Smaller, lighter, cleaner, Ed’s Orion replaces
modified “Astro’ he flew last year. Important

Smoother maneuvers, better approaches and
landings, improved ground handling, spark-
ling performance are yours with this fine
“multi’’ for RC. Engines in the .45 class.

Smaller stabilizer, further forward, drops the
tail during slow fiight, approaches, getting Above—Ground handling excellent. Gear design

away from high-speed touchdowns, ballooning.
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feature is balancing of aileron effect to elimi-
nate yaw. High stab gets away from downwash.

Elevator area, movement, must be as specified.

(see text) helps control effects of side gusts.

by ED KAZMIRSKI

Editor's Note—MAN has not pub-
lished a contest multi-control RC design
since the Astro Hog in April 1958. The
“Astro” has been so widely accepted as
the airplane for this event that, until
now, no equal, or better, ship has been
available. In capable hands, the Orion
achieves a new standard of high per-
formance. Its designer, Ed Kazmirski
modestly makes no claim that the Orion
is a better airplane. In MAN's opinion,
the Orion is the best multi offered to
date. But remember that we, not Ed,
said that!

The Orion, like any airplane design,
is one answer to a problem. The prob-
lem, in this case, was the need for a
ship capable of more nearly perfect
maneuvers. Through 1959, I had flown
the Astro Hog design, but with various
modifications to improve maneuvers.
But it takes more than an Astro to beat
an Astro. While it is always possible to
cite areas of possible improvement in
any design, it is not possible to off-
handedly put a design on paper that
would achieve these improvements, es-
pecially when the existing design is
conceded everywhere to be the airplane
for multi competition.

A list of performance standards must
first be established. By studying our
own past contest experiences, certain
weaknesses, which occurred during var-
ious maneuvers with our past ships,
were evident. Mainly, it was decided
that a good contest ship had to be
smooth flying at all times.

. Keeping all of these things in mind,
an entirely new design was worked out.
The ship then went through a develop-
ment period of about five months. Dur-
ing this time we worked on everything
we felt would increase the performance
of the ship. This resulted in much flight
testing, working with “moments”, cen-
ter of gravity locations, and wing and
stabilizer areas. A good design involves
a lot of compromises.

For a long time, we felt that the stab,
being mounted on the bottom of the
fuselage in line with the wing “wash”
caused some problems in certain flight

.attitudes. Even in dead calm evening

air, we noticed some buffeting in last
year’s ship. This we thought was
caused by wing wash over the stab.
The new design has the stab mounted
well above this area, plus being trimmed
to fly tail high in level flight. This high
stab location does appear to give an im-
provement in smoother flight.

Since ailerons are used a good part
of the time, any improvement made
here would be a big help. We went out
to the local airport with a pad and
made sketches of the many different
types of hinging arrangements found on
full-seale air- (Continued on next page)
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Standard plastic tank fits close to engine. Carved soft blocks
give top fuseluge shape and strength. Notes on plug, fuel, given.

Below—Rudder, elevator, engine serves side by side, mounted under

Aerodynamic cleanness helps maintain wide safety margin above the
stall speed during maneuvers —note careful fit of the tank hatch.

craft. They all seemed to follow a regular pattern except
the Piper Apache, Its ailerons were hinged below the
bottom surface and behind the leading edge of the aileron.
After making a mockup of this type of hinging and study-
ing its action, we found that it might solve some of our
problems.

When we apply right aileron, that aileron goes up,
and the left aileron goes down. At this time we want one
unit of pressure pushing the right wing down, one unit
of pressure pushing the left wing up. Also, we should have
one unit of drag on the right wing and one unit of drag
on the left wing. This would give us a good turn or a good
roll. On the conventional aileron this is where we get in
trouble. When the left aileron (Continued on page 48)
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ANIL SSIW

With the new airfoil design, she’s the
sweetest flying R/C plane in thesky. ..
right side up or inverted! Miss Tiny is
big enough.to handle gear like Minex
and Orbit 4-channel, and the new tran-
sistorized 2-channel CitizenShip — all
with an .09 engine. And she's a real
sweetheart of a performer with any
late model single.channel equipment!

MISS TINY $5.95

Wingspan 46”. Finished
cowi. Die-cut parts.

The
"GHOST" &
o A
u?’&_h : $2095 ‘g}f_ﬁ;‘i d
A-1 NORDIC S
GLIDER e~

-'u,f_::%'?“v_ /

Only A-1 Class Nordic Glider on the
market! Adapted from latest, hottest
German designs. With Auto Rudder and
Pop-Up De-thermalizer,

Toshi Matsuda’s ZERO

e
Kit $3.95

See for yourself the super
performance that has already won a
string of Firsts! At a recent contest the
“‘anyone can get 5 minutes” models were
doing 3 to 3% minutes. Tosh dethermal-
ized his ZERO three times straight at
over SEVEN MINUTES. Does that tell
the story? Designed to use ALL the power
of the best .049s!

<

for .049 % ;

True Delta characteristics in a job that
was thoroughly proven before being
announced.

Just $2.5

Ask your dealer, or send M. 0. and we'll ship pre-
paid. (Mr. Dealer: If your jobber won't supply you,
send M. 0. for prepaid shipment, regular discounts.)

<

ODELCRAFT

8945 SOUTH WESTERN AVENUE
LOS ANGELES 47, CALIFORNIA

all the parts at least three coats of clear
dope.

Install the tail surfaces, Cement the
stabilizer in the fuselage notch. Use soft
wire as surface hinges or cement them
permanently in place using spacers made
of 1/382 x 1/16 in. balsa x 4 in. long. Three

inges are required per surface. Cement
wing to the top of the fuselage. Carve the
cabin front and cement it to the under
side of the wing.

Locate the engine on No. 1 and mark
the holes for four motor mount bolts, Drill
these and mount the motor, Locate this
on the front of the fuselage and cut clear-
ance holes for the nuts in No. 2. Cement
the firewall (No. 1) to the fuselage. Cut
the windows and windshield from thin
celluloid and cement in place. Trim ends
of the struts to fit at the position shown
on the plans (x).

Color dope the entire model in your
choice of a color scheme. At least three
coats should be applied. The model illus-
trated is orange and white with black
license numbers. Cement the struts in
place. :

Now you can add details as desired.
These include jury struts, thread tail brac-
ing, landing gear bungees and braces, fuel

cap, navigation lights, ete. (I omitted
the bungee and landing gear braces be-
cause they take a lot of beating on the
nonscale landing fields.)

Now install the wheels. The main
wheels are replacements for the Cox
Thimbledrome TD-3 model and are ideal.
They are extremely light, strong, and of
good scale proportions. Any other wheel
of equivalent diameter can be used. Retain
them with small washers soldered to the
landing gear wire.

I took a % in. diameter wheel and ground
it down to ¥ in. diameter to give it the
squarish contour of a full-sized tail wheel.

If your paint job is not fuelproof, give
the entire model at least one coat of good
fuel proofer.

Flying: The center of gravity of the
model should be 1% in. behind the leading
edge of the wing, If it is not in approxi-
mately this position, ballast the model to
get it there.

Now, if you have tall grass available,
test glide to get a smooth glide in a fairly
straight line. If not, try letting the model
take off with low power or the prop on
backwards. If there are any disastrous
turning tendencies they will show up be-
fore it takes off and can be corrected by
turning the rudder to the opposite side by
a slight amount. Finally, give the model
full power and prepare for a chase if the
Pee Wee tank is full. T lost my first Col-
legiate on a combination of a {ong motor
run and strong thermal. Good Luck.

Orion
(Continued from page 11)

moves down, we develop lift on the left
wing panel. And when we get lift we also
develop drag, more drag than the right
wing panel. We now have an airplane that
is rolling to the right and slightly yawing
to the left. We try to compensate for this
by using differential, that is, to use more
“up” on the up aileron, in relation to down
travel. This has its difficulties, though; and
cannot be satisfactorily worked out for
all air speeds and attitudes.

Now let us take the new aileron set-up.
As the right aileron moves up, the leading
edge of the aileron pushes its nose below
the bottom surface of the wing. This does
two things. It causes drag on the right wing
panel to equalize the drag on the left
panel. It also takes some air from heneath
the right wing and puts it across the up
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D220 KLIPS

START ENGINES KWIK

Du-Bro now offers three new
klips—designed to do the job
better!

“1, A" KLIP )
TP

No. A11 "1/, A" Klip only.39¢

pesiGNED ©f 3 No. A12 “V5 A” Klip with
ESPECIALLY wire cord set . .59¢
FOR .020 to SR Ul

53 cheihes No. A13 “1/, A" Klip with_

wire cord set and
Battery Klip ...79¢c

“ONE BITE-OK TIGHT"
No. K1 Kwik-Klip only. 39¢

No. K2 Kwik-Klip with
wire cord set . 59

No. K3 Kwik-Klip with
wire cord set and
Battery Klip .. 79¢

\J BATTERY KLIP P2

No. B1 Battery Klip only 39¢

Wire cord sets have
heavily insulated,
ja1 30” twin conductors.

Sold by Better Hobby Dealers Everywhere

RADIO CONTROL

5. N, ESCAPEMENT .§5.95
VARI-COMP $8.95
R. E. VARI COMP -=-$975
DUAL COMBO . .. $18.95
DURAMITE MULTI

SERVO . . e $12.95
QURAMITE SUBMINIATURE

ELECTRIC MOTOR . .. §3.95

ACCESSORIES
Custom R. C. HOOK-UP- WIRE
Nylon TAIL WHEEL BRACKET _
Nylon CONTROL HORN
See them oll @t yi

50c

-25¢

BONNER: SPECIAETIES

e

Weigh less than 1/2 oz., Size:
3/4 H., 17/32 W., 1-1/16 L.
Mounting: One screw; Coil:
5000 ohms; 7,500 & 10,000
ohms at extra cost.

Deluxe adjustable
NEW! SILVER PALLADIUM Contacts
RC Experts - prefer Gem’s MICRO
version . . . you adjust in the freld!
New contacts supress arcing .. .won't tarnish,
corrode or oxidize. Harder, wear better. Resist
“welding’ or “sticking”’. Extra tie point mounts.
Highly sensitive...crash resistant
con%trgction. - Still 5495

JAICO Products At Your Dealer

1921 W. HUBBARD
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aileron, making it more effective. After
building and testing a wing using this set-
US’ it proved a big improvement in all
aileron maneuvers, Another thing we dis-
covered is that, for the same degree of
aileron deflection, an even better roll rate
results. This meant that our aileron was
more efficient, After studying the plan and
possibly making a few templates of the
aileron you will see how it works.

While working with stab areas and CG
locations we found, that by reducing the
stab area and moving the CG back, our
landing approaches were improved. The
ship was much easier to land because of
a lower landing speed. Our thinking on
this is that, while full power is on in high
speed flight, the stab does a good job of
holding the airplane in its proper pitch
attitude. As we reduce power during the
landing approach, the airplane naturally
slows down. Now, at this point, with the
stab loaded by the CG being considerably
farther back t]);an normal and the stab area
being on the small side, the plane tends
to sink slightly. This gives us, in effect, a
greater angle of attack; and results in a
slower landing speed.

The ship originally was flown with a
straight wing at about a 17-ounce wing
loading. On windy days the approaches
were just too slow, and so we decided to
reduce the wing area. We made a layout of
a tapered wing (maintaining aileron mo-
ment) using about 100 square inches less
area. Flight tests with tapered wing
showed a big improvement in the per-
formance. It is well worth the additional
time required for construction. The smooth-
ness of flight is so obviously improved
that we fe(ﬁ the old straight wing is now
obsolete as far as a contest ship is con-
cerned.

Another line of thinking, that we feel

is important in contest ship design, is that
the plane should fly at the proper speed.
For an example: we have a ship that stalls
at 20 mph and flies at 30 mph. At a con-
test we have a 25 mph wind; our ship
would penetrate at the rate of 5 mph. if
we call three loops, we end up downwind
a considerable distance from where we be-
gan the maneuver. More importantly, as
we give up-elevator, the ship immediately
starts to slow down and, as it approaches
the top of the loop, the airplane is near
the stalling speed. At this point the ship
becomes very unstable ang, though we
may get through the first loop, the second
ami, third loops are not up to standard.
This thinking goes for a good part of the
maneuvers we do. It is the reason we see
fliers dive before doing a maneuver and,
according to the book, lose points.

Now take a ship that flies at 50 mph
and stalls at 20 mph. Flying straight and
level, we call three loops. Being well above
the stalling and unstable speed the ship
goes through the three loops effortlessly.
In fact, if we continue to hold back on
the stick the ship would loop indefinitely.
These figures, of course, are only approx-
imations.

We believe that one reason why low
wing airplanes have a reputation of being
hard to fly, is because, originally, they
weighed in at 7 to 8 pounds. With a “35
engine” they were continuously near their
stalling speed. Thus, they were quite un-
stable ang very difficult to fly.

When the “45 RC” was installed, their
flight characteristics improved. So one
might say, why not install a “60” and fur-
ther improve performance? Our answer is
that there is a limit to the size of engine
we can use simply because we cannot

|
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The NEW Kraft receiver and trans-

mitter, designed and approved by
Phil Kraft!

This is nof a Kraft “type” receiver
... it is the only receiver that carries
the designer’s approval.

The receiver features faster pulsing,
IEI plug-in electrolytics, Dean's
relay, printed circuit board, and all
necessary components — at no
increase in price!

Only $1 Q%5

THE KRAFT TRANSMITTER

Designed for the Kraft receiver
and other tone receivers requiring
a cps of 400 at 100% modulation.
Housed in a 3” x 5-%" x 8" cabi-
net; includes 54" telescoping
antenna, all tubes, all transistors,
all necessary parts, plus printed
circuit base.

Only $22%¢
(excluding batteries)

SEND FOR THE FREE 1960 ACE R/C CATALOGI
Features many hard-to-find R/C values.

Ace RIC East

Hee Radie (oatrol
BOX 301
HIGGINSVILLE, MO.

2029 W. CARY ST
RICHMOND, YA

Step up to Winning M|

CHOOSE FROM
FOUR FOUR
= 29's 35's
8 top performers . . . latest
and best in winning design
by America's oldest
established engine mfr.

and

MODEL
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Thoroughly designed
every time up!

Log more time ALOFT! Clean-burn
dome combustion . .. blow-out proot
gasket. . . forged alum-alloy connect-
ing rod . .. high fuel lift carbureter. ..
balanced crank.. . lapped-in piston...
superb main bearing...and MORE!
Know ALL the Forster features.

Shake hands with happier flying!

WATER JACKET

The Forster water
cooling system is
ideally adapted to
many special
requirements of use
and conditions. Try
this fine maodel.

FORSTER-APPELT Mfg. Co., Inc. ® 67 Lanark Ave. * Lanark, IIi.

SPEED CONTROL
Forster control
system is basic,
sure, reliable.

...Iit assures you max
performance

FULLY GUARANTEED | Address

1960

.= SEE your DEALER or write
FORSTER-APPELT Mfg. Co., Inc.
67 Lanark Ave. ® Lanark, M.
Please send postpaid the engine
checked below. lenclose $_ .
29R
29RC

Air cooled . . . $14.95

Speed Control . $19.95

29RW  Water Jacket $19.95
& Water Jacket . $24.95

Air cooled . . . $14.95

Speed Control . $19.95

35RW  Water Jacket $19.95

O
O
O
[0 29RCW Speed Control
O
O
O
O

35RCW Speed Control *

[] | am sending old engine to
appraise for trade-in up to $5.

.. . Enjoy More time aloft!

EASY STARTING o POWERFUL
SMOOTH e RELIABLE
Fly Forster and you fly
the finest! Forster’s proud
tradition accepts no
compromise with quality.
Painstaking engineering,
tolerances, metals, assembly,
inspection . . . all must
meet the most exacting
requirements before the
best engine you ever had
leaves the factory.

& Water Jacket . $24.95
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