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Overall shot of our inexpensive 1/2A trainer trim on tail area is gold Mylar film os pack- Meodified 290 engine has almost as much power as
or semi-profile 1/2A Proto speed plane. Shiny  aged by Sig. Other trim tapes work equally well.  the famous Cox Sky Hopper .049 shown in box.

290-SPECIAL By DALE KIRN . . . PHOTOGRAPHS By PAUL GATES

Designed for use with Cox plastic control-liners, the 290 engine is its best-kept secrets. Our
author, a Cox engineer, uses it for this exciting 1/2A Proto machine for junior and expert alike.
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Top, close-up of tank, modified engine and landing gear detail.
Above, simple modification of Cox “D” handle, drill holes, lace through.

B To the best of my knowledge, here is
the first 12 A control line plane designed
especially for the Cox “290” .049 en-
gine. It is not only an excellent trainer,
but it is the least expensive 2 A Proto
plane (semi-profile) that a Junior can
build and expect decent performance
from.

So what's with this 290 jazz? Actu-
ally, it is an outgrowth of the Cox 190
engine, designed in 1961 for their Shinn
plastic ready-to-fly plane. Today, the
290 is the replacement engine for all
the Cox ready-to-fly planes that require
an engine without the tank being an
integral part of the engine.

At first glance, you will notice that
the crankcase and cylinder look like the
ones used on the famous Babe Bee.
~ Well, you are right — almost that is.
However, the 290 cylinder has two by-
pass grooves — thus making it more
powerful than the Babe Bee. And with
the Tee Dee .049 “trumpet” glow head
(part #1702) you have more power
than a Medallion .049, and almost the
power of the Space Hopper .049. Check
Chart #1 for comparative RPM’s of
these engines.

There were several different produc-
tion versions of the 190 series engine.
The first one used one bypass groove in
the cylinder and was used in the Bendix
Racer, P-51 Mustang, Super Cub, and
the L-4 Grasshopper.

It was found that additional power
was required for a few of the heavier
ready-to-fly planes such as the Stuka,
Helldiver, A-25 and the T-28 Advanced
Trainer. All of the engines in these
planes use two bypass grooves for the
cylinder porting and the power is notice-
ably improved. The standard 290 en-
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CHART #1

COX .043 ENGINE COMPARISON TESTS
ENGINE GLOW HEAD RPM
Medallion .049 302-1 14,750
Medallion .049 *1702 15,500
290 (Stuka) 302-1 15,000
290 (Stuka *1702 16,000
Space Hopper 302-1 16,500
Space Hopper *1702 17,250

All tests were made with the same Cox
6-3 prop and Thimble-Drome Racing Fuel.

Weather conditions: Temperature—70°;

Humidity—38%.

* 1702—High compression glow head is
standard equipment on Tee Dee
.049 engine.

gine is equipped with a low compression
head—Ilike a Babe Bee.

The type of needle valves used has
changed several times. The first ones
were solid brass with a tension spring
and washer. For some time many needle
valves were a two piece affair with a
yellow poly propylene extension molded
over the brass thread portion. No spring
was supplied with that set-up, since a
slit was cut in the threaded area and
filled with nylon. It worked fairly well,
but after several flights would not hold
a setting. The latest version is a one
piece brass needle valve with a spring
(no washer this time). A longer brass
needle valve is used in the A-25 and
T-28, but is hollowed out for lightness.
"Nuff said about the needle valves. . . .

Biggest distinguishing mark of the
290 engine is the all-plastic backplate

Above top, before and after of standard 290 backplate. Use knife to trim
excess plastic. Above, modified 290 engine with 1/32" short steel brackets.

and carburetor housing. A regular Babe
Bee reed (and reed retainer ring) is
used for fuel admission into the crank-
case. Hence, the engine will run in
either direction—a great asset as will
be pointed out later on.

The big disadvantage (for any mod-
eler) of this type of backplate mounting
was that it would only fit into a Cox
ready-to-fly plane. Once the plane was
crashed beyond repair, it was of no
further value to the individual unless
he spent a little over three dollars to get
a conventional Babe Bee fuel tank as-
sembly. Needless to say, not very many
went to this extra trouble and expense.
Probably the majority of these engines
are still in a desk drawer or possibly
have been given away.

Every year, several hundred thousand
of these engines are produced and sold
in Cox plastic planes. The source to a
modeler is virtually unlimited. For many
years, this 290 engine sold for $3.49 and
just recently went up to $4.49. Yet, in
spite of the very reasonable price, it
never did gain modeler acceptance for
two reasons: Most modelers were not
aware of its power potential, and even
if they were, there was no real obvious
way of mounting it in their particular
plane.

Becauge of these reasons, the “290
Special” was designed and built to
see what could be expected (perform-
ance wise) of this engine with a rela-
tively simple mounting bracket. As you
can see in the picture, the ‘“excess”
plastic was cut off the backplate and
two symmetrical brackets are used to
hold the two brackets to the backplate
and four #3 x 3 long wood screws
hold the (Continued on page 43)
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290—Special
(Continued from page 13)
“bracketerized” engine to the basswood or
hardwood mounting plate on the front of
the plane (see plans).

Both of the engine brackets are sym-
metrical. But it may be necessary to elon-
gate the wood screw holes for final align-
ment. Naturally, for best results, the engine
should not be pointing up or down. A
small T-square laid on the bottom of the
wing can be used to quickly check the
alignment with the propeller.

With this type of mounting, the frontal
drag is comparable to that of a side mount-
ed Tee Dee .049. Plus, it has an additional
advantage as the needle valve is consider-
ably further away from the propeller as
compared to the Tee Dee version. Less
chance of “nicked knuckles” this way. . . .

On the 290, the needle valve assembly
is considerably more trouble free than a
Tee Dee, as a simple spray bar with one
hole is used to meter the fuel. The Tee Dee
metering system involves 3 small*holes in
the venturi and they can get clogged quite
casily and cause hard starting or, if it
clogs during a flight, will cause a lean run.

For ease of operation in this particular
plane, the needle valve was placed on the
inside of the circle to minimize breakage
or bending in the event of a crash or nose-
over landing.

Very little work is involved in cutting the
excess plastic off the backplate. Some of
the earlier 290 type engines used a plastic
material that was “milky” in color, but it
had the same dimensions as the red ones.
And for a short time (around 1963) sever-
al thousand 290 engines were made with an
aluminum backplate. These were the ones

‘that were used in the Spook stunt plane

(all plastic kit). Here again, these were
made to similar dimensions as the red
plastic ones.

Therefore, it doesn’t make any difference
which backplate you use. They are all
basically the same, except for the two
different length needle valves. Here, we
would suggest using the short ones, as the
thread area will last longer.

Very little need be said about the con-
struction of this plane. Only a few areas
may need additional explanations.

First, the Veco tank forms a major por-
tion of the strength of the front of the
plane and should be securely glued into
position. Before placing the tank into the
plane, it is recommended that the two air
vent tubes be removed and “capped” and
a new single air vent be installed for best
performance.

‘This new air vent is made from annealed
3/32 O.D. brass tubing. If you have never
annealed brass tubing before, it merely
means passing it through a flame until it
gets red hot—then letting it cool off. After
it is cooled, you can bend it as shown on
the drawing AFTER it is soldered into the
tank. Be sure to file a 45-degree bevel on
the end of the tube before soidering it into
the tank (see sketch or plans).

The reason for this type of air venting
is two-fold. It not only gives a consistent
peak engine run, but it also prevents raw
fuel from splatiering all over the plane
when the engine is running.

Filling the tank can be accomplished in
two ways. One way is to transfer the fuel
into the air vent tube and hold the plane
“nose down.” With this method the needle
valve must be open a few turns to let air
in the tank escape during the filling process.
When the tank is full, you will hear a
“hiss” in the needle valve body.

The other way is to disconnect the fuel
line from the engine and fill through the
fuel pick-up tube. Now, you will have to
hold the outside front corner of the tank
high. When the tank is full, it will squirt
out the air vent tube.

Engine should be peaked out before
releasing plane with this type of venting.

The landing gear wire 1s recessed into
a Y4 thick basswood piece just in front of
the tank. Use a #11 Exacto blade to cut
this groove area. Then the front firewall
is glued onto the front of this piece. Make
suré the wood grain direction on the two
pieces agrees with the plans.

If the plane is to be used for a trainer,
you may leave off the rear brace as a
bouncy landing is not objectionable. But
if the plane is to be used for 2 A proto,
the brace wire is recommended as it will
prevent vibration at higher speeds. Vibra-
tion will rob the engine of power—and,
consequently, slow the plane down.

The long elevator horn and reworked
perfect bellcrank assure a less sensitive
control system—a must for two-line fly-
ers. Even a Cox plastic control handle can
be reworked into a very fine adjustable
handle. If you use string lines, be sure
they do not stretch under tension. If they
do, the handle adjustment will change dur-
ing the flight. Although steel lines are more
expensive, they are by far best. But more
care must be exercised in handling them,

For added strength, the entire plane can
be covered with either silk or Silkspan,
and then given several coats of fuelproof
dope or epoxy paint.

If you want to put a really fuelproof
finish on in a hurry, by all means use a
new covering material called “MonoKote.”
This is a pressure sensitive material that is
applied directly to the wood and bonded
with the aid of heat from an ordinary
clothes iron. This covering material is
available in several colors and is in plenti-
ful supply.

Chart #2 shows the results of actual
flight tests. All flights were made within
a thirty (30) minute period of time. The
control handle was in the pylon within the
first lap on every flight to assure accurate
proto speeds.

The same standard 290 engine was used
in all the flights. However, the glow head
used was a #1702 “trumpet” type—High
compression. Fuel used was stock Thimble-
Drome Racing Fuel.

Weather conditions were as follows:

Temperature: 75°-78°

Humidity: 46%-42%

Wind: 0 to 5 MPH

Altitude: 90 feet above sea level.
CHART #2

Five different propellers gave the following .
speeds:
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A TUNED TONE FILTER WHICH SCREENS OUT ALL
BUT THE 3 KHz AUDIO SUB-CARRIER.
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Temper-Lock  LANDING GEAR Models

 The pressed-in locknut holds the axle.
The tempered aluminum holds its shape.

' ANODIZED BLACK OR CLEAR

ALLCO PRODUCTS, INC.

A LIAILCD T i Hallco Thickness and Approx. Axle Suggested

i A ALLCOTQI‘HPEF tOCk Part No. Mounting Surface Tread Size Model Wt (1bs) Psrice

A RITVIRES P : L Medium BT05-1 0RO x 1 x 2 7-0" - 5-32 Under 1.7 2.95

LANDING GEAR Dut B105.3 — 050 Ial %255 8.7 642" 1.7 to 7 3.25
bt ¥y

: : Models: B105-3 .060 x 1.2 x 3 10.3 8-32° 2.7 ko 3.5 3.55

B105-4 .080 x 1.5 % 3.2 12.8 8-32 3.5 to L.% 3.95

B105-5 S0 % 20w W5 1520 8-32 4.5 to 6.0 L 25

SAVES ® RE-BENDING Heavy B106-3 080 x 1.2 %3 103 2-32 3.5 0 2.5 i.ag

i YED & incin : by Duty BIBG:l  S100ix 1.5 % 3.2 1 -32 .5 to 6.0 o2

= 8 LOSING \Q{HEEH: Models: B106-5 S5 x 2 % 3.5 15.0 B.312 6.0 to B.O L.75

See your dealer. If not available, write direct; prices
P. O. Box 38158 Urbana, Ohio 43078 postpaid. Ohio residenis add 3% . Specfy black or clear L.6.

PROTO TOP in either direction. For any Elmii] lreed type
MPH) (MPH engine, a spring starter is highly recom-
¢ ( ) mended to assure that the engine will start ATTENTION
6-3 Grish (pusher prop) 45.16 46.03 in the right direction the first time. Cox
5V52-4 Grish (Pusher prop) 48.29 50.12 makes a, special “left hand” spring for the
54 -4 Topflite (plastic) 52.79 53,14 290 which is part No. 338.
5-4 Cox (plastic) 5442 56.12 Cox also makes a left hand crank shaft
5-4 Grish (wood) 54.85 58.15 for their Tee Dee .049 engine, part #1705-

One slight modification had to be made
on the tank venting. After the first lap the
engine started to run slightly rich—indicat-
ing one of two things. Either the fuel was
too cold (not enough nitro) or too much
air pressure was being rammed into tank,
forcing more fuel into the engine than the
needle valve called for.

Rather than change the fuel, a short
piece of 1/16 O.D. aluminum tubing was
pushed into the single tank wvent. This
decreased the amount of air pressure go-
ing into the tank and the engine held the
setting perfectly from then on.

The reverse pitch prop aspect cannot
be overemphasized, especially for begin-
ners. By running the engine “backwards”
with this type of prop, the torque rolls the
plane away from the flying and keeps the
lines tight from the moment the plane is
released—'til the engine quits.

The lighter an airplane is, the more im-
portant it is for the counterclockwise flyer
to use a reverse pitch prop. And the high-
er the pitch angle, the stronger the torque
force becomes. It’s a shame more kit manu-
facturers don’t recommend the use of this
type of propeller; and it would be of great
benefit to every type of 4 A control-line
plane flown—including those flown with
Mono-Line control.

As was mentioned earlier, the 290 engine
will run in either direction, which makes it
a natural for the reverse pitch prop. As a
matter of fact, any engine that uses the
reed type fuel admission principle will run
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L, and it sells for the same price as the
regular crankshaft.

Therefore, there is no real reason why
you, as a YA flyer, shouldnt give this
reverse pitch prop principle a try. Any
good hobby shop already has the propellers
and starter springs available.

This entire airplane can be built for less
than ten dollars—and this includes the
price of a new 290 engine. If you already
have the engine, cost will only be around
five dollars.

So let’s dig through that ole junk box
and see if you can’t come up with a Cox
290 engine. It has a lot of miles left-in it
when you make this simple conversion
bracket.

MICRO-AVIONICS, INC., has

an immediate need for one
or two highly skilled techni-
cians familiar with digital

control as used in radio con-
trol systems.

If you feel that you are quali-
fied and would like to work
for one of the largest manu-
facturers of radio control sys-
tems, please send a complete

resume. Salary open.

Micro-Avionics, Inc.

530 So. Mountain Avenue

Ontario, California 91762
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