's plane, with rudder and elevator
controls, sold as a package with the radio,
by Cox. | have not flown it, so cannot say
what the performance is. If any of you have
one, | would be very interested in a report.

Bauer Models had a completed MiG-15
electric ducted fan on display. Itis not as big
as | had thought, and it is much more attrac-
tive than | had thought it would be. The other
photo shows the impeller for it. These are
sold in the U.S. by Hobby Lobby Interna-
tional. Bauer also has an electric Spitfire and
Messerschmitt with fiberglass fuselages and
sheeted wings. The workmanship is im-
maculate.

The next photo is an electric trainer by
Modelhob, a Spanish company. It is the 6-7
cell type, rather attractive, but | don’t think
Modelhob has any distributors in the U.S.

Well, for now, be informed, fly electric!
My 29-cent postage USA address is: Mitch
Poling, 7100CSW/MC, Box 734 PSC 2, APO
NY 09220-5300; or for international post-
age, Normannenweg 20, 6200 Wiesbaden-

Charge Ahead! is the Puget Sound Electric  newsletters. Anyhow, | save every issue of  Biebrich, Germany. MB
ENGINES - ENGINES AIRPLANES --——-AIRPLANES
ENYA 15 R/C w/ MUFFLER —-eeomeeee 44.99 GOLDBERG SUPER CHIPMUNK -——---- --—-—-— B6.99
ENYA 25 SUPER SPORT w/MUFFLER - 59.99 GOLDBERG ULTIMATE BI-PLANE —-—emeeeeee- 109.99
ENYA 30 SUPER SPORT w/MUFFLER —-----—- 62.99 GOLDBERG EAGLE Il 56,99
ENYA 40 SUPER SPORT w/MUFFLER -~ 63.99 GOLDBERG ANNIVERSARY DUB ——-——---e- -~ 6299
ENYA 45CX W/MUFFLER ----emeeees o 115.99 GOLDBERG FREEDOM 20 —------eessmeeeemeeaa. - 37.99
ENYA 80 4C W/GLOW PLUG ---wersvene e 236.99 od el S u p p | y GOLDBERG SKYTIGER - --ermrenccceceneae 68,99
ENYA 80 4C w/GLOW PLUG oo 278. GOLDBERG ELEC‘[I;A ng:_fuxe St S gg
ENYA 120 4C gear pump --—-------w-eeeeeenee 350,99 GOLDBERG GENT SUEl et DY
FOX 25 w/MUFFLER 47.99 2 NGSPORTTHOEN DR | GOLDBERG SOPHISTICATED LADY e 31.99
FOX 40 w/MUFFLER 52.99 z MIDWEST AEROSTAR 20 - sememeeeremneee: 52.99
FOX 40 std. w/MUFFLER --——-———-—-—- 61.99 F MIDWEST AEROSTAR 40 ---v--ssereeemeseeaae 62,99
FOX 4088 ABC DELUXE w/MUFFLER ——— 69.99 Phone & MIDWEST HOTS Il 6899
FOX 45BB SCHNEURLE RING w/MUFFLER — ; i Mi S Al ;
FOX 508B SCHNEURLE w/MUFFLER 86.99 lNF% # 1 gag-agg'gggg MIDWEST MESSERSCHMITT ----meemem e emame 69.99
FOX 60 EAGLE 4 RING w/MUFFLER ——— 9999 | ORDER#  1-800-735- AIRKRAFT CLASSIC STICK ARC . 87.99
FOX 60 EAGLE 4 ABC w/MUFFLER - 99.99 AIRKRAFT TEXAS OUTLAW ARC -~~~ 87.99
FOX 74 EAGLE 4 RING w/MUFFLER 105.99 FUTABA PROFE?igR 631 ;:IF e - ;3233
e 6899 FUTABA ACROS R — -}
s es e B || ki wenaunotorors | [LIAE .
YS 45 (5ide Of 1e8r ex.) -—-—---——------riev 134.99 FECEVEL BEERREA 0 PMEST SIG FOUR-STAR 40 49.99
YS 61 LONG STROKE SIDE EX. - 235.99 TN. RESIDENTS ADD 7.75% SALES TAX USA CORSTAR 40 WARBIRD - 56.99
YS 61 LONG STROKE REAR EX, ——---xeeeeammeee 235.99 C.0.D. SEAVICE ADD 4.00 ALL PACKAGES INSURED |\ aa AIRCORE 40 TRAINER —- =L ey
YS 61 HELI (side of rear ex.) -—-———---ee —— 249.99 SEND 2 STAMPS AND A LONG SELF-ADDRESSED DYNAFLIGHT CORSAIR 40 ———--————————— 63.99
YS 120 SUPER CHARGED --rresevreeeeeemeneenee 364.99 ENVELOPE FOR MORE MONTHLY SPECIALS DYNAFLIGHT SPITFIRE 40 e 63.99
OPEN MON. - SAT. 10:00t0 6:00  |POKRAFT DAS UGLY STIK 40 v 94.99
CALL FOR COMBO PRICING ON ANY KIT AND PRICE AND AVAILABILITY SUBJECT TO CHANGE POKRAFT DAS UGLY STIK 60 118.99
ENGINE COMBINATION WITHOUT NOTICE CALL FOR CURRENT PRICE YOSHIOKA FLASH 45 133
WE STOCK MANY OTHER ENGINES & PLANES [\ TRACOTE — . ALL COLORS - 7 09| YOSHIOKA DASH 5 !
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THE LARGEST SELECTION OF AAA AIRCRAFT BALSA ANYWHERE

STICKS - 36" Lengths SHEETS - 18" Lengths STICKS - 48" Lengths BLOCKS - 3" Lengths BLOCKS - 18" Lengths PLANKS - 36" Lengths
BO01 W18 x 116 ... .10 BA73 132 x 2. 26 BOBI /B x 1B P R S A6 B3E33 1x1 ... ol 7 B206 1x1 178
BO02 1B X V8 ... .M BI74 116 x2 .. 28 BOG2 VB x 14 ... 28 B2 1x2 31 B34 1x2 L A75 BT MR X2..i...i... 290
B003 116 x J16 A4 BATS M32x2 .. a3 BO63 118 x 12 38 B253 2x2 ... A4 B335 2x 2 . 237  B208 4 x2 280
B004 1116 x 114 it BI76 B x2 ... = B084 3116 x W16 . o8 B254 1x3 .4  BA®B 1x3 237 BR00- 1 %/2 e wvweror BBV
BOO5S WX MB ... . 21 B177 A6 x2. 48 BO65 316 x 12 . .46 B255 2x 3 58 B33 2x3 348 B210 1R x2 ... 420
8006 1/16 x 112 28 BI78 M4 Xx2 ... et B066 316 x U4 . 81 B256 3x 3 %2 B3 3x3 . 523 B2 2X2 ... ... ATE
B00O7 116 x4 ... 33 B179 B x2 .. ... BB BOBT 14 x 114 . 40 B339 1x4 L300 B212Z Rx8..........308
BOOB G X1 ... . ... 42 B180 132 x 3 .. AT 8088 14 x 12 ... 55 B340 2 x4 . 458 B213 3Mx3........ 3"

BLOCKS - 6"
BOD9 MR x B2 ..M B181 120 x 3 A0 BO6Y 114 x 4 . T s ”K? ""“" o B34l 3 x4 . 732 B2 VX8 iiia. 475
BO10 R XUB ... .12 B-182 1/16 x 3 42 BO70 516 x 516 Lol | g o B2 1xe8 .53 B215 1R x3 ... 572
BOT1 32 x A6 ..., . .14 B183 332 x 3 a8 BO71 3B x W8 o R L W B34 2x6 . 820 B218 2x3 o 881
BO12 332 x 14 K7 B184 1B x 3 56 BOT2 ABX 2 ... B iy B s B4 3x6 1320 B217 3x3.......... 1083
BO13 ¥32 x 38 .. 25 B185 32 x 3 61 BO73 3B x 34 ._....... 96 8270 1112 x 2 70 B218 12 x 4 475
804 A2 ... 23 B-186 316 x 3 87 BOTA 1R X2 ...... E: Bor xs s BLOCKS - 24" Lengths B-219 304 x 4 5.95
BO15 332 x U4 38 B187 114 x 3 77 BOTS W2 x 34 . 127 B272 12 % a' g B354 1x1 veereen. 120 B220 1x4 ........... 595
B016 3132 x 1 a7 B-188 5M6 x 3 K] Bt adis 2 B355 1x2...........2%0 B22t 112 x4 ... ... 758
BO17 1/8 x 118 12 B89 38 x 3 1.04 48" AAA SHI B35 2x2 ..., 8200  B2EE 2X&i.iii-uiese 08
EETS B274 1%8 .ooveennen 80

B-018 1/8 x 316 17 B-190 1/32 x 4 . 55 Bags 132 x 3 92 el el - BIS7 W2 X3 .... an B228 3X4 .i.civies WS
BO18 18 x 14 21 B191 116 x 4 . B4 B389 1/16 x 3 1.06 il e Sita B358 1x3,.......... 320 B2 W2 KB .......... 750
B-020 1/8 x 516 26 B-182 332 x 4 . 87 B390 32 x 3 125 = e """?‘ B389 2x3........... 48 B225 34 x 6 con B0
BO21 18 x 38 28 B193 1B x 4 .8 Blaai Seigaet e SR S B XDy iinrnrees GO N AW ... 1048
BO022 18 x 12 ... 0 B-194 3116 x 4 .85 Bag2 3B x3 ... .. 1.80 nznwn-' ; 'w B35l 1x4 . .. 395 B227 1R x 6 ... 1475
BO23 1B x 34 . 43 B195 14 x 4 118 B33 14x3 ... ... . 208 Goi 1 ST Bag2 2x4 ........ . B2 B228 2x8 . ........ 1695
BO24 1B x1....... 53 B-196 28 x 4 147 Ba3g4 3B x 3 274 & 1_”2“"'_"__'_ |I.as B33 3 x4 ... 8.70 B229 3x6 e 2596
i S LR SHEETS - 36" Lengths B335 116 x 4 R S e oo R ik i
B0 s - pqas 192 x2 s0 B39 x4 198 pogy 3x4 ... 2% mm“ g:: ‘:':: 36" CGRANAAA S - 12 LBS,
Susd z::“:‘;: "; 8135 1116 x 2 SR B397 MBx4 ... ..-22  pBogs YR x6....... 113 wetrgesy, A B470 132%x2. ... 58
8028 x B398 A8 x4 .. 282
BO28 316 x U4 P 11:68 X B285 34 x6. ... 13  TAPERED CUT SHEETS - 38" B47I 118x2 ... 84

B137 18 x2 . 73 B399 1M4x4. ... ... .32 B28B6 1x6 ....... 157 P R T S B472 @2 x2 ... ]
BO30 3/16.x 1 ’ i B138 A1BX2.......... 85 B400 ¥Bx4..........462  pBog 1R x6....... 215 B478 VB X2 ..., 83

1 14 % 14 20 B3t WA x4 .. ... 22
B-O3 - m B-139 14 x 2 | 1.20 B4 116 x6 . ... .. 302 B288 2x 6 ol 238 B474 a6 x 2 ... w103
505%233 T :: BA40 B x2 . ..,....132  B402 ¥x6 ... 352  posg 3x6. ... 33  LEADING EDGE-36" Lengths  B475 14 x2 ... 1.30

B4l MR %3 ...co.n.. B-403 178 x B .. 3.86 BOBS 12 x 38 .. 5 B476 ¥B x 2 easise VA
BO34 104 x 34 . 81 R e B404 16 x B 450 . e e e R R o m
B T i B143 118 x 3 Pl B-405 114 x 6 494 LB 24 B478 M6 X3 ... ... 89
BO% 516 x 5/16 B-289 Soll B A S s
18.2 541 3B pi44 @ x3......... 83 B406 VBxE. 635 WL OO B479 332 x3 .. ... 105
B037. 516 % 38 47 Bws WBx3 .. 1.1 EROILE R R e (4 36" ROUNDED EDGE B480 18 x 3 . 119
BO® SMBx12 ... %  gyug gEax3. ... 120  TRIANGULAR CUT BALSA 36" ot 3"“23' coorees 34 L enoN & ELEVATOR STOCK  B481 /18 x3 . ... 142
BO3G S8 X5 - FiCk - AT BA47 J16x3 . ...... 132  B416 14 x 14 . 47 mﬂm X S :'“ B441 W4 x1 ... .....86 B482 W x3 1.64
O RS s e 2 Al B148 104 x3 ... 154  B417 38 x 38 5% R Ry 1'3" B442 3B x1 ... ..113 B483 IBx3I ... 215
B4} 3“"3‘: oo B8 pasg BB XS ......... 18 B418 12 X 12 01 (D0 zmlzam = rs "57 BT N2 e v T
it St o e TR B S e e B e S s ) i e e 1.72 Vi< VERY
BO43 A x 4 77 B306 34 X3 ......... 128 NERY HADD
BI51 VR4 ... BAZD A iy entessti BB
B0 38 x 1 3 B307 1x3 157 B483 116 x 3 .- B8
s aalea B152 116 X4 .. . ... i s S AIRFOILED SHAPED SHEETS A SR
BOSS 1REY2 ..ooonner 72 Biysy AR x4 12 PPED BB X3 e 18 By wBx3x® .. 151 pag ok
BO4E 12 x I o T LAPPED EDGE BALSA SHEETS  gq09 4 3 220 Ty B485 B x3 ... 117
T B154 1B x4 .. .. 154 B610 1716 x 314 x 36 . 1.25 i e Bt 14 3 x5 oo < 118
BOAT. A2 %05l U908 | ks e w4 : i BHO0 3x3 ....o...... 340 B3 14 x4x 3 A NS . 1.3
R = cpregoik t‘ errveres 108 8611 /32 x 314 x 36 . 1.51 BN A k. im8 L B497 14 x 3 .. k-1t
ST 8498 378 x 3 210
BO48 58 x 1 e V28 B1AS7T B x4 ......... K it et B312 34 x 4 . . TAPERED TRAILING EDGE
BOSO M4 x 34 ........ 120 BALSA - % BA13 104 .......... 184 36" Lengths
B158 1B X6 . . .. Nttt Sl
BO51 34 x 1 1.40 B150 332 x 6 .. ped or B34 112 x4 ........ 250 BOST 18 x 12 ; 45 CONTEST BALSA - 36"
BRI A8 B8-508 ”:t"a'-" ‘;‘: BB 2 X & couivive.i. 304 BOO8 /16 x 34 .. ... . 58 Very Light 4 - 6 Lb. Stock
BAGS OF BALSA 8187 36 x.6 . B59 116 X3 ........... B316 3x4 ... a8 BO99 14 x 1 78 B454 132 x3d ... 99
B524 Bags of Balsa ... 3.75 Bier da e B510 ¥R x3.......... B BEI7 MRXB . erin.. 220 B100 516 x 1-14 @ B455 1MB X3 ......... 108
Gy aniite B511 18 x 3 creene. BB B318 W4 x6 ... .. 27 B101 8 x 112 107 B456 332 x 3 veass 195
0DDS & ENDS B512 A6x3......... %7  BaQ 1x6..,...... 322 B457 1B x 3 . 145

PACKAGE OF BALSA STICKS & MORE B513 14 x3..........133 B3N 112 x6........ 4.9 MODEL BUILDER'S B458 M6 x 3 .. . 1.60

B534 Packages ........ 265 B843 Package ......... 395 B514 I8 x 3.0 178 Ba21 2x6........... 498 ASSORTMENT B450 14 x 3 .. 1.85
B322 3x6 .. .. ... 732  B600 BalsaWoodAssort. 1295  B460 8 x 3 . . 238

All prices subject 1o change without notice.

TIRED OF GLUING SHEETS TOGETHER? HERE’S THE ANSWER

SIG BALSA GOES WIDE

Illlll‘rllllll'.l"Irl.l'tli,I!IIIII‘I'III.III"JIpll.ll:‘.llll.llllll"lIrllll[""'"'l"""IIIII‘II Illl]ll |||F||'|'Ii
=8I 5IG MANUFACTURING CO. . . Montezuma, lowa 50171 ‘=5|G='
B L M B B futn bl BBl WAL TN NN AN

SIG’S NEW 12’ WIDE SHEETS
PRECISION MADE BY A NEW METHOD OF SAWING AND SANDING THAT
HELPS INSURE EVEN THICKNESS THROUGHOUT THE SHEET.

SPEND LESS TIME IN THE WORKSHOP —
=S8IGZ MORE ON THE FLYING FIELD

SIG MANUFACTURING COMPANY .... Montezuma, IA 50171

PH: 515-623-5154 FAX: 515-623-3922 Toll Free Orders: 1-800-247-5008 For Complete SIG Catalog - Send $3.00
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YOUR MODELING NEEDS
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eceiver antennas will be our first
subject of the month, in answer to a
query from Jack Fletcher, of Lexing-
ton, Maine, who wrote:

“A request, please, for a learned column
by you on the subject of antennas for RC re-
ceivers for both 72 MHz and amateur band
6 meter antennas. I've always thought it was
a shame that beautiful

now account for the greatest percentage of
those in use, require even more TLC; it
should not be forgotten that a PCM receiver
is just like any other FM receiver except for
the decoding.

Technical problems of this nature are not
without their solutions and it could come to
pass that if a dipole antenna in one of its

BY ELOY MAREZ

OUNTING THAT ANTENNA

many forms was determined to be neces-
sary, I'm sure they could be factory installed
and tuned. However, there is another short-
coming which factory design cannot cure—
the fact that antennas of this type exhibit
more directional tendencies than does a
simple long wire. In both the transmitting
and receiving mode, dipoles are more effi-
cient at right angles; less

scale models have to have
an antenna hanging out
that looks like a broken
string on a pull toy. Is it
possible, for example, to
install something like a
folded dipole in the wing
of an RC plane?”

Jack enclosed a couple
of wing mounted antenna
sketches, which we are
sharing withyou. They are
not practical, for reasons
which we will explain as
we go, but | did want you
to see what it is he is ask-
ing about. Fortunately,
they are not really needed
either, and we will also
discuss that.

There are two reasons
why such antennas are
impractical for RC model

and less so in the direc-
tions of the ends. Antenna
efficiency is measured and
spoken off as “gain,” and
is affected by many an-
tenna design factors.
Workingin the VHF (Very
High Frequency) range,
which we are, and at less
than a full wavelength
antenna, the gain ob-
lained is not enough to
excite anyone tryingto in-
crease the efficiency of a
transmitter/receiver sys-
tem, but it is there and
would definitely be detri-
mental in a model, espe-
cially during nose-in atti-
tudes while out far or low.
And who needs reduced
signal reception then?
Believe it or not, the

use. One is that the addi-
tion of such an antenna
would require some
changes to the input cir-
cuit of the receiver, which
is designed for a single
wireantenna. Even ifsome
receivers might accept
such a drastic change in
“aerials,” as they were
called in the early days,
one or the other, the an-
tennaitselforthe receiver,
would require retuning.
Current receiver require-
ments and design have
made them more critical
to proper tuning, requir-
ing more expertise and
more sophisticated equip-
ment generally not to be
found in the average
modeler’s workshop. FM
receivers, which probably
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Rick Lewis' Douglas Skyraider, a community design effort by him and a number of other
talented friends, is an excellent example that internal antennas work well and efficiently.

antenna in the RC system,
both transmitter and re-

ceiver, with one excep-
tion, has received a lot
more attention than you
might believe. That ex-
ception does not really
apply to us, but is worth
mentioning—it is the
many receivers intended
for RC car use only and
which come with a 36 or
39-inch antenna. Ridicu-
lous, isn't it?

Where we are con-
cerned, the choice of an-
tennas is governed more
by purely practical rea-
sons and convenience
than anything else. That
whip transmits equally in
all directions. Equally
poorly, but adequately,
including straight off the




tip, where it is the least efficient. Some of the
same applies to the receiver antenna. The
two would actually work at their best advan-
tage if they were parallel to each other, but
such an attitude is seldom obtained with the
constantly maneuvering airplane. These
deficiencies in antenna design are more
than made up with a little extra transmitter
power, and with RF amplifiers and AGC
(Automatic Gain Control)
circuitry in the receiver.
As we know, all of these
things, working as a team,
generally dotheirintended
job real well.

However, we still have
notsolved Jack’s problem,
that of the ugly wire dan-
gling on top of his quarter-
scale B-36. Actually, the
problem has been taken
care of for us. It is one of
the side benefits of the new
narrow band equipment
requirements, and our RC
systems are better than
ever. And in spite of some
of the griping by usually
very unknowledgeable
persons, they are not ex-
pensive! But that is an-
other story. Our receivers
are better, and as an ex-
ample, we present to you
the Douglas Skyraider of
Rick Lewis of Chino Hills,
California; see the photos.
This airplane is about as
“high tech” as you can
get, with a lot of scale
working features such as
landing gear, flaps; even
the wings fold. All of these
features require a lot of
metal, plumbing, wiring,
extra battery packs, elc.,
and yet nowhere in those
super-sharp pictures of
mine do you see an exter-
nal antenna. It uses the
normal long wire antenna,
all stretched out inside the
fuselage! And even with
all of the metal parts not
found in the normal RC
airplane, the radio works
perfectly.

Let's explore this phe-
nomenon a little further.
Without a doubt, today's
receivers, even before the
stringent requirements
imposed by narrow band,
are far better than those
we used in the pioneer
days of commercially-built
RC equipment. | say that
because there are some of
us still around from the
early days of quench coils
and gas tubes, when, if
you wanted an RC system,

you built it! Anyway, those old-time receiv-
ers were critical to antenna location relative
to everything else metallic around them,
and in retrospect, | can see that we got in the
habit of installing the antenna externally,
not from the belief that itdid its job better out
in the open, but simply to remove it as far as
possible from everything else. And follow-
ing the sage advice of “If it works, don't fix

(Above) Jack Fletcher's suggestions for in-the-wing dipole receiver antennas. Text
discusses their limitations and offers practical solutions to eliminate that distracting,
dangling external long wire. (Below) Astro Flight's opto-coupler circuitry as used in its
speed control installations. Note that the use of separate batteries results in complete
isolation between receiver and motor.

it,” we've been doing it ever since.

It must be pointed out also that to a radio
wave, nonmetallic non-conductive mate-
rial such as balsawood and plastic, or even
fiberglass and paint, are invisible. That is,
the radio energy passes through them just as
readily as it does through open space. Even
newer composites, a modern term for non-
metallic materials, are virtually invisible to
radio energy and are what
make “stealth” aircraft
difficult for radar to spot
and track. And contrary
to some misconceptions
that seem to exist, radar is
not any different from the
radio wave that controls
your airplane or brings
you the Simpsons; the
acronym actually stands
for Radio Detecting And
Ranging, and operates on
a reflection of the trans-
mitted wave. It is way
different in frequency, as
the higher frequencies
tend to reflect a greater
percentage of their en-
ergy, a greater “return” as
it is called, than lower
frequency signals which
tend to be absorbed to a
greater degree.

See how smart you gel
from reading EC and MB?
Anyway, for the actual
physical requirements of
the in-the-fuselage long
wire antenna, let's take
another (admiring) look at
Rick’s Skyraider. Its re-
ceiveris centered midway
in the fiberglass fuselage
at the leading edge of the
canopy. The antenna then
runs down the left side of
the fuselage, following its
natural curvature. This is
a large airplane, long
enough to accept the full
length of the antenna, but
what about smaller,
shorter ones?

Well, there are a couple
of options, one being
merely to let any excess
simply exit someplace at
the rear and trail behind
the airplane, as a few
inches of wire dangling
out the back is not nearly
asugly asits full lengthon
top. And | doubt if even
the strictest scale judge is
going to downgrade you
for that. The far better
solution is simply to
“snake” itup and down in
the fuselage, or better yet,
work it up into the verti-
cal fin. Most .40 and up
powered airplanes are
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large enough to completely hide a 36-inch
antenna in this manner. And, assuming that
you've got adecent radio in good condition,
it'll work as well as it will with the antenna
fully exposed.

An internal antenna requires a little for-
ward planning, in that you have to install a
tube for it during the model’s construction
stage. Most anything that is light and non-
metallic will do. | have often used ordinary
non-waxed drinking straws CA’ed together
to the necessary length. Electronic stores are
a good source of insulating tubing of many
types, and in fact, our own model industry
has not failed us in this respect; Su-Pr-Line,
one of our suppliers of flexible pushrods,
makes available one of its smaller diameter
inner tubes for just this purpose. It’s called
an “An-Tenna Tube,” comes in 36-inch
lengths, and is acceptably priced at two for
$1.19.

Now that you know you can successfully
hide that ugly receiver antenna wire, no
doubt you are scouting around for the proper
scale design. Well, Rick Lewis’s Skyraider is
available in various forms (including plans,
fuselages, custom landing gear and wing
folding mechanisms). Inquire directly from
him at: 15486 Duke Lane, Chino Hills, CA
91709;(714) 597-1966. There are presently
four of these Skyraiders in various paint
schemes, look for them at Scale Masters,
Top Gun and other events of that caliber,

Opto-couplers were discussed here in

January, and an important clarification on
their use was received from Astro Flight's
Bob Boucher, who wrote: “| read your ar-
ticle on opto-couplers in the January Model
Builder. | think you did a good job explain-
ing what they are, but you may have missed
the point of why we use them.

Now that you
know you can
successfully hide
that ugly receiver
antenna wire...
e A T

“We use them because they eliminate all
conducted noise paths between radio and
motor. All three radio wires are terminated
in the opto-coupler input. There is no com-
mon ground between radio and motor, there
is no common plus 5V and there is no
common signal. The opto-couplers are
designed to withstand 2500 volts between
input and output circuits.”

Though | did mention the isolation pro-
vided by the opto-coupler, | did not expand
on itas much as Bob does. In effect, we have
here more proof about how the old state-
ment that “two heads are better than one” is
so true. Most of my experience with such

devices is in equipment with a single power
source, requiring the need for a common
ground, and obviously my thinking was
geared in that direction while | was here
pounding the keys. On the other hand, Bob
uses an opto-coupler, shown with a driver
transistor in the circuit he furnished, in
equipment powered by two batteries; one
for the receiver and another for an electronic
speed control and motor combination. Used
in that manner, no common ground, or
common anything else is required, and he is
correct in that any electronic garbage gener-
ated by the motor cannot find its way back
into the receiver through common wiring.

I've seen Astro Flight's high-powered
equipment as used by F3E fliers in action,
and itdoes work well, so obviously the opto-
coupler circuitry is doing its job. It must be
remembered however, that some noise
radiation can take place within the neces-
sary wiring in the electric system. This radia-
tion, like the signal emitted by your transmit-
ter, does not need a solid connection on
which to travel, and as much distance as
possible should be maintained between the
battery-speed control/motorand wiring, and
the rest of the RC system, especially the
receiver and its antenna.

Dear Reader, | know you did not miss the
fact that you are in illustrious company. Mr.
Electric Flight reads EC with you!

Next month? Well, you like surprises,
don’t you? MB

ULTIMATE PERFORMANCE

The S of a 60/ The Power of a 90

19 ounces

Right - Left
Rear Exhaust

PROP RPM

11x8 12,200

11x10 10,900 Heavy Duty Construction
12x 8 11,000 Test Ran and Adjusted
13x6 12,450 Before Shipping
14x6 10,150

The performance of the American Made Fox Eagle IV-74 is unequalled by any other engine world wide.

By giving the Eagle IV the power to spare, we give you the chance to excel not only in power but reliability — because we back
our motors with parts and service. Whether it’s a scratch built or a sleek kit, your plane will fly smoother, stronger, longer
on a Fox Eagle IV.
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Your friendship was like a secret club.
Every day after school, you and your
best buddies crammed into the back seat
of the bus, throwing aside Mrs. Grundy’s
homework to plot some devilish scheme
against sissy girls.

Today you're older and probably wiser,
but free time still means the same thing:
time together. Now there’s less of it to go
around, so finding the best way to spend
that time is a must.

Introducing the Hobbico AWARF
family. Quality all-wood ARFs that are as
strong, beautiful, and exciting to fly as
the hand-built models you discovered
R/C flight together with years ago.

Hobbico AWAREFs feature all-wood
construction and pre-built parts already
covered with tough, brilliantly colored
polyester film. They
require no painting,
and include extensive
hardware packages. Out
of the box, they’re already
80% assembled.

Hossico:

ANMARE

All Wood — Almost Ready To Fly

')

The AWARF advantage: More flying time with your friends.

Which means you can unwind for a
few evenings after work by putting the
finishing touches to a top-notch kit...spend
the rest of the week getting to know your
kids...and still make the field Saturday
morning. Just you and the guys.

At the flight line, all three Hobbico
AWAREFs shine. With its broad, 64" wing

AWARFs set a
high standard for
ARF quality. Construction is all-wood and
parts are already handsomely pre-covered.

span and flat-bottom airfoil, the
Flightstar 40 is a dependable trainer
with rock-solid stability.

Intermediate fliers can send the 60"
span Avistar 40 through aerobatic ma-
neuvers courtesy of its semi-symmetrical
airfoil.

A high-wing design, semi-symmetrical
airfoil, huge wing area, and trainer-like
wing loading make the 71" span
Hobbistar 60 an easy-flying step up to
.60-sized dimensions.

The world’s changed a lot since you
and your friends first met. So have ARF
airplanes. See the Hobbico AWARF family
of high-quality models at your hobby
dealer today. Mrs. Grundy would be so
proud — you've all finally learned to
straighten up and fly right.
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ur first Big Bird Fly-in in the North-
west this year was held in April,
sponsored by the L.S.G.A.S. (Lesser
Seattle Giant Aero Squadron),
I.M.A.A. Chapter 163. We were not blessed
with very good weather; it has been cooler
and wetter than usual in the Northwest, so
noone was surprised. Thirty-seven
pilots brought 45 planes to fly, and
after a soggy morning, afternoon
sun brightened our spirits, with
flying continuing into early eve-
ning. Everyone wanted some air
time, because flying weather had
been at a premium.

The flying was of very high cali-
ber, with very few broken props
and no crashes, which always
makes those of us who are contest
directors happy. It was only neces-
sary to caution one fellow, and he
already knew he was a little off
course.

Harold Leininger is one of those
special Big Bird pilots who not
only walks away with First Place
awards at the Northwest Model
Expo, but also shows up to fly his
beautiful planes in a very profes-
sional manner, Harold shared his
finishing techniques with us at a
recent L.S.G.A.S. club meeting, so
members are hoping to come up
with better finishes than usual,
using Harold’s methods. | will try
to include some of Harold's ideas
in a future column,

Len Bosman returned again this
year, from Canada, with his rebuilt
Lancaster Bomber, and itflew better
than ever. Carl Berry showed us
his eleven-foot-span modified
Robin Hood that he flies by T.V.
Unfortunately, the gremlins were
working overtime, so we only saw
the Big Bird fly in the usual man-
ner.

Bruce Jones was our transmitter
impound and frequency monitor specialist.
He did a very fine job for us, not a single
transmitter was left on, and we did not
experience any radio frequency problems,
except a lot of pilots were on Channel 48
and had to wait their turn. Bennie Phillips
and Chuck Willcox were |.M.A.A. event co-
directors, and | was A.M.A. contest director.
Bennie and Chuck were indispensable in
helping to puton the event, by preparing the
fly-in brochure and a lot of the other details.
Jim Gray did registration and | did aircraft
inspection and safety.

The contest director at an I.M.A.A. and
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A.M.A. sanctioned event does much more
aircraft inspection than normally expected.
Not only are we looking for obviously faulty
aircraft as we do our examinations, but we
also want every plane flying to have the
name, address, phone number and A.M.A.
number inside. All clevises must have a

Larry Wheat checks out Carl Berry's fly-by-TV Cyclops R.P.V. This Big
Bird is a highly modified Robin Hood 99. Would its 11-foot wingspan
make it a Robin Hood “122"7? It is Zenoah G-38 powered.

Dave Miner did a nice job flying his new Lazy Ace at the L.S.G.A.S. Fly-
In. Has 84-inch span, 21 pounds, power is a G-38.

keeper installed; it may be a spring, fuel
tubing or a clip such as found on the newer
Sullivan clevises. CDs will also be looking
for receivers and battery packs that are well
wrapped in foam rubber, and checking that
all other components are safely and securely
installed.

After attending fly-ins up and down the
West Coast, we note that it is not a common
practice for the CD to admonish an erring
pilot (especially while flying) over a public
address system. If the pilot has made a
mistake, he needs to concentrate on flying
back to a safe position. If the pilot continues

BY BRUCE EDWARDS

to fly dangerously, then it is a good idea to
go to his flight position and calmly request
that he land immediately, then discuss his
bad flying habits in private. A good CD will
spend time with pilots in the pits and on the
flight line, watching what is going on. In this
way, he can usually head off any problems
before they get out of control.

If a pilot has made a safety faux
pasduring a flight, he may be asked
if he has a pair of scissors or a knife.
Of course, he comes up with the
item and then he is told that he is
losing the seat of his pants for his
offense, so everyone will know the
CD is doing a good job. The guy
will usually smile and say he'ssorry,
and it won’t happen again. That
way he’s not mad; he has been
warned in a humorous way, and
remembers to be more careful.
Careless, “to heck with the rules,”
fliers may suddenly find the fre-
quency pin unavailable, and they
are informed exactly why. Dick
Glad always brings a sign that says
it all, “Don’t do nothing dumb.”

One of the biggest headaches for
a fly-in CD is the number of people
who show up with totally inappro-
priate types of aircraft. We spend a
considerable amount of time mak-
ing up brochures that spell out
exactly what is appropriate. | do
not know of any Big Bird pilots who
go to a Helicopter meet and expect
tofly. Speciality type aircraft should
show up for model airshows whete
all types of modeling are being
presented to the public or at their
own scheduled events.

A.M.A. contest directors are in a
position to primarily see that flying
isdone accordingto A.M.A."s safety
code, and that all competition rules
are followed. The fly-in is easiest
because the only role of the CD is
to see that the safety code is fol-
lowed. The bottom line for me is that my job
is to help those attending to fly safely and
have a good time. Only repeated safety code
offenders will get the black flag. Even the
best pilots will occasionally make a mistake,
and it is unnecessary to ruin their day with a
lot of rancor. That should be reserved for the
real offenders.

SAFETY RESTRAINTS

Old habits are hard to break, and one of
the worst ones Big Bird pilots have is the way
they restrain their planes while starting the
engine. The old trick of a person hanging on
to the wing or stab just does not meet



minimum safety requirements.

Mark Freer was visiting Florida last winter
when he met a fellow with gashes from wrist
to armpit, caused by a wayward Quadra-
powered Big Bird. Can you imagine trying to
give first aid to someone with multiple deep
cuts up their arm? | have been to a lot of First
Aid classes and would be hard
pressed to handle such an acci-
dent. In the past, several of us have
encouraged the use of a safety board
chock system. The board allows
you to push on the plane if you use
a starter and restrains the plane
once the engine starts. | have never
seen a full-size aircraft held down
by the wing during engine calibra-
tion. Usually the landing gear, the
strongest partof an aircraft, is where
restraint is applied. Some modelers
use a stake and chain on the tail
wheel, which is better than noth-
ing.

Never stand in front of your Big
Bird for a full power engine run-up,
nor in the geometric plane of the
propeller. Start at idle, then step to
the rear, prior to applying full
throttle. If the carburetor needs
adjustment, cut the engine, adjust,
then go to full power.

Any sized model is capable of
causing serious injury, so never fly
alone, because you can never tell
when anaccidentis going to occur.
There are many instances where it
would have been a matter of life or
death if the RC pilot had been
flying alone. Always have one or
two fire extinguishers handy. Most
RC-related fires do not happen in
the pits, but in the pilots” vehicles
when they get careless with their
fuel.

HOW MANY HINGES?

| was reading a biography of
Major Ruben Fleet some time ago.
The story line related that the Major
was flying one of his famous PT-1
Trainers when an aileron came
loose. Asthere were only two hinges
on each aileron, the Majorwas in a
tight spot. After wrestling the PT-1
to the ground, followed by a hike to
the nearest phone, the factory was
informed itwould be installing three
hinges per aileron on all PT-1s! In
the past, there was a big contro-
versy over how many hinges should
be required on Big Bird control
surfaces. All | can say is that there
should be as many hinges as neces-
sary to keep the aileron on the wing
underall flightconditions. Because
of the simultaneous failure of two
servo arms, the ailerons on my Big
Bee started fluttering and | had to
land with rudder and elevator only.
A most unpleasant task at best. Each aileron
had seven Du-Bro hinges that were epoxied
in place, then a small steel nail was inserted
and glued on each side of the hinge. The

flutter was horrendous, but the hinges did
not loosen at all. So there were enough, in
fact, perhaps three would have been enough!
Maybe not.

The Big Bee has long strip ailerons so a lot
of hinges were necessary. A plane with short
barn doorailerons could probably use fewer

Len Bosman pre-fiights his Lancaster Bomber. Len has had requests
from as far away as Australia for plans. Sorry, not available at this time.

Harold Leininger's Marquardt Charger was a first place winner at the
1291 Northwest Model Expo. Plane has 1700 square inches, weighs 17.5
pounds, and uses a G-38 for power.

Harold Leiningers’'s Jodel Robin has an 85-inch span, weighs 19 pounds,
and is powered by a Zenoah G-38. The Jodel has a fully-equipped
interior and instrument panel.

hinges. Hinges are extremely important in
the scheme of things. Poorly operating hinges
can cause excessive current drain, which
decreases the battery’s flight time. In a bad

case, high current drain may even burn the
insulation off the wires and start afire. If your
flight controls will not fall loosely from the
pull of gravity, they are too tight!

The servo arms in the Big Bee failed
because they were not heavy enough, and
they had a standoff for the ball link which
created a twisting motion on the
arm and broke out a piece of the
arm that had the pushrod attached
to it. New, heavy duty servo arms
have been attached to the servos
and time was taken to balance the
ailerons so that they have zero de-
flection with the pushrod detached.
Notonly do the ailerons now work
smoothly, but should the control
rods come loose, there would be
very little, if any, flutter. An addi-
tional bonus from the balanced
ailerons is the fact that even less
power is required to operate them.
There is no static load on the ser-
vos, only the aerodynamic load
under flight conditions.

There are several ways to bal-
ance your control surfaces. One
way is to have a weighted arm that
stays outside the plane. Another is
to use a weighted arm that is U-
shaped, the weight entering the
wing during one half of its travel.
On Cessna tail surfaces or on any
plane thathas elephant ear control
surfaces, itis only necessary to put
some weight in the outer ear.

Although | totally balanced the
ailerons on my Big Bee, it is not
necessary to do so. Some amount
of weight ahead of the hinge line is
always going to be beneficial. If
weight is a problem, then you will
want to balance your control sur-
face so it will not flutter in any of
your airplane’s flight envelope. If
weight is not too critical, then bal-
ance for neutral deflection with
the control rod unhooked.

There are a lot of hinges on the
market. | do not like the fabric
hinges because | have yet to get
what | thought was an adequate
installation. | prefer Robart hinges
because | am able to get a good
installation with a simple drilled
hole. Du-Bro and Sig make some
very nice hinges that have a pin in
them. It is necessary to slot the
wood for hinge insertion, which is
a little more tedious than drilling a
hole.

The major concern with hinges
is getting them in perfect align-
ment. If they are not lined up, the
control surface is not going to
operate smoothly. Flaps require
even more careful alignment be-
cause it is possible to break off the
out-of-line hinge, and that leads to even
more work digging out the old hinge mount
and realigning everything.

I will never forget working on the first
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Boeing 747. We had it all jacked up and
were in the process of trying out the hydrau-
lic systems. The signal was given to actuate
the leading edge flaps. A terrible noise
wracked the whole plane and nearly every
hinge mount was snapped on the leading
edge flaps. Someone had apparently mis-
calculated the geometry of the hinge works,
so it was back to the drawing board. It just
goes to show you how important properly
working hinges are, no matter what they are
used on.

A good way to insure smooth operating
strip aileron hinges is to lay out a line on the
trailing edge of the wing

spikes and R/F interference. One of the best
devices on the market to eliminate these
nasty little gremlins has proven to be Jomar's
Glitch Buster. My unit has been in service
over three years and is still performing
flawlessly. According to Joe Utasi, Glitch
Buster designer, his new model is even
better than the old. The new Glitch Buster is
less than half the size of the old one and uses
the newer style of electronics called surface
mounted technology (S.M.T.). Jomar uses
only the very finest quality printed circuit
boards and components, which is why they
operate in the field so well and so long. The

purchased to protect the system.

The point is, a receiver that is using a
micro processor may be more susceptible
to voltage spikes, so a Glitch Buster is going
to be very helpful in that regard.

If you are using pull-pull cable systems, it
is a good idea to use the new Aramid cables
so that your receiver will not pick up con-
fusing signals that can come from a wire
cable system. Jomar can supply you with an
excellent Aramid cable that works very well
on control cables or on the landing and
flying wires of a cable-rigged aircraft. Aero
Space Composites is also an excellentsource

using a long ruler. First,
make a mark in the center
of the trailing edge of the
wing, about an inch from
the inboard end of the
surface, then another in
the center of the trailing
edge, about an inch from
the outboard end of the
control surface. Stick a big
pin in the center of each
mark. Lay your ruler
againsteach pinand draw
a line. | usually ask my
wife to help me hold eve-
rything straight while |
draw the line.

Once you have a nice
straight line, it is time to
carefully slot or drill out
space for the hinges to be

EYE BOLT TAIL WHEEL
TIE DOWN (ADDITIONAL

TIE DOWNS TO ACCOMMODATE

ALL SIZES OF WHEELS)

LARGE ROBUST
HINGES (2 or 3)

74" WHEEL CHOCK | 1"x2" OR 2'x3"
COULD BE USED DEPENDING ON
SIZE OF WHEELS!

HINGE OFTION
TOMAKE STOOGE
EASIER TO HANDLE

WHEEL
WIDTH

ofasimilartype of cable.
| believe George Sparr
has three different sizes
of fabric type cable, that
is sheathed for U.V. pro-
tection.

How many of you are

I..._

BASE

TOP VIEW EHPCH:

O —=___ g NAIL/SPIKE HOLD DOWN b

0o

sensitive to instant glue
fumes? | was about to
give them up because
they were so irritating.
Fortunately, Satellite
City came up with its
U.F.O. formula cya-
noacrylate adhesives. If
your building time is

—

WIDEST
LANDING GEAR

bl

:I-:El\j:.*t:s

LARGE BARREL BOLTS

WING nuTs.-;.,fE#ﬁ

BASE SLOTTED FOR ADJUSTING CHOCK
(FRONT CHOCK COULD ALSO BE MADE
TO BE ADJUSTABLE/REMOVABLE)

— |

limited because of many
other commitments, the
instant adhesives are
very beneficial, and even
moreso now that the
non-irritating cyanos are

installed. If you are un-

S

12" PLY BASE |
= ; = i

available.

sure about the number of
hinges to be installed,
check around and see if
someone else is success-
fully flying the same
model you are building,

L
| 3 ——— & NAIL/SPIKE HOLD DOWN
| .?‘—h-

Big Bird Book of the
Month is Ruben Fleet
and the Story of Consoli-
dated Aircraft by Wil-
liam Wagner, available
at the San Diego Aero-

then check out his hinge
system. Six smoothly working hinges will
not load down your servo as much as two
badly installed ones. It is better to use a few
extra hinges than not use enough of them!

Now that you have a balanced control
surface with smooth operating hinges, you
may want to examine their operation with
the servo hooked up. The Ace Servo Cycler
is a very handy piece of support equipment,
because it is not only a good idea to run any
new servo for a while to insure it is flight
worthy, but it is also very convenient for
checking out flight control movement dur-
ing construction. Itis not always convenient
to hook up the receiver and all of the other
associated equipment, to check out the
movement of a control surface. With the
servo cycler and a freshly charged 4.8-volt
receiver pack, you are ready to go in a very
short time. The Ace Servo Cycler will work
with positive or negative polarity servos, the
only requirement is to follow the hookup
instructions. The servo cycler works with
Ace, Futuba, E.M.S., EW.H., and Multiplex
servos and probably any others as well.
BUSTING GLITCHES

In the past we have found that long servo
leads and Big Bird servos may cause voltage
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Jomar Glitch Buster works well with all
types of radios; A.M., F.M., and P.C.M., if it
is hooked up properly.

Have you spent a considerable amount of
time and money on your latest Big Bird? It
may be to your advantage to try another one
of Jomar’s products, “The Battery Backer.”
This unit senses the moment your main
battery falls to an unsafe low voltage condi-
tion and automatically switches to a back-
up pack. If you combine the services of a
Glitch Buster and a Battery Backer, it is
going to be difficult to lose your favorite Big
Bird because of a battery failure, equipment
induced R/F noise, or voltage spikes.

If you are using a P.C.M. type radio,
voltage spikes are to be avoided because
P.C.M.s are more sensitive to such condi-
tions than other types. Many businesses find
that after they have spent thousands of dol-
lars for a computer system, their computer
salesperson failed to tell them their power
source cannot vary over half a volt. | spend
considerable time setting up test equipment
because our own power company voltage
can vary from 115 volts to 125 volts during
the day, which upsets computers. Then a
special expensive back-up system must be

space Museumin Balboa
Park! If you wondered, like me, why your
Concept “Fleet Biplane” flew so well, this
book will certainly inform you. It's also
available through Aero Publishers Inc., 329
West Aviation Rd., Fallbrook, CA 92028.

Send your questions and photos of Big
Birds to Bruce Edwards, 8304 53rd St. Ct.
West, Tacoma, WA 98467, telephone (206)
564-4416.

For information on products mentioned
above, contact:

Ace R/C Inc., 116 W. 19th St., P.O. Box
511, Higginsville, MO 64037; telephone
(816) 584-7121.

Satellite City, P.O. Box 836, Simi, CA
93062-0836; telephone (805) 522-0062.

Du-Bro Products Inc., 480 Bonner Rd.,
Wauconda, IL 60084; telephone (708) 526-
2136.

Jomar Products, 2028 Knightsbridge Dr.,
Cincinnati, OH 45244;telephone (513) 474-
0985.

Aerospace Composite Products, P.O. Box
16621, Irvine, CA 92714; telephone (714)
250-1107.

S.1.G. Manufacturing Co., Montezuma,
IA 50171; toll-free orders, 1 (800) 247-
5008. MB



ULtrA PreasioN, HiGH PERFORMANCE ENGINES FROM AUSTRIA

VT 21 & 49 Four Cycle

HP is well known for their ultra high quality
and design innovations. A leader of model
engine technology since the mid 1960's, they
plonceredSchnua'hporﬂnnnd rotary four

cycle valves
HP engines are produced with the latest

computer controlled machinery and the
finest materials available m!:;:‘ you of

low io fo ds
s nmm"hqﬁconm
macuthgs.

The GoldCupwluhnaupodalbhck
. Wﬁ:?' :
whhm ' rh;saﬁmbm.

The VT series of four cycles feature over-
head mwyvahufnrmuh.tu.-wwhh_
fru b)f ) ing Is sup-
ro never requires
W. float or valve
spring mslm\ to overcome you get more
power and RPM's.

HPis American owned L Industries, so
Enrts. service and tech assistance are

aphone call with the owners ofthe
cl:or'}, not hsta:\‘L\poner or distributor.

40 & 61 Front intake Silver Star HicH PerrormANCE 20 Gold Cup Marine & Aero
Power & PRrestiGe

40 & 61 Rear intake Silver Star 40 GC & SS Control line 20 Gold Cup Auto
“
AVAILABLE FROM YOUR FAVORITE HOBBY DEALER.

CALL OR WRITE FOR MORE INFORMATION ON THE COMPLETE PRODUCT LINE. R
HP ENGINES AUSTRIA IS A SOLEY OWNED SUBSIDARY OF ®

RJL Industries USA - P.O.Box 5 - Sierra Madre, CA 91025 (818) 359-0016
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BY BILL FORREY

GETTING STARTED IN
SOARING AND WHY

don’t think many would argue against
the statement that model soaring is THE
SINGLE most popular way to get started
in RC modeling. The reasons are many,
but the leading factors have to be low cost,
lowest initial model building skill demands,
and the fact that soaring is the quickest of all
routes to gratification in model building and

If you can, look up your local RC soaring club. Many such clubs have
organized beginner's programs to help newcomers “build and fly" model

flying. But, that's not all.

More persuasive considerations would
include soaring’s least complicated, least
intimidating, most gentle nature. There is no
engineto learn how to run, no electric motor
system to wire, no hazardous propeller, and
no extra field support equipment to hassle
with. It can be as simple as just a sailplane

and a radio.

If preserving the environmentis important
to you, soaring’s negligible impact can’t be
equalled. In model soaring, there is no noise
pollution, no castor oil residue left behind
on the ground or the model, no potentially
dangerous or toxic fuel, and no fire danger.
In the event of an accidental crash, the

sailplanes. Visalia's (California) CVRC club is a great example.

Those early flights can be exciting an stressful. It helps to be flying a
glider like this Dynaflite Wanderer, which is very stable.

il

Slope flying ls great way to g lots of stick lI ina hu This modeler
is launching a Wanderer into very light breezes, otherwise the steep ascent
would be a BIG mistake! Always throw level or slightly nosedown.
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The Pierce Aero mpany Paragon is the ultimate, best-handling flat-
bottom wing, large trainer. The 118-inch span gives EXCELLENT perform-
ance. Hands-off stability makes the Paragon practically a free-flight model!




Adults helping youngsters is CRITICAL to the future of RC Soaring. Here a
qualified club instructor launches a Gentle Lady on an electric winch.

damage caused by the average sailplane is
far less than a power plane. Because
sailplanes are silent, friendly neighborhood
relations are much easier to maintain. In
fact, if people don’t SEE you fly, they can't
possibly know that you ARE flying, and
THAT means flying fields are easier to get
and keep.

Learning to fly sailplanes as a stepping
stone to power planes has many advan-
tages. Many of the lessons learned while
flying gliders make power fliers better pilots.
Skills which glider guiders must develop
include the very basics of flight; learning
that right and left are reversed when the
aircraft is headed toward you. Learning that
the radio stick acts just like a full-size joy
stick, learning that low speed stalls can be
avoided with proper air speed, learning that
energy conservation demands smooth con-
trol inputs, learning that airspeed (kinetic
energy) can be traded for altitude (potential
energy) and vice-versa, learning proper
landing approaches for safety and model
preservation, and many other things related
to flying.

You learn that air is a jumble of invisible
currents which can sustain or curtail long
flights. You learn how to use air currents to
your advantage, cheating gravity out of a
few minutes or even hours of air time. You
learn how the sun heats the earth, which
heats the air and creates lift. You learn how

Sig’s Riser 100 is a 100-inch flat-bottom wing
trainer that would make an excellent choice.

in a small trainer.

a hill can deflect air up and over, creating
slope or wave lift. In fact, there is little in RC
modeling that is more challenging and more
rewarding than using solar energy to sustain
flight.

WHAT DO | NEED TO BUY?

To answer this question, one needs to
consider where you will most likely be
flying. If you are alone in your interest to fly
sailplanes and have a large open field avail-
abletoyou, that'sone thing. If there isa local
soaring club with electric winches or hi-
starts available to you, that’s another. If you
have a hill or slope available to you, that's a
third consideration. The first way, you will
need to buy launching equipment, the sec-
ond two ways you probably won't (at least
not initially).

Flat-land solo soarers will need to invest a
little more money than hill-climbers. A
simple, inexpensive hi-start will do nicely at
first.

A hi-start is nothing more than a metal
anchor stake, 25 to 100 feet of surgical gum
rubber or silicone rubber tubing, 150 to 300
feet of 30 to 40-pound test monofilament
fishing line, a parachute, pennantor streamer
to mark the line in the air and on the ground,
and a tow ring. Linked together, anchored
down securely, and stretched out to a rea-
sonable pull, the hi-start will provide the
energy necessary to launch your model
sailplane. The sailplane launches away from

Homemade winches are very common at soaring
clubs. This winch is available as a Model Builder
plan.

The Hobby Horn Sensoar is an inexpensive, good-flying alternative choice

you the same way a kite pulls out of your
hand when towed up by a friend.

With hi-starts, there are several ways to
go. If you have a field that is the size of a
football field (the smallest practical field
size) then a short Dynaflite Standard Up-
Start is the way to go. If the field is larger, try
a full-size Standard Hi-Start.

BK Products, of Colorado, has very nice,
short hi-starts called Aero Launchers that
include a molded nylon storage reel, a rip-
stop nylon carry bag, a rip-stop nylon para-
chute, and a welded anchor stake, all for a
bit more money than the Dynaflite Up-Start,
Either way is fine, but remember, the bigger
the field, the bigger the hi-start, the higher
the launch, and the more air time you get per
launch, which makes learning to fly faster
and easier.

If there is a local soaring club with a
regular flying site and club launching equip-
ment open to you, then this is your best bet.
You can save the expense of the hi-start or
winch, and possibly save your model from
costly beginner’s errors. Clubs have fliers
designated as instructors, who will help you
safety check your model, launch your model,
show you all the soaring basics, save you
from piloting mistakes, and most impor-
tantly, show you how to land. They may
even have members willing to help you
build your model sailplane. Ask your local
hobby dealer for help in locating the nearest

Ace R/C’s Easy Eagle will give you a little hotter
performance in a trainer airframe. Airfoil is a
modified Selig with flat bottom and turbulator

spars.
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The Alrlmnics Olyrnplc ] rnakes a great
performing trainer. The extra span of this 100-
inch wing gives longer flights and more stick
time.

club, or call the Academy of Model Aero-
nautics, (703) 435-0750.
WHAT GLIDER SHOULD | BUY?

There are a great number of possibilities
open to you. Personally, | believe there are
two basic philosophies of trainer sailplanes.
Each offers an easy-to-build wood kit
sailplane. Each offers the newcomer a slow,
easy flying, open structure wing model with
plenty of stability.

THE HOBO PHILOSOPHY

This philosophy recommends buying the
least expensive 72 to 78-inch span kit model
available to you. Here the thinking is that a
small, fast-building, simple kit is more likely
to hold your interest during its construction.

When you first learn to fly, you are going
to make piloting errors. These errors will
damage the model (so don't get too emo-
tionally attached to it!). Should this cheaper
model become a total loss, it will not be a
great loss. This should relieve some of the
stress caused by the fear of crashing, and
allow you to relax a little and enjoy the
learning process from the very beginning.

Repairs can easily be made to trainer
models, but the model will be heavier and
less pretty than when it was newly finished.
The Hobo Philosophy says simply, fly the

One very handy tool to own is the heat sealing
iron, shown in use. Covering a wing with a big
band of color on one side will help prevent
disorientation while flying.

model till it cannot be repaired and flown
anymore. By thetime it gets THAT worn out,
you will know enough about model build-
ing and flying to go onto the next step.

I named this philosophy the “Hobo Phi-
losophy” after a cartoon vagabond carica-
ture of a little hobo. This hobo was once the
logo of the best-known example of this
cheap, first-buy, two-meter class trainer
sailplane, the Dynaflite Wanderer. Other
well-known, and equally fine examples of
the Hobo Philosophy are the Carl
Goldberg Models Gentle Lady, Bob Martin
RC Models Pussycat, the Airtronics Olym-
pic 650, the Ace RC Easy Eagle, the Sig Easy
Riser, the House of Balsa Two-By-Six (2x6),
the Great Planes Spirit, and the Hobby Horn
Sensoar.

THE PARAGON PHILOSOPHY

The second philosophy says spend the
little extra money and get a nice, standard
class (100-inch) or larger trainer sailplane. |
would recommend this option only where
you have access to a local, flat-land soaring
club with active, caring members, electric
winches, and a good instructor program.
These new friends will be able to help you
and encourage you in this bigger and more
time-consuming building project. They will

Cy Rham is one of the last remaining manufac-
turers of electric winches. If you want to go
“whole hog" this is what to buy in launching
equipment.

also be able to help you fly your model
safely and reduce the chances of accidental
crash damage.

This philosophy is attractive because the
bigger models have superior flying perform-
ance. Generally speaking, the bigger the
trainer, the easier to fly. You will learn how
to fly faster because the bigger sailplane is
more stable and less prone to be upset by
gusts of wind, and it can remain aloft longer
due to its inherently better performance,
giving you more stick time and a steeper
learning curve.

I've named this the “Paragon Philosophy”
after what | feel is the best representative of
this larger class of trainer sailplanes, Pierce
Aero’s Paragon (built to 100 or 118-inch
span options). Other well-known examples
of this class are the Sig Riser 100, the Airtron-
ics Olympic 11, and the Dynaflite Mirage
(built to 100-inch span option).

WHAT COVERING SHOULD | BUY?

Covering materials have come a long way
since the dope and tissue days. Modern
iron-on, heat shrink, plastic covering mate-
rials are much easier to apply and much
faster, too. A virtual rainbow of colors, even
fluorescent colors, are available. The most

Continued on page 63

r

is the one for you.

Wing Span
Wing Area
Motor (Included)

60 Inches
545 Sq. Inches
Leisure .05 Electric

% PRECISION
PRODUCTS INC. (714) 592-5144
510 E. Arrow Highway, San Dimas, CA 91773

THERMAL CHARGER 7)

If what you are looking for in an electric
sailplane is, good looks, easy to build, fun to
fly, and great performance, Thermal Charger

26 AUGUST 1991



SEGOND ANNUAL

OCTOBER 4, 5, and 6, 1991

TRADE ONLY, FRIDAY, OCTOBER 4, 10 a.m.-2 p.m.

R/GC MODEL SPORT & HOBBY SHOW

e LIVE INDOOR RADIO CONTROL MODEL DEMONSTRATIONS
e HUGE BOAT POND & CAR TRACK e MODEL RAILROADS
e SWAP SHOP ¢ GIANT RAFFLE

EXHIBITORS MAY SELL & DELIVER PRODUCTS AT THEIR BOOTHS!

See the latest products and visit with major manufacturers and distributors of:

e Radio Controlled Model Aircraft, Boats and Cars
e R/C Systems ® Model Railroads ® Modeling Accessories
FREE STATIC MODEL DISPLAY COMPETITION IN MANY CATEGORIES

(Send legal size SASE to IMS office for a list of categories, competition rules and advance entry forms)

“SAY NO TO

MECGA

DRUGS, YES
TO MODEL
HOBBIES”

This year, all net proceeds
gained from our popular
Giant Raffle are being con-
tributed to a new foundation
established by IMS Inc. and
RCMB Publications Inc. to
fight drug use. The theme of

MILWAUKEE EXPOSITION,-

CONVENTION CENTER & ARENA
500 W. KILBOURN AVENUE ¢ MILWAUKEE, WI 53203

FRIDAY, OCTOBER 4, 1991 2PM - 7PM
SATURDAY, OCTOBER 5, 1991 10AM - 6PM
SUNDAY, OCTOBER 6, 1991 10AM - 5PM

ADMISSION: $5.00 plus tax. Children under 6, FREE when
accompanied by an aduit.

ADVANCE TICKETS: Save time and waiting in line. Order your
tickets in advance. Send money order or check in U.S. funds,
drawn on a U.S. bank, payable to IMS Inc., and include a

self-addressed, stamped, legal size envelope. Orders for
tickets must be postmarked no later than September 10, 1991.
Wisconsin residents add admission sales tax.

INTERNATIONAL
MODELER
SHOWS INC.

P.O. BOX 10127, COSTA MESA, CA 92627-0031 ® 714/548-4700 ® FAX: 714/650-5457

our foundation says it all.
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BY RICK ALLISON

OGICAL STEPS TO TRIMMING

his month we are going to take a quick
lock at the logic behind the trimming
procedures we use to get our aircraft
flying straight, and just how common
sense fits into the picture. I've recently heard
from several stressed-out and pre-ulcerous
friends and readers, and if you guys think |
might be using the magazine to answer my
mail, well, you might be right.
Probably more stuff has been written about
trimming than any other as-

time, the reasoning is excellent and the
advice is sound. You just have to progress to
the point where you understand it before
you can understand it. See what | mean?
Hmm, this may be tougher than I thought...

What is needed, | believe, are some logi-
cal concepts on which to hang our data,
kind of like a guide to understanding trim-
ming guides. Understanding what you are
trying to accomplish is more important than

a perambulating airborne train wreck.

Practicing with an out-of-trim airplane is
even dumber, because about 7/10ths of
what you manage to learn will be related
strictly to what extra control input it takes to
make that particular airplane track through
a reasonable set of maneuvers. Trim first,
practice later.

Forour first generality, accept the premise
that trimming is acircular process; a chicken

pect of pattern flying. Some
very good “cookbooks” ex-
ist, including the one recently
(like, last year or the year be-
fore) published in K Factor,
the newsletter of the National
Society of Radio Controlled
Aerobatics. By the way, if
you are at all interested in
pattern and haven'’t joined
this organization yet, you
need to do so. The monthly
newsletter is a mini-maga-
zine, with much good data
and a lot of pattern-related
advertising. Send 20 bucks
to Suzi Stream, 3723 Snow-
den Ave., Long Beach, CA
90808. The phone number
is (213) 429-1281. Suzi is
marrying my pal, Greg
Frohreich, and moving to
Phoenix, but the above ad-
dress should still work until
further notice.

As | was saying, a lot of
stuff has been written about
trimming, most of it from the viewpoint of,
“If the airplane does A, then do B, and if that
doesn’t work, do C and D, in that order. If
this fixes A but causes F, you mustdo G, and
then go back to B and start all over. Of
course, if the airplane is not doing A, but is
in fact doing the exact opposite of A, then
reverse everything in the proceeding para-
graph while standing on your head and
facing due east, unless the prevailing wind is
from the east. In that unfortunate case, you
must. .. " and soon. If you have read this sort
of stuff before and found it confusing and
maybe a bit tough to follow, you are per-
fectly normal.

| don’t mean to say that there isn’t a lot of
very good data contained in the often-con-
voluted trimming explanations we some-
times read, because there is. Most of the

airplane.
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and egg deal. If you start with
a chicken, you get an egg,
and if you start with an egg,
you get a chicken. Chickens
are not legal in any of the
pattern classes, although
some of my friends do claim
to fly dogs, pigs, and turkeys.
Fun aside, what I mean is that
often you will come up
against a situation that ne-
cessitates a basic change to
put it right, like moving the
aircraft’s balance point. Such
a basic change might (and
probably will) affect not anly
whatever problem you were
trying to cure (say, a pitching
problem in knife edge), but
also other aspects of trim such
as the amount of downthrust
needed to maintain a vertical
upline, or the amount of ai-
leron differential needed to
maintain a good axial roll.

memorizing a list of symptoms and cures.
Comprehension dissipates confusion. We
need to talk a little about some generalities,
and then lay out some concepts.

Let's talk just briefly about WHY we trim.
I’'m tossing this in here because | know some
otherwise very smart people who really
can't be bothered to take the time necessary
to get an aircraft flying straight. They would
rather justgofly, trusting their golden thumbs
to carry the day. This isn't terribly swift.
When you go up to that flight line, you need
an airplane that will help you in every way
possible, and not be another obstacle to
overcome. A well-trimmed airplane is at
least several orders of magnitude easier to
fly, and it allows you to concentrate on
producing reasonable geometry in the sky
instead of trying to stay one jump ahead of

Trimming is interactive, and
sometimes you will need to
go back to square one and
readjust your adjustments. The trick is to
know when to do that, and when not to.

Which brings us to the following idea:
Not all aspects of trim are equally important
to everyone at all times. Possibly | will be
burned at the stake for uttering such heresy,
but "tis true, all the same. It is possible to live
with some trim problems, and not with
others. As you progress from class to class,
the list of problems you can live with gets
shorter and shorter. In this way, trim prob-
lems are a little like women. The older you
get, the fewer women you are able to live
with. However, the list of women who are
willing to live with you also gets shorter, so
hopefully it all works out.

Let me explain. Novices need a stable
airplane that loops straight. Sportsmen
demand that, AND an airplane that does



consecutive rolls well, AND an airplane that
flies well inverted. Advanced pilots need all
of the above AND an airplane that draws
straight vertical lines, AND an airplane that
knife edges well, and so on through the
classes to FAL FAI pilots need airplanes that
do everything perfectly. These perfectly
trimmed airplanes are not terribly easy to
come by, which is why FAI pilots sometimes
can be observed walking around and

haps risk making matters worse. Only you
can decide just how badly you need to fix
something. If you have reached a point
where the problems are few and tiny, maybe
“dialing itout” with the radio is a reasonable
choice. After all, is mixing really any less le-
gitimate a solution than running around
with both ailerons drooped or reflexed, or
having a wing saddle shimmed tc deliber-

staring into space while scratching their
heads and talking to themselves.

The above idea of different levels of
performance requiring different levels
of trim isn’t always a hard and fast deal,
however. Even the most squared away
novice is going to have a tough time
performing stall turns with a plane that
has excessive roll couple (“roll couple”
is the tendency for an aircraft to bank as
well as yaw with application of rudder
control). And obviously, the absolute
ideal would be for everyone to have a
perfectly trimmed airplane. Unfortu-
nately, we do not live and fly in an
absolutely ideal world . . . which brings
us to the next idea.

| also know folks who get so involved
in ceaselessly trimming and retrimming
their airplanes that they forget to prac-
tice. This isn’t any smarter than practic-
ing with an out-of-trim airplane. It is
important to know when to stop trim-
ming and start practicing. As trimming is
a circular process that never really is
finished, you need to learn to recognize
your personal point of diminishing re-
turns. With today’s computer radios,
some types of minor (very minor) prob-
lems can be successfully mixed out, so
living with a bird that falls a tiny bit short
of total aerodynamic Nirvana isn’t nearly
as painful as it used to be.

With that thought in mind, maybe it’s
time to say a few words about computer
radios and mixing. | have some good friends
who are “purists,” and they view the idea of
using radio mixing to sortout a trim problem
with the kind of horror that most of us
reserve for child molestation and robbing
poorboxes. They proclaim it to be cheating,
not playing the game, and just definitely not
done by the better classes, old chap. Not
being an old school tie pukka sahib type, my
thoughts on the matter are a bit more prag-
matic; that is, it either works or it doesn’t.
Mixing is a trimming tool, just like lead
weight, shims, or a razor saw.

Someone once defined aerodynamics as
the art of aerial compromise. That's not a
bad definition of trimming, per se. Most
often, the best possible state of trim that is
“reachable” or practical for a particular air-
plane will involve at least one and maybe
multiple compromises. Maybe that perfect
vertical upline trim means having to either
live with a slight pitching problem in knife
edge or taking a saw to the airframe. Maybe
the choice is either to live with a little bit of
roll couple in one knife edge or the other in
an otherwise perfectly trimmed bird, or cut
the wing to readjust the dihedral and per-

il

Salient Design's “Boxer,” as rendered and held by Kevin
DeShazer of KDI, Inc. Notice the trick wheelpants, now

available from KDI, assembled, with wheels made of polypro-
pylene, for $25.00.

Another view of Kevin's "Boxer” and its wild paint scheme.

ately tilt one wing tip up or down?

Reaching a decision in such matters is
made more difficult by the fact that trim
problems can be roughly separated into two
types: Those that are the result of warps,
misalignments, or poor building practices,
and those that are inherent in the aircraft
design. If the problem is simply a crooked
airplane and you know it, then the answer is
pretty easy. You cut and realign. If, on the
other hand, the problem is one that has been
designed into the airplane, all the realign-
ment in the world might not help, because
the real problem might be insufficient tail
volume, a poor choice of airfoils, wrongly
sized or placed control surfaces, or a bad
distribution of lateral area. Sometimes, it
isn’t so easy to tell the difference, but if you
suspect you might be trying to cure a birth
defect, my advice is to ask the most experi-
enced person you can find who has experi-
ence with the same design.

One type of design problem you can
usually cure is a poor force arrangement,
i.e., wrong incidence in the wing, stabilizer,
or both, or perhaps a side or downthrust
offset which isn’t right. Often, these sorts of
things aren’t even the poor designer’s fault.

Airplanes of the same design are seldom
really identical, and the settings on the plans
might have produced a state of perfect trim
in the prototype, given the prototype’s
weight, powerplant set up and exact bal-
ance point location.

Time for some concepts to think about
when trimming.

1. Trimming starts during the building
process. Take time to measure and align
correctly. Itis fareasiertobuild astraight
airplane than trim a crooked one.

2. Of all the factors which influence
aircraft trim, the most important is Bal-
ance Point location. Move the BP, and
nearly everything changes. For this rea-
son, start the trimming process by set-
ting the BP location. If for some reason
you have to change the BP location, be
prepared to start again from the begin-
ning.

If no Balance Point is shown on the
plans, you can try this home grown
recipe of mine. Measure your tail
moment arm (from 25% of the MAC
[Mean Aerodynamic Cord] of the wing
to 25% of the MAC of the stab, or from
the wing MAC to the elevator hinge line
if you're lazy). Measure the MAC of the
wing (adding the root chord to the tip
chord, dividing by two, and then hunt-
ing for the spot on the wing that most
resembles that measurement, is the lazy
method for this one). Assuming your
stab is of average size (20-25% of the
wing area), divide the moment arm by
the MAC. If the resulting numberis 2.75
or greater, set the Balance Point at 33-
34% of the MAC of the wing. If the
number is 2.5 to 2.75, set the BP at 28-
32% ofthe MAC. Ifthe number is smaller
than 2.5, set the BP at 25-28% of the
MAC. If your stab is smaller than aver-
age, shade the numbers to the low side

(BP further forward). If your stab is larger
than average, the reverse is true. This will
give you a good initial placement of the BP,
and better than 90% of the time, you won't
have to move things again. This method
works for most of the flat bottom, semi-sym-
metrical, and of course, for the symmetrical
airfoils we see in RC.

As afinal rule of thumb, you may take it as
fairly certain that if it takes more than just a
dab of down to hold level flight inverted,
you have a nose heavy condition. This is
providing thatyou haven’t managedto build
in a bunch of up thrust, of course. | do not
jest. | have seen this airplane, and helped
trim it.

3. When trimming, it is helpful to start by
thinking in terms of, “What do | have to do
to the airplane to cause me to have to move
the control surface in question in the direc-
tion it must go to solve the problem, while
still maintaining level flight trim?” Example
problem: aircraft pitches towards the can-
opy (up) in both knife edges. Needed action:
add downtrim to elevator (positive to stab)
without causing loss of level flight trim.
Solution: move the BP to the rear, thereby
causing a need for downtrim in level flight.
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This is a lot easier than going, “Lessee, the
sucker pitches to the canopy so it needs
either negative in the wing or positive in the
stab, or is that positive in the stab or negative
in the wing?”

Notonly is the above litany confusing and
hard to remember, but it usually won'twork,
even if you get it right (to which lots of
people with adjustable stabilizers can at-
test), until you move the BP. Why? Well,
near as | can figure, with the BP in the
original location, you have done nothing to
change the static margin of stability of the
airplane, and you haven’t altered the total
nose down pitching moment of the airplane.
You can crank the incidence angles all over
the place but any combination of main and
tailplane settings which produces balanced
level flight at the same aircraft weight and
speed as before is going to produce about
the same pitching force in knife edge as
before.

All you really will have changed will be
the amount of drag produced by the flying
surfaces at their new rigging angles and the
amount of drag produced by the fuselage
(which will now be at a new alignment
angle relative to the direction of flight). Plus,
you have now realigned all your thrust offset
settings as, being the conventional type, you
probably have your engine bolted to the
fuse. If all you really needed was a little more
or less drag or a downthrust adjustment, this
will sometimes work. More often, you will
need to adjust the BP AND the incidence
angle of the wing or tailplane (even if it's just
a few clicks of elevator trim or drooping or
raising the ailerons a couple of clevis turns,
what you've effectively done is change the
angle of incidence of the surface in ques-
tion). And then readjust your downthrust, if
necessary. Whew! | knew this would get
complicated sooner or later.

4. One major problem can cause multiple
minor problems in other flight modes. For
this reason, identify and fix the major stuff
first. Often the minor problems will vanish
when this is done. If you do things in the
reverse order, you will likely have to do
everything again. Example: a misaligned or
warped wing panel or aileron can (but not
always . . . this isn’t an exact science) cause

the following list of problems: Drifting in or
out in loops, roll couple in knife edge and
stall turns, drifting to one side in vertical
lines, pitching in knife edge, differing ai-
leron trim as speed changes, wing drop
entering and exiting squares, and likely
several other nasty items | either haven't yet
run into, or can’t remember.

Now, you could add wing weight to one
tip for the loops, adjust the side thrust for the
verticals, play with elevator differential for
the squares, use the radio mixing to fix the
knife edge and roll couple problems and
remember which wing is likely to drop
when you slow down so you can be ready
with some opposite aileron . . . or you can fix
the wing or aileron misalignment. Of course,
the real nightmare scenario (and one that
happens all too often) is that you will do that
whole long list without really fixing much of
anything, and THEN find the real problem,
fix it, and have to go back and undo all the
stuff you did before.

5. If you are considering using the mixing
in the radio to help solve a problem, trim
down to the problem that the radio can help
you with. Example: the BP, thrust offset
settings, and incidence angles that produce
straight up and down lines cause a slight
pitch to the top in right knife edge and to the
bottom in left knife edge (this is a very
common problem with “all on a line” mid-
wing designs using large diameter props and
large amounts of right thrust). The choices:
live with or attempt to fix the pitching in the
knife edges or live with some tendency to
drift in the verticals. The radio solution: trim
for the verticals and dial out the knife edge
problem, because the opposite isn’t pos-
sible. You can’t fix a thrust offset problem
with mixing (Please don't tell me to mix
elevator or rudder to throttle. I'm not a
purist, but | do have my limits).

The “non-radio” solution might be to try
differing incidences in the stab halves . . . if
the stabs are plug-in adjustables . . . shim
one side or the other of the wing saddle, or
add some negative to the wing. Sometimes,
this will work. Very often, it won't, or if it
does, it will cause another problem some-
whereelse. . . like in the vertical lines which
were formerly perfect, or in looping maneu-
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Another way the radio can help as a
trimming tool is to allow you to separate
problems. You might have both a pitch and
a roll couple problem in knife edge. The
dilemma here is determining if the roll couple
is being caused by the pitching problem (if
the wing is still lifting . . . not completely
unloaded . . . most yawed airplanes will
have some tendency to roll, depending on
the design), or if it is a separate problem
related to incorrect wing dihedral. Tempo-
rarily dialing out the pitching problem
(unloading the wing) can help you deter-
mine just how many worms you have in
your can. As for myself, | still wouldn’t
consider slicing on the wing until | had at
least a semi-permanent fix in place on the
pitching problem.

6. If a previously well-trimmed bird sud-
denly starts flying like a dog, don’t panic and
start changing stuff around in an effort to
alleviate the problem. Such an occurrence
usually means that something has come
unscrewed, unglued, unhooked, or other-
wise has changed relationship to the whole.
It is time to emulate Sherlock Holmes rather
than Chicken Little.

For example, | once had a well-trimmed
airplane (the Cursor prototype, as a matter of
fact) suddenly develop a nasty wing drop
every time | pulled angle of attack. | checked
every pushrod, clevis and screw. | checked
the alignment of every flying surface. | scru-
tinized and re-tweaked all the control throws.
It was a week before the Nats, and nothing
was working until a friend related a tale of a
similar problem with another airplane that
had turned out to be a loose piece of wing
covering.

Bingo! A loose piece of Monokote trim on
top of the wing in question (nearly invisible
at rest) was lifting with every increase in
angle of attack (increase in pressure differ-
ential), and momentarily destroying airflow
over the surface of the wing, causing a loss
of lift and the wing drop. | ironed the sucker
back down. End of problem, except for all
the control throws | had reset in an effort to
trim out the wing drop. The obvious moral is
to think first, and tweak later.

That's about all the common sense stuff |
know about trimming . . . except to tell you
that trimming is just about all common
sense, Use the trimming guides, but refuse to
be confused by them. There are no tech-
niques which are more “correct” than oth-
ers. If it works, it works, and if it doesn’t, try
something else. Be an S. Holmes, not a C.
Little. If all else fails, you can always hack
the thing to death with a machete and bury
it in the back yard at the dark of the moon.
This technique isn’t great as a trimming
solution but it is usually a surefire cure for
ulcers and stress headaches, plus it frees up
your weekends.

| know that new airplanes are being born
every minute, but nobody is sending me
baby pictures. Color snaps are fine. Until
nexttime, seeya’ atthefield. .. Rick Allison,
15618 N.E. 56th Way, Redmond, WA
98052. MB
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elicopter aerodynamics is a fascinating subject, that | got
started writing about for RC magazines purely by coinci-
dence. About four years ago, my office mate, an experton
helicopter aerodynamics, was a professor teaching and
researching helicopter aerodynamics. We had many conversations,
and one day | decided to jot down some of the fundamental concepts
on helicopter rotor blades. Then, | thought, why not send it to a
model helicopter magazine, as many RC helicopter pilots probably
would be interested in learning more about rotor aerodynamics. My
first article, “What is the State of the Art Rotorblade,” was published

BY JAMES WANG

in England’s Helicopter International magazine. | then followed with
another article explaining how to incorporate Delta-3 feedback to
the main rotor head, and another on modifying the Bell-Hiller
mixing ratio to improve stability and controllability.

From these three articles, | received many calls and mail, and |
decided to explain some more about helicopters; after all, writing
articles for RC models is a lot more fun than writing technical papers
on full-size helicopter research. Furthermore, it is nice to know that
some of these ideas have now been incorporated in many produc-
tion helicopter kits. For instance, Delta-3 feedback is now used on

Robbe/Schiuter's 1991 helicopter-only catalog, 40 pages, full color, is now available. Call Robbe at (201) 359-2115 to obtain this pretty catalog. One of the
new items shown is this aft fairing for the Magic. It is made of canopy plastic material and costs around $30. A similar one is available for the Champion.
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GMP flybarless and Elite rotor heads, on the new X-Cell rotor head,
and recently even Schluter decided to have Delta-3 angle on its
1991 Magic, Scout, Junior and Whopper. The Elite rotor head also
incorporated a very high 90-percent Bell-Hiller ratio. | was also very
glad to talk to Alex Gauss of Virginia because based on my first
article, he made a swept-tip three-airfoil fiberglass blade. He gave
me a set to try, and it does very well.

This month we will have some excerpts from my first article,
which surveyed the fundamental concepts in model rotor blades; in
the following months, we will zoom in on picking the best blade

required to turn the blades.

There are basically two types of drag produced by a wing or any
rotor blade: induced drag and profile drag. Induced drag results from
the fact that our blades are not infinitely long, and any moving
airplane wing tip or helicopter rotor blade tip always causes the air
to swirl at the tip. This swirling air is called a vortex. It disturbs the
air flow around the wing, thereby producing a drag called induced
drag. On a humid day, we can sometimes see the swirling vortex
trailing off a 747's wing tips as it takes off and lands.

To minimize the induced drag, we must do two things. First, we

3 - i otk ol i Wk A Ld - =
In our Magic review in March and April '90 issues, we said it took us 60
hours to build, paint and set up our Magic. Now Robbe has just introduced

the ARF Magic and ARF Junior 50. This picture shows that the ARF Magic

has the main rotor head, tail gear box and boom, main frame and transmis-
sion, servo tray and skids completely done. Just take them out of the box
and bolt these four items together and add a radio and engine. Now the
time has been reduced from 60 to 10 hours. The ARF Junior 50 even comes
with a Webra 50 and muffler already installed.

Author’s friend Richard Baker flies his lightweight, fast Robbe Avantgarde
60-size helicopter. The mechanics are Heim and 80% plastic. The transmis-
sion sounds very good; like a turbine engine spooling up. Very quiet
because all the gears are plastic.

planform and airfoil for model helicopter uses only. First, there is not
one single ultimate airfoil, or ideal blade planform. Itall depends on
the type of flying you do . . . hot dogging, FAI, collective pitch or
fixed pitch design, etc. A rotor blade going through the air generates
both lift and drag. The amount of drag determines the engine power

=

Remember the blue Legend on our June ‘81 cover? That same Legend
belongs to Jim O'Brien, and is now inside this Heim Bell 222 scale fuselage.
The belt drive tail rotor is replaced by an X-Cell 60 tail rotor system. This
picture was taken before the model was painted. Jim also programmed the
Futaba 9VH such that when he hits the throttle hold switch, the landing
gears will remain retracted until h= raises the collective stick above one-
half for the flare, then the gears will pop out automatically.
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The inside of the Avantgarde. An Enya 60 and tuned pipe is used for this 9-
pound model. The cabin is plastic and the canopy is just like a normal clear
canopy, but with aft fairing.

want to have high aspect ratio, which means long and slender
blades, because this would push the tip vortex far away and thus
minimizes its damaging effects on the inboard part of the blade. The
trailed vortex is also responsible for some of the impulsive noises we
hear as we do a high-G turn or pull out. It is called “blade slap” or
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“blade vortex interaction” noise. From the name you could probably
have guessed what they are already. The noise results from the
second blade encountering the trailed vortex from the previous
blade. Note, there is no such thing as whisper mode as in the “Blue
Thunder” movie!

The second method to minimize induced drag is to build a twist
into the rotor blade, which is commonly called “washout.” Ideally,
a hyperbolic twist gives the minimum induced drag for helicopter
rotor blades. That means the blade is twisted 90 degrees from the
root to the tip (Aerodynamically this produces a uniform induced ve-
locity). This is ideal only for hover, and it hurts the performance of
very high speed forward flight. In general, an 8 to 10-degree linear
twist from the blade root to the tip will give excellent compromise,
by improving the hover and low speed forward flight efficiency, and
reducing retreating blade stall at high forward speed.

Profile drag is the other major group of drag that | have mentioned.
One source of profile drag is air viscosity. The word viscosity means
stickiness. For example, oil has higher viscosity than water. And
water has higher viscosity than air. As our rotor blades slice through

the air, the air tends to stick on the blade surface and drag the blade
backward. This is called “skin friction drag.” The only way to
minimize skin friction drag is to make the blade surface as slick as
possible.

The second source of profile drag is the thickness of the blade. As
the blade moves forward, air is displaced around the blade. This
produces what the aerodynamicists call “form drag.” From the name
you could have guessed that the magnitude of the form drag depends
on the form or shape of the moving object. The more streamlined the
object, the less the form drag. Form drag is minimized by choosing
a good airfoil design. When a wing or rotor blade stalls at high angle
of attack (around 10 to 12 degrees typically), then the form drag in-
creases tremendously, because now the wing or blade is acting like
a blunt body. Just try putting your palm outside the car window at
50 mph, first holding it parallel to the horizon, and then twisting it
upward 10 to 15 degrees, you will see.

Form drag can also be minimized by tapering and twisting the
rotor blade at the same time. The purpose of the taper is to keep the

continued on page 92

In the text, we talk about “blade tip vortex." This
is a picture from a wind tunnel test of a
helicopter done by the author's colleagues at the
University of Maryland. If you look carefully, you
can see the dark lines spiralling down from the
tip of the rotor blade. These dark lines are the
center core of the blade tip vortex. On the left is
the nose of the helicopter fuselage. This picture
is captured using a wide-field shadowgraph
technique, which uses a bright strobe to freeze
the blades' motion. The dark lines are shadows
formed on the tunnel wall. The dark line also
means the air density is much higher at the
vortex core. The objective of the research is to
examine how the rotor downwash interacts with
helicopter fuselage.

Here are some different styles of model rotor
blades and airfoils. The top three are wood, the
bottom ones are fiberglass. Glass blades
average around $120, but they are beautifully
finished, balanced and ready to use. The top two
airfoils are called cambered-refiexed. The third
airfoil is symmetrical. The sawed-off and swept-
tip blades reduce induced drag. Tapered blades
also reduce drag. The bottom most is the BERP
blade. Blade tip designs were discussed in
November and December 1989 *2*Modei
Builder*1* issues. This month and next, we will
talk about blade drag and airfoils. The above
model blades are sold by Robbe/Schiuter.

This is an interesting way to mount the long
receiver antenna. A long nylon tube is bent
around the front canopy and attached to the
landing strut. This is on Gary Frank’s old Cobra.
Modern base-loaded antennas offer almost just
as good radio range as the uncut antenna.

For 1991, Robbe/Schiuter has introduced two
new MD500E scale fuselages. These are white
gel-coated. Large size is for Magic 60, small one
is for Junior 50. The fuselage kits include the
scale-looking high landing gear set.
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For beginners, we always recommend a training
gear system. If it is made of two 36-inch long,
3/8-inch diameter dowels with a whiffle ball at
each end. Epoxy 3/8-inch washers at either end
of the ball to allow the ball to spin, but not slide.
For 60-size helicopters, you may want to use 48-
inch long dowels.

34 AUGUST 1991



KALT WHISPER
ELECTRIC HELICOPTER,
PART 11

BY JAMES WANG

his month we will conclude our review on the Kalt

Whisper electric RC helicopter. Last month we discussed

the basic characteristics of the Whisper. These are the key

points: It is extremely easy to fly, having very pleasantand
predictable handling characteristics; the model feels very light in
flight, like flying a butterfly; cyclic and tail rotor controls are very
responsive; collective response is decent, but nowhere as good as
30-size gas helicopters; it is great for flying in calm weather (because
of its light weight it gets blown around on windy days); the model is
very fragile and not very crashworthy; flight time on 1100 mAH
NiCd battery pack is around three minutes; micro servos must be
used; a peak detector type charger that can charge 8-cell NiCds is
recommended; $200 per kit is not too bad; a mini-gyro is recom-
mended; and the model really is not rugged enough to be a
beginner’s first model helicopter, but due to its docile handling, any

beginner with one or two gallons of fuel on gas helis can fly the
Whisper.

First on the agenda is the landing gear design. The strut material
is too brittle. The struts are of the same material as the molded side
frames. We think the struts should have been molded out of a more
pliable material. To compensate for the stiff landing gear struts, Kalt
has devised a shock absorption system. Each landing strut is held
onto the main frame by two 2.5mm bolts. This is just like the arrange-
ment used on the X-Cell, Legend and other pod-and-boom models.
However, in between the struts and the main frame, a 1/4-inch piece
of silicone fuel tubing is slipped over the 2.5mm bolt. The tubing acts
as a cushion to absorb the shock from hard landings. The idea works
pretty well, but you must cut each piece of tubing to perfect length
to “optimize” the shock absorption ability. Once this is done, the
system actually works quite well.

The Kalt Whisper electric RC helicopter is extremely easy to fly. In totally calm weather, even beginners can fly it. Author’s friend, Peter Chen, who has only
been flying RC helicopters for a month, had no problem hovering Wang's Whisper while Wang took the picture.

MODEL BUILDER 35




Please note that the instruction for installing the shock absorbing
fuel tubing was not mentioned in the beginning of the manual.
Instead, it was mentioned on the last page of the manual as an
update. Mike complained that he had to take the landing gear apart
and insert these pieces of tubing. Therefore, if you are going to build
aWhisper, have a look at the last page of the instructions first (In fact,
it is always recommended that you read through all of the instruc-
tions before starting construction).

In the unfortunate event that you do break a landing strut, here is
how I have repaired mine. Use some slow CA glue and accelerator
to glue back the strut. Then add a patch of 3/4-ounce fiberglass cloth
on both sides of the strut. Then more CA glue. You can add some
baking soda to make a fillet, too. Then add some more 3/4-ounce
cloth and more CA glue. In total, three layers of CA and 3/4-ounce
cloth on each side will do. Epoxy will not work.

Accelerator is great stuff! Normally, thin CA glues will run. Once
accelerator is sprayed on the CA glue joint, the CA will cure
instantly. If sufficient slow CA glue is dropped at a joint, the kicker
can cure the CA and form a very strong clear fillet. | have even used
the slow CA and kicker to repair expensive eyeglass frames that were

accidentally dropped.

The NiCd battery is held onto the bottom of the model via two
nylon tie wraps. These tie wraps are reusable, which means you can
pull on the little tab that bites into the stripe and loosen the tie wraps.
Even though they are reusable, they are not the most convenient to
work with. The tie-wraps are each secured to the landing strut by two
2mm bolts. The 2mm bolts go through two holes in the tie-wrap. The
bolts make the tie-wrap weak near the holes. We have one tie-wrap
broken off near the hole. Probably a hook and rubber band system
would have worked better. Folks, please avoid using CA glue on
nylon tie-wraps at anytime. CA glue makes most nylon tie-wraps
brittle.

The main rotor head on the Whisper is the proven Kalt hingeless
rotor head design. Unlike the X-Cell rotor, there is no floating axle.
And unlike GMP Elite or Prohead, there is no teetering pin. And
unlike the Kyosho Concept, there is no flapping hinge for each
blade. The beauty of hingeless rotor design is that each blade is
allowed to flap individually by elastically bending the thin compos-
ite flexbeam hub. The advantage is that there is no teetering slop like

continued on page 106

The Whisper in a very stable hover. The 8-cell 1100 mAH rechargeable NiCd
can be seen strapped to the bottom of the helicopter. The tail boom and tail
blades are located quite low to the ground. Tail fin doubles as skid. Total
flying weight is 2 pounds, 12 ounces. Ideal for flying in your front yard. Kalt
has available a fiberglass Tow Cobra scale fuselage for the Whisper. The
glass fuselage weighs less than 200 grams, and costs around $160.

i P
The main rotor head is a hingeless rotor design. Kalt has successfully used
the hingeless rotor on the Baron 30, Cyclone |, and the Enforcer. The thick
and heavy Hiller paddles and soft flapping characteristic make Whisper
very easy to hover, almost too mellow. We recommend the flex plate on
Whisper AND Enforcer to be made twice as stiff.

|

Two versions are available: an almost-ready-to-fly, or a kit version, shown
here. The kit version is $30 less and took the author and a friend two
evenings to build and two evenings to install the radio and check the
control settings.

A very interesting swashplate design. It uses two concentric rings instead
of a solid swashplate to reduce weight. Very good idea. The Kalt gyro is
located at the back above the collective servo. The gyro amplifier is
mounted at the front above the receiver. The center of gravity of the heli-
copter comes out perfectly at slightly forward of the main shaft. Notice the
gap between the black landing strut and the black fuselage frame; there is
white fuel tubing placed there to absorb hard landings.
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The evolution of .60-sized helicopters has resulted in many
designs with positive flight characteristics.

But you consider more than just flight performance when
buying a model. Feature for feature, Kyosho’s new Concept 60
scores much higher than comparable R/C helicopters.

Here's how.

For simplicity and strength, its design surpasses all models—
from fun fly and general competition helicopters to FAI competi-
tion-only machines.

And since the Concept 60 is designed by world champion

Shigetada Taya, designer of the Concept
30, its flight qualities are a given.
The one .60-sized helicopter made
for both beginners and serious
* competition
fliers.

For stable hover-
ing, Taya has given
the Concept 60 a fully
articulated, dual
dampened flapping
head. Optional

For more information, write for product

information sheer No. 333.

Concept Hotline: 1-217-398-2834

lightweight stabilizer blades offer greater mobility for aerobatics.

For advanced competition, the streamlined rotor head lets
you achieve the all-important blazing top speed needed for entry
into F3C maneuvers.

The Concept 60’s large diameter rotor span, coupled with a
long tail boom following state-of-the-art Japanese competition
trends, provides leverage and stability for the prettiest loops,
rolls, and rolling stall turns any judge could expect.

Fast assembly and easy maintenance give aggressive
pilots maximum air time.

Among the innovations incorporated into the Kyosho®
Concept 60 is its landmark SRS construction: strength, rigidity,
and simplicity.

Its total flying weight is a mere 9.9 Ibs., so the most skilled
hot dogger can whip the Concept 60 around with ease.

With the Concept 30, Kyosho proved that precision manufac-
tured plastic parts are the only way to go for strength. Refined for
the Concept 60, the same construction increases your air time by
reducing possible repairs.

Ask your hobby dealer today for a close look at the new stan-
dard for .60-sized performance, Kyosho's Concept 60. The wait
is over.

DISTRIBUTED TO LEADING RETAILERS
NATIONWIDE EXCLUSIVELY THROUGH

GREAT PLANES MODEL DISTRIBUTORS COMPANY
P.0. BOX 4021, CHAMPAIGN, IL 61824.4021

© 1991, Hobbico, Inc.

Call for answers to your Concept questions from Kyosho helicopter experts.




(Above) Jerry Caudle’s
trophy-winning F-86
Sport Saber. More info
in text. (Right) Don
Tuttle's FAE is fully
loaded and ready for
bear! It uses an 0.S. 91
Byrofan unit and
teatures panel lines,
flaps, retracts, full
‘tlying stab and cockpit
detail. (Far right) Jet
Hangar Hobbies' two-
tone gray F-4 Phantom
100% scale fighter, 44-
inch wingspan and 68-
inch length. Uses
Turbax Il fan,
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BY SCOTT STAUFFER

ell, it's time once again for my annual pilgrimage

to the Toledo Expo. This year marks the thirty-

seventh year of a show that can be described as

“the Mecca of modeling,” one of those events | feel
every modeler should attend at least once. This year was no
exception, with over 200 exhibitors and thousands of spectators
attending each day of the April 5-7 show at the now familiar
Toledo Sports Arena. Of the three days, Friday had the largest
crowd of spectators, although Saturday and Sunday were not too
shabby. (Buying was also heaviest on Friday, as modelers rushed
to pick up bargains before exhibitors sold oul. wen)

each blade easy to replace if necessary. The blades are slanted
back a bit and have a hefty pitch to them. They look a lat like real
turbine blades. This impeller feeds six wide and highly curved
stators, which also support the shroud and machined aluminum
engine mount. The mount fits nicely around the O.S. 91 DF
engine.

To maximize the fan's performance, Larry contracted the
CAD design services of Allied Signal Corp. The result is a fan
that's radically different from anything |HH has produced to
date, so much so that he doesn’t even have a name for it! Next,
Larry showed me a videotape of its first test trials. He installed the

\
-

:f‘.]_;\-.‘f

el

The first person | talked with at the show was Larry Wolie ot
let Hangar Hobbies. | had heard he was developing a new fan,
so naturally this was the first thing | asked him about. Larry
reached into a box at the hack off the booth and produced the
very fan I'd come to see, prototype Number 1. Il's approximately
five inches in diameter with a nine-blade impeller. Each of the
nine blades is individually fixed on the aluminum hub, making

fan in an old F-86 with a ready-ta-fly weight of 11 pounds.
Because the engine was new, he kept the setting rich for the first
flight. He started with 17,000 rpm, which flew the plane quite
well. | was impressed that it flew an 11-pound plane at all,
turping that speed. On the second flight, he tweaked the engine
to 20,300, again still not full bore, but this also flew the plane

continued on page 96

(Above left) F-15 Eagle
al the JHH boath, uses
twin Turbax 1's and
K&B 7.5 DF engines, is
86 inches long.
Patterned after Phil
Avon's world champi-
onship plane. Kit sells
for $700. (Above right)
Bob Boswell added
extra ordnance lo his
Yellow A-4 Skyhawk. It
was entered in Military
Sport Scale. Uses
Dynamax 0.S. 91 fan
and has loads of
surface detail. (Left)
Bob Boswell added
extra ordnance to his
Yellow A-4 Skyhawk. It
was entered in Military
Sport Scale. Uses
Dynamax O.S. 91 fan
and has loads of
surface detail.
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LEMASTER:
GOOD WAY TO BEGIN

ver the years, | must have flown a

dozen or more Telemaster models

of many sizes and descriptions. It

seems as though half the beginners

who show up at our local field in search of
flying instruction start out on this venerable
old trainer. So |, along with the other expe-
rienced instructors, usually manage to accu-
mulate quite a bit of Telemaster stick time.
Over the years, Hobby Lobby Interna-
tional, Inc., has been providing Telemaster
kits in almost every conceivable size, usu-
ally powered with a .40 to .60 engine, but |
imagine you could pick out almoest any
engine ever made, and it probably has been
mounted in a Telemaster at one time or
another. I've seen this model powered with
two-strokes, four-strokes, twins, ignition
engines, and even electric motors, and in
every case the airplane performed much the

As far as the Telemaster is concerned, it's
a dependable and stable trainer, right up
there inthe top half-dozen designs available
on today’s market. While | always appreci-
ate using it for primary and basic training, |
think most accomplished RC pilots should
have one in their stable, ready to take on the
more mundane tasks which come along in
this sport. In addition to its eminent qualifi-
cations as an ideal first airplane, it's also
highly suitable for aerial photography, glider
towing, and for use as a reliable test bed for
new engines and radios, smoke systems,
bomb drop mechanisms, or whatever else
comes to mind. Many advanced modelers
like to keep one around for such purposes,
and the Telemaster does double duty by
always being availablefor training purposes.
For these reasons, RC clubs which offer
training to newcomers often use the Tele-

BY ART STEINBERG

together. A while back Hobby Lobby intro-
duced a framed-up, ready-to-cover version,
and this proved quite popular among those
who would rather fly than build. Now this
respected firm has outdone itself, bringing
to the RC flying public an almost-ready-to-
fly edition of its classic trainer, the Telemas-
ter 70 ARF.

Let’s make itclear from the beginning that
this airplane is not one of the run-of-the-mill
look-alike ARF trainers being imported from
the Pacific Rim area. Not that the ARFs of
Oriental origin are necessarily of poor qual-
ity. Many of them are first-rate items, nicely
manufactured, and a terrific value for the
money, but ARFs manufactured in the good
old USA are as rare as American-made
television sets. You can search the world
over and not come up with an ARF which is
so completely ready for your engine and

Rich Anderson of San Marcos, California, with Madeleine the Wonder

Whippet and the Telemaster 70 ARF.

same. One exception is the Telemaster built
by a fellow club member that had a twelve-
foot wingspan and a Quadra engine. It flew,
but not too well, and that underpowered
model is presently undergoing a re-fitting
with an even larger engine.
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The Telemaster, with its flat bottom airfoil and lifting horizontal stabilizer,

makes a great flying combination with Hobby Lobby's Merco .61 engine.

master as their standard workhorse.
Telemasters are easy planes to construct,
given their straight line design and lack of
compound curves. Anyone with even a
minimum of building experience should be
able to do a creditable job of putting one

radio as is the Telemaster 70 ARF. As the
name implies, the wing span is seventy
inches, an ideal size for a trainer, as large
models are more visible in flight and tend to
be more stable. The wing area is 695 square
inches, and the fuselage measures 47 inches



in length.

Most of the more complete ARFs require
thatthe wing be joined at the center section,
and that the tailfeathers be glued on, and
that is also true of the Telemaster 70 ARF.
However, it is almost unheard of for ARFs to
have their control systems pre-installed at
the factory, and in this respect, this month’s
featured airplane runs rings around its
competition. Instead of utilizing wood
pushrods or the plastic tubing variety, it
relies on sturdy, flexible metal cable
pushrods, sliding in plastic sleeves. These
‘come expertly mounted in the fuselage for
elevator and rudder control, and in the wing

Nice visible color scheme makes the Telemaster stand out even under
overcast skies. Author is enthusiastic about the Oracover covering.

for the ailerons. All movable control sur-
faces are factory hinged with “Oracover,”
resulting in tight, gapless hinge lines for
maximum efficiency in performing flight
maneuvers.

The Telemaster 70 ARF may be set up as
either a taildragger or a tricycle-geared air-
plane, and the manufacturer has indeed
facilitated this option choice for the buyer
by building two sets of landing gear support
assemblies into the fuselage, one near the
forward edge of the wing, and one near the
trailing edge position. However, hardware
is supplied only for the taildragger version.
If the builder desires the tricycle-gear ver-
sion, it will be necessary lo obtain a nose
gear assembly and an additional wheel. As
I enjoy flying taildraggers because of aslightly
greater challenge, and because installing a
nose gear requires additional work, | stayed
with the two-wheel configuration. Besides,
the kit had a dandy tailwheel assembly with
a handsome little wheel already mounted,
and this was firmly secured on the axle with
a hand-soldered retainer! It would have
been a shame not to use this beautifully
made accessory.

The main landing gear was the bent sheet
aluminum type, which is far superior to the
piano wire landing gear which, because it is
less expensive, seems to be the norm in most
ARF kits. A wire gear tends to be a lot more

bouncy and requires rebending on a regular
basis. The main gear installs in about five
minutes using two bolts, as all the mounting
holes are pre-drilled. An excellent pair of
lightweight main wheels was supplied, and
were easily attached to the landing gear with
machine screw style axles, all part of the
excellent hardware provided in the kit.
Preparing the Telemaster for flight was a
pure joy, because everything went together
so beautifully. Though itonly took me about
four hours, | kept pausing to marvel at the
many impressive features Hobby Lobby had
managed to pack into this first class, deluxe
ARF. For example, the extensive use of lite-

ply along the full length of the fuselage made
for an exceptionally strong airframe. No-
where were plastic or synthetic materials
used. The wing halves were connected by a
strong center joiner made of 3/8-inch thick
plywood, and | felt entirely comfortable
with the strength of the wing assembly.

One of the most impressive features of this
new model is its fuelproof “Oracover” cov-
ering job. The model is done up in a bright,
highly visible red and white color scheme
with black trim. The solid red bottom of the
wing is a distinctly different design from the
top, which is predominantly white, so there
is no mistaking the attitude of the model
when in the air. The Oracover seems o be
atleast as high a quality shrink type covering
as | have ever used.

Oracover has a less glossy finish than
ManoKote, and in this respect | like it better,
as its somewhat matte appearance looks
more full-scale. It can be shrunk with either
a heat gun or an iron, and it works fine with
high heat. It can be repaired with MonoKote,
and the red seems to match MonoKote red
perfectly. Exhaustive flight testing has thus
far proved Oracover to be one of the tough-
estcoverings | have ever seen, asthe pebbles
on our dirt field have yet to cause even the
slightest damage.

It might be well to mention at this point
that the Telemaster 70 ARF is available in

Clearing the trees with room to spare, the Telemaster gently sinks down to
a plcture-perfect landing.

two very different versions, gas engine or
electric motor powered. | understand that
the electric version is supplied with a motor,
but my Telemaster was intended for gas
power. In keeping with this, a top-quality
Sullivan 10 oz. Nev-R-Leak fuel tank was
included in the kit, though the capacious
fuel compartment could have held a much
bigger fuel tank.
THE MERCO ENGINE

The power range specified by the manu-
facturer is for either a two-stroke engine
ranging from .35 to .45 cu. in., or for a four-
stroke engine in the .45 to .61 size range. |
was somewhat surprised when Hobby Lobby

e

sent along one of their Merco .61 two-stroke
engines to be installed in my Telemaster 70
ARF, as this seemed well above the specified
power range. At first, | found it hard to
believe the Merco was a .61 displacement
engine, as it seemed as small and as light as
many of today’s 40 size powerplants. |
installed it on the sturdy hardwood mounts
in the nose, attached a balanced 11x7 wood
prop, and installed the black plastic spinner
supplied with the Telemaster.

The wing was mounted and secured in
place with rubber bands, a number of which
were furnished by the manufacturer. Out
came the old kitchen scale, and the model
was found to weigh 6 lbs. 11-1/2 oz., dry
and ready for flying. Wing loading was
calculated to be 22.25 oz./sq. ft., nice and
light for this kind of airplane. The balance
point was just where it was supposed 1o be,
3.75 inches behind the wing leading edge,
somewhat farther back than | expected, but
the heavy construction of the fuselage re-
sults in a slight tailheaviness. However, the
horizontal stabilizer has a lifting airfoil, so
this somewhat rearward balance point works
out well.

Before commencing flight tests, | decided
to perform a few break-in runs on the Merco,
so | familiarized myself thoroughly with the
manufacturer's instructions. True to Euro-
pean form, the fuel specified was FAI type,

MODEL BUILDER 41



The Telemaster 70 ARF wing is joined at the center by a hefty 3/8-inch thick
plywood spar. This, plus plenty of balsa sheeting, provides much strength.

containing no nitro. | chose to use my usual
Powermaster 5%, because it contains a
generous percentage of oil and is kind to all
my two-stroke engines.

Itis not my practice to do in-depth evalu-
ations of engines. | leave that to the experts
who specialize in that. Besides, Stu
Richmond did an extensive report on the
Merco .61 in the May 1991 issue of Model
Builder, and those who are seriously inter-
ested in buying a Merco should make a
point of reading his article (Actually, people
interested in model engines should read

[ >} =

also carry a spare engine starter or a tool kit.

everything Stu writes about engines). How-
ever, | would like to present my general
impressions of the Merco .61.

This engine is an old, proven, established
design, and not of the Schnuerle-ported
variety which is so common today. It is not
intended to haul high performance airplanes
around, or to render straight up, vertical
climbs. Itis a faithful workhorse, designed to
be steady running, reliable in starting, and it
does much better in the torque department
than in turning up high revs. This is backed
up by the ridiculously small diameter of the
carburetor throat, far smaller than we have
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Plenty of room in the Telemaster's fuselage. Besides the radio, you can

The hardware supplied with this model is first class. Note the infinitely
adjustable aileron control horn, the metal clevis, the flexible metal cable

and the streamlined fairing. All of this is factory-installed.

become used to these days. Itis a ringed, ball
bearing engine, and is ideally suited to the
Telemaster 70 ARF. Powerwise, it is proba-
bly equivalent to one of today’s more mod-
ern .40 size two-strokes, or a .60 four-stroke.
However, this engine looks like it is made to
last forever. Considering that it does its job
with restrained rpm, it should be really long
lasting. After three or four ten-minute runs,
the Merco displayed a strong, steady top
end, an exceptionally low and reliable idle,
and instanttransition from low to high speed,
so it was judged ready for flight testing.

| could hardly feel any vibration. It didn’t
seem to vibrate any more than an electric
motor! We all know how the airborne radio
system hates to be shaken around, and so |
was very pleased with the smoothness of the
Merco.

What | found even more surprising was
the unexpected quietness of this engine,
right up to and including full throttle run-
ning. The muffler is a tiny thing, about the
size one finds on most .25 engines, so |
thought it was more for show than serious
sound reduction. How wrong | was! This
diminutive muffler

In contrast with most imported model
engines from the Far East, this one is manu-
factured in Great Britain, the place where
Rolls Royces come from! Available exclu-
sively from Hobby Lobby, the Merco .61 is
remarkably inexpensive, selling for only
$111.00, a real bargain. Mercos are also
available in four other displacements, .30,
.35, .40, and .50, all priced proportionately
less than the .61.

Two things about the Merco .61 abso-
lutely astounded me. First, it was practically
vibration-free! When the engine was oper-
ating and | rested my hand on the airframe,

The built-in motor mounts are just as solid as
they look. Most suitable engines fit in quite
easily.

knocks the exhaust
noise down so low
that when it was run-
ning at my field, all
the other engines
drowned itout. While
the Merco .61 may
be an old fashioned
design, its muffler is
absolutely sta~te-of-
the-art, head and
shoulders above
practically every
muffleraround today.
This superior per-
formance is due to a
unique baffling sys-
tem, plus an adjust-
able exhaust pipe
which has vertical
slits inside the muf-
fler. | tried various
props, including the new noise reducing
types, and found that the Merco stayed
about as quiet with all of them.

I have but one criticism of the Merco .61,
and that is the wetness when running. Fuel
residue seems to come out of every seam-~,
so cleaning up the airplane takes a bit more
time than usual. However, a wet engine can
be considered to be a well-lubricated en-
gine, and should result in a longer lasting
powerplant. Therefore, | didn’t consider this
to be a significant problem.

Flight testing of the Telemaster 70 ARF
held no surprises, as it flew just like all the
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The Merco .61 muffler as it comes out of the box. Note the internal baffles
which reduce the exhaust noise so well. Assembly takes five minutes.

ones | had ever seen or piloted; straight and
true, steady and level. It does everything one
could demand of a basic/intermediate trainer.
However, unless it is grossly overpowered,
don’t expect snappy rolls and spins. It will,
however, do a slow-motion imitation of
most radical aerobatic maneuvers, and that's
why a lot of people want to own a Telemas-
ter. Or they may want to stick a camera
inside for aerial photography. Or strap a
glider and a release mechanism to its wing.
Or just fly in a very relaxed manner, doing

installation.

lazy touch-and-goes, giving flying lessons,
or just plain having fun! Get one and keep it
in your stable. You'll be kept busy thinking
up new things to do with it for a few years.

The Telemaster 70 ARF and the Merco .61
are available from Hobby Lobby Interna-
tional, Inc., 5614 Franklin Pike Circle, Bren-
twood, TN 37027. Their telephone number
is(615) 373-1444.

I'm proud to say that I've been able to
personally answerevery letter received from
readers of this column, even those who

Mounted on the engine, the small size of the Merco muffler is apparent here.
The outboard half of the mutfler needs to be attached to complete

forget to include an SASE. However, recent
postage increases have forced me to strictly
require a stamped return envelope. So
remember that your inquiries and comments
are always welcome, and my address is
2267 Alta Vista Drive, Vista, CA 92084.
Readers who have a pressing problem can
reach me by phone at (619) 726-6636. As
I'm out flying most mornings, the best time
to call is in the late afternoon or early
evening. | canalso be reached by FAX:(619)
726-6907, so talk to me about ARFs! MB

BYRON .))
a.ORIGINALS{ .

The A-

Husky by Christen

Industries

SPECIFICATIONS
Wing Span; 105" Channels: 5
Length: 674" Weight: 19:20 Ibs.
Power: Super Tigre 2500 & 3000, 0.5, 240,
Quadra 35/40 or Equivalent
Engines.

gentle, Cub-style flying is a natural with the

represents a rebirth of the classic Super Cub.
Byron Originals brings you the Husky complete
with scale components and features totally
unlike anything currently available in Cub kits--
features like detailed handlayed fiberglass
fuselage and cowl, conventional wire cut
wings, operational cabin door, scale single slot
flap hinges and scale strut anchors. Easy,

Byron Husky . . . full-flap take offs in 15 to 20
feet plus all the aerobatic prowess expected
from a Byron kit.

If you're looking for traditional Cub flying,
with the flair and excitement that only Byron
Criginals can bring, end your search with the
Byron A-1 Husky. For a detailed Info-Pack, send
$2.00. Catalogs, just $3.00.

See Your Local Byron Dealer Today
For the Full Line of Byron Kits, Accessories and Fuels!
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BY WAYNE YEAGER

HELP OUR FAI TEAM!

irst, an appeal. The 1991 FAI Pylon
Team will be defending the World
Championship this coming October
in Wangaratta, Australia, and expenses
over and back are quite high. AMA is send-
ing this team over to represent the USA, and

(")"ﬂﬂ )
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does cover many of the expenses, but due to
budget restraints, AMA cannot pay for eve-
rything, for example: car rentals and gas for
the rentals. The team will need several mini-
vans, because large vans as we know them
are unknown in Australia. Calculating a

minimum of ten days rental, times four or
five vehicles, may result in a few thousand
dollars for this one expense, not counting
some others. Anyway, we can use some
help financially and if you can see your way
fit to help out, mail to 38235 Castle, Romu-

The 1991 F3D (Pylon) Team booth at Toledo. (See text) Team member,
Henry Bartle (left), and 1989 team member Bruce Richmond were very
active over the weekend selling hats, patches and pins to raise money for

team expenses. In the center is “Miss Weak Signals,” Michelle Stroud.

THE WINNER'S choice

GO-FUEL FOR MODE. ARLAESSOTS 05 |

Dickie Rich, of Ritch's Hobbies, is holding the main parts of his Quickie 500
Kit, the “Texas Qutlaw.” This kit is mostly pre-built with skinned wings and
all fuselage and tail feathers finished, radii included. Dickie also distributes
the Jerry Small Form | kits, “Polecat” and “Pitts Pellets,"” and has Rossi 40
backplate mounts, plus any nitro content fuel you desire.
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Pylon ulpment available at Toledo included kits manufactured by Kevin
Matney, of Matney’s Models, including the Latsha designed “Rivets,” an
“Ad II," an “ME-109," and a “Toni,"” all for Quarter Midget.

Paul Stenberg of “Paul's Flying Stuff,” who manulaciurers the Form 1
“Denight Special” plus the Quickie, “Thunder Quickie II," and several
versions of bar stock engine mounts.



This is “GAS,"” Gager Aircraft Supply, or as we used to call him, “Fast
Jimmy." Jim is very active in kitting pylon planes which include a “Heinkle
100-D,” a “Minnow/LR1A," an “Estrellita,” “Spitfire,"” “"ME-109," and a
“Tsunami,” all Quarter Midget Kits, plus a Form | version of the “Estrellita.”
Above is his latest, a Quickie kit called the “Patriot 500."

lus, MI 48174, with checks made out to
“1991 USA Pylon Team Fund.” Even a few
dollars would be a great help.

The first Quickie race in the mid-south
every year is in April, and the name, “Music
City,” usually is accredited to Nashville,
however, no offense to the C&W fans, but us
racers should rename it, “Crash-Bang-Pow-
Womp-Bingo City” (The last is for those who
T-Bone pylons).

Believe it or not, they lost 30 airplanes
over the two-day meet!! That's a full contest
in itself. I'm not usually one to emphasize

—

In the “Performance Specialties” booth is Dave
World Champion in FAI Pylon, who distributes the “Nelson™ line of racing
engines plus several other race related products. In the center is the man
himself, Henry Nelson, who produces a fine line of precision products, and
on the left is Clark “Blutto” Wade, 1990 AMA Nats Form | Champion, who

Shadel (ght). current

was working Shadel’s booth.

crash statistics, but it was inevitable at this
meet. Just follow the recipe. Every ingredi-
ent needed was present. First contest of the
season for many, meaning slightly rusty
thumbs, a high concentration of skilled flyers
who all wanted to start the year on a positive
note resulting in no one giving up the right-
of-way, unfamiliar flying field, and winds of
some force. Mix this together, pour into
Tennessee, and keep the oven low because
they will generate the heat.

There were contestants from Texas, Mis-
souri, Ohio, North Carolina, Ohio, Ken-

tucky, Illinois, Georgia, Michigan, plus
probably some places I've missed, and as it
draws from such a wide area, it should be
understood that this speaks well for the
management and staff.

Racing on Saturday started with (Expert
class) Bob Lamb (former Quickie record
holder), who zeroed, Frank Schwartz, Paul
Geders who managed the win, and Jeremy
Chinn. The second heat was a real indicator
of the competition as “Fast Freddie” French
from Texas was soundly done-in by Jim Katz
with a 1:24, Joe Ruh with a 1:27, and Brad

Trophy winners of “Day Two" in Nashville. (Front R-L) Doug Whitaker-Ist, Mike Pate-an JernfSalisbu

.',r-

ry-3rd, Joe Dodd-ﬂh. and Dana Swnh-s_t. In the back

e,

(right) is Jon Lemmons, holding Whitaker's “Fast-time" and “Trophy Dash" hardware. Left is Craig Grunkemeyer, holding his “Fast-Time" and second

place trophy's from “Day One."
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Clayton with a 1:32. I'm sure Freddie was
thinking, “whooooeeee, | came all the way
from Texas for this abuse?”

This continued for five rounds, 18 lost
airplanes, and the first day ended with this
kid, Mike Pate, the winner. A kid you say?
Come-on you guys. What are you doing
letting a 16-year-old kid beat you? You guys
are older, more sophisticated, experienced,
wiser (Ha!) and should be teaching these
youngsters what it takes to win in Quickie.

You would think so, but not with the
talent of a guy like Pate, who was “Best
Senior” at last year’s Nats, finishing in the
top five with the big boys, so this “Kid” as |
loosely call him in jest, is actually a tough
racer for his young years and will do nothing
but get better . . . unless he discovers girls,
which has taken some of our young guys in
the past. Mike finished with a best time of
1:17.27, only .40 slower than the 1:16.87 of
Craig Grunkmeyer, who finished second
with “Fast-Time” for Day One. The other top
five finishers were: Paul Geders-3rd, Joe
Dodd-4th, and Freddie French-5th.

Inthe “Standard” class, Santiago Panzardi
was the winner, followed by Stan Cochran-
2nd, Greg Meyer-3rd, Glenn Kendrick-4th,
and Kevin Burner (good race name)-5th.
Day Two's racing had a few less entries
because of the first day attrition, however,
nothing else changed because racing is still
racing, racers will be racers, and occupying

the same space at the same time by two
different airplanes was still the norm.

After 12 more re-kits, Glenn Kendrick
won “Standard” with times of 1:30, 1:26,
and 1:29, which will most certainly move
him up with the big boys. Kevin Burner was
2nd with respectful times in the 30’s, San-
tiago Panzardi, who won the first day and
also will undoubtedly move into “Expert”
was 3rd, Greg Meyer was 4th, and the top
five rounded out with Wayne Pewitt.

“Expert” times were lower than the first
day and racing was tighter. No one finished
with a perfect score, however, Doug
Whitaker, who recorded a zero on day one,
was really smokin’ on Day Two and regis-
tered times of 1:17.52, 1:16.80, 1:14.43,
1:18.18, and 1:16.46, all under the magic
1:20 line which is used as a target by the go-
fast people. Mike Pate also smoked his
competition with all “teen times,” good
enough for a first place tie with Whitaker
and a fly-off resulting in Doug placing first.

North Carolinian, Jerry “Mr. Steak” Salis-
bury, won three of his five heats, was second
in the other two, and finished third in the
race. Jerry works very hard for his finishes
and I'm certain he was pleased with the
outcome. Fourth was Joe Dodd, who is
always up there somewhere because of
consistency, and 5th was local guy, Dana
Swah, who recorded a best time of 1:18.86,
which ain’t exactly chopped liver!

AWARDED SUN-N-FUN ‘86
“Most Innovative New Design”

HAVE YOU TRIED FULL-SCALE ?

AFTER YOU DID ALL THE WORK, WHY LET YOUR
AIRPLANE DO ALL THE FLYING?

& FLY THE miniMAX YOURSELF!

» Computer Designed + Wood Construction * Easy Construction
« Part 103 Ultralight

TEAM INC. - BOX 338M, BRADYVILLE, TN 37026 - (615) 765-5397

INFO: $3.00

+ 3 Axis Control

WORLD’S MOST COMPLETE MODEL AIRCRAFT PUBLICATION
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As an added attraction, the racing con-
cluded with a trophy-dash, which is gaining
popularity on the local level. Most follow
the same criteria, which pits the top 12
flyers, by times, against each other in a
round-robin. The beauty of this type of
competition is that regardless of finish posi-
tion, especially if-bad luck has struck like
flame-out, nose-over, whatever, if you are
fast, you still have a chance for some hard-
ware.

Four heats of three planes each are run
and the four winners are run against each
other for a final dash. The pre-heat winners
were: Steve Kovach, who cranked in a time
of 1:15, along with Doug Whitaker, Dana
Swah, and Jerry Salisbury, who, to digress,
covered his plane with this new-on-the-
market, day-glo film covering which made it
extremely visible in the air (looked good).

Anyway, as they always say, the final was
thrilling and was closely contested by Salis-
bury and Whitaker, who finally pulled away
inthe last couple of laps and won everything
on Day Two, the race, the dash, and fast-
time. Doug is another guy who works very
hard toexcel, and his top-five finishes around
the country are an indicator of his home-
work. Having Jon Lemmons for a caller is
also a big help.

The race was professionally run by Dave
Bowman and Dennis Green, along with a
supporting staff, resulting in this writer find-
ing some excellent potential Nats help. A
few of them expressed an interest, and |
hope they can make themselves available,
because they all were a good bunch. The co-
sponsors were two local clubs, the Middle
Tennessee RC Society and the Music City
Aviators, and both deserve a pat on their
backsides for a “good show.”

On a different subject: the new Nelson
Quickie engine is certainly creating abunch
of ¢ and c (conversation and controversy).
We have a very unique situation with this
engine, because it is a great engine and will
undoubtedly cause everyoneto change over,
to stay competitive. The problem as most
see it is the cost. Sticker shock has struck
many and all kinds of rash statements are
being made like, “It will kill Quickie,” “I
can't afford one,” and “This engine should
not be allowed in an entry level event.” First,
Quickie is an entry level event only at races
utilizing a handicap or standard system.
Otherwise, it has progressed into a very
professional event considering the number
of Form | people who fly the event.

From the cost standpoint, people have
short memories, especially when adding up
how much they’ve spent on their current
engines. Three years ago, the very same
arguments circulated concerning the Rossi
and more recently, the Webra. “Too much
money,” “Gonna kill Quickie,” and so on,
ad nauseam. The Nelson is twice the cost of
the others, yet | can’t remember all the
people who have stated they had to buy
three orfour Rossi’s to getone that really ran.
They also were forced to buy additional
engines to get parts, and so on and on ...

I would be willing to bet most racers have



just as much money tied up in other engines
as the price of a Nelson, however, there is a
big difference. You do not buy several Nel-
sons to ‘get a good one, because Henry
produces aquality product and chancesare,
most differences are hardly measurable. In
addition, unlike some other engines, parts
are available. Break a crank, bust a needle
valve, strip a head . . . no waiting for over-
seas shipments because Nelson supports his
product with parts availability.

Another difference with using Henry’s
engine: It was designed for racing, whereas
most engines that we utilize were, in actual-
ity, designed for sport. Therefore, it requires
a difference in building technique for the
additional speed. There are already stories
starting to surface about flutter where flutter
didn’t exist previously, wing strength being
less than thought, and other problems asso-
ciated with speed.

No doubt about it, models must be built
accordingly. Wings should be sparred.
Control surfaces must be gap-less. Super
light weight wood should not be used on tail
surfaces because flimsy wood will result in
unwanted flutter. On the plus side, people
who loved Form | because of the speed, can
now get back into some good racing with
Quickie because a Nelson powered Quickie
is undoubtedly faster than Quarter Midget
which ain’t all bad. The only drawback | see
is that races must be set up in two classes for
fairness to everyone, because the Nelson is

in a class by itself and will dominate the
other engines by a wide margin.

An example of this is Lyle Larson from
California, who afterturninga 1:17 atalocal
race, bought a new Nelson during the race,
bolted it on, and set a new Quickie record of
1:04, which will probably be broken before
this gets into print. He alsoturned a 1:03, but
it wasn't turned in by the CD because it was
set in a fly-off, which NMPRA does not
consider. Guys who were smokin® at the
Nashville race | described above would be
lapped!! This is impressive, but you can

.| Interesting styles noted
here. Grunkemeyer’s

8 intensity is easily seen
¥ while caller Joe Dodd
breaks out in the
"Hokie Pokie."”

understand, in fairness, there is not much
choice on a local level but to run two
classes.

Locally we run a handicapping system for
the novice and the advanced flyer, which is
called the “CAPS handicap” and anyone
running a race could run this system for one
class and run another for the super engines
like the Nelson, or others that could appear
on the market.

Racing could then go on as usual, waiting
for the next controversial subject. Ain‘t rac-
ing grand? Bye. MB

DEALER INQUIRIES
INVITED!
MADE IN U.S.A.

100 include motor L

Made of durable
injection-molded foam,
plastic and aluminum.

VISA/IMASTERCARD
WELCOMED!

PHONE: (313) 338-1544
FAX: (313) 338-4999
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BY BILL HANNAN

“ALL ART IS CONCERNED WITH COMING INTO BEING”

ur lead-in line this month, by Greek
Philosopher Aristotle (384-322 B.C.)
serves as a suitable segue for our first
topic: What is art?

A column or two ago, we featured a little
item suggesting that model building may be
a true art form. Jim Woods, artist and mod-
eler of Seattle, Washington, offers these
thoughts on the subject: “Art is concept!!
That's all! Everything else that produces the

mentary: “He bores me. He should have
stuck to his flying machines.”
MORE READER FEEDBACK

In an earlier column, mention was made
of Carl Faberge, one of the world’s most
talented artisans. We said he would have
been afabulous scale modeler. Dan Meisner,
of New York, wrote in to explain that Fab-
erge and his associates did, in fact, produce
scale models, and sent along documenta-

Whitehead #21 monoplane Pistachio, by Gil Coughlin, of Tacoma, Washington, was based upon Ken

Johnson's Model Builder plans.

final work, a stage play, a painting, a new
landing-gear design is craft!

“Art for the individual must be in the eye
of the beholder and should not be proffered
by “missionaries’ as to what art is or is not.
The artist, be he painter, writer or engineer,
must use the associated craft to communi-
cate his concept. A concept dies aborning
without the craft to give it birth. Yes, (Lock-
heed designer) Kelly Johnson was an artist.
His genius of concept was brought into
being by the craft of aircraft production.”

Jim adds another quotation, from artist
August Renoir (1841-1919), speaking about
Leonardo da Vinci, to underline his com-
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tion from a book entitled Carl Faberge,
Goldsmith to the Imperial Court of Russia,
by A. Kenneth Snowman. One example was
a highly ornate and detailed miniature
Imperial coach, which was housed inside
one of the fabled Faberge eggs. Measuring a
mere 3-11/16 inches in length, the coach
featured rock-crystal windows, platinum
tires, opening doors, fully upholstered inte-
rior and diamond-decorated enameled ex-
terior. George Stein, who made the coach
for Faberge, carried out the entire project
without the aid of any magnifying lenses,
however, taking fifteen months to complete
the model!

A second Faberge scale model was a tiny
clockwork-driven train, measuring justunder
15 inches in length when assembled, but
designed to be stored dismantled, inside a
10-3/4 inch high egg. A faithful reproduc-
tion of the Trans-Siberian Express, the en-
gine and tender was fabricated from gold
and platinum! Don Meisner speculates that
this incredible production may have in-
spired Z-gauge model railroading.
RUBBER-POWERED JETS

A friendly rivalry has developed among
Hewitt Phillips of Virginia, David Aronstein,
of Washington, and Bob Bender, of New
York, in improving the performance of their
rubber-driven ducted-fan models. Each has
exceeded 30 seconds, and at least two of the
flight times followed R.O.G. starts. Pedro
Perez, who witnessed Bob Bender’s model
flying, reports that it held him spellbound,
and “They make a peculiar sound which
puts them in a totally different ballgame.”

The nextstep? Scale rubber-powered jets!
GETTING GOING

Beechcraft engineer Dan Walton, of
Kansas, credits his aviation interests to his

Bob Worley, of the
Columbus, Ohio,
Fancyburg Flyers club,
demonstrates stoogeless
winding. He must build
strong stabilizers! Photo
via Marvin Kincaid.



aunt Myrtle, who first took him to see the
model flying at Sepulveda Basin in Califor-
nia, many vears ago. As he put it: “Hooked!
We started on Jetco Thermic gliders and
North Pacific Sleek Streeks . . . the simple,
inexpensive stuff is what really started the
ball rolling. Guess that's why I've always
tried to take a simple model along to fun-
flys, displays and indoor demonstrations.
The 1/4-scale RC, FAI, Free Flight and other
competition-oriented planes all have their
place, but it's lost on young children and
other beginners. In order to get them started,
it must be perceived by them as “achiev-
able.’ That's why the Comet Phantom Flash,
Peck R.O.G. and Stringless Wonder, Sleek
Streek, Thermic Trio, AMA Cub, etc., are so
important. They may not be glamorous or a
“display of wealth,” but they give a beginner
asuccessful first-taste of modeling for a very
small investment.”

FORMULA FOR FUN?

Vern Mclintosh, whao specializes in build-
ing vintage models, wrote in to say: “l must
comment an your March "Hannan's Han-
gar.” One look at the Lockheed Vega models
and | shouted (mentally anyhow),
“Whoopee!’ They made a minimum of struc-
ture capture the form, features, and the spirit
of the originals. As for Sam Welch's Fokker
Triplane cowling (complete with handmade
rivets), it should be exhibited on velvet,
under glass. | stand in awe. But | could never
do it. The model Clement Bayard, with all
the ribs of the original, would stretch both
my patience and my ability. So...1 like models
that are instantly recognizable, will fly at
least a little, and are easy to build. There
should be a contest where the points for-
mula reads:

Satisfaction with
flight and appearance

Points =
Labor involved in building

“Maybe time should have been a denomi-
nator, too. Either way, the old time models
might have scored rather well.”

TIME VS. SATISFACTION

On a similar note, Georges Chaulet, of
France, wonders about the hyper-light in-
door models, saying that things have gotten
to the point that the glue holding the parts
together weighs more than the components!
And that the time involved in making such
models is inversely proportional to the
weight,

WAY TO GO!

Paul Boyanowski, of the Detroit Cloud-
busters club, says that he has been working
lots of overtime, however, he has not al-
lowed work to interfere with his hobby: “It
just means that some of my nights are a little
longer. I've managed to complete a Mar-
coux-Bromberg racer, a Roland D VIb and
have a Piper |3 about 90% finished.” Per-
haps time is where you find it?

JULIAN WOLKOVITCH

Dr. Julian Wolkovitch, model and full-
size aircraft designer, passed away during
early 1991. Born in England during 1932,
Julian maintained a lifelong interest in aero-
modeling, and considered it an important

Granville brothers memorabilia in the Springfield, Massachusetts Science Museum includes models,
photos, trophies and tools employed in building the Gee Bees. Photo by Henry Haffke.

testing tool for his advanced concepts.
Among firms with whom he was associated
were Folland Aircraft, Ltd., Convair, Sys-
tems Technology, Inc., Ling-Temco-Vought,
and his own company, ACA Industries. His
patented joined-wing principles were ap-
plied to free flight and RC models, a hang-
glider, an ultralight, and a remotely-con-
trolled reconnaissance vehicle.

Among awards he received were the SAE
Wright Brothers Medal and the AIAA Air-

Midshipman Ed Toner with his Earl Stahl
designed Curtiss Seagull, circa 1952. Now a
retired airline captain, Ed remains an enthusias-
tic model builder.

craft Design Certificate of Merit. |ulian is
survived by his wife Judith and daughters
Debra and Linda. We join with Bruce
Carmichael and Eugene Larrabee in feeling
privileged to have shared at least a small
portion of Julian’s life.

NETA SNOOK SOUTHERN

The lady who taught Amelia Earhart to fly,
Neta Snook Southern, recently passed away
at age 95. She operated her own Canadian
lenny for a time, also flew various Kinner
aircraft during her earlier years, and was a
passenger in Earhart’s Kinner Canary when
Amelia force-landed it. Southern gave up
flying in 1922 after starting her family, ac-
cording to her son Curtiss.

Mark Fineman and Ed Whitten provided
us with this notice, for which we are appre-
ciative, as we are for this timely reminder
from Uruguayan master modeler Ulises
Alvarez, who wrote: “The reality is that it is
unavoidable to notice the comparison be-
tween the fragility of our lives and our
creations.”

So appreciate each other!
INTERNATIONAL EVENTS

F.L. Van Hauwaert, Contest Director for
the Flemalle, Belgium International Indoor
Contest, scheduled for August 22-25, has
announced the addition of two additional
events, one for CO, and the other for elec-
tric-powered indoor models. As in previous
years, Peanut and Pistachio proxy entries
are invited, and complete rules are available
from: F.L. Van Hauwaert, Grand Place 1,
Bte. 52, 4110 Flemalle, Belgium.

There’s still time to enter the Shonai proxy
Peanut contest, August 13-15, featuring six
different categories plus the BD-4 Homebuilt
class, which encourages original color
schemes! Full details may be obtained from:
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Shoichi Uchida, 3-24 Asanaka, Ogaki-shi,
Gifu-Ken, 503 Japan.

Interscale ‘91, set for September 21-22 in
England, intended as a forerunner to hoped-
for F.A.l. official recognition of indoor flying
scale as a world-class category, will employ
accredited judges representing Finland,
Holland and Czechoslovakia, according to
Reg Boor, who can furnish comprehensive
information for those wishing to attend in
person, or to compete in the Pistachio Proxy
class. Reg’s address is: 103 Crow Hill South,
Middleton, Manchester, M24 1LA, England.

When writing to any of the above-named
sources, please include three International
Reply Coupons (available from most post

offices) to cover return postage.
BELL MODELS

Nope, not Airacobras, but Mustangs,
Taylorcrafts and Spitfires! John Bell has been
a scratch-builder for many years, as well as
a draftsman, professional golfer and golf
club maker. He has also been involved in
the production of RC kits, however, he has
recently directed his talents and attention to
manufacturing rubber-powered flying scale
models. We have examined two of these
kits, and found them to be first-rate produc-
tions, with top quality materials, sparkling
clear construction plans, complete instruc-
tions, decals and lightweight tissue.

While the parts are on printwood, diffi-

cult-to-do items are pre-cut and pre-drilled,
and the stripwood is hand-cut to relieve
stress. The drawings reflect great care, a
tremendous investment in research and
drafting time, and are truly labors of love.
Currently offered are the North American P-
51-1A at$21.95 and Duane Cole’s Clipped
Wing Taylorcraft at $24.95, plus shipping.
Future kits will include the Supermarine MK
XIVE, Fairchild 24 and Rearwin Speedster.
John also offers plans and three-view scale
drawings in great variety, and we suggest
ordering his catalog at $1.50 to see the
complete selection; Bell Model Aircraft
Company, 650 Pine Crest Drive, Largo,
continued on page 98

(Left) Joe Clements with his indoor helicopter

powered by a Brown Junior CO, engine. Although
duration is brief, the potential has been estab-
lished for exciting scale free flight rotorcraft
models. Fritz Mueller photo. (Right) Nieuport
monoplane stitchery portrait by Gordon Quimby,
of Rockford, lllinois, is executed entirely in

colored yarn, including the frame!

Also Available Coming Soon...
Conquest VI R/IC  sipor
Vortex Desire
EU-1A l Y Phoenix 8/45
Phoenix 8 CI Avanti Il
Punch ; Ultimate
Eclipse 936 .Ha“mgg o #;': Weeks Solution
: Typhoon uisun, 9458 Kryer Kraft
Tek o, BN Avanti (707) 428-3119
s (CUNSOR <175 ———— Manufacturer of Quality Fiberglass Products CONQUEST 120 - $225
Wing Span: 65" Weight: 7.5-8.5 Lb. MASTERCARD/VISA ACCEPTED Wing Span: 70" Weight: 8.5-.0 Lb.
Wing Area: 812" Engine: .61 Wing Area: 970" Engine: 1.20

LA-1 - $175 SUMMIT Ill - $195 FRESH-AIRE - $225
Wing Span: 66 Weight: 7.5-8.5 Lb. Wing Span: 64.5" Weight: 7.5-8.5 Lb. Wing Span: 65 Weight: 8.5-9.0 Lb.
Wing Area: 800" Engine: .61 Wing Area: 790" Engine: .61 Wing Area: 860" Engine: 1.20
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The Mirage 550

The only thing that’s ordinary
about thzs electric sport-trainer

is its price tag. /

MIRAGE 550

WINGSPAN: 54 INCHES
WING AREA: 464 SQUARE INCHES
LENGTH: 39 INCHES
WEIGHT, READY-TO-FLY: 40-46 OUNCES
RADIO: ACFT, 2-3 CH. RQD.

Kit includes motor with switch hamess,

Among 550-class electrics, nothing tops the Mirage’s combination
ng performance, deluxe features and easy-to-build simplicity.
When our boss suggested that we Andspealnng lilt befor

shotﬁddevelupa ri-trainer for our afbea“
Turbo 550™ SPB haﬁ;dé&tplahm -.
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Submitted for Judging as an International Model of the Year, and
Eventual Winner in the Glider Category!

he Spirit was submitted by its manu-
facturer, Great Planes Model Manu-
facturing Co., to judgement for the
1991 RC Model of the Year Award in
the Glider/Motorglider Category. Because
models are submitted by manufacturers on
a voluntary basis, those who participate in
this program are confident enough in their

52 AUGUST 1991

BY BILL FORREY

product to risk international scrutiny and
comparison. For this reason, only the BEST
models are reviewed and judged. You can
rightly say the competition is a beauty pag-
eant in this regard.

In a normal year, an average of six models
are submitted in every model category.
Winners are announced each year at the

Nuremberg Toy Fair in Germany in early
February. | received only two models for
review in 1990, the Great Planes Spirit
sailplane and a motorglider from another
company. One could say that it was a slow
year for new models.

Scoring is done as follows, with each
judged in four general areas: Quality of the




.-

design, quality of the kit, suitability of the
model for its intended purpose, and innova-
tion. Zero to five points are awarded in each
area; therefore, the best possible score would
be a perfect 20. However, jury members
have been cautioned by Guy Revel, the
RCMYA's founder and coordinator, “Keep
in mind that no model is perfect,” and, “Any
model must be judged in relation to similar
models already on the world market.” Simi-
larly, it is doubtful that a model submitted to
the RCMYA could receive a zero score.

The RCMYA awards are tough to win! Kit
or design shortcomings must be noted and
weighed, not glossed over. New ideas, new
techniques, and new solutions to old prob-
lems must also be noted and rewarded. My
goal as a jury member is to be impartial,
honest, and as objective as possible, giving
credit where it is due, and calling a spade a
spade.

Going into this review, please understand
that | believe the Spirit is an EXCELLENT
MODEL that a beginner can successfully
build and fly. An experienced sailplane flyer
can also enjoy very good performance from
the Spirit, considering that it is basically a
very stable trainer. Personally, | like my
Spirit and will continue to flying it though
the review process is over.

QUALITY OF THE DESIGN: 3.0 points

Aerodynamically, the Spiritdesigners have
attempted to wed modern drag reducing
design with traditional building techniques
and materials in a trainer format. However,
the combination of these technologies in-
volves compromises which may nullify many
of the benefits of these modern design ideas.

The trend among designers in the past two
or three years is to apply the Wil Schuemann
inspired multi-taper, multi-sweep planform
to everything from high performance ai-
leron ships to rudder/elevator/dihedral or
polyhedral sailplanes, many of which are
lightly loaded “floaters.” These applications
are sometimes unnecessary (producing no
noticeable benefit), and sometimes detri-
mental to performance (producing bad
habits, such as tip stalls).

For a little background, the Schuemann
planform was originally applied to a full-
size, 15-meter sailplane to solve a perform-
ance problem. This sailplane had a flat,
relatively stiff wing with slightly tapered
main panels and slightly more tapered tip
panels with no sweep (It had been cut down
from a 17-meter wing).

The problem was a large increase in drag
at high angles of attack, most notably during
high speed zooms and tight thermal turns.
This was caused by a boundary layer flow
separation along the entire trailing edge (TE)
of the wing.

It was discovered that the flow separation
would start at the wing tips and travel down
the wing TE to the root (near the fuselage)
causing the severe drag penalty and loss of
performance.

Schuemann concluded from his observa-
tions and his research that the flexible-wing
Standard Class and Unlimited Class compe-

continued on page 102

Tail surfaces are fairly simple and very

You get a lot of kit for the money with a Spirit.
o Sp lightweight.

Fuselage under construction; photo shows the many
“tab and slot” parts which interlock with surprising
accuracy. Only one tab was off, and that not by much.

Kit includes a dihedral gauge/perpendicular rib
gauge that helps keep those ribs angled the
right way. Just fits the rib spacing. TE stock is
pre-notched for proper rib spacing.

Ply clamps were actually used in holding
plywood joiners in place while epoxy hardened.

Kit includes these handy light ply clamps, when using
aliphatic glues, it might be necessary. CA glues work
so fast, they aren't needed at all!

-
: e - ="
W i, .\_-:‘t#&i—ﬁ“__-,-,
Kit includes nifty dihedral support gauge, which helped
get the angles right when joining tip panels and center
panels. Still too “wobbly” to be used all by itself.
Masking tape was used to hold gauge to ribs.

Forget trying to cut and “bend" this LE joint
(per instructions), grain will snap and break.
Just cut, sand and fit.
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FAIR 199

BY GUY REVEL

s said earlier, this year was no exception:
engine-powered models are definitely outnumbered by sailplanes of all sizes and shapes and
most of them are offered by smaller specialist manufacturers. Very few large models were to
be seen, a couple of scale WW Il fighters (a 1/5 scale Me-109 G for 1.20 cu. in. engine by
Rodel and a smaller one at 1/6 by Wega), an all-fiberglass 1/4-scale Super Star acrobatic scale
for 2 to 3 cu.in. by WiK and an 86-inch sailplane tow-plane for a similar powerplant, also
by WIK, and a very nice scale Klemm 35 for 2 to 3 cu.in. power, a German lightplane from
the thirties, with scale metal fuselage structure, produced by Prazise. This small German
company specializes in producing all-metal scale models. On closer inspection, | could find
a big scale swing-wing Panavia “Tornado” jet fighter offered by Master Fly, an Italian
manufacturer, and designed for twin .90 D/F power. Impressive, no doubt, but well-hidden
as | cannot imagine many European flying fields where such a model could be flown.

Flight demos of electric helicopters were conducted at the Kyosho stand. Vario, a manufacturer of high-quality aftermarket parts and Heim-system
Ewald Heim (behind) studies the Convert EX in flight. competition helicopters, displayed a new machine specially designed for
four-cycle engines.
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Hisashi Suzuki of Kyosho (with Guy Revel) was proudly displaying his new
“Concept 60" helicopter, one of the most interesting new models of the
Fair and with a few novel features.

HELICOPTERS

Although the helicopter market seemed to be as usual, | noticed
that Robbe refurbished its entire line of Robbe-Heim and Robbe-
Schluter models, including several improved models and a com-
plete line of pre-assembled helis, even with engine already mounted.
The gap between Heim and Schluter mechanics is bridged by the
new reverse-rotation version of the Schluter “Magic” heli. A neat
idea by a manufacturer already producing both types of choppers.

An improved “Magic Pro,” competition version of the already
established Magic, fully ball-raced and with epoxy molded main
and rear rotor blades, is now available. With the Heim “Pro”
mechanics, the new Pro-kopter is meant as a high-quality trainer
with underslung tail boom. All these machines are designed with
straight rotor linkages, a feature now almost universal on European
helicopters; the “virtual rotation” of the Tx rotor functions take care
of the logical chore with three or four servos used for the cyclical
pitch functions. Presentation in the Robbe booth was enhanced with
a couple of nice bodies, Hughes 500 for Schluter 50 and 60-size
mechanics and Sikorsky $-76 for the Heim Pro mechanics.

At the Graupner booth, Ewald Heim himself was presenting his
new “Voll-Mechanik” for 45-size engines, his first venture into
reduced-size mechanics under the Graupner banner. A very com-
pact mechanics designed for the recoil-starter OS 46 SF-H engine.
This is, to my knowledge, the first 45-size heli designed for an
integral starter. A Star Ranger (the Heim-modified Jet Ranger with
integral pipe exhaust) body is available for the new mechanics as
well as a trainer body.

The Kyosho booth was constantly full, so big was the interest for
the various choppers presented; the electric-powered Convert EX
and EP Concept, but even more for the brand new Taya-designed
Concept 60. Believe me, this machine will print its mark in the
model heli world as much as the Concept 30. The design is superb
in its simplicity and cleanliness, with a few novel features which will
certainly be taken by others. This machine is undoubtedly one of the
highlights of the modeling year and | can’t wait for my own review
model, which will be completed in high priority. Flight demos were
conducted in the Kyosho booth with the electric helis and every time
they attracted a flock of interested retailers. Excellent public rela-
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Large twin-D/F scale “Tornado" by Italian manufacturer Master Fly has a
working swept-wing mechanism.

tions system indeed!

After being relegated to the waiting list and obtaining a remote
bogth last year, Hirobo had its own regular booth this year in the
sought-after “L"” hall, the one where most of the model industry
companies are grouped. While Hirobo is currently working on its
own electric-powered chopper, they displayed a number of im-
proved parts as well as the “Gold” Shuttle of all-metal structure.

| guess that the time is ripe when there will be a separate
competition class for 30-size machines and not only a few privately-
sponsored events. These relatively low-cost models really deserve
separate competitions for all the modelers who do not want to spend
the time and expense necessitated by the larger-size helis.

Kalt helicopters were exhibited in its German distributor booth. |
cannot really understand why the range is not better known in
Germany, nor in the neighboring countries, except that two very
strong manufacturers already hold the European market. However,
the electric powered Kalt “Whisper” has been very well received in
Europe and could well change this in the near future. Hiroyuki Oki
was kept busy meeting all exhibitors and distributors and doing his
own advertising in the most appropriate way.

I could not find any trace of the American helicopter manufactur-
ers, although GMP and X-Cell models have been exhibited these
past years (The author was apparently not aware of GMP’s closing.
wen). In fact, the European market (where the first practical heli had
been flown and marketed by Dieter Schluter) is almost a closed field
for the Schluter and Heim machines and most modelers have not
even heard of any other manufacturer, although Kyosho and Hirobo
are slowly getting their share, thanks to their 30-size models which
have no equivalent in Europe (except for British models which are
not, or very scarcely, distributed on the continent.

In all booths | could see an overwhelming range of molded
fiberglas rotor blades of all shapes and sizes. Tip shapes exhibit
many different varieties in search of a better efficiency and a lower
noise level. Smaller after-market manufacturers also offer a number
of metal replacement parts for most helicoplers; some of them, like
Huner and Vario, even offer complete machines for competition
use. These parts are usually modeled after the Heim mechanics.

With the European electric flight trend being so strong, it is no
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The Wik “Caddy" shows how popular big sailplanes and aero-towing are in
Europe. This DeHavilland Beaverish-looking 88-inch span model for 2.0 to
3.0 cu. in. engines is specifically designed for aero-towing.

Czech products are finding their way to the West. The “Mentor” isone in a
series of ARF models which will be distributed in many countries including
Germany and the US. Oracover sold in US by Hobby Lobby.

surprise that helicopters are electric powered too. But unlike the
Japanese models, this is being done on “normal” size machines.
One of the most successful conversions is the Hirobo Shuttle flown
by German specialist Dieter Meier. This model is now made
available by Hirobo's Swiss distributor, complete with Geist motor
and Sommerauer special speed controller. This limited-quantity,
high-priced version is not meant to sweep out the present heli
market, but such a pioneer will show the way and | am quite
confident that electric-powered helicopters will become more
common within the next years.
POWER AIRPLANES

It may seem astonishing that so few power models are to be seen,
but it is in accordance with the situation on the engine market. As
I mentioned earlier, most new engines are of Italian origin and
aimed at the American market, the remaining being chiefly helicop-
ter variations. While this does not mean that European modelers
stand away from power models, there is no doubt that the present
offering is in accordance with the demand in most countries. Do not
forget, however, that this is perceived through the offering at the
Nuremberg Fair and that the power modeling activity is greater in
some other countries, like England, Italy, or Spain. But British model
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Wolfgang Matt is showing the ready-built “Saphir” produced by Modeltech
in Hongkong. Outstanding quality for competition use; Robbe is supplying
the necessary specialist’s accessories like carbon-fiber tuned pipe, etc.

Spain is coming into the ARF market with well-made models like this “Proto
25," having painted fuselage and tail surfaces.

production is almost nonexistent outside of its boundaries. Spanish
model activity, while steadily growing, is still limited (but the model
industry is getting stronger and of excellent quality) and many Italian
products are extremely specific, Aviomodelli being the only model
aircraft manufacturer exporting in any sizeable quantity. In short, |
guess that the German model industry covers at least 2/3 of the
whole European market, so that the German trends are, even if only
by necessity, quickly followed in the other countries.

So what is new? Graupner, with the “Tipsy,” offers merely a
revamped version of a 25-year old classic small trainer, now for Cox
.074 power in place of the former .061 diesel. Robbe’s “Puma 40"
is the fourth version of one of the most popular aileron models of all
times. | flew one on reeds, just before my first proportional radio,
around 1967. The very elegant new version has a “Plura” blow-
molded plastic fuselage and a sheeted foam wing, in accordance
with normal European practice. Remaining new models are a small
and light trainer by Simprop for .10 power, in fact only very slightly
modified from the earlier version, and Wolfgang Matt’s Saphir
pattern model, the Hongkong Modeltech kit which has been around
for some time now.

You have to go to smaller manufacturers to find anything more.



First production scale electric-powered WW |l fighter is this Spitfire by
Bauer, aerobatic with 20 cells. Note the folding propeller. Size would be
enough for 40 to 60 power. A companion model is an Me-109, also for
electric power.

N
One of the nicest of the few new scale sailplanes this year, this 130-inch
span ASK-23 by Robbe.

Modelhob, a Spanish manufacturer, offers an ARF trainer where all
wooden surfaces (fuselage and tail) are painted instead of being film-
covered as with the Far East imports. Such a model offers good value
with a moderate price and a much better quality than most of the
Asian products. Another competitor on this market could well be the
Czech Modela firm. | heard that their models will be available on the
American market, they are already available in Germany. With the
strong modeling tradition of the Czech, | am sure that their only
problem will be producing in sufficient quantity for the demand.

Other new airplanes are simply engine-power versions of new
electric-powered models, instead of the other way round. This
shows to what extent the manufacturers are going the electric way.
| must add that German manufacturers are deeply concerned with
all the restrictions that may be imposed on model flying for noise
pollution or space availability reasons, and they are leading the way
to prevent any degradation of the situation rather than just following
blindly the demand at the risk of losing both flying fields and market
in a predictable future.
SAILPLANES

Model sailplanes have been, more or less, an European tradition,
However, a change is coming, not about the popularity of these

Can you imagine a kit model specifically designed for solar power? Here it
is: the “Solar Uhu" by Graupner, designed by famous Werner Dettweiler.

models, but in the way they are used.

The average European sailplane, by Japanese or American stan-
dard, is rather on the large side. A span of 120 inches is a conserva-
tive average size, two-meter being considered very small and
usually restricted to beginner's models. Contrary to what is gener-
ally believed, slope soaring is almost never done on wind lift as you
could find at many British sites or at Torrey Pines. European slope
soaring is just that, soaring, above hills or even in the mountains as
in Switzerland, Austria, or France. This is really flying in thermal lift
with the very same sailplanes which are used from the flat. Only the
launching method is different and, because of that, the average size
is also greater. Most commercially-available sailplanes used for
slope soaring span around 150 inches and smaller specialized
manufacturers offer models up to 25 ft. span, although in actuality
the practical limit is set at 12 ft. or, for scale sailplanes, about 1/4-
scale.

There is no real difference between soaring sailplanes and slope
sailplanes, neither size, nor weight. Most available models have
molded fuselages, blow-molded plastic or epoxy, and just about
every kit of a model sailplane above 100-inch span features wood-
covered foam wings, ailerons and provision for wing-set servos.

MODEL BUILDER 57



[

b, B
Rudi Freudenthaler was showing his “Surprise 2" World Champion model,
which will be produced by Aeronaut like all his other electric-power models.

From the flat, models are usually launched with a bungee line or
an electric winch. The change | mentioned earlier is that electric
motors are now used as a replacement for these launching methods
and not for electric power as such. The advantage of electric-
powered sailplanes is that there is no need anymore for a large
launch area, in fact it is possible to fly almost anywhere without any
helper or cumbersome equipment. A small fast charger and a spare
battery is all what is needed to fly all day long if one wishes.

The future of model sailplanes is electric power, | have no doubt
about it. And this year's Nuremberg Fair shows very well this
evolution. Most of the electric sailplanes manufactured these last
years have been small models because the motive power was
derived from the RC car products, enabling the use of relatively low-
cost motors, chargers and batteries. Now this really covers only the
newcomer marketand the need is always stronger for larger electric-
powered sailplanes of the same size as the readily available pure
sailplane kits. Such a way was already shown by Graupner with
models like their ASW-22, several years ago.

The time has come. Large electric sailplanes could be seen in
every booth. Graupner and Robbe are still leading the way, but
Multiplex, the other pioneer, is coming back into this market after
having neglected it for years. As | said earlier, it would have meant
producing at a loss, waiting for the market to materialize. Now the
two big companies that kept faith (and
had enough money to afford it) are col-
lecting the crop, so to speak.

And electric sailplanes are only the
visible part of the iceberg. With such
sailplanes are coming strong rare-earth
motors, refined speed controllers, and
automatic chargers for up to 24-cell
batteries in ever-increasing numbers.
The demand is such for Keller and
Graupner cobalt-samarium and neo-
dymium magnets motors that independ-
ent manufacturers, Hecktoplett and
Geist, find it hard to survive the compe-
tition and are forced to sell through
regular distributors as it is easy for even
the most competition-minded modeler
to find the proper Keller motor in almost
every shop.

On a different path, one of the major
news items of this year’s Fair was the
first-ever sailplane kit specifically de-
signed for solar power. This “Solar-Uhu”
is, again, a design by Werner Dettweiler,
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Multiplex is again entering the electric sailplane market with
three new large models and Astro cobalt power (Multiplex is
distributing the Astro motors in Germany).

Simprop is now taking the electric-power train in a big way with three new
models, including several innovations and a very low price for such kits
supplied with epoxy-glass fuselage.

a famous electric flight specialist and chief designer for Graupner.
The model is adapted from the one used by Werner during the solar-
flight competition last summer in ltaly. It uses a buffer battery
regulating the power and charged by the 20 two-by-four-inch pol-
ycrystalline solar cells laid on the wing. On such a small model (71-
inch span) there is no possibility to get enough power from the solar
cells to keep altitude, but more simply the solar cells are there to
charge the power battery during the gliding phases of the flight. The
original prototype was noted for its ability to use the lightest thermal,
hence recharging the power battery enough to significantly increase
the total flight duration.

When | spoke about this model with Johannes Graupner, he made
it clear that he did not expect such a model to be seen on every field,
but that he simply wanted his company not to neglect even the
smallest area. | know that the original model has been extremely
successful and that many European modelers are just waiting for
such a model to be available to try solar power.

ELECTRIC AIRPLANES

More models are to be seen; small aerobatic models, a nice
Partenavia twin scale at the Graupner booth, large scale fighters by
Bauer among others. Actually everybody is trying to make electric
powered airplanes a possible alternative to gas power. We are,
however, far from success, such models are only scarcely seen on
flying fields and we are still years ahead
of a common use of electric power for
ordinary model airplanes.

Summary

Generalized use of microprocessors
for RC equipment with new develop-
ments to come chiefly from software
design, appearance of the East-Euro-
pean countries on the model market
with a potential threat for the Far East
model industry, more helicopters pro-
viding an answer to the model field
problem, growth of the electric flight in-
dustry tending to the actual replacement
of the present sailplanes with electric
power as a new launching method,
naturally driving to an increase of the
average size of such sailplanes, such are
the main features of this year’s Nurem-
berg Fair. All this with a general increase
in trade business. Even with flying field
restrictions to come if the present eco-
logical trend goes on, modelers and the
industry keep findingtheanswer. MB
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very so often, this columnistis ata loss
for a lead item in the column. Al-
though many times contest activities
from all over (including Australia,
England, etc.) have been utilized, some of
the best and most interesting flying has been
going on right under this columnist’s nose.

Case in point was the recent two-day
Oakland Cloud Duster meet on April 20-21,
held at the NCFFC Waegell Field. This meet
was heavily advertised in all club newslet-
ters and drew an excellent turnout despite
the “iffy” weather.

Saturday was one of those cold days with
a constant threat of rain. Matter of fact,
conditions looked so bad that RC C.D. Bill
Bowen did not show on the field until 9:30.
Thiswas inanswerto a call from the contest-
ants!

Regardless, the contest got started with
some remarkable flights seen on the free
flight side of the field. The overcast was like
a huge vacuum cleaner that literally sucked
up the models to just below the cloud layer.
One impressive O.T. FF gas model, a Foote
Westerner flown by Bud Romak, was seen
to get up to the proverbial “mile high.” Put
that together with the glide the Foote West-
erner is noted for, and you have a tough
competitor.

Bud Romak flies the models we like to

see; i.e., something other than the normal
competition run, a Bob Meuser “Cloud Chop-
per.” Bob has been one of the mainstays of
the Oakland Cloud Duster Club for years.
What better way than to have an Oakland
Cloud Duster member (Bud Romak) fly a
1939 Record Holder designed by an OCD
member?

Another photo depicts Dave Lewis, for-
mer SAM 21 Prexy, about to launch his
Anderson Spitfire powered “Anderson Py-
lon.” Note that Dave does it all alone. Big
problem here is to grab the transmitter just
about the time you let the model go. Quick
reflexes!

Following that up, Don Bekins is shown
holding his pink silk-covered reduced ver-
sion of a Comet Clipper. Don has been
absent from the last two or three meets. No
one is really complaining, as it does give the
rest of us a better shot at winning a prize!

The three foregoing photos were taken by
Fred Terzian. As a humorous sidelight, the
big raffle prize of $100.00 was won by
Contest Manager, Bill Vanderbeek. After
some delay in looking for the second place
winner of $50.00, this prize was also won by
Vanderbeek! If Bill hasn’t taken enough
punishment now for buying raffle tickets,
the columnist will also add to the chorus of
comments. More fun!

Good flying Little

Danny Lutz produced this gorgeous red
Rearwin Sportster for the 1/2A Texaco Flying
Scale event.

Dynamite powered
Cloud Chopper is
launched by Bud
Romak at Oakland
Cloud Duster meet.
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Dave Lewis shows
how to start, launch,
and handie RC
transmitter all in one
move. Fast reactions
with an Anderson
Spitfire.

Don Bekins shows he
has been busy during
his contest absence.
A scaled Comet
Clipper for the
Ohlsson 23 Event.

BY JOHN POND

FLYING SCALE 1/2A TEXACO

As mentioned in earlier issues, here is an
event that is really catching on. Normally 1/
2A Texaco models powered by the Cox
Black Widow 049 flew quite slowly and
realistically. The flying scale event, with the
same Cox engine, is a natural follow-on. All
of us have always wanted a realistic flying
model to use in duration. Here is the event
to enjoy.

To show the spread of interest, a letter
from Danny Lutz encloses a photo of his
latest handiwork, a Rearwin Sportster.

Danny reports that with its long nose
moment, the model makes a good subject.
As can be seen in the photo, at 324 square
inches wing area, the model has been beau-
tifully done in red with blue trim. Model
weighs 20 ounces, so won't climb out of
sighttoofast. Danny further reports he scaled
it from a rubber model plan.

Interest is developing fast on the East
Coast and Dick Say sends in a photo show-
ing an Aeronca Defender for the new pro-
posed 1/2A Event. Most all SAM Chapters
are now using the dates of December 31,
1942 or 1944 as the cutoff date for eligibil-
ity. This model plan is available from Dick
Say of Aero Plans ‘N Parts, P. O. Box 939,
Olean, NY 14760. For those desiring more
information, the wingspan is 47-1/2 inches,




wing area is 300 square inches, and re-
quired weight of 18 ounces. This includes
an Airtronics four-channel micro receiver,
two “microlite” servos and the SR 150 bat-
tery pack. Preliminary flights have been
perfect. How could you ask for more!
ENGINE OF THE MONTH

This month’s subject could be classified
as a modern engine, having been produced
by REMCO in the late seventies. Named
after its founder, Ralph E. Mroch, the REMCO
Company owes its start to the Forster Bros.
This firm’s output was purchased by Mroch,
with the Forster 99 being produced first.

A development of the Forster 29, and
looking very much like a Torpedo 29, it was
manufactured by REMCO of Denver, Colo-
rado. Basic materials were the same as found
in the K&B Torpedo engine. Timer housing
and points appear to be the same as the
Forster 29 arrangement.

One of the biggest problems facing the
REMCO firm was the quality control in
manufacturing the engines. In an effort to
speed up production, rough honing stones
were used in fitting up the piston and cylin-
der. This resulted in low spots in the cylin-
der, and simply not a good enough fit. To
make the engine run properly, extensive
“break-in” and running of the engine was
required.

Eventually, due to marital problems and a
tiring of interest in engines, the “Forster
project,” which included the REMCO 29,
was sold to Randy Linsalato of RJL Indus-
tries, P. O. Box 5, Sierra Madre, CA 91024-
0005.

Linsalato has purchased otherengine lines,
such asthe Bavarian HB (Herman Bernhardt)
61 engine, earlier known as the German
“VMeco,” and the Kraft 61 tool and die setup.

An Aeronca 65TA (L-3B) Defender by Bob
Aberle. Plans by Dick Say of Olean, New
York.

As a sidelight, the REMCO 29 engine was
approved as an Old Time engine by the SAM
Engine Committee. Along with this was the
front rotor 1946 Forster 29/35 glow combi-
nation that was converted to ignition and
marketed as an O.T. ignition engine. These
have proven to be acceptable performers.
FIFTY YEARS AGO, | WAS . ..

This is going to be a short but sweet
section this time with a photo showing Peggy
and Chet Lanzo in the Spring of 1939 with
Chet’s rubber design called the “Classic.”
This pic was sent in by Bucky Walters, of
SAM 39. | have also been advised that all of
Chet's rubber plans were sent to SAM Head-
quarters in hopes that a museum could be
started.

SAM President Jim Adams advises me that
the plans have been drawn and are now
available. (Everyone wants to get into the
plan business!) There are several others, but
to date, this writer has not received any list
of available Lanzo plans.

NOSTALGIA CORNER

This section is slowly gaining popularity
from the RC Nostalgia Event viewpoint. We
dearly like to run the unused photos by Dick
Everett taken during this magnificent age.

Some of the boys are discovering what we
already knew; i.e., take the eight-ounce
dummy out of the Payload models and you
have a very good performing model.

Such is the case in the photo showing a
large size Sandy Hogan converted to PAA
load event. A smaller version called the
PAAGAN by Denny Davis was developed
for the 1/2A PAA event. Once you had the
model adjusted for the load carrying event,
and the dummy man was removed, a spec-
tacular performance was obtained.

To thatevent, this writer has embarked on

Back in the fifties, the PAA

Event was popular as indicated
by this Sandy Hogan converted
to payload.

Peggy and Chet Lanzo
prepare to fly Chet's
“Classic” design, in the
spring of 1939.

creating a Civy Hearse 66 based on the Civy
Boy 66 design. This idea is nothing new, as
Gene Wallock had such a model at the 1964
Nationals. Matter of fact, it was in the lead
photo in the Nats results page. Wallock says
it performed like a scalded caton a Torpedo
29/32 combination!

OIL ADDITIVE

Trust the competition boys to come up
with something new. Present SAM rules say
no additives shall be mixed with the gaso-
line, but what about the 0il? At the recent
SAM 49 meet at Taft, Ken Myers was dis-
playing two types of oil additives, one for
ignition and the other for glow engines using
mentholated fuels.

While disulfide fuels are nothing new, it
has taken some time for a firm like Olmstar
Products (126 Marine Avenue, Wilmington,
CA 90744) to market oil conditioners suit-
able for all fuels. For those desiring informa-
tion, write to Diversified Enterprises, Ltd.,
(Ken Myers), 12151 Calle Medero West,
Tucson, AZ 85743-9758.

While Ken was displaying the oil addi-
tives, he also handed out some impressive
figures showing cooler running tempera-
tures, and better economy. Sounds like you
can have your cake and eatittoo! The prices
are a little high for a product like this, but
only 4 to 6cc of oil additive are required for
a gallon of fuel. A bottle of this oil additive
should last a long time!

To summarize, Olmstar oil conditioner is
probably the most advanced lubrication tech-
nology. This high friction free substance is a
dark gray oily liquid that neutralizes acids,
dissolves and prevents the build-up of gum,
varnish, lacquer, and sludge. Further testi-
monials state this oil additive adheres tena-
ciously to the metallic pores, filling them to

An Italian 10-foot glider, known as the DG 47,
was built by John Quigley of New South Wales,
Australia.
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produce a film shield that protects the bear-
ings, cylinder walls, pistons, rings, and other
related engine parts. Of particular interest to
those owners of old and noisy engines is the
removal of clatter and noise, producing
smoother running en-

photo showing a well-built “Wasp” as de-
signed by Bob Milligan. This design was
kitted by Modelcraft, Ontario, Canada.
Recently revived, the kit is again available.

Paolo states the Wasp flies excellently.

by Kurt Sandberg (r); a Bertil design called
the “Phu Ling” (fake Chinese, which when
pronounced in Swedish means “The Ugly
One”). This glider is one of the first to feature
a truly modern airfoil based on the German
aerodynamist Schmitz

gines. Sounds great,
huh?
READERS WRITE

This is probably the

REM(C023

most popular section of
Plug Sparks as we are
constantly receiving
photos from every-
where. Let’s look at a
few.

AUSTRALIA

From far-off “Oz”
comes a photo showing
an Italian glider known
as the DG47. This ten-
foot glider is the prod-
uctof John Quigley who
states he took only three
weeks to build the
model. The model was
built primarily for com-
petition at the Canow-
indra Australian SAM
Champs in 1991/92 as
the Nationals will fol-

DRAWN BY JOHN FPONC

=t

theories. The model
flew well but disap-
peared without a trace.

Just about the time of
Bertil’s 70th birthday,
we found a small plan
of the model in an old
magazine. In less time
than it takes to tell, Kurt
Sandberg built a rep-
lica which you see in

the photo being pre-
sented to a very sur-
prised and happy Ber-
til.

SAN DIEGO SAM 41

While not from a for-
eign country (only afew
miles from Mexico), Jim
Alaback continues to

send in excellent pho-

tos of the activities in
that area. What really

struck this columnist’s

low in April of 1992 at
Wakerie, South Australia. This is the site of
the South Australia Gliding Society and it is
only natural several O.T. glider events (FF
and RC) should be held during that compe-
tition. The columnist hopes to attend, and
bring a glider with him for the O.T. RC Event
(subject to help from John Quigley).

ITALY

Paolo Rossi of Stezzano, Italy sends in a

Paolo Rossi of Htaly built this “Wasp," which is
again being kitted by Modelcraft of Canada.
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Looking at the photo, it appears the model
construction and finish fall in the same cate-
gory . . . excellent.

SWEDEN

This time we must acknowledge a group
of excellent photos from Sten Persson of
Halmstad, Sweden. Just to show you that
modelers have “hi-jinks” everywhere, a
presentation was made to Bertil Dahlguist (1)

A dandy German Taube by Ken McLean of SAM
41, the San Diego Aeroneers, built for the 1/2A
Texaco Flying Scale Event.

An excellent Flamingo
by Walt Geary, who is
now a charter member
of the “Switch Off"
club. Sadly, the model
is still missing.

At a recent Swedish
banquet, a surprised |
Bert Dahlquist received a [} r
copy of his long lost [JESS S
glider, “Phu Ling,” from o
builder Kurt Sandberg. |

eyes was the well-built
German Taube (proba-
bly Rumpler design) by Ken MacLean of the
San Diego Aeroneers. This shot was taken at
the Old Timer Scale Contest at the SAM 41
field located near Alpine.

This photo reminds this columnist of the
interest being generated in the 1/2A Texaco
Flying Scale Event. There are several vari-
ations of the original Jack Brown (SAM 46
continued on page 101

Larry Jenno's 2X Kerswap I ull ﬁlg i
climb angle!

. good




SOARING continued from page 26

popular covering material for over a decade
has been Top Flite Monokote. More recently
Hobby Lobby Oracover and Carl Goldberg
Ultracote have come along and provided
alternatives. Even more alternatives will
begin to pop up in the early 1990s as the
patent for Monokote has recently expired
and there are sure to be imitators.

Choose from any of these three coverings
and you cannot go wrong. They are more
torsionally rigid than others on the market,
and they are pretty darn durable. Oracover
and Ultracote are the more puncture-resis-
tant of the three, with less tendency to
bubble and sag.

To apply these heat-shrink coverings, buy
a heat-sealing iron and a heat gun. The iron
is used to seal the edges, the gun then shrinks
down the material in between the edges
without scratching the glossy finish. If you
can’t afford both, buy the iron. If you can’t
afford either, use your clothing iron. It is not
as good a tool as a hobby iron because of its
bulky size and lack of Teflon coating, but it
can do the job. | used a small family travel
iron for two years quite successfully.

Recommended colors? Stay away from
colors like gray and light blue because they
blend too easily with the sky or the clouds.
Personally, I like white for the top surfaces
with a second, contrasting, darker color
band or thick stripe added. When banked

and turning, this combination gives the
brightest white reflection of sunlight on clear
days and a splotch of dark color to contrast
with light gray clouds on overcast days. The
bottom surface can be any dark color. | like
dark reds, dark blues, or black on the bottom
because they contrast well with all kinds of
atmospheric background.

A good tip for beginners would be to give
the right (or left) wing a broad, easily seen
band or large spot of contrasting color. This
can help preventdisorientation during flight.
At long distances, it can be tricky to deter-
mine if a model is coming toward you or
going away.

WHAT GLUE SHOULD YOU BUY?

For your first model, | would recommend
using an aliphatic resin glue like Franklin
Titebond Wilhold Carpenter’s Glue. It's
cheap, it works very well with the balsa and
hardwoods you find in kits, and it gives you
plenty of working time to position the parts
to be joined.

You will also need same kind of epoxy
glue. Devcon Five-Minute or 30-Minute cure
epoxies will be good enough for this kind of
trainer. Epoxies are used for joining wing
halves, where the air curing of the water-
base aliphatic glues is not practical.

When you gain model building experi-
ence, the instant glues work very well. The
obvious advantage of these CA type glues is
the rapidity with which you can assemble a
kit. They are notoriously unforgiving, how-

ever, of inexperienced modelers who may
not make tight glue joints or position parts
accurately. Plus, they can become very messy
... in a hurry!

Personally, | use cyanoacrylate (CA) glues
because they are fast and the bonds they
make are good.

CONCLUSIONS FOR TYROS

Visit your local hobby dealer and see
what he has in stock. If it is one of the kits |
mentioned, buy it. If you see one in this
article you like better, order it. Once you
buy the kit, follow the directions! If you have
trouble, go back to your dealer and ask
questions or call a fellow sailplane modeler.
Better to ask a “dumb question” than make
a “dumb mistake.” Right?

If you want to ask me questions about
beginning modeling, | am available. | prefer
phone calls to letter writing; Bill Forrey, 610
Amberwood Ct., Lake Elsinore, CA 92330;
telephone (714) 245-1702.

Most of the suggested products listed are
from manufacturers advertising in Model
Builder. For your convenience, we include
the addresses of others you may wish to
contact.

Dynaflite: P. O. Box 1011, San Marcos,
CA 92069.

BK Products: 2495 W. Hampden, Engle-
wood, CO 80110.

Bob Martin RC Models, 1520-B Corona
Drive, Lake Havasu City, AZ 86403.

Thermals! MB

MAXIMUM DYNAMIC RANGE
Astro’s New Model 205 Hi-Rate Electronic
Speed Control has the largest dynamic
range available anywhere. It works with

6 cells to 32 cells...efficiently. It works
with 50 Watt Ferrite 05 motors and

Motor noise can't get into your radio
receiver and cause glitching.

HI-FREQUENCY SWITCHING
Hi-Frequency switching is much more
efficient than frame rate switching,

especially at lower throttle settings. Motor heating is greatly reduced,
motor runs noticeably longer, and throttle response is extremely linear.

SIGNAL FILTERING

A special triple pole low pass filter in the decoder circuit produces
a SOFT START and a very smooth and precise speed command.
Try it once and you will never want to return to the spastic control
you live with now.

16 AMP SHOTKY DIODE

This massive flyback diode greatly reduces switching losses during
partial throttle operation. The control runs much cooler and more
efficiently and your nicads run longer.

NO MORE COMPROMISES
I designed the Astro Model 205 Hi-Rate Speed Control with

No Compromises. I gave it all the features that
serious electric competitors n agking for.
I hope you like it.

g -

2000 Watt Cobalt 60 FAI motors.

100 AMPS PULLING POWER

Five IRF-Z40 MOSFETS, a special gate drive circuit, and a

Built in Aluminum heat sink give the 205 a peak (1ms) rating of
700 Amps and a 30 second rating of 100 Amps. Power enough to
handle twin 40 motors sucking 100 amps during monster truck pulls.

100 AMPS BRAKING PO R
Four IRF-Z30 MOSFETS in the b
500 Amps and a 5 second ratingof
stop an 80 mph dragster or a 40
braking circuit pumps amps bag

)

e circuit have a peak rating of

) Amps. Powerful enough to

) sled. And the regenerative

* "into your nicads during braking.

PTO-COUPLING

pto-coupling elimina ' ~ “direct connection between
& gl

Bl Boucher .
o 2

AstroFlight.

13311 Beach Ave. Marina Del Rey.— CA 90292




BY FRANCIS REYNOLDS

BOEING IS 75 YEARS OLD

illiam E. Boeing, a Seattle engi-
neer, took his first airplane ride
in a Curtiss Hydroaeroplane
from Lake Washington at Se-
attle in 1914. He signed incorporation
papers, founding a company to build aero-
planes, on July 25, 1916.

Boeing builtmany famous earlyairplanes,
including the P-12, the P-26, the 247 (first
low-wing all-metal multi-engine retracting-
gear airliner), the Boeing Clip-

other forms of modeling, I've retained great
admiration for those modelers who can
squeeze many minutes duration out of gos-
samer gumband models by technical savvy,
craftsmanship, careful adjustment, and lots
of patience.

This morning, March 9, | went to a Seattle
indoor contest hosted by the Boeing Hawks,
and maybe by the Strato Bats. It was a little
hard to tell. In fact it was hard to tell whether

per, and the Stratoliner.

The Boeing name really be-
came prominent in the head-
lines at the start of WW II.
Thousands of B-17 Flying For-
tresses were built, and per-
haps did more to win the war
for the Allies than any other
airplane. The Boeing B-29
Super Fortress also played a
major role in that war. Later
came the B-47 Stratojet, fol-
lowed by the B-52 Stratofor-
tress, which was still active in
the Iraqi war.

After initiating multi-engine
low-wing air travel with the
247, Boeing lost the major
share of the commercial busi-
nessto Douglas forsome years,
but came back with a venge-
ance in the jet age. The 707
was the first really successful
jet airliner. It is still the only
large commercial airplane to have done a
roll. That little stunt wasn’tin the flight plan,
and test pilot Tex Johnston nearly got fired
over it.

In case you hadn't noticed, the Boeing
Company is a biggie. They accepted 47.7
billion dollars in orders last year. They have
facilities in a dozen plus cities. Boeing
employmentis over 100,000 in Washington
state alone. Boeing commercial airplane
foreign sales have been the largest single
factor in the United States’ balance of trade
for years.

Happy diamond anniversary, Boeing, and
a personal thanks from this writer for my
rewarding forty-year career.

FRANCIS ATTENDS INDOOR MEET

The last time [ built and flew a rubber-
powered indoor model airplanewasin 1930
or 31. Although | graduated (I use that term
just to get a rise out of the indoor crowd) to
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Twin-engine reliability without nacelle drag or ofiset thrust with one engine
out. See text.

it was really a contest or not. | did see the
static judging of some fine-looking Peanut
Scale models going on, and occasionally
somebody with an authoritative voice made
an announcement of some kind, but mostly
itwas just relaxed individual modelers flying
and chatting with each other. The majority
of them weren’t even bothering to time the
duration of their flights.

Let me try to share my updated impres-
sions of this remarkable branch of our hobby,
Of course you can read about Indoor in Bill
Hannan's and Ken Johnson’s columns, but if
you are an RC type you may not. Further,
Indoor modelers Bill and Ken take for granted,
and therefore seldom mention, some basics
that | found very interesting this morning.

The world record for indoor rubber-
powered model airplane duration is held by
lim Richmond at 53 minutes. Yes, the en-
ergy stored in a twisted rubber band has kept

a model airborne for nearly an hour! With-
out any thermals, yet. Some of them fly at
less than walking speed, with Reynolds
numbers in the range of 2,000 to 5,000.

Of course, these models aren’t exactly
heavyweights. Models in the Pennyplane
class, as one might guess, weigh the same as
a U.S. cent. | just gave my gram scale a
penny and asked for the weight. It said 2.5
grams. That is 0.088 ounce, or about a
thousand times lighter than
the average .40-size RC
model. Some indoor models
are lighter than that, and cer-
tainly the microfilm-covered
36-inch F1D models have a
much lower wing loading
than that.

“Microfilm” is the lightest
covering material. It is made
by pouring a thin dope-like
mixture on top of a basin of
water, letting itdry, then very
carefully lifting it off the water
with a big wire hoop. It can’t
be touched by hand. A fin-
gertip willimmediately put a
hole through it. Microfilm is
so thin that its thickness is
measured by the color it re-
flects. In other words, its
thickness is comparable to
the wavelength of light.

“Ultrafilm” transparent
plastic film for indoor model
covering is a lot heavier. The thinnest Ul-
trafilmisa huge 0.000225 inch thick, around
ten times as thick as microfilm; but you can
touch it without damaging it, if you are
careful. By comparison, MeonoKote and its
ilk is about .002 inch thick, nine times as
thick as the Ultrafilm, and 90 times micro-
film.

The structures to support these thin films
on indoor models is of course balsa, but
sparingly used. On some parts they seem to
start with 1/64 square balsa and sand it
down to reduce the weight. Of course we
are talking “contest balsa” which weighs
only four to five pounds per cubic foot.

I think it was Bruce Kimbal who was
showing me one of his homemade Penny-
plane props. The blades were cambered
sheet balsa which he had sanded down to
seven thousandths of an inch thick. The
prop was twenty-eight inches in pitch and




fourteen inches in diameter but weighed
only a quarter of a gram, and that included
the prop shaft/rubber hook. The props as
well as the surfaces on the big F1D models
have an almost nonexistent balsa frame-
work and are covered with microfilm.

Indoor modelers use all kinds of clever
stability and automatic control concepts.
The changing rubber torque is permitted to
twist the motor stick (fuselage) in order to
control the turning of the model. Many of
the props have automatic variable pitch,
and some have automatic variable diame-
ter, to convert the varying torque from the
rubber motor into more constant thrust,

| observed that indoor flying sometimes
becomes quite romantic. We saw an obvi-
ously male model (an “Easy B”, | think he
was) sneak up behind a lady model of his
kind and land on her back in a very sugges-
tive manner. They flew around coupled like
that for a long time, right out in front of God
and everybody. | don’t think amorous RC
models could get away with an airborne
tryst without danger, These two suffered no
injuries... and are expecting.

Another comparison struck
me. Actually an indoor Easy B
model struck me in the back,
and | didn’t even know it. Its
owner had to warn me not to
step back onto it. | have never
been struck in the back by an
RC plane, but I'm not looking
forward to it. I'm sure | will
know if it happens.

Dave Aronstein, who just
left Boeing engineering to get
his PhD in aeronautical engi-
neering at the University of
Washington, was the most
prolific and innovative de-
signer at the meet. He repeat-
edly flew a rubber-powered
ducted fan indoor model of
his own design that has gotten
a flight of a minute and four
seconds.lts silent slow pro-
peller-less flight reminded me
more of a blimp than it did a
jetairplane. Today itwasflying
with one of the six fan blades missing. No
visible vibration. Things that don’t weigh
anything can’t cause unbalance.

Needless to say, the rpm of the fan in
Dave’s model was a few orders of magni-
tude lower than RC fans. The rubber-pow-
ered props on some indoor models turn very
slowly indeed. | was told the big microfilm-
covered props turn 40 to 50 rpm. Someone
also mentioned 6,000 to 8,000 turns in the
rubber. If these two figures happen to apply
to the same airplane, arithmetic says the
motor run would be two hours or more!

At one rev per second, these modelers
don’t need tachometers, they can visually
count the rpm. They also have no use for
voltmeters, starters and other power-model
accoutrements. They do have their own
instruments and support equipment, how-
ever. | saw many torque meters to measure
the torque of the wound rubber.Winders of

all types, of course, and roller shears to
accurately split rubber strip into any desired
width. They cantailor a new rubber motor to
just the desired torque and install it in the
model in a minute or two.

Gene Stubbs was flying a cute little flying
wing of ten-inch span. In one flight today it
got a minute and fifty-five seconds. Gene
then took off the rubber and prop, re-bal-
anced the model, and gave me a demonstra-
tion of portable slope soaring with it. The
slope was my eight-and-a-half by eleven-
inch clip board. Gene held the clip board in
front of him as he walked, creating an up-
draft, and “pushed” the flying-wing glider
ahead of him, above and forward of the clip
board, steering the model wherever he
wanted to. Dr. Paul MacCready's sons are
credited with inventing this portable slope-
soaring concept. Clever.

And | saw ornithopter performance | never
thought possible. Gil Coughlin was flying a
flapping wing indoor model that climbed up
to the high ceiling of the Seattle Naval
Reserve Armory and flew and flew and flew.
The design was a biplane and it looked very

Author proposes twin engines driving counter-rotating coaxial props. See text.

much like a dragonfly in flight. It used a
simple but clever mechanism with balsa
conrods that appeared to be one sixteenth
square. The record for indoor model orni-
thopter duration is over seventeen minutes!

Some of the other knowledgeable guys at
that indoor meet who kindly answered my
questions were Ed Lamb, Bob Rovick, and
Carl Stokes. Indoor modelers are the ones
who most need to live by the motto, “Simpli-
cate and add lightness.” Thanks for the
education and entertainment, fellows.
COAXIAL CONTRAROTATING PROPS
AND TWIN ENGINES

I've built only a few twin-engine model
airplanes to date. The first was a rubber-
powered A-frame twin pusherin 19300r 31,
It flew fine until the wet grass softened the
LePages animal glue | built it with.

| have avoided building RC scale models
of conventional twin-engine planes because

the challenge of flying them safely after one
engine cuts out doesn’t appeal to me. The
redundancy of dual engines is appealing
however, if the configuration is such that the
thrust from both engines is on or near the
center line. We are familiar with a few full-
scale airplanes with tractor/pusher twin
engines, but these require twin booms, a
very low aft fuselage to duck under the
pusher prop, or a pusher prop aft of the
empennage. | prefer conventional tractor
configurations and conventional fuselages.

There have been a few tractor airplanes
with coaxial contrarotating propellers. The
Boeing XF8B1 experimental navy fighter,
for one, but that had a single engine. | can’t
name any off hand, but I'm sure there have
been some airplanes with twin engines
independently driving contrarotating props
coaxially mounted. Nice. Twin-engine safety
with no offset thrust to try to yaw the plane
outofthe sky if an engine cuts out. Also, with
both engines on, there is no net torque.
Double also, the wing isn't cluttered up with
heavy, draggie nacelles.

The other day, for no reason at all that |
can remember, | wondered
why we couldn’tdo thaton a
model. Conclusion: we
could. | like to actually try
ideas and work out a few
details before | presentsome-
thing new in MD&TS, but I'm
making an exception in this
case. | intend to build an RC
model with this twin-engine
setup some day, but my cur-
rent project list precludes this
happening soon. You try it
and let me know how itworks.
| would love to publish your
drawings and photos of the
engines installation and the
coaxial-prop drive system.

The photos here show what
| have in mind. Both engines
would be at the front of the
fuselage. One engine drives
its propeller directly, but the
other is coupled to its prop
through a pair of spur gears.
Since a gear mesh reverses the direction of
rotation, both engines can rotate in the
normal direction, but the geared prop will
rotate opposite to the direct-drive prop, and
will therefore need to be a left-hand propel-
ler. These are called “pusher props,” since
that is their normal use, but we would be
using them on a tractor airplane. (Is that
legal?)

If the engines are the same size, the props
the same size, and the two gears the same
size, the engines could be roughly synchro-
nized and the props would turn at the same
rpm. Different size engines could be used,
but then we would probably use different
size gears so the engines could turn at the
same speed, but the smaller engine would
be driving a larger prop for its size, with a
greater pitch than usual, at a lower rpm. In
other words, one engine would be geared
down, which has advantages with regard to
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: New!
Rocket Plane Gift

XP-1 Boxed
Folding-Wing
Glider with
Launcher

$5.490a

Raedv‘to-F!y. All Balsa, Hand Crafted
Pha $1.50
6 or more — pay pdq.

The Florio Flyer Corp. = - "
837 Johnsonburg * St. Marys, PA 15857 » 814-834-2586

NEW
IAl LAVI-YOUNG LION
ISRAELI FIGHTER 1/8 SCALE

h\‘\" '

Dynamax
Tum;ix 111 Fans
- 91 Engines

W.-ngspan 41
Length 65
Weight 11 Ibs

Epoxy Fuse/
’f Foam-core Wings
% ' Pre-cut Formers

ALSO AVAILABLE: HA-300 EGYPTIAN FIGHTER
B-2 SUPER MYSTERE FRENCH FIGHTER

INTRO PRICE $280.00 Plus S/H
JD Model Products
P.O. Box 386, Pacifica, CA 94044
Call for Info: (415) 359-0406
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GLOW PLUGS
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CHOICES

@ K&B MFQ. Inc.

2100 COLLEGE DRIVE
LAKE HAVASU CITY. AZ 86403

CROWN MODELS
P.O. BOX 707
DELAVAN IL. 61734

309-244-7063
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efficiency.

The photos show both engines at roughly
the same fore-and-aft location, therefore the
gears need to be large enough so the crank-
cases of the engines clear each other. Alter-
nately, the geared engine could be located
partially behind the direct-drive one, then
the gears could be somewhat smaller.

If the engines are roughly side by side, the
motor mounts can be shorter, and the gear
assembly may be simpler. If the engines are
staggered fore and aft, the frontal area could
probably be reduced for lower drag and a
cleaner look, but the installation would
probably be heavier and there could be a
cooling problem on the rear engine.

If the engines are side by side, the direct
one could be upright and the geared one
inverted, or vice versa, but I'm allergic to
inverted engines. They look nice, and the
higher thrust line and/or lower CG is good,
but for starting and idling, give me upright or
side-mounted engines.

Both engines could be horizontal, like a
horizontally-opposed twin, but the geared
one would stick out to the side farther than
its mate. | think | prefer the arrangement
shown, with the direct drive engine upright
and the geared one horizontal and located
below the upright one. Note that the crank-
case and gear of the lower engine would be
offset from the center line, but the engine as
a whole would extend equally on each side
of the center line, so the frontal area would
be symmetrical and could be cowled neatly
if desired.

In case you haven’t noticed, these photos
are not of complete working units. | simply
arranged two engines, two gears, and two
propellerson the workbench and took photos
of them. | only wish the job was all done.
Designing it in detail and building it is not
going to be easy. For one thing, | see no way
this could be built without some minor
engine modifications and without using a
metalworking lathe. That will probably dis-
courage many of you who might otherwise
like to build one.

Starting this unique twin-engine unit is
also going to be an interesting challenge.
The direct-drive engine and its (front) prop
can be started by hand flipping or by an
electric starter as usual; but how about the
geared engine? There is no place to plug a
conventional electric starter into it.

Conceivably the geared engine could be
started first, by hand from behind, then the
front prop started with a starter. Nope, that
won't work at all well. | just tried to flip a
prop from behind on one of my planes. The
engine, fuselage, wing, and landing gear
were all in the way. No thanks.

Several other starting methods for the
geared engine occur to me. A spring starter
could be installed on the geared engine
shaft. You know, the kind they put on some
Cox engines, that have to be wound up by
turning the prop backward.

Another thought is to install a one-way
clutch on the coaxial shaft, so that when the
direct prop is turned backward, it turns the
geared prop in the same (the geared prop’s

proper) direction. The starting procedure
would then be: Light the glow plug on the
geared engine and apply an electric starter
to the prop spinner with the leads switched
so it runs in reverse. After the geared engine
is running and tuned, switch the leads on the
starter back to forward, light the direct-
engine glow plug, and start the direct en-
gine. This seems like far the best starting
method, but the addition of the one-way
clutch between the two props is a further
complication to an already difficult me-
chanical assembly.

The whole coaxial contrarotating unit will
be difficult to design and build because the
direct-drive engine must either have a shaft
extension or a large bearing assembly built
around the engine front bearing, or both.

Bearings will be required to support the
driven gear and the thrust load of the geared
prop. The bore of the driven gear and the
hole in the geared prop will obviously have
to be quite large. The dual motor mount
assembly must be rigid and accurately built
in order that the spacing between the gears
be properly held.

Lubrication and/or material selection for
“dry” gears would have to be addressed for
adequate life. Enclosing the gears to keep
them clean and to retain lubricant would be
one answer, but open gears have been suc-
cessfully used on both glow engines and on
electrics.

A major goal in powered modeling these
days is, and should be, noise reduction. I'm
sorry to observe that these coaxial contraro-
tating props are not going to reduce noise.
Quite the contrary, | expect there will be a
loud prop noise at four times engine fre-
quency. The contrarotating blades passing
each other will chop the airstream and
generate a sound wave similar to that gener-
ated by sirens, and like the noise of a pusher
prop passing close to a wing trailing edge.
This is a sound most modelers would like.

This source of prop noise could be re-
duced somewhat by separating the two props
farther. Curved-bladed props, like the an-
tique-style Graupners, would further reduce
it because the front prop blade edges would
pass the rear blade edges progressively in-
stead of all at once on a straight radial line.

So, with the difficult construction and the
noise problem, .l don’t expect these twin-
engine coaxial-prop units to become very
popular, but they look like an interesting
challenge to develop. Remember to keep
me posted when you build one.

PARTING WORDS

Speaking of engines and noise, | have an
idea. Most of the noise comes from the
exhaust; right? OK, all we have to do is seal
up the exhaust port. This would also greatly
reduce fuel consumption. | don’t think it
would do much for the performance though.
Oh well, | guess we can’t have everything.
We could all go to rubber-powered models.
They are quiet — except when wound rub-
ber breaks loose inside of a fuselage.

Francis Reynolds, 3802 127th Ave. NE,
Bellevue WA 98005-1346; telephone (206)
885-2647. SASE please. MB
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High Quality Components

Both Cobra and Cobra Three systems include
two micro servos, dual conversion 1991 AM
receiver, on-board battery box and frequency
identification. Cobra and Cobra Three total
on-board weightis 7.1 oz. (200.2 grams) with “AA”
battery box. With ““AAA” battery box, both
systems weigh just 5.3 oz. (150.5 grams).

Radical Comfort

Proportional

With Two Channels third channel

/S /////,0n A Single Gimbal. =

Hold the revolutionary Cox Cobra and you
experience something new to R/C flying ... a
transmitter so comfortable that it seems to melt
right into your hands.

The Cobra transmitter is shaped and tex-
tured for maximum pilot comfort. A unique
combination of ergonomic curves and tactile
surfaces provide non-visual references and
rough areas for a relaxed, firm grip. Whether
you favor finger tip or thumb control, a dual
axis gimbal is located for natural hand place-
ment so you maneuver your model airplane

===
with the utmost precision. ////4

Beyond your physical comfort, the Cobra’s unique design satis-
fies another type of comfort . . . the security of technical excellence
that exceeds 1991 AMA standards.

A narrow band, 1991 rated dual conversion receiver provides

Three Channel Version

For modelers who desire a third function such
as spoiler, tow release or throttle control,
purchase the Cobra Three. The conveniently
located “finger tip” trigger is fully proportional.

No. 918320A Cobra "AA” Battery Box

No. 918320D Cobra “AAA” Battery Box

No. 918330A Cobra Three “AA” Battery Box
No. 918330D Cobra Three “AAA” Battery Box

Cobra pilots with the latest in AM technology. With standard a2
features such as servo reversing switches and a Nickel Cadmium ’

charging port, modelers receive outstanding features, affordably COX HOBBIES, INC.
priced. Contact your local hobby store for your Cox Cobra and 350 West Rincon Street

Corona, CA 91720
©Cox Hobbies, Inc. 1991

Cobra Three Gold Label Approved radio systems.



PECK-POLYMERS

eith Schwemmer, the Genesis de-

signer, has a clear idea of what

sailplanes should be and what

RC sailplane fliers should do:

launch by hand. To him, a hand launched

glider (HLG) is the purest form of RC flight.

“lust walk to the schoolyard or an open field
and throw the airplane,” Keith says.

The uninitiated are now grumbling about
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BY DAVID GARWOOD

short flights and sore arms. HLG is where
brains, experience, and ability to observe
weather conditions pays off. Hand launches
have started two-hour LSF thermal qualifi-
cation flights. In the last year I've seen three
flights lasting over half an hour from a hand
launch. The soreness in your arm goes away
in a month or so, anyway.

The Genesis is a 60-inch RC flying wing

Completed aircraft, ready to fly. The wings are
covered with Micafilm. The fuselage and tip
markings and canopy are spray painted. Wing
markings are from Vinylwrite Custom Lettering.

sailplane kit manufactured by Peck-Poly-
mers. This unique hand launch glider is
designed for thermal duration. It can be
hand tossed for fun, used to compete in the
AMA 441 hand launch class, launched from



The kit includes die-cut balsa ribs, die-cut plywood formers, and all wood
and hardware needed to build the model except the optional V-tail mixer.
Plans are rolled and the instruction manual is illustrated with drawings.

a light high-start, or flown in slope lift.
KIT CONTENTS

The kit contains the following: Machine-
cut balsa for fuselage sides, fin and rudder;
die-cut balsa ribs, gussets, and small parts;
spruce spars and balsa sticks; all essential
hardware; clear, detailed, full-size black
line printed plans; and a brief instruction

i IS i

lower spar, go through ribs and shear webs,
but neglect to mention installing the top
spar. Modelers who have built a few gliders
will have no problem, but beginners may
have trouble.

The design itself is impressive. It makes
good use of materials, minimizes use of
tricky construction techniques, and results

Wings a llt - from di
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e-cut ribs, balsa and spruce sticks over the plans
using traditional methods. Washout is built in with a 1/4-inch spacer at the
mid-point and a 1/2-inch spacer at the tip.

are excellent, and the instruction manual is
a bit brief for inexperienced builders.
CONSTRUCTION

The fuselage is a ladder type design with
balsa sheet sides, birch plywood formers,
and 1/16-inch sheet balsa top and bottom.
The canopy and nose are carved from balsa
blocks. The canopy is held in place by the

Bob Powers launches the Genesis for a flight test in slope lift. Bob flew the airplane during the photo flights.

manual containing eight diagrams.

The only additional materials needed to
build the kit are CA glue, epoxy, and cover-
ing material. While the quality of the die-cut
parts in my kit was average, the wood selec-
tion was excellent.

The plan drawings are above average, but
the manual is not always complete. For
example, the wing instructions start with the

in a light and strong airframe. Three control
system options are given, so the builder can
choose to mix aileron and elevator function
by building a sliding servo, using an ad-
vanced transmitter, or installing a mechani-
cal mixer. Two options also couple the
rudder to the ailerons.

In summary, the design is well thought
out, parts quality is adequate, the drawings

wing front attaching dowel, so neither hard-
ware nor tools are needed to secure or open
it.

The fin and rudder are pre-cut from 3/32-
inch balsasheetand little building is needed,
although hinge installation is a bit tedious
with wood this thin.

The wings are built in a conventional

continued on page 94
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AIRTRONICS

VANGUARD
6 CHFM
w/4 servos

SALE

169"
AIROO73FM
+6CH

+ 4 SERVOS

+ ALL NICADS

+ SERVO TRAYS
+ 1991 FM

AIRQO70FM
AIRDO73FM

4CH VANGUARD FM W/3 STD SERVOS
6CH VANGUARD FM W /4 STD SERVOS

139.96
169.96

VISION -
8 CH

SALE
l $ 5 '| 996 !
* 1991 FM PCM
» 4 SERVOS
* NICADS/CHARGER
+ SERVO TRAYS
+ DUAL RATES
* MIXING

The Vision VS8P s sultable for pattern, scale and sport
aircraft and the VS8SP Is specially designed for saflplane

flight application. Both systems feature a gold Label
Super Narmow Band Dual Conversion Recelver to assure
you full operation in 1991 and beyond.
AIROIOOPCM  VISION B8P PCM W/4 SERVOS 519.96
AIRDIOSPCM  VISION 8SP PCM W/4 SERVOS 519.96
AIROT50FM INFINITY 600 FM SYSTEM 329.96
AIRDISOPCM  INFINITY 600 PCM SYSTEM 369.96

x $ 96 &

TEE DEE 27

049 coxizo ”
A high performance
1/2A engine for those
smaller R/C projects
needing extra power.
COX1001 R/C PEE WEE .020 17.96
COX150 BLACK WIDOW .049 ENGINE 19.94
COX160 TEE DEE .020 ENGINE 27.96
COX170 TEE DEE .049 ENGINE 27.96
COX200 TEE DEE .0581 ENGINE 27.96
COX210 TEE DEE 09 ENGINE 31.96
COX2901 MEDALLION 09 R/C W/MUFFLER 33.96
COX350 BABE BEE .049 ENGINE 15.96
COX3701 QUEEN BEE .074 R/C W/MUFFLER 36.96
COX4501 QRC .049 ENGINE W/MUFFLER 19.96
COX4505 DRAGONFLY .04%9 ENGINE 21.96
COX4506 TEXACO 049 BLACK WIDOW 19.94
WEB280 28 SPEED ABC W/MUFFLER 94.94
WEB281 28 SPEED ABC - HELICOPTER 124.96
WEB282 28 SPEED ABC - SHUTTLE 99.96
WEB320 32 SPEED HELI ENFORCER- CONCEPT 134.94
WEB400 40 SILVERLINE W/MUFFLER 69,96
WEB401 40 SPEED W/SILENCER TN-CARB 119.96
WEB4D2 40 SPEED ABC TN-CARB 134.96
WEB403 QUICKEE 500 40 SPEED W/MUFFLER 219.94
WEB404 40 SPEED ABC HELI 14996
WEBS00 50 SPEED RING W/TN CARB 174,96
WEB501 50 SPEED ABC W/TN CARB 179,96
WEBS03 50 SPEED ABC HELI 154.96
WEBGOO &1 SILVERLINE W/MUFFLER 134,96
WEBA&11 &1 SPEED W/TN CARB 169,96
WEB&12 61 SPEED ABC TN-CARB 184.96
WEB&13 &1 SPEED W/MUFFLER & TN CARB 199.96
WEB&16 61 SPEED LONGSTROKE TN-CARB 239.96
WEB&17 61 SPEED ABC LONGSTROKE TN-CARSB 189.96
WEB619 &1 SPEED ABC HELI 199.96
WEBB00 80 SPEED ABC W/TN CARB 209.96
WEBY10 91 SPEED W/TN CARB & MUFFLER 239.96
WEB?11 91 SPEED ABC W/DYNAMIX CARB 209.96

AIRTRONICS

VANGUARD
VG7P

SALE

H 22996 I

AIROO77FM

= 1991 FM

*4 SERVOS

« ALL NICADS

+ SERVO TRAYS
The VGTP 7 channel FM system offers: alleron rudder coupling.
dual rate slevator and aileron controls, throttle end point

adjustment, adjustable low throttle tim, elevator flap miking.
total travel adjustment on alleron, elevator, and rudder,

JR RADIOS

MAX 4AM
1991 SYSTEM
4CH

SALE
| $ 'I 'l 996 i
JRSJAMC2

4th Servo

Order Part

JRSS507
$16.96

JRSAFC2
JRS&FC2
JRSSFH2
JRSJ10C
JRSJ10H

MAX ACH FM SYSTEM W/3-507
MAX 6CH FM SYSTEM W/4-507
MAX SCH FM HELI W/5-507
PCM 10 PATTERN SYSTEM
PCM 10 HELICOPTER SYSTEM

149.96
189.96
299.96
699.96
759.96

JR RADIOS
X-347 7 CH

SALE
1439%|
JRSXPC

Sub-trim, Dual ratles,
Exponential, Saervo
reversing, End point adj.
(ATV).Programmabie
mixing, Fail safe,Pro-
grammable function trainer
(PFT),Stop watch, Model
select, Model name input, Type selection (helicopter, air-plane,
glider), Modulation selectable (PCM/PPM), Copy function,

JRSXPC
JRSXPH
JRSXPG
JREXPTT0
JRSXPT90

X-347 PCM PATTERN SYSTEM
X-347 PCM HELICOPTER SYSTEM
X-347 PCM SAILPLANE SYSTEM
X-347 FM AIRCRAFT SYSTEM
X-347 FM HELICOPTER SYSTEM

JRPCM 10

JRSJ10C

10 Channels, touch
screan inpul, servo
reversing, dual rate,
EXP and VTR on
aileron, elevator and
rudder, end point
adjustment on all
channels, group mixing
(5), servo tesl, name
input, integrated timer, stop waltch, plug in Tx battery pack, snap
roll, 4 JR 4031 servos, 700 mah batlery.

ENYA

SS 40 R/C
w/muffler

The Super Sport Series

of engines from Enya are
designed to be reliable,
easy to start and power-
ful at an economical
price. Ball bearing versions

56995

EMP403

are noted by "BB" after

the size notation.

EMPOSO 09 TV W/MUFFLER 4294
EMP150 15 R/C W/MUFFLER 49.94
EMP190 19 R/C W/MUFFLER 54.96
EMP251 55 25 TV W/MUFFLER 64.96
EMP252 55 25-BBTV W/MUFFLER B9.94
EMP300 85 30 R/C W/MUFFLER 462.94
EMP301 55 3088 R/C W/MUFFLER 89.96
EMP35] S5 35H HELO R/C W/O MUFFLER 119.96
EMPAD3 S5 40 R/C W/MUFFLER 69.946
EMPA404 55 4088 R/C W/MUFFLER 94.96
EMP405 S5 45 R/C W/MUFFLER 106.96
EMP500 §5 50-H R/C HELICOPTER 139.96
EMP110 11CX R/C W/MUFFLER 72.94
EMP402 40CX R/C W/MUFFLER 119.96
EMP45] A5CX R/C W/MUFFLER 12996
EMPA52 ASCX W/PUMP W/O MUFFLER 189.96
EMPE01 BOX R/C W/O MUFFLER 179.96
EMP&00 40 R/C G-8 CARB W/MUFFLER 129.96
EMP&02 G0XF S.E. RING W/MUFFLER 159.96
EMP&04 60¥L R.E. CHROME W/O MUFFLER 184,96
EMP&04 G0XF R/C CHROME W/MUFFLER 189.96
EMP&0B S0XF 5.E. PUMP-CHROME W/O MUFF 21996
EMP&0% 60 R.E. PUMP-CHROME W/O MUFF 209.94
EMP&10 60 S.E. PUMP-HELO W/O MUFFLER 22496
EMP530 53 4-CYCLE W/MUFFLER 199.96
EMPB00 80 4-C W/O MUFFLER 249.96
EMP90S 90 4-C W/MUFFLER 208.96
EMPR06 1,20 4-C W/MUFFLER 319.96
EMPS07 R120 4-C W/MUFFLER 359.96
EMPS08 R120 4-CYCLE W/PUMP-MUFFLER 389.94

40 R/C BB
w/muffler

37]96

FOX24096

An American made ball
bearing engine that offers
excellent power, long life
and easy starling. Comes
complete with muffler.

FOX22000 19 BB SCHN R/C W/MUFF 59.96
FOX22500 25 BUSHING R/C W/MUFF 53.96
FOX24095 40 BUSHING R/C W/MUFF 59.96
FOX24096 40 B.B. R/C W/MUFF 71.96
FOX24097 Q-500 40 R/C SPECIAL 19.96
FOX24098 40 BB DELUXE W/SPIN & MUFF 19.96
FOX24197 QUICKEE .40 SPORT W/MUFF 84,96
FOX24600 45 B8 SCHN R/C W/MUFF 89.94
FOX25000 50 BB SCHN R/C W/MUFF 98.96
FOX26600 EAGLE IV.61 R/C RING W/MUFF 113.96
FOX27400 EAGLE 74 R/C W/MUFF 124.96

K&B MFG 69

65 R/C K&B5800
SPORTSTER

New member of K&B's
highly successful Sports-
ter Series. Features in-
clude excellent idle,
moderate power and
easy starting. American
made 21d complete with
a super quiet muffler.

K&B5600 20 R/C SPORT W/MUFF 4196
K&B5680 28 R/C SPORT W/MUFF 49.96
K&B5800 65 R/C SPORTSTER W/MUF 69.96
K&B5900 45 RfC SPORT W/MUFF 64.96
K&B4011 40 R/C W/MUFF 69.96
K&B&550 61 RfC W/MUFF 84.96
K&BBY0s 3.5CC-2]1 OUTBOARD ENGINE 109.96
K&BB701 7.5CC-45 OUTBOARD MARINE 144 96




FUTABA 1991

7UAFS
SUPER SEVEN

SALE
| 53 'I 995 l
FUT074

279.96
319.96
379.96

FUTD52
FUTO74
FUTO7S

SUAP PCM W/R129DP - 4 SERVOS
JUAFS SUPER SEVEN FM SYSTEM
JUAFP SUPER SEVEN PCM SYSTEM

Dual conversion 1991 receiver, all nicads and charge, servo
reversing, frainer system, control panel with ATV-4 standard
servos, progrommable mixing on 7ch systems. PCM models
have a 10 bit microprocessor for high resolution

9 CH PCM
1024
SYSTEM

FUT090

Dual Conversion 1991 receiver. 3 dual rates, 3 Snap roll
functions. LCD Screen, programmable mixing function,
precision gimbals. timer and tachometer, programmable
memory for up fo six different models, (4)S5101 competition
SEIVOs.

MAGNUM
40 FSR

Inflation Fighters. The
Magnum Series of engines
are all Schnuerle for great
top end and low reliable
idle. The Pro Series features
twin ball bearings. All
engines include a mutfler.

$74°%

MAG401
MAGNUM GP 10FSR R/C W/MUFF
MAGNUM GP 21FSR RfC W/MUFF
MAGNUM GP 25FSR R/C W/MUFF
MAGNUM GP 40F5R R/C W/MUFF
MAGNUM PRO 21FSR CAR
MAGNUM PRO 25FSR-BB W/MUFF
MAGNUM PRO 40FSR-BB W/MUFF
MAGNUM PRO 45FSR-BB W/MUFF

ROYAL s74%
45 ROY0450

The perfect engine for the
advanced trainer or sport
airplane. Schnuerle ported,
twin ball bearing and muffier.
Easy to adjust carb for max-
imum top end and low
reliable idle.

MAG110
MAG210
MAG250
MAG400
MAG211
MAG251
MAG401
MAG451

ROY0250
ROY0281
ROY0400
ROYD450

ROYAL 25 R/C ABC W/MUFFLER
28 R/C ABC W/MUFFLER
40 R/C ABC W/MUFFLER
45 R/C ABC W/MUFFLER

FUTABA 1991

4NBL
ATTACK
SYSTEMS

|‘IO9"|
FUT043

1991 Micro receiver. All NICADS and charger. Aircraft
version with 3 standard serves. Glider version with 2 micro
servos and 250MAH battery. Electric version with electronic
speed control and two (2) micro servos. Servo reversing.
FUTO43 ANBL AM SYSTEM W/3-148 109.94
FUTDAS 4NBL AM SYSTEM W/2-133 154.96
FUTO44 4NBL ELECTRIC SYSTEM W/2-133

CONQUEST
SYSTEMS
1991

6 CHFM

SALE
| § '| 8996
FUT061

The new 1991 series of Conquest systems from Futaba all feature
dual conversion recelvers, standard 5148 servos, trainer system,
servo reversing and full nicads.

FUTDA4] 4ANBF FM DC SYSTEM W/3-148
FUTD42 4ANBP PCM DC STYSTEM W/3-148
FUTO&! 6NKF FM DC SYSTEM W/4-148
FUT062 6NKP PCM DC SYSTEM W/4-148

139.96
209.96
189.96
239.96

RJL
61 R/C

Schnuerle scavenged

side exhaust, front rotary
valve, double ball bearing,
18 0z. Comes complete

with muffler. 598“

RIL&TO

SAITO

FA-65G GOLDEN KNIGHT

Smooth running, excel-

lent idle ang!planr;.g( 32 I 4“
power to replace "40°

size two stroke engines. SAT6506
An excellent choice for

scale airplanes up to 8

Ibs. or aerobatic midsize

aircrafts.

SAT4505 159.956
169,94
189.96
219.96
289.96
309.96
189.96
214.96
239.96
339.96
498.96
389.96
498.96
449.96
798.96
669.96
689.96
829.96

1398.96

FA-455 ABC 4-CYCLE

FA-50 4-CYCLE ENGINE

FA-65 4-CYC. RfC W/MUFF
FA-80 4-CYCLE R/C W/MUFF
FA-120 4-CYCLE R/C W/MUFF
FA-1205 GOLD SPECIAL 4-CYCLE
FA-506 GOLD 4-CYCLE
FA-65G GOLD 4-CYCLE
FA-80G GOLD 4-CYCLE
FA-1205DP DUAL PLUG & PUMP
FA-60T TWIN 4-CYCLE

FA-90T FLAT TWIN

FA-130T DP TWIN PLUG
FA-130T TWIN ENGINE 4-CYCLE
FA-270TTDP TWIN PLUG & PUMP
FA-270T TWIN 4-CYCLE
FA-300T 50CC TWIN 4-CYCLE
FA-300TTDP TWIN PLUG & PUMP
FA-325-R5 RADIAL 4-CYCLE

SERVO SALE

AIRTRONICS
AlR4102
AlR4141
AlR4732
AIR4737
AlR4741
AlR4831

FUTABA
FUTS30
FUTS33
FUTS48
FUTS133
FUTS134
FUTS136G
FUTS148
FUTS5101
FUTS9101
FUTS9201
FUTS9301
FUTS9601

ROYAL

ROY0101
ROYO0102
ROY0103
ROY0104
ROYO0061
ROY0062
ROYO00E3
ROY0064
ROY0065
ROY0066
ROY0067
ROY0068
ROY0069
ROY0070
ROY0031
ROYOD82
ROY0093
ROY0094
ROY0095
ROY0086
ROY0087
ROYG0S8
ROY0023

STANDARD SMT H.D. SERVO
MICRO SERVO W/METAL GEARS
HI TORQUE CORELESSB.B. SERVO
HI SPEED CORELESSB.B. SERVO
H.D. CONTEST B.B. STD. SERVO
MiNI B.B. SERVO

H.D: B.B. SERVO G

B.B. MICRO SERVO G

LOW PROFILE STD SERVO G
B.B. MICRO SERVO J

1/4 SCALE H.D. SERVO J
COMPACT 108" RETRACT SERVO
LOW PROFILE STD SERVO J
SMT B.B. STD SERVO

SMT HT HS B.B. CORELESS SERVO
SMT HT B.B. AIRCRAFT SERVO
SMT HT CORELESS SERVO

SMT MINI B.B. CORELESS SERVO

TITAN SERVO JR

MINI TITAN Il JR

MICRO TITAN JA

MAXI TITAN JR

TITAN SERVO FUTABA G

TITAN SERVO FUTABA J

TITAN SERVO AIRTRONICS
TITAN SERVO WORLD MOLEX
TITAN SERVO WORLD/ARISTO "5~
MINI TITAN Il FUTABA G

MINI TITAN Il FUTABA J

MINI TITAN 1l AIRTRONICS

MINI TITAN Il EXPERT MOLEX
MINI TITAN Il EXPERT/ARI "5°
MICRO TITAN FUTABA G

MICRO TITAN FUTABA J

MICRO TITAN AIRTRONICS
MICRO TITAN EXPERT MOLEX
MICRO TITAN WORLD/ARISTO "S*
MAXI TITAN FUTABA G

MAXI TITAN FUTABA J

MAX| TITAN AIRTRONICS

MAXI TITAN WORLD/ARISTO *5*

ISC INTERNATIONAL
ASP 40

The perfect engine where

high power and a reliable
idle are required. To insure
long life the cylinder has
been chrome plated and
the crankshaft is supported

$73% :

15C540

with two ball bearings.

ISC540
15C541
ISC542
1SC543
1SC544
18C545
1SC546
ISC500
ISC501
ISC505

ASP 40RC W/MUFF

ASP 46 FSR ABC W/MUFF
ASP 46H FSR ABC WO/MUFF
ASP 61 FSR RING W/MUFF
ASP &1 FSR ABC W/MUFF
ASP 91 FSR ABC W/MUFF
ASP 1.08 BX FSR W/MUFF
ZENOAH G-38

ZENOAH G-62

ZENOAH G-23

YS ENGINES

61 FS

) 249%

YSE610

Unique pressure system,
ABC piston-sleeve, bail
bearings, excellent work-
manship all add up to a high
performance long lasting
contest/sport engine.

YSE450
YSE45]
YSE120F
YSES10
YSEG1]

45 SIDE EXHAUSE ABC W/O MUFF
45 REAR EXHAUST ABC W/O MUFF
1.20-4C W/PUMP & SUPERCHARGER
61 LONG STROKE SIDE EXHAUST

61 LONG STROKE REAR EXHAUST

129.96
129.96
369.96
249.96
249.96
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ACE R/C INC.
ACE1002

El Prodigy Sailplane
ACE1004 T-Max19-30 Sport
ACE1005 Skyhawk 77 In. Sailplane
ACE1007 Quasoarsallplane
ACE202 Ace High Glider MK Il
ACE203 Whizard 1/2A Trainer
ACE205 All Star Biplane 1/2A
ACE206 Pacer 1/2A Sport
ACE20 Mach None 1/2A Sport
ACE210 GLH Il Foam Win,
ACE211 GLH Il Built-Up Wing
ACE212 Alpha 1/2A Trainer
ACE220 Super Pacer 25 Sport
ACE222 1-34 Scale 35-45
ACE223 4-40 4/Cycle Sport Airplane
ACE224 4-60 4/Cycle Sport Airplane
ACE225 4-20 4/Cycle S{pcrl Ajrplane
ACE226 4-40 Bipe Sport Airplane
ACE227 4-120 4-Cycle Sport Airplane
ACE228 4-120 Bipe 4-Cycle Sport Plane
ACE229 Seamaster 40
ACE2308B 4-60/90 d-Clscle Bipe
ACE231 Seamaster] 20
ACE232 Bingo 40-60 Sport
ACES025 Extra 230 25% 72 in

ACES030 Extra 230 30% 87 In

ACES033 Extra 230 33% 96 In
ACES040 Weeks Special 72 in.
ACES0D45 1/4 SC Clipped Taylorcratt
ASTRO FLIGHT
11017 Porterfield Deluxe w/geared 25

AFIIU]B Porterfield
AF11020 Challenger
AF11021 Viking Old Timer
AF11022 Mini Challenger Standard Kit
AF11023 DLX Mini Challenger w/Motor
AIRTRONICS
AIRD208 Olympic |l, Sailplane
AIRD211 Sagitta 900 Sailplane
AIRO212 Sagitta 600 Sailplane
AIRD213 Clympic 650, Sallplane
AIRD218 Eclipse Electric Sailplane
AlRD219 Eclipse Deluxe Electric Kit
AIR0220 Legend 113 in. Sailplane
BRIDI MODEL DESIGNS

Pattern
BQDOSO chabond 40
BRDO53 Tercel Sallplane
BRDO54 Kastaway Sailplane
BRD207 F!ip?er Sailplane
BRD300O Krafty 25

BRD305 Krafty 60

BRD&0O Gyro Quickie 500 Racer
RD700 Utter Chaos 60
BRD701 Escape Pattern Airplane
BRD702 The Big Bee Trainer ,90-120
BRD703 Bizzee Bee Sport
COX HOBBlES INC.
Typhoon w/Engine
COX042 Cessna |l Skylane
COX0421 Cessna w/2Ch Radio System
COx0424 Fairchild 24 w/Engine
COXO::. 5 Fairchild 24 w/2Ch Radio System
OX0464 Sundance Electric
COXOMS Sundance Electric w/2Ch Radio
COoxXp474 EZ Bee Il w,fEn%Ine
COX0475 EZ Bee w/2Ch Radio System

DCU MODELS

DCU100 Dragen Fly Sallplane
DCU200 Super Dragon Fly Sailplane
DCU300 Stryker Sailplane

DOUGLAS AIRCRAFT
Dou100 Silhouette Slope Sallplane

DOU2UO Quicksilver 52 in, Slope Glider
DOU300 Electric Bragze
DAVE\' SYSTEMS CORP.
Hammer 20

DSCGDB Stampe SV4 45-60
DSCOo09 Powerhouse
DSCO10 Hammer 40
DsCO11 | /2-A Eindecker
DSC012 1/5 Piper PA-12
DsSCo13 RC Special
DsSCO014 P-47 Thunderbolt
DSCO15 Stearman 75
Dscole Bearcat F-8
DSCO17 Focke-Wolff FW-190
DsSCOo18 Great Lakes Special
DSC401 Prophet Saliplane
DSC402 Curtiss Robin OX-5
DSC501 Phophet 941 Sallplane
DSCs02 LeCrate Sport
DSC503 Lucifer
DSCa01 Ariel Sailplane

5Ca02 Callph Sport-Trainer
DsSC701 Heron
DSCB01 Fly Baby
DSCe01 Cltabria

DURACRAFT

DUR200 Dura-Plane |l

DUR300 Dura Bat

DYNAFLITE MODELS

DYF200 Waonderer 72

DYF2002 Bird of Time

DYF2003 Mini Bird

DYF2009 Freedom Slope Sallplane
DYF2010 WindrifterSailplane
DYF2012 Drifter Il Sailplane
DYF2013 Apogee 100 in. Sallplane

DYF3002 Fun Scale P-5140-4

DYF3009 Plece 0'Cake MK2 (Gas of Elec.)
DYF3010 Butterfly MK3 (Gas or Electric)
DYF3011 Fun Scale P-5125-40
DYF3012 Fun Scole Cessna 30-45
DVF3013 Fun Scale Corsair 40-51
DYF3014 Spltfire Fun Scale

EZ PILOT

EZS0800 Cessna 25

EZS0801 Super Cub 25

EZSOB03 Decathlon 25

EZ50804 Zero 25

EZS0805 Zero Sen 40

£250807 Reno Formua L Blue
EZS0B08 Reno Formula L Red
EZS0809 Reno Formula M Yaellow
EZS0824 Calm 25

EZS0831 Supra Star 25

EZS0850 Calm 4

EZS0970 F-16 USAF Thunderbird
EZS0973 F-18 Hornet

EZS0978 Extra 230 25

EZ50980 Extra 230 40

EZS0984 Giant Bud Light Laser
EZ50987 Focke Wulf 190
EZ50988 Diabolo 120
EZ50991 EZ 1800 Saiiplane
EZ30995 Lota 1700E RTF
EZ51005 Kona 17007 Sailplane
EZ51007 Bolla 1700E Electric w/aileron
EZ51015 Supear Chipmunk 40-60
EZ51020 Super Chipmunk 120
EZ51024 Decathlon 40 (60-1/2)
E25103] Fairchild PT-19 (62- 3!4)
EZS1033 P-51 Dallas Doll
EZ51035 Du?o Red Mustang (56)
EZS1037 Mustang (56)
EZS1055 Christian Eagle 40-50
EZS1062 Supra Fly 45 (59)
EZ51064 Cap-21 (57-3/4)
EZ51065 Big Supra
FLITEI.INE RIC MODELS

t Cat 500 Racer
FLNZUU Fun Fn 40
GOLDBERG MODELS
GBG040 Electra Deluxe
GBGO41 Electra Standard

GBGO42 Mirage 550 Electric Plane

GBGO52 Super Chipmunk
GBGO53 Ultimate Bipe
GBG054 Vector 40 Trainer RTC
GBG056 Eagle Il

GBGO57 Freedom 20

GBGO5Y Sophisticated Lady
GBGOs0 Gentle Lady

GBGOs] Eaglet 50

GBGO&3 Annluersorv J-3 Piper Cub
GBGO64 Sky Tiger

GBG06S Junior Tiger .15-.30
GBG296 Super Floats

GBG&TE Electric Powar Pod

GM PRECISION MODELS
GMIOD1 Rainbow Runner 25

GMID02 Rainbow Runner 45
GMID03 Sunbird 40

GMI0D4 Sunbird Jr. 10

GMI005 Bumble Vee .04% Electric
GMID0S Kiler Vee

GMIOo8 Killer Vee 40

GMID0T Thermal Charger Electric
GMIOT0 Sunbird 120

GLIDE ONE MODEL
GOMI00 Qutiaw Slope Sailplane

HIROSO HElICOPTERS
R956 Shuttle XX Assermnbled w/Enya 35

HIR%? Shuttle XX Assembled w/o engine
HIR®&1 Shuttie ZX Assembled w/Enya 35
HIR942 Shuttle ZX Assembled w/o engine
HIRS68 Shuttle ZX Kit

HOBBY DYNAMICS

HDDFANT RFB &00 |AN Trainer

HDDGB20 Gobee 20 Trainer Kit

HDDGB40 Gobee 40 Trainer Kit

HDDSPTEAD Sportee 40 Trainer Kit

HDDULT20  Ultra 20 Trainer Kit

HDDULT40  Ultra 40 Trainer Kit

HODPS1 Mustang Sport 25-45

94,94

54.96

HOBBY DYNAMICS cont'd.

HDDMK 14 Spitfire Sport 25-45 54.96
HDDP39 P39 Aircobra Sport 25-45 54.96
HODMEI0®  ME109 Messerschmitt 54.94
HDDSCUBE Cub Electric 54.96
HOUSE OF BALSA
1-6 Texan 15-20 29.946
HOB-D?E- Two-Tee Glider 22.96
HOBO26 2 x 4 Glider 16.96
HOBO27 2 x 6 Glider 18.96
HOBO40 P-51 Mustang 29.96
IME)( PRODUCTS
Imex 40T RTF Trainer 109.96
JACK CALDWELL MODELS
JCMSE] Swift AT Slope Sailplane 42.96
JCMSE2 Swift 44 Slope Sallplane 42.96
JCMSE3 Mini X-Cell Slope Glider 59.96
K & A MODELS UNLIMITED
KAMI100 Mini-l Slope Glider 27.96
KAM150 Kam-U Slope Glider 44.94
KAM200 Dago Red Sailplane 24.96
KALT HELICOPTERS
KLT8300 Enforcer 30 Helicopter RTF 319.96
KLT8400 Enforcer 30 Helicopter Kit 299,96
I.ONG TAl SHIN MODELS
Das Ugly Stick ARF 129.96
llSKOU Das Ugly Stick 60 ARF 149.94
BOB MARTIN MODELS
MAAD24 ET-25 Trainer 24,96
MAAD2Y Pussycat 78 In. Sailplane 22.96
MAAD3 Bobcat Sallplone 26.96
MAAD32 Talon Sailplane 26.96
MAA ET-40 Trainer 44.96
MAAI100 Co;ora w/Durelene Fuselage 59.96
MAATIO w/Durelene Fuseloge 79.94
MAA120 Katie |l Sailplane 54.96
NORTHEAST AERODYNAMICS
NEAD20 Train-Air 20 49,94
NEADSD Train-Air 40 63.96
MNEAD75 Bel-Air 40 Bipe 87.96
MNEADSBD Bel-Air 40 Bipe 99.94
MNEA100 Sport-Air 40 69.96
NEAS00 40 Hydro Floats 29.96
PAI.II. S FLYING STUFF
PFSKO1 Deknight Special F-1 Racer 124.96
PESKO2 Thunderquickie || 500 Racer 47.96
PFSK17 P51 Fiberglass Kit 114.96
PFSK19 F8é Sabre Kit 159.96
PICA ENTERPRISES
PICO1 Spitfire 104.94
PICD2 12 109.96
PICO3 Focke Wulf 190 D-9 109.96
PICD4 Waco F-3 116.96
PICOS Duelist Z-40 109.96
PICO& Cessna 182 121.94
PICO7 Bucker Jungmeister 60 112.96
PIC12 1/6 Scale Waco .61-1.20 169.96
PIC13 1/5 Scale Aeronica Sedan 169.96
PIC14 1/5 Scale Cessna 159.96
PIC15 1/5 Scale T-288 169.94
PIC1& 1/5 Scale Spitfire 179.96
PIC17 1/5 Scale P51 Mustang 209.96
PIEI!CE AERO MDDE
Paragon 118 in. Thermal Glider 64.96
PIEI ID Ridge Rat 49 in, Slope-Low Wing 39.96
PIET24 Gemini M-T-5 Sallplane 79.96
ROYAL PRDDUCIS
ROY 1003 Corsair Senior .60-.80 164.96
ROY 1005 FW-190 Kit .60-.80 159.96
ROY 1006 F8F Bearct .60-.80 164,94
ROY 1007 P-51D Mustang .60-.80 172.96
ROY 1008 Stuka Kit .60-.80 159.94
ROY 1009 ME-109 Kit .60-.80 164,96
ROY1017 P&E Howk .60-.80 219.96
ROY1100 B-17 Kit 229.96
ROY1101 B-25 Kit 179.96
ROY1102 P-38 Kif 244 96
ROY1103 C-47 Skytrain Kit 214.96
ROY 1200 1/4 5C Super Cut 326.94
ROY1201 1/5 SC Corsair/50CC 489.98
ROY2006 Easysoar RTF Sailplane 84.96
ROY2007 Electrosoar RTF Electric 97.96
ROY2008 Powersoar RTF Poweared Sailplane 84.96
ROY2021 205 Royal-Air RTF Sport 79.96
ROY2022 20L Royal-Air RTF Sport 79.94
ROY2023 207 Royal-Alr RTF Trainer B2.96
ROY2024 40H Royal-Alr RTF TRainer 99.96
ROY2026 40L Royal-Air RTF Sport 99.94
ROY2027 40T Royal-Air RTF Trainer 99.94
ROY2030 Peashoaoter 284.96
ROY2031 Stearman PT-17 284.94
ROY2032 Reliant 284.96

Showroom Prices May Vary From Mall Order Prices




gﬂsfé&o“ HszmEgsLCure Cyanoacrylate i f | OCIATED : TEm los‘

1 oz. Posi-Cure + Cyanoacrylate
JRX-T MONSTER TRUCK

2 oz Posi-Cure Cyanoacrylate
2 oz. Posi-Cure + Cyanoacrylate
Insta-Set Spray 20 oz
10 oz, Insta-Set Refiil
] oz, Un-Cure Debonder
Sheldon's 5 Min. Epoxy 9 oz.
Sheldon's 15 Min. Epoxy 9 oz
Sheldon's 30 Min. Epoxy 9 oz.
Sheldon’s 5 Min. Epoxy 4.5 oz
Sheldon's 15 Min. Epoxy 4.5 oz
SHEQ22 Sheldon’s 30 Min. Epoxy 4.5 oz

51G MANUFACTURING
SIG700

A
LDOO0VOOVOO0OLLLNN
o000 000

iper J-3
SIG704 Ryan Sta
SIG705 450 Mustang
SIG708 Komander

SIG709 Liberty Sport i
SIG710 Slky%rc:‘:T b ASES000 RC10 BASIC KIT

SIG711 Kouﬂor MK ; ASES010 RC10 COMP KIT-LESS BATTERY

SIG714 Smithj Miniplane : ASESD16  RCI0 W/BEARINGS-LESS BATTERY RPSAOD0]  JRX2 OFF ROAD W/O MOTOR ORELECT  159.9
SIG715 Kavalier h ASESN25 RC10 GRAPHITE KIT W/O BEARINGS £ 40
SIG7) Doubler Il RPSAO020  JRX PRO 2WD OFF ROAD RACER 169.96
IG716 'oubler : ASES030 RC10 GRAPHITE KIT W/BEARINGS RPSAD030 JUNIOR TWO 2WD OFF ROAD 119,94
e Keoket Junlor e T RRSAQOSO  JRXT MONSTER TRUCK KIT 179,96
. ’ £ HI i ot ity T ie L
3675 |/4.5cais Pipar 58 oS P ASEBO0]  RCIOLF/G BASIC ON-ROAD il fE S0 B S URITH WO T MOMSTER TRUCK 129.95
SIG??Qd Kfcdelt:?\d%rkuﬂer 3 cu ASEBO02 RC10L GRAPH BASIC ON-ROAD KIT
SIG725 Harenar ASEB00S 10U SPEEDWAY FIBERGLASS OVAL
SIG730 P-512 Mustang-Paul | ASEBOOS 10L SPEEDWAY GRAPHITE OVAL
SIG73] Kobra : ASEA30] 12L BASIC FIBERGLASS KIT
SIG73z2 King Kobra-.60 _ ASE4302 12L BASIC GRAPHITE KIT
SIG735 Astro HO% 45-.60 ASE4317 12L FIBERGLASS KIT - NO BODY
5IG736 Morrisey Bravo 1/4-Scale . ASEA39 12L GRAPHITE KIT - NO BODY
SIG737 Kadet Senior
g{g;gg ém Scale kCichnc - &9 in
acewalker ]
SIG740 Rﬁer 2-Meter Sailplane ; CAR COMPLETION COMBO
SiG741 Riser 100 Sailplane . =3 = iy
51G742 Kadet Seniorita
SIG743 Ninja Slope Sailplane
SIG744 Four Star 40
STERLING MODELS
STEFS14 Spitfire R/C . CRUSHER
STEFS2 Cessna 180 R/C -
STEFS20 Stearman PT-17 R/C
STEFS21 Fokker D-7 R/C
STEFS26 Schweizer 1-34 R/C
STEFS29 Fledgling R/C
STEFS3 ] Citabria R/C
STEFS33 mlnscnsrfeelelanl RfC
aco S.R. :
Minl Fledgling R/C : MRACS874 S - .
FaU-1A Corsair R/C ROY4001 . $84.96
Piper Tr-Pacer R/C )
Real Sporty R/C A ; BIG BEAR
Olympic Challenger R/C ; i :
Ringmaster R/C
STEFSS Fairchild PT19 R/C
STEFS6 Piper Cub J-3 R/C

WING MANUFACTURING
WNG100 Stealthbat ARF Sallplane

ISC INTERNATIONAL
15C703 Robinhood 80

I5C709 Enticer 72 In. Sporl 90-1.50 : ; R PRO RADIANT
MODELTECH 4

MOD710 ! T -
MOD711 Modeltech Fiper Cherokee .25 2 4 . MACS881

Modeiltech Lucky Stick 40 Sport

MOD712 Modeltech Luckybird Trainer 25 ! ¥
MOD713 Modeltech Thunderbird 25 ; ‘ MIDNIGHT
MOD714 Meadeltech Cap 21 40-60 : = = PUMPKIN
MOD715 Modeltech Cap 21 .60-1,08 .
MOD716 Modeltech Lark MKl Slope 63 in. :
MOD717 Modeltech Angel 1600 Sallplane
MOD718 Modeltech Angel 2000 Sailplane
mgg;%g mccd:ell:acn TCondor}%lcs%e 43 in
odaltach Trainer h ’
MOD721 Modellech Joss Stick 60-1,25 ] BLACKFOOT
MOD722 Maodeltech China Clipper Q@-500
MOD723 Maodeltech Dragon Lady 60-1.25
MOD730 Modeltech Nutten Special .90
MOD731 Modeltach Calypso 40-75

YOSHIOKA MODELS
YOS0002 Sunday Alpha 19-28 .
YO50004 E}i{lng Sport ITrlcgn;a; 40-51 ’ - MRC9870
Qser Spor - 4
Dash Sport 25-35 g et
E:GS: gé:fbot;::lic 25-46 79, MRACI858 .
asl attern :
Citation 45 Pottern 40-51 3 MUDBLASTER £
Dash Five 45 45-49RE :
Liberty 25 ARF
Liberty 45 ARF
Cn Air Electric Glider ARF
YOS2004 On Air Sallplone ARF

Showroom Prices May Vary MRCS877
From Mail Order Prices




PartI+ Roy Clough’s

1954 ‘Anti-Grav”
Martian Spaceshi

Redesigned for Radio Control

BY SKIP RUFF

Mr. & Mrs. Martian Space Ship (he's wearing the pants). Earlier (heavier) Designer Skip, with dad, Gordon (right), portray actual size of model. The
model on right was covered with chrome MonoKote. Newest (lighter) model two white “Cubs” are styrofoam test models. One is mounted on “Piggy
covered with silver Micafilm. Back” rig on Sig Kadet, used for higher altitude “glide” tests.

Like the Bumble Bee, just so it doesn't know it “can’t fly,” it will fly! You Yes, it flies, and will even perform loops. Don’t worry about how it manages
won't need a drag chute or dethermalizer to bring it down, however! to do it, just enjoy! It's a show stopper.
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hose of you who have been involved

in the sport of model aviation for 20

or more years may remember the

name of Roy L. Clough Jr. Between
the years 1945-1968, Roy published no fewer
than 70 articles on various types of models,
including, but not limited to, helicopters,
autogyros, flying saucers, lifting bodies, hov-
ercraft, ducted fans, pressure jets, jetex turbo-
props, flying wings, slat wings, ring wings,
radial wings, custer wings, tandem wings,
and justabout anything else you canimagine.
His articles appeared in magazines such as
Model Airplane News, Flying Models, Air
Trails, American Modeler, Popular Science,
Popular Mechanics, Science & Mechanics,
and Astounding Science Fiction. A true gen-
ius, his designs were both innovative and
highly unique, and to this day, you can still
see the results of his pioneering work in the
field of ducted fans and F/F helicopters, such
as those marketed by Cox.

Since childhood, I've admired and been
fascinated by the wild and wacky models he
has designed, especially the rotary-winged
stuffand the ones with a science-fiction theme
such as the “Venusian Scout,” “Moon Scout,”
“Saturnian Space Skimmer,” and the subject
of thisarticle, the “Martian Spaceship,” which
was originally published in the April 1954
issue of Air Trailsmagazine as a 30-inch long,
1/2A powered free flight. As is sometimes the
case with an unorthodox design such as this,
Roy did not initially set out to build a “Flash
Gordon” type spaceship, but was actually
trying to perfect a flying blimp that used no
helium. After the many modifications neces-
sary to get the thing to fly, it resembled a
1930's type spacecraft more than a blimp and
Roy went ahead and published it as such.

I’'m quite certain I’'m not the first person to
attempt an RC version of this er, uh, “aircraft”
and, if memory serves me right, | remember
seeing, in a later issue of Air Trails, a 1-1/2
size version with a single-channel escape-
ment radio for control. It was a static photo
and flight test results were not available. | also
have it on very good authority, if you can
believe this, that someone actually built a
man-carrying version powered by a 65 hp.
Continental. Again, test results are unavail-
able, although | have a pretty good idea of
what happened if someone actually strapped himself in and tried to
fly it!

Not to change the subject, but you might be interested to know
that another of Roy’s designs was very successfully adapted to RC
by Fran McElwee and was featured in a construction article entitled
“Super Saucer #5” in the April 1973 issue of Model Airplane News.

Anyway, in regard to my version of the Spaceship, | was finally
motivated into action (after having it for years in the back of my mind
as a future project) by a sketch of it as the “Mystery Model” in the
April 1988 “Free Flight” column of this magazine, and by the
statement a certain Editor/Publisher (who shall remain anonymous
to spare him further embarrassment!) that this model could NOT be
adapted to RC! (Whoopee! The trick worked!-"A certain Editor/
Publisher”)

Being somewhat skeptical of the lifting ability of such a configu-
ration, | decided that to fly properly as an RC ship, the model would
have to be larger, built light and use a lightweight radio system. |
constructed a double-size version following the original shape as
closely as possible and made modifications only to allow the use of
a landing gear (the 1/2A original had none) and the control system

No helium required!

It's not hard to build, just tedious. The step-by-step photos and full size plans will see you through.

utilizing throttle, rudder and elevator.

To say the first flight was exciting is an understatement! As soon
as the wheels left the ground the ship rolled violently to the left. For
asplitsecond I thoughttorque was the culpritand that my brand new
creation was going to roll inverted and auger in! After reaching
about 90 degrees of left bank, the roll suddenly reversed to the right
until the model was at 90 degrees on its right side, then went to the
left again and so forth, left, right, left, etc., swinging rapidly through
a 180-degree arc while gradually climbing. | was able to make (1 still
can’tquite remember exactly how!) a slow circuit of the field and get
the thing pointed into the light breeze at about 100 feet of altitude.
A reduction in power produced a gentle, near vertical, descent with
the oscillation continuing until touchdown, whew!!

Obviously something was not quite right! Although much more
rapidly, the model appeared to be doing a classic dutch-roll. After
some experiments with a couple of small foam spaceship gliders,
vertical stabilizer area was added in the form of tip fins glued onto
the ends of the horizontal stabilizer. The next flight was much better,
with only a slight oscillation. Next, the forward fin on the nose
(which gave dihedral effect on the F/F) was cut down to a stub and
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Photo #1.

Photo #3.

Photo #4.
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this further improved the stability to the point where the model
would only rock slightly in turbulence or by quick movement of the
rudder. Evidently, the lowering of the center of gravity by the addi-
tion of a landing gear, made these modifications necessary. The
small forward fin now serves only as a handle for use during starting
procedures.

What makes it fly? Well, if you look at it from the side, you'll see
that the fuselage is actually a symmetrically shaped wing with a very
short span. With the addition of a tail for control and stability and
strakes for efficiency (they reduce “spanwise” airflow) the model
flies as either a flying wing with a tail, or as a lifting-body, depending
on how you view things. Within certain limitations, the model is
easy to fly and is definitely a show-stopper at the field.
CONSTRUCTION

Although not difficult to build, | would be less than honest if |
didn’t say that construction is somewhat tedious. Very light wood
must be used to avoid excess weight and some of the structure is
rather fragile, especially before covering, making care necessary
when handling parts, such as the strakes. For maximum strength
with minimum weight, carbon fiber is used in certain areas. Al-
though this material could probably be eliminated by increasing
some of the wood sizes or the addition of more structural members,
such as bulkheads, you‘re on your own if you decide to do so. If you
do decide to deviate from the instructions, make sure you keep it
light and follow the basic outline.

You will notice that the plans (as is the model) are a bit different
in detail and perspective than the norm. Because of the unique
shape of the design and the construction method, | chose to provide
a basic set of drawings from which to build, and tried to cover the
details that would be hard to draw on paper with many photos and
these instructions.

Construction begins with the making of a jig, cut to the curved
shape of a main longeron, out of 1/8-inch corrugated cardboard and
capped on the edge with 1/16x1/8-inch balsa for smoothness (photo
#1). This is covered with Saran Wrap, or equivalent, to keep the

FULL SIZE PLANS AVAILABLE, SEE PAGE 106.




longerons from sticking to it during lamination.

The carbon fiber | used came in a sheet of .007-inch thickness,
4x72-inch, which provides more than enough for one model. It can
be purchased from Aerospace Composites (P.O. Box 16621, Irvine,
CA 92741; telephone (714) 250-1107). The needed strips can be
ripped from the sheet by notching one end with a razor blade to the
width needed (1/8-inch for the longerons) and pulling back along its
length (photo #2). Be careful of slivers when handling this stuff. If
you wind up with a strip slightly undersize, that's fine. Lay the first
carbon fiber strip over the jig and secure it with masking tape at its
ends. Using slow CA (cyanoacrylate)+ accelerator, glue a 1/8-inch
square balsa strip over the carbon fiber (a butt joint is okay on the 36-
inch long balsa) followed by another 1/8-inch square piece (butt
joined at a different location) over the first and then a top cap of
carbon fiber. A 1/16x1/8-inch balsa cap strip will eventually be
glued on the outer portion of each longeron, for the covering to
adhere to, during a later stage of construction. Make eight longerons,
noting that three of them, which go on the top of the fuselage, are
shorter than the other five (note photo #3). Make each longeron a
little longer than needed to insure adequate length. They can be
trimmed later. Now is a good time to mark the position of each
bulkhead on the longerons with a pen or pencil, to aid later
assembly.

The bulkheads F-2 through F-8 are constructed in two halves, a
top and bottom. The differences between the halves are noted on the
plans and should be apparent in photo #3. Where appropriate, the
bulkheads’ outer crosspieces are slightly oversize so that they can be
beveled down later to conform to the curve of the fuselage. There is
only one half to F-9, the bottom.

Assembly of the fuselage, which is constructed in the “half shell”
method, starts with the bottom half. Begin by pinning down two of
the long longerons to the plans on a flat building surface (photo #4).
Next, the bottom halves of bulkheads F-2 through F-9 are glued to
the longerons, taking care to insure they are perpendicular to the
building surface (photo #5). The 1/8-inch square balsawood diago-
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Photo #8.

Photo #10.
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nals are added next from bulkheads F-3 to F-8 (photo #5), followed
by the other three long longerons, which are being fitted into the
slots in the bulkheads and glued in place (photo #6). With every-
thing still secured to the building board, carefully sand and bevel
bulkheads F-3 and F-8, around the area of the three bottom longer-
ons, so that they are flush with the carbon fiber outer surface of the
longerons. Next, cap the three bottom longerons with 1/16x1/8-inch
balsa from bulkheads F-3 to F-8. The cap strips should extend up to,
but not over, F-3 and F-8, as 1/16-inch balsa sheeting will later
overlap these bulkheads.

Next, the landing gear mounts are made out of 1/8-inch Lite-Ply.
You will need four pieces of each one shown on the plans, two of
each with slots and two without. Laminate the pieces together with
CA or epoxy, a slotted piece with a solid one, which will give you
four pieces (two frontand two rear) 1/4-inch thick. Make sure you've
made a left and right of each. Bevel the edges of these pieces as
necessary until they fit into their respective places, slot side out,
against bulkheads F-4 and F-5 and flush with the capstrips on the
bottom longerons (phote #7). Glue these in place securely and then
drill a 3/32-inch hole in the inside end of each slot (photo #8) and
a 1/16-inch hole on the two front mounts, as indicated on the plans.
These holes help secure the ends of each gear wire leg.

Now is the best time to construct the landing gear. Again because
of the unusual shape and many odd angles involved, | haven't
shown the gear legs full size on the plans. Instead, you'll find a sketch
and dimensions on the plans along with the photos and instructions
to guide you. The fuselage should remain secured to a flat surface,
as each leg is built “on the model” and measurements are taken from
the building surface to assure correct and equal spacing of the gear
legs. Each leg consists of a tripod formed from three pieces of music
wire which are held to the fuselage with nylon straps and wood
screws, and are wrapped with fine copper wire and soldered
together at the wheel end.

The straight piece of 3/32-inch wire, which forms the axle and
extends from the forward outside corner of the fuselage is ten inches
long (true length) from the bend at the slot in the plywood mount to
the bend at the axle. When making the bends for the plywood mount
slots in the outer 3/32-inch wires, allow about 1/4-inch clearance
between the wires and the longeron (photo #11). This will keep the
gear from flexing out far enough to strike the lower strakes on a hard
landing. Note that 1/16-inch inner wires cross over at the center and
that the rear 3/32-inch wire and inner 1/16-inch wires are both
curved to provide a measure of shock absorbing (photos #9 and
#10). The amount of curve is not critical; if it looks about like what
you see in the photo, that's fine. Be prepared to do a bit of twisting
and re-bending to finally get things where you want them, and try to
include a little toe-in and camber in the axles for good ground
handling. The ends of the wires can be held together temporarily at
the solder location with masking tape until everything looks good,
and then wrapped and soldered. When removed from the fuselage,
they should look like what you see in photo #10. The wheels used
are Dave Brown 2-1/4 inch LECTRA-LITE units which, to the best of
my knowledge, are the lightest wheels on the market.

With the gear legs off, remove the fuselage bottom half from the
building surface and mount it upright on eight or more objects
(cans?) of equal height and, again, on a flat surface (photo #11).
Apply weights to the side longerons, if needed, to keep them flat and
level. It needs to be just high enough to allow the bottom longeron
to clear the building surface. (Note photo #11 shows the rear section
of the lower fuselage already sheeted. This should NOT be done at
this time. It will be covered later.) Now glue on the upper halves of
the bulkheads F-2 through F-8 and the top three longerons as
described earlier (photo #12). You will also note that in photo #12,
3/16-inch balsa diagonals have been added for rigidity and this is
further clarified in the side view in photo #13. Notice the cross
diagonals between bulkheads F-4 and F-5 and the 1/4-inch balsa
gussets at the lower ends of the X diagonals that reinforce the
longeron/bulkhead/L.G. mount for landing stresses. Bulkheads F-3
through F-8 can be capped front and rear at their center section, or
hub, with 1-inch diameter 1/64-inch ply plates, for strength.

At this point, the longeron ends can be trimmed flush with
bulkheads F-2, F-8 (top) and F-9, and the firewall, F-1, can be



epoxied onto the face of F-2. Sand and bevel the rest of the outer
edges of F-1, F-2, F-3, F-9, and the bottom of F-8, until they’re flush
with the carbon fiber surface of the longerons. Apply the rest of the
1/16x1/8-inch balsa cap strips over the appropriate areas on the
remaining longerons as described before, except that the top three
go all the way to the rear end of the longerons, where the ends are
trimmed flush with bulkhead F-8. The rest of the bulkheads can now
be sanded down flush with the cap strips.

The motor mount of your choice (although a glass mount is
shown, | recommend aluminum for vibration resistance and nose
weight, which you’ll probably need) can now be affixed to the
firewall with either bolts and blind nuts or large sheet metal screws,
which seem to work fine for me. This is shown in photo #14 along
with the fuel tank installation. The four-ounce Sullivan slant-style
tank sits on a 1/8-inch balsa plate which is glued to the bottom of the
side longerons and is surrounded by 1/4-inch foam and a 1/16-inch
balsa box. The very front of the tank, around the stopper, is siliconed
to the top longeron. Make sure the tank doesn’t leak, as it is
inaccessible once the forward 1/16-inch balsa sheeting is added
later.

Install the throttle linkage at this time. As the throttle servo, along
withthe restofthe radio, is in the tail section, this requires a very long
piece of the .032 cable size Sullivan Golden Rod that | used. The
longest length available to me was 36 inches, so the difference was
made up with a 3/16-inch balsa pushrod that connects the aft end
of the cable to the servo (photo #15). As the thin cable is very
flexible, secure the nylon outer sheath to every bulkhead it crosses
with silicon RTV or CA to prevent unwanted flexing and erratic
throttle control. Photo #15 also shows the curved piece of nyrod in
which the receiver antenna is housed.

Sheet the front of the fuselage fromn. F-3 forward with 1/16-inch

Photo #11.

Photo #12.

balsa, the grain running vertically. Depending on the engine you
use, you may have to provide a recess in the sheeting for muffler
clearance. As far as engines go, | found the O.S. .25 FP to give
excellent results. Itislight (non-ball bearing) and with 25% nitro fuel
and a 9x4 wooden prop, provides near vertical performance, albeit
at a slow rate of speed! | would guess that the new K&B .28 Sportster
would also be an excellent choice. A good .20 would fly it fine, with
limited performance for climb and loops, but | do not recommend
anything over a .28 or a 4-stroke. The lightweight airframe (espe-
cially the tail section) may not take the vibration or extra speed in a

dive.
To be concluded next month. MB

Photo #13.

Photo #15.
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PAYLOAD MAKES
A COMEBACK

ayload is making a comeback. Here

in the Pacific Northwest, the boys in

the Strat-O-Bats (5.0.B.) have re-

newed the competition in this inter-
esting event. For those of you who are used
to screaming gassies, soaring gliders, or
flailing rubber models, you might want to
take a look at a payload. For one thing, the
models are easy to make, easy to transport
and relatively easy to fly. | built my first one
just two months ago, and had a ball flying
one of them at the recent S.0.B.'s Misery
Meet. Even though the conditions were not
ideal, as noted in the June “Free Flight”
column, the flying was great fun. So, as a
primer to you who might find yourself inter-
ested in this event, | have selected for our
three-view the most popular and successful
payload model flown at the Misery Meet—
Harry Murphy's Pay-Triot.

After my introduction to Payload compe-
tition, | contacted Harry Murphy about his
design, the Pay-Triot. Harry was very open
with his design and its successes. Harry
noted that the ship was nearly released as a
kit. An ink drawing was completed and a kit
box produced, but the kit itself never saw the
light of a hobby shop. It was to be produced
by the late Casey Hornbeck, who died prior
to the completion of the project. Harry also
noted that the three-view in this issue origi-
nated with the NFFS Symposium of 1982,
but was missing a number of critical details,
such as the airfoils. The airfoils for this
model have been superimposed on the three-
view so you can build the model with the
information provided. By the way, the rea-
son this ship was in the Symposium is that it
was the small gas “model of the year” in
1982—another good reason to consider
building one.

The ship is a great performer both in the
R.O.G. mode and in the air. Flight pattern is
right-rightand with the landing gear mounted
just slightly in front of the dummy, its ground
handling characteristics are excellent. So, if
you have a spare Cox .020 gathering dust in
one of your drawers, put it to use and take it
to the next Payload event. You will have a
ball with the ship.

If you don’t want to enlarge the three-
view, Harry still sells copies of the plans.
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Harry Murphy's Pay-Triot, the August 3-View.

Close-up of the Pay-Triot, showing the location
of the landing gear, engine mount and other
front end details.

Al Lidberg's latest design, the Miles Mohawk. A
35-inch scale free flight. Plans available. See
article for details.

You can get them for $5.00 by sending a
check or money order to Harry Murphy,
3824 Oakwood Blvd., Anderson, IN46011.
DARNED GOOD AIRFOIL—NACA-M13
Once again, | reached into the Compre-
hensive Reference Guide to Airfoil Sections

BY BOB STALICK

for Light Aircraft for this example. This sec-
tion was tested at the NACA laboratories at
Langley Field. It has the kind of look that the
high speed free flighters, such as F1C, would
find attractive. It has a low top camber and
modest undercamber. The high point is at
35%, and the nose entry is slim and mod-
estly sloped. It also has a slight Phillips entry
and a rounded leading edge. So, it will lend
itself to high speed climb with only a modest
glide if the ship is heavy; however, with VIT,
it would be a more than adequate per-
former. To me, it is reminiscent of the Gold-
berg 9071 airfoil, which was the section
used on the FAI Viking of about two decades
ago.

So, if you are contemplating building an
F1C or other VIT equipped model, give this
section atry. Infact, if you are working on an
F1G model, this might be just the one for
you. It will take a little bit of work to get
enough strength into a wing with such a thin
profile, but try some carbon fiber spars or
1/20-inch or 1/32-inch sheet for the top and
bottom. It should be a real performer for
you.

AUGUST MYSTERY MODEL

One of the most beautiful Wakefields that
I can recall from my earlier free flight days
was designed by an expert craftsman who at
one time lived in the Northwest. It was only
after | had become enamored with the model
that | actually met the man who was respon-
sible for it. This ship and its designer-flier
were members of the U.S. Wakefield team
once upon a time. The model was featured
in one of the national model magazines as
well as an older Zaic Yearbook. | am sure
that anyone who has been around free flight
competition for any length of time will rec-
ognize the ship. If you know the name of the
model, jot it down on a sheet of paper and
forward itto Bill Northrop, c/o Model Builder
as soon as possible. The winner receives a
free subscription, and that may be the best
prize there is.

BILL GIFFEN: 1937-1991

One of my best flying friends, Bill Giffen,
died on March 22, 1991. Bill was a longtime
member of the Vancouver (B.C.) Gas Model
Club and a frequent contributor of ideas and
designs to this column. Perhaps, those who



regularly attend the AMA Nats will remem-
ber his spectacular four-engine scale model
Handley-Page Hannibal free flight at the
Reno get-together. Bill had labored hard
and long to get this difficult subject ready for
the Nats and was rewarded with a well-
deserved second place.

Those of us who knew Bill better were
aware of his keen interest in many forms of
free flight modeling, from indoor duration to
Nostalgia and AMA gas. Bill also flew P-30
and outdoor rubber and gas scale. One of
his outdoor rubber models that always got
some comment was a Pietenpol Air-Camper
rubber-powered ship complete with a re-
movable dipstick that had a small bit of oil
on it.

Many people did not know that Bill was a
recovering alcoholic who had been out of
work for a number of years. His models and
his association with free flighters were most
of the pleasure that filled his life during the
last several years. Many of us who knew Bill
enjoyed his risque manner and willing assis-
tance for tasks that needed to be done. And
I think each of us has a Bill Giffen story to tell
to liven up a dull get-together. | know | have
several. Bill was justthat kind of guy. He will
be missed at the contest fields and the other
free flight gatherings here in the northwest.
All of us lost a good buddy in March.

So, to Bill Giffen: Good luck, friend, and
may your last flight be without limit.

STILL MORE TIMERS

It seems such a short time ago that many
of us were lamenting the lack of engine
timers on the marketplace. Then, a near
explosion of products has become avail-
able. | recently reported on the Starline
timers that Sal Fruciano is marketing, and
then Ed Dolby comes through with several
thousand KSB timers available from FAI
Model Supply. Well, here are some more for
your use:

1. Jorge Triana called to let me know that
he had purchased 200 “True K-Mart Timers”
for model use. These are the same timers
that many of us bought even when the
Tatones and KSBs were on the hobby shop
shelves. We bought them because we
thought the springs were stronger and the
timers were better. Well, Jorge is selling
them for $15.00 each plus $1.00 for postage
for the first five that you buy and each five
thereafter. In addition, Jorge has also pro-
duced a sheet of instructions on how to
convert these timers to pinch-off use. So, if
you wantto be a do-it-yourselftimer builder,

AUGUST MYSTERY MODEL

contact Jorge at 3713 73rd St. East, Inver
Grove Hts., MN 55076. If you'd rather call
to speed things up, the number is (612) 552-
0057.

2. Jose Tellez dropped me a line to let me
know the following: “Go to McDonald's
and order a Happy Meal. If you are embar-
rassed to do it for yourself, take along your
kid or borrow one. Make sure you make the
deal with the kid that you get the toy.

“The current toys are miniature 4x4 trucks.
When you take off the two screws which
separate the body from the chassis, out pops
the best little Tomy timer-type motor | have
seen yet. The spring has considerably more
beef than the Tomy and should be a lot more
reliable. The escapement is readily acces-
sible to enable putting a small weight on to
slow the motor down to the desired speed.

“So, go get a Happy Meal: you get a
hamburger, french fries, drink and a neat
little timer to boot.”

3. Finally, | received one of Starline’s new
Polish pinch-off timers, tested in prototype
three months ago. According to Sal Fru-
ciano, the production model is now avail-
able. The timer is much more nicely finished
and has a bright yellow faceplate with super
graphics. The cost is still $19.95 and Sal has
fifty of them in stock as this is being written.

If you are interested in this unit, drop a line
to Starline International, 6146 East Cactus
Wren Road, Scottsdale, AZ 85253.

AL LIDBERG’S LATEST

Al Lidberg is a proficient and prolific
designer of neat scale model free flights, and
| have frequently reported on his latest re-
leases in this column. Well, Al is at it again.
This time the design is the Miles Mohawk, a
nifty low-wing rubber-powered shipin 1"=1"
scale. This produces a model of 35-inch
wingspan. Included with the full-sized black-
line plans are a 3000+ word step-by-step
text, plus a three-view, drawings and photos
for scale reference. All of this for only $6.00
plus postage.

If you are interested in this design or any
of the others that Al has designed, send an
SASE for the complete listing. He has over
fifty plans and numerous documentation
sets for the discriminating scale free flighter.
Address: 614 E. Fordham, Tempe, AZ 85283.
C.G. OR NOTTO C.G.

This article appeared in a recent issue of
the Satellite newsletter from the San Valeers
MAC. Author Bill Moore acknowledged
apologies to another Bill (Shakespeare).

“We've all done it: completed our latest
superbomb and then, disaster.

“The CG is off badly. It should be at 72
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percent, but it is really too far back at 90%.
What can be done to correct this? There isn‘t
enough lead in Chile to add to the nose;
besides, who wants to add all that weight to
the ultralight airframe you've slaved to
achieve?

“Despite our best endeavors, sometimes
gremlins strike. Obviously, it couldn’t have
happened without outside intervention.
We're all too careful to have dumb things
like this occur. But, there it is. The plane is
grossly out of balance.

“You can extend the nose, adding auxil-
iary firewalls, not lead, until you finally
bring it into balance. This takes time, but it
is infinitely preferable to all that lead.

“But there is another way. It adds
no weight, requires little work, and
often allows you to safely fly your
bomb.

“Whatyou have been stymied by is
trying toachieve a balance atthe CG,
or what has been identified as the
Center of Gravity. A word is always
omitted from that title. It should read
“Static Center of Gravity.”

“For purposes of general stability,
airframes of whatever kind must
demonstrate some semblance of bal-
ance. This is referred to simply as
Center of Gravity . . . or the physical
balance point. But there’s another
equation at work here, and that is the
Aerodynamic Center of Force, or
center of gravity where aeronautical
forces are applied.

“What does that mean to us? It
means that we often overlook the
effect of wing angle of attack, deca-
lage . . . or even the efficiency of the
wing. At this point, the skeptics all
say, bunk! CG is CG, and there’s no
way to come up with some artificial
CG. The plane either balances prop-
erly or it doesn’t. And if it doesnt, it
crashes!

“Not always.

“Take the Top Banana. Its CG is at
about 95%. Take a look at the ex-
treme pylon, and the incidence at
which the wing is set. Then study the
decalage. Consider the Satellite, one of the
most stable models ever to be designed. It
flies at essentially zero-zero decalage and
zeroincidence. Forthat reason, tiny changes
of 1/64-inch may make dramatic changes in
power pattern and glide. But the Satellite has
a CG range of 72-78 percent, a fairly safe
margin of error and range of balance. What
that means is there is almost a ten percent
variation in where the balance point can be
located, and maneuvered.

“Given these data, let’s take another look
at your “out of balance’ new superbomb. Is
your angle of attack exactly right? A six-
teenth of an inch too much incidence and
you have a serious problem . . . but a
sixteenth of an inch too little may help you
achieve a perfect aerodynamic CG.

“Look at your stabilizer. Does it have the
required negative incidence? No? A tweak-
ing of the incidence here may compensate

out.

for as much as a ten percent error in static
CG, but you must exercise extreme caution.

“These are admittedly desperate meas-
ures, to be sure, but as Doug Galbreath once
remarked to me when my Mini-V was glid-
ing decidedly left, when | preferred a right
glide, "We can’t always get what we want.
The plane knows how it wants to glide. Take
what you get!”’

“Another remedy is to move the pylon, or
atleasta portion of it, to obtain a longer nose
moment. Remove the wing platform, care-
fully cut an inch or two from the front of the
pylon, then add the same amount to the rear.
Tack glue the platform back onto the pylon,

Bill Vanderbeek holds his latest 1/2A powered bomb—a stock
Maverick powered by an .05 Shuriken. Bill says it really moves

moment to get perfect balance, and goofed.
I took off about a half-inch too much, result-
ing in a CG at about 85%. | added two
Bakelite spacers of 1/4-inch each and that
solved the problem. | think. | haven’t had a
chance to test glide it yet.” =
HOW | GOT STARTED IN FREE FLIGHT

I have asked readers to tell me how they
gotstarted in free flight, and many responded
with some great stories. This month, | feature
Ted Ballin‘s, of Seattle, Washington.

“This is how | got started in modeling . . .
again. In 1980, Elisabet and | found our-
selves in Edmonton, where | was teaching at
the University of Alberta. We had rented a
furnished house from John
MacDonald, Dean of the Science
Faculty, while he and his family were
off on sabbatical leave at the Univer-
sity of California, Berkeley. When we
first met him, John had mentioned in
passing that he was a “model builder’
and told me to feel free to make use of
his basement workshop once we had
moved into his house. It wasn't until
much later that | found out that John
was not just a “model builder,’ but an
expertscale modelerand trophy taker
at Canadian contests. | especially re-
member a magnificently crafted Mills
diesel DeHavilland Moth hanging
from his workshop ceiling.

“I started to look around his base-

Close-up of the front end of Vanderbeek’s Maverick, showing the
Shuriken installation and a fancy Starline timer. Ship is covered in
Micafilm and sports an APC prop.

strap the wing back on and check the bal-
ance again. Sometimes, if everything goes
well, the repair goes well, and it’s hard to tell
anything had gone wrong. This is the surest
way to solve your problem. Simply finish
installing the platform and the wing tiedowns,
do your cleanup sanding, re-dope and then
clearepoxy the pylon. . . then go fly the new
critter.

“Normally, | tend to build so that | end up
being a tiny bit nose-heavy, which is much
easier to correct. But now and then, extra
coats of dope or epoxy at the end of a long
tail moment arm can add up to a very
rearward static CG. This just happened to
me on my latest project, a rear-rudder Satel-
lite 1000 with a venerable old ST .65 as the
motive source. This came about because in
the initial building, it turned out much too
nose-heavy. | got a bit overcautious and
sawed away the firewall, shortened the nose

ment: well, what do we have here?
Lining one wall is John's collection of
model magazines, including Model
Builder going back to the earliest
issues. | started to leaf through Model
Builderjustto see what has happened
to free flight since that day in 1944
when | decided to take a breather
from model building and flying, and
got sidetracked into the War, into
college, into other things. Hmmm,
carbon fibers, Coupe d'Hiver, F1B,
buntand Benedek, cyanoacryl-some-
thing. What in heaven’s name does
all this mean? A few more issues and
| began to see the light; | began to
learn the new jargon, the new mate-
rials, the design and construction,
“Later, back in Seattle, Elisabet and |
attended the N.W. Model Expo and learned
the existence of the Strat-O-Bats MAC from
Ernie Linn, who was manning their booth. |
joined and got to know great modelers like
the late Don Zipoy, Tom Gumbandito’
Cashman, Kevin Collins, Steve O'Bat’
Helmick, and too numerous to mention, all
the other wonderful people of the Pacific
Northwest free flight scene.
_ “Once in your blood, the free flight virus
never quite leaves you; after an interval of
nearly forty years, it had flared up in me
again! Thanks Model Builder. Thanks John.”
And thanks to you, Ted, for sharing your
story. So, Model Builder attracts another
back to the fold. It must be a good thing.
Well, that wraps and ties it again for
another month. Time to go out and fly while
the weather gods are acting nice. See you all
next month. MB

MODEL BUILDER 83



BACK TO SCHOOL

n a general way, control line fliers can be
divided into two camps: casual fliers and
competition fliers. Many casual fliers are
happy to devote their energies to the vast
variety of projects available to the model
aviation enthusiast. There’s everything from
casual stunt flying on Sunday afternoons to
the production of a plethora of unusual
and oddball aircraft from autogyros to
triplanes. Some simply enjoy the thrill of
building planes and collecting engines,
and are happy to find space in their
homes for every plane they’ve ever built.
Tothese fliers, the loss of a plane through
a crash is almost like losing a family
member. But some fliers are honing their
skills with an element of sporting com-
petition to their modeling hobby.

Here we run into that peculiar anom-
aly of the model aviation vernacular:
Commonly, “sport” flying refers to non-
competition flying, and “competition” is
the word used when a flying activity
becomes a sporting event. Thus the ref-
erence above to “casual” and “competi-
tion” flying, to avoid the obvious confu-
sion! Similarly confusing is the reference
to casual flying as “fun” flying—as if
competition wasn't fun for those involved
... our language is a funny thing!

Making the jump from sport—whoops,
casual!—flying to competition often can
appear to be a bigger leap than it really
should be. Most clubs probably include
a few of each type of fliers, who some-
times have difficulty getting together.

At the club meetings, the competition
fliers are often, perhaps unintentionally,
talking about things on a level above the
casual or beginning fliers. While the
novices are trying to figure out the mys-
teries of such basic topics as “bellcrank”
and “balance” and “inverted,” the competi-
tion hot dogs are tossing about such esoteric
terms as “Nats” and “carbon fiber” and
“pressure regulator.” The novices are trying
to grapple with their first Fox .35 stunt while
the experts are all “Nelson” and “Shuriken.”

At the flying field, while the novices are
helping each other get Ringmasters into the
air atone end of the field, the hot dogs are at
the other end effortlessly practicing with
high-tech, high-rpm, high-dollarequipment.

It's not hard to see why the twain don't
always meet.

It's not that competition fliers aren't inter-
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ested in bringing more fliers into their end of
the hobby—quite the contrary—but the fact
that the two groups are living in such differ-
ent worlds, modeling-wise, can make com-
munication difficult.

The competitors are for good reason busy
developing, testing and practicing, an effort

Jim Cameron's Knight Twister biplane, .08-powered. Great
for laugh-filled flying sessions.

Tom Dixon's Thunderbird Il is powered by a Fox .40 ABC
reworked for stunt.

which can consume all of a person’s model-
ing time, particularly during the contest
season. For the beginners, what the com-
petitors are doing can look so advanced and
so difficult and so foreign that they (novices)
simply are intimidated at the prospect of
trying to discuss it with the experts. It might
seem a little like a city league softball player
approaching Jose Canseco for some tips on
batting.

How do we break this cycle? How can we
distract the experts from their worries about
the next contest long enough to pass on
some skills to the novices, and how can we

BY JOHN THOMPSON

make the novices feel comfortable as they
merge into modeling’s fast lane?

There are probably any number of ap-
proaches, but what they have in common is
that there is a deliberate, planned strategy to
bring the two together. Here is where a
strong club leadership comes in—to de-
velop this strategy and then carry it off.

One such approach is being tried in
the Eugene Prop Spinners, the home
club of your “Control Line” columnist.
The Prop Spinners has for decades been
a club of both casual and competition
fliers. In the past decade or so, there
have been periods where the activities
of the two groups were largely separate,
as described above. This year, the two
groups are getting together as they never
have before.

The strategy being tried by the Prop
Spinners, which could be adapted by
any club, involves a regular schedule of
club meeting seminars, followed up by
on-field demonstrations, and inter-
spersed with general “fun-fly” days.

The seminars cover the kind of com-
petition categories through which cas-
ual fliers might enter competition. The
flying demonstration follows a couple of
months after the meeting seminar, to
give fliers time to build airplanes. It's
hoped the third stage of the program will
be the novices’ first entries into actual
contests. The general fun-fly events are
designed simply to make sure that people
keep comingtothefield. Actually, sched-
uling fun fly events and putting someone
in charge of organizing them assures
that interest will be kept up, particularly
when weather is “iffy.”

The program follows a firm schedule
distributed to all club members at the be-
ginning of the year. Here’s a look at the
schedule the Prop Spinners followed in the
first half of 1991:

JANUARY: Club meeting—Seminar on
Northwest Sport Race. Club activity—An-
nual pot luck.

FEBRUARY: Club meeting—Seminar on
Northwest Goodyear Race. Field activity—
General fun fly at field.

MARCH: Club meeting—Seminar on
precision aerobatics. Field activity—Dem-
onstration of Northwest Sport Race.

APRIL: Club meeting—Seminar on com-
bat. Field activity—Demonstration of North-



west Goodyear.

MAY: Club meeting—Seminar on Navy
Carrier, Field activity—Demonstration on
precision aerobatics. Contest—Club hosts
annual Regional Championships, opportu-
nity for first competition by the “students”
on their home field.

JUNE: Club meeting—A fun-fly at the
field. Field activity—Demonstration on
combat.

This method of interspersing seminars
with on-field demonstrations gives the two
groups of fliers a chance that they might
otherwise not have, to mix and share ideas
and concerns. The experts will be able to
impart their knowledge and to get back in
touch with the basic problems of the hobby,
and the students will advance much
faster than they otherwise would
and will be able to avoid discour-
agement that comes from trying to
solve problems without expert help.

Doing this kind of outreach for
each competition category has the
potential benefit not only of assist-
ing eager novices but of attracting
other club members who may
become interested after getting a
close look at some activities they
hadn’t studied in detail previously.

Al the time of this writing, the
Northwest Sport Race seminar/dem-
onstration had been completed
successfully.

Atthe January meeting, the club's
most experienced NWSR team,

It also was a confirmation of the idea
hatched by club members last year that a
regular schedule of meeting/flying field
activities would be a boost to club activity
and an advancement of the area’s control
line flying quality in general.

It would be interesting to examine similar
programs run by other clubs. If club officers
or members would send in a report on their
successful activity-building programs, we'll
report on them in a future issue.

The reference above to those casual fliers
who like to find unusual airplanes to fill up
those sunny Sunday afternoon flying ses-
sions is illustrated by one of this month’s
photographs. Jim Cameron provides a shot
of his .09-powered Knight Twister biplane.

Frank sent an advertisement that was
included in a PDQ kit of many years past,
which listed some airplanes that might spark
some old flying tales when mentioned to a
longtime modeler. We don’t have the date
of the ad, but the prices provide a hint. The
ad lists the Flying Clown at $1.95. You also
could buy the 42-inch span Lion Tamer,
with full fuselage, for $3.95. There was also
the Super Clown for $2.95, the PD( Trainer
for $2.45, the very zippy-looking Circus
King for $2.95, the Baby Clown for $1.50
and the Circus Prince for $1.95. The ad
promises 100 percent Grade AAA balsa,
hardwood motor mounts, and, most impor-
tant, a “sprightly decal.”

It's great to be flying in an era when many
ofthe old kits are being reissued by
new manufacturers along with
some new, excellent designs. But
it's also fun to recall the “old days”
when the big manufacturers pro-
duced dozens of kits. As | recall,
the Sterling kit boxes used to con-
tain a list of an incredible number
of control line kits, including about
a dozen versions of the Ringmas-
ter!

And speaking of classic control
line airplanes, there never was a
more visually pleasing craft, new
or old, than the Thunderbird. Tom
Dixon sent along a photo of his
Thunderbird II, built from one of
his kits. The one shown in the
photo is a bolt-together version for

Mike Hazel and John Thompson
(known on the contest circuit as the
Nitroholics Racing Team), brought
their competition airplane to the
meeting. They pointed out the fea-
tures of the plane that make it differ-
ent from a standard sport airplane,
gave building tips, pointed out the
do’s and don'ts of getting ready for
the competition, and imparted some
information about racing in general
and the other classes available to
those interested in progressing
through the ranks. They also went
through the basic rules.

At the March field activity, the
Nitroholics extended the instruc-
tion to the techniques of pitting and
piloting, the equipment used in the
pits, pit-pilot communication, etc.

This 1945 Stanzel Baby V Shark was built by Wayne Spears
of Portland, Oregon.

long-distance travel, powered by a
Fox .40 ABC reworked for stunt. It
weighs in at 49 ounces. Tom is an
active flier who also sells a wide
range of modeling kits and acces-
sories; you can get a catalog by
writing him at P.O. Box 671166,
Marietta, GA 30066.

While we're on memory lane,
we'll take a look at some ancient
classics built by Wayne Spears of
Portland, Oregon. They include a
1945 Stanzel Baby V Shark, used
for speed competition. It was
powered by a K&B-Allyn twin .15
engine, had an 18-inch span and
was 20 inches long. There’s also a
1/2A team racer powered by a
Holland Hornet. Wayne's planes
were photographed by Jim

Then they went through the stan-
dard preflight and race routine,
running a simulated racing heat
while narrating the events to the students
and explaining each thing that was being
done. Finally, they participated in an actual
race with another club member with racing
experience, again narrating the activity so
that the students could get a feel for the real-
life situation—including the excitement and
suspense of the competition and the eupho-
ria of victory.

Several club members left the field with
pledges that they would return another day
with their own racing programs under way.
It was a good moment for all involved.

Hornet.

Wayne Spears’ 1/2A team racer, powered by Holland

This is the second one that Jim has built, and
it makes for hilarious flying sessions. The
plane will hang on the prop, tumble and do
other impossible stunts, as well as being
nearly indestructible.

L] L L]

Our mention some time ago of the PDQ
company and its Flying Clown started a trip
down memory lane for correspondent Frank
Paskovich of Weikert, Pennsylvania, who
has been keeping us informed on the prog-
ress of constructing a Stiletto, which was
nearing completion at last report.

Cameron when they were dis-

played in an area modeler’s booth

atthe Troutdale Air Show last year.
L] L L]

We've spent quite a bit of discussion in
the past on the topic of what keeps an
airplane out on the end of the lines while
producing optimum performance. Just to
prove that there are always several ways of
approaching any problem, we have a differ-
ent view provided by Steven Bard of End-
well, New York. Steven referred to an April
1990 article in which we discussed leadout
position as the main ingredient for optimum
line tension. He writes:

“Maybe | can augment some of your
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points: I've been doing some experimenting
with stunters.

“Engine offset was my mainstay since the
early 50s (Flying Clown, All American,
Ringmaster). Only lately have | realized that
the essence of the effect is in the distance
between the thrust line and the CG (center of
gravity).

“Now, | don’t know where the CG is,
because | don’t know how much of the lines
to count. Never check this with the lines
attached. But the thrust line should pass
inside the CG (as seen from above). This will
turn the plane out. Note that a long nose
helps here. Also notice thattip weight moves
the CG in the correct direction (Aha! Could
this be the true explanation of what tip
weight really accomplishes?-jt).

“My recent experiments have been to
solve a problem, as | see it, of what happens
when the CG is too far out. Namely the
airplane tending to roll during tight turns.
They tend to show me their underside dur-
ing inside turns and show me the upperside

during outside turns (Sounds like too much
of that tip weight!-jt).

“I’ve taken to putting the CG in the center
of the wing (centered from tip to tip, not
leading edge to trailing edge) but moving the
engine inside. The effect is to make the
outboard wing longer than the inboard wing.

“It is working. The roll is less and lines
hold as well as before.

“Now, because of your article, the leadout
location is getting moved back; no test flights
yet, but | expect success.

“A lot of tip weight is needed to get the CG
on the outboard side from the fuselage, but
only a little more than normal. The perpen-
dicular distance on the present test bed, a
Tutor, is three inches (That’s three inches
outboard of the fuselage-jt). It doesn’t seem
too much yet. But then leadout position
adjustments have not been made.

“My Beautiful Stunter is starting to look
funny and | have had to play with paint to try
to make it look symmetrical, but perform-
ance is good right now. And the plane wants
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SAVE YOUR FIELD!

The “SNUF-LER" muffler is a low cost, easy to install, lightweight,
sound reducing muffler with no performance penalty. It is the

-

answer to AMA muffler rule suggestions and saving flying fields.

o Meets AMA muffier rule suggestions.

e 3 to 10 decibels quieter than stock muffler.

CAT. NO. 800

o No power loss with possible 300-500 RPM increase.
o Improves engine idle — Gives better fuel economy.
o Easlly attached to most .25-1.08 stock mufflers.

* Heat and corrosion resistant Black “E” coat finish.

e No special adapters required.
* Weighs 3.5 ozs.

“SNUF-LER”

Fits: ASP, BRAT, ENYA, FOX, HP, IRVINE, K&B, 0s max. MUFFLER™

ROYAL, YS and SUPER TIGRE mufflers

Patented

“SNUF-LER” mufflers for J TEC IN-COWL mufflers

The “SNUF-LER" Muffler can be used

JT-801 For s I9- a::ull-- Ja9s c COWL
Z | JT802 Forms 75-108 JTEC mumen 2495 on scaleaircraft with JTEC IN-
[:Ec] 703 For MGt ace STEC mumars 24%% mufflers. A clamp is used to bolt the

OUADRA, TENCAr SUPER TICAE OFF
1 BALY, B

DIRECT for immediate shipment
£OD, and 6% sales tax for Calif, residents.
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muffier to the bottom of the fusalage.

DDA =
, It is connected to the JTEC muffler
1 s Tueea with neoprene tubing. For appearance
| e———xor" sake. It can be removed after flyi
| maow

If not available at your nnhbg shop, ORDER
heck, MO, Visa,
MC or COD accepted. Add $2.50 for UPS; $3.00or,

SEND 25¢ or STAMP
FOR ADDITIONAL INFO
AND JTEC CATALDG

" gTEL”

to fall over on its right wing sitting on the
ground. Ground handling is good with the
engine running.

“Here’s more on the plane: .19 diesel for
power (little engine equals light plane), low
pitch props for slow flying and pull out all
the stops for tension. See November 1989
Model BuilderReynolds article for the airfoil
I’'m shooting for.”

Steve has some other radical ideas that
had not been tried as of this writing. Itwill be
interesting to see how Steve’s experiments
turn out. We'll be looking for pictures of the
planes and a report on their performance.

L] L ] L]

Our continuing “Newsletter of the Month”
feature focuses this time on The Pits, the
newsletter of the Metrolina Control Line
Society, in North Carolina. The club’s
menmbers are spread out over several cities.
The Pits is edited by James Duckworth of
Stanley. The club leadership includes presi-
dent Dale Campbell of Newton, vice presi-
dent Charles Lineberger of Gastonia, secre-
tary-treasurer John Hagan of Mooresville,
safety director William Davis of Gastonia,
and event director Pat Robinson of Gas-
tonia.

The March 1991 issue announces plans
for a unique Points Night Auction and
Cookout. During the year, president
Campbell writes, club members will be
awarded points for participation in club
activities. At the end of the year, Campbell
will host a cookout and auction, with earned
points being used to make purchases. Dale
says the idea came from the Mid Hudson
Modelmasters.

Also in the issue are notes from the Febru-
ary club meeting, a report on a city parks
advisory board meeting in regard to the
Holbrooks Park flying site, a report on the
deaths of two model aviation greats (Duke
Fox and Bob Peck), an article on vibration in
profile models, a useful form for use in
measuring various engine specifications, and
other tips, hints and gossip.

North Carolina area fliers interested in
joining the MCLS can do so by sending inthe
dues of $15 ($20 for family, $7.50 for jun-
iors). People elsewhere interested in sub-
scribing to The Pitscan do so by sending $10
for 12 monthly issues. The editor’s address is
James Duckworth, 629 Mariposa Road,
Stanley, NC 28164.

As mentioned above, most fliers are aware
of the tremendous loss suffered by all of
control line model aviation with the passing
of Duke Fox. His contributions to the hobby
were unsurpassed; his memory will long
remain with all of us who own multiple
copies of the various outstanding Combat
Specials and venerable all-purpose Fox .35
stunt engines. It is hoped that Fox Manufac-
turing Co. will continue the tradition Duke
started and so long maintained, of providing
quality, affordable engines for control line
fliers.

As always, club news, contest reports,
hints, tips, photos and questions are wel-
comed. Write John Thompson, 1145 Birch
Ave., Cottage Grove, OR 97424, MB



FEATURES

PRODUCT REVIEWS

.’;.:_____IO CONTROL
JE ".4 R S@ALE
ELICOPTERS

ZE PEANUT PLAN

éomnou.

FREE FLIGHT
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SEND FOR
YOUR SUBSCRIPTION TODAY

Begin my subscription with the __ issue.
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[0 $25.00 for one year (12 issues). Save $5.00 off
newsstand prices. For copies mailed in protective
envelope, add $3.00 per year.

[0 $4700 for two years (24 issues). Save $13.00 off
newsstand prices.
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Expiration Date
Signature
Credit card orders add 5%
For subscriptions only, call (800) 243-9593
$38.00 for one year (includes postage), outside U.S., including
Mexico & Canada. For two vears (24 issues) send $6800
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DRAWN ON A U.S. BAN
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BY AL TUTTLE

SKY FURY, WORLD'S GREATEST
PROPELLER DRIVEN FIGHTER

ne of the prettiest prop driven fight-

ers, in my estimation, is the Hawker

Sea Fury. Its proportions and mo-

ments appear to be ideal for an all-
up scale warbird, and the models of it that |
have seen fly proved this out as they flew
exceptionally well. The main problem, in
my mind, is that the five-bladed prop that
the full-size aircraft utilizes would be very
difficult to duplicate to fly the model. A two-
bladed prop for flying takes away the scale
flight appearance. However, for those of
you who would like to build a truly scale
flying replica, all is not lost.

(Below) George Baker's full-size Sky Fury. Note
size of canopy and bottom of rudder being
rounded off. (Right) The prop blades are blurred
as the Sky Fury's engine is running; note pilot in
cockpit, and smoke generators at wing tips.
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George Baker's Sky Fury.

A side view of Roy Vallaincourt's model Sea Fury, which could also be built
as a Sky Fury; see text. Note size of canopy and angle at bottom of rudder

vs. the Sky Fury canopy and rudder.

There isa Sky Fury located in New Smyrna
Beach, Florida. It originally started out as a
Sea Fury and was a basket case when pur-
chased by George Baker, owner of Ameri-
can Aero Services, who did the restoration.
Ironically, the plane came from Iraq, where
it had been flown in the Iraqi Air Force. The
five-bladed prop and sleeve valve engine
was replaced with a Curtiss-Wright 3350
engine and four-bladed prop from a Douglas
Sky Raider. Hence the name change from
Sea Fury to Sky Fury.

According to the data supplied by pilot/
owner George Baker, out of this marriage
evolved the Sky Fury, the world’s greatest
propeller driven fighter, developing approxi-
mately 3,000 horsepower with a speed of
485 mph at 18,500 ft. Initial climb is in
excess of 5,000 feet per minute. Empty
weightis 9,000 pounds; max landing weight
is 14,000 pounds. The airframe is stressed
11 positive, 9 negative G's. Wing span is 38
feet, 8 inches. Length is 34 feet, 7 inches. As
can be seen by the photos, it is decked out
in Royal Australian Air Force markings.

What makes this plane particularly inter-
esting is the fact that it has wing tip smoke
generators for those who like smoke systems
in their models. There is only one change in
the planein thatthe canopy has been length-
ened as, according to George, the original
canopy was too small and didn’t look right.

R\

A close-up look at the engine exhaust stacks and one of the oil coolers on

Lengthening the canopy results in the plane
“looking right.” Modeling this in 1/5 scale
would allow the use of the Byron Originals
four-bladed Purrrrpowr system, resulting in
the ability to fly the plane with a scale prop.

Roy Vaillancourt, of Vailly Aviation, has
the plans, cowling, etc., available for a 1/5-
scale Hawker Sea Fury, that could easily be
modified into a Sky Fury. According to Roy,
the Hawker Sea Fury is scaled at 2.35 inches
to the foot, resulting in a wingspan of 90
inches with a wing area of 1,800 square
inches and an overall length of 81 inches.
The ship is intended to weigh between 28
and 32 pounds, with a recommended en-
gine size from 3.4 to 4.2 cubic inches.
Engines such as a Quadra 65, Sachs 3.7, or
a Zenoah G-62 provide very realistic per-
formance.

Plans and parts are available separately or
as a package. The plans show all structures
drawn full size, including the installation of
flaps and retracts. Full-size templates are
also shown for all ribs and formers. The parts
available are a fiberglass cowl, a clear plas-
tic canopy (which is too small for the Sky
Fury, but you can use it as a guide when
making a plug for the larger canopy), and an
aluminum spinner and backplate.

Primary construction is light plywood,
balsa and spruce or pine using conventional
tried-and-true building techniques. All struc-

The wing tip smoke generator on the Sky Fury. The smaller unit is the air
mixture control.

Aluminum screen was used as louvers on our columnist’s Byron Stagger-

tures are built-up and sheeted with 1/8-inch
or 3/32-inch balsa. No foam is used whatso-
ever. You will have to lengthen the canopy
slightly to conform to the Sky Fury canopy.

In the side view photo of Roy’s model,
you will note that the bottom of the rudder
is angled to allow retraction of the tail hook,
whereas the Sky Fury’s rudder is rounded at
the bottom as shown in the photos.

If interested, Roy can be reached at 18
Oakdale Ave., Farmingville, NY 11738;
telephone (516) 732-4715 after 6:30 p.m.
Roy’smodel is a fine flier and has been in the
winner's circle many times. The last time |
saw the model fly was at the '89-'90 Tanger-
ine in Florida, where he placed first in Giant
Scale. As a scale judge at that contest, | can
tell you the competition was fierce. He had
to compete againstthe likes of Bob Fiorenze,
Art Johnson, and Frank Tiano, just to name
a few. | have paint chips from the Sky Fury
and for those of you who are interested,
Lucas Paints will make these colors avail-
able. Now you can have a scale fighter
flying with a scale prop, using a scale smoke
system!

BYRON EXPO "91

One of the greatest model events of the
year is coming up this month, the Byron
Expo ‘91, to be held August 7-11. This is
going to be one humdinger of an event, as it
is the 10th anniversary of the fly-in and the
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APGC
PROPELLERS

¢ Sound Supression Design

¢ High Thrust Efficiency

e | ong Fiber Advanced
Composite Material

e Proven Performance at US
Masters, US Nationals,
Canadian Nationals, and
World Championships

Sports Sizes

57x3, 7x3, 7x4, 7x5,7x
T8 TxS Tx100. 00

B, 7x7,
$1.59 EACH

; Bx7, Bx8,
| 2ol $1.79 EACH

x5, 9x8,8x7, 9xB,
S‘IQBEACH

95x45, 10x4*, 10x5*, 10x6, 10x 7,
10x8, 10x9, 10x10 ..$2.29 EACH

11 xB6, 11 x7. 11 %8, 11 %8
..$ 2.49 EACH

12x8, 12x7, 12x8 ...$ 2.89 EACH

Reverse Pitch Pusher

9xB6*, 10x6*, 10x7* 10x8*,
11 xB*, 11 x7*...........$3.95 EACH
Competition

7.8x4, 78x6, 7.8x7, 8x6.5,
9x7.5 9x85.........9$3.95 EACH

11x10, 11 x11, 11x12, 11 x12W,
11 %13, 11x14, 12x9, 12x8W,

12x10, 12x10W, 12x11, 12x 11N,
12x12, 12x 12N, 12x13, 12 x 13N,
12x14, 125x9,125x 10, 125x11,
125x12, 13x9, 13x10 .$7.95 EACH

135x9*, 13.5x 125, 13.5x 14,
14xB6*,14x8, 14x 10, 14x 12,
14x13*, 14x14, 14.4x10.5, 14.4x12,
14.4x13*, 15x8, 15x10, 15x 12,
16x8,16x10,16x12... $12.95 EACH

* New sizes
“Contact your local hobby dealer first”

If he doesn't have what you need, order direct
from 916-661-6515

L Manufactured by Landing Products
P.0. Box 938, Knights Landing, CA 95645 .
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50th anniversary of Pearl Harbor. | hope to
see you there. As this is being written in
April, | have my carrier-launched Zero all
spruced up and ready to go, and am in the
process of building another Zero, complete
with retracts, power prop system, etc., to fly
as a demo model, and for use as a back-up
in case of a problem with the carrier Zero. If
you miss the event, try again next year as
Expo ‘92 will be held August 12-16.
COWL LOUVERS

Have you ever spent hours fabricating
louvers for your latest scale project? Thanks
to my friend Stan Sibley of Visalia, Califor-
nia, | have a supply of the niftiest louver
material ever made! Stan used this material
on one of his Byron P-51s and sent me some
to try.

Last summer, | found that | needed addi-
tional cooling for the side-mounted ST 3000
in my Staggerwing. | cut a four-inch square
hole in the side of the cowl, centered over
the engine head. The aluminum louver
material, which is one-inch wide between
the solid material centerlines, was cuttosize
and attached to the inside of the fiberglass
cowl. The louvers are attached to the cowl
with fiberglass strips. The photo, which is
not very contrasty, shows the installation.
The louvers are an aluminum screen mate-
rial and may or may not be available in your
area. It is quite expensive, and has to be
purchased in fairly large quantities. Check
with your local screen companies. They just
may have some scrap pieces on hand.
THIS MONTH’S MODELER

Meet George Jordon. George lives in
Sharpes, Florida, and has been modeling
since 1934! Most everyone who has been in
scale modeling for any length of time has
met George, or competed against him atone
time or another. He was one of the early
pioneers in Giant Scale and is still very
active in the IMAA. | believe George was the
founder of an IMAA chapter in the Cocoa,
Florida area.

I first met George in the fall of 1969 when
| was transferred to Patrick Air Force Base. At
that time, George had a hobby shop in
Cocoa and was also involved in the design
and partial kitting of three .60 size sport
scale models: a Spitfire, ME-109, and FW-
190. All three of these models were out-
standing fliers, with a fiberglass fuselage and
balsa sheeted foam wings. Unfortunately,
these models were about twenty years ahead
of their time and never did sell very well. |
still have an FW-190 fuselage and wing
cores rat-holed away, which | intend to
build someday.

George was also flying a 1/4 scale T-Craft
powered with an O.S. .80 at that time.
George scratch builds exclusively and util-
izes a unique method of scaling his subject
to size. When he does a scale subject, he
takes photos from every conceivable angle
of the full-scale subject. He then obtains
three-views or draws his own three-views
from factory specs, sketches, etc. He then
decides the scale he wants to build and
draws plans accordingly. He admits that his
drawings are fairly simple. Here is the unique

rg Jordon holds a P-Swlng; a beautiful
Waco is to George's right.

George paints over repaired P-51 fusalage

part of his building: George is blessed with
the ability to look at a picture or subject and
accurately transfer it to paper or form. Once
his simple drawings are completed, he uses
the photos to complete the construction.

His favorite finishing method is the use of
silkspan over solid balsa surfaces and Super
Coverite, SIG Koverall, etc. over open struc-
tures. He uses an acrylic lacquer primer and
then Randolph’s butyrate dope for the final
finish. One photo shows George with a
couple of Dick Sarpolus designed P-51s
which have proven to be quite popular in his
area. The other photo shows George paint-
ing over the repaired fuselage of his P-51
which he broke in two the previous week-
end. George is an excellent flier as well as a
top builder. However, he does have one
problem, and that is altitude. For him, any-
thing over fifty feet in altitude is strato-
spheric, consequently if George makes an
error, it is usually back to the hangar for
major repairs.

He has a 1/4-scale Waco and Rose Para-
keet that are real beauties and if you see
either one of these planes doing aerobatics
at fifty feet or lower and emitting the thick-
est, whitest smoke you have ever seen from
his smoke system, keep an eye open, ‘cause
you are in for a real treat. After he lands, go
over and say “Hi!” Even though he is not
smiling in the photos, George is the most
congenial person you would ever hope to
meet. In fact, he willingly shares his experi-
ence and expertise with the newcomer to
the hobby, as well as the old-timers. He
always has time to help someone either with
advice oractual hands-on. Thanksto George,
who introduced so many people to model-
ing, scale modeling is alive and well in
Brevard county. Keep up the good work, ol’
buddy! MB



WIN A
RADIAL!

HERE’S YOUR CHANCE TO
WIN A SEVEN-CYLINDER,
FOUR-CYCLE, OVERHEAD
VALVE, RADIAL ENGINE!

VALUED AT $1100

e 7 Cylinder

® 4 Cycle

® Overhead Valves

® Glow Ignition

e Displacement 1.35 cu. in.

® Red Line RPM 9000

® Flying RPM 8500

® 6" Diameter — 3.05" Deep

® Hard Chrome Bore

e Cast Iron Piston Rings

® 14/6 -16/8 Prop Range

® Extra Heavy Crank Shaft
Supported By Ball Bearings
Fore and Aft

® Phosphor Bronze Valve Guide

® Master Rod Runs on Needle
Bearings

® Rocker Boxes Are Cast-Balance
of Engine is Bar Stock

® Hardened and Ground Steel
Cams

® Hardened and Centerless
Ground Valves

e Weight 31 oz.

HERE'S ALL YOU DO

By
Technopower

The Technopower radial, originally based on the Armstrong Siddely
Genet Engine of the 1930’s era, has taken over five years of design
and development work. The result is a unique, aesthetic, highly
practical scale flying engine of great engineering interest. These
engines are fully operational, multi-cylinder, four-stroke, O.H.V.
glow or spark, and contain over 300 component parts. Each engine
is individually hand built, checked and test run before leaving the
factory. This seven-cylinder engine is built to two-inch scale.

Just by subscribing or renewing your subscription to Model
Builder, you become eligible to win this outstanding Radial engine
or other valuable prizes for runner-ups.

We'll pick four names at random from the new and renewed
subscriptions that have been received. The first-place winner will
receive the Technopower Radial engine! Second place will win a
complete Uber Skiver modeling knife set; and third and fourth place
will receive a free additional six month’s subscription to Model
Builder magazine! What could be easier? There's nothing to do but
subscribe or renew your subscription!

To be eligible, just subscribe to the finest all-around modeling
magazine available, Model Builder, by sending your name and ad-
dress, along with a check or money order for $25.00 for one year, or
$47.00 for two years ($38.00 for one year [includes postage], outside
U.S. including Mexico and Canada), to Model Builder, 898 W. 16th St.,
Newport Beach, CA 92663. All payments must be in U.S. funds drawn
on a U.S. bank. Mastercard or Visa orders welcome. The easiest way
to do this is to call our toll-free subscription hotline: (800) 243-9593 (in
California: 714-645-8830) and place your order. If you've been thinking
about subscribing or renewing your subscription, now's the time!




The MIDWAY MODEL COMPANY
MASTER CRAFTSMEN OF QUALITY MODEL R/C KITS

OLD TIMER KITS--SAILPLANE KITS--ELECTRIC KITS

SAILPANE KITS: The Sky Knight--05 direct ........ 9.95
The GROME HLG wovcrsssss 195 The L!i(ghtnilr;?-os et §9.95
The Gnome 2 meter ............ee: 59.95 The Fast Eddic 05 direct.......... 9.95
ELECTRIC POWER KITS QLD TIMERS KITS:
The Ultra IV Glider--05G....... $59.95 The Airtrails Sportster 50" ....... 7.95
The Electraglide II--05 direct..$47.95 The Powerhouse 50"................ 7.95
The Thermic Traveler--05 dir. $47.95 The 70% Bombshell 51" ........... 7.95
See your dealer or add
The MIDWA\;EI%]}:{)%L COMPANY $4.00 pic ordertct
MIDWAY CITY, CA 92655 UPS. Ca. Res. add
(714) 8956569 (phone) // (714) 895 MMC9 (FAX) 8.00% for tax.

Gemini M.T.S.

(A SUPERIOR MULTIPLE TASK SAILPLANE)

Standard Class R/C sailplane for
sport, F3B, and AMA contests
Specifications:
Wingspan 100 in.
Wing area 830 sq. in.
Flying weight 44 oz.
Wing loading 6.8 oz. /sq. ft
Wing section MB-253515

(15% semi-symmetrical)
Max, ballast 4 Ibs.

Pierce Aero Co.

9626 Jellico Avenue, Northridge, CA 91325 Phone (818) 349-4758

COMPLETE KITWITH

ALL HARDWARE, AND
FULL-SIZE PLANS

$11500

PRECISION CUT PARTS,

Custom Designed With Up To
HURRICANE FANS 2 siaces

T | Now You Can Efficiently Harness
The Extra Power From Today's
Larger And More Powerful Engines

- Selectable Pitches
* Hub Exchange Policy

- ™

* Tractor Or Pusher Models
* Call Us At (213) 864-8891

The ‘super’ systems
Maneuver, mix, adjust,
reverse and monitor.

We introduced expo rates!
Three, six and eight channels

“STILL THE BEST!”
MILLCOTT

Millcott Corporation
177-F Riverside Ave. Newport Beach CA 92663
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CHATTER continued from page 37

induced velocity uniform along the blade
span, thus minimizing the induced drag.
The twist will now make the “effective angle
of attack” uniform along the blade span; this
will minimize the profile drag because the
designer can choose an airfoil that has the
minimum profile drag at this designed effec-
tive angle of attack. Low drag blades allow
us to take off like a rocket, fly forward at
Warp 5, lift more payloads, and reduce the
burden on the engine.

Now, let talk about blade stall. When the
pilot retrims the helicopter for high speed
forward flight by feeding in some right cyclic
stick, he is actually increasing the rotor
blade’s pitch angle on the retreating side
and decreasing the blade’s pitch angle on
the advancing side. The purpose is to equal-
ize the lift produced on the left and right side
of the helicopter.

However, at very high speed, we have to
increase the blade pitch angle on the retreat-
ing blade side so much that the blade stalls.
When the retreating blade stalls, the air no
longer flows smoothly over that blade, very
little lift is produced, and lots of drag is
produced. This causes the helicopter to
vibrate and refuse to fly faster. In essence
this phenomenon limits the top speed of any
helicopter. To alleviate this problem, we
can use a very high rotor rpm to increase the
blade tip velocity (Vtip). This will minimize
the difference in lift generated between the
retreating and the advancing side. Thus less
pitch needs to be added on the retreating
blade side.

Increasing blade tip speed has its draw-
backs. Increasing the rpm to solve the re-
treating blade stall problem will surely give
us some problem on the advancing blade
side. You do not expect something for noth-
ing! High tip speed introduces a new prob-
lem called “advancing blade drag diver-
gence.” Let us use a simple example; if we
double the rpm from 1400 to 2800, the new
blade tip velocity will be 400 mph. If the
model is flying forward at 100 mph, then the
advancing blade tip total velocity is 500
mph. This is close to the speed of sound (a
Mach number of 1.0), which means shock
waves will develop on the top surface of the
rotor blade tip. The consequence is a severe
rise in drag.

This new drag is called “compressibility
drag due to shock induced flow separation.”
It will seriously increase the engine power
consumption. This is the same phenomenon
that prevented the early jet airplanes from
breaking the sound barrier in the 1950s. The
problem was later solved by sweeping the
wings. This fools the wings into believing
the drag divergence should occurata higher
flight mach number.

Because of the smaller rotor radius, a
model helicopter’s blade tip speed is not as
fast as full-size helicopters, therefore, com-
pressibility is not a problem on models.
However, model blades do suffer from re-
treating blade stall problems. In fact, be-
cause model blades have much smaller

WHEN CONTACTING ADVERTISERS, TELL 'EM MODEL BUILDER SENT YOU!



blade chord than full-size helicopters, which
means lower Reynolds number, and the
airfoils stall at lower angle of attack. On a
sharp turn, the retreating blade side may
encounter blade stall. Forexample, the model
is flying at full throttle and the collective is at
10 degrees. Butin a turn, cycliccommand is
fed in which will increase the pitch of the
blade on one side more than the other to tilt
the rotor for turn. This means that on one
side the total pitch may now go beyond 10
degrees. Almostall model airfoils stall around
11 to 15 degrees. When the blade stalls,
drag increases tremendously. Consequently,
the engine cannot supply enough torque,
and we hear the engine get bogged down in
high-G maneuvers. This is why your model
may climb straight up at full power/collec-
tive without bogging the engine down, yet it
will bog down in turns.

Traditionally, symmetrical airfoils, like
on the Schluter helicopters, are used be-
cause they don’t produce a twisting moment
on the blade at any pitch angle. Any airfoil
that is not symmetrical is called a cambered
airfoil. In general, cambered airfoils pro-
duce more lift than a symmetrical airfoil at
the same pitch angle. Aerodynamicists use
“lift coefficient” to measure the lift generat-
ing capability of an airfoil. If there are many
rotor blades all with the same blade area, at
the same pitch angle and all of them moving
forward at the same speed, the blade with
the higher lift coefficient will be generating
more lift.

However, there is a reason that the highly
cambered airfoils like the Clark-Y are only
used on fixed pitch helicopters such as the
GMP Cricket and Rebel, and not on the
collective pitch helicopters. It is because of
the large twisting moment of a cambered
airfoil. This will be explained next month.
However, many model helicopters also use
lightly cambered airfoils. Most Japanese
wood and fiberglass blades employ cam-
bered airfoils, and they are typically around
14 to 16 percent thick. Schluter uses sym-
metrical 16-percentthick airfoils. Cambered
airfoils have a slightly higher (about 5 to 10
percent) maximum lift coefficient than the
symmetrical airfoils. This means, when both
blades are at the verge of stall, the rotor
blade with the higher maximum lift coeffi-
cient will be creating more lift. When stall
actually happens, the lift generating capa-
bility of a symmetrical airfoil falls much
more abruptly than that of a cambered air-
foil.

Okay, next month we will continue the
discussion on camber and reflex airfoils,
pitch moments, and where the blade bolt
hole should be located. We will also discuss
model blade flutter. Many readers have
probably heard the fluttering noise in flight.
What really happens is the blades are rap-
idly oscillating in pitch because the flight
condition has triggered a dynamically un-
stable blade oscillatory mode. See ya’ next
month.

Any questions so far? Feel free to drop me
anote at P.O.Box 692, N. College Park, MD
20740, or call (301) 454-8601. MB
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G~ JOHN POND “©
Old Time Plan Service

The largest selection of plans in the world at the most
reasonable prices. Each list $1.50

No. 21 OLD TIMER F/F GAS

No. 21 OLD TIMER F/F GAS RUBBER/TOWLINE/CL/RC
No. 21 OLD TIMER F/F GAS FLYING SCALE A through K
No. 21 OLD TIMER F/F GAS L through Z

New plans prices effective Jan. 1991 to Dec. 1991
P.O.Box 80310

VISA ACCEPTED
San Jose, Calif. 96108-3310 A@
Phone (408) 292-3382 (Tues. or Fri.)

)z

A

1>

THEY ARE
THE BEST.

The design and manufacture of all
Technopower 11 fine scale racial
engines is a blend of old world

craftmanship and high technology.

This combination produces engines

that are powerful, reliable and quiet.

You deserve the very best, and that

means a fine scale radial engine
from Technopower IL

TECHNOPOWER 11 INC.

610 North Street, Chagrin Falls, OH 44022 e Telephone (216) 564-9787
Complete Brochure $3.00 o Visa & MC Acvepied

S1961 TECHNOPOWER 1l INC

4 flow-by the "FEEL"
‘for youl

< Oy v
Ty

ortrol-finie planes
g Hg{?ﬁmﬁnd classics.

et our prices to be complete , No hidden charges!
= We pay the shipping, and we ship immediately!

The $3.00 catalogue change ks refundabile with your first order of $20.00 or morel

BRODAK'S

100 PARK AVENUE CARMICHAELS, PA 15320
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Dick Sarpolus

switched to
Mlcafllm because

CG)VERITE

420 Babylon Road, Horsham, PA 19044 USA

PA-16 Clipper

Taylorcraft

Hornet P-30

Farman Mosquito

Taylorcraft..........

X‘BDX 1063 Lorain, Ohio 44055
mamna:&ﬁr Phone (216) 282-8354

Big Flying Scale Kits
Over Two Foot Span

* Piper Cub.......
* Stinson 125
* Piper PA-16 ...

Semi-Scale Kits
CO2 or Rubber Power
22" Span

* Taylorcraft
* Stinson Voyager ....
* PC-6 Porter.............

Contest-Sport Kits

* Hornet Embryo......... 9.95
* Hornet P-30 ............ 14.95
Fits P-30 & Pee Wee Rules

Outdoor Peanut Scale Kits
13" Span

e 0 1] R e e 8.95
* Stinson 125 .. 8.95
* Vagabond . 8.95
* Farman.. 8.95
* Jodel . 8.95
e, B 9.95

1/2 A R/C Gas or Electric Kits  Fits Astro 035
3995 Stinson 125........

39.85

HARD TO FIND ITEMS
Brown CO, Motors and Accessories
Over 20 Sizes of Rubber Strip!

Japanese Tissue And Super Fine Balsa
Sheets & Strips

Add 10% Shipping *= $2.50 Minimum Shipping
CATALOG $2.00
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GENESIS continued from page 69

manner from 1/16-inch balsa ribs, spruce
spars, pre-shaped trailing edge, and sand-
to-shape leading edge. Balsa shear webs are
added for strength and stiffness. The airfoil is
semi-symmetrical and a full half-inch of
wingtip washout is built into the framework.

The wing lettering is from Vinylwrite Cus-
tom Lettering, and wingtip markings are
spray painted.

The model needed an additional half-
ounce of nose weight to balance at the
recommended point, negating the weight
saved from hollowing out the canopy.
Control throws are clearly specified on the

§REEEE
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Fuselage builds quickly from ply formers, die-cut balsa sides, balsa top and bottom sheeting, and
carved canopy and nose block. Fin and rudder are machine-cut sheet balsa. Mylar hinges are provided

for the moving surfaces.

The instructions explain that sweeping the
trailing edge upward at the tips provides
essential stability in a flying wing design.
The wing is joined with epoxy at the center
with 2-1/2 inches of dihedral for each side.
COVERING AND FINISHING

Wanting a light and tough wrapping for
this hand launcher, | covered the wing with
Coverite Micafilm, which worked well,
adding a mere half-ounce to the wing skele-
ton and strongly resisting landing punc-
tures.

The fuselage was painted with two coals
of spray primer and two coats of gloss enamel.

plans, but setting the controls to specs took
much intensive fiddling. Construction, fin-
ishing, and setup took me 43-1/4 hours over
14 evenings. With the Micafilm covered
wing, painted fuselage, micro receiver, micro
servos, Peck-Polymers 270 mAH battery
pack and half-ounce of nose weight, the
ready-to-fly weight was 11-1/2 ounces,
which yields a wing loading of 4.7 ounces
per square foot. Wow! How light can you
get?

The cost to build this version of the Gene-
sis is $50.90 including $34.95 for the kit,
$9.95 for a roll of Micafilm, and $6.00 foran

Fuselage holds micro servos, micro receiver, V-tail mixer, and a Peck-Polymers square 270 mAH
battery pack. This gives both elevator and aileron functions, and mechanically couples the rudder.
Two servos driving three control functions using a simple transmitter is a light, efficient and
inexpensive design.
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optional Du-Bro V-Tail mixer. Not included
is the cost of adhesives, paint, wing lettering,
and a radio with mini servos and mini re-
ceiver or smaller. | added a Sanyo 270 mAH
square battery pack from Peck-Polymers for
$24.95.
FLYING THE GENESIS

The first day was spenton hand launches.

| experimented with control surfaces by
disconnecting the rudder and flying the
Genesis with aileron and elevator only,
which is one of the control system options
given in the instructions. Turns were sloppy
without the rudder, and | was glad I'd built
the coupled rudder version.

Two more days of flight testing found us at

Completed structure shows wing of balsa ribs and twin spruce spars joined by shear webs. Ailerons
are actuated by torque rods. Rudder can be fixed or moving, depending on control system selected,
but the latter is strongly recommended.

The Genesis flight path was speedy and
stable, with appropriate control sensitivity.
The model does have a rather sudden stall,
dropping the nose quickly and using signifi-
cant altitude to recover flying speed, but
does not have a tendency to snap roll or spin
when stalled. Stalls can be easily avoided by
keeping the airspeed up.

Flying buddy Bob Powers and | launched
the Genesis about 40 times, both of us
getting to the point where we could throw it,
fly a 100-foot circle, and fly it back to
ourselves for a mid-air catch. This model is
agile and responsive.

On the second day of test flying, we
added high-start launches, and the Genesis
exhibited an unusual launch flight path. The
model left the launcher’s hand normally,
then pulled into a very steep climb and
popped off the line headed just about straight
up. At this point the model has gone ballistic
and is hurtling more than flying. The model
then either stalled and flopped over back-
ward, or with strong rudder input performed
a nice-looking hammerhead stall turn.
Moving the towhooks forward had no dis-
cernible effect. Holding full forward stick
resulted in aileron flutter, and failed to keep
the model on the launch line.

Onday three, we tried a weaker high-start
of 1/2-inch flat rubber, and these launches
were fine. The model was strong and stable
in its climb and released the line cleanly.
Loops were sloppy, with the Genesis enter-
ing the maneuver normally but running out
of flying speed at the top, stalling and falling
over into a dive. It recovers nicely but is too
light to gather sufficient energy to complete
a clean loop.

slope soaring sites. The Genesis handles
well on the slope, but needs light wind and
plenty of lift to stay aloft. The forward pene-
tration of my 11-1/2 ounce model is limited
to wind less than 15 mph. The light con-
struction is a boon, however, as it has sur-
vived several inverted landings to launch
again.

CONCLUSION

After 180 hand launches, 35 high-start
launches and eight slope flights, | find that
the Genesis is an attractive, responsive,
unusual design suitable for experienced
modelers. The Genesis has a limited speed
range and some fliers will feel that it doesn’t
slow down enough to catch thermals easily,
and that it doesn’t fly fast enough to stay out
in front of the-ridge in brisk winds. The
Genesis is rugged, and in proper lift it flies
and handles well.

Both building and flying have some idio-
syncrasies, and beginners may run into dif-
ficulties in both areas. If you're a bit of an
experimenter, however, and if you're weary
of traditional hand launch glider designs,
you'll get your money's worth from the kit
and have fun flying the Genesis.

Here are addresses for companies men-
tioned:

Coverite, 420 Babylon Road, Horsham,
PA 19044, telephone (215) 672-9801.

Du-Bro Products, 480 Bonner Road,
Wauconda, IL 60084, telephone (708) 526-
2136.

Peck-Polymers, P.O. Box 710399, San-
tee, CA, (619) 448-1818.

Vinylwrite Custom Lettering, 16043 Tulsa
Street, Granada Hills, CA 91344, telephone
(818) 363-7131. MmB
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Hobby Hornw
hobby specialties
[ MIDWAY MODEL CO. |

Oid Timer Kits for R/C AND FF
b{vHom discount prices for the MMC FULL KITS
m Hs!ad ull Kits include cut paris, plan, strip and sheet
wood, wire and window material. Kits marked with an ***

7.0t
5,

5.

1= =
940 Buzzard Bombsh il 50* L CsE 35
937 Air Chief B x iend 3 I.

b

N3

P & W MODEL SERVICE
Oid T|mer kits for FF or R/C. The following is
the discount price on full kits. The full kits in-
clude all cut parts, plan, stick and sheet
wood, wire and windshield material,,
1835 Miu&maﬂuaﬂ ...................
1038 BuccaneerB4’ . ...........c...ceuun £62.96
1937 Dallaire 108° :
1938 Clipper Mk | 72° .
1938 Kloud King 83* ..
1938 Powerhouse 84° .
1838 Record Breaker 88" ,
1838 Trenton Terror 72*
18380 Korda Wake 44" . .. ...
1938 Mercu ?_2‘ ,,,,,

1840 So L.t AR A
1841 Brigidier 56", . . . ... ....... 0

requested on 1s! order.

a to ﬁoc ﬁd ﬁw fr n
g‘ . J $2 pp/1st Class, or free whe

Hobe
S 15173 MO¥!AN ST(8)
Sl ade 6 00% tax

MO, VISA/MC (# &Exp] m W'ESTM#NSTEH. C-ﬂ 82684
Check (allow up to 30 (714) 893-8311
days for clearance on (714) BS5-8629 (FAX)
chacks.) Hours: Mon-Fri QhMASF‘M

HAYES WHIP ANTENNA

ertical whip
antenna |replaces any
18 or 36-inch |receiver
antenna for R/C cars and
boats. Connec tors, vertical
and horizontal | mounts and
safety ball all |included.
Stainless | spring steel
whip only 1/32 | diameter for
minimum wind | resistance.
Available| at your
local| dealer.

b

HAYES PRODUCTS

14325 Commerce Wy.
Garden Grove, CA 92643




B
BEEMER
R/CWEST
MULTIPLEX

MODELL-
TECHNIC

Write « Call « Fax
17252 E. Falcon Dr., Suite 3
Fountain Hills, AZ 85268
Telephone: (602) 837-0311
Fax: (602) 837-0155

ELLErL)TE

CORPORATION

BUILD YOUR
OWN ROCKET
MOTORS!

WE CAN SHOW YOU HOW!

e 40 POUNDS
THRUST!

¢ 50¢ EACH!

* With a rock lumbler and some simple hand teols
well show you how to build YOUR OWN rocket
engines in your own garage or workshop for 1/5 10
1/10 the cost of the commercially marketed motors
INTERESTED? Just send us 52 00 and we Il mail you
our brochure along with a WORKING SAMPLE of an
electric igniter that YOU CAN MAKE YOURSELF from
materials you Il ind around Ihe house

TELL YOUR FRIENDS ABOUT US! We're the DO IT
YOURSELF ROCKET people.

Write to: Department MB, The Teleflite Corporation
11620 Kitching St., Moreno Valley, CA 92387-9978
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JET TRAILS continued from page 39

very well. The estimated rpm range for the
fan is 23,000, producing 13.5 pounds of
thrust. It should be available later this year.
No price has been set at this time. To say the
least, | was quite impressed with the new
fan.

Another new development seen at JHH
was the redesign of the now legendary K&B
7.5 DF engine. K&B did away with the pump
in the back and put a new metal carburetor
where the pump was, plus a remote needle
valve. The new design is rated at 25,000

TAGS Dry Transfer Decals are available from
JHH. See text for details.

rpm, which suits the Turbax 1 just fine. The
asking price is $130, and it should be avail-
able by the time you read this.

Future JHH projects will include a 68-
inch span T2) “Buckeye” for the new fan
system, and an F100D for the K&B 7.5
Turbax 1 fan system. Larry says the new
packages will combine lightweight construc-
tion and sterling performance with a new
hard-hitting fan system, all at reasonable
prices.

Also at the JHH booth was a new type of
dry transfer decal, called TAGS (Total Aero
Grafic Services). Dry transfer decals gener-
ally have trouble going around compound
curves without cracking. | observed a very
convincing demonstration of the flexibility
of the TAGS decals. A sample decal was
applied to a piece of tissue paper, which was
then rolled up into a ball. When it was
unrolled and flattened out, surprise! No
cracks! That's flexible. They’re availableina
multitude of sizes, colors, and styles. Or if
you need something special, they will be
glad to custom make you what you need. For
more information, contact Thomas Graham
at (901) 386-7760.

JHH has been around for many years. It is
one of the oldest DF companies still in busi-
ness. Because of this, some people tend to
overlook its products as out of date. How-
ever, just because a product has been on the
market for a while, that doesn’t mean it no
longer works! Besides, with all the new JHH
products | saw, | think the competition had
better take a closer look. For further informa-
tion, contact Larry at (213) 429-1244.

My next stop was Bob Violett's booth. The
big story here was the new BVM 91 DF
engine. | figured it was just a matter of time
before Bob came out with a 91-size engine.
It's manufactured to Bob's specifications by

Nelson. Nelson is noted for its fine line of CL
and pylon engines. Bob is a former pylon
racer, so the connection with Nelson is
obvious. The one | saw weighed two ounces
more than the 82, and had a K&B carb on it.
I'm not sure if that will be the production
carb. Bob has been testing the new engine in
his green camouflaged F-16 and has 33
flights on itso far. When he has 100 flights on
it, with no trouble, Bob will okay the engine
for production. No price has been set yet, but
it will obviously be more than the 82. The
question is how much? Typically, more speed
costs more money. But if you're interested in
pushing your Viper over 200 mph, this will
be the engine to do it.

Just down the aisle was Tom Cook’s Jet
Model Products booth. The biggest news
here was the price increase of the Dynamax
fan to $125. Inflation catches up to all of us
eventually.

A little farther down the aisle was Bob
Parkinson’s booth. | asked Bob what prod-
ucts were selling best this year. Bob said that
because of the recent difficulty in obtaining
the larger DF engines, he noticed a reduction
in sales of the larger kits, but an increase in
sales of the smaller jets, most noticeably the
Saber kits. The Saber uses a conventional
rear exhaust 61 pattern engine, which is
easer to obtain.

After talking to Bob, | went to the Great
Planes booth and talked to Mike Geiger,
product manager. | asked him about the
engine shortage. He informed me that all
previous difficulties have been resolved and
that the O.S. 91 DF engines are now in stock,
and should remain that way. Now if we
could get Rossi to settle their differences, we
may see an increase in jet sales. Last year's
engine shortage seriously hurt jet sales, and
forced some manufacturers to either pro-
duce their own engine (Bob Violett) or de-
sign kits to use other engines (like the Saber).
I've spoken to many jet flyers who are upset

Bob Parkinson's booth at the show. Note the Jet
Pilots Organization box. Are you a member? You
should be. Featured planes, from | to r, inciude:
Saber, Baracuda, Blue Hornet, Regal Eagle
Supreme, and A-4 Skyhawk.

with the engine manufacturers for the treat-
ment they have received in the past. So my
advice to the engine manufacturers is to,
“Get with the program guys.” Jets have the
potential to be much more popular, if we
have better access to more reliable equip-
ment. Okay, okay, I'm coming down off my
soap box.

There were a number of jets entered in the
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K:s METAL| [ my |

o Aluminum/Brass/Copper Tubing & Shapes > MINI-ELECTRIC |

o Music Wire . The Popular, Quiet, 4
* Tools - -\ Convenient Way. "¢

* Solderng bons B« MOTOR/GEAR Box & SOSERS
* Sk, Sik Span R PROPULSION SYSTEMS |

¢ Finishing Materials P o = FLIGHT BATTERIES .
Send 25¢ for catalog 5(1: 221 é?é:e » CHARGERS T
KiS E il'l..l'il'lﬂ IIIustrateq 4

6917 W. 59th Street

Ca,abg electric
g 3 = MINI R/C SYSTEMS

Bob Violett's new BVM 91 ducted fan engine.
This unique engine is being produced by Nelson,
the CL speed and pylon engine manufacturer.

static competition this year, but only one
placed. That was not from a lack of trying,
however, as all the jets entered were of high GILMER HOBBY AND
quality. Jerry Caudle, of Metropolis, lllinois, MACHINE INC.
won first place in Sport Monoplane and ¢
third place for Best Finish with his Violett F-
86 Sport Saber. Jerry used a combination of
automotive paints to produce this beautiful
white and yellow paint scheme, with blue
and green accent stripes. The plane also
features matching drop tanks, panel lines,

Shofyet or i o el saphe MANUFACTURER OF 1/4 SCALE N p flutter, easy to install
ics were by Aeroloft. You may remember 0 gaps, no llutter, tall.

: : RADIO CONTRO T Stop surface warps—can be painted
Jerry from last year, with his black, copper- I LLED MIDGETS. 5 cc?vered s ycﬁir syt c?wering.

top Aggressor X. Sadly that plane is no "KAWASAKI POWERED" At all leading dealers.
longer with us. It was lost during a jet rally in SEND $2.00 FOR INFORMATION Granite State R/C Products

Texas last year. But Jerry has more than ASBD PRICE%_I AVE QUALITY RADIO CONTROL ACCESSORIES
made up for the loss with his fabulous Saber. DEPT. 1213 : 65 N. LOWELL ST. « METHUEN, MA 01844
HOWARD LAKE, MN 55349 508/ 794-4442

Don Tuttle, of Mentor, Ohio, scratch-
builta very nice F-4E in Military Sport Scale.

It features full armament, camouflage paint

scheme, panel lines, full cockpit detail and o

goes by the name “Betty Lou.” Ituses asingle —
inverted Byrofan and an O.S. 91 DF engine.

The crewmen look as if they're ready to take DON’T TRUST YOUR MODEL
off on another strategic mission. Also en-

tered in Military Sport Scale was a Messer- T ANY PUSHRODS!
schmitt ME163 rocket-powered fighter/in- T ' :

terceptor, scratch built by Craig Lovell of | h
Madison, Wisconsin. Although not consid- Before you install the pushrods in your next PIANO WIRE OR

ered a ducted fan model, it was so unusual model, take a minute fo think of the
| thought it was worth mentioning. This investment you have in the kit,
small scale model accurately depicts one of radio, and englne not fo
Germany’s more unusual designs of WW 1. mention all your time and
Instead of dangerous chemicals, the model effort. Why frust your il e o S
uses standard model rocket motors for pro- mvesimenltto < 4 SINGLE PUSHROD ASSEMBLY
pulsion. A very unique model. anvthing less

| saw so many interesting things that by 1hgy?n rheg o ¢ ”‘
the time the show was over, | felt like my best. “Y7 TYPE PUSHROD ASSEMBLY
brain was overloaded. | always gather as
much literature and take as many {;mes as | \, END FITTING
can, because | usually forget half of what | PUSHI
heard and saw. : Our Fibreglass Pushrod Fwe end fittings are included which

The Toledo Expo is the place to check out System is simple and easy to install. allow both sin: Ef and dual (“y" -for
what's new and to see old friends. It draws e heart of the pushrod is the fibre- anhedral or diheral stabs or a swept
people from around the world and around glass shaft. it is lightweight |usi ilke a elevator hinge line) pushrods off
the country, to share a common interest, the ushrod made out of woocf would smgle S8IV0.
joy of modeling. Nextyear, the show will be gui is much sfronger. It is very smbh Ask your dealer about Dave Brown
h’efd in the Seagate Ch(_}nvenno‘n C‘gnter in e wl!] not chariae i |eng¥’h asa Products Fabregless Pushrod System
downtown Toledo. This new, spacious fa- Lo pushrod WIE and all our other quahiy accessories.

cility will offer 60 additional booths for ex-
hibitors, on-site parking, and luxurious ac- DAVE BROWN pRo DUCTS
commodations, so next year should be big-

ger and better than ever. Hope to see you 4560 Layhigh Rd., Hamilton, Ohio 45013 » (513) 738-1576 ¢ Fax: (513) 738-0152

there. Till then, keep your gear up, your
burners litand watch your six. MB
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HANNAN continued from page 50

Florida 34640. Please tell John Model Builder
sent you!
FULLNESS OF WINGS

Back in April of 1988, the longest-ever
person-powered flight was made, covering
some 72.4 miles from Crete to (almost) the
island of Santorini. We say almost, because
the flight ended a frustratingly few yards
prior to reaching land, when the craft suf-
fered over-stress and structural failure. But
the achievement itself was anything but a
failure; it was, in fact, a triumph of human
creativity, patience, tenacity and stamina
for the design team, builders and the pilots.
A recently published book, The Fullness of
Wings, the Making of a New Daedalus, by
Gary Dorsey, presents the entire story in
minute detail, including the backgrounds of
the key participants, more than a few of
whom were model builders!

The concept of recreating the mythical
flight of Daedalus with a person-powered
aircraft began in the hallowed halls of M.L.T.
(Massachusetts Institute of Technology)
populated by a cast of “Dweebs, Nerds,
Tools, and Hackers.” We are careful in
saying “person-powered” rather than “man-
powered,” since one of the more important
pilot/engines during the formative stages of
the project was a young lady, Lois McCallin.

M.L.T. members had been previously
involved in various human-powered air-

craft designs, with varying results. Among
their notable achievements was the propel-
ler employed by the Gossamer Albatross
during its crossing of the English Channel.

The Daedalus, however, was a much
more monumental proposition, attracting
historians, aerodynamicists, physiologists
and electronics specialists, all attempting to
impart their viewpoints to engineers. (Ac-
cording to Greek legends, Plato, Plutarch
and Aristotle had been outspoken in their
disregard for engineers!) With few excep-
tions, the builders were uninhibited free
spirits sharing “a mutual yearning for crea-
tive freedom,” resenting authority and de-
spising bureaucratic thinking. Yet, they soon
found themselves in direct conflict with
ivory-tower academic nay-sayers and cor-
porate bean-counters, a certain prescription
for frustration all around.

A random sampling of the large cast of
characters might include Project Director
Jjohn Langford, a former model rocketeer;
Mark Drela, “The Chopin of applied aerody-
namics,” {(who contributed a Peanut Scale
plan to Model Builder during 1977!); Juan
Cruz, “. . . he loved building pieces of
airplane frames with his hands, more than
noodling over obscure theories”; and the
pilot/engine for the ultimate flight test, Greek
bicycle champion Kanellos Kanellopoules.
In fact, so many personalities were involved
in the Daedalus planning, construction and
testing, it is quite a task keeping track of

them all. Author Dorsey identifies many of
the key players with nicknames, and fea-
tures dozens of provocative quotations, such
as these: “The impossible we do overnight,
the paperwork takes forever” . . . “Simplify
while you complicate, add as you take away”

. “Whatever pleases the eye, pleases the
air” . . . “A computer is really a stupid
device—totally stupid” . . . “Anyone with an
aesthetic sense could draw a passable airfoil
freehand.”

We think anyone who has ever been
involved in the design of any sort of aircraft
will be able to identify with the problems,
personalities and solutions presented in The
Fullness of Wings. Criticisms? Only two: we
would like to have seen a three-view draw-
ing of the Daedalus included, and a larger
photo of Lois McCallin!

Fullness of Wings is published by Viking
Penguin USA, 120 Woodbine Street, Ber-
genfield, NJ 07621, and is priced at $19.95.
Our thanks to David W. Jones for telling us
of this most unusual book. He, in turn,
learned of it from Monogram Models vice
president Bob Reder, who was formerly a
member of Comet Model Airplane and
Supply Company.

SIGN-OFF

These words of wisdom from ].R.R.
Toynbee, were sent in by Herb Weiss: “It's
the job that’s never started that takes the
longest to finish.” So, get going on that new
model! mB

IP
gOAT& SHI®

THE COMPLEAT MODEL NAUTICAL PERIODICAL!

The REAL how-to maga-
zine on all types of mod-
el boats and ships; R/C,
steam, electric, sail, rac-
ing, sport, static and
operational scale. Also
construction articles on
all types, with full-size
plans and patterns avail-
able, complete with re-
print of building instruc-
tions.

SUBSCRIBE NOW (Starts with next published issue).
U.S. Only lincludes APO and FPO): One year(4 issues) -
Two years(B issues) -$26.75
Overseas(also Canada and Mexico): One year only-$23.00 includes
postage & handling. Payment must be in U.S. funds, drawn on a

U.S. Bank.

Ph (714) 645—8830

$13.95

Name Sig.

Address

City State Zip

Visa or M/C No. (Add 5%) Exp. Date

BACK ISSUES AVAILABLE - Limited supply. $4.00 per copy. U.S. add 50¢ per
copy, outside U.S. add $1.50 per copy for shipping.
U.S. BOAT & SHIP MODELER, 898 West 16th St., Newport Beach, CA 92663

98 AUGUST 1991

WHEN CONTACTING ADVERTISERS, TELL ‘EM MODEL BUILDER SENT YOU!



.ilmlnnmn

IMPORTED DIESEL ENGINES FAl TAN RUBBER

World’s Eest Selection Sizes: 1/4", 3/16", 1/8"
AE, AM, Aurora, Enya, FIT,KMD, | O hiekone paundbox.
MAP, Meteor, Mikro, MK, Moki, " $13.75 no lube (Slick costs $1.75)
MVVS, Oliver, PAW, Pfeffer, Silver PMP'I'U“ us ':U?Pgmardm
Swallow, Super Tiger and USE. g ;Sl '
Also i:eplica Mills, MOVO and et Adjostabie oviting point bk
Taplin Twin diesels and rare Sedctes e ey ko $29 95
imported glow engines and CO CROCKET HOOKS JN/OFF Contioges

poRec g 3 NOW MADE BY FAI Very high efticincy ouly 0 ben
motorsets. Tenpage catalog$1.0 : “"‘.??o‘f‘s‘;"ﬁﬂﬁ;“é" -
Phone (602) 863-1684 Afternoons. Cotabon i ") Cutornis i ot 7508 5217 T
F.A.I. Model Supply S\ e

CARLSON ENGINE IMPORTS S ey .
814 East Marconi, Phoenix, AZ 85022-3112 n"’-”“‘” YORAARCE CA S0 “E;wm““** éﬁ.f%&%’?:‘ﬂ":fo’;

— Hobby%

Kit* ~§'| |ATLAST... %
Available — Use With CA Adhesives : A Free Fugis Madelis < ﬁg

Retrieval System that &

Our Hinges are a full 15 Mils thick; S
Catalogue : works . . . EVERY TIME.
$1%0 4 mils thicker than other leading brands!

NINE OTHER - An ultra light weight, long range

e * Better CA Penetration miniature transmitter combined with a
REALISTIC | LOTS an * Added Strength x Extra Long Life highly semlitlve recew]er and dire;‘tlor;al

/ . antenna will quickly help you track an

Weighs Less Than Package of 24 — $2.85 - 2 Pkg. $5.00 lorate your B

FREE SHIPPING U.S.A. - Same Day! R e
HOBBY HINGES' Send SASE For Brochure :
See Your Dealer or Add One Dollar for Direct Shipping — P.0. BOX 31064, Billings, MT 59107
Nosoadmacane s598 Dealer Inquiries Invited|
No.307 -V/7Scale s6% M W'Slne
ADVANCED AERO PRODUCTS
DGA DESIGNS

) ¥YS A OS5 SURPASS 120
135 East Main St. Phelps, NY 14532 TUNED
1-315-548-3779 EXHAUST STSTEMS

FOR

PATTERN AIRCRAFT
AND ULTIMATE BIPE
ADVANCED AERQ PRODUCTS RT1 BOX 365-C ANMA. TX 75003 QW0 924-3340

b o
M @@@m@'
FLYING |
ekt  NEW FREE FLIGHT
S MICRO-4 MOTOR
< P— -
30% Fiberglass Ultimate © FOR 50%0 70 SQUARE TNCH WODELS
o RANY 10¢ & 25¢ KIT DESIGNS SUITABLE
10-300s Wing span 70 V2~ © ENTIRE SYSTER WEIGHS 20 caans
o EVERYTHING NEEDED T0 FLY : =
18/20 LBS. Sc.i engine or larger WEEQR I HISHTR: BERDRNNIBE e ey e e
charger partslless 3 dry cells) WE MARKET A DIVERSE LINE OF SLOPE SOARERS
11325 Harold Dr. Luna Pier Mi. 48157 SERER R Therim ! a""' R TI s olr atat e sy
PERFORMANCE TYPES - POWER-SCALE
313-848-8195 §17%- szﬂﬂpmmdllmﬁq r,," LIGHT AND HEAVY LIFT, SPEED AND AEROBATIC
== FOR A COMPLETE CATALOG, SEND $1 (STAMPS OK)
TW PO. BOX 1283 VS SAILPLANES 2317 N63RD DEPT MB
BETHESDA, MD 20827 SEA WA 98103 206 525 5776 AFTER 5 PM

WHEN CONTACTING ADVERTISERS, TELL 'EM MODEL BUILDER SENT YOU! MODEL BUILDER 99




L]

y - —~y
A Nationals Winner

The ““Heinkel’’ He 100-d

24" Wingspan — Rubber Powered Flying Scole

s’ 5.95 v

Your old building skills will enjoy the expetience. Time 1oo
to get your eon lsarning how. A baauliful kil in the Flyline
tradition, contes! winning flight ability. Decals, Canopy and
Spinner are included. Quality balsa, o kit we are proud of.

We've got a whole line of old favontes
Pleass send 50e for our Flyline Calalog

Phone: (T03) 273-9583 Dealers and Distributors are invited

FLYLINE MODELS, INC.

P.O. Box 2136, Fairfax, Virginia 22031

DIELS ENGINEERING, INC.

—_—
P.0.Box 101
WOODVILLE,OHIO 43469

YESTERDAYS JETS
JET KITS, FREE FLIGHT SCALE,RUBBER POWERED,
STICK & TISSUE. COMPLETE KITS WITH
CANOPIES,DECALS PRINTWOOD, AND MORE.
AVAILABLE IN MAY 1991
KIT #15 NORTH AMERICAN F-86D
SABRE JET, DOG VERSION

KIT #16 NORTH AMERICAN F-100
SUPER SABRE JET
ORDER NOW FOR MAY DELIVERY
BOTH KITS 1/24 SCALE $20 EACH PLUS $2.50 EACH
SHIPPING, $1.50 FOR CATALOG, 14 OTHER KITS &
65 PLANS AVAILABLE.
DEALER INQUIRIES INVITED

The most
practical way

) low idle.
The sound lights the glow plug

to keep your
engine

A Microphone listens to your engine, At low throttle it

sw!l.t'hes_ your glow plug on. Just connect a 1.2V Cell,

New Principle ruseman
running at
Automalic Glow Plug switch  $34.95

Baliwcy suver Booster for u

p p to 8 Glow Plugs $48.00
ol California Residents add 7.25% Tax
ff‘Qm is not Shipping add 00
) To Order send Check or Money order to:
2 Month Hiah Sky
Money back
puarancee 3929 Kansas St. # 9

San Diego, CA 92104

Sufrorior P

For Coupe and Wakefield
High Aspect Ratio Blades
H214in. dia. $12.00 w?asifndpau, W

elical Blades Any Pitch 3 SHOWN |
r 2in. to 14 i_n.dd‘ua. $6) &iﬁ.ﬁf%‘i‘

Sin. to 18 in.dia.

19 in: to 24 in.dia. $ 12 REPLACES M
Freewheeling Props  FuostacE UP TO

S0 cent per in. dia. I.!SUNIN_. DIAYOU

4din. to24in. dia.  AND ID siese
3 and 4 Blade Props WAKFFIELDS1950
$1.00 per. in: dia. BALSA

4in. 10 in. dia.
Superior Z Bar No Soldering
1716 $6.50 3/32%700 -
For More Info. Send S.A.S.E.
Superior Props
5“2 T:ICSDH A\-ze.
ensacola, FI. 32526
$3.00 S&H With Order

RADAR GUNS

New and Refurbished

Call RADAR SALES
(612) 557-6654
6240 Larch Lane N, Mpls, MN 55369

U.S.ARMY AIRCRAFT
1908-1949

A booklel conlaining specilicalions of oll
pircraft controcted by the US.Ammy from 1908-1843
Includes builder, model, month of first “IMT number procured,

welght, spon. lengtn, number of engines. bullder of engines
model of engines, H.P., top speed, remorks

64 poges wilh over 400 illisiralions
$10.00 + $2.00 pestoge end handeling
Hobby Craft Sheop
604 Wesl Mecin SI. Box A

Marsholltown lowa 50158

PAV.
-049 0 -35,

and

DOCTOR DIESEL’S DIARY
all about diesels. $11.50

SEND $1 FOR LISTS &

USEFUL DIESEL  INFO.

ERIC CLUTTON,

913 CEDAR LANE,

TULLAHOMA, TN.37388

FREEDOM FROM
GLOWPLUGS
AND BATTERIES!

DIESELS

RC& STD

PROPORTIONAL REVERSE
& PROPORTIONAL FORWARD
High rate Electronic Throttles. These 1.8 X 187 X 8
optically isolated units phug in like a servo. Connectors for
Futaba, Airtronics, JR, Cirrus, Cannon/Deans & Ace.
Order this month and get a free servo.

MOSFETs handle most '05,

540's, & Astro ferrite motors

operated up to 14 cells or 18A

genuine continuous duty & 45A starting surge. $109.95 ea
Order the RET44 with 184Amps of MOSFETs for smooth
control of scale boats with Dumas, stock 540's, Astro (2-10,
pdmmﬁmuvm&mmmmmv
DC & 12A continuous duty & 25A starting surge. $79.95 ea.
NO 21 DAY EXAMINATION. If you're not
satisfied well buy i back! One year fimited warranty.
Vi & 00D welcome. To arder call toll free 1o
1 -(800) 8 - VANTEC _—
(WP 450 Casa Real Place, Nlmolm

D.C. MODEL AIRCRAFT

Do you love to fly,
but have no
time to build?

We will build your R/C aircraft from a kit—
including ARF—or plans.

Quality workmanship and reasonable rates. Your choice
of ready to fly or ready to cover.

Kits and accessories are available at reasonable prices.

Call or write for free information

D.C. Model Aircraft
2763 West Ave. L, Suite 143
Lancaster, CA 93536
(805) 266-9250

L3-B
(A
T !

oy e

1/ scAIE (@

AERONCA 13-B 105 INCH SPAN
2 CYCIE .90-1.3 4 CYCIE 1.2-1.8

- AISO - :
AERONCA 13/DEFENDER 105 IN. SPA
AERONCA L16-B/CHAMP 84 IN. SPAN

FLYING

SPORT SCALE

RYAN M1 MAILPIANE 72 IN. SPAN
DRUINE TURBULENT 65 IN. SPAN
ROLLED PIAN SETS §25 BACH

NO SHIPPING CHARGE NYS ADD 8% TX.
LARGE S,A.S.E, FOR INFO
* AERO PLANS *
P.0. BOX 939, OLEAN N.Y. 14760
1 - (716) 372 - 7054
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INTRODUCING

. ATTN: HELI PILOTS!! !
l? the HELI-PAD™

the HELI-PAD ™ serves as a:

= MAINTENANCE PAD: 20" netic
Surface Prevents Loss of hﬁ%ecug

= STARTING PAD: Keeps Helicopter Dirt &
Scratch Free

 PRACTICE PAD: Ideal Reference Tool for
P;actmgng_,ﬁutos. Hovering, Etc. (Printed in
High-Visi _|lfty Neon Orange).

$14.95 + $3.50 S/H ek M0. ML ViSA 0K
TX. RES. ADD G SALES TAX e =

Fyviler Iguarries. Wl v PAT PEND
MAIL T0) IMAGE PRODUCTS
: P.O. BOX 566125, DEPT. A
= DALLAS, TEXAS 75366 I
(214) 6991234

o= o= VALUABLE COUPON e o=

Flying paper A-10 WARTHOG $4.00
(g for $7.00)

.§ Build and fly in 1 hour
R Authentically detailed l
= * Hand or Rubber-band launch
= 25% Instructional Booklet

A-10 Warthog * Used in GULF WAR
Collect all 6 models @199s)
F-4 F-16 F-14 F/A-18 F-15 A-10
l PAPER ATRPLANES '
433 NIHOA STREET
|

KAHULUI. HI 96732
U.S.A.
ljmd ad w/order for paper plane "GIFT" I

BEARINGS BEARINGS @
BOCA BEARING CO.

SEND $3.00 FOR BEARING GUIDES
FOR CARS, ENGINES & HELICOPTERS

* NOW AVAILABLE»
PLASTIC METRIC & INCH
BEARING CALIPERS
SEND $6.95 + $2.00 SHIPPING

7040 W. PALMETTO PARK RD.
SUITE z2304X
BOCA RATON FL 33433
(FAX) 407 998-0119

800-332-3256
407 998-0004

R/C

Flightec

- High Rate Speed Controls -
Improved!.. now even smaller 1.5"x1.5"!
* SEC-1 (6-14 cell, 035-15 motor)...... $32.95
* SEC-II (6-20 cell, 035-40 moror)..... $39.95
* SEC-L (1-6 cell, 020-05 motor)....... $34.95
{SEC-I/II with prop brake add.. $24.95}

- NEW for 91! -
* SW-10 Electronic Switch (1'%1.5").... $34.95
{great for glow driver or motor on/off!}

21 Juniper Way,Hamilton,N.J. 08619
(609)~-584-9409

AIRPORT

Rir Traffic Controller game.
YOU control 16 planes.  YOU
tell the pilots where to go.
only $12.95 plus 4,50 SYH each
{I11.Res. add 6.5% tax)
ZIRO-CORP ATC
PO Box 935
Woodstock, 1I1.
6009809385

PLUG SPARKS con:. from page 61

New York Chapter) rules used in the first
event of this type. Most variations are rather
small, as the basic 1/2A Texaco rules apply.
It now appears that the design cutoff date
will be for real aircraft first produced prior to
December 1943. There are a tremendous
number of designs available up to this date,
and there should be no excuse for lack of
variety, as witnessed by the win of a Focke-
Waulf 56 at a Jersey contest.

In the matter of scale qualification, SAM
21, initsupcoming big meet (formerly called
the West Coast Champs) has adopted a
unique system. Any model design in ques-
tion shall be judged by the contestants them-
selves, based on a simple yes or no vote. If
the darn thing is a Powerhouse with struts
then it is out!

PENNSY TURNPIKE

From Walt Geary comes a photo taken at
the Valley Forge RC Club field in Pennsylva-
nia; Larry Jenno's double-size Kerswap.
Larry, who came all the way from Las Vegas
to attend this meet, will be remembered as
the Contest Manager for the Jean, Nevada
SAM Champs of 1989. What better way to

acknowledge Larry's efforts than to run the
photo of his hot flying “Kerswap,” in this
normal climbing angle.

While on this East Coast “kick” we should
note the photo showing a very well con-
structed pink, silk-covered Flamingo as
designed by Roger Hammer. Most fellows
who attempt to track down the Zaic drawing
of this model get a rude surprise when not
finding it in the Yearbooks. Instead, one
must look for the 1937/38 Jasco catalog to
find it. Wild!

THE WRAP-UP: ELFIN 2.46 DIESEL

As most readers already know, there are
two individuals producing the Elfin 2.46
diesel engine, Gordon Burford of Australia,
and John Targos, of Palos Verdes, Califor-
nia.

As the old saying goes, “We have bad
news, and we have good news.” First, the
bad news. Latest telcons and air mail letters
to Gordon Burford reveal he is suffering
from shingles, a severe-neuralgia type disor-
der. He has been unable to work in the
machine shop, as he is in such pain.

Now the good news. Josie Burford, thor-
oughly fed up with the GP diagnosis of
shingles, asked for a specialist to look “Burf”

WHEN CONTACTING ADVERTISERS, TELL 'EM MODEL BUILDER SENT YOU!

over. Net result was that the pain was dis-
covered as coming from diabetes, which
affected the tip nerves. According to “Burf,”
he is such a good boy now (no sweets, no
alcohol, or for that matter, anything good)
he is hopeful of turning out a few engines,
probably the GB 250. If you have an order
in, it is a matter of time and health recovery,
so please try to understand.

Back to the bad news. John Targos (Argo)
has been having such a bad time trying to get
some machining done, he has actually tried
his own hand at it. He has been rescued
somewhat by Larry Jenno (Torpedo manu-
facturer), who turned out parts for 25 en-
gines.

Now the good news. By the time this
article reaches the reader, engines will be
sent out. Hopefully, John will have more to
assemble. Incidentally, for those who do not
have the addresses, here they are: Argo
USA, 3229 Dianora Ave., Palos Verdes
Peninsula, CA 90274 (telephone (213) 377-
6186); and, Gordon Burford, 86 Tierney
Drive, Currumbin, Queensland 4223, Aus-
tralia (telephone 00-61-7-988-435). Now,
don’t say we didn’t give you the latest
scoop! MB
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BATTLE OF BRITAIN WARBIRDS < 2
05 ELECTRIC POWERED SAILPLANES / Jes731r9

Featuring \\. annda ne
— * Vacuform Plastic Body and Tail

* Full Decal Set
* Machine Cut Balsa Stab
* Prefab Lite Ply and Balsa Fuse
* Prefab Balsa Sheet Wings
* Unique DickyBird Hi-lift Airfoil

... 44 oz. (Powered) A\ ] —i C - —
27 oz. (Glider) R Nl S
3 Channel Radio Required for Aileron, Elevator and s

Motor Control. All Prefab Parts Available Separately. DB-102 Spitfire..........coevuneen

Telephone (714) 775-4153
POST OFFICE BOX J ® WESTMINSTER, CALIFORNIA 92684-000J

EACH KIT ADD $4.00 SHIPPING
CALIF. RESIDENTS ADD SALES TAX

B&P ASS@@MTLS PRESENTS THE FINEST

STARTER BATTERIES.

12 Volts 4.0 Amp. hour
B&P ASSOCIATES with
more than 235 years
Euperience In the Design,
Manufacturing, and
Assembling of Nickel
Cadmium cells and
batteries, now presents
the FINEST STARTER
BATTERY FOR YOUR
STARTER, with Charger.
Just Charge It once, and

it will last the weekend for Starting your Plane. Riso 2.0 and 7.0 Amp. Hr.

DOP MSSOCIATES P.0. Bom 22036 '°F YONT betlery needs,
Wacs, T 76702-2054  (812)662-5507

F AI L s AFE a When yourequipment fails,
m Ram keeps your models safe!
#RED 09 Battery Backer (redundant Rx. battery system) $39.95
#RED 10 Dual Servo Setter (auto. controls 2 servos) $39.95
#RED 11 Audio Battery Alarm (monitors 4.8 or 9.6 volts) $19.95
#RED 17 Transmitter Switch Alarm (beeps when Tx. is “ON") $19.95
#RED 18 Big Airplane RF De-Glitcher (kills long wire RF) $ 895
Big Model Battery Backer (% scale version of 09) $49.95
Battery Peak Detector (protects R/C car battery) $29.95
Simple Servo Setter (auto. controls 1 servo) $19.95
THE ORIGINALS . . . Still the best!

# SEE YOUR DEALER ® SEND STAMPED ENVELOPE FOR RAM INFO

If unavailable locally, send check, money order or full credit card info for the cost of the ltem us
$2.00 ($5.00 foreign) for immediate shipment. Include full address for U.P.S. Sorry no C

RAM 4736 N. Milwaukee Ave. — Chicago, IL 60630

#RED 25
#RED 32
#RED 37

14725 Bessemer St. "B"
Van Nuys, Ca, 91411

CHEETAH MODELS

SLOPE ACROBATIC, COMBAT GLIDERS

SUPER CHEETAH CHEETAH

Span: 64in. Span: 48 in.

Area: 496 sq.in. Area: 432 sq.in.
Weight: 34 oz. Weight: 32 oz.
Loading 10.45 oz./5q. in. Loading: 1 oz./sq. fi.
$52.95 $49 95

A o
2\

FUSELAGE

DEALER INQUIRY INVITED (818) 781-4544
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SPIRIT continued from page 53

tition sailplanes did not suffer from this drag
penalty in these same high-G maneuvers.
This was believed (at least in part) to be due
to the upward bending of the wings which
created enough outward span-wise flow to
prevent any possible separation bubbles at
the tips from growing and traveling across
the entire wing to the fuselage. He also
noted that in nature, high performance birds
and fish all have similar swept wings and
fins.

After much research and experimenta-
tion, Schuemann discovered that by pro-
gressively increasing the taper and (more
importantly) the sweep of the outward pan-
els he could duplicate this span-wise flow
with his much stiffer wing. There was a great
increase in performance in the newly modi-
fied 15-meter wing.

According to Mr. Schuemann, dihedral
and polyhedral model wing designs have
this same affect. These bent-wing planforms
create the same outward span-wise flow as
the flexy-winged, full-size gliders. All of
which leads me to conclude that applying
this “state-of-the-art triple taper” planform
to a polyhedral wing is unnecessary (and in
some cases detrimental).

The Spirit wing tip does come nearer to a
wide elliptical shape at the tips than most
other designs. The elliptical wing shape has
long been held superior to other shapes in
reducing induced drag (tip losses) at sub-
sonic speeds. The WW Il Spitfire and P-47
Thunderbolt fighters are two of the best
examples of the application of this shape to
highly maneuverable full-size aircraft.

However, it is a widely held belief in
limited-span, low aspect ratio model design
that a medium taper in the tip panel closely
approaches the drag reduction of the ellip-
tical shape (which, along with production
considerations, is why we see so few ellip-
tically shaped wings in aviation). The Spirit’s
triple-taper tip panels may indeed be better
than single taper wings, but the difference
may not be noticeable. Actual proof would
require carefully controlled measurement.

The airfoil chosen for the Spirit is a com-
puter designed, wind-tunnel tested Selig
3010. According to Mr. Selig, this airfoil isa
high lift section with low drag properties in
the middle of the performance polar curves
at low Reynolds numbers (A region of wing
size and speed range into which the Spirit
would fall). In this respect, the 53010 is a
very good choice.

However, Mr. Selig has many times
emphasized the importance of fully sheet-
ing the wings to realize the full potential of
his airfoils. Full sheeting prevents the be-
tween-rib covering sag (resulting in inaccu-
rate and flexible wing sections) and post D-
tube sheeting vortexes and/or flow separa-
tion bubbles (resulting in extra drag). To
maximize performance, profile integrity must
be maintained.

The Spirit wing has completely open-
structured tip panels and only partially
sheeted upper surface main panels. Also,
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the spar in the tip panels can be seen as a
span-wise “bump” in the airfoil. In this
configuration, the Selig airfoil may not be
working any better than any of a dozen or
more popular airfoils.

Does this wing work? Yes, it works very
well. However, | doubt that modified
Schuemann planforms and compromised
computer airfoils have very much to do with
it. Rather, the Spirit does have at least two
other very important things going for it:
broad wing chords from root to tip (which
helps Reynolds number-related performance
gains); and a lightweight, seven-ounce per
square foot wing loading (which helps
minimum sink rate).

Structurally, the Spirit is an improvement
over many other “trainer” type floaters. It
has a spar system stronger and more sophis-
ticated than a simple cantilever beam (a la
Wanderer and Gentle Lady). There are two
spar caps (upper and lower) of 1/8 by 5/16-
inch basswood which is almost as strong as
spruce, but less costly. These caps are held
together by a system of shear webs.

The Spiritdoes have a stress riser in its spar
design. The spar caps.are held together by
plywood or balsawood shear webs depend-
ing on where you are looking on the wing.
Starting at the wing root there is a multi-
laminated plywood wing joiner that is 5/16-
inch wide, plus two 1/8-inch light plywood
dihedral braces forming a receiver box for
this joiner. For the one-piece wing option
shown on the plans, this is a 9/16 x 13/16-
inch H-shaped bar of plywood, ALL of which
suddenly stops 4-1/4 inches out from the
center of the wing! The very next rib bay has
onlytwo 1/16-inch vertical grain balsa shear
webs on each side of the spar caps. This is
too abrupt of a transition of stiffness and
strength to be considered good engineering.
Under severe stress, such as overly-hard
(beginner’s error) winch towing, this is the
point where the wing is most likely to break.

In normal (sensible) flying, this stress riser
will probably not pose a danger. However,
| feel it shouldn’t be there in the first place,
and it is a simple matter for the modeler to
correct by extending the ply shear webbing
on the rear of the spar one or two additional
rib bays.

In the two-piece wing configuration, the
stress riser is still there and perhaps has an
another potential problem. Side loads caused
by hard (beginner) landings could possibly
fracture the small (1/8 x 4-1/4) glue joints
between the light ply joiner box and the
basswood spar caps. Subsequent launch-
ings may reveal the hidden structural dam-
age in dramatic ways. An easy fix for this
potential problem is to wrap the joiner box
with dacron thread and coat all with epoxy
(a step not mentioned in the instructions).

Structurally, these were the only flaws in
the design that | could find. The rest of the
model seems very well engineered.

Aesthetically, the Spirit's fuselage and
empennage (tails) are very attractive. They
are sleek, moderately swept, angular and
racy, with classic aircraft lines. The Spirit
even has a canopy and pilot figure which

most models of this class do not. By contrast
to the tail, the wing looks wide, somewhat
round and stubby, like it was shaped by a
differentdesigner. In my opinion, the twodo
not harmonize well.

Summing up this section, Quality of the
Design, | feel | should award a higher than
average 3.0 score. The overall quality of the
design is good, but it could easily be better.
QUALITY OF THE KIT: 4.5 points

The Spirit is unique in that its overall
shape and its individual kit parts were de-
signed on a computer using a CAD program.
I know of only one other company in the
U.S. that is designing kits this way, Midwest
Products, and they have not yet designed a
glider with it.

When the CAD design is final, the hun-
dreds of parts which make up the Spirit are
then output on drafting mylar (or some other
stable material). The advantage of this tech-
nique is that the parts die drawings are
exactly the same as the parts shown on the
plans (the computer draws both). The draw-
ings are then sent to the die-maker.

Provided no human error enters the equa-
tion, and the die-maker faithfully follows the
patterns supplied, the parts will match the
plan as closely as possible.

During the construction of our Spirit, the
only inaccuracies noted were some of the
wing rib spar notches that were not deep
enough for the spar caps, and one of the
fuselage side tabs was off by about 1/16 toits
mating slot on the fuselage bottom. Other
than these minor fitting problems, which
were easily remedied, the Spirit kit went
together beautifully.

The balsa and plywood cutting was gen-
erally superior to most kits this writer has
seen. Some of the wing ribs (about a fourth
of them) were cut from some very light, A-
grain balsa. This wood was apparently dry-
cut, as it became “crunched” around the
edges in the process, requiring some very
light sanding with 400-grit paper to smooth
the rough edges. Better wood selection, or
wet-cutting, would produce better, more
accurate ribs.

The assembly of the kit went along very
well. The accuracy of the parts, the com-
pleteness of the cutting, and the 30 pages of
very detailed, photographically illustrated
instructions helped tremendously. Interlock-
ing tab-and-slot construction, as used on the
fuselage, prevents the misplacing of form-
ers, and helps prevent crooked fuselages.

Likewise there are rib slots cut in the front
edge of the wing trailing edge pieces that
assure solid glue joints and proper rib spac-
ing. Even the leading edges and shear webs
are pre-cut for you, making the Spirit one of
the most completely cut kits available.

The instructions are likewise very com-
plete, going beyond the building stages all
the way through final hookups, pre-flight
checks, trim flights, and the use of hi-starts.
There are even sections on thermal flying,
contest flying, contest practice log sheets,
slope soaring, and a top and side-view draw-
ing to help with the design of your color
scheme. Even when considering the three
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separate addendum in the kit box, the 40-
page instruction booklet is very good,
complete, and easy to understand.

If the instructions have a weakness, the
section on ballasting leaves a lot to be
desired. Ballasting is necessary on windy
days where the extra airspeed of higherwing
loading helps in penetration. What to do is
discussed, but nothowtodoit. If you choose
the optional spoilers, the receiver ends up
where the ballast should be, and with
wooden pushrods interfering, any kind of
ballast would be nearly impossible to add at
the CG. continued

Sarellete Pty

20 Years
of INSTANT SERVICE

[] FREE PRODUCT INFO. (TIP BOOK)
[ FREE WHY INSTANT GLUES CLOG
[] FREE EASY-WAY FIBERGLASSING
[J VIDEO 2 - 56 MIN. VHS ADD $15.00
Check What You'ld Like & SEND

SELF-ADDRESSED, STAMPED ENVELOPE
to The Company That Started it All

Sarellcre

PO BOX 836, SIMI VALLEY, CA 9

- I..C-.....C..U..U......l...

)b
M R/C GOODIES

. 2828 Cochran St., Suite 281 B05 581-5061 .
Simi Valley, Ca. 93065

.BUILDING ACCESSORIES #2:
s LITESPAN NOW IN 36 & 72"LENGTHS

- LITESPAN. LIGHTEST
+ IRON-ON COVERING FOR

LA
sseee

+ 9 COLORS AVAILABLE:

« RED,YELLOW, WHITE, ORANGE BLUE, BLACK,
. SILVER, CREAM, & DARK GREEN. EASY TO
+ APPLY, WORKS COMPOUND CURVES WELL.

+ APPLY NON-TOXIC BALSALOC ADHESIVE TO
s FRAME WITH SMALL DAMP SPONGE. ALLOW
+ TO DRY, THEN AFFIX LITESPAN WITH IRON,
+ SHRINK WITH IRON OR HEAT GUN. 20" x 36"
* SHEETS SPEC:$2.50, 20" x 72" SPEC. $5.00
+ 110 GRAM BALSALOC REG. $4.00, SPEC.$3.25
. S&HTO?SHTS 20 X 36" OR 4 SHTS 20 X 72"

* LITESPAN + 1 BALSALOC $3.00. S & H TO
+ DOUBLE THIS QUANTITY $5.00

L ]

: EDJER
SR

. .1 DUAL BLAD

* EXACTO OR SHARPENE!

' UBEFI BLADES

« IN SECONDS!

° SAVES TIME AND
- BLADE REPLACEMENTS

+ DIAMOND EDJER

« REG.$15.00 SPEC $12.75

¢ ARKANSAS STONE REG. $11.00 SPEC

+ CERAMICEDJER REG. $850 SPEC
ADD $1.75 SHIPPING & HANDLING

9.25
7.25

.-lllll..ll..............-.........................l..

E SEE BROCHURE FOR OTHER MODELS
. - PRICES ARE CASH.
. CARDS 6% MORE.

20% DEPOSIT-COD

.
(A A L R R N R R R R RN
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CLASSIFIED ADS

IMPORTANT INSTRUCTIONS: Noncommercial (personal items) rate is 40 cents per
word, with a minimum of $6.00. Commercial rate is 50 cents per word, with a mini-
mum of $10.00. No ad agency discounts allowed. Phone number counts as two words, name and address counts, abbre-
viations count as whole words and will be spelled out. All ads are payable with order and may be for any consecutive in-
sertion period specified. Send ad payment to: MODEL BUILDER, Classified Ads, 898 W. 16th St.,, Newport Beach, CA 92663.

STROBED LIGHTING SYSTEMS & ELEC-
TRONICS: low cost, easy-to-use, lightweight
kits. Send SASE for free price listing: SKY-LITE
Enterprises, 8280 Janes Avenue, Suite 114-A,
Woodridge, IL 60517.

FURNISHED HOME WITH POOL on Sarasota
Bay in Florida for rent by the week or month.
Secluded with beautiful sunsets, and great
boating facilities. Call Anita at (714) 645-8830.

GOLDEN AGE REPRODUCTIONS, illustrated
catalog of 200 plans and 20 kits, $2.50. P.O.
Box 1685, Andover, MA 01810

ANTIQUE IGNITION-GLOW PARTS CATA-
LOG NO. 2. Timers, Tanks, Needles, Cylin-
ders, Drive Washers, Operational Instructions,
Engine Plans. Parts for Atwoods, McCoys,
others, $8.00 pp. Foreign $20.00. Chris Ross-
bach, R.D. 1, Queensboro Manor, Box 390,
Gloversville, NY 12078.

HELICOPTER SCHOOL: 5 days of Hands-on
instructions with X-Cell Helicopters and Futaba
Computer Radios. Small classes, tailored to
your individual needs, Beginner to Expert. In-
cludes all Meals and Lodging. Over 80 satisfied
students and 2600 flights logged in our first 8
months of operation. Located on a 67 acre
Airportused exclusively for R/C Training. Owned
and Operated by Ernie Huber, Five time Na-
tional Helicopter Champion and Helicopter de-
signer. Send for FREE information and Class
Schedule NOW! To R/C FLIGHT TRAINING
CENTER, P.O. Box 727, Crescent City, FL
32112-0727 or call (904) 698-4275.

OLD BUZZARD'S Soaring Book. 13 of Dave
Thornburg's best essays on RC Gliding, paper-
back, 160 pp., 50 illustrations. $16.95 postpaid
(Airmail). Pony X Press, 5 Monticello Dr., Al-
buguerque, NM 87123. (505) 299-8749. Visa/
Mastercharge.

MAKE A BEERCAN BIPLANE, 9 inches long,
with 14-inch wingspan. Instructions, photo-
graphs, patterns. $10.95 plus $1.00 postage.
Kit Nine, Box 72104, Marietta, GA 30007.

WANTED: Model engines and race cars before
1950. Don Blackburn, P. O. Box 15143, Amarillo,
TX 79105. (806) 622-1657.

ENGINES: IGNITION, GLOW, DIESEL. New,
used. Sell, trade, buy. $2.00 for large list. R.
Eierman, 504 Las Posas, Ridgecrest, CA 93555.
(619) 375-5537.

ELECTRIC FLIGHT EQUIPMENT: We cater to
the Electric Flyer. The best and largest electric
flight supply in the Northeast. Specializing in
Astro Flight equipment. Kits, motors, batteries
and lightweight building supplies, plus everything
else you need for electric flight. Send $5.00 USA,
$6.00 Foreign, for catalog to CS Flight Systems,
31 Perry Street, Middleboro, MA 02346, or call
(508) 947-2805 to order; Visa and Mastercard.

HARDWARE @ FAIR PRICES! Example: alloy
socket head cap screws 4-40x1/2 $4.35/100,
stainless $6.65/100. For free catalog write or call
Micro Fasteners, 110 Hillcrest Road, Flemington,
NJ 08822; (908) 806-4050.

ADVANCED MODEL ROCKET KITS: Scale, Fu-
turistic, and Sport Rockets. 1.5" to 4" diameter
and 19" to 67" in length. Catalog $2.00. Thoy,
Dept. MB61, P. O. Box 467, Ypsilanti, Ml 48197.

START YOUR OWN HOBBY SHOP or buy for
friends or group, 30-60% off. Information $1.00,
#10 SASE: R&L Hobbies, 8620 South West-
nedge, Portage, MI 49002.

WANTED: Pre-1950 model airplane engines and
model race cars. James Clem, Box 524, Sand
Springs, OK 74063. (918)245-3649.

HANNAN'S LATEST! Plans and 3-views interna-
tional! 8 Model Plans, 11 unique 3-views & 19
photos: $11.95 postpaid. Still available, Peanuts
& Pistachios and other publications. $1 brings
complete catalog. Hannan's Runway, Box 210,
Magalia, CA 95954,

GIANT SCALE PLANS by Hostetler. Send SASE
to Wendell Hostetler's Plans, 1041-C Heather-
wood, Orrville, OH 44667.

GYROSCOPES. Antique military aircraft type.
Vintage: 1940's and 1950's. Pristine condition
and still in original unopened boxes. Function:
Artificial horizon. Manufactured by Sperry Gyro-
scope for the U.S. Military. Great for display
and/or as conversation pieces. Limited Supply.
Firstcome-firstserved. $25.00 each plus $5.00
each S/H. Shipped via UPS. J.T. White, 534
Brinkby Avenue #616, Reno, NV 83509. Money
back guarantee.

WHITE SILK: One-yard package, medium
weight. $11.25 retail—$5.00 each, 6 for $25.00,
12 for $40.00. Old FF and UC kits, send for list.
Stanton Hobby, 4734 North Milwaukee Ave.,
Chicago, IL 60630.

MINIATURE AIRCRAFT CORP. kits wanted.
Alan Mironer, 269 Concord Road, Bedford, MA
01730. (617) 275-0962.

FUJI-MAX USA is again supplying CDl ignition
kits (see RCM Sep 1988). Write or call (301)
330-0383. Fuji-Max USA, 3 Larkspur Way,
Gaithersburg, MD 20877.

GORGEOUS JUNIOR BIRDMEN T-SHIRTS!
Were you one of 645,000 membersinthe 30's?
Wear your Junior Birdmen T-shirt with pride
and nostalgia. Price is $14.50 postpaid. Add
$2.00 for XXL, XXXL. My book “Antique and
Old Timer Model Aircraft," $10.00 postpaid.
Danny Sheelds, 2318 Noonham Rd., Wood-
lawn, MD 21207.

1930s MODEL SHOP! Sawed prop blanks,
WW!I/Balloon/Streamline balsa wheels, Hinoki
wood, color nitrate, slicks, tissue, bobbins,
prop hinges, bamboo, old Scale/Contest plans,
and more! lllustrated mail order catalog: $2.
Oldtimer Model Supply, P.O. Box 7334, Van
Nuys, CA 91409.

BERKELEY, CLEVELAND, etc., replica kits,
duration rockets for jet models. Send three
stamps to: WIL-LAIRCO, 2711 Piedmont Road,
NE, Atlanta, GA 30305.

Summing up the Quality of the Kit, | will
give the Spirit a near-perfect 4.5 points.
SUITABILITY OF MODEL
FOR INTENDED PURPOSE: 3.5

As stated on the front of the kit box, the
Spirit is, “A revolutionary design that com-
bines easy construction for beginners with
state-of-the-art aerodynamics to produce a
high performance sailplane that anyone can
build and fly. High performance soaring has
never been this easy.” These are strong
words which reflect confidence in this
sailplane by its manufacturer.

After building and flying a Spirit, the opin-
ion of this writer is that these claims are
basically true, but a little overstated. Con-

104 AUGUST 1991

sidering that the box art doubles as a colorful
ad for the Spirit, this is understandable and
perhaps even expected. Great Planes uses
this Madison Avenue approach to model
marketing, and it has been very successful at
doing so.

As for the claims, beginners should be
able to construct and fly a Spirit without
much trouble. There are simpler models on
the market to build, but the tab-and-slot
fuselage construction and the well-illustrated
instructions probably make up for the added
sophistication of the Spirit.

Personally, | find nothing “revolutionary”
in the Spirit design. Tab-and-slot construc-
tion is not new, and the Spirit’s version is not

noticeably different than others which have
gone before. Only the method of achieving
the design is new, as it comes from a com-
puter plotter, not a drafting table. Aerody-
namically, the only “revolutionary” aspects
of the Spirit are those which may have been
compromised or misapplied.

Is the Spirit “a high performance sailplane
that anyone can build and fly?” While |
would agree that anyone might be able to
build a Spirit, and with an instructor’s help
may even fly a Spirit, | would not consider it
a high performance sailplane. It is a trainer;
a lightly loaded (70z./sq. ft.) floater that flies
a little better than others of this lightweight
class.

WHEN CONTACTING ADVERTISERS, TELL 'EM MODEL BUILDER SENT YOU!



AAA Model Supply..... 14
Academy of Model'Aeronautics................7
Ace Radio Control 6
Airtronics, Inc Cover2
Astro Flight, Inc 63
B&P Associates 102

Beemer R/C West Distributors................96
Brodak's Distributing Co.........ccsevi0000..93
Byron Originals, Inc 43
Carl Goldberg Models, Inc...........c.cciunee 51
Charlie's R/C Goodies...........c.cceeerurr.... 103

Cheetah Models 102
Coverite 94
Cox Hobbies, Inc. 67
Dave Brown Models 97
Dicky Bird Models 102
Florio Flyer Corp 66
Fox Manufacturing Co ........c.ccecverrinrennns 18
Gilmer Hobby & Machine, Inc ...............97
G.M. Precision Products Inc ................. 26
Goliath Whirlwind Aircraft, Inc..............47
Granite State RC Products ....................97
Hayes Products 95
Historic Aviation 1
Hobby Dynamics/JR Remote Control ..59
Hobby Horn 98
Hobbico, Inc 19
Hurricane Fans 92
IMS Milwaukee 27
Indoor Model Supply ............ccncvecinnensns 107

ADVERTISER’S INDEX
John Pond O/T Plan Service .................93

J’' Tec 86
K&B Manufacturing..........cccoeeiciesneneen.. 66
K&S Engineering 97
Kyosho 37
Landing Products 90
Micro-X 94
Midway Model Company ..........ceneee. 92
Millcott Corporation ...... avataase 92

Miniature Aircraft USA ........ccccccviinneee... 19

Minimax Enterpris 10
Model Builder Subscriptions ................ 87
Peck-Polymers 30
Peter Westberg Scale Views.....................59
Pierce Aero Co 92
Radio Control Dev. (RCD) ............ Cover 4
Radio Controlled Models/RAM............... 92
RC Products 3
RC Systems, Inc 15
R/C City 34
RJL Industries USA......cc.cvinnrcrinennns 23
Satellite City 103

Sheldon’s Hobbies...........coveiiiininne 70-73
Sig Manufacturing Co., Inc................11, 86
Skyward Research & Develop .....Cover 3
Team, In 46
Technopower Il, Inc........ccccerveniiernenn. 93
Teleflite Corporation .........c..cecveeeeenns
US Boat & Ship Modeler Subs ..............98
VL Products 97
Win A Radial Engine .......c.coooeeeeiniereen.. 91

MODEL MARKETPLACE, 99-101:
Advanced Aero Products
Aero Plans ‘n Parts

Boca Bearing

Carlson Engine Imports

D.C. Model Aircraft

DGA Designs

Diel's Engineering, Inc.

F.A.l. Model Supply

Flightec

Flyline Models

High Sky

HiLine Ltd.

Hobby Craft Shop

Hobby Hinges

Image Products

Jim Walston Retrieval Systems
Matney's Models

P.A.W. Diesels

Paper Airplanes International
Radar Sales

Superior Props

Vantec

VS Sailplanes

Ziro Corporation

*This ad r's index 15 provided as a service to readers.
Due to last-minute changes, we cannot guarantee correct
page numbers or listing of all advertisers.

True high performance sailplanes do not
make good trainers any more than Pattern
planes make good power trainers, or For-
mula race cars make good driver’s educa-
tion cars. Thankfully, the Spirit is not a true
high performance sailplane.

The Spirit is truly an excellent trainer. It
handles well, shows no bad habits and is
remarkably stable (in spite of being short
coupled due to its shorter-than-normal tail
boom). The Spirit is so easy to fly that it is
relaxing and confidence-inspiring. It is not
asquick as somedesigns in rudder response,
so aerobatics take some patience and con-
trol anticipation. However, a trainer
shouldn’t be too quick in this regard, and
thermal ships don’t need to be, so this is
actually a good thing.

There is a lot of potential in the Spirit
design for truly high performance soaring.
An experienced modeler could beef up the
spars, fix the stress riser, and convert it into
an aileron ship with fully sheeted wings with
little trouble. The full potential of both the
modified Schuemann planform and Selig
airfoil might then be realized, and the Spirit
could become a top gun two-meter contest
ship.

The Spirit has already shown its potential
atthe 1990 AMA Nats by taking first place in
the Two-Meter Class in the hands of Paul
Carlson, its co-designer (Paul also took first
place with his two-meter Prodigy design a
few years back). Paul is a very good pilot

with a natural talent for soaring. His repeat
win is indeed remarkable.

For the beginner wanting a good trainer,
or the intermediate flier looking for a fun
little two-meter with a little extra speed
range, the Spirit is an excellent choice. For
the advanced builder and contest flier or the
slope rat looking for a truly “high perform-
ance” two-meter, the Spirit has potential.
Summing up Suitability for Intended Pur-
pose, | would give the Spirit a very good 3.5.
INNOVATION: 3.0

According to the New Webster’s Diction-
ary, “to innovate” means to change or to
alter by introducing something new; or to
make changes in anything established. Fur-
thermore, to quote the RCMYA rules, “Inno-
vations which, in the Jury opinion and after
thorough testing, do not bring any notice-
able improvement in any field should not be
awarded any point.”

The general design of the Spirit is only
modestly different and only a little better
than existing trainer designs. | awarded the
Spirit a good rating of 3.0 primarily on the
basis of its superior CAD drawn plans and
parts drawings which did in fact yield a very
accurate kit that was a pleasure to build.
Also, using a Selig 3010 airfoil (even if not to
Selig’s recommended construction tech-
niques) was innovative in that | know of no
other commercially available kit which uses
this profile. In this 3.0 judgement, | feel quite
generous.

WHEN CONTACTING ADVERTISERS, TELL 'EM MODEL BUILDER SENT YOU!

SPECIFICATIONS LISTED BY GP:

Span: 78.5 inches.

Area: 676 sq. in.

Weight: 28-32 oz. (33.5 for author’s).

Wing Loading: 6-7 oz./sq. ft.

(7.14 for author's).

Aspect Ratio: 9.1.

Length: 40 inches.

Equipment Used by Author: A third servo
and spoiler option, Airtronics 401 s for rudder
and elev., Std. servo (102) for spoilers; PCM
Airtronics receiver (eightchannel); 275 mAH
batteries with SW harness; Airtronics Vision
PCM computer transmitter,

FINAL SUMMARY

I have given the Spirit a total combined
score of 14.0. Subsequent to my judgement,
the results were tabulated and announced in
Nuremberg. The average score of all the
international judges (total number unknown
to me) according to RCMYA Coordinator,
Guy Revel, was 14.7 points. In light of these
results, | feel my judgement is fairly accu-
rate. This year, 14.7 was the highest score
achieved, therefore, the Spirit won top honors
in 1991 as the RC Model of the Year.

Public reaction to the Spiritin this country
has been enthusiastically positive, as evi-
denced by at least a couple of soaring club
newsletter reviews which | have seen and
read. These reviewers are heaping praise
and superlatives upon the Spirit.

Congratulations Great Planes, you have a
winner! MB
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MODEL PLAN SERVICE
Complete set of MB plans, 12 pages, 8.5X 11", $2.00 ppd.
All Full-Size plans purchased from MODEL BUILDER
Magazine include a reprint of the construction ar-
ticle, if building instructions were part of the article.
SEND TO: Model Plan Service

898 W. 16th St, Newport Beach, CA 92663
(714) 645-8831

Minimum order: $10.00

NEW ORDERING INSTRUCTIONS

U.S. orders, including APO and FPO, add 20% of
total order for shipping and handling. Overseas
orders (includes Canada and Mexico) add 50%of
total order. Remit payment by International Money
Order or U.S. funds, drawn on U.S. bank. Please,
no cash or C.0.D.'s. Mastercard or Visa include
card number, expiration date, and signature. Add
5% to credit card orders. California residents add
6.5% sales tax.

NO. 8911 MARTIAN SPACESHIP $15.00
RC version of original Roy

Long-awaited
Clough flying body design. Five feet long. By
Skip Ruff.

NO. 7911 RYAN STA $12.00
Sport scale RC for .25-size engines. EEE-Z
style construction. By Al Wheeler.

NO. 7912 MEDUSA $5.00
Compressed air powered free flight, using
new Italian power unit. Joe Beshar.

No. 6911 OSPREY $17.00
Slots, flaps, LE droop and floats or wheels set
this .46 powered RC apart. Three sheets.

By A. Lennon.

No. 5911.FUN ZONE $12.00
At 2-1/2 Ibs., 450 sq. in. wing area, and .25-
size engine, this RC is very agile. By Tyrone
Parker.

No. 7741 CURTIS A/12 ‘SHRIKE' $11.00
Between-wars Army attack, 1-1/2" scale.
Combined U/C-R/C. By Charles Smith.

No. 4911 WINDSURFER BABY $7.50
Smaller 56" span version of Joe Bridi's
Windsurfer. By James Martin.

No. 3911 EEE-Z-FLI “BI" $12.00

RC aircraft in classic “two wings and round
engine” style, 40" span, .25 eng. Al Wheeler.

No. 2911 EEE-Z TWIN $12.00
Simple-to-build RC twin for .20 to .30-size
engines. Span 62". By Al Wheeler.

WHISPER continued from page 36

that which exists on the GMP Prohead and
Elite head. And, there is no floating axle as
on the X-Cell rotor head. And, there is no up
and down flapping slop at the flap hinge, as
on the Concept 30. In the last decade, full-
size helicopters are all leaning more and
more toward hingeless rotor head design.
The German MBB B0-105, British Westland
Lynx, and French Aerospatial A-Star and
Dolphine all use hingeless main rotor de-
sign.

| should make it clear here about the
picture of a five-bladed rigid rotor that we
printed in the May issue. That five-bladed
rotor is made and sold by RC Innovation, in
Virginia. Even though the blades are at-
tached rigidly to the feathering rotor hub,
andthereis noflapping hinge as on Schluter’s
multi-bladed rotor head, the blades can still
flap up and down. This design is also called
hingeless rotor, because there is no flapping
hinge. Instead of having the hub made of a
soft thin flexbeam for blade flapping, this
five-bladed design uses wood blades that
are very soft in the flapwise direction near
the root. Therefore, the blades themselves
elastically bend and allow flapping. As there
is no flapping hinge, this five-bladed rotor is
also called hingeless rotor. The full-size
MBB BO-105 and MBB BK-117 passenger
helicopters use this hingeless rotor design.

The advantage is that there is slop and the
rotor is very rigid and thus gives tremendous
control power. Hence, the BO-105 is the
most aerobatic full-size helicopter. It can
perform loops, rolls, stall turns, etc. But due
to its stiff rotor flapping behavior, the con-
trols are quick, and in very fast forward flight
the helicopter pitches nose up more than
helicopters with fully articulated rotor, and
there is a lot more cross-coupling between
all four controls. We will show pictures of
the full-size BO-105 and BK-117 hingeless
rotors in a future Hirobo MK-10/BK-117
review.

A hingeless rotor has many fewer parts
than an articulated rotor such as the Con-
cept 30. The Concept 30’s feathering spindle
requires a pivoting pin and the pin is mounted
in two brass bushings in the hub. It also
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requires a black or red rubber O-ring to
control the flapping stiffness. This adds up to
more parts. On the contrary, the hingeless
rotor, as on the Whisper or Kalt Enforcer,
simply uses a single steel, or composite,
flexbeam to control the blade flapping de-
gree of freedom and stiffness. The Concept
30 uses a harder red O-ring to increase the
flapping stiffness. The flapping stiffness on a
hingeless rotor head can be increased very
easily by employing a thicker flex plate. The
biggest advantage, besides lower parts count
and no flapping slop because there is no
flapping hinge, is that hingeless rotors have
the potential of being very aerobatic! This is
because the flapping stiffness can be in-
creased more easily than the GMP teetering,
or X-Cell floating axle, or Concept 30 articu-
lated designs. Unfortunately, Kalt does not
sell athicker flex plate for the Enforcer, or for
the Whisper. The flexbeams on these two
helicopters are so soft, that in the event of a
hard landing the blades can easily flap down
and strike the tail boom.

The reason a stiffer flexbeam is beneficial
is that it allows the main rotor to transfer a
pitching or rolling moment through the hub
when the main rotor disk is tilted. This
increases the cyclic response significantly,
but at the same time, maintain the docile
handling characteristics of individual flap-
ping design, as on the Concept 30. The
bottom line is, | recommend that Kalt keeps
the stock thin flexbeam on the Whisper and
Enforcer because they are fine for beginners.
But, Kalt should make available optional
thicker flexbeams for more experienced
pilots. They would help avoid boom strike
on autorotations and hard landings by be-
ginners.

From the above paragraphs, you should
have gathered that the flexbeam serves the
same function as the O-rings or what we
have commonly called rubber dampers.
What exactly is the flexbeam doing? It acts
like a leaf spring system for the blades, NOT
LIKE A DAMPER. Blades get their flap
damping from aerodynamic forces, they do
not need or use any mechanical damping.
Tightening the O-ring or rubber damper
does not increase blade damping, it “stiff-
ens” the blade flapping.

Collective control on the Whisper is ob-
tained by sliding a collar up and down along
the main rotor shaft; similar to the Baron 30,
Cyclone, Excalibur, Enforcer, or Concept
30. Two mixing arms are mounted on the
sliding collar. The main rotor head is iden-
tical to the Baron 30 and Cyclone | design.
It offers about 70% Bell-Hiller mixing ratio.
The design works very well. The Hiller
paddles on mine are set to give about plus
and minus 40 degrees of travel. This is a lot
of throw! It is plenty for aerobatics, but
unfortunately the electric motor can’t pro-
vide the thrust for any of the high-G maneu-
vers. With the stock unweighted wooden
blades, cyclic controls are very good when
the swashplate is maxxed out, as on mine. |
recommend setting the paddles at plus and
minus 40 degrees for full rate, and for the
dual rate low rate setting, use 75%. At low
setting, even novice pilots can easily hover
the Whisper.

Even though the Whisper is extremely
easy to hover, we do not recommend it as a
beginner’s first ship because it is very fragile,
and each flight only lasts three minutes. The
other ingredients that make the Whisper so
easy to fly are the thick and heavy Hiller
paddles. These thick airfoiled paddles
dampen the helicopter pitching and rolling
response in the same manner as a good rate
gyro dampens the yaw response. How a
thick paddle does this was explained in
great detail in August 1990 Model Builder.

The swashplate is quite a unique design.
Unlike any other model, Whisper’s
swashplate uses two concentric rings in-
stead of two solid spinning plates as on other
helicopters. This unique design reduces the
weight significantly, but with a strength
penalty. As long as you don’t crash, the rings
will not break. However, if you have big
fingers, do be careful when snapping on the
ball links on the swashplate and mixing
arms. Any excess pressure can break a part.
Handle the flybar, tail rotor shaft and main
rotor shaft delicately, as they are hollow and
bend very easily. The swashplate does have
more slop between the two rings than a
conventional swashplate, which gives about
5 to 6 degrees of paddle slop. In flight,
however, the slop is not that noticeable in
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the cyclic commands.

The tail rotor response is amazingly good.
Whisper does an excellent pirouette. Even
with the tail highly damped by the gyro, tail
rotor response is fast. There isn’t that much
slop in the tail rotor control. It is a belt-drive
system. The sliding pitch control system is
like that on the GMP Legend. In terms of
flying characteristics, we have no complaints
at all. Four people have flown it and we all
love it. The fragileness is a fact that we have
learned to accept. The only wish is for the
flight time to be longer.

A reader from Canada called and told me
that he replaced the stock pinion gear on the
Whisper with one from an electric RC car
that has one more tooth. The extra tooth
reduced the main rotor-to-motor gear ratio.
He says that this allowed him to use seven
cells, and get almost the same performance
as the eight-cell pack, and still get the same
amount of flight time. He was using a 1700
mAH seven-cell battery pack. | have not
tried any 1700 mAH packs because 1700
mAH packs are four ounces heavier than the
1100 mAH pack. My Whisper, at 2 pounds,
12 ounces, performs marginally at this
weight. Anextra 1/4-pound means the motor
hasto work harder and also lessens perform-
ance. But three minutes on an 1100 mAH
pack is a very short period of enjoyment.

A definite advantage of the Whisper is that
it's so quiet. | can fly it in my front yard
without disturbing the neighbors at all. You
can almost go fly it during TV commercial
breaks and come back in the house and
charge the battery again until the next
commercial! It is as easy as, “switch on and
fly.” Just for this simplicity, it is worth the
$200 for the kit. Furthermore, you don’t
need to buy a gas engine and fuel. But be
very careful with electric helicopters. Al-
ways switch on the transmitter first before
the receiver. Always check to see that the
throttle stick is all the way down and the trim
is also down, and the hi-idle and throttle
hold switches are off before switching on the
receiver.

The Kalt speed controller has an “arming
button” that must be depressed before the
motor will spin. This button is depressed just
before takeoff. Again, make sure the throttle
stick is all the way back! Itis very dangerous
if the throttle stick is not all the way back and
the motor kicks into full power. There is no
centrifugal clutch, so in a way the electric
helicopters can be more dangerous than gas
models. In the event something gets caught
in the main rotor while the blades are turn-
ing, the battery or electric circuit may get hot
and cause fire. Therefore, use caution. (This
hazard is not unique to electric helicopters.
Experienced and safety conscious fixed wing
electric model fliers use an arming switch
between motor and flight battery to avoid
inadvertent turn-ons. The switch is turned
on only just before actual flight. wen)

The electronic speed controller is ad-
justed so that when the throttle stick is all the
way back and the throttle trim is all the way
up, the motor just stops running. Atfull stick,
there should be full power. | always move

the throttle trim all the way down before
takeoff, or after | land, to ensure the motor
will notengage. For aerobatics, idle-up is set
just like gas model helicopters ... pulling the
throttle stick back increases the electric motor
speed. When throttle hold is activated, it
shuts the motor off completely. This allows
autorotation practice. However, we don't
think this helicopter is a good choice for
practicing autos. Autos on the Whisper are
more for showmanship. And, you do need
weighted blades for autos on Whisper. The
kit does not come with an autorotation
bearing, but we think it is a good idea to get
it even though you might not do autos. The
reason is it allows the main rotor to free-
wheel, thus when you come in for a landing
or during descent, the rotor speed will not
drop as the motor slows down. Remember,
there is no centrifugal clutch, therefore,
when the motor slows down the rotor slows
down, too. That's why we recommend the
autorotation one-way bearing which makes
the flight smoother.

The only other problem we have is that
the blade tracking seems to vary between
flights. No matter how carefully the tracking
is set, it will change on the next flight. This
was observed on several Whispers. My friend
David Frann says he simply doesn’t bother
to readjust the tracking on every flight any-
more, because by the time you track the
blades on each flight, it's time to recharge.

The reason for the blades going out of
track is probably because the parts are so
fragile; they deform under aerodynamic
loads. But, due to the very soft flapping
flexbeam, even though the blades may be
out of track slightly, very little vibration is
transmitted down to the fuselage.

The two tail boom braces are simply
standard pushrods with a snap-on clevis on
each end. These braces are thin and are
almost parallel to the tail boom, therefore
they are quite bogus and useless. We simply
removed them.

The main rotor pitch settings on mine are:
10 degrees at top, 6 degrees for hover and -
3 degrees at the low end. On throttle hold,
it has -4 degrees at the bottom and 12
degrees at the top. For idle-up it has -7
degrees at the bottom. The Whisper is not
very sensitive to rotor rpm; it flies very well
atany rotor rpm. Except at very low rpm, the
model exhibits some ground and air reso-
nance phenomenon. The control is quite
good at any rotor rpm. | tached my Whisper
in hover with an rpm of around 1400. The
low rpm makes the model even quieter in
hover, but it is too low for full speed forward
flight. At such low rpm, the blades flap a lot
in quick forward flight. There seems to be an
optimal rpm to maximize the flight time.
Too high or too low rotor rpm reduces the
flight time.

The NiCd batteries come in a variety of
styles. Some are designed for high current
output; these are good for high rotor rpm and
aerobatics. The SR cells that | have are for
lower currentoutputrate, but they give good
flight time. There is quite a bit of experimen-
tation that needs to be done to determine
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what is the best battery and charger for your
Whisper and your particular style of flying.
But we always recommend buying a peak
detector charger that automatically fully
charges the battery. Most RC car quick
chargers are designed for six or seven cells
only, so make sure that you buy one which
can quick charge eight cells. Very few can.
If you really want high tech, try some silver
zinc rechargeable batteries like the ones
used on solar race cars. These are very high
density, and high current output cells, and
high price, too. It's $120 per 1.2-volt cell,
and has a life expectancy of one month max.

The bottom line is, the Whisper flies sur-
prisingly well. It gets an A for its docile
handling, and is the world’s first practical
production electric helicopter. The draw-
backs are its fragileness (but this must be
done to reduce weight) and relatively short
flight time as compared to gas models. In the
near future, we will examine the super
compact Hirobo MH-10 helicopter. It is the
same size as the Whisper, but is powered by
an O.S. 15 engine. Then we will examine
another successful electric helicopter, the
Kyosho EP Concept. MB

INDOOR MODEL SUPPLY

ENDURANCE RUBBER MODELS

2 COPTORS THE “EASY B  2IMS Gliders
c=b-\-r:,; 18" Span 2" Span
12 SnanI $6.50 ®
$7.50
THE SLOWPOKE 16" Span 2 Yard Birds
Plastic
12" Span
§ Weight 2 Pennys $6.95
Plastic Prop
3 Parlor Planes The Novice Penny Plane
@

18" Span

NEW TOP FLYING MODELS

FOR CONTEST & SPORT IN AND OUTDOORS
20" DAPHNE *

22" KORDA EMBRYO 20" EMBRYO SPORT

13" SCALE AIRCRAFT KITS
OUTSTANDING DETAILS. 3-VIEWS & HISTORY
AERONCA K 1937

WATERMAN RACER 1821
HEATH PARASOL 1928

ALCO SPORT 1829
ZIPPY SPORT A.R.V.

EA. $8.95

INDOOR MODEL AIRPLANES by Lew Gitlow

48 pgs, 100 lllus!. (reprint) + FREE PLAN .. .$5.95
INDOOR BALSA PACK $9.95 P-NUT PACK $9.95
JAPANESE TISSUE - 18" x 22" 7 color roll .. .$7.95
CONDENSER PAPER 2/$3.25 ULTRAFILM $3.25
RUBBER LUBE $2.25 BALSA CEMENT $2.25
THRUST BEARINGS, Min| Dual or Dual . ... . .$1.00
RUBBER 02510 090, 00Sinc ..........88.$2.50
6:1 WINDER $6.95 18:1 MARK 1 $16.95

WE STOCK PECK, R/N, & BROWN A-23 CO?

ADD 10% POSTAGE—MINIMUM POSTAGE $3.00
NEW 1B-PAGE ILLUST. CATALOG $2 00

BOX 5311, SALEM, OR 97304
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HOBBY
STORE
OWNERS

Sell The Best,
We'll Do

Each month MODEL
BUILDER magazine de-
livers to our readers the
hottest editorial package
in the model airplane
hobby. Let our credibility
reflect on you! You get:
Easy Terms & Increased
in-store traffic. Call or
write for details:

WORLD'S MOST COMPLETE MODEL AIRCRAFT PUBLICATION

898 W. 16th St.
Newport Beach, CA 92663
800/243-9593
714/645-8830
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COUNTER continued from page 10

Runway, Box 210, Magalia, CA 95954,
phone (916) 873-6421, is called “Model
Plans & 3-Views International,” and to sup-
port that title, it features eight construction
plans and 11 aircraft three-view drawings.
Caution: This book is not printed on water-
proof paper, so you must read it at arm’s
length to avoid drooling on it and messing
up the plans! In further support of the title,
the plans showcase the work of model build-
ers, technical artists, and photographers from
Czechoslovakia, France, Germany, Japan,
Sweden, and of course, the USA. We won't
list here the names of the aircraft illustrated,
partly to make sure you buy the book, but
mostly because its more fun to open an
exciting gift when you don’t know its con-
tents. Our favorite, drawn as three-views
and as a full-size Peanut planisthe. . . Suffer
or buy! The price is $9.95, and unless you
stop by Bill and Joan's home in Magalia to
pick it up, add $2.00 for postage and pack-
ing.
L ] L] L]

R/C City, 96 Railroad Ave. #F, Suisun, CA
94585, phone (707) 428-3119, announces
release of molded fiberglass cowls and wheel
pants forthe Carl Goldberg Models Ultimate
10-300. As with all of their fiberglass scale
and pattern kits, the parts are made from
epoxyglass, free from pinholes, and very
lightweight. All of the R/C City products are
available through selected dealers or by
direct order.

- L L]

If there are youngsters in your family, and
you have an air-brush for painting your
models, Badger Air-Brush Co., 9128 West
Belmont Ave., Franklin Park, IL60131, phone
(708) 678-3104, has something for you.
Called New Kids Stencil Sets, these 8-1/2 x
11 stencils can be used with various paint
application methods; sponge, paint brush,
orair-brush. Use them on clothing, curtains,
walls, bedspreads, pillows, etc. The photo
gives you an idea of what the stencils are
about. Each New Kids Stencil Set sells for
$8.95.

L] L] L]

Leading Edge Models is a new enterprise
combining the efforts and expertise of Nick
Ziroli, Jr. and Rich Uravitch to produce
semi-kits and RC accessories not available
through other sources. LEM also offers vac-
uum-forming services to volume OEM us-
ers, as well as short run, custom applications
to individual designers.

LEM’s first offering is a re-designed and re-
engineered version of the previously avail-
able T-33 “T-Bird" ducted fan jet model
from Sterner Engineering. Offered as a
“Builder's Package,” the kit includes pin-
hole free epoxyglass fuselage with separate
hatch; minimum-loss, fiberglass inlet dye
duct; vacuum-formrd canopy, cockpit inte-
rior parts and belly pan; full size plans;
separate full size parts template sheet; and
assembly instructions. A pre-cut parts pack-
age option will alsobe available. Price of the
builder's package is $194.95, plus shipping.

Span of the model is 64 inches, less tip tanks.
It will now accept five-inch diameter fan
units such as the JMP Dynamax and the JHH
Turbax 111

Next offerings to come include the Lock-
heed F-80 “Shooting Star” and the LTV A-7
Corsair Il (SLUF). For more information,
contact Leading Edge Models at 170 Oval
Drive, Central Islip, NY 11722, phone (516)
234-7264, FAX 9078.

L] L] L]

Rich Uravitch, 15 Newcomb Trail (MB),
Ridge, NY 11961-2238, phone (516) 929-
4132, is also doing his own thing with the
offering of “Plans and Plastic” designs for the
legendary Fokker D-VII and the R.A.F. SE-
5A. Both models are giant scale, but easy to
build and fly. Using standard “off the shelf”
materials, the models can be framed up and
ready to cover in just a few weeks of lei-
surely-paced work. Ideal for the newcomer
to Sport Scale, the 75-inch span models can
be powered with .90 to 1.08 two-stroke, or
upto 2.2 cu. in. gasengines. Average weight
is in the 15 to 19 pound range, making for
wing loadings in the 19 to 21 ounces per sq.
ft. category, nice for fliers with less experi-
ence. Plastic parts include ABS cowlings,
louvered side panels for the D-VII, and
headrest and engine rocker covers for the
SE-5A. Either package is $36.95 UPS ship-
ping in US included.

. L] .

Two new RC glider kits are being offered
by Minimax Enterprise, P.O. Box 2374,
Chelan, WA 98816, phone (509) 683-1288.
The Minimax 700 is a two-meter glider that
come out at 19 ounces complete with radio
and ready to launch. The Minimax 1000X is
three-meter span (118 inches), and weighs
29 ounces at launch. The wing loadings of
the two aircraft are 3.8 and 8.3 oz/sq. ft.
respectively. Construction of the models is
conventional, however, the parts are so
precision cut that no sanding or trimming is
required during the building process. For
ease of transport, the Minimax 1000X wing
is built in two pieces with a very strong but
light joiner system. For more information,
contact Ron Parcells, and tell him you read
about Minimax in Model Builder.

L] . L]

For those of you old enough to remember,
and for those who would like find out how
a real competition rubber model of the
recent past can perform, pick up a kit for
either the Jabberwock Il or Gollywock Il by
Midwest Products Co., Inc., 400 S. Indiana
St., Hobart IN 46342, phone (219) 942-
1134. These updated classic Wally Simmers
designs of the 50’s are still as competitive as
ever. Both kits feature Micro-Cut Quality (R)
stripwood and printed balsa parts (yeah, you
cut ‘em out!). Kits also include full-size
plans, two sheets of covering tissue, a pre-
shaped balsa prop, and all parts required to
make a folding prop. Both kits are available
in limited quantities from your local hobby
dealer. If not available in your area, call
Denise Taylor at the above number, tell her
we sent you, and find out how you can
obtain the kits. MB
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! uperb engineering and hand crafted All components pre-built, factory finished,
quality are a tradition at SKYWARD R+D. ready to fly + Quick assembly slotted joints for
The fact that our Model 40 and Model 60 left and right wing segments « Flat bottom
were voted ARF trainers of the year airfoil [Model 25 and 40] and Horner type
proves it wingtips to ensure maximum control « Slotted
And now, in the same tradition of excellence, fuselage provides perfect dorsal and stabilizer
we're proud to introduce the SKYWARD 120. A giant alignment for optimum directional stability
1/4-scale version of the ultimate ARF trainer. Zero-styrofoam, lightweight balsa construc-
SKYWARD's reputation is founded on rugged design tion allows easy repair « Pre-molded see through
and leading edge technology. Our ARF's are built to windows + Highest quality hardware
fly right and land light. But at SKYWARD we know and fittings throughout.
what trainers go through. So we build them tough to At SKYWARD R+D we think ahead. When
withstand punishment. you've mastered the art of flight with your
SKYWARD 40, you can modify it
SKYWARD 25 40 60' using our high performance,
| | semi-symmetrical Sport Wing
2-cycle engine (sold serparately).

4-cycle engine | 20-26 | 48-61 | 60-91 Whatever your flying skill,
5

Sold only at better hobby

shops the worldover,
| RCchamnels | 34 | 34 | 4 | 4 |
(Wingarea* | 449 | 730 | 909 | 2127 |

* (sq.in.) 1 SEMI-SYMMETRICAL AIRFOIL

DEALER INQUIRIES ARE INVITED
Skyward Research + Development Laboratory
4660 Decarie Blvd. Montreal,
Quebec HAX 2HS
felephone: (514) 481-8107
3) 2

RESEARCH + DEVELOPMENT

THE SKYWARD 40 FSR

t Weight: 420 gr
Two Stroke/ Glow Plug
.97 HP @ 15,000 rpm
B Conitcibn © .
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Are You Bullet Proof?

Save Your Best R/C Systems

With The Best R/C Receiver; RCD!

RCD "PLATINUM" GRADE
* Dual-Conversion

e right receiver and
2| your system requires.

Il, range test and—

GO FLY BULLET PROOF RCD!

Best Performance & Safety

The exceptional precision of RCD design
receivers assures superior range and
performance!

RCD AMA 1991-listed receivers block
2 IM, 3 IM, adjacent-channel and pager-
repeater interference! AMA 1991 Guide-
lines advise 20 khz receiver selectability.
Pagers FORCE 10 khz, but SAFE R/C
FLYING DEMANDS RCD's 5 khz!

RCD Saves R/Cer's Investments

RCD receivers are Plug-Compatible
to most 80's & 90's vintage FM & AM
Airtronics, Aristo, Cirrus, Expert, Futaba,
and JR products!
RCD has over 20 Nationwide AMA
Sticker Stations who can "Gold Sticker"
any transmitter used with a RCD receiver.
Most 1980's can be re-aligned to "Gold".

* AMA-Listed AM & FM
e 7-Channels

* U.5. R/C Bullet Proofl _
* Dual-Conversion e
* AMA-Listed FM Only
* 5-Channels
* 1 Ounce Micro-Size
» U.S. R/C Bullet Proof!

"SHREDDER" CAR RECEIVER

» Smallest AM Car Receiver! Electro-Glide

* Lightest 2-Channel R/C 0-PA 3 /set
» Best Price/Performance Ecst:.-ssf\gu . CKS
* Noise-Resistant "Pro" Quality « 3 Types Available
# Cars and Boats Only « High-Speed, Accurate+
» Switch Harness Included
» All Mounting Hardware
Also Included!
For More Information: AAAA .
CALL: 1 800-NOW-GO RC wwﬁm 9?01:1'
Abraham Way » Santee,
(1 800-559-4672) PH. (619) 449-1112 FAX (619) 449-1002
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