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The tower surface of the maple engine bear-
ers is tangent to the lower surface of the
wing and paralleitothe model's line of flight.

Because of the awkwardness of getting three engines running at once, ourauthorcame up
with this fixed, whee! chock assembly that could easlly be adapted 1o your current model,
N ttempt to start a multi-engin

EPEL TR o SR 3 1
The wing servo well with access door in-
stalied, The door is required because the
well opening Is wider than the fuselage.

s =

Le: Not t gsset fllerwere thewing mates withthe fuselage. The 3x3x 3 signifiesthatthe model hasthree engines, threewheels, and
three fins. Right: Three fins are necessary because of the large area required by a multi-engine aircratft, Only the center fin has a rudder.

it : B Left: Both rudder and elevator control rods
exit the top of the fuselage. Our author
chose to use V-in. maple dowel to make the
pushrods. Below: Caontrol iinkage for the
aileronsls mounted underneath thewingon
the outside, allowing for easy accessihil-
ity and adjustment of the control linkage

1 ST
2

The two servos in the wing control the alle-
rons and the two wing-mounted engines,
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i But, even though the day was a beauty—  ranthe engines, taxied on the taxi strip, and ;
mild, with sunshine and no wind—only my  did other things, After waiting two hours
friend Louie turned up at the field, Since I  and no one showing up, I decided to make a
didn’t think Louie could handle the Wild  high-speed taxi run before calling it a day.
Hare any better than myself, I waited, With the three engines running and syn-
hoping someone else would come along. In  chronized, I carefully placed the Wild Hare
! the meantime, I range-checked the radio, at the end of our McDonnell Douglas RC
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Plenty of sheeting atthe center section adds much strengthto the wing. The fueltank forthe o ©
center engine is accessible through the hatch in the fuselage. All tanks are Du-Bro 6 oz. permc €
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Left: For additional strength, beef up the bottom of the fuselage with Lite Ply where the landing gearattaches. Right: Looking much toonice
to cover with sheeting, the wing center section is a busy place. The bellcranks shown here are for controlling outboard engine throttles,

Above: Aluminum mounting clips provide additional strength for
anchoring the stab to the fuselage. Right: The dowel pushrods run
in straight lines for easy installation as well as virtually no friction.

Above: The two wing dihedral breaks are located at the outboard
edge of each wing engine nacelle. For a stronger joint, the wing
paneling |8 not cut at the dihedral break lines; instead, it is bent
at the break line and extended out to the next rib. Right: The na-

celles are assembled first, then attached to the wing frarme as a unit,

Club 400-ft, blacktop runway. (Our field is
an RC flier’s dream. The McDonnell
Douglas Corporation built the runway and
a shelter—and they keep the grass mowed
hundreds of feet in all directions.) The plan
was to rev up to top rpm and cut the
throttles after a 200-ft. roll, After checking
all the controls, the throttle was eased full
forward, (All three throttles work together
simultaneously,}

I was struck by how siraight the Wild
Hare was rolling. After about 100 ft.,
suddenly something said, “Let’s go!” The
Wild Hare had seduced me. Almost invol-
untarily, I nudged the elevator back slightly
—and it lifted off in a perfect straight line. I
made a wide, gentle 180° turn and came
back over the field. 1 was so happy 1 let
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loose with some yells (Louie thought I was
in trouble). After about five minutes of
flight and a few slight trims, it made a
perfect landing, I couldn’t believe how

“easily it handled.

It’s a great satisfaction and gives a feeling
of accomplishment to have designed and
scratch-built a plane that flew so well, Of
course, only a modeler would fully under-
stand that. Since its first launching, the
Wild Hare has made 25 flights, at both air
shows and demonsirations, The nice sound
of those three engines is music to your
ears-—a real crowd pleaser. It’s also won
first place at two build-a-plane contests.

Engines, Interestingly enough, the Wild
Hare started out as a two-engine airpiane,

‘When nearly completed, it was found to be
tail-heavy and, instead of adding dead
weight to the fuselage nose, a third engine
was installed, A size .15 engine was added
first but was changed to a .25 for uni-
formity. You will notice that some photo-
graphs of the Wild Hare show a size .13
engine at the fuselage nose. It was just luck
that the design aliowed the fuselage engine
to be added so easily.

If you use the OS5 Max .25 FP engines
with stock mufflers, the Wild Hare will not
be unpleasantly noisy. Its sound has all the
dynamic quality of a squadron of airplanes
flying over, and yet the noise level is less
than three single-engine planes flying to-
gether.




The three fins are attached to the stab with
3/16-in.-dla. dowels and epoxy. With this
technique Itis not necessaryto use gussets.

Construction. As always when buifding
from full-size plans, use the plans for
dimensions and layout as much as possible,
but be sure to match-shape and match-fit
the final size of any part to the related parts.
Also, holes should always be match-drilled
with related parts. Sometimes the paper on
which the plans are printed shrinks, or even
expands, creating small discrepancies in
the dimensions, When all paris are match-
fitted and match-drilled, however, these
differences become uniniportant,

The Wild Hare is set up with zero degree
angle of incidence throughout. All surfaces
ahd all engines—wing, horizontal stabi-
lator, up/down and lefi/right of all three
engiries—are at zero depree of incidence.
The airplane even sits on the ground at zero
degree incidence, How, then, does the Wild
Hare maintain lift? Very simple: The semi-
symmetrical wing has adequate lift at zero
degree angle of attack, It must be right,
because the Wild Hare flies beautifully,

Wing Construction. The wing ribs are
semi-symmetrical, That shape was chosen
because it has lift at zero degree of inci-
dence while still possessing somewhat the
same characteristics of a fully symmetrical
wing. Five sq. ft. in area and with a 63%-in,

Resting in the center section are the servos
that control allerons and outhoard engine
throttles. The author suggests setting up
throttie linkages so that low throttle and low
trim at the transmitter kifls the outboard an-
gines but leaves the center engine running.

The two extra-long mounting pins in the center fin extend com pletely through the stab and
down into the fuselage tail section. This serves to properly aligh the fin and the stabilizer.

Lightening holes In the fins are optional; the weight savings they represent is really not
necessary on this model. MonoKote the stab, elevator, fins, and rudder before assembly,

span, the wing is basically balsa frame with
some plywood in critical places. Thereisno
sheeting in the outboard panels where the

The underside of the wing tips are sanded to
an angle and then sheeted with 1/16 balsa,
This style of tip is lighter than the more cus-
tomary practice of shaping a solid block.

ribs are cap-stripped. Having a MonoKoted
wing with open panel areas allows the wing
to flex—an important advantage if you
should cartwheel on a landing, If a wing tip
strikes the ground in a cartwheel, a frame
wing that’s fully balsa-sheeted will often
break like glass.

The wing is straight in the middle with
two dihedral break lines located just out-
board of the two engine nacelles, The wing
frame must be built in three separate sec-
tions: the center section and the two out-
board sections. The engine nacelles are
assembled and then attached to the center
wing section, The bottom side of the maple
engine bearers is paraliel to the line of flight
and is also tangent to the very bottom of the
wing,

Before sheeting, join the three wing frame
sections at the two dihedral break lines,

Continued on page 36
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Then sheet only the bottom side of the wing,
Do not cut the sheeting at the dihedral
break lines. Instead, bend it and extend it
out to the next rib—a technique which adds
great strength to the wing.

Install the dileron servo and the throttle
servo inthe wing. ( The single servo controls
both wing engines.) Install all servo link-
ages and all other internal wing items.

After all internal wing work is com-
pleted, install the top wing sheeting. As
with the bottoin sheeting, do not cut it at the
diliedral break lines, Al wing ribs and
paneling are %: medium-weight balsa. The
wing and all other areas of the airplane dre
MonoKoted.

Fuselage Construction. Fuselage con-
struction is easy and straightforward. Two
spruce longerons (% x %se-in.) run the full
length of the 43-in. fuselage. First, as-
semble the ¥-in, balsa side panels, spruce
longerons, all bulkheads, and tail blocks.
Install the bottom and top fuselage shieeting
last. The bottom of the fuselage is parallel
to the ground and to thie line of flight,

Empennage. It is common knowledge that

a multi-engined airplahe is easier to control
if it has plenty of vertical fin area, and the
‘Wild Hare has three vertical fins, All three
fins and the horizontal stabilator are made
of Y-in, medium-weight balsa. A rudder is
used only on the center fin,

Each fin is attaclied to the stabilator with
five or six ¥s-in.-diameter maple dowel
pins, The pins are one inch long and are
mounted into the base of the fins. When
installed, they extend % in. from the base of
the fing and are flush with the bottom side of
the stabilator. Holes for the pins are cut into
the stab with ¥s-in.-diameter thin-walled
brass tubing, with ohte end of the tubing
sharpened from the inside. Pushing and
rotating the sharpened tube cuts a clean
hole in the balsa. ‘

The pins and the fins are installed with
epoxy. Competently assembled, the em-
pennage will be plenty strong, and gussets
at the base of the fins won’t be necessary.

Throttles. Alithrottles are operated simul-
taneously. Two servos control all three
engine throttles. One servo is located in the
wing for the two wing engines, with the
other in the fuselage for the fuselage engine,
The throttie setup is designed so that se-
lecting low throttle and low,throttie trim
will shut off the wing engines, leaving
control and operatlon of only the fuselage
engine and maintaining minimum flight,
With thiis feature, if one wing engine should
cut off in flight you can stop the remaining
one and continue on the center engine,
Most of the time, I purposely land the
airplane with only the single center engine
running, If you come in too high for a
lariding, the center engine will evén take the
airplane around again.

The Wild Hare has never been flown
with one wing engine stopped.. My future
plan is to put a limited amount of fuel in one
wing tank so that that engine will cut off




before the other one, It is possible that the
airplane will remain controliable even with
only one wing engine functioning, After afl,
there is plenty of fin area and the engines
are closely coupled, However, if the Wild
Hare does become erratic, I can always
shut off the other outboard engine,

A special wiring harness must be used to
operate the two throttle servos simultan-
eously. You can accomplish this by using a
dual-servo harness, available from most
RC radio manufacturers. Or, you can save
a few bucks by making your own harness
from an extra aileron extension cable.

To make your own harness, cut off the
plug at one end of the aileron extension
cable, leaving the cable and the socket.
Splice this cable into the center of the
throttle-servo cable in the fuselage. Always
take care to solder corresponding wire
colors together, Insulate the wires after
soldering. You can then plug in the wing
throttle servo to the spliced cable socket.
The end-product; two servos working for
you instead of one.

Tips. The soldering of Ye-in. music wire to
threaded brass couplers is a critical op-
eration, Threaded brass couplers are often
used at servo arms and control surface
horns. Ifthe soldering operation is not done
properly, the solder between the steel music
wire and the brass coupler will not hold.
Never trust the solder contact alone to
hold.

Before applying the solder, use a file to
make several small notches in the music
wire where the soldering will occur. The
notches will take the load. Also, use solder-
ing paste and plenty of heat when soldering,
Failure to use soldering paste can prevent
the solder from bonding,

This procedure also applies tothe solder-
ingof landing gear wires. The notchesinthe
landing gear wire should be placed at the
soldering area, which is then wrapped with
.040-in.-diameter bare copper wire, Again,
the use of soldering paste and ample heat is
necessary, If you follow these procedures,
ordinary solder can be used. The soldering
paste is available at hardware stores and is
the same type used by plumbers to solder
copper water pipes.

All control linkages and control surfaces
must operate freely with no binding, This is
important because it prevents excessive
drain on receiver batteries, The harder a
servo has to work, the more drain it will
impose on the batteries. For example, an
over-tightened screw at a belicrank bearing
can cause the battery drain to be so high
that your flights for the day could be cut in
half. This could account for receiver bat-
tery failure oceurring earlier than you had
anticipated.

To check for linkage binding, mechan-
ically disconnect the servo from the control
linkage, The control surface hinges and all
linkages should then work absolutely freely
with no binding (not even a slight binding).
‘This also includes the throttle and nose gear

steering controls, )
Continued on page 139
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6FG AM w/4 Servos.........
4FG AM w/4 Servos.........
4NL AM w/3 Servos.........

265.95
183.95
168.95
159.95
149.95
Special......... 132.95
Cerreneenesaae.. 107.95

e B o4 a BN S SR YRR R
R R N N

R R R )

S-38 Servos.....o ..., e eeeaaaa ... 1905
S 2B GBIV, .ttt it i e e .. 19.95
" - - GLUE
0RNARARAN vTTvv""Tvﬂ Mot Stuff Super or ARG, 2 0% erererinerrns 4.50
4 Mol Stuff Superor Aeg. Y2 0Zu . vervremaras .50
L —COMBO SPECIAL— | KIGKHE 3 020 1 0evavenesssasensenmnrmssornes 425
2 4 Kloka® B 0Zvivvvvrnnrrancrarsnrarcrrninsnras 5.25
}  Goldberg Electra Deiuxe Kit §  ZAP 2on {thick of hInhesrerrrererrere, 545
¢ Futaba FP-4FG Radio ] ZAP 1 oz, SRIGK Of thind vv e vererreenesnnns 2.85
4 Both for Only........ $164.95 4 ZAP 10z, (eXh o vivvernns
4 4 Jet or Super et 2 oz,
B A o A A A A A A Jet or Super Jet 1 0z
Slow Jet J oz........ f
RIC ENGINES Jet or Super Jet ¥ oz..

MUFFLERS INCLUDED

Enya SS25BBTV.............. 59.95
Enya SS40BBTV........... ... 76.85
Enya SS45BBTV.............. 88.95
Fox Eagle 111, .......vvvnnen 75.95
K&B 20 RIC............... .., 2B.95
K&B 40RIC. ........cvvnnens 47.95
K&B .45 Sportster...... e 48.59
K&B B1RIC..........ccintt 57.95

Wmﬂ##ﬂfmmmmﬂm

% ARE YOU TIRED OF POOR

Q
Q
2:00 P.M. AND HAVE YOUR ORDER SHIPPED TODAY! '\E :
AT I IIIIIIN

Goldberg Kit Specials

Eagie 63.....c0vevrennns . 46,95
Eaglet 50......c.000v0e.. 29.95

Cub.....vvvsinienisnan... 57.85
Electra.....cviivninennnns 38.59
COVERING MATERIALS
MONOKOtE DPAGUEe. .....ouvenrirniviairsnen 6,75
Monokote Transparent........ccoviviavian 6.75
Monokote Metallt, . ioiviiiiiiaiiriiiiinns 7.40

SERVICE? CALL US BY

PRICES SUBJECT TO CHANGE - SOME QUANTITIES LIMITED

g

Ty 1

F44 Sport Scale Corsair
Almost ready to fly
The handling characteristics of this "Gull
Winged Beauty" are greatH Either slow or
fast, it tracks straight and true, Mo stalls, no
wingovers. You can even install retracts,
Fully aercbatic. Easy and quick assemibly.
YiSA MasterCard C€.0.D.
Watch for new .90 size P

» Balsa stab, fin and rudder - Balsa skin fuse\
& wings « NEW! Piywood dihedral braces « Alf

up welght 10 lbs, » compiete decals » canopy

and cowl « NEW! Fiberglas cowl (extra cost) »

All hardware supplied - Formed landing gear »
Four channel » Complete instructions

2-cycle, .75-1.08; 4-cycle, 50~1.20

P.O. Box 23056 + Austin, Texas 78736

+ 72" wingspan-—875 sq. In,

Rec. engines:

$189.00 For Complete Kit
+ $10.00 shipping & handling

D & R AIRCRAFT MFG.

. (512) 288-2055

-51 early summer

/
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Safety/Preston
Continued from page 26

out if there is no existing telephone nearby.
Another thing that I can suggest is for clubs to
draft a proceduré to be followed in the event that
there is an accident that requires medical assis-
tance. Where are the nearest telephone, rescue
squad, and hospital? If the club flying field has a
bulletin board, this information should be posted
in a prominent place. :
Have a safe month,

John Prestoni, 2812 Northampton St., N.W.,
Wcisln'ngtan, D.C. 20015.

Wild Hare/Henry

Continued from page 37

Engine Starting. Don’t ever—and I repeit,
don’t ever—start a three-engine airplane
without first completely tying it down so
that it cannot move forward or backward.
Failure to tie the plane down could cause a
high-speed propellér to be driven into your
hand or leg. One method I highly recom-
mend is to build a simple wheel chock rig.
Use the fixed wheel chock rig to immobilize
the airplane when starting the engines.
After all engines havé been started and
synchronized, lift the airplane up and out of
the rig. o

When starting, start both wing engines
first and the center fuselage engine last,
Whichever wing engine you start first de-
pends on whether you are right-handed or
lefi-handed. It’s a good idea to have the
needle valve preset on the center engine
before starting, It’s too late to reach for that
center needle valve with the wing engines
operating—that’s a ‘“rio no.” Also, it’s
mandatory to use a tachometer fo syn-
chronize the engines’ rpm, especially the
two outhboard wing engines. For the sake of
safety, - always use the tachorheter and
adjust the needle valves from behind the
engines. The center engine really does not
need to be synchronized.

How does it fly? Those three engines give
the Wild Hare power like a tractor. Al
though it doesn’t fly extremely fast, the
airplane climbs out straight and flies where
you point it. It’ll climb out at a 45° angle to

out of sight if you’ll let it,

The first flight required hardly noticeable
changes in trim. settings. The Wild Hare
does rolls, outside loops, inverted flight,
and power-on spins with ease. I could
probably coax more out of it, but I'm not a
hot-dog pilot, Engine torqué has some
effect only on very tight maneuvers,

I plan to fly the Wild Hare with my Fly
Seat-—the full-scale cockpit I designed for
flying RC models. (The Fly Seat received
magazine publicity ten or more years ago, -
and drew hundreds of letters from every
civilized country in the world, Someday I'll
donate it to the AMA Museum, but not
until T fly the Wild Hare with it.) If you
build one of these great-flying, straigh-
flying machines, write and tell me about it:
Ed Heénry, 25 Gold Run Dr., St. Peters,
MO 63376, Tel. (314) 441-5827. -

TX Setup
Continued from page 43

dual-rate switches, On my Airtronics CS7P
transmitter; I counted twenty three of these
settings that could be made before I ever
began twiddling the sticks, trim controls,
rate switches, or rudder-coupling switch!
I have not yet lost a plane due to incorrect

transmitter setup, but I have come close

enough to make me worry about it, For
instance, I use the same fransmitter with a
power model. and a Glider. Each model
needs quite different servo throws on the
various channels. More than once I have
found myself trying to fly the Glider with
wildly oversensitive rudder and elevator
response, or the aerobatic power model
with barely enough control authority to
complete a circuit and land. Luckily, no
servo reversing was involved—or I would
have had a chance to experience backwards
control response as well.

So this freedom to customize transmitter
parameters is wonderful . , , ds long as the
equipment is used with only one model and
theé settings do not get accidentally changed!
However, if the same transmitter is used
concurrently with several models it is
nearly certain that serious flight problems
will arise, unless one has—and uses--some
kind of checklist or reminder notes to verify

Continued on page 143‘

PRECISION MODEL PRODUCTS

(7]

[id4

Made in the U.S.A,

PROP NUT ADAPTORS

'RUBBER & ENGINE
POWER FREE FLIGHT
CONTROL LINE
Kits,Engines & Acces.
Display Model Kits

BENTOM - BREOWN JR - CAMPBELL
I COMET - COVERITE . - COX - DUBRO
EASY BUILT MODELS - ENYA - FAl - FLYLINE:
1 FOX - GOLDBERG-- GOLDEN AGE REFRO
P GENE DUBOQIS - GUILLOW - K&B - K&S - L. R.
MRC - OS MAX - PACTRA - PECK-POLYMER
PERFECT - R/N MODELS - SEAGLEN - S1G
STERLING - SULLIVAN - SUPER TIGRE

WILLIAM'S & OTHERS
ESTES MODEL ROCKETS

Send $1.00 in Cash, Check or Stamps for our
44 page (tabloid size) DISCOUNT Catalog
900 illustrations over 700 Kits to choose from
MAILORDER - PHONEORDER - IN 5TORE

PENN VALLEY HOBBY CENTER

J TAFFINDER - TELCO - TOP FLITE- TREXLER

INTERCEPTOR

Ready to Fly $6.95 or U-buitd Kit $4.9
Note: Please add 63 for P & H for 1513 modsls ., .
Add 10 % of price for ench additional modal.

. Ml.o,’
: %{W COMPANY

P.0. Box 68132
Portland, OR 97268

BARSTOCK
ALUMINUM SPINNERS%_

st Ul S

RETAIL  APPROX.
PARTNO.  SIZE PRICE  WT.
TTA75-B ... 13047, ... $i295 .. 0.9502.
TT-200-B ... 2" . ......... 13.95 .. 1.00 02,
TT-2258 ... 2.9M4" ... .. 1485 .. 15502
TT-2268 ... 214" (FA} .. 1695 .. 14502
TT-250:8 ... 2-1/2" ....... 1695 .. 1.880Z.
TT-251-B ... 24/2"FAl ... 1895 .. 1.6602
TT-275-B ... 234" ....... 1985 ., 2,150,
TT-276-8 ... Z3/4"(FAY) . 2195 .. 20002,
TT-300B ... 8" .......... 2395 .. 25807,
TT-301-8 ... 37(FAl} ...... 2585 .. 2.470Z,

3 Pieces (Cone, Back Plate,
Retainer Screw)

Note: 3 and 4 Blade Spinners
Available in All Sizes
{Add $3.00 Per Spinner)

i

R

RETAIL APPROX.

G

PARTNQ.,  Size PRICE  WT,

TT140-A ... 14-28 ..., .. $345 ... 0.610Z
TT-B10-A ... 6x1.0mm ... 335 ... 06302Z
TI-710-A ... 7x1.0mm ... 395 ... 0.820Z
TT-616.A ... 5/16-24 ...... 3.95 ... 0.760Z
TT-810-A ... 8x10mm ... 395 ...0.7602
T¥-825-A ... Bx1.25mm .. 3.5 ...0.750Z.
TTA76-A ... 3824 ....... 495 ... 1170Z.
TT-125-A ... 10x1.26mm .  4.95 ... 1.150Z

3 Piece Set {Nut, Washer and
Machined Bushing)

Add $3.50 Shipping and Handiing
Prices subject to change without notice.

837 W. Main St. Lansdale,Pa. 13440

ROMCO MFG., INC. » P.O. BOX 836
SOUTH HOUSTON, TEXAS 77587
(713) 943-1867
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