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. Nowr QUIETEST

| sporf ; safest, most excitin
ports fun in the model hobby field! 4

1 with the £

- brand-new 0{:}

-

=

READY TO RUN in 2
minutes (No special
1 tools required.)

GET THESE WONDERFUL
{5?:]. \i;i.l:;:.l:l ::::,i:f:} Whiles engine con be installed N Ew s P E Cl F I C ATI o N s !

for menuel operation, in this cor, we do nol racom-
Lw:;;':h.:l.;:: sl.qs :':""‘:::‘_" it bu vsed for this Power pack completely self-contained
i : in one unit. Includes: .045 cu. in, displ.
engine- -fuel tank—enclosed fly wheel

Here's the sensational, all-new soff-pedalled Roy Cox Race Car! —-enclosed case-hardened steel plane-

Muffled for approved operation within City Limits. Race it any- tary reduction gears (4:1 ratio) —
where there’s 6 feet of smooth surface. In the basement. On the atilteln Ut er it ok R

. for quiet operation in City, yet plenty
driveway. On the sidewalk. In the garage...any place you wish, for of real bark in Country—automatic
neighborly fun—that won't “bother the neighbors"! Small—guaran- lubrication of gears and bearings—tail
teed safe—no track needed. And best news of alll—a genuine Roy pipe that takes exhaust out in rear.

Equipped with spin-start wheel. Entire
above unit (with rear wheels mounted)
locks in die-cast aluminum body—with
Dealer foday! just ane screw. 11 oz, 30 m.p.h. (with
i the thrills of 60!)—first radically new
4 development since the Roy Cox

Cox car at only §12.95—complete package. Race —dontrun—tosee
this new racer—get details from your { riendly THIMBLE-DROME

| .. 730 POINSETTIA ST. Pl
; 0x MFG. U['. SANTA ANA, CALIF.
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COMPLETE IN ITSELF,
MOTOR...GEAR DRIVE
ALl One e Reatly tORUR -+.HI-SPEED WHEELS,

THE RACE CAR HIT OF THE CENTURY!

TIRES... AND HOT PLUG

Nothing More than Fuel Needed

€ MOST OUTSTANDING
CAR VALUE EVER OFFERED!

-

PRACE

The new Thimbledrome "“CHAM-
PION *15"—Model 303C-15. Faclory
built, bench ossembled and fested
—Reody for fun,

An X-Ray view of your new

“THIMBLEDROME" showing
compocl new power plond,
housed gear drive, hi-speed
wheels ond front-end oxle wnil.

At lost you can ftoke your sleek new "THIMBLEDROME /15
out of the box, gos ‘er up ond off you go. Simple a5 that.
Nothing® to build, nothing more to buy. Here o1 lost is the
enswer to a world of demond for @ popular-priced, factory-
built race car, ready 1o go right now and loaded with quality. Here's your No. 515 engine, com.
Your easy sterting “THIMBLEDROME ‘15" will give you de- plete with hot plug.
pendable, long life performance ot speeds from 15 10 70 M.P.H.
FEATURES: Shatter-proof construction, esmerted colors ond
numbers. Tweo-port, 2 cycle power plont. Weight 4-c2. Corefully
engineered and balanced for long life of high speed operation.
Fuel ecsily obtoinoble onywhere, sefe 1o handle. Hot plug
ignition, Patents applied for. Individually boxed. Full instruc.

And here’s your No. 501 geared
drive unit,

™ % NOTE: Motors, geor drives, drive wheels and

wiir r— . it front-end units ore ovailoble separotely if desired,
Wilshire Elvf-d., Los Angeles S, Calif. Individuol retoil prices on reavest,
FAirfox 2301
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M. Cox MEe. co.

730 POINSETTIA ST.
SANTA ANA, CALIF.

NEW CONVERSION
ADAPTER!
Combination flywheel and
universal joint designed 1o
couple most other engines to
THIMBLE DROME rear

‘end pear unil. o $2 50

GET THESE WONDERFUL
NEW SPECIFICATIONS!

Power pack completely self-contained
in one unit. Includes: .045 cu. in. displ.
engine- —fuel tank—enclosed fly wheel
—enclosed case-hardened steel plane-
tary reduction gears (4:1 ratio) —
built-in muffler with manual control
for quiet operation in City, yet plenty-
of real bark in Country—automatic

lubrication of gears and bearings—tail

pipe that takes exhaust out in resr.

Equipped with spin-start wheel. Entire

above unit (with rear wheels mounted)

locks in die-cast aluminum body—with.
just one screw. 11 oz, 30 m.p.h. (with

the thrills of 60!)—first radically new
development since the Roy Cox
“Champion 15"! ' '

AIR INTAKE

FILLER TUBE.

Thimble-Drome
5 ‘Space-Bug”

The balanced crankshaft is turmed
from one-plece alloy steel, then hard-
ened. The bearing surfaces are then

il Lo,
i ce-Bug are complete
and easily undt“i:'tood.-ll. hmudmt;ti!




anion to the outstanding Ther-
;aﬁgirggper and regular Space-BuEg, ll'i-‘-
Space-Bug Jr. at $3.95 is truly an out-
standing engine. Its price makes it avail-
able to great numbers of youngsters, and
its excellent performance will encourage
these same would-be modelers to go on
to bigger things in model aviation.

Briefly, the difference between the
Junior and the other Thimble-Drome en-
gines is that the Junior has fewer parts
and smaller porting. Workmanship and
design are of the highest calibre in all
cases.

Modelers are'referred to the February
1953 FLYING MODELS for the first pub-
lished ‘analysis of the Thimble-Drome
Space-Bug, for purposes of comparison.

The Space-Bug Jr. uses a two-piece

molded nylon fuel tank. The rear piece
includes four engine mounting lugs (with
the same mounting dimensions as the
Space-Bug); a plated brass insert for the
needle-valve body, and an air filter screen
which is heat-sealed in place. The forward
portion of the fuel tank has the reed valve
assembly pressed-on its front. It includes
a filler and vent tube.
* A tongue and groove system is used for
sealing between the nylon tank sections.
The only gasket used on the entire engine
is the thin fibre one which seals between
the tank and rear crankcase. Four screws,
recessed in the rear of the tank, thread
into the crankcase,

These four screws must be tightened
‘evenly and with little pressure—if they
become loose, crankcase compression will
be lowered, perhaps to the point where
the engine will stop, Air can be seen en-
tering past the seal if this occurs. The
n, of course, is transparent, allowing
evel to be seen. But, more im-
d is able to ab-

AM. 40/1953

14,700 r.p.m.; 107 diameter / 6% pitch
Power Prop: 7,800 r.p.m.; 7~ diameter /
2~ pitch Plasticote: 12,200 r.p,m.; 715~ di-

ameter / 3 pitch Air-Q: 10,1

r.p.m.; 6~

diameter / 4" pitch Veco: 12,400 r.p.m.;
5% diameter / 3" pitch Power Prop: 13,-
600 r.p.m.; 5" diameter / 7" pitch Aero-

batic 14,100 r.p.m.

Price of the Space-Bug Jr., complete
with tank, propeller, wrench and mount-

ing screws, is $3.95.

® LEADING THE WORLD

& in '/2A Value, Performance, Engineering

13, No break in—Crank
up and fly.
ll.lllu external fuel

15. THE BIGGEST
FEATURE of ALL

NEW

SPAGE BUG

JUNIOR

unsurpassed anywhere by
any other engine for value
e economy e easy starting
e quality performance

o quality workmanship

PLUS all these cther features

1. Amazingly easy to start—even when brand new

2. Nimost impossible to flood

farts at _aa]q.ntaﬂe‘l:fln adjustment
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|
e Space Bug 049

L | i B Unchalienged performanr,e |n : :
| %A1 Bench mounted Speeds up’, -+, Today's Most Advanced %A Engines,
| = to18; 000 RPM' Even faster.in the Tk :
| i Every convenience for safe o Fuels, Reels, Accessories.

‘. o easy starhng and cunvemanl muuntmg.

' L = Ask your model sports dealer for the

COMPLETE line that is leading the way
in %A design, engineering, performance,
and convenience for the modeler.

“delmls sensahunally smooth ..

rfnrmante under varying flight - :

condmuns Na break-in,
szy starting.

« % 309 _
6 Thimble

ST : A & Jrome
‘: : G 2 = Ragime
L SPUHI FUEI. Easy starting-
—fast running. A “*pure””
fuel not adulterated with RACING F“[l. It's Jet fast.
.‘ " additives for this and that, Definitely the hottest fuel
! * i but super-refined and on the market loday.
performance-rated Proved faster by electronic
- for dependable operation. stroboscope lest.
! Pt. :
. ; ¢, 3 ’10
Ll # . SKYLON REEL- new HAHI" HEE[—Takas any

size flying wire, either
stranded or solid. Low cost
lets you have a separate g
reel for each size i
of line used, Invest 25¢ in a Thimble-Drome Finguard (now at your

9 dealer’s) and be rid of modeler's finger, blisters, and
cracked knuckles!

0
A M cox SANTA ANA, CALIFORNIA

*_ Thimble-Drome reel for use

" with Nylon lines in %A.

T Spools turn independently
.' for adjusting cantrol, wind
in simultaneously!

- i 32
‘ L

1-&\.@-1:':!% AIRPLANE NEWS ® June, 1953



If it's top pulling power at high speed
or fop pulling power at low speed
or fop R.P.M.

or easy starting

or advanced engineering
or right and left hand rotation
or trophies

or if it's a combination

of any or all of these

you want—ftry

THIMBLE DROME 7
- :
ble-Drome Buy-Words for Better Flying!

4
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CARE AND OPERATION OF YOUR
Thimble-Drome
““Space-Bug’’ Engine

The Most Powerful, the

Fastest, the Easiest

Starting Engine in the
12 A Class.

No other manufacturer of ¥2 A engines
can truthfully make this claim.

Keep this engine immaculately clean, use Thimble-
Drome Fuel, and it will maintain its winning charac-
teristics for a long period of time.

¢ fitted at !h‘_s factory for im-
d immediate . break-

4. Procure a 112 volt dry cell battery, # 6 or equiva-
lent, and connect it with 2 flexible insulated wires
to a glow plug clip as shown in the diagram A &
B-Fig. 2. Do not use a stronger battery. If you do
the plug will burn out. The connections should be
soldered to insure good contact and taped to pre-
vent bare ends of wire from getting together and
"shorting’' the batlery. Be sure the battery is a
good one. Your dealer sells batteries, wire, and
glow plug clips.




Connect the battery by snapping the clip on the
glow plug, B-Fig. 2.

Open the needle valve (counter clockwise) exactly
4 full turns.

Turn the propeller to the position so that the ex-
haust ports F-Fig. 1 are wide open. Sguirt 5 or B
drops of fuel into the cylinder through one of the
port openings. This is called priming.

Flip the propeller over snappily with the finger
tip to start.

When the engine starts it will be running very rich
and slow. The first lime the engine is started let
it continue o run very rich for a period of 60 sec-
onds, the slower the better. After approximately
60 seconds, slowly close the needle valve clock-
wise {o the best running position and remove the
battery conneclion. Subsequent starts may be ad-
justed to best running position immediately.

Should the engine start backwards, stop it by put-

ting finger over propeller nut and putting pressure
on propeller.

As scon as it stops flip it again. It

is likely to start in either direction.

9

If the engine refuses lo fire atl all screw the glow
plug out and connect it to the clip. If the little coil
inside does not get red hot, il is either burnt out
or the baitery is dead, or the connections are made
incorrectly. Replace the battery or the plug, or
correct the connections. Glow plugs are never
guaranteed. Do not return the engine to the factory
for a burnt out glow plug because the cost {o you
will be excessive. Buy one from your dealer.

Weak cranking sometimes retards starting. Crank
with a snap.

If you are not using Thimble-Drome fuel, try it
Never use gasoline or gasoline type fuels.

Very heavy priming is often required for starting.
These engines do not flood out as easily as most.
Unless it is aclually spitting out raw fuel it may
need even more priming even though you have
ulre;tdy primed it as much as most engines will
stand.

If the plug, battery, and cennections are known 1o
be good, and if the jet has been checked for siop-
page, and if the fuel is known to be the correct
kind, yet the engine will not fire at all, it is pos-
sible there is dirt or a piece of foreign malter under
the reed valve. This is very unlikely unless the
venturi screen has been removed. If the venturl
screen has been removed you may expect this
trouble. The foregin matter can snmehmes ke re-
moved without taking the valve a
If it is necessary fo take it apart, p :
ing off with 2 screw drivers, using them :
site sides of the cap simultaneously. Baiar te
Section D, Par. 4.
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 OPERATING TIPS (D)—Continued

5.

If the engine gets tight it is not frozen up. Do nol
send to factory. A new engine will sometimes
tighten up a few times, especially after slow runs,
This is more likely to happen and will occur more
often to an engine that is properly fitted and has
properly smooth wearing suriaces. Do not run it
tight. This is caused from a shellac like deposit
on the cylinder wall. Screw the head off. Remove
the cylinder and scour the inside wall very lightly
with a bit of fine or medium sieel wool. Wash,
oil, and replace. The engine will then turn over
freely and run good. Never use sandpaper, emery
cloth, abrasives of any kind, or scrapers. Such
methods will ruin the cylinder.

Erratic running is caused by an unbalanced con-
dition. Loosen the propeller and turn it over a
half turn and re-tighten it. If this does not smooth
out the operation of the engine, either re-balance
the propeller or replace it.” Erratic running is also
caused from tighlening due lo shellacing of the
cylinder. Refer to par. 5 this section.

. Due to the very precise nature of the fitting of
~various paris a break-in period is not necessary.

is ready to start and ready to fly. With
pecially concerning clean operat-
protection from dust and dirt,

engine

14.

13.

186.

17.

. If the plane requires the engine to be mounted

with the cylinder pointed down or pointed to the
right or left, do not turn the tank over. Remove
the 4 screws which hold the tank and crankcase
together. Pull the crankcase off of the nose of the
tank, turn it to the required position and replace
the screws.

The first- time you start your engine the excess
castor oil from the exhaust will be dark colored
for a few seconds but will clear up immediately.
All engines do this if they have never been run
before. This is due to excessive wear during the
first few seconds as the wearing surfaces polish in.

To fly the plane clockwise around the circle the
fuel tank should be turned over 90 degrees. The
vent tube then becomes the filler tube, and the
filler tube becomes the vent tube.

This engine has been developed expressly for air-
plane use and ifs use in aulomobiles and boats is
not recommended. Engines cannot be made io
give peak performance on both jobs. If they are
recommended for both they do not give the best
performance in either.

This engine will run at full power in either direc-
tion and may be used on a pusher plane using a
standard propeller. :




WARRANTY

This engine is guaranteed against defects in materials
and workmanship for 30 days from date of purchase.
Your warranty card must be in our file, signed and
dated by your dealer. Glow plugs are never guaran-
teed because of their delicate nature. No other guar-
antee is made or implied. If engine is returned to the
factory within warranty, include 50c to cover cost of
handling and return postage. Do not take engine back
to your dealer.

FACTORY REPAIR SERVICE

Minor repairs, examinations, or adjustments—$1.00
plus parts. Complete overhaul (guaranteed new engine
performance)—$3.75, including parts. On all COD
shipments, purchaser pays postage and COD fees.

PARTS ORDERS
Purchase parls from your dealer. If not available,
‘order direct from factory. No COD's please. Send remit-
lance with your order. On orders less than $2.00 add
35c handling charge. In California add 3% sales tax.

Prices and design of paris subject to change

' without notice.
ENGINE PARTS LIST
For .049 Space-Bug

e Part

When Ordering Engine Parts,
Use Catalog Number

el ]

Ll
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YaA Speed Open—1st, 2nd, 3rd and Sth places

YA Speed Senior—2st; 2nd and 3rd

YaA Speed Junior—1st, 2nd, 4th and Sth

72A Free Flight Open—2st, 2nd, 4th and 5th

Y2A Free Flight Senior—Zst and 3rd

Y2 A Free Flight Junior—2 st and 2nd

Y2A—PAA Free Flight Open— 1st, 3rd and Sth

YaA—PAA Free Flight Junior and Senior— 3rd, 4th and 5th.
vaA—Clipper Cargo Junior and Senior Open—2nd, 3rd, 4th and 5th

Just think! The first Thimble Drome engine for aircraft was
~ sold less than a year ago, and already because of advanced
engineering and research in the use of aircraft model methods,
~~ “T.D.” engines lead the field and were able to win—out of

- -jh[np %A events—seven First places, five with Thermal Hoppers

_

and two with Space Bugs, six Second places, two with
Thermal Hoppers and four with Space Bugs, six Third places,
three with Thermal Hoppers and three with Space Bugs.

19 out of 27 places—First to Third!

In these nine events, 31% of engines used were
Thimble Drome engines, but they won 77.7% of First places
and 66.2% Second and 66.2% Third.

FOR A CLEAN START TO A CLEAN SWEEP ITS THIMBLE IIRUHE-!

L. M. COX

MANUFACTURING CO., INC.
SANTA ANA, CALIFORNIA

NATIONALS

SPACE BUG .049

Superior to ANY 32A engine in
*  Power, Speed, Easy Starting and
Efficient Operation. Flies in ANY
position. No break-in required.

3685
THERMAL HOPPER .049

Especially designed for ‘Free
Flight. Maximum performance
and smoothness of flight. =- *

$6.95

SPACE BUG, JR. 048 = .-
Crank it up and fly it! Ideal
beginner’s engine. Weighs only
12 oz. Turns 14,000 RPM. ~ _
5395

TO-1 Complelely assembled=
teady-fo-fly plana., Equipped
with Space Bug engine. Conlrals
with slight motion of handle-
stunts, glides, climbs! $]0.8%

2:Minute Assembly kit—$15.85



PACKAGED =i *'
Thimble- i/
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4 c ARE AND OPER ATION OF YOUR ] 4. Moun! the lu_el tank as closely as possible and fot

quicker starting mount! it so the fuel level when
full is lightly higher than the carburetor venturi

. !
- Connect the tank to the carburetor by slipping the
ThHTIble T Dromq fuel line over the fuel line fitting C Fig. 1.

“THERMAL-HOPPER™ |

ENGINE

_é_

The fastest and most poweriul
engine in the ¥z A Class.

VERY easy starting.

No other manufacturer of ¥2 A engines
can truthfully make this claim.

Keep this engine immaculately clean, use Thimble-
Drome Racing Fuel, and it will mainigin iis winning
chnracMIsncs for a Inng period of time.

Lj

d at the :{aclory for im-
_ e‘u]:-
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in a horizontal position. Care must be exercised
to do the sanding without spoiling the airfoil
characteristics.

(B) STARTING THE THERMAL-

HOPPER ENGINE

No matier how expert you are with small engines

you will have better luck with this one if you follow
directions exactly as listed and do each operation in
the exact order given. i

1.

2.

Close the carburetor needle ‘valve. D-Fig. 1, by
turning it clockwise till it stops. Do not force it.

Fill the fuel tank. Do not use gasoline. Use
Thimble-Drome Glow Fuel or, betler yet, use
Thimble-Drome Racing Fuel.

Connect the battery by snapping the clip on the
glow plug, B-Fig..2. -

. It it starts up with lols of power and dies imme-

diatel¥ it is too lean. Open the needle valve a half
turn, prime the engine, and crank it over again.

If engine fires with a burst of power then dies re-
peatedly after each time it is primed, and this is
not cured by opening the needle valve more, the
{uel jet is stopped up. lf the engine has not been
run for some time it is likely that it is only stopped
up with castor oil. Choke the engine by holding a
finger over the intake, B-Fig. 1, and flip the propel-
ler over 3 or 4 times. This will remove the castor
oil and the engine should start. If the same symp-
toms re-occur, the jet possibly has dirt in it and
this should be cleaned out as per next paragraph.

Stopped up fuel line or jet. Remove hose. Open
needle valve or remove it and blow into fuel hose
connector with high pressure air. It may be neces-
sary to remove the venturi screened nut, then re-
move the needle vdlve assembly and cléan the jel
holes in the venturi with fine wire. Never blow in
to venturi.

. If the engine refuses o fire at all screw the glow

plug out and connect it to the clip. If the little coil
inside does not get red hot, it is either burnt out
or the battery is dead, or the connections are made
incorrectly. Replace the battery or the plug, or
correct the connections. Glow plugs are never

aranteed. Do not.return the engine fo the factory
or a burnt out glow plug because the cost to you
will be excessive. Buy one from your dealer.
Weak cranking sometimes relards starting. Crank

with a snap

vo
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OPERATING TIPS (D)—Continued

3. If the engine gels dirt on it through crack-up, or
otherwise, do not run it until it is thoroughly clean-
ed. Take it apart, wash i, oil it, and re-assemble.

4. Do not tamper with the reed valve assembly un-

i less it +is known that dirt is in the reeds. This is

a very critical par! of the engine and tampering

i can do no good. If it is necessary io remove the

[ reeds, pry off the housing to get them out. All

valve parls must be handled with exireme care

and must be replaced in the exact position and in

the exact order they were in before removal. To

re-assemble, place the housing on a smooth hard

surface. Put the valve componenis in place. Put

the backplate against the housing and with a

piece of wood over the venturi {ube for a cushion,
drive it lightly in to place.

I the _Bn'%ina gels tight it is not frozen up. Do not
to factory. A new engine will sometimes

en up a few times, especialiy alter slow runs.
is is more likely 1o happen and will occur more
often lo an engine that is properly fitted and has
- properly s wi gur}:;:e' faces. Do nol run it
) L m a shellac like deposit
W haatlil off. B;mﬁ-
side wall very lightly
sieel wool. Wash,

gine will then turn over
r use sandpaper, emery

11.

12,

13.

14,

. Certain kinds of weather, especially warm humid

(sticky) weather will cause excessive shellacing in
a new cylinder. There is no known way to elimin-
ale this nuisance and the smoother the f{it the
mere susceptable is the engine to this trouble.

. Do not tighten the head too firmly. Set it up very

lightly. Allow the engine to cool before removing
head so it will loosen easier. Too much pressure
against the exhaust ports to hold the cylinder from
turning may force the cylinder out of round or
even turn a burr into the bore. A new cylinder is
usually required to remedy such damage.

Do not under any circumstances use a plastic pro-
peller on this engine unless the manufacturer of
such propeller expressly recommends it for use on
Thimble-Drome engines and so labels il. The
speeds attained by this engine will throw the
blades off such propellers within a short while.
This is highly dangerous as the blades fly like
bullets.

This engine is equipped with a Standard Head
# 302. The racing hecd, # 302RH, available from
your dealer, will under ceriain weather conditions
only, increase rpm as high as 700 rpm. Under
other conditions rpm may %e- reduced.

Compression ralic determined by head and gas-
kets have much to do with the speed of an engine,
starting, and smooth running. Always empty the
fuel tank on your last run by running the engine
ﬂ“’ﬁ'mm“’ Never put the engine away with fuel




WARRANTY

This engine is guaranteed against defects in materials
and workmanship for 30 days from date of purchase.
Your warranly card must be in our file, signed and
dated by your dealer. Glow plugs are never guaran-
teed because of their delicale nature. No other guar-
antee is made or implied. If engine is returned to the
faclory within warranty, include 50c to cover cost of
handling and return postage. Do not take engine back
fo your dealer.

FACTORY REPAIR SERVICE

‘Minor repairs, examinations, or adjustments—$1.00

plus parts. Complete overhaul (guurcm{eerd new engine

‘performance)}—$3.75, including parts. On all C.O.D.
shipments, purchaser pays postage and C.O.D. fees.

PARTS ORDERS

:Purchwu paris from your dealer. If not available, order

direct from factory. No C.0.D.’s please Send remittance
w!l.h your order. On ofders less than $2.00 add 35c
' charge. In California add 4% sales tax.

ces and design of parts. lubiact to change
‘without notice

When Ordering Engine Partis,
Use Catalog Number

W |
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Thimble-Drome Thermal Hopper

® The excellent Thimble-Drome
Space-Bug. .049, analyzed in February
1853 FLYING MODELS now has a free-
flight counterpart of similar high per-
formance: the Thermal-Hopper. This
new engine by the L. M. Cox Manu-
facturing Co., Inc. has a large bore
hopped-up carburetor as standard
equipment, A high compression head
with a racing plug element is avail-
abls for extra power. Horsepower and
propeller speeds are very close to
those of the Space-Bug.

All Thermal-Hopper parts ahead of
the kcase are identical with the
' The rear crankcase cover

mounted on the for-

from aluminum alloy. The

L. M. Cox Babe-Bee

L3

® As a first engine for a would-be-
modeler, the Cox Thimbledrome Babe-
Bee should be truly welcome. It is sim-
ple in design, rugged in construction,
and extremely easy to start and to op-
erate, Best news of all, for most

sters and fathers, ia the low initial pﬂ'u.
88.:]5. A 1% volt battery, a can of

to run.

glow fuel, a an
ome wire leads and the engine is ready Bab

The special design-features that make,
this engine stand out mre as follows:
the crankease is the strongest %A part
we have l:;u": ;l.'eu. It is an automatic-
screw-machined part of high-stren
_extruded aluminum. The Iiel f-lnknt
:lso a d“i:e*-m“him‘i part of alumi.

um and i3 sandwiched between the di
cast back-plate and the engine. e%:;
back-plate includes the nir intake, the
mdle_ valve body, mnd four engine
mounting lugs. The location of the in-
take groove allows the engine to be
mounted directly to the firewall. No
bulkhead l:glu are needed for choking.’

The vertical rear needle-valve is pot
very vulnerable to damage in crack-ups,
and your fingers are kept well clear
of t.‘h-e prop and hot exhaust gases when
starting and adjusting. The reed valve
is m four-petal 001" thick diaphragm,
with a clip for a retainer and a stop
to prevent excess travel, The reed shape
permits very good fuel transfer and also
very low stress values, so that the valve
can be expected to operate the entire
life of the engine. As in other Cox
engines, the head and glow-plug are
combined to give & very efficient dome-
shaped combustion chamber, with mini-
mum space taken by the glow element.

Mounting is by means of four £3

" machine serews, or the equivalent wood

screws if the bulkhead is %" or greater
in thickness. Prop-mounting is by
means of a #5—40 mechine screw,
which means that a 3" diameter hole
is required through the prop.

For best performance, the correct-
size prop hole and a balanced prop are
quite, important, because of the Babe-
Bee's high épeed. No provision has been
made for use of a timer for fuel cut-off.
One solution would be to drill two holes
in the top of the aluminum tank for
fuel lines: one from.the timer to the
bottom of the tank, the other to the
oe tb' ..I':ttiuid_a t];e.hnh 'l!lu:nalllhl
to the jet should be neoprene for long
life, mince it is sed in the fuoel
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GLOW FUEL

THIMBLE-DROME

Outperforms many so-called 4

“racing’’ fuels. Heat balanced to

withstand high speeds.

pint 95¢ half pint 50

RACING FUE

Jet fost. Hottest fuel at ANY
Price: pint $1.70 half pint 60c
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1956 NATIONAL MODEL AIRPLANE COMPETITION in Dallas
Regardless of claims, no other engines can show these recognized official results!

EVENTS 1ST PLACE 2ND PLACE 3RD PLACE
ENGINE FUEL ENGINE FUEL ENGINE FUEL
V2 A Speed Junior Thermal Hopper ] TD racing Thermal Hopper | TD racing Thermal Hopper | TD racing
Va2 A Speed Senior Thermal Hopper ; TD racing Thermal Hopper = TD:racing W Lo it e i e I TD racing
19ASpeed Open: | eeieeccsmmsiaes I 1D racing Thermal Hopper [ e Thermal Hopper | TD racing
Y2 A Free Flight Junior Thermal Hopper [rroremeree Thermal Hopper I TDiglow i ) e e s I ................
Y2 A Free Fligth Senior | ...cvinevennnnnn [EEEE TR Thermal Hopper | TDglows i e s [ERREREERRT PR
V2 A Free FligthOpen || .coeieecinnizasns I ................................ l ............................... l ................
PAA Clipper Cargo Thermal Hopper | TD racing Space Bug | TD rocing Thermal Hopper |................
American class PAA | | 3
londi='1inior. Seniar Thermal Hopper G R ORI Thermal Hopper | TDroging leesssares s ovivin E ................
:;:ncon class PAA load Thermal Hopper ]l TD racing Thermal Hopper i D i e s el s I ................
Free Flight ROW ThirmalHopperAls 51D racing | 1
L |

all classes, Senior

ENGINES
First places 12 A
Second ploces V2 A
First to Third 12 A

Total first places

THIMBLE DROME

NN mos

ALL OTHER MAKES
3

1
10

FUEL

THIMELE DROME

ALL OTHER MAKES
4

First places in V2A 5

Second ploces in 12 A 7 2

First to Third in V2 A 15 12

Tolal first ploces ¢

Where stamina counted —Thimble Drome did best
EVENT | TD ENGINES I TD FUEL

1. Speed ] 7 out of 9 ploces 7 out of ¥ ploces

2. Clipper Carge | all 3.places l 2 out of 3 places
2nd ploce

3. Americon class PAA load Junier, Senior

13t and 2nd ploces

L. M. COX Manufacturing Company, Inc., P. O. Box 476, Santa Ana, California

tor CONSISTENT RESULTS cery doy

in SPEED OR SPORT...IN PLANES, BOATS OR CARS
Be sure you're...

Fowoned by

Thimble Drome

You don‘t have to be told you've got the finest power plant
when you're using a Thimble Drome. You can tell —by

the way your engine starts, by the snarl of authority of a
TD engine, by the way it mounts up to peak power

without a stutter, and as time goes on, by the way it lasts.
And because Thimble Drome engines are the most popular
half-A engines in the world, they give you more for

your money —in features, design improvements, precision
engineering, and highest quality, durable metals.

In your own model and in any ready-powered model,

Colifornia

.~ Santa Ano,

moke sure the power is a championship TD engine.
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shunts like @ veteron.

THE BEST KNOWN PLANE IN THE WORLD...
THE PIPER CUB...

in an outhentic prototype model, modified
just enough to conform with the aerodynamics
of models. Realism, ease of control, plus the
smoothest flying dependability and easy
starting TD powerl Made of super-tough high
impact plastic. A value you could expect only
from Thimble Drome.

FULLY ASSEMELED

17" wing span—1134" length
Ready to fly. Powered by TD Babe Bee
engine with wunbreakable spring
startei. Attroctive '‘view packeging.'

WATER WIZARD™

—

Step-Hydro thot zeo-o-oms over the waler
with or without lether—faoit, furious actionl

15" long—B8Ys" beam. Eosy storling TD Bob
Bes Engi with unbreak
Fully ossambled—chock full of real “‘git w

and go'l

Thrills and spills for speed-minded
youngsters from 7 10 701 Streomlined
12" length, Aluminum frome, plostic
body. Mochined cluminum wheels,

Smarteat looking plane racing fires.

on the field. Excluiive
alr-call wing, checkerboord§i
deilgn. Flies like @ dream—

PROP ROD

et

ng useloge. In.

slarting champisnshio Space Bug 19 95 rough landings, parts enly dis-ossem-
-

-

i moun! chang
thrust sngle fiom stebilily for be-
ginner 1o full stunt sensitivity, On

ble—bock together in seconds]

LANE NEWS @ April, 1957 ~

— R - . s

FLIGHT TRAINERS®TD-4

L. M. COX
MFG. cO., INC.

Santa Ana, California

spring starfer.

I
L:
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_THIMBLE-DROME
, BABE BEE .049

et
o L R R

4 Here's the Little Giant of the
- Y% Afield—the giant in
performance as well as in value.
The T-D Babe-Bee proves its
easy-starting heritage at the
first flip of the prop, outlasts
engines that cost three times jts
price! No wonder it's powering

1 + .more models, both flyer-
0. designed and readr to fly,
"~ than any model engine
ever built!

. . & THIS CHRISTMAS GET THE BEST, GET THIMBLE-DROME! oo :
}a a

s -
SUPERCUR 105—Sweet-flying mod- TD-3-Thrilling aerobatic plane TD-4 FLIGHT TRAINER — Features T-D GLOW FUEL-Th fu;l ia use
el of the most popular of all with Air Cell wing and checker- mumbu engine mount and quick for everyday flylnl. with TD or
private planes. Only §7.95 rd pattern, $9.95 ber band ve-assembly. §$9.95 ANY engine. Pt. 95¢

RO ST B | RS | ome e e
n| .
turns, theills, and action. $9.95 wchive: e - 7] e mﬂgﬁ'ﬁ S

For full color brochure on Thimble-Drome Products, send post card fo : e

Q cox MFG. CO., INC. « » o. Box 476, Santa Ana, -Cuiiforlpl;_

PLANE NEWS ® November, 1957
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Here's the most exciting power model ever built! A BIPLANE designed expressly .
3 . ‘ YOU KNOW
for the amazing Thimble-Drome PEE WEE .020 engine that has taken the

country by storm—LI'L STINKER is authentically modelled in high impact plastic YOU'VE GOT THE BEST,
from the famous Pitts Special. Its jewel-like authenticity—from wing struts to 1
landing gear skirts—will excite everyone who sees it! And its superb Thimble- WHEN IT'S BY

Drome flyability will THRILL everyone who flies it! Just as use of micro wave THIMBLE-DROME =

i lengths opened unlimited potentials in radio fransmission . ... this brand new
“half 12A" team will bring new thrills, NEW EXCITEMENT to model flying!
Your favorite dealer has this new “team” waiting for you at his shop now!




e e

everybody:

.

b gets

% into
' the act
when it’s a

-

T

"""""" , Smooth-flying dependability and ease of control PLUS

) the instant starting of the Thimble-Drome Babe Bee
.049 engine have all the family waiting to take the con-
trols of their Super Cub 105. Tested for dependable flights

Superstough high.impact
plastic throughout.
Authentic meulded.in details

17V inch
wing span

Madeled trom Piper prototype...  * EVETY time, the Thimble-
medified only 1o santerm with Drome Super Cub has 95
model sercdynamics. . everything you want in a
Wenannanens e aeien ready-to-fly model —in- TD .049 Babe Bee
. . cluding the easy-to-handle engine has
YOU KNOW YOU'VE GOT THE BEST, WHEN IT'S BY THIMBLE-DROME price of just Snbraskanle

o spring starter.
L. M. COX manuracTURING COMPANY, INC. * 730 Poinsetta Street Sanla Ana, California

' MODEL AIRPLANE NEWS ® August, 1958 i
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The minute they lay eyes on it,-model builders
will thrill to its gleaming golden color and eco-
nomical price! Typical Thimble-Drome 24-carat

quality and perfarmance...better than average
$ _ ' %A power, with the quick-starting that is a *T-D
® Standard”. PLUS all the famous features that

have made “Powered by Thimbfe-brome_" the
& cealersui himble— symbol of dependability and performance ! All-
Drome clear-view i 3
dust-proof packaging metal tank-carburetor unit, no outside fuel lines,

rear needle valve, etc. AND a large size stunt °

type tank for longer flights. :

L.M.COX MFG. CO.,INC. s« P. 0. Box 476, ..Sanra Ana, California
Nat’/ Sales: Milt Grey Sales » 9538 Brighton Way, Beverly Hills, California

MAN. Dec. 5§
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Pee -Wee

"Most exciting new development since the
glow plug..." with only 1/50¢h of a cubic
inch displacement! Here's an engine HALF

THE SIZE of .049s...yet with so much
power and "go” that it flies most 1/2A planes.
Every day the Thimble-Drome PEE WEE
is sending new hundreds of modelers to their
drawing boards designing SMALLER THAN
1/2A planes, cars and boars that can easily be | :
forerunnners of a brand new “1/4A CLASS" L
in the fascinating hobby of power modeling!
(A

h_ L. M. COX MaANUFACTURING co., INC. + 730 Poinsetiia Street, Santa Ana, California

Ll
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/dea for @HM@EW@ 51 Ve,

ALL IN FAVOR of a Bright

% Thimble Drome

world's smallest
glow engline!

1145 inches high!
134 inches from

* Backplate 10 Prop screw !

Weighs only 21 Grams!

Develops maximum
power at 18,000 rpm—
does practical work up
1o 20,000 rpm!

395

FPEE WEE IN
PRICE, TOO!

It’s engineered
by the world's
largest maker of
model engines!

\-.;’, :f,?s:a
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imble-Drome

World’s Foremost Name in Model Engines s

UNCES
ANNO 0

x %
x *

.« .15 Series

* FEATURES

e |ntegral Glow Head with
Spherical Combustion Chamber *
+ e Hardened and Ground *
Counter-Balanced Crankshaft

» Reed Yalving

x ® Triple Periphery Jets
o Rear Carburetion

—— Y » Ball and Socket Piston and

Rod Assembly

Produced by Exclusive
Thimble-Drome TEM-ROL ~ *
Process—Accuracy x

within Millionths
of an Inch

L
x

Mounting . ... . .,
Stroke .. . ........556°

A super hot contest engine, surpassing i et e Just what the name implies. A dependable
engines of much greater cu. in. displace- engine that delivers smooth perfarmance
ment in power, performance, and endur- in both 4-cycle or 2-cycle operation. Entire
ance. Extra precise fitting of piston and L.M.COX crankcase made of a super bearing-alloy

cylinder to top contest requirements. MANUFACTURING CO., INC which assures lasting bearing life.
‘I 298 Santa Ana, California 798

Recommended for F.AI . R ded for line,
fren flight, anad speed, Send ,fur folder M, “How 1o Get radio conirol, and scale free flight

the Beat Performance jrom Your
Engine.” Informative, valuable

MODEL AIRPLANE NEWS * April, 1959 . : s : 1
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plug is built right inte the head in one
] _plug burns out just reploce the
ad al the regulor glow plug price.

the engine with a light oil
wrap I with cloth or cther-
dust ond dirt.
iy it thr

crack-up, of

| na  tight it Is net frezen up. Do nol
& l‘m?:‘lm"? Agw ine will somelimes
%ﬂ“ up o few |Im|:!. e h!‘ls afmr slow runs.
more i 1o hoppen and will occur mere
h-n"m an un:ﬁ\'l that is properly fited and has
ly smooth i i Do nat run it
tight. This it coused from a shellac like deposit on
the cylinder woll. Screw the head off. Remave the
eylinder and scour the Inside wall very lightly with
a bit of fine or nudm“nr! waol. Wul;. o:!. ang
T e will then turn over freely an
g .hﬂwm sandpaper, emery cloth, or
obrosives of any kind, or scrapers. Such methods
will ruin the cylinder. Steel wool will nat harm the
bore,
5. Certaln kinds of weather, especilly warm humid
Isticky] weather will couse excessive’ shellacing In
o new cylinder, There is no known waoy to elim-

;i

inats this nuisonce and the smeother tha. fit. the .

mora suscepiable is the engine lo this trouble.

Do'not tighten Yha head foo firmly. Set it up very

lightly. Allow the engine.to cool before removing

heod so it will loosen easier.. Teo much pressure

against the exhoust porls fo hold the cylinder from

turning may force the cylinder out of round or even

turn o burr into the bore. A new cylinder is usually
quired 1o remedy such 8

?. To remove the glow plug from o hot engine—
pour a linle fuel slowly over the glow plug to
raduce the plug temperature. Do not run 1t over
the cylinder. The plug will then releass easily. A
het plug will stick ond forced removal may dom-
‘age the cylinder, P ’

3. Tompering with the reed valve can do no good
unless 11 Is necessary 1o remove dirt as per Sec. C
Par, 7. The slightest bend or dent in the reed may
prevent the engine from running at all.

9. M the reed is ever reploced, be sure and pul in the

reed mode for this engine.

SPECIFICATIONS
Wr—3.9 o, Bore—585". Stroke—.556". Displace-
ment 1499 cu. in. Beam mount. Overall height 21",
Height above roils 2X,". Overall length 3%, Width
enfer fo center of roll screw holes 1)4". Piston—
ground surface, no rings. Intoke volve—reed. Relation
—right or left.

=

. WARRANTY

This engine is guaranteed against defects in mare-
rials and warkmonship for 30 doys from date of pur-
chose., Glow plugs are never guorcnieed becoyse of
their delicate noture. Mo other guaraniee is mode or
implied, If engine is returned fo the factory within
warranty, include 50c 1o cover cost of hondling ond
relurn posioge, '

Do not take engine back lo your dealer.

FACTORY REPAIR SERVICE

Minor  repairs, ar j
$1.00 plus parts, Compl haul new
engine perfe }—5%4.50, including parts. On all |
C.0.0, shipments, purchoser pays postage and C.O.D. |
fees. %

PARTS ORDERS
Purchase peris from your dealer, If not avaoiloble, |
order direct from faclory. No C.O.D.'s please. Send,
remillance with your order. On orders less than $2.00°

3

add 35¢ hondling charge. In Colifernia odd 4% sales. | 2 S
one minute of running time; but a few, those which are slightly on the tight side, may not

Prices ond design of parts subject to chonge with- +
oul nofice.

ENGINE PARTS LIST

_FOR THE SPORTSMAN ENGINE :

Calalogue p List

NUmber Pant * Price '
1101 Crank 2.00 Irl.
1102 Glow Head ... 75,
1103 Piston and Rod e 2GS
1104  Cylinder 1.75 |
1105 Crankshaf 225 4
1107 Reed Retainer Ring ok ':
1108 Reed Valve .ccicvveinss 25 3
1109 Neadle Valve and Spring. 75

1110 Prop Drive Plate 25

1116  Venturi Nul with Screen 35

1119 Prop Screw and Washer.. 20 .
1130 Wrench a5 ¢t
1124  Carb Body | 2.00 '
1125 Carb Comp! 325 |
1126 Needle Volve Body ..o 73

Order Parls by Cotalogus Numbaer
L. M. COX MANUFACTURING CO.

P.O. Box 476
Litha by Cox Mig. — LL5.A. 4-59

730 Poinseitia Santa Ana, Callf.

1159

CARE AND OPERATION OF YOUR
" THIMBLE-DROME

SPORTSMAN .15

ENGINE !
v p'
This engine is outstanding for sport flying, both control line and free flight.

4

Keep this engine immaculately clean, use Thimble Drombk Glow Fuel in the blue can
and it will maintain its winning characteristics for a long period of time.

This engine is precisely fitted at the factory for immediate, eéasy starting and imme-

" diate flight. A break-in pesiod in the ordinary sense is not necessary for flight, in fact, o

slow easy break-in is not desirable. Most of these engines will.devielop full power within

develop full power under one hour. Even these will develop. sufficient power for average
flying almost immediately. The only break-in required is very rich (slow) running the first
60 seconds after starting the first time. After 60 seconds it should be ready to go.

Elimination of break-in is not urlui‘ne_d through loose, or sloppy fitting but through very
precise fitting, together with suger fine wearing surfaces. .

Remember—the Spertsman_ .15 is much happier at high speeds. Let it wind up, Do not
use oversize props.

IA} PREPARATION FOR 4. Procure o 1Y volt dry cell battery, #4& or equive-
lent, and connect it with 2 flexible insulated wires
RUNNING to a glow pluj clip as shown in the diogram A and

1. Mount the ‘engine in the plane or, if you waont 10
give it some running first, mount it. on a sultable
mount. Do pot hold the engine directly in a vise.
Use os o templole, A-Fig. 1, to drill mounting

holes, The screened nut, B-Fig. 1, in the rear is the

oir intake hole and must be [eft open,

2. Ploce propeller on the shaft with the flor side of
the blodes toward engine and lock securely with
the propeller screw.

3. Use a Thimble-Drome filler spout wilh stainless
steel strainer in your fuel con. Your engine will
thus be filled direct from the con and protected
from dirt ond foreign matter that would etherwise

stop up the carburetar jel. The strainer keeps dint

out of the can and any particles that might already
be in the can, from getting into the corburetor jef.

B-Fig. 2. Do not use ‘o stronger batlery. If you do,
the plug will burn opt. The connections should be
scldered to insure good contoct and taped 1o pre-
vent bare ends of wire from gatling tegether ond
“shorting'* the battery, Be sure the battery is o
goad one. Your dealer salls batteries and glow plug
clips, The Thimble-Dromo plastic mounted glow

plug clip with, wires already attached Is recom-

mended.

Balance and frim propeller. This is very essential
for good performance. Sond off any bead of plas-
tice along edges of {blades. Fit o drill er shalt
through the hale and rest the shaft on razor blodes
sel In woodan blocks' as shown in C-Fig. 2. Sand
the heavy blode until the propeller will balance in
a herizental potition. Core must be exercised fo do
the sanding without spoiling the wirfeil chorocrer
Istics, =, !

:
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[B) STARTING: THE : SPORTSMAN

,No matter how ‘expert you are with_small. engines
you will have belter luck with this ene if you follaw
directions exactly as listed ond do Ht'l nperaﬂon in
the exact order gluun.

1. Close the corburetor needle w*lwa CFig, 1, by
turning it -clockwise Hll, it stops, Do not force it.

2. Fill the fuel tonk with 'l'hhbTaAElmma racing fuel

[in the fed conl. ~ - b R
3, ‘Open the needle valve Imniar clockwise} mcllv
54 ful‘l turns. =

‘4, IF the fuel level in the tank is lower than® lha car-

buretor venturi, put your finger over the air intake
at the rear of the engine and pull the prop thry
compression: twice, No more, no less. If the fuel

, level is equal in height to the venturi or lllqh!ly
higher do not do this operation.

's_..' Connect the battery by snapping the clip, on the

glaw plug. B-Fig. 2.

6. Engage the spring starter and pull the prop around
one turn only. Stop so that tha exhoust poris‘ore
open. :

Squirt a few drops of fue nm rlrd uhuus! -port

4 and, immediately relense - the: op. -Release it by
sliding your finger off e 5ns_'nf the' blade und
awdy o your finger is instantly out of range of
"the spinning propeller as the engine, will start in-
stently when released if pllrlnd with the right
amount of ‘fuel.

P

8. When the engine staris it wIII bt running veqr rl:h
and slew. The first time the eng;ins Is started let it
confinue ta run rich for o pericd of 60 seconds.
After approximately &0 seconds, slowly close the
needle valve clockwise to the best running pesition
and remove the battery connection. Subsequent
starts may be adjusted to best running position
immediately.

-

2

If tlﬂlﬁ'!g is"q‘tay-d for any’ uusm\ "elose needle
volu otherwise enginel will become flaoded,

-_d-.

i g -
sz g A

it g

(C) FAILURE TO, START R

<3, If the engine

! vjer holes . will | be

'll it wm up with Jll'ms of power and dies imme-

* diotely - it is, tod lean.’ Open'the needle volve o
half " turn, e, “and :lanlt. if, over
again. | rouble pel‘:l!ll und 1hi

fine \mm kmjulmhlqlquﬁlhe efjgine should run

sAE 'Ihe engine irefuns 1o fir
+ guaranteed. Do not return the engine to the foctory
“for @ burnt oyt glow . plug because the cast 1o you

. W oyou are nor us:ng Thlmbln—Dmmn fusl, tey ir.
‘Num (use

o trouble. Tha:lfuign malter can somelimes be re:
- maved . withay

If the eng{m lpil: a bit of fuel spray 4
from the exhaust, it is too rich. Close the needle *
valve ‘and 'confinue unﬂklng until"the engins stars
briefly. Open the' needle valve égain ond crank it
over. It shouldistart immediately, = -

|.

than the carbretor Jry choking'af

B Par. 4. If the cnglne"hulnl 2en run “for some
time It Js alie. possible that” thick - dastor oil s
dngglnq the sts. Choking wll.'l h’enr al

: SERCOI0 R e
«still+i persists in;.above .action It s
“passible the carburetor: fels are-siopped .up. Remove
the venturi- nut andneedle valve ‘bady. Three tiny
be found Intthe, groove around the 1
venturi tube. Clean these pet holes with a piece of

SRt e

riten

e of alr‘wew the glow
plug out ‘ang connect-it to:tha.clip. If the Tiftle
coil ‘inside doss'not get'red hot, it u either burnt
out ar the battery.is dead, of the connecfions are
made incofractly. Replage the battery or the plug,
ar correct lhq connections.  Glow plugs are naver

will \be excessive, Bw -ene lmrn vour dealer.
apre

nlnllnn or gasoline’ type fuals.

. Vﬂy hunvy P mr}.ng. i:.'bfm‘n.:elquiredllur starting.

These engines|do not flood out os easily os mesl
Unless it is octyally, spitting out raw fuel it may
need even 'mon priming eéven though you have i
already * prlmud i o much’ s most engines will
stand. | . b

¥

If the plug, bottery, and connections are known fo
be good, andif the jet has been checked for stop-
page, and if [the fuel is known to be the correct
kind, yet the ungirw will ‘nat+fire ot all, it is pos-
sible there is dirtor a plce of foreign matter wnder
the reed volve. This is” very wunlikely unless the
venluri screen -has-been remeved. IF the wniun
‘screen -hos  been - rmeved . you ' may expect this

taking ' the valve ossembly aport.
If it is necassary,ta take it apart, be sure 1o replace -
the reed with thc some side against the ventur.




1o happen and will ocour more
properly fitted and has
: surfoces, Do nol mwn it
tight. Ti from o shellac like deposit on
the cylinder wall. Screw the heod off, Remove the
sylinder seour the inside wall very lightly with
| o bit of fine ar medium stesl woal. Wash, oll, and
replace. The angine will then tum over freely and
wn good. Mever usa sandpoper, emery cloth, ar
obrosives of ony kind, or scropers. Such methods
will rin the cylinder. Steel wool will not hom the
bore.
5. Certgin kinds of weather, espocially warm humid
{sticky) weather will couse excessive shellacing in
a new cylinder, There I3 no known way lo elim-
inate this nuisance and the smocther the fir the
more susceplable is the engine to this trouble.
6. Do not the head too firmly. Set if up very
ool belore remeving

Tt may force the cylinder oul of round or even
_Iupr.:hmr inta |!|e Iao:!. A new cylinder is ussally

7. To remove the glow plug from o hot engine—
pour a hile fusl slowly over the glow plug 1o
 rteduce the plug temperalure, Do not run it aver
the cylinder, The plug will then release eosily. A
hot plug will stick and forced removal may dam-
age the cylinder.

8. Tompering with the reed valve con do no good
unless it is necessary o remave dift as per Sec. C
Par. 7. The slightest bend or dent in the reed may
prevent the engine from running ot all.

9. If the reed is ever replaced, be sure and put in the
reed made for this engine.

SPECIFICATIONS *

Wi—4.1 oz, Bore—585". Slorke—.556". Displace-
rpent .1499 cu. in. Beam mount. Overoll height 29",
PI_IE.]-I obove rails 2X,", Overall length. 31", Width
1%, Widih cenler to center of roil screw holes 114",
i nd surfoce, no rings. Intoke valve—reed,
Rotation—right or lefl,

RPM—subjoct lo fuel and weather conditions. The
following reodings token frem Elecironic Shoboscope
{! d Ci i Lab-

orotory: Engine—picked ol random—running time—
20 minules, Fuel—Thimble Drome racing. ‘Wreather—
clear, Temp 89° F. Humidity—21.1°% . Baro-
metric pressure—1016 milibars. Dew Poinl—44.5" F.
Elevotion—100 1. obove e level, Tesl—Sialic.

Propeller Length Pitch RP.M.
Nylan 8" 4 . 15000
Pawer Prop ta & 16750
Plosticole B" b 13100
Plosticote i a 13450
Plasticale 8" 3 186750
Top Flight 7 it 4 18400

WARRANTY

This engine is guaronteed agalnst dafects in mate-
rials ond workmanship for 30 doys from date of pur-
chote. Glow plugs ore nevep guaranteed bemme'oi
their ' delicaln nature, Mo other guarontee is mode or
implied. If engine is returned to the foclory within
warranty, Include 50c 1o cover cost of handling and
relurn posloge. i

+“Do nol take engine back to your dealer. 3

FACTORY REPAIR SERVICE

Minor  repairs,
$1.00 plus parts. Complete overhoul [guareniced new
engine { $7.50, including pors. On all
C.0.D, shipments, purchaser poys pestege ond C.0.D.
fees.

PARTS ORDERS

Purchose parts from yeur dealer. If not avoiloble,
order direct from foclory. No C.O.0s please. Send
remillance with your order. On orders less than $2.00

add 35¢ handling charge. In California add 4% sales |

lax. s
Prices and design of porls subject 1o change with-
oul nolice.

ENGINE PARTS LIST
FOR OLYMPIC ENGINE

Catalogue List
Number Part Prica
1401  Crank 2.00
1102 Glow head ... - UES
1403 Piston ond Red s LTS
1404 Cylinder 1.75
1405 Cronkshaf 2.25
1406, Ball bearing: Eu,‘ I, 2.00
1107 Reed Retainer ring

1108 Reed Valve ...

1109 . Needle Vaolve and §
1410 Prop Drive Plate .
1418 Venturi Mut with' Scree
1418 * Prop Spinner ond .Screw ..

1130 Wrench

1424 Cork Bady

1425 Cart Body

1426 MNeedle Valve Body ..o - .B5

Order Parls by Colalogue Number
L. M. COX MANUFACTURING CO.

Sonta Anag, Callf.
1459

730 Poinastia P.O. Box 476
Lithe by Cox Mig. — U.5.A. 4.5%
.

o e o

CARE AND OPERATION OF YOUR

THIMBLE-DROME

~ OLYMPIC 15

1 & i

i - i e

ENGINE

THIS ENGINE IS A VERY HIGHLY PRECISE CONTEST.TYPE ENGINE

i Keep this engine immaculately clean, use Thimble iDrome Racing Fuel in the red can
and it will maintain its winning characteristics for a long period of time.

This engine is precisely fitted at the factory for immediate, easy starting and imme-

diate flight. A breok-in period in the ordinary sense is not necessary for flight, in fact, a

slow easy break-in is not desirable. Most of these engines will develop full power within

one minute of running time; but o few, those which are slightly on the tight side, may not
develop full power under one hour. Even these will develop sufficient power for average
flying almost immediately. The only break-in required is very rich [slow] running the first

60 seconds after starting the first time. After 60 seconds it should be ready to go.

gumety, o Bliprination-efrbreak-in is‘not ottained throu'ghl-loose-or\.slcp}:y. fitting but through very
. I

precise fitting, together with super fine wearing surfaces.

Remember—the Olympic {15 is much happier at ‘high speeds. Let it wind up. Do not

use oversize props.

.. [A) PREPARATION FOR
RUNNING

1. Mount the engine in the plone or, if you went to
give it some running first, mount it on o suiloble

mount. Do not hold the engine direcily in o vise.
Use os o femplote, A-Fig. 1, to.drill mounting
holes. The screened nul, B-Fig. 1, in the rear is the

air intoke hole and must be left open. ;

4 1
2. Place propeller on the shaft with the flor side of
the blodes teward engine ond lock securely with
the propeller screw,

3. Use o Thimble-Drome filler spout with stainless
steel sirainer in yeur fuel can. Your engine will
thus be filled direct from the con ond profected
fram dirt ond fareign matier that would otherwise
stop up the corburater jel. The sirainer keeps dirt
aut of the can and any particles that might already
be in the con, fram gelling infe the carburolor jel.

. Frocure @ 1Y volt dry cell bottery, #6 ar equive

lent, and connect it with 2 flexible insulared wires
to o glow plug chip s shown in the diegram A ond
B-Fig. 2. Do not use @ sironger battary IF ypau de,
the plug will burn out. The connections should be
soldered fo insure good contact ond toped fo pre-
vent bare ends off wire from getting together énd
“shorting” he batlery. Be sure the battery is o
geod one. Your dealer sclls botteries ond glow plug
clips. The Thimble:Drome ploshc mounted glow
plug clip with wires already attached is recam
mended B

. Balonce ond Irim propeller, This s very essenhol

for good performance. Sand off ony bead of plas
tice olong ecdges of blodes, Fit o drill or shalt
thraugh the hole ond rest the shalt on rozor blodes
set in weoden blocks as shown in C-Fig. 2. Sand
ihe heavy blode until the propeller will balance
o harizontal positian, Care must be cxercised fo do
Ihe sonding without spoiling the ool charocter
istics,
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_:-'-' Fig. 1
b FULL SCALE VIEWS OF THE

OLYMPIC .15 FOR INSTALLATION INFORMATION

(B) STARTING THE OLYMPIC

No matter how exper! yeu are with small engines
you will hove better luck with this one if you follow
directions exactly os listed and do each operaticn in
the exact arder given,

I. Close the carbureter needle valve, C-Fig. 1, by
turning it clockwise fill it stops. Do not force it

2. Fill the fuel tank with Thimble-Drome racing fuel
i lin the red can). 5

" 1
5{. Open the needle volve [counter clockwise] exactly
5% full turns.

4. IF the fuel level in the tonk is lower than the, car-
buretar venturi; put your finger aver the air intoke
at the rear of the engine ond pull the prap thru
compression twice, No more, no less. If the fuel
level is equal in height to the venturi or slightly
higher do not do this eperation.

5. Connect the baltery by snapping the clip on the
glew plug, B-Fig. 2.

6. Engage the spring starter ond pull the prop around
one tum only. Stop so that the exhoust ports are
open,

?. Squint a few drops of fuel into the exhoust pon
and immedialely raieus_g‘ the prop, Releose it by

sliding your finger off the end of the blade ond '

away sa your finger is instanily out of range of
the spinning propeller as the engine will start in-
stantly when released if primed with the right
amaount of fuel.

B. When the engine starts it will be running very rich
and slow. The first time the engine is started let it
confinue fo run rich for o peried of 40 seconds.
After opproximately &0 seconds, slowly close the
needle volve cockwise 1o the best running position
ond remove the battery connection, Subsequent
starts may be odjusted 1o best funning position
immediately. '

9.1 If storting is deloyed for any reason, close needle
i“valve otherwise engine will become flooded,

(C) FAILURE TO START

Ik

2

If the engine coughs and spits @ bit of fusl spray
from the exhaust, it is too rich. Close the neadle
valve ond continue cranking until the engine starrs
briefly. Open the needle valve again ond crank it
over. |t should start immediotely,

IF it starts up with lots of power ond dies imme
diately it is foo lean. Open the needle valve a
holf turn, prime the engine, and crank it ever
again, If the trouble persists and the tank is lower
than the earburetor try choking again os in Sgction
B Par, 4. If the engine hasn't been run for some
time it is alsa possible that thick castor ail is
clogging the jets. Choking will clear this also.

If the  engine still pefsists in obove action® it is
possible the carbureter jets are stopped up. Remave
the venturi nut and needle volve body, Three tiny
iet holes will be found in the groove oround the
venturi tube. Cleon these pet holes with o piece of
fine wire. Reasiemble and the engine should run,

If the engine refuses 1o fite ot all screw the glow
plug eut ond connect it ta the clip. If the linle
coil inside does not get red hot, it is either burnt
out er the battery is dead, or the connections are
made incorrectly. Replace the battery or the plug,
or.correct the connections. Glow plugs are never
guoranteed, Do nel return the engine 1o the facrary
for @ burnt out glow plug because the o ta you
will be excessive. Buy one,_ fram your dealer |

Il you are not wsing Thimble-Drome fuel, try 1+
Never use gasaline or gasaline type fuels.

Very heavy priming is ofien required fer starting.
These engines do not floed out as eosily as most
Unless it is acluolly spitting out raw fuel it may
need even more priming even though yau hove
already primed it o3 much o most engines will
stand.

If the plug, battery, and connections are krown to
be gesd, and if the jet has been checked for stop-
page, ond if the fuel is known 1o be the correct
kind, yet the engine will not fiee at all, it 3 pes
sible there is din or o pice of foreign marter under
the reed valve, This it wery unlikely unless the
venturi sereen has been removed. If the wniwri
screen hos been rmoved you may expect this
trouble. The foreign mipiter can sometimes begre:
moverd without taking ghe valve ossembly opart.
If it is necessary to take it apart, be sure o replace
the reed with the same side against the venturi

(D) OPERATING TIPS AND

ENGINE CARE

I, The Glow plug is built right into the head in cne

unit, When the plug burns outl just replace the
entire head ot the regular glow plug price.

After the last run, il the engine with a light ail
[SAE 10 is good] and wrap it with clath or other
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PROP-ROD

Thrills, Spills, Speed and
Sport 12” aero-type racer for
thrills on a tether or free
running. Aluminum frame,
machined wheels, racing tread

tires, easy starting
.049 Babe Bee Engine. ¥1000
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the key to more fun in every model sport!
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Engines that start easily! i —~ :
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Mudels that run well!
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WATER WIZARD

':i':"t Exciting Step Hydro
:; Slam-bang hydro action at the
o beach, or in your swimming
,;?3 pool! 15" overall — 814" beam.
£ Easy-starting .049 Babe Bee
e Send for lllustrated Engine. Long life nylon

l*,;_ 3 Folder M8 prop. Spring Starter. 51000

L. M. COX MANUFACTURING CO., INC. Box 476, SANTA. ANA, CALIFORNIA

World’s Largest Manufacturers of Ready-to-Fly Planes, Engines, Fuel, and Accessories
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_First Ready-to Fly Biplane
FuIIy Assembled i Fl:ght Tested

e M. COX MANUFACTURING €O., INC., P.9. Snic 476A, Santa Ana. Callfnrnla
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* Carefully Iwal-t-rund stes]
connecting rod with polished
ball and socket bearing

" # Carburetor integral with
fuel tank. No outside lual
lines required. i

% Case hardenod steel crankshaft
ground to pracision tolerances

* Copper reed valve guarantass - '
easy starting plus top RPM

PLUS exclusive Thimble-Drome TEM-TROL process which assures cylinder and piston accuracy
within millionths of an inch—resulting in easier starting, smoother running, longer life!

Golden Bee .049 Babe Bee .049 Pee Wee .020 Thimble-Drome Glow Fuel

s Golden anodized Worlds's mest . Weighs only 21 grams, - <l Always use
popular 1/2A engine. f yet more power per | - penuine T-D fuel,
K [

- ™=

T 24 caral qualty

1&;“"} and performance! 3 Instant starting, % g]'aar?ertheanngifwr:zy S L ;‘: f_inest money
2 = Stepped-up 1/2A : "TL_ powerful action. | Does practical + ':"'f” J can buy.

| -"'._...-—'" power. Oversized . = (,‘ For Free Flight work up fo © *'l’_-én‘ 7
stunt tank, ~ + or Control. 22,000 RPM! =g meewt 50C

$4.98 g §3.98 §3.98 m 50

MRNUFACTURING CO.,INC.,P.0.BOX 476, SANTA ﬁ-N.R CALIFORNIA
L.M.CO
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PRECISION STANDARDS — PERFORMANCE FEATURES ]
UNMATCHED BY ENGINES OF ANY CLASS OR PRICE

Thimo

UNDISPUTED LEADER OF *A =

N =
% Platinum coll Glow Head for
*: Machine cut, hiusd stéal longer lifa and dependability
cylinder fins provide balanced
heat disslpation
fa—
# Maximum combustion chamber
efficloncy derived from clean
one-pleca Glow Head assembly

% Super finished wearing

surfaces on cylinder and —
plston eliminate usual
break-In perled

% Finely threaded needle valve
safely located away from
propeller assuras precise
] carburator adjustments
' -
% Carefully heat-treated stesl . i s
connecting rod with polished ‘Wﬁﬁ’%ﬁ’l &L’Hllm\}\l\l;ii\l'\l\]\\
ball and socket bearing ) |m i
: | T -

% Carburetor integral with =
fuel tank. No outside fuel
lines required,

%* Case hardened steel crankshaft
ground to precision tolerances

% Copper reed valve guarantses
easy starting plus top RPM

L. M. COX MANUFACTURING CO.,INC..P.0.BOX 476, SANTA ANA, CALIFORNIA

Folder of T-D Models and Engines on Request
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JET WINNER
USES AMBROID

Planes Turn Speeds
Up to 166.66 mph

Ambroid Liquid Cement has an
enthusiastic booster in Harry Lot-
shaw, model plane champ from
Plainfield, Ind., shown above with
trophies he has won with his Am-
broid-cemented jets.

“By using Ambroid,” Harry says,
“1 have been able to turn out fast,
rugged planes that win consistently
in local contests. In addition, my
planes have won several important
victories in major competition: First
in Jet Speed in the 1955 King Orange
Internationals; Second in the same
event in 1956. In the 1957 Nationals
I placed Sixth in C Speed at 157
mph.

“One of my jets, made with Am-
broid, of course, turned a top speed
of 166.66 mph.

“I'm so enthusiastic about Am-
broid myself that 1 always advise
new modelers to use it, too."”

Thousands of successful
modelers prefer Ambroid
because it is completely
waterproof, hot fuel re-
sistant, dries fast, and
forms a bond so strong it
often outlasts the materi-
als it joins together.

Take Harry Lotshaw's
advice and build your next
plane with Ambroid—
13{-0z. tube, 30¢; 4-oz.
tube, 604, at leading hobby
shops.

AMBROID GO., INC.
E. WEYMOUTH, MASS.

¥ N

B W = = = = =

Held any of the .049 Cox engines at arm length
and you'll realize how small the .02 really is.

Yet, for all its charm bracelet qualities, per-
formance is sensational. Spin the prop and seel

Engine Review

For Half A scale and

free flight sport, tiny

.02 is a life saver, could begin a new trend.

by E. C.

» This new piece of magic from Thimble-
drome is pure wizardry both to look at and
operate. Its appearance is so similar to the
larger Cox engines that for a moment you
do not realize that you are not holding it
at arm’s length

First thing we did was grip firmly be-
tween thumb and forefinger and fire it up
while reclining in the armchair beside the
family hearth, Of course, the palsy of the
hand has cleared up now, but we still
throw our hat in first when entering the
house. Unfortunately, we have no range
of test props to cover an .020 and no prece-
dent for comparison but, if an impression
is anything to go by, this little bundle has
amazing crower. Remarkably, starting and
needle adjustment are on a par with the
best, regardless of size.

There are no castings in the basic struc-
ture of this engine and, with the exception
of the fuel tank backplate, which is a die
casting, the entire job is machined from
bar stock. The crankcase is turned from a
dural type material which began either as
an extrusion or was form milled in bar
lengths before tumin%. After rough tum-
ing, the work is tumbled to a uniform fin-
ish an!i then receives its final machining
operations to produce a really feather-
weight component of unusual strength. The
5/32 diameter crankshaft runs in a well
fitting unbushed bearing and the middle
third of its length is relieved. The counter-
balanced crankpin is a mere 5/64 diameter
and receives a sturdy little steel conrod
whose ball end is swaged into the piston.
The cylinder is a scale model of the larger
Thimbledrome variety having twin opposed
exhaust ports, bypass grooves, and integral
fins. The top is tapped to receive the alum-
inum plug head combination, and the

MODEL

MARTIN

lower end is threaded to screw into the
crankcase.

In very small engines, of about half inch
bore and below, a hardened steel piston
and cylinder maintain their shape and fit
for very long pericds and are easier in
some ways to finish to the extreme accu-
racy necessary for reasonable compression
sealing. Larger bores are prone to seizure
when both components are glass hard, and
a soft- or cast-iron piston in a_hard eylin-
der seems to yield greater and more con-
sistent performance. When both surfaces
are hard and the cold clearance between
piston skirt and éylinder wall is only a
fortieth ‘Eart of one thousandth of an inch,
it will be evident that the most minute
errors can cause performance variations
among apparently similar engines-that of-
ten never disappear with running before
the rest of the engine is worn out, In these
days of highly competitive enginesmiths
a radical difference between the best and
worst of a design is too great a risk, and
consequently the hardening of both com-
ponents is uncommon in America.

The basis of the trouble is that the very
principle of the lapped piston and cylinder
is a marginal proposition. It hagpens to
just about work, Ulﬂcbg the full-sized poppet
exhaust valve, but mow it is taken for
granted and roundly cursed when it won't
play. Kept at a constant temperature the
clearances will remain constant and as
manufactured. Heat the piston and the
clearance diminish. Less clearance
causes friction. Friction causes heat. Cylin-
der heat radiates from cooling fins, piston
heat does not, so the clearance becomes
less and less until it disappears and the

(Continued on page 43)
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Engine Review
(Continued from page 30)

whole mess. comes to a grinding halt. More
commonly, however, this thermal insta-
bility manifests itself less obviously by
simply limiting performance to a leve
where combustion temperature and friction
have found a compromise. Upset the status
quo by running a lean needle setting or
hotter  fuel and the machinery dies, as
everl?: speed flier knows,

The essence of breaking in an engine
quickly is finding and never exceeding this
point of compromise. As everything wears
itself to the right fit, the point of com-
promise moves up the power scale until
volumetric efficiency prevents any further
imdprovement and the engine can be con-
sidered as broken in.

The obvious solution to all this is to
manufacture the piston to be the correct
size and shape at operating temperature.
This is what is commonly done in other
fields, and advantage is taken of the light
weight and thermal conductivity of light
alloys, despite their high co-efficient of
expansion, to improve other characteristics
of the engine. However, the resulting cold
fit of the piston is such that there is prac-
tically no compression at cranking speed,
and starting is unacceptably difficult. This

problem is solved by providing a number |

of piston rings for sealing purposes which
are, in fact, .very shallow lapped pistons,
but with one important difference. They
are split, and spring outwards to main-
tain contact with the cylinder walls, and
accommodate themselves to varying condi-
tions of fit caused by temperature fluctua-
tion. Alloy pistons and rings are undoubt-
edly the answer if one can afford them,
amf the fact that many records are cur-
rently held by lapped piston engines is
simply due, in our view, to the absence of
thorough development work on piston rings
of suitable sizes, because of the current
lack of demand for expensive high per-
formance engines. Small piston ring design
is bused on lurge ring design parameters
which, while satisfactory, are not by any
means entirely suitable for our purposes,
and we may yet see notable improvements

if therc is a revival of racing engine |

interest.

However, to get back to the point, the
piston of our test engine is interesting be-
cause it is hardened and yet features a
swaged in conrod ball joint. Swaging can
only be carried out on malleable material,
und hardening must take place before the
conrod is fitted otherwise the rod will be
too brittle. The solution in this case con-
sists of copper plating the piston and either
masking the skirt or removing the copper
deposit from the skirt before carburizing
the piston. This process consists of heatin
the work to cherry red heat in a materi
containing free carbon which penetrates
the exposed surfaces to a depth determined
b]y the duration of exposure. Ouenching
the work in water produces a glass har
case on the unplated skirt while leavin
the plated surfaces in their orig;')r;al soft
condition so that the conrod can be fitted.
Finally the skirt is finished to size with
the rod installed so that any distortion
from swaging and hardening can be re-
maved in the process. The most outstand-
ing feature of the Thimbledrome range of
engines is the system of carburetion and
admission control, and much of their re-
markable ance is due to the thor-
ough ingenious development work
carried out in this field. The detail desi
in the fuel tank and rear cover of the .020
is especially noteworthy.

The main unit comprises a cup, turned
from bar and anodized red, which has a
hollow stem in the middle communicating
with a boss on the undersurface of the
cup which fits into and forms the rear
cover of the crankcase. This boss is re-
cessed on its face and the internal diam-
eter has a snap-ring groove. Behind the
snap ring goes a reed valve shaped like a
plus sign, the center of which covers the
end of the hollow stem or induction pipe.
The reed is blanked from 1/1000 brass
shim 'stock. and in operation moves to and
fro. as well as flexing, so that the mixture
can flow between the arms of the plus sign.
To prevent overstress the reed is limited
in its deflection by one end of the circlip
passing across its center. The fact that the
outside diameter of the boss is only %”
will give an idea of the fascinating neat-
ness of the detail work in this engine.

At the upper rim ot the cup where it
joins the tank blackplate is a most unusual
and accurate example of machining. It is
necessary to have at this joint a fuel-tight
seal which not only tightens down to a
very precise dead length, but which also
holds the backplate absolutely concentric
with the tank. These requirements are
dictated by the most ingenious system of
carburetion we have seen on a model en-
gine. In principle the induction pipe is in
two pieces, one being the stem in the tank,
and the other the hole in the center of the
backplate. However these two pieces are
prevented from touching by the joint at
the rim of the cup, thus leaving in effect
a crack around the induction pipe big
enough to take a cigarette paper. This tiny
annular crack is the jet, and its width is
controlled by the tank to backplate joint.
A gasket varies in thickness, and screws do
not provide a precise concentric location
therefore, something crafty in the way o
joints was called for, and accomplished by
turning a vee groove in the face of the
tank rim and a mating male vee on the
face of the backplate, When the four re-
taining screws are tightened the vees in-
sure that everything pulls up to the right
relationship.

The admission of fuel to the annular jet
is controlled by a positive shut-off needle
valve which regulates flow to a chamber
formed by a shoulder on the end of the
induction pipe stem. Fuel gets to the
needle valve through a small piece of plas-
tic tubing, complete with anti-kink spriuf,
inside the tank and extending to a suitable
pick-up point,

The backplate unit is an intricate little
diecasting incorporating filler and vent,
four-point radial mounting lugs, and coun-
terbored bosses for the tank to crankcase
retaining screws. The needle valve body is
a tiny steel insert pressed into a bore in

this casting to provide long wearing very
fine threads in order to g;‘lve reasonable
latitude in adjusting such microscopic

quantities of fuel. The needle itself is of
typical Thimbledrome pattern with a coil

spring locking device.
Now those hardy souls, if any, who have
been able to follow this marathon descrip-

tion, and understand the workings of this
extremely clever fuel-air mixer are no doubt
wondering how air gets to a hole in the
middle of a radial mounting plate and
probably visualize fuel under the tissue and
internal model rot. This time we have a
Thimbledrome which keeps the innards
(Continued on page 48)
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" dry. The backplate has a passage, recessed

in its face, connecting from the intake to

[ the outside world, and it is chokeable.

Finally, the whole unit can be rotated in
increments of ninety degrees, but the vent
positions dictate a top position for the
needle knob.

In the absence of any useful figures for
th_ls engine we can only repeat that han-
dling and starting is better than that of
many good large engines, and the steam
available will be a pleasant surprise. It
could be the beginning of a new trend, but
what a job for the manufacturers!

1958
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power and thrills/of previous
ready-to-fly planes!'Sportsman
-15,engine. Includes;realistic!
Flying Family, passenger kit for
finely: detailed ‘interior:
Wingspan:32” $25.00 '

PT-19 FLIGHT TRAINER
Scaled from World War Il Air
Force primary trainer. Finest

flying plane in .049 ready-to-fly

class — bar none! Fully formed
fuselage. Rubber band assembly
separales on impact— -
reassembles in seconds.
Wingspan 22", $9.00

P-40
FLYING TIGER -
they were the most famous
squadron since the Lafayetle
Escadrille, and here's their P-40
...easy starting and a real thrill
to fly, with true “‘combal
; : maneuverability.”" Superbee .049
; : 47 engine. Official shark's mouth
1911 Vintage Mode) el ‘ angﬂ:eeth ée::irati:! e ’
CURTISS PUSHER- o < - 2 ; 3 :
gel realistic oldlime biplane flights e Wingspen 20°. 310,00
: — takeolls and long graceful landings.
This museum-quality model combines fun of
assembly with éhnll of "mﬁ! .049 All models include
Babe Bee engine. Complele with Pilot. : oo
A t dle,
Wingspan 24”. $10.00 TS ; $=i Gall. Bdde

and Flying Lines

Bl ki

i Send for | |
L.M. COX MANUFACTURING coO. INC. full color _

pocket
P.O. BOX 476A — SANTA ANA, CALIFORNIA catalog M6

WORLD’S LARGEST MANUFACTURERS OF READY-TO-FLY MODELS

’ APAN. Tarne £0



OLYMPIC .15

Precision ball bearings, front and rear'
Spherical combustion chamber! Triple per-
iphery jets! Recommended for F.A L., free
flight, and speed!

RR1 .049 $5.98

Flush-mounting REAR ROTARY VALVE engine
delivering very high, stutter-free 1,24
power, on a very flat peak

power curve.
Won't run backwards!

COX .020 cu. in.
disp. PEE WEE

12 &




DIAMETER OF HOLE
FITS CYLINDER FIN
SNUGLY BEFORE SAWING
WRENCH TO OUTLINE

}_Fj}».

AND TURN

/16" TO 3/32" DURAL

GRIP WRENCH
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by WARREN H. CURTIS

Imagine achieving perfection upon per-
fection. Manufacturer selected the hot-
test engine from line and still able to in-
crease rpm with resultant power increase.

> Because of precision and quality which represent the
best that modern methods can produce at a reasonable
cost, the Cox .020 Pee Wee becomes an excellent subject
for hand finishing and rework. As received, it has fits just
tight enough to reach optimum speeds by pre-run lapping
and polishing. Wear and friction are reduced to a stable
minimum by a controlled process which allows selection
of fits and produces bearing surface refinement unobtain-
able from mass production or from the usual break-in. The




immediate gain is in power deliverable with the added
benefits of running consistency and long engine life.

Advantage of power polishing is best utilized by two-
bladed propellers of 3%” to 4%%” dia. Hopped-up version
requires smaller propellers, as its port timing and fuel
fnduction are tuned for maximum rpm with a consequent
loss of torque at low speeds.

In lieu of a new engine, one having high compression
and an unwom main bearing will do nicely. Just be sure
that vamnish is not giving a false indication of piston/cylin-
der seal. To be sure, clean the upper bore with a rouge
and oil paste on a spft balsa paddle. The paddle should
be half the bore in thickness and wide enough to cause a
force fit. Piston replacement will usually restore lost com-
pression, for, although harder than the bore wall, it wears
faster. This illogical wear, alone, justifies pre-run hand
finishing.

The surface of a new piston is produced by very fine
grinding. Under strong magnification, sharp peaks are
observable. During the first moments of running a new,
unpolished engine, these peaks break off and blend with
oil. Many lodge in the cylinder wall. As diamond cuts
diamond, they now cut the piston. Its diameter is reduced
enough to make a potentially hot engine just ordinary. The
scored skirt may be of even greater loss. Prime object of

the work to be done to the piston is to preserve the dimen-
sion Cox has so accurately produced. As the polishing
process greatly reduces wear, a long bench run-in may
become necessary; on the order of half an hour. Should
varnish form during run-in, use the rouge cleaning method.
Squeaking of the paddle indicates the presence of vamnish.
Be sure to clean out all rouge before re-starting the engine.

Only a few simple tools are needed for the polishing.
A hand drill in a bench vise is the “lathe.” Its slow, gentle
action equals that of a watchmakers lathe, if actual results
are any criterion. Cut the head from a long 3-48 screw for
chucking the crank shaft. A 2” length of 5/32” 1.D. brass
tube is used as a lapping mandrel, slightly flattened at one
end the mandrel mounts the piston. Force the flattened
end over the rod socket boss with the rod inside the tube.
Balsa piston and shaft laps are shown in the photographs.
Make a crankpin lap by drilling a 1/16” hole in a hard-
wood strip and sawing %2” past the hole. A %” dowel,
slotted %" at one end is to be used for finishing the main
bearing. A fine Arkansas slipstone, crocus cloth, and pow-
dered rouge, are the required abrasives. Make a “grip-
wrench” to the sketch—fig. 9. This wrench will avoid much
grief from damaged port edges. Use it for removing the
cylinder from the case and the glowhead from the cylinder
material—1/16” hard dural (Continued on page 47)
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Pee Wee Hop-Up
(Continued from page 27)
or brass.
POWER POLISHING:

Disassemble vour engine completely ex-
cept for the reed-valve. This wiﬁ void the
guarantee, Don’t worry, Mr. Cox has ob-
served the results of this rework favorably,
Mix a thick paste of rouge powder and
light oil. Mount the piston on the mandrel.
Up-end the hand £-ill in a bench vise.
While turning the chucked piston at about
two handle rev’s per sec., use Arkansas
slip stone to work a slight radius on the
crown and skirt lips. This is done to pre-
vent bore wall scuffing, port hooking, and
to improve wall oiling %y creating wipe
feed. The radius is not to exceed .055"—or
1% eyl. fin thickness. When radius are com-
plete wi?e piston free of stone residue and
then polish the lips highly with rouge
paste on a balsa scrap. Apply paste to
twin-lap of fig. 1 and polish the sitfe of the
piston as illustrated. With the lap held
motionless and squeezed firmly enough to
collapse soft balsa slightly, give the drill
handle %2 sec. turns for 45 to 60 sec. As
the lap darkens polishing becomes finer, so
make this a one-shot operation. The fin-
ished surface should show the grind pat-
tern under a hazy polish.

Leaving the piston chucked, wash and

the cylinder, White gas or cleanin
solvent are %ood washes. Cut, don’t sand,
a slight bevel on the edges of 14" sq. strip
of soft balsa. Insert through bore and ap-
ply paste. Rest the lower fins of the cylin-
der on a piece of rubber light cord laid
on a table. Working this setup like a roll-
ing pin for ten 6 inch strokes will pre-
pare the bore for lapping. Wash the cyl.

well and wipe the bore clean with lintless-

(Continued on page 50)

Pee-Wee Hop-up
(Continued from page 47)

tissue. Thin some rouge paste to a free
flowing oil, apply generously to piston and
bore, then put the cylinder on the piston
as in fig. 2. Keep the piston 1/32” below
its top stroke height. Rotary lap piston
and cyl. for three minutes, working the
piston between the 1/32" position and one
which uncovers the exhaust ports.

Remove and clean the piston and chuck
a pointed dowel in the £ﬂL Referring to
fig. 3, polish the rod bea.ri.nﬁ for three
min. per side using paste. Place piston
and cyﬁ.i.nder in solvent to soak awhile.

Wash and wipe the crankshaft dry. If
any roughness can be felt with a fingernail
rubbed on the journals, a brief crocus
banding is needed. Cut a %" strip and
a loop of it against the shaft which
been chucked on the headless screw. As
-with the piston po g, do not work the
crocus. Let the shaft do the working. We
do not wish to lose the s dimension.
Wash the shaft and polish it with a new
twin-lap and Easte—ﬁg. 4. Polish the shaft
until only a bare trace of original grind
remains.

The crank pin is usually the roughest
part of the Pee Wee. For pre-polishing a

make a special lap with a 3/32"

a %" strip of crocus in this hole
e saw slot. Wash well after this
work is done and finish with a similar lap

g? paﬁtoﬁﬁ . 5, 'I‘hedﬁnal hpt}:as al/18
; own with a in
I:Io:k :hﬂe &m strokes ome wggg

sxlit'a %" dowel %" into one end. Catch
a %" fold on a %" crocus band in the slot.

Cut the band as it starts to lap itself when
in drill

around the dowel. Chuck in
after working into main bearing. Fig. 6.

MODEL AIRPLANE NEWS © November, 1960 '

Polish out the bearing for two to three
minutes. Lay a piece of 400 paper on a
sheet of glass. Press the case back surface
squarely on the paper and twist it three
turns to remove burrs and tool marks. Do
the same with the cylinder seat, but give
only one turn. Wash the case well, scrub-
bing with a brush to remove all abrasive
dust. Assemble case, piston, and cylinder,
as in fig. 7. Apply oily polish to shaft, pis-
ton, bore, ¢ in, and rod socket. Stroke-
lap at fast speed for three minutes. Using
a %u.lb syringe, wash rod socket thorough-
ly, and clean all engine parts, includin
tank, reed and tank backplate. Check fue
passages for clear openings. Qil all parts
and assemble engine for running.

Obtain some Hoppe's #9 Nitro powder
solvent from any gun shop. Add one to
two capfulls to a pint of fuel. Run engine
rich until it is hot. Then lean out to peak.
If it fades, back out to rich setting and
hold until engine starts to pick US( s]((;eed.
This cautious touching of the pe eeps
varnish formation down and prevents over-
heating. Straight Hoppe's in the ports wi
free a seizure if one occurs from an ex-
tended peak run.

The effectiveness of a good polishing job
will be noted by the absence of a dark
cast of exhaust oil on the initial run. The
work so far amounts to a mild hop-up. A
“full house” job entails more work of a
very exacting nature. If you would like to
turn Coxes 3 blade nylon “Sabre” prop at
22,00%0: better, the following rework will
pay off.

High rpm Hop-up—supplements power
polishing; includes all steps of poEshing
process.

Starting with the cylinder before any
polishing is done, its port timing is to be
advanced. Have a watchmaker get you a
#6-cut pointed round file, and one half-
round of the same cut. They are called
escapement files. Bevel the top of the ex-
haust ports inward and upward to open
1/100” earlier. A cyl. fin is 1/100” thick.
Use the round file for cutting and the
half-round for finishing. Crocus band the
filed edges without touching the bore. Fig.
8 shows the filing in progress.

Obtain a 3/82” dia, Mounted Dental
Point from a dentist, Run it with a hand
grinder which has a minimum of shaft end
play. While preserving its form, grind the
top of the bypass recesses a bit less than
1/100” higher, .077"-.008”, An alternate
advance is had by cutting .005” higher and
evelling off the top. Guard the ridge be-
tween bypass ways and exhaust ports with
extreme care. These four ridges are base
Eressm'e seals. Dull the newly cut bypass
ips with crocus. Fig. 10 shows the bypass
grinding. Find a spare piston that is a bit
smaller in diameter your good ome.
Using watchmakers oilstone powder (fine
gradg] in plenty of oil, lap the port area
only, to remove any grinding or filin
burrs. Wash the cylinder thoroughly s:uﬁ

olish it and the piston as in figs. 1 & 2,

e sure to radius the piston lips. We are
thinking of the good piston, of course,
Polish rod hole (fig. 3.)

Polish sl:a%mpin, and case bearing as
figs. 4, 5, 8. This time the case bear-
ing enough to give a .0015" to .002” play.
A 1/18” strip of airmail paper is a good
gage. The shaft should enter snugly with-
out tearing the strip. Clean parts and as-
semble for stroke lapping of fig. 7.

After stroke 1 pinﬁ; clean and assemble
the case and tank without the reed. Run a
tapered jewelers broach or a 3&55 drill
through e venturi throat as in fig. 11. To
open it to .052", If the drill is used, dull
its flute corners so it will not run oversize.

, cut with the broach and use

the drill as aLE?ge. Fair the backplate air
inlet into the throat, making a smooth bell-
mouth that breaks right at the fuel orifice.
Burr the edges of this orifice with crocus
cloth. Separate tank and back to do this.

In fig. 12, ears are being bent forward at

the corners of the reed petals; one ear to
a petal. Bend up just enough to take up
the play between the reed seat and the
retaining ring, Press with scale or similar
tool as reed is resting on paper cushion.
This modification pitches the reed fre-
quency to a higher level than will be real-
i uring any high speed run. Early in
our experimentation, surging was noted at
high rpm. It was reasoned that a free
reed pulsed as a function of piston strok-
ing at low speeds. But at high speeds, rpm
became a function of play: pened
pulsing. Changing to a_sprung reed both
stopped the surging and gave higher rpm.
Opening of the venturi became necessary
due to snappier reed action as well as to
cylinder porting. A summary of the hop-up
features might be helpful.

General polishing to reduce friction.

Precise la plin;% to obtain optimum fits,

Free crnni's t clearance to reduce oil-
shear drag.

Radiussing of piston lips to promote wall
oiling, reduce s g, prevent port
hooking.

Port advance to increase fuel induction
and implement expanding gas velocity
for exhaust assist,

Reed conversion from free to spring
closi:ﬁ.

Enlarged venturi throat to support great-
er fuel volume.

As one added feature, oil Emcwini the pis-
ton at the socket boss height has been
advantageous. While aﬁ:mﬁtﬁng a looser
fit, it retains head sealing at high speeds.
This is a lathe operation and so, is optional.

Cut with a carbide dental burr used as a ;
scraper, the groove must have polished
e‘c]lé:s that fair smoothly into the piston
surface.

Run the hopped-up engine as advised
for the simpler polished ene. Give it suf-
ficient bench time to work up to a stable
peak, and then fly it with smaller than

average propellers.

e
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A cutaway illustration tells only half the story years of experience. No other engine — full
of Thimble-Drome engineering. The other half scale or model —is produced to such high
is written every year, as it was again this July, standards of precision and quality control.
at the Nationals ! No guild craftsman of the past ever worked
Whether you fly a ready-to-fly plane by to such painstaking accuracy!
Thimble-Drome, or a model of your own, pow- Built for craftsmen of the model skies,
ered by a Thimble-Drome engine, you are using Thimble-Drome engines are carrying the
the finest power plant there is. model sport to new heights—throughout the
- Every part of your Thimble-Drome reflects world. If it cost you a hundred dollars, you

the skill of a specialist. ..developed through couldn’t buy a finer engine!

..M. COX waANUFACTURING CO., [HC.
P.O. Box 476A e Santa Ana, California

l Send for engine folder M 11
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ENGINE ANALYSIS No. 82
by R. H. Warring

Cox Babe 2

pe o

and the Cox g
Golden Bee |

*8c.c. glowplug engines

THE Cox +049 BEE is a brilliantly-conceived baby mitted tolerance. In actual production the limits are
* glow motor, much copied but very rarely equalled either closer andif batch inspection shows a deviation approach-
or quality of production or performance. The basic ing four-millionths, the reason is sought and corrected.
Cox design is simple and straightforward, yet there are That is half — perhaps three-quarters — of the solution.
three subtle differences somewhere which make all the The rest is in finishing the bore and piston truly circular
difference between an “outstanding™ and an “ordinary’ when, by producing both mating components under
' engine. identical conditions, Cox Engineering have achieved
" The two versions of the Cox Bee — the Babe Bee and virtually the ultimate in mass production applied to small A
the Golden Bee — are pure and simple ‘‘sports” motors  engines. Because the pistons and cylinders are so accurate =
for Sunday flying, mass produced to sell at a very lJow there is no question of having to select and match
price. Basically they are identical engines, differing only components during assembly, nor any need to give the
in the length of tank. For an extra dollar the purchaser finished engines a test run because they are bound to
g:,tia larger volume control line tank and a gold anodised  be right. And the customer gets an engine which needs
ish to the tank and crankcase — plus something extra no running-in — the running fits are already as fit as
in the way of performance. they will ever be ! .
-, Where this extra performance comes from is a little The rest of the production is just straightforward =B
difficult to say. Cylinder, crankcases and shaft units are engineering utilising mainly bar stock materials. The only ;
identical, yet the Golden Bee gives more torque all along  casting employed is the tank backplate, The crankcase . b
the line and peaks at a higher r.p.m. than its “un- is machined from extruded section light alloy, the cylinder SRCRT)
glamorised” counterpart, with the difference sufficiently - i

marked to be very noticeable. And the difference which SPECIFICATION . ;
. . H e By Piston:Hardened stesl =
produces this is a slightly bigger intake diameter on the  Displacement: ‘81 c.c. (-0494 cu.in) . i : T
Golden Bee and different venturi form with a 11/64-in. Bore: ‘405;ni=,1- B £ ?ﬁmliﬂf:?ﬂﬁgﬂj:?& i =
diameter opening at the reed, as compared with 9/64-in. Sixokes 982 In, $/linder Head: Turncd dural :
1 3 Main Bearing: Plain
diameter on the Babe Bee, Babe 1} ounces Induction: Reed valve
Apart from the tank, which forms the crankcase Golden Bee—1} ounces Tank: Turned dura] A
-backplate and carries the reed valve, all other com- Max Bower ) - Tank Backplate: Light alloy pressure,
ponents are interchangeable. This even extends to the 036 B.HLP. at 13,000 r.p.m, Fije casting 3
pistons and cylinders — the piston taken from the  Goiden Beer Babe Bee—Bright (tumbled) cragke
Babe' Bee performed equally well when fitted in the Powes 25 B-ELP. at 14,000 r.p.m. case, plain metal tank
Golden Bee, and vice versa — a feature which, a5 far " BeerBi® 069 BHP. per cc. O e amrranold” anodised eranks

85 we are aware, is exclusive to Cox production technique. Golden Bee—-077 B.H.P, per c.c. Manum;:::?:r: “
L.

+ In point of fact, piston cylinder tting on the assembly  Fower/Weight ratio: - Cox Manufacturing Co,, -
line is by purely random selection. Cylind® bores and T D ot b mence Byt Ana, Califomia, UsA =)
pistons are finished under temperature controlled Marerial specificarion A. A. Hales, 2 A
b s X S . . les, 26 Station Close,
conditions to within a maximum deviation from an Sexvuy i“:ﬁ';}“‘d from St l:ﬂl.,lj;‘!IBir.fMiddlesu ;
H H H 5 O ¢ dect . = ¢lail Prices fn G.B, Lw
ul.llcl size of nine-millionths of an inch. This is the Per- ° "Cylinder: Mild steel, black finish Babé Bee 426 " Goldea Bi e

< v
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from mild steel and the tank unit, cylinder head and
propeller driver from dural. The crankshaft and connect-
ing rod are machined from steel and hardened.
: The finned cylinder screws into the crankcase, seating
without a gasket to seal. Diametrically-opposed exhaust
ports are machined in the cylinder walls with a single
transfer passage machined in a crescent section from
* inside the walls between the exhaust ports. The transfer
almost completely overlaps the exhaust. The cylinder
bore appears to be reamed and honed to finish. -
. The head, incorporating an integral glow plug, is
machined from light alloy and screws into the top of
_ the  cylinder, seating on a copper gasket, threaded
. diameter of the head being appreciably greater than the
" bore (hence the “step” in the cylinder side-view at the
top). The combustion chamber formed in the head is
hemispherical. The platinum element is designed for
iy 1-5 volt operation (i.e., one dry cell battery) — a point
" " which British users should bear in mind as it will burn
out readily on a 2 volt accumulator. During extended
. running, much of it at very high speeds with doped fuels,
no element failure was experienced on test,
B - The piston is purely cylindrical in shape, thin walled
s, and machined with a spigot to take the connecting rod
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BABE BEE

COX GOLDEN BEE
Propeller
Keilkraft nylon Tx4

Propeller—IR.1*.}M. Fizures

dla, x pltch

-

T1x6
-6x4
6x3
Spx4
5x4
5x3
Top Flite 6x4
Tx4
6x3
5px4
5tx3
Stant 6x4
Txd
x4
Davies Charlton 53 x3
. 6x4
Frog nylon- " 6x4
. - Tx4

COX BABE BEE
Keilkraft nylon 5x3
5x4
Top Flite Tx4
6x4
6x3
5ix4
53x3

AFRNO -
VDELER

Fuel used Keilkraft Record Nitrex.
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ball end. Inside and top of the piston are copper-plated
before hardening, yielding hardened piston walls but
a relatively soft spigot and top which can be peened over
to capture the connecting rod little end. The ball and
socket fit is virtually free from slack without being tight
in any waly The slender connecting rod is also machined
from steel and hardened and the big end bearing, again
free from slack. Crankpin diameter is -1085 in.

The crankshaft is machined from steel, relieved in
diameter over the centre portion of the bearing length
and then ground to finish over the actual bearing surfaces.
The pin does not appear to have been ground.
Only a light grinding appears to have been used. The
main bearing is formed in the crankcase unit drilled and
then either reamed or broached to final size. An oilway
runs down the length of the bearing, terminating just
short of the front end, to ensure adequate distribution
of lubricant. Bearing fit is typical of glow motors —
relatively slack so that the shaft can be rocked but not
excessively so. The <2173-in. diameter crankshaft itself
terminates in a splined section immediately in front of
the bearing on to which is press-fitted the light alloy
propeller driver. The propeller shaft is formed by a -120in.
diameter machine screw which is extended in the case
of the Golden Bee to accommodate a spinner.

The reed induction unit is perfectly straightforward.
The tank backplate casting carries a down tube into
which accommodates the needle valve, opening into
a central hole. This mates with a tapered central passage
in the tank itself, together forming the actual venturi.
The front end of the tank is a plug fit in the back of the
crankcase and has a reed housing machined on its face.
The single cruciform reed is located by a wire spring clip.
. Fuel pick-up point is a stub “tee” on the down tube,
integral with the tank backplate, to which is fitted a
length of plastic tube carrying a light internal coil spring.
This spring had the effect of holding the lower (open) end
of the fuel tubing in the correct position in the tank —
a simple neat and worthwhile feature which again
exemplifies the care which has been taken to produce
as near as possible & “foolproof” sports engine. Four
screws bolting through the tank and into the crankcase

a2 e S LA i
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hold the tank unit which also carries lugs for radial
mounting of the engine. There are no lugs for beam
mounting. The only questionable feature is the amount
of air space left for induction when the engine is radially
mounted on a firewall. Only a relatively shallow V-shaped
passage is left, formed in the casting, up which air can
travel to enter the central intake (masked by a gauze
to act as a filter), Obviously, this is quite satisfactory in
practice. i

Running of either engine we found to be sweet and
smooth over a wide range of load-speeds. We found very
little, if any, difference in r.p.m. with given propeller
loads with nitrated and undoped fuels although with
straight fuel adjustment was a little more tricky and it
was not so easy to get consistent two-stroking at high
speeds. A doped fuel with about 15 per cent. nitro-
methane appears to be about the best for easy handling
of the Babe Bee or Golden Bee, although by no means
essential for good running. Lo

Strangely enough, for such a popular sports engine,
we would not rate the starting characteristics as
‘‘excellent”. Rather we would say that it was an *‘easy”
engine to start, as opposed to “‘very easy”. A prime
through the exhaust port is virtually essential for positive
starting. With the smallest sizes of propellers there is an
appreciable tendency to kick-back very smartly and —
being a reed valve engine — it starts just as readily in
either direction and is just as prone to run backwards
as forwards from a normal flick. Once the characteristics
of the engine are appreciated, however, it represents no
trouble at all to start and adjust. The needle valve control
is fairly positive, without being critical, except for an
abrupt cut if the mixture is leaned out too far. General
running characteristics we found to be most consistent.

As to power performance, the Golden Bee achieved
a peak B.H.P. of slightly in excess of -06 around
14,000 - 15,000 r.p.m. with a very flat power curve —
‘055 B.H.P. being exceeded over the range 10,000--
16,500 r.p.m., which represents’ a remarkable per-
formance for a sports glow motor of this size. The Babe
Bee was just that much slower with all propeller sizes,
and that bit more reluctant to run really fast. It sounded
happiest at around 12,000 - 14,000 r.p.m. whereas the
Golden Bee was still most happy at load-speeds above
16,000 r.p.m.

As to value in this country, even adding import dut
and other charges, either of the Cox ‘‘babies” is stiil
a good “'buy” for any class of aeromodeller — and even
the most critical of customers would find it difficult to
fault them as a sports engine. The only point we would
add is that it would have appeared worthwhile to fit
a spring starter, as is done on these engines when fitted
in the Cox “ready-to-fly” control line models, if only to
reduce the possibility of “backward starting” which can
be worrying — and puzzling — to a beginner. We would
still recommend the Cox Babe Bee or Golden Bee to any
beginner, however — and to the expert looking for a
good “049" for sports flying. .

Rubber Raules

D?n s}ﬂth int John O'Donnell
rea erest Jo ell's
article in the March issue and would like to
add the following comments.

am against all contests in any class
being held to rules, that
the efforts put into the unrestricted model's
produce ideas of great value,
but.agree that a fairly large percentage of
it b e o
o an "unrestricted'’ com
tition being held on a field fnlmmnnw
accommodate it. At present the number
coolests for (i.e. Wakefield)

5
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rubber models is too small for the average
modeller to be very interested and the
answer is, I feel, to have a less rigidly
restricted class with more conltests using it
(e.g- the Flight Cup). This brings me to the
%%:n{nn the restrictions themselves.

e carrying of ballast equal to rubber
-:1,:: is & sound suggestion and I believe
an improvement can be made by further
restricting the rubber weight to be not more
than one-quarter of total weight, I think
this l:hme bas the following points in its

I'uiun;: Timil
« Processing is limited to 2 checks
#, i : c on
2. The smaller model will be able to hold

its m while not being especially

favos v

3. Structure weight will be sufficient to
enable most contest modellers to bulld
an efficient model in this class,

4. Structure w:irht will be low enough to
;ﬂ?w scope for careflul and ingenious
| ldl:ng.

5. “Unrestricted”” models can be used in
v by adding a small amount of
“non-d ble"’ ballast, which should

be stowed inlarullllz (external stora

of “disposable’” ballast bein lIIaqu >

E. lﬁ:xmn

Nottingham,
Notts.

o e, T =




Left: Cox Special 15,

on our tests, 700,

r.p.m. faster than
any other engine on
straight fuel with

x 4 prop. MHote
sideways exhaust
with new piston
assy: using wrist pin

Above: New Cox tank mount in plastic

+ with Medallion .049 showing spraybar

in plastic moulded intake. Tank ideal
for F{F, R/C or C/L

Left: Cox .09 has thick
cylinder, fore and aft
exhaust, and ball and
socket piston. Right, the
Cox 049 for ready to fly
models with plastic back-
plate, starter spring and
t silencer



b 1 n 1aken directly off the
cionkcose. On this engine pressurizing means have been
Wﬂnmm conirols the pressure 1o
tmal operating limits. To rig up for pressure the crank.
‘mus be removed. The hose connector on the side of
rburete is locoted exnctly over the wpor

i,

w m bled. The hose
h’m connecled 1o the 1ank with @ piece of plostic I'ud
tuibn

n’fl , the venturi moy ke opened 101/18%n

m*gln or 3/32" on the.02%engine 1o alloin maximum

poewar olthough the goin is very little,

iF} TO IEMOVE CARBURETOR BODY FROM
AN ENGIN

WARRANTY
The engine is guaranteed ogainst defects in moteriols
and werkmanihip for 30 days from date of purchase.
Glow plugs ore never guoranteed becouse of their
dulicate nature, No other guarantes is mode or implied.
If engine I returned 1o the foclory within warronty,
include 50c to cover comt of handiing ond return

pontage,
De nol laks engine back fe your dealer.

FACTORY REPAIR SERVICE
Minor repalrs, exominations, er adjustments — $2.50
plw parts. Cmmhh mrheul lguaranteed new engine
) — $8.00, | parts. On all C.O.D,
mlnmml, purchoser poys postoge ond C.O.D. fees.

PARTS ORDERS
Purchase parts from your decler. If not cvailable,
order direct from factery. Na C.0.D.'s please. Send remit-
tance with your order, On orders less than $2.00 add

. Remove hwlplnl- cylinder, and pivten-rod
Remove spinner and mn prop screw nppro:im.ur-fv

3 or 4 threads in crankshaft.

With regr of cronkcase on a hard smooth surfoce, lop

prop screw with hammer until thrust washer dis-

W oo-

ling chorge. Calif; enclose oppli-
coble state sales 1ox, .
Prices and design of parts subject 1o chonge without
ica, :

engoges from cronkshoft. PARTS LIST
4 Urnicrew corburetor retaining nut ond slip corbureto
bady off. TEE DEE TEE DEE
5 Tore :nam!tl- engine, reverse obove procedure. To .me 020
ro-press thrust wosher onfe crankshaft, put thrust . T 7 ™
washer foce down on a smooth flat surface, Obtain o SaNT . Selse Na. st
short length of wood dowel of o size thai will fit into
the intake hols of crankshaft. Tap dowal with hammer Glow Heod B Gosker | 1302 1 40 1032 110
uniil thrust wosher s fully seated en Needle Valve & Spring| 1309 | 1,00 e | 1o
Prop Spinner & Strew | 1319 50 1618 75
SPECIFICATIONS Corburetor Body 1324 75 1624 100
TEE DEE IR it Cylinder, Piston & Bod | 1375 | 475 1675 4.00
010 020 =
e e
2377 -300 . Rutainar Nt and
226" 2827 Diive Plate 1379 5.50 1479 6,50
00997 Cu. In. | .0199 Cu. In, PR
163 e 3288 o g e |t v |
B r.fsz- 11 2 16 e
[ 1% Mount & Screw Set | 1398 | 175 1698 175
117167 1%h?”
Ordur Parts by Cataleg Number
SPEEDS

The fellowing speeds ore Iypicol of engines selected
ot random ond run under averoge conditions:

TEE DEE .010 TEE DEE .020
Prop Size RPM Prep Sizs RFM
3" Dia. x 1 % P 27,500 3% " Dio.x 2% P

9. £ A 13-blade) 22,750

4" Dio, x 2% P 19,500  Liho in US.A, 8/74

L. M. COX MANUFACTURING CO., INC.
a subsidiory of LEISURE DYNAMICS, INC.
1505 East Warner Avenue, Sonta Ane, Calif. 72705
©L, M. COX MANUFACTURING CO,, INC., 1874
1359 Rew. 7

CARE AND OPERATION OF YOUR

@ TEE DEE .020 & .010
ENGINES

THESE ENGINES ARE HIGHLY PRECISE
CONTEST-TYPE ENGINES

Keep your engine immaculately clean, usa Cox Racing
Fuel or glow fuel and it will maintain its winning char-
acteristics for a long period of time.

This engine is™ precisely fitted ot the factory for
immediate, easy storting ond immediote flight. A break.
in period in the ordinary sense is Aol necessory for
flight, in foct, o slow, eosy breok-in is not desirable,
Most of these engines will develop full power within
one minute of running time; but o few, those which are
slightly en the tight side, may not develop full power
under one hour. Even these will develop sufficienm
power for average flying almast immediately. The only
break-in required is very rich [slow) runaning the first 60
seconds ofter starting the first time. After 40 seconds it
:Imuld be lendy fo go,

of breck:in is not 4 through loose
or sloppy fitting, but through very precise fitting, to-
gether with super fine weoring surfaces,

Remember—your Tee Des Engine is much hoppler af
high speeds. Let it wind up. Do not ure eversize preps,

If & special tank is used, the tank which is mounted

on the engine may be by-possed ond used for mount-
ing only; or it may be removed and the smoller,
close-up mounting plote which is also furnished, may
be wsed.

{A) PREPARATION FOR RUNNING

1. Mount the engine in the plane, or if you want
to give it some rUnning first, mount it on o suitable
maunt, Do not held the engine directly in a vise, Use
the appropriate template from either Fig. 2 or Fig. 3
to drill mounting hales.

2. Place prepeller on the shaft with the flal side of
the blades toward the engine, and lock securely with
the propeller screw,

3, Procure @ 1% wvolt dry cell battery, #& or
equivalent, and consiect it with 2 flexible insulated
wires 10 the glow plug clip o3 shown in the diagram
A ond B—Fig. Do not use o stronger battery. I
you do, the plug will burn out. The connections should
be soldered to insure good contact, and taped 1o prevent
the bore ends of the wires from touching and “sher-
ing" the bottery. Be sure the battery is o good one.
Your hebby dealer sells botieries and glow plug elips.
The Cox plastic mnunlld qiuw plug clip |Cat. Na 755-8)
with wires al d, and
requires no soldermg‘

4. Balonce ond trim the propeller, This is essential
for contest performonce. Sond off any bead of plastic
aleng the edges of the blodes. Fit a drill or shaft
through the hole, ond rest the shaft on rozor blodes set
in @ wooden block as shown in C—Fig, 1. Sond the
heavy blade uniil the propeller will bolance in o
horizontel position, Core must be teken to do the
sonding witheut spoiling the airfoil chorocteristics of
the propeller blodes.

(B) STARTING THE TEE DEE ENGIMES

Mo matter how expert you are with small engines
you will have better luck with these engines if you
follow directions exoctly os listed ond do erach oper-
ation In just the order given.

1. Close the carburetor needle valve B—Fig. 2 er 3,
by turning it clockwise until it steps, Do not force it

2. Fill the fuel 1onk with Cox fuel.

3. Open the needle valve {counter clockwise] exactly
5 full turns.

4. Put your finger over the air infoke and pull the
prap through compression until the fuel line is full. Use
a cleor plostic fuel line so this can be checked visually,
If the tork is mounted so the fuel level is higher thon
the carbureter the hese will fill itself when the ncedle
valve is opened.

5. Connect the battery by snopping the cli th
glew pleg, B—Fig, 1. L B ey conihe

6. Engoge the spring stanter ond pull the prop
oround one tern only. Stop so that the exhoust ports
ore open for the .020 ond closed for the .010

7. Squirt o few drops of fuel into the exhaust pert
and immediately ralease the prop. With the 010 close
the exhoust ports to prime, The fual that will gather g1
the port will run in as the port epens ond is sufficient
for priming. Release the prop by sliding your finger off
the end of the blade and away 3o your finger is out of
range of the spinning propeller as the engine will start
instantly when released, if primed with the right
amount of fuel,

B, When the engine starts it will be running very
rich ond slow, The first fime the engine is started lof it
continue to run rich for o period of &0 seconds. After
opproximately 40 seconds, slowly close the needle valve
clockwise to the best running position and remave the
battery connection. Subsequent starts may be odjusted
to best running position immediately.
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9. If storting Is deloyed for any reason, close needle
mmh-wlh’-:nlm will become flooded,

1€) FAILURE TO START

. ine coughs and spits a bit of fuel spi
fro ﬁMﬁmmm.mm- nndlnvum
and with the spring starter until the
“wnglne storts beiefly, Open the needle valve ogaln ond
engoge Ihe spring slarter, The engine should start

: it starty up with lots of power ond dies imma-
diately it i3 foo lean, Open ihe needle volve o half
fturn, prima the engine, ond crenk it over ogaoin. If the
trouble pensista ond If the engine hosn't been run for
1ome lime it iy olso possible that thick costor oil is
gﬁm-&’ﬂ- fers. Choking, os in Par. 4, Sect, B, will

feor th
3. U the engine still parsists in the above odtion it
is pomible the corburetor jeis ore stopped up. Remove
the venturi nut ond needle valve body. Three tiny Jer

;

Fig. 2

4, If the engine refuses to fire ot oll, screw the
glow heod off and connect it 1o the clip. If the little
coil inside does not get red hot, it s either burnt out
or the battery Is dend, or the connections ore made
incorrectly, Replace the battery or the head or correct
the connection. Glow heads ore never guoranteed, Do
not return the engine fo the factory for o bumt out
glow head becouse the cost to you will be excessive,
Buy one from your dealer,

5. If you are not using Thimble-Drome fuel, try it
Navar vie gosoline or gosoline type fusls,

(D) OPERATING TIPS AND ENGINE CARE

WARNING—If the engine is taken aport ond then
reassembled, be very coreful nor te cvertighten the
parts that screw together, This is particularly trus in
the case of the 010 engine. Overtightening the cylinder
ar head, will force the cylinder out of round, and couse
the engine o bind. Clearonces ond tolerances are so
fontastically small that the slightest distortion will
tender the engine 50 b
parts up very lightlyl

FULL SCALE VIEWS OF THE TEE DEE .020
FOR INSTALLATION INFORMATION
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FUEL TANK

g

1. The glow plug is built right inlo the heod in one
unit. When the plug burns out, just replace the entire
head at the regular glow plug price.

2. After the lost run, il the engine with o light oil
|SAE 10 is good] and wrop it with cloth, or otherwise
protect it fram dust ond dirt.

3. If the engine gets dirt on it through crock p. or

Fig. 3

sond-poper, emery cloth, er abrasives of any kind, or
scropers. Such metheds will ruin the eylinder, Steel
wool will net horm the bare,

5. Cengin kinds of weather, especially warm humid
lsticky) weather will couse excessive shellocking in a
new cylinder. There is no known way ta eliminate this

i and the her the fit the more susceptible

atherwise, do not run it until it is thoroughly cleaned,
Take [t apart, wash it, il it, ond reassemble.

4. If the engine gets tight it is net frazen wp, Do
not send to factory. A new engine will sometimes
tighten up o few times, especiolly ofier slow runs, This
is more likely 1o happen ond will eccur mere often to
on engine that is propery fitted and has properly
smooth wearing surfoces, Do not run it tight, This is
coused by o shellac-like depesit on the cylinder woll,
Screw the head off. Remove the cylinder and scour the
inside wall very lightly with o bit of fine or medium
steel woel. Wash, cil, and reploce. The engine will
then turn over freely ond run properly. MNever use

is the engine 1o this trouble.

6. Do neot fighten the head two firmly, Set it wp
very lightly, Allow the engine 10 cool before removing
head so it will loosen easier, Too much pressure agoinst
the exhaust ports 1o held the cylinder from turning may
force the cylinder our of round or even turn o burr
inte the bore. A new cylinder is wsuolly required 1o
remedy such damoge.

7. To temove the glow head from o hot engine—
pour o linle fuel slowly over the glow head 1o reduce
the head temperature. Do not run it over the eylinder.
The head will then release easily. A hot head will stick,
and forced remaval may damoge the cylinder.



* THE TEe-DEE .01 was the first of the new Cox front
~" rotary series which we have had the pleasure of handling
“and testing and without qualification we rate it as the

~ finest example of precision-miniature production

‘Tengineering we have seen, Pro-British as we may be,

. this is a job which only Cox could have done so well

-+ and we freely admit that no British manufacturer could

i

“** and handle, outstandingly attractive in appearance and

"+ begin to compete on such lines, Apart from the consider-

- able difference in the commercial market—the Americans
have about ten times the sales potential with their greater

. _population and higher average income—we just have

not got the equipment or *“know how™ in this country
to tackle such a-sub-miniaturised job so successfully.
. The Tee-Dee .01 is worth the money just to look at

25 ‘presentation and equally admirable as an example of

- _ the same impact on the model engine world as did the

- engineering skill. The Tee-Dee design—and this will,
- no doubt, apply throughout the rest of the series—has

» Arden when it first appeared—a design and production

'~:5¢in a class apart,

*.**" sub-miniature predecessors

The Tee-Dee .01 is, of course, really a “toy” with a
. primary appeal because of its novelty value in matching

.- - liny model sizes. It is not the smallest commercial motor

" that has been produced, nor the lightest, but whereas its
have been “‘marginal” in
power output—and often tricky to start and handle—
the Tee-Dee retains ample *“full size'” model engine
characteristics and develops plenty of power in propor-
« tion to its size. It is the only sub-miniature motor which
- has yet been produced which will fly a stunt control line
model, for example, and give a genuine aerobatic per-
formance. Many motors four times the capacity of
the Tee-Dee leave much to be desired in this respect.
On the performance side the most outstanding charac-
teristic of the Tee-Dee is its extremely high operating
speed, and also the considerable range of speeds over
which it can be run. The extremely efficient moulded
- plastic propeller supplied by the engine is 3 inches
- diameter by 1} inch pitch with wide blades, which it
- turns at 27,000 r.p.m. to develop a very appreciable

o T R e
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thrust. It will also drive larger size propellers right up
to 6 x 3 sizes, but not with the same verve. _Stamng
remains easy, but the engine is definitely struggling on a
6 x 3 or 5 x 4 and revs quite obviously pulled right down.
Thrust is also decreased, and in view of the character-
istics of the torque curve there is no point in trying to
operate the engine on larger propellers. It develops
maximum forgue somewhere around 24,000 r.p.m. and
maximum power output at approximately 32,000 r.p.m.

Since the torque generated is only of the order of one
ounce-inch, testing an engine of this size sets particular
problems as conventional equipment is not sensitive
enough or accurate enough to measure the small difference
involved. Even speed measurement is difficult, without
further special equipment, since the “‘normal” r.p.m.
operating range for the Tee-Dee is well above the
maximum available on the stroboscope. Nor can a
reed tachometer be used to check the order of strobo-
scope readings. Apart from the fact that the reed tach.
scale does not extend up to anything like the speed
range covered, there is just not enough vibration most
times to energise the reed in any case.

The majority of torque readings were, therefore,
established using calibrated torque bars normally used
for sub-miniature electric motor testing. These readin
must still be regarded as somewhat tentative, largely
because the calibration figures are not rated for such
high speeds and true values may be modified by scale
effect. Although shown to be free from scale effect,
for the purpose for which they were originally intended,
this did not visualise speeds greater than 10,000 r.p.m.
and hence torque absorption figures have been extra-
polated from the original calibrations.

In any case, the peak B.H.P. figure is largely of
academic interest only. The real proof of performance
is that there is a sub-miniature engine which will really
fly a matched size of model, free flight or control line,
with performance to spare, on the design propeller.

The peak B.H.P. figure arrived at, in fact, is quite
fantastic—virtually the same order asthat of 05 c.c.
glow motors—but direct comparison is unrealistic
because of the extremely high speed at which peak B.H,P.
is given. Thus the useful load—in terms of propeller

O
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SPECIFICATION
Displacement: .163 c.c. (.09397 cu. in.)
Bore: .237 in.

Wi

S :.226 in. (ball-and-socket little en

Bore/stroke ratio: 1.05 Intake body: moulded pldl)s

Weight: 4 ounce by screwed dural collar

Max. iower (approximate): .028 B.H.P. Venturi: turned aluminium
at 32,000 r.p.m. raybar housing: steel

m S =
Max. torque: 1.0 ounce-inches at 24,000 d;d].nﬂer head: turned dural, inle]:l':-‘ '

r.p.m. 7
Pwpu rating: .172 B.H.P. per c.c. 1.3 Yolt giow elemeat

Material Specification Mplil"’m end ¥
Crankcase L ain bearing: plain i
Ear. “yold™ Boish overl . L wloy. Men mc"::ff’ri: f
Crankshafl; hardened steel, 1/16 in. c-w\;mi-f U.l.;i."fo . Inc., Santa Azs,

diameter steel screw
pioieie: Yl seng propalck rat

Br‘r{f:k A.IM orters:
Cylinder: soft steel o

Polters Bar, Middjtu!.

Crank 'k cover:
Power/weight ratio: .056 B.H.P. per Re:m\sr:r !lni:k: mml?&umﬁ with

ales Lid., 26 Station

Connecting rod: machined from dural
tie, located




e

= &

October, 1961

Fl

ENGINE ANALYSIS 88

‘By' R. H. WARRING

e

Propeller—R.P.M. Figures
x 13 Cox plastic

x 3+ D-C Nylon

x 3 Top Flite nylon
x 3 Top Flite nylon
x4
x4
x3

(=]

LA~ )

+ 3
5¢
56
i
5
5

888833

Top Flite nylon
K-i nylon
K-K nylon

g
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size—is directly restricted by the necessity of obtaining
high speed operation so that a small diameter size and
very small pitch is the only practical choice.

Starting characteristics aie excellent, and perfectly
straightforward. A coil spring starter is supplied, which
can be slipped in place over the front of the engine and
located by engaging the loop end over the stub pipe on
. the side of the intake moulding. The Tee-Dee likes a

" - little prime through the exhaust with the port closed
and needle valve opened to a slightly rich position
(approx. five turns open). y

: The only thing that does upset the handling charac-
."7. " feristics to any extent is gummyness resulting from
Nt residual fuel, causing excessive initial drag on the piston
I 72 . (and possibly a flooded cylinder by the time it has
e washed off), or even clogging the jets. It will not take
kindly to being left after running on some of the fuels
notorious for the gummy deposits they form on standing.

We did not find fuel mixture as such critical, but a
high nitro content fuel js necessary for maximum
performance and smoothest running.” A nitromethane

(55 content of 10 per cent. seems a minimum requirement.
~ -+ All the test running was conducted on Record Super
: Nitrex which have perfectly smooth running and first-

| time starting and a r.p.m. figure for the standard
| propeller within 100 of the manufacturer’s figure (the
bl manufacturers specifically recommending Thimble
"~ . Drome fuel for optimum performance.
ST Constructionally, the Tee-Dee features a number of
5.+, original design features. The familiar Cox-type crankcase
. is retained, machined from solid bar, with a standard
Cox-type mild steel cylinder screwing into position.
Two transfer ports are formed on the inside of the
cylinder, diametrically opposed, overlapping the exhaust
by some B0 per cent. The turned aluminium head con-
. taining an integral glow element screws into the top of
: .- the cylinder and seals on a thin copper washer.
A front rotary port opening is machined in the top of
. the crankcase bearing length giving a reclangular
opening approximately 3/16 in. long and just over 3/32in,
wide in a cut-out “flat”. Onto this assembles a plastic
moulding comprising a sleeve and angled stub intake
tube. A ridge inside this moulding locates it accurately
with respect to the “flat” so that the choke tube opens
. directly into the crankcase port. The moulding, which
is an injection moulding, is retained in position by a
threaded collar screwing onto the front of the crankcase.,
To complete the intake assembly a venturi insert screws
i+  down into the plastic stub tube, carrying also the needle
¢ © valve housing, The latter comprises a screwed housing
; ~_for the needle valve itself to the rear of the main body
. Which is drilled out to fit over the venturi stem. A smail
- bole admits the fuel mixture into the body hole (and

how this small hole is drilled, we do not know). From
there passage into the venturi throat is around a narrow
circular passage covered by the needle housing body
and three tiny holes through the venturi stem. These
four small holes are the ones which can readily be blocked
with dirty or gummy fuel. The spraybar body, incident-
ally, can be locked in any position when tightening the
venturi, so if desired it can be angled backwards slightly.
Provision is also made for utilising the crankshaft port
to provide tank pressurisation, if required. A pressure
tapping point is given by a small tube projecting to the
right on the plastic moulding. This is blanked off by the
crankcase metal, as originally fitted, but can readily be
drilled through (with shaft remaved) to produce the
necessary port opening.

The crankshaft is quite large for the size of engine—
.162 in. diameter with 3/32 in. diameter hole down the
centre. The port is rectangular, just under 3/16 in.
long and 3/32 in. wide, The shaft terminates immediately
in front of the bearing in a knurled length carrying the
propeller driver and is drilled and tapped from the front
to carry a screw to form the propeller shaft. The crank
web is 5/16 in. diameter and counterbalanced, with a
1/16 in. diameter crankpin. The whole shaft is hardened
and ground to finish, including the crankpin. The main

bearing length appears to have been honed to finish.

The flat topped piston is machined with very thin
walls, copper plated inside and the top and then hardened
and ground to finish. The diminutive connecting rod
actually tapers in diameter, terminating in a ball little
end, spun over to lock into the top of the piston. Piston-
cylinder fit is extremely good and undoubtedly truly
concentric, Compression is quite outstanding,

Two alternative backplates are provided, both injection
moulded plastic. One acts simply as a backplate and
radial mount; the other incorporates a tank and integral
radial mount. Each backplate attached with four screws
to the crankcase and in the case of the tank mount a
further moulded plastic backplate is used, held by a
central screw, to provide a tank end. The material used
for these mouldings and the front intake unit, is one of
the high-strength materials peculiar to America and
relatively unknoum_ in this country, combining the
strength of nylon with none of its disadvantages.

The complete pack alsoincludes a diminutive*‘universal”
wrench for disassembling all screwed parts, moulded
propeller, starter spring and alternative backplate.

If a summary of qualities is needed, we can best say
that the Tee-Dee .01 is wa: out ahead of anything else in
its class in performance, esign, quality of workmanship
and value. Not even the most competent model engineer
could produce a better job as a * one off” project,
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Cox Tee-Dee .010

THE REPORT WE HAVE ALL BEEN WAITING FOR, THE
SMALLEST PRODUCTION ENGINE—WILL 1T MEET ITS
CLAIMS—YES AND EVEN MORE IS REPORT FOR 010

B & dlizen veary oo when 489 ol G0 Dield swoay el
A9 and 09 were still Tsnall” the Rrst Hall-A mntors
were announced, There wasi b even a separate clam Fer
thein then (they were varinishy called A4 124 ane A/2)
andl there was tall of mitlels i wenld le Bovan in the
living rom, This. nedless b s, was i nptimism
but. with the recent announeement of 4 010 ¢, in. engine
by Cox, the would.he parlar-fliers may b furgiven for
having had their hopes mised again

Has indoor free-flight arrived with the Cox Tee-Der
0107 Al the risk of disappointing sme, we can 1l
answer with an emphatic “we”. Listen ta thig lnsty in-
fant’s high-pitehed vell and soul e in o doube that it
helongs as much to the wide open spaces us its Jarger
hrathers. Despite its diminutive size and a1 weight of mh
ome-half of an onnce, the TeeDes 010 puts out jnst abont
a5 much power as some of those earh Hall-A'x while
tuming abaut 2-213 times as fast. £

Mast manufacturers tackling the probilem of designing
and manufacturing @ sub-miniature motor of this size.
woulidl be content to prechuce something that would just
start and nm with some degree of reliabiline, The L. M.
Cnx Comnpany, however has sucreetled in giving we one
that delivers autstanding perfommance as well.

Actually. engines as small as 010 gu. m. are not coin
pletely, new. Until recently. for eaample, !hc British
Davies-Charlton company prowluced the Bambi 4094 cu.
in. dissel. A vustom made small diesel af similar displace-
ment ealled the Dragonfh s wlso availabe in Engand at
the present time. Just abont the time he introduced the
first commereal glowplug, smne 14 yvears ngn, Ray Artden
Inile s number of one-off subaminiatures that were even
smaller, inchuding mie with the incredibly sl displace-
ment of anly 00135 ¢, in. .

With the exception of the Bambi, however, all previous
undler 01 en in. mwtars have heen Lirgelv one-uff, ar
hand-made limited production. jtems and none af them
has been at all comparable with the Cux as revardls per-
farmance and consisteney. As i wellknown, Cox manu-
facturing methads are sueh as to penmit appreciably
cnser tolerances than has hitherto heen naal m guantity
praduced engines. Such teelnigues have espeeial value
in th production of engines as small as this, where extreme
acenraes in the finishing and Rting of wnrking’ parts is

the molding s such that an aceumulitor
vhamber i formed between the carburcior
and the rotary valve, exactly a1 on the .15
It even has prowvisica for s rotary-valve
uried presunzed fuel system wis an -
tezsal nipple on the side of the molding
As tupplied. however, this is smply used
4+ an ancher point for Use sarter spring

The hardened cranksbalt b & reduced
wale version of the .15 shalt, complete
with crescent counter-balance, “massive”
intake porting and a relieved section ahead
of the valve port to reduce d:ag}md make
more eHective use of the journal area. Ac.
cording 16 our meaturcments, the rotary
valve opent approsimately 5 dep. lster
and closes 5 dep. earlier than on the .15,

Despite its tiny size, the .010 carburetor
tetzins the triple jet system that i found
en the larger contest type engines.
The only concession to simplicity that has
been made, is the substitution of an all-
riezl needle-valve block and collar for the
alloy typs with steel thread insert

he eylinder components thow no

marked departwre from nomal Cex prac-
tice The cylinder fiself, hay twin exhaust
ports and bein eppoted intermal bypan
grooves and screws into the crankcuse The
piston aszembly leatures the wiual Cox
ighoweight Rat topped piston with hard-
ened skirt surface and hall and socket
connection to a hardened steel conrod. The
tombustion chamber shape formed by the
oylinder head, however, follows a mddle
course between the new type .15 head and
the older hemispherical pattern and L, in
fact, perfectly conical in shape.

Starting the .010 is easy. We received the
han test engines before instruction Jeaflets
had been prnnted but soon got the hang :!{

starting them quickly, On an mﬁ:::
this rize, trying to pnme with fuel ugh
the tiny ports can be likened to feeding
treacle to & .15 with a soup ladle, and the
drill, therefore, it to close the ports Emmt
and then to aim a few drops of fuel in the
&enml direction of ane of them. Just about
the right emount of fuel will cling around
the part and enter the cylinder when the
piston is lowerea. Use of the starter spring
will then, wsually, bring the .010 to life
within the FRrst couple of tries. Hot re-
stars were usually obtained Instantane.
outly after re-flling the tank Delayed
rerrarts (L e. with the engine just warm)
required only choling the Intake for a
couple of pre imina?: icks of the prop.
Our test engine had approximately 30
minutes running before s:‘r!'nrmlnne tests
were carried out. Other than the standard
3 z 1X in. prop. supplied with the engine,
there are practically no props iall
ilable that will suit the Tee-Dee 010.

essential to reliable starting wnd t per .

In regard to operating speed. the Tee-Uee 010 sets
samething of a reenrd. On the prop supplied. Cox claim
n speed exceeding 27.000 rpm. This was. in fact, von-
firmed in our tests. which alsy indicated that such revalu-
tinns eoresponedd approxinitely with the orsepower ak-
ing speed of the 010 and that the engine. untler reduced
toncl. s eapable of trning mneh Luster still,

Interestingly. the 010 clwsely follows the design and
constmetion of the nther models in the new Tee-Dee range.
the largest of which, the outstunding Tee-Dee .15 FAl
class mntor, was featured in onre June review. Basically,
the 010 is s senled dimm Tew-Dev .15 and it ix uneammaon
1o Fnd une hasiv design sening, s officiently. two such
widely different displacements—=ane fificen times the swept
volume of the other.

The main paint of diference between the .15 and s
Ity Druther, is i the Tatter’s mounting detafls. The .15
is a bgamemonnt motor, whereas the 010 s for radial
mounting onlv, The 010, linvever, provides for either
dircet twaepaint Arewall attachment of the lare engine
via n 25732 in. dia. molded bhackplate-tnm-m
or, interchangeable with this, attachment via 3 1-1.82 in.
dia. backplate tank unit molded in similar material. Bath
It}l‘!l!! have a contral Ioms whicle plugs into the hack of
the ease aml cach ik securl -

Ay

ACTUAL SIZE

However, Just for the on a Top
Flite w i x 3 we obtained 10,800
rpm, and on a 4% x 25 T-D prop, 5,600
rpm. At the same time we obr;incg'ﬂ',ﬂﬂﬂ

on the standard prop, although, under
most §; ble cli diti pearly
28,000 had been seen.

At over 27,000 rpm, the Tee:Dee .010
showed every indication of being far from
fully extended and, purely for experiment,
we then began pai H sixteenths of the
zﬂ:?‘ blades: 2‘-’200. 28,600, 29,800 and

nally, at 2% in. dia. and with a ial
h:ilom'lg. ui[nhgdso percent niuau"ua% com

voxide lubricant, a criy 2.4 !
%u .Dlomwt:fulltmin l!&slrn:‘d
and showed every sign of beini' able to
go quite a bit faster. Even the head Ela-
ment stood up to this treatment—the fame
head with which the engine had be
life and which by a rough caleulation m

inifiated combuttion no less than 1K mil-

on times.
If the Tee-Dee .010 has any faults we
can only confess that we couldn't find them.




Laternaly similar tu the Tos Dew 15 fram which |

Special hes many internal modibeotions incheding revived

COX'S LATEST RACING ENGINE THE
SPECIAL .15 REPLACES THE TEE DEE .15.
62'S TOP POWER PLANT IN FREE FLIGHT.

> A review of the Coz Special 15 is panicularly appro- 100-300 rpm
prista at this time, sinze this engine is likely 1o be widely 3;'

wristpin i3 tolid and b 3/32 in. dia. The
connecting-rod is machined from high duty
aluminum alloy and has lubricauan holes
at both ends, Compared wilh the Tee-Dec
15 puton and rod a=mbly, that of the
Specaal is about 16 percent heavier.

A new cyhinder head 0 alw uied by the
Special. In contrast to the hemuspherical
heads used by the older Olympic ond
Sporsman and currenl Medallion 15, and
the trumpet head wsed by the Tee-Dee 1S,
the Special has a cons-shaped head. This
gives & shghtly lower compreion ratie
than the Tee-Dee 15 trumpel head and, in
conjunction with 3 new glow filament. of-
fers sub ially improved g life.
The flament wire iy of heavier gauge than
that used 3 earlier type beads and draws
appreciably more current. 5 z

tructurally, the rest of the engine Is in-
distinguishable from the Tee-Des 15, There
are. however, tome less obvious dewsil
changes. For examplc, the cylinder bore
has been increased from SBS in. o 591
in.. enlarging the pision displacement from
1494 eu, in. (2.495 cc.) W0 1325 eu. o
(2.499 c.c.), thereby taking full advantage
of class limits. The rotary valve iz now re-
tmed to open approzimately 10 degress
earhier for a total induction period of 150
degress—by our measurement 35 deg
ABDC to 45 deg. ATDC. Cylinder port
timing remaim practically unailered with a
140 degres exhaust duration and the bypass
opening oaoly about 6-7 degress after the
exhaust, The pisten akirt clears the botlom
edpe of the exhaust port to open the cranks
case 16 atmoiphenc pressure (of approxi-
mately 24 degrees either side af r]

k i slightly medified 0
date the new cylinder: the mew cylinder
cannol. we might add. be fitted 10 the Tes-

Dee model, aithough the new cylinder-bead
will Bt the Tec-Dee cylinder. The caly dil-
ference B in the pressure fitting which

part of the molded front bousing.

1
i arged to make the finting

This has been enl
of & prauure line more secure. As on the
Tee.Dee and Medallion engioes, use of
pressurized fuel feed is opticeal. To bring
the presure fiuing into use, jt is necenary
1o dumantle the engine n.nd compleis the
pressure outlet by drilling through the
bearing.

The remaining design fealures of the
Special are as per the variows Tee.Des
models which have been deall with in
these reviews many tmes before. Briefly,
they include a highly developed sbalft
rotary-valve intake system, an efficient

Firstly, ths production Tee-Dee 1oy
samples was, a1 wheequent experience Wil
ether eanmpies confirmed, o wifle ebay,.
wverage and a figurn of around 43 thp
would probably be & good aversge for the
Tee-Dee. Secondly, cur dynamomeler Ly
on the Special were camisd eut during 5
1pell of rather cold weather, when intake
wir reaching the engice was lide maorg
than 40 deg.F. MNormally, the codler ang
denser the air reaching an engine, (he
greater the power oulpul but in & plow
enging, & reduclion 10 pOWEr oulpul can
occur with over-<coling dua lo the ignition
?im being thereby reurded and, in the

pecial, thu condivon i likely 10 be ag.
graveled by the lower comprension raug
of the new cone hesd. (No checks eould
be made on the Special with the earlier
me high-compression Lrumpet . for

simple reason that our emall stock of
these had all been contumed by our own
Tee-Dees). It seema clear, in fact, thay,
under normal mmmer contest conditiom.
with air temperature 20-50 degrees higher,
the Special u operating in conditions best
miltﬁn it and we feel l'pmiﬁtd in sug-
:ﬂl{ﬂs that, lund]tr des ?nﬂ?t?i:h;
peak oulpul closely approaching ..
would nat be an undulropllmmf: estimare
of its potential r'domm waing 10-50
percent nitro fuel

Performance was also checked om a
straight “FAI™ mizture of 3-1 methanol
and castor-sil. On this, the ru!: output
recorded was 365 bbp st 16,000 rpm's,
com| with nearly .39 for the Tee-Dee
on the same fuel increased discrep-
ancy can be attributed 1o the lower com-

esion ratio which, of course, does not
avor & “cald™ fuel.

e new glowhead, incidentally, sur.
vived the full tess without bursout or

is
of over 20,000 (7z4 Power-Prop).

To sum up, the Special cels what
way, in the Tee-Dee, an already outstand-
ing engine.

Summary of Dare
Type: Two-pant, twocycle with opposed
exhaust ports and Iwin bypau futes.

Shalt type rotary-valve intake.

Weight: 4.4 oz

Displacement; 0.1525 cu.in. or 2.499 ce.
Bore: 0.591 in. Stroke: 0.556 in.
Stroke/Bore Ratio: 0.941 3 1 :
Specific Output [as tested): 295 bhp/cu.in.
Pawer/Weight Ratio (a3 tested): 154

bhp/lb.
Price: $14.98,
danuf Masufacturing

mulu-jet carburcior and many @ i
structural  refinements, ;Ip;_ ugmhaw
standards of fitting and finishing ugh-
oul.

Our test Special proved 1o be easy
stanting and much the same a3 the Tee-
Dee 15 in general handling qualitics. A
characteristic of these engines i3 that there
s & slight time lag between Lhe moment
of making an adjusiment 1o the b
valve and the moment when this takes
effect [n increased or decreasgd rpm. This
was eipecially noticeable when the eagine
was Joaded dowa to 12,000 ?m or lea.

Tesu on two Tes-Des 157 were
viously carried out in Lhis serics. The first
of them was oo & pilot-run preproduction

gine and way publibed in our Jume
1961 fmsue. This engine delivered just on
.40 bbp a1 close to 18,000 rpm on 10 per-
cent pitra fuel. In due course, however,
we were Leroy Cox tbat pro-
duction Tee-Dee 138 were, on average,

better, on an §z4 prop, than
preproduction samples and & produc-
motor was therefore submitied for

used at the fonhcoming World Free-Flight Championships. further test, This proved 10 be even betier

Already well established a1 a top ranking Clau

A free- than Mr. Cox’s claim sod on

Bxd's was

flight engine in the U.5. the Special and the Te¢-Dee |5 & much as 900 pm up on the earlier

from which it was derived, have alio been widely »

ed 0BinE. A

PP Y repart p
February 1961 issue showed this

scross the Atlantic. At the last World F/F Champs, held 17 90F "
in. 1961, when the Tee-Dee had been on the markes for fohot 22 Seliverin 47 bbp on the saums
only a few months, only five of the sixty-three entranis Compared with the l;:-:m model Tee-

used Tee-Dee 15'n but winner Fritz Schoeeberger of Dee. our Special, it will

reached
(15,000 plus) but

hj kin|
Swizerland was one of them. Tee-Dee 15 powered models & BIEBET PEtins ]’:‘:n.ﬂ AP

won the Britnh Nationals unresiricied power evenl (0¥ the game
size engine allowsd) in 1961 and again in 1962 and Tee- was down from 31 1o 29 or in

uel, while maximum forque
There is

Dee’s and Specials have also achieved many wins and : a great deal of difference between the

placesin

¢ average levels of performance
Tee-Des and Special, but on balance

The decision to withdraw the Tee-Dee 15 after Jexs than S riye s efaitely in favat of the Spectal

2 year in production and replace it with an improved aad some exp!

lanatien of our e resuls

model 1o be known as the Special 15, was taken by the B. therefore, called [or.

LM. Cox Manufacturing Company at the end of 1961.

The reason for this move was that,

A

Y |

1 oy pe e

during 1961, several i of
failure wers ed by modelers who

were using Tez-Dee’s in tpeed models and
ng for i excess of 11.000.
1 was found that w o £x-

i
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Co. Inc., 730 Poimsettin Street, Sania
Ana, California.

AN OX /7963

WORLD’S FINEST CONTEST ENGINE!

=== *** PROVEN AT U.S. and FOREIGN NATS %% ===
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BASICALLY SIMILAR IN geomelry throughout to the
Cox .010 described in October, 1961 report—all the
Cox Tee-Dee series are virtually scalzd to an identical
design—the Tee-Dee 15 gives a truly remarkable per-
formance which quite outstrips that of any other plain
bearing engine, diesel or glow, of similar size. In many
respects the Tee Dee 15—and thus the whole Tee Dee
range—is a development of the original Cox “Olympic".

The bottom end is, of course, entirely re-designed
around the Cox version of conventional shaft induction
instead of reed valve. The bearing is plain, honed to
finish, and carries a very hard, very large diameter shaft
(fin. o/d). The shaft is stepped to give a long rear journal
and a short front journal, ground to finish over the
journals and the crankpin. A rectangular port .290in.
wide and fin. Tong is cut in the shaft (finished with
perfectly vertical edges, not just milled in by one opera-
tion) and exactly matches a corresponding port in the
crankcase unit. The crankcase is then surmounted by a
hard nylon type plastic injection moulding, which seats
on a taper and also locates positively radially. A screwed-
on collar then holds this moulding in place and the intake
tube and carburettor assembly screws into the moulding
to complete the induction system in most efficient manner.

The shaft itself steps down to a stub }in. diameter
length immediately in front of the bearing, which is
splined to carry the propeller driver (machined from
light alloy and anodised gold). The propeller shaft
consists of a .161in. diameter steel screw, screwing into
the shaft, carrying on the front a turned dural spinner in
lieu of a washer.

P e e ot e o e o e e g
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As with all Cox engines, virtually all parts are turned
from solid bar stock (with the exception of the plastic
moulding) on automatic machines capable of working 1o
very high accuracy, high surface finish, and with piston
and cylinder units produced under controlled conditions
for absolute accuracy of the order of millionths of an
inch, :"Ls a consequence, there is no case of “selective
fitting” when assembling. Tolerances held are such that
all parts fit and the order of fits obtained is probably
considerably higher than those developed manually. For
the same reason, Cox engines need little or no running-
in aqd although the test Tee-Dee 15 was given about an
hour’s running before taking any final readings, there
was no change in_performance.

The Tee-Dee 15 is essentially high revving, demanding
a relatively small size of propeller. Peak r.p.m. on static
test we found to be betwsen 17,000 and 18,000 r.p.m.
depending on fuel used. Running was consistent an
strong at even higher speeds, indicative of more than

i
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adequate porting and correct timing. Induction is be-
tween approximately 55 degrees after b.d.c. 1o a linle
over 40 degrees after t.d.c. and gas flow is no doubt
assisted by the “reservoir’” space formed by the plastic
housing, leaving a sort of accumulator chamber above
the actual port. With pressure feed, fuel can literally
pour into the intake throat at high speed running so that
virtually liquid fuel is sucked in when the port opens, The

“ o

nitro” testing was finally solved, when- the cylinder
cracked at'the bottom of the exhaust ports on a 20,000
r.p.m. run (with destruction of yet another element),
This was a pure structural fault—just not enough
metal holding the cylinder on, subsequently rectified by
the manufacturers. The cylinder is of soft steel with
diametrically’ opposed rectangular exhaust ports milled
through the walls, Two transfer passages are milled

Tl

needle valve control under such conditions becomes e e it
extremely non-sensitive and needs a considerable amount Fir 53 t(:qg engine bhp curves below

of adjustment to arrive at optimum settings. One gets T e S
the impression that the more fuel that is poured in, the =] .
higher the speed for a given load, but such speeds are
not held consistently without careful adjustment,

Although we found the Tee-Dee 15 very easy to 4
handle, starting characteristics on smaller propellers are
definitely not as good as in the case of other Tee-Dee
engines. The compression ratio is so high that it is rather g
like starting an over-compressed diesel. A good strong 33
flick is required and then more often than not, the engine
starts backwards and continues to run backwards at a
moderate speed. As a point of interest, when running
backwards it is often possible to be leaning out the nesdle 2
to produce a backfire, when the engine immediately runs B 10
in the right direction—and provided the needle can be w.-n2on 415 16 17 B 19 2
opened again quickly enough, will continue to run the Bt A.EH-THOUSANDS .
right way. We also found it possible to produce “right 5
way" starts by flicking gently backwards initially. The
best answer with 7in. diameter propellers or smaller,
seems to be finger choke until the fuel line is full, prime ’
through the exhaust and then flick smartly, Exhaust !
priming is also most effective for starting. :

Propeller R.P.M. Fizures
Niiro 0 15%

L L Methane Content Frog
o Redglowe

& T0RQUE OL-IN

anp
\
/
S TORQUE 0Z-IN

20% 50%
Castor 255, Casror25% B3 B
Methanol Meihano, 3 30
P 55% 50% : 2
" Sp Flite TX6 3100 7300 15300 7000 b

3 4 -3 16,800
6 — * s, 12 I3 W IS 6 17 1B P 20

12,400 —_ i REM-THOUSANDS =

i

PR

L

18,800
15700 o
16,300 o
18,400 | S
15,300 F

18,900

e W

T
B
]
9x4
0x3
K-K Tx4
M (nylon) 7x6
Bx4 15,000
Tx4
Bx4
Tx4
Bx4

e Trucut

. F;
1S @yton)
d

/
S TORQUE 0Z-IN

* Although Frog Redglow contains no nitro methane, it is not a
true “straight” fuel since it contains a small proportion of
other ignition additives,

g
o
T
&

T Performance we found to be excellent on straight fuel 2
<. (with nom-nitro additives—see  PROPELLER—R.P.M. :
% figures), yielding a peak B.H.P. of around .35 at 17,000. o | e S T e e e, T
We d not improve on this figure over a period of a ;A R.EH.-THOUSANDS
number of runs on different days, although undoubtedly 5 R
higher figures have been obtained with individual engines. - - S
Nor did we find any appreciable difference in performance ; e
using 10 per cent. and 20 per cent. nitro methane in the L R
basic fuel—only a very slight gain in the latter case and ¥ s
virtually no differsnce with 10 per cent. On stepping up
the nitro methane content to 50 per cent., however, there @
was a very appreciable gain throughout the whole power
il = range explored, realising a peak B.H.P. of .455 at 18,000.
- The icular difficulty using a high-nitro fuel (50 per
i cent.) 1s that it is extremely destructive to the glow
N element. We burnt out six heads, making some ten ? : .
- separate runs on 50 per cent. nitro fuel. Further, the 2 2 - -
ori cylinder was not strong enough to take these i St
fuels. The problem of whether or not to continue “high W o DN A,
. RN~ THOUSANDS ~ St
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upwards on the in-
side of the cylinder,
passing between the
pillars left between
the exhaust ports.
The actual section
consists of three arcs
see drawing at left
leaving very little
column strength
supporting the top
of the cylinder.
y On the original
I cylinder the actual
thickness of metal
| at the critical points
i holding the cylinder
| together was only
.0135in. — just not
man enough for the job, as the manufacturérs have
since confirmed. Breakage, when it occurred, was
always in line with the bottom of the port and the
stress raiser in the form of a sharp square comer here

0635"

24 January, 1962

Crack on first test engine, and new type thick cylinder, at left. All Cox
. TD's will have thicker barrels in futura.

has been relieved by putting in a radius (nominally
.025in.). At the same time, wall thickness of the cylinder
has been increased by .010in., making the thin part
measure .0235in, instead of .0135in., after the cylinder
‘has been bored and honed. Having received a new
cylinder for examination, we are convinced that no further
breakage of this type should occur.

The use of nitro methane in the fuel is definitely
beneficial. Although we found little or no impravement
in power performance, using up to 10 per cent. nitro,
and only a small gain with 15 per cent. nitro, adjustment
is less critical. With 20 per cent. nitro and higher nitro
.mixtures, there is a definite gain, almost directly pro-
portional to nitro content. Unfortunately, the original
engine was wrecked before intermediate fuels between
20 and 50 per cent. could be investigated, A subsequent
replacement again employed the original thin cylinder
which, not being the current standard, we did not feel
Jjustified in exposing to similar *high_nitro" strains.
Propeller r.p.m. figures were virtually identical to our
original test data on_low nitro fuels, but definitely
*up” on 30 per cent. nitro used as a practical maximum
and with castor content reduced to 20 per cent. No 30
jper _cent. nitro figures were available on ‘the original
engine for the direct comparison and so a separate
B.H.P. graph is shown below left for the second engine,

We rate the Cox Tee-Dee.15 as an outstanding pro-
duction which should achieve considerable prominence in
the contest field—as well as making an equally good
sports motor, for it was quite happy turning at 10in, x
3fin. propeller at 10,000 rp.m. plus. Pressurisation is not
necessary but may be advisable for contest work where
the engine is being operated at peak r.p.m. and tends to
require a more critical needle setting for consistent
-performance, A pressure tap point is provided on the
plastic housing (intake moulding) :

Fropeller—RR.P.M. Figures

Second test engine on BD%IEI%% methane, 205 castor, 50%; methanol:

K-K nylen ?:: s 18
« 16
Frognylon 7x4 .. 18000 Production engine test on
Top Flite Bxd4 ..16200 advised fuel, below:
Tx6 .. 16400 %
x4 12,900
.5 —
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—
4 ]
—
= L
—
L,
5 ¥ -
-! = -." =
=
-2 M -] ] 7 [} ] 20
3l REM-THOUSANDS ¥ .
) — :
L 1
i 1 T
¥
e
En
H :
10 T

Specification ¢ et
Displacement; 2.449 c.c. (.1494 cu. in.)
Bore: .58463in. ; : - =
Stroke: .556in,
Bore/Stroke ratio: 1.05. . S
Max. poset: 35 BELP. at 17,200 ight fuel [ Orlgina
Wer? .. H.P.a r.p.m. on st t fuel iglnal
" 455 B.H.P. at 18,000 r.p.m. on 50%, nitr;. mg:‘lhanea u;.r‘m;fu
¢ +44 BH.P. at IT.OO(! r.p.m. on 307 nitro methane—producrion

Mazx. torque: 27 ounce-inches at 10,000 L.p.m. on Orf?l';u.ﬁ"
- strdight fuel i v £ Tesi
30 ounce-inches at 10-12,000 r.p.m. on 50% nitro “engine
methane f

_Power rating: .143 B.H.P. per c.c. on straight fuel, i i
+- <18 B.H.P. per c.c. on 30% nitro mesthnng (orf.;fnd productlon

adel).
+186 B.H.P. per c.c. on 50% nit tha rodu, mm
Power/weight ratio: ,088 B.H.P. Perr:ur::e o: :tl;flzht ‘I;f:f 5 ,P'

A1 B.' -P. per ounce on 30% nitro methane {original production
. +114 B.H.P. per ounce on 50% nitro methane rpraﬁabﬁ:mﬁ'.
Material Specifications : i
Crankease: machine from light all tock, .
Intake housing: inl}:mi::lnmlgll;ld:doghlf:(ﬁ gl
%En er: hrc.nlﬂd :leel a(:;“!!um fins). e

nder, I turn t S
Bl e ki, o (ool o s
( : har ateel Jrin. diameter, !

Ce ; bardened steel (machined), Ball ocket o
Piston: hardened steel (hude::d(nucwn';lﬂnly B :l:ldt'o Ilglhend.

1pmpl¢ir'1:: 3haN: .161io. NS.F. sieel screw an spinner {tumed from

2 A

Yenturi iniake: machined from light alloy. o
Carburettor collar: light alio odised v
Needle: stetl {.pring'f—."ncmf e g ?

-:;opeller driver: machined from light alloy &rmdh_ed gold).*

——

i rs: L. M. Cox Manufacturin

‘ x 476, Santa Ana, California, U.S.A. . i
U.S. Retail Price: $12.98, Price in G.B. 1243, 0d, 5
British importers: A. A. Hales Ltd., Potters Bar, Middlesex.
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T3 ENGINES
LEAI NEWI rronT ROTARY

“N%:r:- M Pr:s: FRONT ROTARY VALVE ENGINES
VALVE CONTEST ENGINES | -+ « - the ultimate In advanced sport

. Py performance and value
100K Tior: e 010 AMsctallion U8
@aiieore .

it! Only .16 c.c, but packed with "'Big engine"
features—sensational in its weighe 7f 6
Atop quality beam-maunt engine
for smooth operation ovar a wide

lifcing power!
range of speed, under ALL load
conditions. Specially recom-
mended for stunt, sport, flying
scals . . . anywhere top
porformance and dependable

sremons 47110

o e 020

Plenty of power to fly $A models—an achieve-
ment in miniaturizing you would expect to
see only in hand-made “'one off" engines. Fast

starting, fast revving. ldeal for
PAA-load or baby RfC 67 Io

WP 049

Super-hot §A power for free flight or contrel
line contest work. Front rotary induction for
stutter-free performance . . . extra high

power curve. The best engine
money can buy! 77/6

Medatlion 09

Quick starts, top flying efficiency
in the smocthest performing
Class A engine ever oflered the
sport-stunt flyer]! With stucter-
fros Fropt Rotary Valving for

depandabijity through

every !

...I'I:‘A‘: _DEE % 05 ’ MANEOUYre. B?I'
Same overall dimensions as the .049 to give
instant interchangeability from A to Class A

for contest work. Similar high
peaking power. 77/6

(%eda”im 15

Built by Thimble-Droeme crafts-
men to the highest standards of
precizsion, and designad aspocially
for tha model fllyer who s
looking for the tops In Class A
Front Rotary Valve smoothnesa
and power for F.AlL sport or

Bursteg, " 107)-

P Yy | I

ﬁ; S

R Lg% ,“‘ A brand new front rotary super-power
g contest motor. All the precision engineering
Y features that make TEE-DEE engines 97

the hottest in the model world! Lo

Wi T Drx: .1

Top size engine in the TEE-DEEYrange
—top power for that EXTRA perfor-
mance that counts
with larger modals

COX SPECIAL.15

Specially developed for the ultimate in contest
performance—speed—F. AL power—Free
'NEwIFII;hl—I\}C—whemver SPEED and POWER :
-~ dcount, Special alloy piston, hardened steel -
gudgeon pin, new robust cylinder. Builc

to take gruelling Sl L ] BLE =
contest punishment. l 46/" )

PEE WEE . . 38/6 [ReLYuNL=2
020 (.33 c.c.)—less than half the size of .049 gt T ; :
engines yet with power a'plenty. g 8 - 1‘_ J_I_ﬁ.‘i : . 0
BABE BEE . . . 138/6 ' xE - Anialng 50°
049 (B c.c.) for free flight or control fine. s 45 Hia 80 3
GOLDEN BEE . 47/3 et

049 (B c.c.) with better-than-average A T
power, over-size stunt tank for longer runs. iy e

GLOW ENGINES L
s COX READY-TO-FLY MODELS : N L1008 i RS B DDLES

Made and prnted 0 Grear Boain I:;r-l.hl Croydon Times Lll.l:- 104 Hl‘;ﬁu_é:-i._—{:%wn_n.* foi the Propriciors, The Model A u =
1§ Clarendon Ruad, Wauord, Heris.  Published by the Argus Presa Lid, 19 Tudor Surect, Lundu‘n_ LlC‘\d w whhlome all c{‘o‘l:’neu c?(:m':-ar;“n::ﬂd
be addressed. Remsiered at the G.P.O. for u ion by Canadian Magazine Post
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cylinder after some running time, again imparting drag
and detracting from performance. The recommended
procedure for cleaning this is to “‘scour” the bore lightly
with fine steel wool after about an hour’s running time,
which can remarkably improve performance on a
subsequent run.

Cause of non-starting is usually simply—either the
engine flooded or low battery for the glow plug (or both,
the low battery not getting the element hot enough to
fire the mixture anyway). The Cox element is defintely
for 1.5 volts only and the life of even large 1.5 volt dry
batteries can be uncxpectedly low, especially under
flying field conditions. Perhaps we do not make such
good dry batteries in this country as America.

Starting tip

Even partial flooding will cool the element to the
oint where the mixture will not fire on a fresh 1.5 volt
attery—and further flicking of the propeller from
then on only makes things go from bad to worse. We
found a “workbench” solution which worked very
well. Using a 2 volt accunudator and a standard 2 volt
glow plug in series in one lead to the Cox head, the
element temperature was just right for normal starting.

‘-BAsIiCALLY THE Cox Tee-DEe .020 (.327c.c.) glow
motor is geometrically scaled from the T-D .01 (see
_ AEroMoDELLER, October 1961) and is thus identical in
-revving motor—
not to the same fantastic speeds achieved with its
smaller brother—and requiring special sizes of propellers
.to operate at peak r.p.m.
. If the instructions are followed explicitly, starting is
perfectly straightforward and easy—needle 5 turns open,
* choke, prime through the exhaust with the port fully
open, then flip or use the spring starter (the latter is
recommended with the small sizes of propeller used).

F ~We did not find it fussy on nitromethane content of fuel

either as regards starting or running, but a fuel with a
fairly high nitro content is best for easy adjustment and
smooth running.

Fuel residue

One possible trouble with different fuels, applicable

. toall very small motors in general (and the Cox Tee-Dee
in particular, it seems) is gumminess or stickyness caused
by residual fuel remaining in the engine after use. When

~ . it comes to starting the engine again after a few days

, idleness it feels “‘horrible™ and reluctant to flip over—a
- condition which is not immediately relieved by flooding
with fresh fuel.
- Another thing these very small glow motors seem to

ot de'v:lop is a lacquer-like coating over the inside of the

If flooded, (we were investigating how quickly these
small engines ﬂood_ and how they behaved as a conse-
quence), temporarily shorting out the *“‘resistance’
glow plug produced enough heat to dry the engine
element rapidly.

The main causes of flooding we found were (i) weak
batteries (by far the most common cause); (ii) excessive
finger choking instead of choking to fill the fuel line and
then priming through the exhaust with the port open;
(iii) trying to start the engine in an inverted position as
fitted in a model (the remedy here being to turn the
engine to an upright or horizontal position for starting).

For smoothest running we would prefer a fuel with a
minimum 10 per cent. nitromethane content, although
pcrfgrmance was comparable on Frog ‘‘Redglow”.
Cox’s own fuel—now available in this country—sesms
excellent for the Tee-Dee engines and has a 15 per cent.
nitromethane content. It seems a far “cleaner” fuel than
many, with less tendency to “gum” or shellac formation.
With no fuels tried, however, was needle valve adjustment
critical, nor could consistency of running be faulted.

The only criticism we have with regard to the Tee-Dee
020 is in the manner of mounting via a moulded hard
nylon tank. Designed for radial mounting the engine
attaches to the tank moulding with four screws through
the front of the tank, and the tank secures to the firewall
of the model via two diametrically opposed mounting
bolts. Possibly due to the fact lzat plastic is not a

e
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DATA
ProreLter—R.P.M. FIGURES
Propeller R.P.M.

31 x 2} Cox three-blade

plastic 21,000 plus
53 x3 TopFlite 11,200
5k x4 TopFlite 9,500

5 x4 Keilkraft nylon 10,200

Fuel used: nominal 20 per cent. nitro-
methane, 25 per cent. castor, 55
per cent, Methanol,

Displacement: .3266 c.c. (.0199 cu. in.)

Bore: ,300in.

Stroke: .282in,

Bore/stroke ratio: 1,16

Bare weight: .85 ounces

Max. power: .0304 B.H.P. at 20,500
r.p.m.

Max. torque: 1.6 ounce-inches at
15-16,000 r.p.m.

Power rating: .093 B.H.P. per ¢c.c.

Power/weight ratio: 036 B.H.P. per
ounce

Connecting rod: machined from dural
(ball-and-socket little end)

Intake body: moulded plastic, located
by screwed dural collar

Venlturi: turned aluminium

Spraybar housing: steel a

Cylinder head: turmned dural, integral
1.5 volt glow element.

Crankcase back cover: moulded plastic

Rear-cover tank: moulded plastic, with
plastic end

Main bearing: plain

than the Cox 3}in. dia. three-blade and
Cox 4 x 2% plastic (two-blade).

NOTE: These propeller-r.p.m. figures are Material Specification: Manufacturers:
largely of academic interest. No standard Crankcas:f machined from light alloy L. Kd Cox Mfg. . Inc., Santa Ana,
commercial propellers available in this California, U.S.A.

bar, “gold” finish overall

country are a “match” for the .020 other Crankshaft: hardened steel, 1/16 in.  British Importers:
diameter steel screw :opciicr shaft

Piston: hardened steel Cylinder: sofl steel

A. A, Hales Ltd., 26 Station Close,
Potters Bar, Middlesex.

completely rigid material this does seem to give undue
flexibility to the mount. As a result the propeller must be
meticulously balanced if excessive engine vibration is to
be avoided.

The standard Cox 3% in. diameter by 2% in. pitch
three bladed propeller particularly recommended for
this engine is way out of balance, as moulded and, being
three-bladed, is difficult to rework to exact dynamic

7 The “tremendously popular

| .. 02 0 ("327¢.c. )

Front rotary valve, glowplug engine

presence of vibration on the very high speed rums.
However, .031 B.H.P. is still an exceptional figure for a
.33 c.c. engine, which puts it in a class of its own. Peak
power, as measured, was developed at 20,500 r.p.m. but
the torque is fairly constant over quite a wide range
down to the lower speeds. To use the Tee-Dee .020
properly, however, it needs small diameter propellers
to let it rev. fast—nothing bigger than 4 in. diameter
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balance. Two-bladed propeller are better since they can
be balanced closely without much trouble. But without
a properly balanced propeller on the .020 you can lose
an awful lot of power. First figures on the 3% in. diameter
propeller (unbalanced) were, for example, 15,000 r.p.m.,
as against the 22,750 r.p.m, figure quoted by the manu-
facturers. This we improved to 21,000 plus on reworking
the propeller, during which the length of one blade, at
least, was appreciably reduced.

In faimess to Cox, we must point out that they
specifically state on their instruction sheet that the
propeller to be used should first be trimmed and balanced,

Our test figures, we [eel, may be a little unfiattering to
the true capabilities of the Tee-Dee .020 because of the

preferably. The engine gave consistent running on larger
propeller sizes, but at such speeds was not doing a lot of
work, It was, however, easier to hand start on larger
propellers. .

Workmanship

On the workmanship side we can only say that Cox
engineering represents the highest standard in the model
world today; and they combine this with first class
styling and presentation. Their advertisement agent
responsible for publicising Cox Tee-Dee must have an
easy time of it. Merely to see one is to want to own it—

a_ng lllwre is nothing to criticise on power performance
either!

‘“ Ed, you're
wonderful!
most visitors
only bring
flowers™




damage could result from bures

the cylinder

the glew head from o hot engine

! fuel slowly over the glow head fo

s the heod temperoture. Do not run it aver
. The head will then release easily. A

in pasition. Overtighlening may
llmunp—lh sic carburelor body.

he 1

stip

10. The needle volee may be n
and reploced in epposite poaltion il desired
€] PRESSURIZATION

Pressutizing |5 very criticol when token directly
off the crankcose. On this engine pressurizing
means have been provided and the roiory valve
conirols the pressure to normal operating hmits.

through the crankeose ar this point belore you con
run on pressure. To ng for prosiure ebseve the
following steps:

1. mlh back cover, cylinder, pistan and
yod assembly, venturi and needle valve ovembly.

4. Rotote crankshafl unlil the pert opening in
fhe thaft points towards the pressure fitting on the
right side of the black plasic corburelor body.

3. Connnue drilling the hole already started in
the pressure fitting theough the crankease. Use o
: 040 diameter),

‘:.o *ﬁl:ulumuumh IL deburi the drilled hela.

5. Flush erankcose and shalt thoroughly with
methanal to remove all matal particles,

&, Lubsicole shult with hght weight ol ond

ine.
l‘l’]l_'::ﬂ :2& must be air tight in order lor the
engine lo operale properly on pressure. Be sure the
tubing that conmecis the pressure filing on the
epgine 1o the fank is alse air tight, If the engine
does not run smoothly oir is getting into the pres.
sure system. Check 1t tharoughly.

With presswre, the venturi maoy be opened o
5/32" on the 049 ond .051 or 732" on the .09
enging lo attain mokimum power although the
gain is very little.

(F) TO REMOVE CARBURETOR BODY
FROM AN ENGINE:

1. Remaove backplate, cylinder, and piston-rod
assembly.

2. Remove spinner and engoge prop screw approxi-
mately 3 o 4 threads in crankshaft.

3, With reor of crankcase on a hord smooth surfoce,
lap prop screw with hammer until thrust washer
disengoges from crankshaft.

4, Unscrew carburetor retaining nut ond slip car-
burelor body off. X

5. To re assemble engine, reverse abave procedure,
To ra-press thrust washer onlo crankshaft, put
thrust wosher face down on a smooth flar sur-
face. Obtam o shor length of wood dowel of o
size that will fir info the intoke hole of crank.
sholr. Tap dowel with hommer umil thrust
washer is lully seated an crankshafi

WARRANTY

This engine s guoronteed againgl defeas in
matarials and workmanship lor 30 days hem date
of purchose. Glow heads cre never guoranieed
because of their delicate nature, Mo other guar:
anlee s made or implied. Il engine o returmed
1a the factory within warranty, include 50¢ 1o cover
cos! &1 handling and reluin postage

Do not take sngine back ls your dealer.

FACTORY REPAIR SERVICE
Minor repoirs, eaaininolicns, or adjusiments —
$2.50 plus pars. Complete overboul [guaranteed
new ongine performance) 049 & 051 — $8.00;
0% 39,50, including parts. On all C.O.D. ship:
menis, purchaser pays pastoge and CO.0, lees.

ENGINE SPEEDS (RPM)

The lellowing specds are typical of engines
seleeted o1 rondem ond run with Cox Compaetition
Propellers [Manllic grey]. Cox Racing Fuel wos used
for all tests, Temperature: 757, Humiditg: 46 %,
Altede. 70 11, above sea level.

I Do w3 F

PARTS ORDER

Purchose parts from your dealer. If not availoble,
erder direct from factery. No €.0.D.'s please. Send
remittance with your order. On orders less than
$2.00 add 354 hondling chorge. Califomnia resi-
dents, enclose applicoble state soles tax.

Prices ond desgn of parls subject to change
witheut nerice,

TEE DEE TEE DEE TEE DEE
049 051 o9

PARTS LIST Al
Cab. Lt | Col. Ll | Cab.  Lint
PART HNo, Price | Mo, Price | No. Price
Slow Heod
Gasket 1702 1 25 [ J702 |25 (2102 |_15_
deedle Valve
| 4 1709 130 ) 1709 | 20 | 2109 120
inner
i‘?;:-s:l 1718 90| 1718 50 (3119 120
Corburelor
Body Oaly 1724 170 | 7024 1.20 {2124 1.20

Cylincler, Fistan
& Rod 1775 4.75 | 2045 4.75 |2175 575

Hoedlo Volve
Hody & Venturi 1789 3.00 | 1789 300 (2189 425

Crankcots,
Cral s
Carburetor Bedy,

Retainer Nut,
Driva Plate,
Cronkease

Cover &

Theust Washer | 1779 650 | 3045 850 | 2179 11 85
Ordar Parhs by Colaleg Hembar

Prices subject 1o change withoul noilcs,

L. M. COX MANUFACTURING CO., INC.
o subsidiary of LEISURE DYNAMICS, INC,
1505 East Worner Avenue, Santo Ana, Calif. 92705
wiL, M, COX MANUFACTURING CO., INC., 1974
Litho in .S A. 1176 AE 1759

CARE AND OPERATION OF YOUR
@ TEE DEE .049,.051,
& .09 ENGINES

THIS ENGINE IS A VERY HIGHLY
PRECISE CONTEST-TYPE ENGINE

Keup It Immaculately clean, wie Cox glow fuel or
racing fuel and it will malntain its winning char-
acteristies for o long period of fime.

These engines will develop almost full power
within ane minule of running time; but o few, those
which are slightly en the tight side, may not develop
full power under one hour. Even these will develop
sulficient power for overage llying almast immedi-
ately. The only break-in required is o rich [slow)
running with @ recommended pitch propeller far the
first few minutes. Groduolly close the needle valve
to peak operahing RPM's for a shont period, then
run rich for o few minules. Repeot this procedure
for 5 ta 15 minutes or until engine will hald top
RPML

MNOTE: Your Tee Dee 049 engine develops its moxi

mum H.P. ot opproximotely 22,500 RPM. Use pro-
pellers that keep the RFM's below 24,000, Demage
could result if engine is ollowed fo run above this
figure,

(A) PREPARATION FOR RUNNING

1. Mount the engine in the plane, or if you
waonl o give il some running first, mount it en
o suitable mount. Do net held the engine directly
in a vise. Use A-Fig. 2, or A-Fig. 3 as a femplate
e drill mounting hales.

2. Place prepeller an the shaft with the flat
side of the blodes toward engine ond lock securely
with the propelier scrow,

3. Procure o fuel tank frem your locol hobby
dealer and connect the fank eutlet 1o the carbureter
fuel inlet nozzle. Best results will be obiained by
meunting the tank close fo the engine and with the
average fuel level ot the same height as the car-
buretor venturi.

4. Procure a | Yy volt Cox dry cell baitery, or
equivalent, ond connect It with 2 flexible insulated
wires to the glow plug clip as shown in the diogram
A ond B—Fig. 1. Do not use a siranger battery.
If you do, the pleg will burn out. The connections
should be saldered to insure good contact, and
taped fo prevent bare ends of wire from gedling
tegather and “shorting'’ the battery. Be sure the
battery is o good cne Your deoler sells battories
and glow plug clips. The Cex plastic mounted glow
plug clip (Cat. No. 755.4] with wires already
atfached is recommanded and requires no soldering

5. Balonce ond trim propeller. Ths is very
essential lor good performonce. Sand off any bead

of plastic along the edges of the blades. Fit o drill
or shafl through 1he hole and rest the shalt on razar
blodes ser in wooeden blocks as shown in C-Fig. 1.
Sand the heavy blade wntil the propeller will bal
ance in o herizontal position. Care must be 1aken ta
da the sanding without spoiling the airfeil chorac
teristics of the prepeller blades. Coutlon; Use anly
nylan ar wooden props. Styrene props ore extramely
dongerovs on these angines.

{B) STARTING THE TEE DEE ENGINES

Mo matter how expert you are with small engines
you will have better luck with these engines if you
follow directions exactly as listed and do eoch
operation in the exacl order given

1. Close the corhuretor needle valve, B Fig. 2,
ar B:Fig. 3, by tuming it clockwise until i stops
Do not force it

2. Fill the tonk with Cox fuel

3. Open the needie valve |counter clockwise]
exactly 4% tumns for the .04% and 051 or 3Y
turng for the 0% engine.

4. 1 the fuel lovel in the 1ank is lower than the
carburetar ventun, put your finger over the air inlake
of the engine ond pull the prop through compres-
sion until the fusl hote i full. Use o clear plasue
fuel hine so 1his con be checked visually. If the 1ank
is mounted sa the fuel level is highes than the
corburetor the hose will Bl isolf wihen the needle
volve is openad,

5. Connoct the battery by snopping the clip
an the glow head B-Fig. 1.

6. Squirt a few drops of fuel into the exhoust
ports and immediately flip the propeller over counter
clockwise. For quick starting the gropeller must be
flipped quite vigorously. The engine should siart
instantly if It hos been primed with the correct
amaunt of fuel in the exhaust port.

7. When the angine storts it will Be running
wary rich and slow. The first time the engine
started let it continue to ren rich for o peried of
&0 seconds. After opproximately &0 seconds, slowly
close the needie valve clockwise 1o the best running
position and remave the battery connection, Subse.
gquent siarts moy be adjusted to best running posi
tion immediately.

8, If slarting is deloyed for any reason, close
. needle valve, otherwise engine will become flocded.
This precaution is only necessary if the tank js
mounted so the fuel |evel is higher thon the
carburetor,

{C) FAILURE TO START

1. If the engine coughs and spits o bit of fuel
spray from the exhaust, it i teo rich. Close the
needle volve ond continue cronking unhl engine
staris briefly, Open the ncedle volve agoin and
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FULL SCALE VIEWS OF THE TEE DEE
049 AND .051
FOR INSTALLATION INFORMATION

THE TEE DEE .09

FOR INSTALLATION INFORMATION

Displacement

FULL SCALE VIEWS OF
SPECIFICATIONS
TEE DEE TEE DEE TEE DEE
il 051 09
| 45 a1 1 46 ar 272 o

0913 e
1497 cc

crank it over. It should stort immedialely, Blowing
into. the exhoust ports between Hips will help
elear the excess fuel eut of the glow plug.

2. 1f it stords up with lots of power and dies
immediately it is too lean, Open the needle volve
o holf ren, prime the engine, and crank it over
ogain, If the trouble persists and the tank is
lower thon the corburetor try choking ogeoin os
in Section B Par. 4. If the engine hasn't been
fun some hime it is possible that thick costor
oil is clogging the jets. Choking will clear this out.

3. If the engine still persists in abeove achan
it i3 possible the carburelor |ets are siopped up.
Remove the wenturi nut and needle valve body,
Three finy jer hales will be found in the groove
around the venturi tube. Cleon these jer holes

Fi=

with o piece of fine wire. Reossemble ond the
engine should run

4. IF the engine refuses to fire ot oll, screw the
glow plug out and connect it to the clip, IF the little
coil inside does not get red hot, it is either burnt
oul or the bottery is dead or the connections ore
made incorrectly. Reploce the battery or the plug,
or correct the connections. Glow plugs ore never
guaranieed. Do not return the engine fo the lactory
for @ burnt out glow plug becouse the cost 1o you
will be excessive. Buy one from your dealer.

5. If you ore not wsing Cox fuel, try (1. Never
wie gosaline or gaseline type fusls.

(D) OPERATING TIPS AND
ENGINE CARE
1. The glow plug (s built right inte the head

in ome unit. When the plug bumns out just replace
the entire head a1 the regular glow plug price.

2, After the lost run, oil the engine with o
light il |SAE 10 is good] and wrap it with cloth
or otherwise prolect ot from dust ond dirt

3. IF the engine gets dint in it through
crock-up or otherwise, do nar run it unhl i s
thoroughly cleaned, Take it apart, wash it, ail if,
and reassemble.

4. I 1he engine gets tight it is not {rozen up.
Do not send 1o factory, A new engine will some-
times tighten up o few times, especially alter slow
runs, This is mare likely to happen, and will occur
more often 1o on engine that is properly hited,
ond has properly smooth wearing surfoces. Do not
run it tight. The tightness is coused by o shalloc:
like depesit on the cylinder wail Screw the head

FIG. 3

off, Remove the cylinder and scour the inude wall
very hghtly with o bit of fine or medium steel
wool. Wash, oil, ond replace. The enging will 1hen
s over freely ond run properly. Naver wie
sandpaper, emery cloth, or obrosives of any kind
of serapers. Sueh methods will ruin the cylinder
Steel woel will not harm the bore

5. Certain Winds of weather, especially warm
humid (sticky}] weather will couse exsessive shel-
lacking in @ new cylinder. There is no known way
to eliminate this nuisonce ond the smoather the {1
the mare susceptible is the engine 1o This troukle

6. Do nat tighten the head too fimly. Ser i vp
|ust snvg. Before removing head ollow it 10 cool
50 it will loosen more easily, Use both wrenches
when remaving glow head. The top fin has flar
for this purpose. Exhaust pert should net be wsed
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ENGINE ANALYSIS No. 101

COR TER DEE 049

High performance glow plug engine
for contest flying in the ;A F[F class

I

THE TEE-DEE Is an exactly scaled down version of the
T-D .15 in the ratio 1:1.44, reducing the bore from
.585 in. to .406 in. and the swept volume from .1494
cw in. to .0499 cu. in. (.819 c.c.) or the upper limit of
the American $A contest size. Like its larger counterpart
itis essentially an engine with a contest performance which
gives it certain characteristics not normally associated
with sports motors for “‘Sunday flying.” Nevertheless it
is still an easy motor to handle, particularly using spring
start, and can be “tamed” by using larger propeller
sizes, if necessary.

Hot fuel advised

For absolute maximum performance very high nitro-
content fuels can be used, provided one accepts the fact
that above 40 per cent. nitromethane content glow
element life will be drastically reduced. Also the com-
pression ratio is extremely high to start with. For all
practical %urpom a 30 per cent. nitromethane fuel is
about the hottest fully compatible with the design layout.
The test figures were obtained on a nominal 25 per
cent. nitromethane mixture (nominal because the
original mixture was re-made around a commercial
nitro fuel, the actual nitro percentage of which was
suspect on comparing running figures). These showed a
peak B.H.P. figure of .105 at 22,000 r.p.m., equivalent
to nearly.13 B.H.P. perc.c., which is really top [mance
for a glow motor of any size.

The .049 is adaptable to pressurisation via the tapping
point on the mnfmse plastic moulding, drilling through
the basic crankcase bearing length to match and open
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up a port “timed” by the crankshaft induction port.
It is very difficult to assess the merits of pressurisation
on bench-run tests. Certainly it did not make any measur-
able difference on propeller-r.p.m. figures. Under flight
conditions, however, pressurisation might make all the
difference between a good consistent run and one plagued
by varying feed due to tank position, inertia forces, etc.

Pressure feed mot essential

If flight performance is consistent without pressurisation,
it would seemn best to forget it. If flight running is incon~
sistent, we would still Frcfer to try alteling tank position,
shape, etc., first before resorting to pressurisation.
One thing about tapping the pressure point off the
crankshaft, though, is that it does make it non-critical
and with no adverse effect on starting characteristics.

The .049 ran consistcntlgo at all propeller-speeds
tried, which ranged from about 12,000 r.p.m. up to
beyond 21,000 r.p.m. on 5 in. diameter propellers. It
is obviously happiest running at the higher speeds—as
well as peaking very high in the speed range—so that a
6 x 3 propeller would appear a logical free flight choice,
with a 5 x 4 or 5 x 4 for control line. Hand starting 1s
still readily possible with 5 in. diameter propellers although
because of the high compression timing is very “'ad I
and there is a considerable kick-back. Propellers must
be flipped really smartly. Using the spring starter gives
far less trouble, safer to the fingers, and pretty foolproof
unless the engine is flooded.

Sirong props wanted

Nylon or wooden propellers are virtually essential for
safety—with the .049 seeming to prefer the additional
“flywheel” effect of the heavier plastic product. Brittle
plastic propellers (e.g. styrene) could well burst or shed
a blade at these speeds. Because running speeds are high,
too, propellers require careful balancing to minimise
vibration—and a final adjustment of position on the
shaft to give smoothest possible running. The beam
mounting lugs give a more solid fixing than the J:Iastic
mounts used on the two smaller engines—and also
represents a change in appearance on the two larger
Tee-Dee engines (.049 and .15).

In layout and construction the .049 follows that of the
.15 (see AEROMODELLER January 1962), with all com
nents proportionately reduced in size. Cranks
diameter is a generous .280 in. with bearing surface
relieved to provide two main journals (one long and
one short). The crank web is counterbalanced to a fair
degree. The whole shaft is quite hard and finished by
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grinding over the journals and .109 in. diameter crankpin.
The cylinder is of unhardened steel with the same
fluted diametrically opposed transfer passages as on all
the Tee-Dee series. The piston is hardened, with ball-and-
socket little end joint for the slightly tapered hardened
steel connecting rod of .087 in. mean diameter. The
light alloy crankcase unit is machined from bar stock
tapped to take a front collar locating the plastic moulding
comprising centre section and venturi base. The venturi
then screws into the plastic housing through the car-
burettor fitting (comprising needle housing and main
Jjet feeding the groove in the venturi body opening into
the throat via four peripheral jets. These jet holes are
small and readily clogged—hence the advisability of
using clean, preferably filtered fuel. Cox do, in fact,
make a filter-spout to fit standard fuel cans and for the
protection it gives this simple device is an excelient
fitting for any fuel can.
eedle adjustment tended to be a little bit critical on
straight fuel, although starting was still straightforward
and running consistent. For consistent contest per-
formance it will probably be necessary to formulate an
“optimum" mixture to suit average conditions and then
be prepared to adjust the fuel proportions, as necessary,
to meeting changing climatic conditions. With a head
element there is no chance to change the glow plug for a
“hotter” or “‘cooler” type.

Ready for use

With the Cox standard of manufacturing accuracy,
surface finish and fits, no running-in is necessary with
the .04% although the initial run should be made on a
rich mixture just as a precaution. As with the two smaller
engines, "“lacquering” may develop later to retard

ormance and require removing (on LeRoy Cox's
advice) by scouring the cylinder bore with fine steel
wool, There is little or no chance of reworking the engine
to get any little extra performance, nor is this necessary
(no modification is likely to improve performance in
this highly developed design).

Maximum performance with a new engine will be
developed after only a few minutes running time—say
30 minutes at the most—and the possibility of variation
between different engines is remote. Any marked differ-
ences in the performance of two new engines can be
put down to fuel differences. Some loss of performance

after about an hour’s running may be noticed, recover-
able by “de-lacquering”. Unlike some glow motors,
hc}o. performance should be held for quite a long useful

B

Although a perfectly normal production engine—
every one the same and produced in thousands—the
.049 is up to top contest standard in #A class—bette:
than most of its contemporaries and comparable with
most “‘tuned” specials (and without being as tricky or
sensitive to fuel mixture as some). It looks right, sounds
right on ““matching™ propeller sizes, and backs up that
promise with a peak B.H.P. figure comparable with that
of many 1 c.c. diesels. It is not the easiest of .049 glow
motors to start, but that is a small price to pay for the
performance achieved.

Moulded engine mounts, mada

by L, M. Cox for the Tea Dea

049 convert it to a firewall

radial mounting as seen in
above view

Maierial

Specifications:

Crankcase: machine from light alloy
bar stock

Intake housing: injection moulded plastic

Cylinder: mild steel (integral fins)

Cylinder head: turned from light alloy
(integral glow elernent)

Back cover: machined from solid.

Cranlahaft: hardened steel

Comc‘lin:d, mﬁ.:I:I h{:dm;d lr._ta]:l 2
(machined). and socket little en

Piston: hardened steel (hardened on
walls only), flat to

Propeller shaft: steel screw and spioner
(furned from light alloy) ;

V?ut:ri intake: machined from light

y
Carburettor collar: light alloy (anodised

Needle: steel (spring ratchet) g
Propeller driver: machined from light
alloy (anodised gold),
acrurers: L. M. Cox Manufac-

turﬁ' Co., Box 476 Santa Ana,
California, U.5.A.

U.S. Retail Price: $7.98. Price in G.B.
Tls. 64

British importers: A. A. Hales Lid.,
Potters Bar, Middlesex.

Specification
Displacement: .B19 c.c. (.0499 cu. In")
Bore: .406 i

Te: . .
Stroke: .386 in.
Borejstroke ratio: 1.05
Bare weight: I§ ounces
Max power: .105 B.H.P. at 22,000 r.p.m.
Max. torque: 5.5 ounce-inches at 18,000

r.p.m. %

Power rating: .128 B.H.P. per c.c.

Power/weight ratio: .07 B.H.P. per
ounce

Propeller
R.P.M. Figures

Propeller

6 x 4 Top Flite nylon

5} x 3 Top Flite nylon

6 x 3 Top Flite nylon

} x 4 Top Flite nrlon
Davies-Chariton nylon

z 3} Davies-Charlton nylon

4 Frog nylon
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nylon 1
Keilkraft nylon 19,

: 15 per cent. nitromethane, 20 per
castor; 55 per cent. methanol.
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Facking in o new cylinder. There is no known way Io
diminale this nus and the her the fit
the more susceplible is the engine o this trouble,

6. Do not lighten the head too firmly, Sat it
up very lightly. Allow the engina o coal before
remaving head so it will loosen more easily.
Too much pressure against the exhaust ports to
hald the cylinder from turning may force the eylinder
oul of round or even lurn @ burr into the bore. A
new cylinder is wsually required to remedy such
damoge.

7. Toremave the glow head fram a hot engine
—pour a little fuel slowly over the glow heod 1o
reduce the head lemperature. Do nal run it over the
cylinder. The head will then release sasily. A hot
head will stick ond forced removal may domoge

the eylinder.

aof purchose. Glow heads are never guoraniesd
because of their delicate nalure. Mo other guarantee
Is made or implied. If engine ix returned to the
factary within warranly, include 50c 1o caver cost of
handling and return postage.

Do not loke sngine back 1o your dealer.

FACTORY REPAIR SERVICE
Minor repairs, exominations, or adjustments —
$1.50 plus parts, Complele averhaul [guaronteed
new engine performonce] $7.50, including parls.
On all C.O.D. shipments, purchaser pays pestags
and C.O.0. fees.
SPEEDS

The following speeds are typical of engines
selecied ol random and tun under average condi-
tions.

8. If desired, Ihe Corburetor Sproy Bar may be [MEDALLION | MEDALLION | MEDALLION
remaved and repositioned so thol the Needls Valve 049 RPM | .09 RFM .15 RPM
Is on the opposite side of the engine. To remove the |57 Dio. = 3P 18,700
Spray Bar first remove |he Needle Valve ond Needle  [57 Bio, x 4P 15,000
Valve Spring. Remove the small Retainer Ring which [5% " Dia, « 47 | 15,200
locks the Spray Bar inlo the plastic Corburetor Body. | Din. x 37 15,000
Corafully press the brass Spray Bar out of the Car. |7 Dia, x 4P 12,600 16,000
buretor Body. Repasition the Sproy Bar from the [6” Dio, x 5P 15,250
opposile side ond reploce Relainer Ring, Needls [7° Dio. = 37 15,250
Valve Spring nn:hNudIt Volvl-r. \;Wnnw placing |77 Dia. x 1% P :‘53 =
the Spraoy Bar, make cerlain the fuel jet hole poinis |8~ Dio. x 3P F ¥

“hodd s the Crankshafl) in the venturi. [B% Dia. = 47 10,860 800

7" Dig, x 500

(E) PRESSURIZING - L27 Pia_x 200
PARTS ORDER

Pressurizing is very cilicol when loken direcily
off he cronkease. On this engine pressurizing means
have been provided ond the rolory valve canirols
the pressure o normal operating limils. The hole
in the pressore filting on this engine is already
started, but the hole will have o be drilled through
the cronkcgse of this point before you con run on
pressure. To rig for pressure observe the following
sleps:

1. Remove the bock cover, cylinder, piston ond
rod ossembly, venturi ond needle volve aszembly.

2. Rotate cronkshaft until the pert opening in
the shaft points towards the pressure filting on the
right side of the red plostic carburetor body.

3. Continue drilling the hale already started in
the pressure fitting through the cronkcose. Use o
#60 drill .040 dismeter).

4, Rolate crankshafl to deburr the drilled hole.

5. Flush ik and shalt th hly with
methanal 1o remove aoll metal porticles.

6. Llubricole shafl with light weight oil and
reassemble engine.

*The fuel tank must be oir tight in order for the
engine 1o operale proparly on pressure. Be sure the
tubing thal connects the pressure ng on the
engine to the tank is alie oir tight. I 1he engine
daes nol run smeothly air is gelting into the pres.
sure system, Check it thoroughly.

With pressure, tha venluri moy be opened 1o
%" diometer 1o aitain maximum power,

WARRANTY

This engine is guoranieed ogoins! delects in
malerials and werkmanship for 30 doys from date

Purchase parts from your dealer. If not available,
order direct from foctory, No C.0O.D.'s pleose. Sem
remiltance with your arder. On orders less than
$2.00 add 35¢ hondling charge. In Califernia odd
4% sales tox.,

Prices and design of paris subject 1o change with-
oul nalica.
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CARE AND OPERATION OF YOUR
*— COX
MEDALLION .049, .09 & .15

ENGINES
THESE ENGINES ARE OUTSTANDING
FOR SPORT FLYING, BOTH CONTROL
LINE AND FREE FLIGHT

Keep it immaculately cleon, use Thimble Drome
glow fuel In the blue can and i will maintain its
winning characleristics for a long period of time,

This engine is precisely fitted a1 fhe factery for
immediate easy starting ond immediale Hlight. A
break-in periad in 1he ordinary sense is nel neces-
sary for flight, In facl, o slow, eosy breok-in is not
desirable, Most of these engines will develop olmost
full power within one minule of running fime; bul
o few, those which are slightly en the tight side,
may not develop full power under ong hour. Even
these will davelop sufficient power for average
flying almast immediately. The only break-in
required is very fich [slow] running for the first 60
seconds afler starting the first fime, Afier 50 seconds
it should be ready to go, 30 minutes running time
will add a few RPM for peok contest operation.
of brook-in is net altained through
loose or sloppy fitting, but through very precise
fining, togelher with super fine weoring surfluces.

Remember — your Medallion anglne Is much
al high speeds. Lot it.wind up. Do not vio

(A) PREPARATION FOR RUNNING

1. Mount the engine in the plane, or if you
wont lo give [t.seme running first, mount it an o
sullable mount. Do not hold the engine direelly in
o vise, Use A-Fig. 2, A-Fig. 3 or A-Fig, 4 as o tem.
plate 1a drill mounting holes,

2. Place propeller on the shall with the flat side
of the blades toword engine ond lock securely wilh
the propelier screw, L

3. Procure o fuel tank from your local hobby
dealer ond connec! the tank oullet 16 the carburetor
fuel inlel nozzle. Best resulls will be oblained by
g the tank close 1o the engine and with the

PARTS LIST e lEIM#ION MM?IDN.
049 | i}
Cat. LUst | Cal. Lt | Car Lis
PART Mo, Price [ Mo. Frice | Ma, Price
Cronkgoie 1701 2.00| 2100 3.00 | 2801 4,00
Glow Hood J02-1  a5) 2302 75| 1102 75
Piston & Rod Auy. (303 1.50] 2303 1,75 ) 2203 2.00
Clirder 2304 2.50 | 2204 2.75
1! 2305 2.75 | 2205 2.05
Needle Volve &
Spring Asyy. 2309 40| 2209 .75 il
Prop Drive Plote | 241035 [ 2310 50| 2210 50
Screw &
:\l‘:ﬂ“'ﬂ 2ne 35| 1e a3
mpSplnnN&
Screw ina_3s
Relainer Hut 1721 40 2121 45 ) 1821 50
Crank R
Co\mtm“ 3 1732 50| 1172 50| 1822 &0
Carburatar Bo 2424 40| 2024 70 | 2224 BS
Carburatar
Complele 2425 200 2325 100 | 2225 328
Si Bar &
.‘::I‘:lu 238 75 % 752278 .88
gnch 11330 80¥, § 2130 85y | 1120 FOP |

Order Porls by Colalogue Number

L. M. COX MANUFACTURING CO,, INC.
P. O. Box 475 . Sonla Ana, Calilornia

Frintud in U.5.A. | .65

average fuel level of the some height as the carbu.
retor venturi, Use a Thimble Drome filler spout with
stainless steel shrainer in your fuel con, Your tank
will thus be filled direct from the can and pratected
from dirt and foreign matter that would otherwive
sop up the carburelar jel. The siraingr keeps dirt
oul of the can, and any pasickes that might alieady
be in the con, from getting Into the corbwetor jet,

4, Frocuie a 1Y voll Cox iy cell bartgsy, or
equivalent, and connect=it wilh 2 Hexibla insulated
wires 1o the glow plug clip as shown in A and B-Fig.
1. Do not use o strongar battery, I you do, the plug
will burn oul. The connections should be soldered
te Insure good contact, and taped 1o prevent bore
ends af whe from gotling together and “sherling™

A ..H _.H =&

. ]

the boltery. Be sure the battery is @ gocd ene. Your
dealer sells batteries and glow plug chips. The
Thimble-Drome plastic meunted glow plug clip with
wires aolready ottached is recemmendad, ond
requires no soldering. (Cot. £755—15¢),
5. Balance and wim propallar. This i3 wvary
iol for good perf . Sand off any beod
of plastic aleng the edges of the blodes. Fir o
drill or shoft thraugh the hele and rest the shalr
on razor blodes set in weeden Blacks a3 shown in
C-Fig. 1. Sand the heavy blode until the peo
peller will bolonce in @ horizental pesition. Cer
must be token 1o do the sanding withaut
the airfoil eharacteristies of the propaller bi
Coution: Use only nylen or weedan preps. Styr
props are extremely dongercus on thess ergines

(B) STARTING THE MEDALLION ENGINE

No matter how expert you are with ymall
engines you will have beiter luck with thass angines
+iF you follow directions exoctly a3 listad an
:euch operotion in the exac! ardar given
t L Close the corburetor needle volve, B Fig

B-Fig. 3, or B-Fig. 4, by turning it elockwise w
i il slops. Do not Force if.

IJ 2. Fill the fuel tank with Thimble.Dreme 5low
: Tuel lin tha blue can).

3. Open the needle valve leounter elockw
cexactly 5 turns for the 049 ond .07, gnd & 1o
for the .15 engine.

4. IF the fuel level in the tank &5 lowsr than

the carbutetor venturi, put your finger o
1inrnke of the engine ond pull the prop
lpression until the fuel hoss is full. Lse o

Plastic fuel line 10 this can be checked vis

If the tank is mounted 10 the fual level 14 &
"than the carburetor the hase wil

the needle valve js epened.

5, Connect the batrary by
(on the glow head, B-Fig. 1
6. Squirt o few drops of fuel in

Farts and immediately flip the o

clochwise, For quick s1a
tHlipped vigorously. The e

i it hay been primed wit!
!Tuel in the exhaust pot
| 7. When the engine sharty it wi
(very rich and slow., The fist b
Patarted lot it continue o ru
160 seconds. After oppee
1 close the needle volve clociw
' position and temove the bat &
Pyequent shachs may be edpated fo best

3

o

be running

st Tunning
ection, Sub
runming
| position immediately,

B. Il siaening 1y delayed ler any reasen, close
Inesdle volve, otherwite engine will become loeded
This precavtion (3 only necessary il the tank s
tmounted 3o the fuel level i3 higher than the
carbvestor,

(C] FAILURE TO START

V. Il the engine covghs and spits o bit of
tluel spray from the exhausl, ot is too rich Close
|the needle volve ond continue wanking  untl
|engine  slorts  beiefly. Open the needle volve
'agoin and crank it over. It should stor immeds



SPECIFICATIONS

FULL SCALE VIEWS OF THE MEDALLION .09
FOR INSTALLATION INFORMATION

FULL SCALE VIEWS OF THE MEDALLION .15
FOR INSTALLATION INFORMATION

[Bastorememt e
FIG. 1 %
FULL SCALE VIEWS OF THE MEDALLION .049 5
FOR INSTALLATION INFORMATION e
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FIG. 2

Blowing Inie the exhaust ports E

ately.
flips will help clear the excess fuel oul of the glow
ug.
2. Il ir stonts up with lots of power and dies
immediotely it is foo lean. Open the needls valve
hall turn, prime th , and k it over
:gdn. If the Ilwbl: ?«ms u:ndul‘l’l': tank it
lower than the corbureter iy choking agein as in
Section B Por, 4. If the engine hasn't been run
for some fime it is possible that thick costor oil
is clogging the |sts, Choking will cleor this out,
3. Il the engine slill persists in above oclien
it is possible thot the Spray jet is stopped up.
i this condition exists it will be necessary to
remove the Spray Bar and clean the jel with ¢

fine wire, | for Ing the Sproy Bar
are covered in Section D, paragraph 9.

4. If the engine refuses to fire of oll screw
plug oul ond connect It to the clip, IF the linle
coil inside does nat get red hot, it is aither burnt
out or the battery is dead, or the connectiens are
made incorracily, Roplace tha batlery or the plug,
or, correcl the connections, Glow plugs ore never
guaranteed, Do nol return the engine o the foc-
tory for o burnl oul glow plug becousa the cost
to you will be excessive, Buy one lrom your
dealer,

5. Il you ore nol using Thimble-Drome fuel,
Wy il, Never vas gosoline or gasaline lype fusl,

(D) OPERATING TIPS AND ENGINE
CARE

1. The glow plug i3 built right inte the head
in one unit, When the plug burns ot just replace
the entire head of the regular glow plug pricé,

2. After the last run, oil the engine with o
light il [SAE 10 is geod] and wrap it with cloth
ar otherwise pretect I from dust and din,

3, I the engine gels dint in it thiough cock.
up or atherwise, do not e i untll it is thor-
oughly cleancd, Take W oparl, wash it, il i1, and
reassemble,

4. Il the engine gels tight it is not frozen up.
Do not send io foclory, A new engine will some.-

]
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FIG. 4

times nighten vp o lew times, eipecially alter
slow rens. This is mere likely to happen, ond will
occur more ofien 1o on engine that i preperly
Tittad, and has properly smeath weanng surfoces,
Do net tun it tight, The tightnass is coused by o
ahelloc-like deporit on the cylinder woll. Screw
fhe head ofl. Remave the cylinder end scour the
inside woll very lightly with @ bil ol fine or
medium steel weal, Wosh, cil, ond replace. The
engine will then turn aver freely and run properly
Mever ute sandpaper, emery cloth, or obroyves
of ony kind, or scropers. Such metheds will ruin
the cylinder, Steel weel will not harm the bore

5. Cenoin kinds of weather, espeaally warm
humid {sticky) weather will coute excessive shal
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THESE TWO ENGINES, virtually
identical except for the carburettion,
represent a typical example of “Cox™
standards—and still leaves us puzzled
as to how they do it! The “‘Medal-
lion" is rated as a sports engine with
a typical (but very good) 1.5 c.c.
sports performance, The Tee Dee is
s0 close geometrically that you can
swop over virtually any part with the
Medallion—cylinder, piston, shaft
all interchange if you care to try it—
but its performance is quite excep-
tional for an engine of this size. The
only apparent difference is that the

edallion employs conventional G
spraybar carburettion and the Tee- *

Dee the Cox-originated annular mix-

ing chamber with three small holes openinginto the venturi
throat—plus two transfer ports instead of one. With
perfect logic, you pay more for the performance of the
Tee-Dee—which is not just the difference in carburettor
cost—although we suspect there is a little more to it
tharr that. Although all Cox engine parts are made to
very close tolerances we suspect that Tee-Dee production
takes the best and closest match and the Medallions the
general production run. Suffice it to say that the fits
and tolerances on the latter are quite exceptional by any
standards.

Both engines represent excellent value for money,
with a ‘‘de luxe” appearance and workmanship and
performance to match. To the British modeller used to
diesels they are a little “soft” and need that much more
care in handling, particularly if disassembled. The
prop. shaft screw is soft steel and readily bent, for
example (but just as easily replaced). The cylinder is soft

ENGINE ANALYSIS No. 109 by R. H. Warring

COX tee-DEE 09

and MEDALLION 09

and readily burred or even distorted unless the proper
tool is used to unscrew it. Yet it is more than tough
enough for the job for which it is designed and very
much thicker walled than the original Cox cylinders
produced for their first crankcase rotary series. Crank-
shaft diameter is also very generous at § in. for a glow
motor of this size, although the beam strength is somewhat
reduced by the large central hole (17/64 in.) and the
massive rectangular port opening measuring approxi=
mately # in. by } in. The shaft is hardened, as is the
piston and connecting rod with the characteristic ball-
and-socket little end introduced on the original models
(but subsequently abandoned in favour of a conven-
tional gudgeon pin on the 2.5 c.c. Cox Special).

A hardened steel con. rod running on a hardened
steel crankpin is not, theoretically at least, a good
wearing combination but presumably is dictated by the
con-rod requirements and we hesitate to advance the
remark more than as comment, rather than criticism.
The big end fit in any case is beautifully accurate, with
provision for adequate oil lubrication via drilled hole
1n the end of the con. rod. x

The crankcase unit is machined from solid bar stock
in the characteristic Cox manner of production and
seemingly electro-polished after finishing. Over this fits
the plastic moulding carrying the intake tube and
carburettor assembly, held in place by a threaded collar
screwing onto the front. The intake port on the crankcase
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Propeller r.p.m. ficures

Tee Dee 09 Medallion 09
6 x 4 Top Flite 19,500 17,200
7 x 4 Top Flite 15,500 12,900
B x 4 Top Flite 13,200 11.300
9 x 4 Top Flite 8,700 7,700
6 x 4 K-K nylon 19,000 17,100
6x 3 K-K nylon 20,300 19,200
7 x4 K-K nylon 15,400 13,300
8 x 4 K-K nylon 12.200 10,300
6 x 4 D-C nylon 20.000 plus p—
7 x 4 D-C nylon 15,9 14,200
Fuel used: Cox Niro 30 Cox Thimbledrome
Racing fuel glow fuel

DATA Marerial specificatio

Displacement: 1.497 c.c, (.0914 cu. in.

Bore: .497 in.
Stroke: .471 in.
Weight: Medallion 09—22 ounces
Tee Der 09—2§ ounces
Max. power: Medallion 09—.162 B,H.P. at

,500 r.p.m.
Tee Dee 09—.235 B.HP. at
19,000 r.p.m.
Max. torque: Medallion 09—11 ounce-inches
at 12,000 r.p.m.
Tee Dee 09—14.7 ounce-inches
at 14,000 r.p.m.
Power rating: Medallion 05—.108 B.H.P.
el
¢e Dee 03—.1575 B.H.P.
perc.c.
Power/weight ratio: Medallion 09—.059
B.H.P. per ounce
Tee Dee(09—.086 B.HLP.
per ounce.

n:
Crmkl “?.u: light alloy, machined from bar
8!
Cylinder: mild steel
Piston: steel with hardened walls
Sy et
onnectin i 1
: slﬁl 1511; E?{:}“ r“nn steel (ball and
! r bead: alloy
Crankcase back cover; light allo;
Carburettor; plastic housing with pressure
uh(blinq as supplied)
edallion 09—brass spraybar and steel
nnug!e valve ]:l'rgur:}llmn "
¢ Dee 059—light alloy intake ©
(venturi) with peripberal jets; n;dt{:
valve in separate housing eeding into
annular passage connecting jets
Prop. driver: light alloy (anodised gold on

* 1
Tee Dee 05)
Propeller shaft: di mild steel screw
jum spinner with Tee Dee 09

cadmium plated’
Alumin p )

T . N
Opposite, parts of Medallion .09 dis layed to sho

one piecs carburettor moulding, F'aaml',r ut:rn:{
P i A
speed and ne M-:ﬁu“fn-u;: F::tm.n‘ o)




unit is cut right across so that when the plastic moulding
ia fitted a sort of expansion chamber is formed immed-
iately above the port opening. In the case of the
Medallion a conventional venturi-shaped intake tube is
formed integral with the moulding with a circular opening
at the bottom of modest diameler, The Tee-Dee moulding
carrics a short stub intake only, into which a machined
dural venturi tube screws, this being of truc venturi
shape with the bore diverging after the throat. A collar
attachment encircles the dural venturi, carrying the
needle valve metering the fuel via a single hole into a
grooved passage around the outside of the venturi
throat. Three very tiny holes circumferentially disposed
then open from this annular passage into the venturi
throat. Both mouldings have a side pipe for drilling
through to provide tank pressurisation if required, timed
by the shalft rotation, .
Cylinders are machined from mild steel, and quite
heavyweight in construction by Cox standards. Diametric-
ally orposcd exhaust ports of generous area are cut in
the cylinder walls and in the “pillar*’ space between them
a scalloped transfer age is cut on the inside walls,
The top of the transfer passage is arced, giving virtually
00 per cent. overlap at first opening. The Tee Dee has
two such transfer passages (one in each “pillar” space,
and the Medallion only one, this—apart from the
carburettion—being the only real geometric difference
between the two engines. Fitting the Medallion cylinder
to the Tee Dee, incidentally, more or less reduces it to
*“Medallion” performance, showing that the difference
in performance between the two relies mainly on improved
carburettion and getting more fuel through the engine
more quickly. -
The pistons are of lightweight construction with
extremely thin walls. Only the outside walls are hardened,

the inside and 1op being copper plated 1o retain them in
soft condition and make 1t pousible 1o peen over the
ball-end joint. The pistan tap is flat with only a slight
edge radius. Cylinder head is a dural turning with
integral glow element, screwing into the top of the
cylinder and scating on a copper gasket. This is the only
gasket used in the whole assemnbly, although the Tee
Dec does carry a very thin lamipated plastic spacer
bc}'iind the propeller driver which also acts as an oil
scal.

The crankcase back cover is a straightforward light
alloy turning which screws directly into the crankcase
unit. Distinguishing features between the 1wo engines,
apart from the appearance of the intake, are that the
plastic intake moulding is red in the case of the Medallion
and black in the case of the Tee Dee, whilst the Tee Dee
prop. driver and carburettor collar are anodised gold.
A chemically-treated (blacked) cylinder is common to
both engines. The Tee Dee is supplied with a longer
propeller screw and spinner in place of the short screw
and washer on the Medallion, but these two fittings are
interchangeable, if desired. :

Despite the light weight of the reciprocating parts,
and the counterbalance crankshaft, both engines are
fairly susceptible to vibration and for best performance

,careful attention is necessary to propeller balance.
This is largely due to the fact that both are high-revving
engines. Whilst the 09" may appear to run quite well on
an unbalanced load, a considerable loss of r.p.m. can
result, as well as a considerable amount of engine
vibration.

Starting and handling characteristics on both engines

Continued on page 235
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COX '09,5 continued from p.233

are good—the Medallion being somewhat easier for
starting, perhaps, but despite its outstanding high speed
performance the Tee Dee remains a remarkably good
mannered engine—provided you flip it over fast on the
smaller propeller sizes. Both engines like running fast
and the Tee Dee, in particular, proved a bit rough and
uneven at lower. speeds, with a noticeable fall off in
torque below 12,000 r.p.m. On the other hand it ran most
smoothly and consistently at higher speeds, even when
taken up well beyond the peak. We feel that the perfor-
mance could be still further improved on the test figure
achieved, although any further increase in nitro content
of the fuel would undoubtedly lead to a much shortened
element life. For all no contest requirements the
Tee Dee should give an outstanding account of itself
on 25—30 per cent. nitro fuel, the Cox “Nitro 30"
racing fuel now readily available in this country being
an ideal match,

The Medallion, on the other hand, will run on
“straight” fuels, althou, handling characteristics
deteriorate somewhat and 5 or 10 per cent. nitro is

advisable for easy starting and consistent running. Like
its more powerful counterpart it is smoothest Tunning
in the high speed range—e.g. approaching 15,000 r.p.m.
and above—and should not be over-propped.

Both models have been specifically reduced to an
International contest size. The usual American ''09”
usually runs nearer .099 cu. in. in displacement, or 1.6 c.c.
With a bore and stroke of .497 in. and 471 in., respec-
tively, the actual displacement of the Cox “09's" is
0914 cu, in. or 1.497 c.c. As a contest engine the Tee Dee
Is particularly remarkable both for its exceptionally high
specific power output (.1575 B.H.P, per c.c.) and power
weight ratio (nearly .1 B,.H.P. per ounce).

We imagine that neither of these two Cox 09's needs
any specific recommendations from us as their perform-
ances on the flving field will undoubtedly speak for
themselves in the coming months. The Medallion is
an exciting and extremely powerful 1.5 c.c. sports engine
With a performance not far removed from contest
standards. Shortly, 100, it will also be available with a
tb.rottlc._wheq it will probably become a good choice
for medium sized radio control models, The Tee Dee
09 has a performance potential better than that of any
other 1.5 c.c. production engine that we know—diesel or
glow—and this is one that could rule the 1.5 c.c. class,

Heromoatelor Ny 1943
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THE Cox 1s a remarkable species of engine. Having
arrived at a design layout which lends itself to exact
scaling up or down to produce a whole family of sizes,
each speciiic size then seems 1o lend itself to further
minor variations, reflected in an appreciable difference
in performance. Virtually, in fact, you get what you pay
for. The more expensive the model in any particular
size, the more powerful it is. Just where the extra comes
from is difficult to detect, for workmanship throughout
the range is outstanding.

The Cox Special 15 replaces the Tee Dee 15 (see
AEROMODELLER, January 1962), which itself was an
engine of outstanding performance for its size and
weight, but suffered on the initial production run, at
least, in having a cylinder with too thin a wall. As a
result the cylinder was prone to crack between the
exhaust ports, in line with the bottom of the ports.
This was rectified by increasing the cylinder wall thickness
quite substantially.

Despite its high speed performance, and a peak B.H.P.
figure well in excess of 0.4 on heavily nitrated fuels, the
Tee Dee 15 did not receive the contest honours one
could have anticipated (particularly in the free fight
field), which position the Special 15 looks like rectifying.
It has already proved itself an outstanding unit at the
U.S.A. 1963 F.A.L power team eliminations. Although
basically the same as the original Tee Dee it does give
the impression of being a more rugged and contest-
worthy engine, to say nothing of having found some
additional power. The only major change, in fact, is the
abandonment of a ball-and-socket con rod/piston
assembly in favour of a more conventional gudgeon pin
fitting. Tn other details, the comments of our January
1962 report generally apply.

The Cox Special is an out-and-out high speed engine.
It is not happy on the larger propeller sizes, and even at
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7 COX Special 15

by R. H. Warring

12,000 r.p.m. load-speed displays a certain reluctance to
settle down. Starting characteristics, too, deteriorate at
these lower speeds. But let it wind up to 17-20,000 r.p.m.
with an 8- or 7-inch low pitch propeller and it becomes
one of the sweetest running engines you could wish for,
not particularly critical on settings and almost instant
flick-starting, following a prime. Atout the only critical
feature as regards handling is the fuel tank level for
starting. Suction lift is relatively low when flicking over
and the best tank position is just below the level of the
spraybar. Gravity feed is not to be recommended as
it makes it all too easy to flood the engine, especially
if the battery is not right up to scratch. 4 ;

Performance is noticeably improved running on high-
nitro fuels and 30 per cent. nitro seems atout the best
selection for normal free flight contest work. Although
shortage of nitromethane in this country has led 1o the
virtual disappearance of commercial high-nitro fuels,
Cox racing glow fuel (30 per cent. nitro) is now available
in Britain—and at quite a reasonable price for this type
of fuel, too—and is an ideal match. Performance is still
good on standard Cox fuel (15 per cent. nitro), but
definitely down (and high speed running less consistent)
on straight fuels. Starting characteristics also deteriorate
on straight fuels, although the compression ratio is
high enough for running on non-nitrated fuels.

A 30 per cent. nitro fuel also gives a reasonable
element life with the standard glow head. A new ‘long
life” head has recently been introduced to fit the “15"
(and also in other sizes for the 09 and 049), the only
differences being that the element wire appears to be
slightly thicker, and the actual machined surface of the
combustion chamber slightly rougher (i.e. not polished
as in the standard Special head). We noticed no difference
in performance at all at low to moderate load-speeds
(which in the case of the Special ranges up to some
15,000 r.p.m.!) but at higher speeds the normal head was
warth several hundred extra r.p.m. Whether this was a
characteristic of just the samples tried or not we cannot
judge. Certainly, however, the “long life' element is
much more robust and will stand up to a 2 volt accumu-
lator for starting—provided the Ieads are not left on too
long and the ac. is of reasonably small size so that the
terminal voltage is pulled down a bit under load.

Performance we found to be quite markedly affected
by weather, Initial runs in very cold conditions were
somewhat disappointing, but subsequent runs in a
higher ambient temperature produced outstanding
results. By this time, too. the engine had received some
1% hours running and although Cox engines are noted
for their accuracy and are never “tight' even when
brand new, performance does improve with about an
hour’s running time. The manufacturer’s also make a
special mention of “shellacing” or the formation of
varnish-like deposits which can build up on the walls
of the cvlinder and contribute high frictional drag,
although there was no evidence of this in our handling
time, using Cox fuel throughout. The only time we
experienced marked loss of power was in very cold
weather, or when the cylinder has become accidentally
unscrewed. It is relatively easy to loosen the cylinder
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Specification

Displacen:at 2.44) c.c. (1494 cu. In.)

Bore: .51 in.

Stroke: .556 in,

Wight: 4} oa1ces

Mix. vowzr: 45 B.H.P, at 18,009 r.p.m.

Mx. torqua: 32 oanze-inches at 12,000
r.p.m.,

Pow:rratine: 195 B.H.P, parc.c.

Pow:rlweight ratio: .102 B.H.P. per
0i1e

M sterial specificarinn

Craikeise; machine from light alloy
bar stuck

Intik= hossing: inje=tion moild=d plastie

Cyliadzr: mild iteel (intzgral fins)

Cylitder heid: wraa2l from light alloy

Crankshaft: hardened steel gin.
diameter -
Connecting rod: muchined from light

Britinh importers: A. A, Hales Li
Potters Bar, Middlesex, S

»
alloy (plain big- and nu:u-endn i lpr:;pellv-r—-
Platon: cast iron specul alloy e Fie
Propeller shaftz .16lin. N.S.F. stcel P 1. Figures
screw and spinner (turned from light 8 f;’.r-“ P,P.'M.
alioy) ligh yxd T:zf:: I[I'tﬁ
. . " !
Vc:ltlg:: intake: machined [rom light 9% 6 K-K nvlen 140
Carbrettor collar: light alloy (ancdised 9 x 4 K-K nylon 14,200
ol 7380k ion £ 00
Needle: steel (spring ratchet) i b 9.2
Proszller drivcg: r;'uchined from light g x '; ;DD Flite nylon 13600
allay (anadised gold) X op Flite nylon 15,200
Maaufacturers: L. M. Cox Manufac- l_;:&gg E}::: :;}:: :2$
turing Co., BRox 476, Santa Ana, 7% 4 Top Flite niinn 15509

Californmia, U.S.A.

(iniegral glow ele n:nt) u
Bizk cavzr: muzhirel from wnlid G.B. 146:. 04,

5. Retail Price:

Fuei used: Cox Racing glow fuel (30

$14.98. Price in -
per cenl. nitromethane).

when re noving the head sooa after a run for instance,
as the hz2ad-cylinder rt is very tight, d.e to the greater
expiision of the aluminiun head when hot.

Test figires shoved the renirkably high r.p.m. of
16,700 to 17,500 oa 8 x 4 prop:llers, which appzars a
lozical free flight size. A typicul 9 x 4 pills the revs,
dow~n quite a bit, but a 9 x 3 wo.ld also seen a good
choize. Peak po ver, as dater.nined fro n the dyna no neter
test, was d:vclopsd at 18,000 r.p.n. althoigh with

smuller loads spzeds well over 20.000 r.p.n. could be-

attained and h=ld wish renirkable stealiness. For a
plain bearing engine this is a most re nirkable perfor-
manx, The oaly *fussy”™ characteristics we found,
apurt fro n fuel tank level for easy starting, was that the
Spz:al, like all Cox enziaes, readily suffers a blocked
jet if the fuel is at all dirty. Clean fuel—and preferably
filtered fuel—seems a “must” to be sure of avoiding
this trouble.

Coastructionally the Spacial featuges the now failiar
Cox layout, with virtually all metal parts turned fron
bar stozk on auto natic machines and prod.ced to very
close tolerances. The same 7/16 in. o/d ¢rankshaft as on
the Tee D:2e 15 is retained with the large 7/16 in. by
.292 in. port op=ning, although the edzes are flat. The
plastic hosing surrounding the crankcase unit for ns, in
effect, an ind iction chanber above the port, as well as
taking the screwed-in intake venturi and carburettor
assembly. The plastic moulding also incorporates a stub
tube for Eressure feed, if desired.

To mike use of this fa<ility the undz2rlying metal must
be drilled throigh to op=n up a hole which is then
“timed" by the crankshift port. We have heard of
people doing this with the shaft in situ (rotating the

shaft into a position where the drill enters the port),
but this is hardly to be re;o nmended in vie~ of the burr
which could be produaced on the inside, leaving this to
be “'s.noothed™ by the shaft! To drill for pressurisation
de nands a co nplete disassembly job.

This also raises another important point. Modellers
used to rugged diesels and apt to use more than a
reisonable anount of brute force on disassembling
motors. Although the Cox is not a weak engine by any
cotats, it must be handled with extreme care when
taking apart and putting together, and onlv using the
co nbination toel provided in the proper manner. The
cylinder is quite soft and readily damaged if mishandled.
The piston on the Special, incidentally, is also unhardened
and incorporates a floating gudgeon pin on which are
lo:zated two tightly fitting spacers to position the con. rod
centrally. Another detail feature is that the 10p edge of
the piston is quite generously radiused off. The Tee Dee
15 had a hardened piston and ball and socket little end.

Summarising, we can only again rate the Cox Special
as an outstanding example of precision production
engineering with an exceptional performance, rendered
even more remarkable in terms of power/weight ratio.
It is not everybodv's engine in that it is essentially
intended as a high speed unit and it will give a dis-
appointing performance if used with large props. It is

also not as easy to start as a sports type glow motor,
and is vicious on mistakes or carelessness flicking over
with a T-inch prop. Compared with a diesel. too, it will
undoubtedly have a more limited life—but prop. for
prop. it will out-rev anv other engine of its size we know
over its optimum speed range. It would appear to have
outstanding potential as a contest engine.
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CARE AND OPERATION

My e Moope B ne B E

side of the blades toward the engine and lock
securely with the propeller screw.

3. Procure a fuel tank fram your local hobby
dealer and connect the tank outlet 1o the carbu-
retor fuel inlet nozzle, Best results will be ob-
tained by mounting the tank close to the engine
and with the average fuel level at the same height
as the or venluri,

4. Procure a 1% voll Cox dry cell battery, or
equivalent, and connect it with 2 flexible insulated
wires to the glow plug clip. Do not use a strongar
battery. |f you do, the plug will burn out. Be sure
the battery is a good one. Your dealer selis
batteries and glow plug clips. The Cox plastic
mounted glow plug clip (Cat. No. T556) with wires
already attached is recommended.

5. Balance and trim propeller. This is very
essentlal for good perfermance. Sand off any
bead of plastic along the edges of the blades. Fit
a drill or shatt through the hale and rest the shalt
on razor blades sel in wooden blocks, Sand tha
heavy blade until the propeliar will balance in a
horizontal position, Care must be taken ta do th
sanding without spoiling the airfoil charac
istics of the propeller blades. Caution: Uss only
nylon or wooden props.

(B) STARTING THE TEE DEE ENGINES

Mo matter how expert you are with smal
engines you will have betler luck wilh thess
engines il you tollow directions exactly as Listes
and do each operalion in the exact order given

1. Close the carbureter needle valve, by turning
it clockwise until it stops. Do not force it

2. Fill the tank with Cox fugl

3. Open the needle valve (counter ¢l
exacily 4%z lurns for the 043 and 051 or 3
for the .09 engine.

4, Il the fuel level in the tank s lowar than 18
carburelor venturi, pul your tinger over 1 1
take of the engine and pull the prop ¢
pression unlil the fuel hose is ful
plastic fuel line so this can be ¢
I the tank is mounted so tha fue
than the carbureter the hose wil
the neadle valve is openad

5. Connecl the baltery by connecting the ¢
on the glow head

8. Squirl a lew drops of fuel
ports and immediately flip th

counter clochwise. For quich

CRANKCASE
ASSEMBLY 2
WAHRANTY SPECIFICATIONS
TEE DEE| TEE DEE| TEE DEE TEE DEE | TEEDEE | TEE DEE
Your Cox engine is fully warranieed against factory PARTS LIST J049 | 051 08 049 051 09
dalect for 30 days from the date of purchass. GLOW PART Cat No.| Cat. No.| Cat. No. Weight 14801 14802 2.72 02,
HEADS are NOT WARRANTED since they y o = P T BT
require periodlc replacement. Should your engine Glow Head o s Py = -
reguire warranty service, you may contact Cox at the and Gasket 1702 | 1702 § 2101 roks P H&fﬁ ns:.‘:i =
o .. K . in. cuim, | cu.an.
address glven below. :‘;:‘15';':3"9 700! | 1700 | 2108 Displacament | g g 835 co 1497 ce
SR H;Pﬂ:‘ smwlm'glie engine overhauls are | Frop Spinner
Minor repa and Screw 1718 | 1718 | 2113 THIS ENGINE IS AVERY HIGHLY
available at the factory. Send Ihe entira angina to the —= PRECISE CONTEST-TYPE ENGINE
factory for [ve conpistessplanalion of | ot o0 1724 | 2024 | 2124 "
problem(s). Please lag the engine w W‘L i = Keep It immaculately clean, use Cox glow fuel
plate name and addrass. After factory examinal :2 c;ﬂnF?sa. Piston 15| oo | zi7s or racing fuel and it will malntain its winning
you will be contacted as lo repairs req a ang:ta h istics for along period of fime.
chiaroos, gﬁf:n\;uv":nm 1780 | 178a | 2189 These engines wlil develop almos! lull power
REPLACEMENT PARTS T = within one minute of running time; but a few,
To save lime, we suggest that you contact your ankcase assamily those which ara slightly on tha tight side, may not
nearest hnm dealar [l you nesd or re- ,.c.“"!‘“.”?.' develop full power under one hour, Even these will
palr parts. If not available order dlrscllmrn:lmlam Carburetor Body, :Il::oel?p sufticlent T|:1|:u.\rt=.|r| 'E' average In-,r.nlg
No C.0.D.'s accepted. Use the printed order en- Relalner Nut, Drive 5 y. The only in reg 5
velope and enclase a chack or monay order for full Plate, Crankcase a rich (slow) g with a ded pitch
amount. Cover and propeller for the first few minutes. Gradually close
Thrust Washer 1779 | 2048 | 2179 the needle valve lo peak operating RPM's for a
Wa have listed thoss parts which are most likely to g
require replacement during the life of your engine in short perlod, then run rich for a few minutes.
the Repeat this procedure for 5 to 15 minutes or until
chart, engine wll hold top APM.
NOTE: Your Tee Dee .049 engine develops i1s
maximum H.P. at approximately 22,500 APM.
Use propallers thal keep the APM's bolow 24,000
Damage could resull il enging is allowed 1o wn
above this ligure.
COX HOBBIES INC., CUSTOMER SERVICE
4400 West 78th St., Minneapolis, MN 55435 (A) PREPARATION FOR RUNNING .
1. Mount the angine ln the plane, or iF you wanl
a subsidiary ol LEISURE DYNAMICS, INC. 1o give It some renning first, maunt it on a sultable
RS5/2-A2 17508 mount, Do not hold the enoglne divectly inavise

Iithninkl S A

propetler must be fMipped q
enging should start instantly i
with the gorrect amount of fusl
part,

7. When the engine starts [t will e running very
righ and stow, The first time the engine is started
fet It contlnue to run rich for a period of 60
seconds. Alter approsing 60 seconds, slowly
close the needle valve clockwise o the b
ming position and remove the batlery connection
Subaequent starts may be adjusted o best
punning position immediately.

8. I starting |s defayed lor any reason,
needle valve, otherwise engine will be
Hoeded. This precaution is only necessary i the
tank is mounted 5o the fuel level is higher than the
earburelor

aust

sl run




1gine coughs and spits a bit of fuel
‘exhausl, it is too rich. Close the
-and continue cranking until engine

en lhe needle valve agaln and
It should start Immediately. Blowing
haust ports between flips will help
y wcess fuel aut of the glow plug.

It starts up with lots of power and dles
C I8 loo Isan, Open the needle valve a
rime the engine, and crank It over
a ihe trouble persisis and the tank is lower

‘tha carburefor try choking agaln as In
‘Sectlon B Par. 4. If the engine hasn't been run for
some lime It is possible thal thick castor oll Is
clogging the jats. Choking will clear this out.

3. It the engine stlll persists In above action
It Is pos the carb fats ara up.
Remove the venlurl and needle valve body. Three
tiny |el holes will be found In the groove around
the venturl tube, Clean thess |et holes with a
plece of fine wire. Reassemble and the engine
should run.

4. If the angine refuses to lire al all, screw the
glow plug out and connect It to the clip, It the
little coll Inside does not get red hot, |t is elther
burnt out or the battery Is dead or the connections
are made Incorrectly. Replace the battary or the
plug, or correct the connections. Glow plugs are
never guaranleed, Do not return the engine to
the faclory for a burnt out glow plug because the
cost to you will be excassive. Buy one from your
dealer.

5. If you are not using Cox fuel, try 1. Never use
gasoline or gasoline type fusls.

(D) OPERATING TIPS AND ENGINE CARE

1. The glow plug |s bullt right Into the head in
one unit. When the plug burns oul Just replace
the enlire head at the regular glow plug price.

2. After the last run, oll the englne with a light
ol (SAE 10 Is good) and wrap It with cloth or other
wise protect it from dust and dirt.

4. If the engline gets dirt In it through crack-up
or otherwise, do not run It until it is thoroughly
cleaned, Take It apart, wash It, oll It, and
reassemble.

4. If the englne gets tight it Is not frozen up. Do
not send lo factory. A new englne will sometimes
tighten up a few times, aspacially after slow runs.
This is more likely 1o happen, and will occur more
often to an engine 1hal is properly fitted, and has
prpparasm&eih wearlng surfaces. Do not run |t
tight. The lightness Is caused by a shellac-lke
deposit on the cylinder wall. Screw the head off.
Asmove the cylinder and scour the Inside wall
very lightly with a bit of fine or medium steel wool,
‘Wash, oll, and replace. The engine will then turn
over Ireely and run properly. Never use sandpaper,

‘emery cloth, or abrasives of any kind, or scrapers.

Such methots will ruin the cylinder. Steel wool
will not harm the bore.

5. Cerfain kinds of weather, especially warm,
humid {sticky) weather will cause excess|ve shal-
lacking in a new cylinder. The smoother the fit the
mara susceptible is the engine to Lhis troubla.

6. Do nol lighlen the head too firmly. Set |1 up
just snug. Bafore removing head aliow I 1o cool

50 it will loosen more easily. Use both wrenches

hen (—Thg =M. 11y =

for this purpose. Exhaust port should not be used
to hold cylinder as damage could result from
burrs being forced Into the cylinder.

7. To remave the glow head from a hot engine
— pour a |itlle fuel slowly over the glow head lo
reduce the head temperature. Do not run it over
the cylinder. The head will then release easily.
A hot head will stick and forced removal may
damage the cylinder. |

8. Do not tighten the carburetor ratainer nut
more than enough to hold the carburetor from
rattling. Overtightening wili distort the front
bearing and cause power drop and Inconsistent
running.

8, Tighten venturi nut anly enough to hold
needie valve body in position. Iightening may
sirip the thread from the plastic carburetor body.

10. The needle valve body mny[ll)n relrn:dvud and

positi t

p in the opp

WARNING
USE OF THE FOLLOWING EQUIPMENT
CAN DAMAGE YOUR ENGINE AND WILL
VOID YOUR WARRANTY!
+ DIESEL CONVERSION KITS
» SHAVED OR EXTREMELY
HIGH COMPRESSION HEADS
* FUELS CONTAINING 100
PERGENT SYNTHETIC OIL
FOR LUBRICATION

(E) PRESSURIZATION
Prassurizing is very critical when taken directly
off the crankcase. On this engine pressurizing
means have been provided and the rotary valve
controls the pressure to normal operating |Imits,
The hole in the pressure fitting on this engine is
already started, but the hole will have to be drilled
through the crankcase at this point before you can
run on pressure. To rig for pressure observe the
following steps:
1. Remova the back cover, eylinder, pistan and
rod assembly, venturi and needle valve assembly.
2. Rotale crankshaft until the porl opening In
ihe shafl points towards the pressure fiiting on
Ihe right side of the black plasilc carburalor body,
3. Gontinue drilling the hole already slarted in
the pressure fitting thraugh the crankcase, Use a
K60 drlll {040 diameter).

4, Rotate

the drilled hole,

5. Flush crankcase and shall thoroughly with
methanol to remove all metal particles,

6. Lubricate shaft with light welght oil and
reassemble engine.

The fuel tank must be air Ught in order lor the
englne to operate properly on pressure, Be sure
the tubing that connecls the pressure filting on
the engine to the tank Is also alr tight, If the
angine does not run smoothly alr Is getting Into
the pressure system. Check it thoroughly.

With pressure, the venturl may be opened lo
%" on tho .049 and 051 or %" on tho .08 engine
to altaln maximum power although the gain |s
vary little,

TEE DEE .049 AND .051
FULL SIZE INSTALLATION
INFORMATION

o, i

Annne.
aluglh

1

o

TEE DEE .09
FULL SIZE INSTALLATION
INFORMATION

=

|

[0
!

(F} TO REMOVE CARBURETOR BODY
FROM AN ENGINE:

1. Remove backplale, cylinder, and piston-rod
assambly,

2. Remove spinner and engage prop screw
approximately 3 or 4 threads in crankshait,

3. With rear of crankcase on a hard smooth sur-
face, tap prop screw with hammer uniil prop
drive plale disengages from

4. Unscrew carburelor retaining nut and slip car-
burator body off.

5. To re-assemble engine, reverse above pro.
cedure. To re-press drive plate onto erankshal,
pul drive plate laco down on a amooth flat sur-
lage. Obtaln a short length of wood dowel of a
slze that will fit Into the intake hole of crank.
shall, Tap dowa| with hammer untll drive plaie
I8 Tully soated on crankshaft,

ENGINE SPEEDS (RPM)

The lollowing speeds are typical of engines
selected at random and run with Cox Competitian
Propellers (Metallic greyt Cox Racing Fuel was
used for all testa. Temperature: 75°, Humidity
46%, Altllude: 90 1L above sealevel

T 53
PROP&izE | TEEDER |YER DR TEED r
5 DiaxaP | 21,000 | 21000
5Y: " Din xd | 17,000 000 |
6" Dia.x3P 18500 |
6°Dla.x4P 13500 |
7" Dia. x 24 17.750_|




BEFORE starting into this month's column, let
me mention that | was delightad to hear from
some Inquisitive readers. | was beginning to
wander If anyone sver read this column, It le
difficultto write about something if you have no
feedback from the readers. | appeal to you— Remombar when 100 mph fora 1/2A was sensational? Using a Schnu-ri-h, pl;;-:d'::ox :ng;;v;lzne
keep those cards and laftera coming—even It singie-blade propeller (two-blades In pic), Nick Sher turned 127.43 mph, tells how he 3
It's Just to say, “hi," It there is something you
would like to share, send jt on, especially If it
partains to engine work. |t may seem unimpor
tant to you, but thers are many modelers who
are just starting and are interested In ail sorta of
‘‘good poop.” There are many boatars that read
this column for angine Information. Hope you
boaters write about your engine problems and
solutions|

I finally “bisckmalled” Nick Sher Into writing
an article on 1/2 A speed. Nick has done an
outstanding job making the COX T.D. .049
perform extremely well. He has agreedtoshare
“ali" his sacrets In this month's column. His
copy follows:

GENE HEMPEL has requested that I
write an article about 1/2 A speed, specif-

wa]]y_enggne rnod:ﬁcahons_. The information HotInthe panl Atter break-in (ses text) willtach 2010 22,000 onbreak-in fuel (K&AB 100 Inthis __5. 3
supplied is an accumulation of knowledge case), without pipe and adapter, On 70% nitro fuel, 25 to 27,000 rpm In indicativa of good
and experience from such engine EXPErisas oo rformance. The pipe and adapter usualily add 2 to 3000 rpm on ground.

Fuseiags inverted, showing power pod and pipe. Whiia the pictures teil aclear story of Instailation
delails, considerable rework Is done intarnally on the angine—as lhe text relates,

38 Model Aviation
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,I"rank Gareon, Dub Jeit, John Shannon,
Mike Langluis, and the like, It has been fun
o implement these ideas, plus a few of my
uwin,

At my last speed meet of the seuson in
Flushing, New York, using a Schnuerle,
piped Cox and a single bladed prop (my
lirst) and Frank Garzon on the necdle, |
urned a slightly lean 7,06 sce, (127 43
mph). The top shell of the ship was r.2hing

aguinst the prop driver, so [ did » g8 it

again, Here ure some ol the techniyue ~sed
W acheve that speed,

All ol the numbers in the article were
measured directly from the engine used in
that Flushing meet. | have gone o great
lengths to make these measurements accu-
rately. 1 have too much respect for the
hobby and the people that may read this Lo
do otherwise.

Tipson'2A Speed

1. Crankcase Selectlon: Place case in Cox
speed pan und check for flatness of mounting
lugs with pan versus centerline of shaft
bearing o centerline of pan. If inspection
tools are available, check for shall to ¢ylin-
der centerline alignments and mounting lug
flatness and parallelism to shaft bearing
centerline.

2. Shuft Selection: Locate or ubtain several
shatts that have the thick counterweight
web (latest series). Using a depth microm-
eter, select a shaft that has the longest
stroke, i.e., measure stroke of piston in a
purtially assembled engine changing only
the shaft. Remember, 1/2 A displacement
can go 10 0.0504 cu. in., according to AMA
rule book. ARer measuring the stroke,
cheek and be sure that the crank rod journal
is in the center when [ooking down into the
cylinder barrel from the top. This is very
impurtant. Before removing shaft from case,
check the front to rear alignment of the shaft
intake port in relation to the case intake
opening. You may have to remave some
metal either from case or shaft for proper
alignment.

3. T.D.C. Alignment: Temporarily assem-
ble the shall, case, piston and blank cylin-
der. Tighten cylinder and measure piston
depth versus plug step depth in cylinder
with piston at top dead center, using a depth
mike. The piston is generally .005 to .007
in. above the step. Select a metal gasket
washer (I use stainless steel) with a thick-
ness that will cause alignment of piston top
with glow plug step (at T D.C) when the
washer is placed under the cylinder base
mounting surfoce. Make centain that the

- washerisin place dunngthe cylindertiming

measurements.

4, Engine Timing

a) Shafl—Grind open the transfer hole in
the shaft o 0.200 in. dia. and ume the port
to upen at 35 degrees ABDC and close at
65 degrees ATDC. | then have the shatt
flash chromed. polished and fitted to the
case by honing the case bearing hule. The
timing modificaton of the crankshaft is

“l_:‘—"'“"_"'_'-_“ 1
-235 |
H— 11
"0" HING PIPE ADAPTER
HI TEMP -

accomplished by the following method: 1)
Pwint some lay-out blue around the port
apening of the shaft. 2) Insertshaft into case
and mount a degree wheel to shaft of the
assembled engine, 3) Scribe the vpening
and closure lines on the shafl using a sharp
ncedle. 4) After removing shafl from case,
you are ready to remove material from the
shaft with a Dremel Lype tool and carbide
cutters,

b) Blunk Cylinder—Screw cylinder into

5. Back Plate: Machine crankcase lip such
that the hackplate cover, when lightened,—
comes within 0.015 in. of the shaft rod
journal. File aslight flatun top of back plate
cover lo prevent piston skirt interference.
Check that seated cover Joes not leak.  —
6. Remaining Parts: With the exception ol
the prop nut, the remaining pars are stock,
including the venturi. When using asuction
tank, which 1 do, any venturi larger than—
stock (approximately 0.116 in. dia) wil

case (be sure not to forget metal washer 207 W | ;
GRIND DOWN 3 o | i fo2s
2 - 550 i i o i
4 - = s 10 b =50
x = Cafrd L4 ’ —_
KIRN RESET TOOL i _4 |
., FLAT EDGE St ol
f2ft e 250 DIA ! | ALU ANVIL
' LA =] PLUG
ALU. ANVIL

RESET FIXTURES

under cylinder base) until it is tight. Place a
mark where the exhaust port outlet should
be. Now comes the hard part. Start by
cutting the exhaust port opening first and
then proceed to port the cylinder to the
following dimensions:

@ Exhaust Port—0.355 in. width, 0.140
in. height with radiused comers. Timing
is 172 degrees open ATDC.

® Boost Port—0.200 in. width, timing is
126 degrees open ATDC.

@ Main Ports—0.300 in. at base to
0.230 in. width at port opening with
ports raked forward. Timing is 128
degrees open ATDC.

Locate a piston slightly larger than cylin-
der, such that it will just start into bottom uf
cylinder. Now you are ready (o start honing
and lapping cylinder to match piston. The
piston to cylinder fit is such that the piston
falls through the cylinder of its own weight
from Top Dead Center when both are clean
and dry. When fitting piston to cylinderit is
wise to check fit frequently to make sure
you have not gone too far.

375 0.D.
300 1.D.

b /

015 BRASS
WRAP |
AROUND
. Y
SOLOER sras
PROP

cause erratic running and loss of rpm. The
needle valve assembly is the standard Kim.
variety.

The prop nut is machined from ¥ in. he
aluminum stock, drilled and tapped for a 5—-
40 stud. This arrangement was necessary o,
properly retain the single bladed prop.

7. Pipe Adapter: This part is key to prop

2, ——

pipe performance and must be made cc
rectly with no leaks. The material should w<
ledloy steel which closeiy matches the cy!-
inder material thermally, thus preventi==
Continued on page | '
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ME AND MY RC
4 COLOR

(EXCLUSIVE RIGHTS
FROM ROYAL CROWN COLA)

Your choice PLANE

BOAT CAR On poly
ester/ cotton T-shirt

FLI CAP
with
AMA WINGS AMA Wings

4 COLOR 56_50

lP‘EHM\SSION FROM AMA)
Size S, M, L, XL + 50¢ Poslage

We do custom work for clubs,
special events, businesses
Information sent on request.

FLI & SHIRTS

5132 DEL REY » LAS VECAS, NEVADA
(702) 878-1624 89102

|

PLANS...

all kinds
b/psiz2 all shapes
- all

sizes!

S

¥  TheM.A.P.
range of plans
from England
ia the largest,
most compre-
hensive in the
: wqrld. Buy 8
J plans handbook
and find out for yourself,

The handbook contains full
details of all of our thousands
of plans and their prices.
Meny of these plans are
available from our U.S agents
listed in the handbooks.

Asromodalling
Model Boats snd Cars

Modsl Enginesring
Radba Conerol Alrcreft

Maode! 2 Allied
Publications Ltd

Avadahlem the U 5 A
Pres 81 50 nach including pratega lrom
Bates Ottice, P O Box 35, Aridge Sirest
Hamel Hampstsed, Herta HPY 1EE,
Ervgland

Handbook 1
Handbook 2
Handbook 3
Handbook 4
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(runners), fanitary enpineers (clean up at
end of the day). Hall A judges. and test
pilul.x(forjudgmg practice on Monday, July
30). Contact Lanny at 661 Louie Avenue,
Lodi, CA 95240; tel.: (209) 368-9492.

A request has been made for infor-

‘mation on the Cobra originally designed by

Steve Wooley. This was a .35.size ship of
the "*classic style” with a turtle deck and
long slim fuselage similar to the Ares. Steve
built the Cobra sometime in 1969 or 70 but
the magazine article did not appear in the
now defunct American Aircrafl Modeler
until February, 1971. Steve built few air-
planes, preferring to race sports cars which,
unfortunately, was the cause of his death in
a racing accident in 1970. He was a
talented Mier who professed dislike for
practicing; however, he managed to finish
fourth in the World Championships in
1960, '66, and '68. He had a third place in
the 1962 Nats in open and a second in the
'58 Nats in senior division.

The Cobra was a modemization of
Wooley's Argus which he used in the 1960
World Champs. The Cobra had approxi-
mately 580 sq. in. of wing with a 10.375 in.
roaot chord. The front moment arm Was 9.35
in. and the rear moment arm was 13.75.
The stab was approximately 25 in. i span.
Steve stated in the Cobra article that the
plane was slightly larger in wing area and
flap area than the earlier Argus and that the
stab was also larger.

The Argus which was built in the late
'50s is very similar to Bill Werwage's Ares,
but this is not surprising since Bill and Steve
were close friends. The Argus and Cobra
built by Steve had [-beam wings, large
wheel pants, and the slim fuselages charac-
teristic of the “*Detroiter” style of stunt
ships of the '50s and early "60s.

Plans for the Cobra are probably non-
existant since A4 M went out of business;
you could obtain an old copy of the maga-
zine article for the plans that appeared with
the article. The same applies for the Argus
which appeared in the American Modeler
in August, 1961. Plans for the Ares of Bill
Werwage are still available through Hobby
Helpers, 1543 Stillwell Avenue, Bronx,
NY 10461, plan Group 560.

Mike Ditrich, 2402 Penna Avenue, Ere,
PA 16503, has built a succession ol.46 size
Cobras with [-beam wings which are very
good airplanes and will ly with anything.
They turn very well, an improvement over
the original Cobra. You might contact Mike
for some of the basic dimensions. Unfor-
tunately, I could nut find a picture of one of

Mike's airplanes at the ume of this writing.

For information on stunt or PAMUPA
write: Wynn Paul, 1640 Maywick Dr,
Lexington, KY 40504.

CL Speed/Hempel

continued from_pagej‘?

leakage due to looscning. This part becomes
extremely hot dunng pipe runs. Dimensions
are as shown on Pipe Adapter drawing.

[tis important that the clamp [.D. and the
cylinder O.D. are exactly the same dimen-
sivn to prevent distortion when tightening.
Further, contour the exhaust opening in the
clamp for m good match to the cylinder
exhaust. There is added rpm-here.

8. Plpe: The pipe was purchased from Dub
Jett. Dimensions are as shown on drawing
of Tuned Pipe.

The pipe is made of aluminum and it has
been aluminum soldered. Make sure there
are no leaks, check after every flight. | use
“Epoxy-Paich 11C" (black), made by
Hysol Div. of Dexter Corp., to seal small
leaks. '

With the pipe adapter mounted on the

engine and pipe in place the distance from
the plug center to the end of pipe is 10% in.
Plug center to pipe maximum diameteris 7
7/16 in.
9. Plug Although the Glo-Bee plug yields
higher non-piped rpm on the ground, in air
performance with pipe has been disap-
pointing. For best performance, [ use a
stock Cox plug. machine the O.D. into a
Glo-Bee button configuration and hold it
down with the Glow-Bee clamp. [ generally
use one gaskel.

The plug blows on every *‘on pipe" Might
with a Russian Roulette chance of takirg a
plug element in the ports and damaging the
cylinder and piston. This is the nature of
speed.

If the score marks are not too deep, the
cylinder can be lightly polished using the
following technique:

Make a small aluminum expandable man-
drel so that it fits into the cylinder. Moun:
mandrel into drill press or lathe. Plac
cylinder onto mandrel with plenty of Man:
Mystery Oil and expand mandrel until
just starts to make contact with cylind:
walls. Hold eylinder while mandrel ratate:
stroking cylinder gently. Il you observe that
you can not get rid of the score marks by this
method, you will usually need to replace
piston. When you replace piston you need
10 start over by honing and lapping new
piston to fit.

The plug must be extremely tight before

each run to prevent loosening in flight. A
loose plug will immediately cause the engine
to go overlean. Use two wrenches, one on
the cylinder and cne on the plug to tighten
the plug properly.
10. Prop: | have tried many props. buthave
learned that the single blade prop is by far
the fastest in [/2 A speed. The single blade
used to date is dimensioned on the Prop
drawing.

It 1s a Rev-Up 5-5 cut as shown. At
station 3 and 4 of the Prather Pitch Gauge it

rends 5 pitch and 4 ‘4 pitch at the tip. It's
balnnced sinilarly to nny standard prop. 1
have more experimenting to do with props.
11. Ball and Socket: At high rpm, soaner
or later the rod (o piston ball and socket will
loosen. | try to judge when to tighten by the
amount and sound of the play.

When using the normal Kim reset tool
and a Nat aluminum plate, 1 was losing 50'%
of the pistons duc to distortion of the 0o.D.
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Prennts- Accidental’ Hal’uu

FEATURES: plated 1/B" steel support
member, plated 3/32'" manganese bronze
moving parts, 050 X 4" aluminum
anchor strap, simple anchoring: stake to
turf, spike to asphalt, or screw eye-halt
nto 6-32 T aut (furnished) for boare
mounting; 25 lb. capacity, will not puil
apart at 125 Ibs; spring biased restraint
arm is thrown to open position aon

relensa,

$4.95 pp. in the U.S.A.
WRITE:
ST. CLAIR MODEL COMPONENTS

PO Box 5626
Eugene, OR 97405

WHY

The big buy
in high

#H3I0 HOT (3 volts) for fasler starrs
#520 STANDARD (2.4 volts) for general use
#C15 COOL (1.5 volts) cures pra-ignition
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Just for the fun of it, stick to FIRE-
BALL for your great engine runs.

*(advanced) 98¢
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® FLASH STARTING @ UNEXCELLED POWES

@ LONGER LIFE @ LOWEST DRAIMN

irebalil
GLOW PLUGS
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However, when | use the fixtures shown in
the Resel Fixtures drawing,
designed by Frank Garzon, [ seldom lose a
piston.

Place the aluminum anvil plug into the |
> 1'* anvil with step facing upward. With
the assembly placed on a ngid flat surface,
insert piston lace down against plug. Place
the modified Kim tool against the ball
socket maintaining even pressure. As you
start to hammer, rotate tnol [requently
checking often so that you do not bind the
rod in the piston socket

Burrs will be raised on the socket by the
Kirn tool. Use a Dremel tool for deburring
then clean piston thoroughly with soap and
water. I have lost a cylinder to one of these
hard burrs when it broke [ree.

12. Running: Il you're still reading and not
exhausted (as [ am) we'll conclude with this
paragraph.

High-nitro fuels should not be used on a
new Cox engine. [ use K&B 100 and a Cox
Gray 6/3 prop, cut flat across tipsto a 5 in.
dia. for break-in.

A good engine, after 1/2 hour of running,
should tach 20 to 22,000 rpm on this prop
and fuel, open face (without pipe and
adapter). Some fuel should be in evidence
around the first end during runnjng signifying
a good shafl to case fit and adequate
lubrication. At pipe speeds this lubrication
is critical.

On 70% nitro fuels, 25 t0 27,00{) rpmon
this prop is indicative of good pertormance.
The pipe and adapter usually add 2 to 3,000
rpm on the ground.

Do not rush the break-in stage.

I have seen tach changes of 1 ta 2,000
rpm as time is accumulated on an engine.
Try different pistons, particularly wom
ones. against the tach (or improved results,
if the alorementioned rpm have nol been
initially attained.

SERVICES/MATERIALS

11 Cox Alank Cyhinder Rarrels Jark Fraher, 19X} Greystone
Ave, Rivendale, NY 1041 (Tel 212 %449 1741)

which were

21 Schnuerle Ponting Service, Mpe Adapier Mike | anghins, 2408
‘Weal Cornwallin D, Girernshom, NC 27400 ( Tel, 919 JHR-
S9R0)

1) Pipe and Adapters: [ub Jen, 4720 Ashbrxsk, Dallas, TX
75227,

4) Shafl Chrome, Cylinder-Case Homng Machine Woik: Gene
Hempel, 102 Nowth Yale (% fiardund TX 79M2 (Tel 24—
272 52110

%) For informaunn: ™ick Sher, R15 Reech Rd . Langhorne, PA
IHMT (Tel. 215 757 $17Y

611/2 A Pans Kuston Kraflsmanshp, P () Box 2699, | sguna
Hills, T'A 92653,

Gene Hempel, 302 North Yale Dr., Gar-
land, TX 75042,

CL Scale/Gretz

cqtgnrinued Irom page 38

“dirty™” profile molel, with pushrods, engine,
tank, ete. hangimg out all over the place,
would have as much or more drag than a
scale model. Just remember that the in-
creased scale cross-section ([rontal area)
won't affect your model's performance to

any great extent, unless it is accompanied
by an increase in weight. Look at the full-
scale Gee Bee racers; they relied on smooth
contours to overcome their huge frontal
aren. The Wing Loading (meaning weight
to wing area ratio) and the Power Loading
(weight to thrust ratio) are the keys to good
Nlight performance. Wing Loading in par-
ticular iz the real difTerence between a CL
stunt and a CL scale mexdel; much more so
than drag or frontal area. Al Rabe's well
known stunt models are a good recent
example. So kcep your Focke Wulf g3
light and aero-dynamically *clean™ as pos-
sible, and be sure o usez braided steel
control lines, as opposed to YA dacron
lines, for minimum drag.

(Back to Chris.) **Would it be desirabla
from a stunting point of view to eliminate
some or all of the three inches of dihedral
the plans call for? [ knuw it would remove a
lot of the scale appearance, but might a
flatter wing improve control line flying by a
beginner?. .. Could or should the RC aile-
rons be completed as CL flaps?”

{Reply.) I would check some photos and
a three-view drawing and use the scale
amount of dihedral; House of Balsa may
have increased the dihedral for RC flight.
Again, you can look at some of Al Rabe’s
stunt models as recent proof that dihedral in
itself doesn’t hinder stunting abilily. Is the
wing removable on this model, Chris? If so,
[ wouldn't make mine that way. Building
the wing into the model could save a little
weight and access to the inside of the fuse
isn't as important as it is for the RC versiun.
Likewise, if there are any removable halches
other than the engine cowl, | would buil:
them in too. Remember, light weightis mo-
important il you hope lo stunt your sca
model!

The only problem with using the RO
ailerons as CL stunt type fMaps is the lac.
that most of their area i3 near the wing tips.
which cnuld cause a rocking motion if their
range of movement is too extreme. Never-
theless, 1 would delinitely try using the
ailerons as stunt flaps on a model of this
type and purpose, but | would limit their
travel to about '4 to 1 of the elevator travel
for starters. In other words, at maximum
clevator(45”) have about 15° of flaps, This
slight flap movement shouldn't cause any
trouble and may be the extra edge you nced
to enable your model to do some basic
nerubatics.

Chris® yuestion about dihedral brings up
something that [ didn't have room to talk
ahout in that January column. Most every-
one can grasp that an aircrail has a fore and
all “*balance poiny' and this is often ms-
takenly referred to as the Center of Gravity
or C.G, Actually Center of Gravity relers
to more than that! (Sce Drawing No. 1.)
There is one point in un nirplane, regirdless
al the airplane’s atutude, sbout which st can
be perfectly balanced, and this point is the
center of the aircralt's total weight or the
Center of Gravity. It includes the fure and
aft balance ‘point as well as the balance
points along the aircraft’s other axes. All
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CARE AND OPERATION OF YOUR

CONQUEST .15
ENGINES

HOBBIES

INTRODUCTION

The new Cox Conquest .15 engines were developed specifically for
competition use; however, they also make excellent sport engines.

The engines are available in two configurations — one for Free Flight
and Control Line flying (Cat. No. 2800) and one for Radio Control
flying (Cat. No. 2810). Except for carburetors and heads, the
engines appear identical, however there are internal differences in
porting and timing.

The Free Flight engine features a special tuned length intake venturi
which serves to reduce needle valve sensitivity. The engine is also
equipped with an insert-type glow head with a trumpet-shaped
chamber,

The Radio Control engine is fitted with a Perry carburetor and uti-
lizes a finned head which accepts a standard long-reach glow plug.

Both engines feature a hardened steel cylinder liner and a sintered
iron piston. Both the liner and piston are precision machined to a
specific contour to yield maximum speed and power and to facili-
tate easy restarts at operating temperatures.

A medified Schneurle porting system is employed to achieve opti-
mum fresh charge induction and exhaust scavenging.

An exhaust extractor (Cat. No. 2890} is available as an accessory.
This will allow exhaust to be ductea out of cowling at a 15 degree
angle. A special muffler (Cat. No. 2861) is also available as an ac-
cessory. The muffler has a die cast aluminum body with an internal
baffle tube. Noise attenuation is achieved with minimum power
loss,

Your Cox Conquest .15 is precision built throughout and should be
treated like a fine piece of machinery. Before running your engine
read the remainder of the instructions carefully. By following the
few precautions stated in these instructions you can be assured of
keeping your Conguest .15 in top competition running condition
for many hours.

CAUTION — PROPELLER SAFETY

Use only balanced hardwood or epoxy-fiber propellers on this
engine. Never use nylon propellers or propellers of other
materials (including Cox black or gray propellers) as the high
speed of this engine may cause the blades to part. Never rework
the hub of a propeller as this may weaken the propeller and
cause failure.

Install the propeller with the nut and washer supplied. Tighten
the nut firmly but not to the point of breaking the propeller
material. Recheck tightness after each engine run.

Always keep your face and body away from plane of rotating
propellers. Keep spectators at least 10 feet away.

Inspect propeller after each flight, Discard any propeller that
shows nicks, scratches, splits, cracks or zny sign of wear.

PREPARATION FOR RUNNING

No. 2800 Free Flight and Control Line Engine

To obtain peak RPM this engine must operate on a pressurized fuel
system. Use either crankcase pressure or one of the inflatable type
tanks. To usecrankcase pressure, drill a 1/64 (.0156) inch diameter
hole through the pressure fitting bass in the backplate.

Faor events requiring maore frequent glow head changes because of
higher nitromethane content fual such as Free Flight A Gas, Control
Line Scale Racing, A Speed and FAI Cornbat, it is recommended
that the insert head supplied be replaced with Cat. No. 280567 head
and Cat. No, 28124 glow plug.

No. 2810 Radia Cantrol Engine

For very slow idle speeds this engine must be equipped with an
exhaust extractor or muffler. Howaever, initial operation should be
without muffler or extractor, as the extra heat generated by either
can damage a new engine until internal parts are properly seated,

MOUNTING

Using 4-40 (or 3mm) machine screws, mount engine securely to
hardwood, glass-reinforced plastic or metal mounting surface. Be
sure to use a fuel filter in the fuel line and make sure the prassure
fuel system is airtight, if used.

STARTING AND BREAK-IN

Fill the fuel tank with Cox Glow Fuel, or another good low nitro-
methane content fuel, and install an 8 X 4 propeller. Open the
needle valve 3% turns for the engine set up to run with crankcase
pressure, or 5 turns for the engine equipped with the Perry carbu-
retor, Prime both venturi opening and exhaust port, connect a
fullycharged 1% volt battery with a good quality clip (Cox Glow
Plug Clip, Cat. No, 755-6, is ideal) and start engine. The engine
should start running quite rich (four cyeling). Run at this setting
for the first minute of operation. Gradually lean the engine until
the mixture is only slightly rich and continue running for a mini-
murs-of 15 minutes total time at this setting. The engine should
now hold a lean setting — if not, continue break-in until it will.

Any further break-in should be with the propeller intended for
flying trimmed to 7/8 of original diameter and fuel intended for
operation at a slightly rich setting for a minimum of 15 minutes.
If the fuel intended for operation contains more than 50% nitro-
methane, start with Cox Racing Fuel or similar medium nitro-
methane content fuel and run as above, then repeat procedure
with operating fuel until engine will hold a lean setting.

OPERATION
No. 2800 Free Flight and Control Line Engine

The engine as set up at the factory has a minimum piston to head
clearance for maximum performance on low nitromethane content
fuels. The clearance can decrease during extended operation due
to seating of the parts. If this happens a head gasket (Cat, No,
28180) should be added so the Piston just clears the head at oper-
ating temperature. If higher nitromethane content fuels are to be
used and/or the weather is very hot or humid, increase the number
of head gaskets until optimum performance is reached. Recom-
mended fuels and propellers for the various classes are:

* FUEL
(% NITRO-

CATEGORY EVENT METHANE) PROPELLER
Free Flight FAl Power 0 7x3%, 7Hhx3%

A Gas 30-70 T7x4,8x3%,8x4
Control Line Scale Racing 30-70 7x5,7x6

A Speed 50-70 6x7,6x7%

FAI Speed 0 6x7,6x7%

FAI Combat 30-50 7x5

No. 2810 Radio Control Engine

See the Perry instruction sheet for adjustment of the Perry carbu-
retor. Toobtain a reliable, low idle, either a muffler (Cat. No. 2861)
or exhaust extractor (Cat. No, 2890) should be fitted 1o provide

adequate exhaust back pressure, Recommended fuels and props for
these classes are:



il SR

FUEL
% NITRO-
CATEGORY EVENT METHANE) PROPELLER
Radio Control  Sport R/C 5-15 Bx3% Bx4

Quarter Midget 10-15 7x5
MAINTENANCE

If dirt or foreign matter enters the engine, carefully disassemble,
using the wrenches supplied. Note the position of piston and rod
assembly in relation to eylinder, and replace them in same position
during reassembly. Immerse the parts in solvent (kerosene or
alcohol is recommended) and brush to remove grit, Make certain
bearings are clean and free-spinning when dry. If there is any notice-
able bearing roughness when clean, the bearing should be replaced.
Toremove the rear bearing, heat the case until the bearing falls out
when the case is rapped sharply on a hard surface. The front bearing
can be removed by inserting a wood or soft metal drift through
crankshaft bore and tapping out the bearing, Use the crankshaft as
a guide when reinstalling the bearings. Bearings must be oiled with
light machine oil before reassembling, Be sure to reinstall the same
cylinder base gasket as was removed, or replace gaskets (Cat. No.

28180) with same thickness as originally installed. Be sure to cross-

tighten cylinder head screws during reassembly and make certain

engine is free when turned over by hand.

LIMITED WARRANTY

Your Cox Engine (except glow head) is guaranteed against defects
in material and workmanship for a period of ninety {80) days from

date of purchase., Glow heads are not guaranteed because of their
delicate nature, This warranty is in lieu of all other warranties ex-
press or implied, including warranties of merchantability or fitness.
The entire engine must be returnesd to factory for replacement or
service under this guarantes. Include $1.00 15 cover cost of handling
and return postage,

In requesting warranty service the data of purchase and dealer's
name and address must be included with your requast.

FACTORY REPAIR SERVICE

Minor repairs, examinations, or adjustments — $2.50 plus parts.
Complete overhaul (guaranteed new engine performance)

Conquest .15 F.F, & C.L. Cat. No. 2800 §2
Conquest .15 R/C Cat. No. 2810 &3

including parts. On all C.0.D. shipments, purchaser pays postage
and C.0.D. fees.

REPLACEMENT PARTS

Purchase parts from your hobby dealer. If not available, order direct
from the factory. No C.0.D.’s please. Send remittance with your
order. On orders less than $3.00 add $.50 handling charge. Cali-
fornia residents enclose applicable state sales tax.

Price and design of parts subject to change without notice.

ENGINE PARTS
CONQUEST .15 CAT. NO. 2800 (F.F.) & 2810 (R/C)

LIST LIST
CAT. PRICE CAT. PRICE
DESCRIPTION NO. EACH DESCRIPTION NO. EACH

For 2B00 & 2810: For 2800 ONLY:
Crankcase 28013 7.95 Needle Valve Ass'y. 28178 2.50
Rear Bearing 28014 450 Venturi 28021 1.50
Front Bearing 28016 3.50 Glow Head & Gasket . 28181 1.75
Prop Washer & Nut 28177 .75 Head 28032 1.50

Backplate 28029 1.00 For 2810 ONLY:
Gasket & Screw Set 28180 .75 Piston, Sleeve & Rod 28056 19.95
Cylinder Casing 28182 3.00 Crankshaft & Spacer 28093 12.95
For 2800 ONLY: Carburetor Retainer & Nut 28179 .75
Piston, Sleeve & Rod 28001 19.85 Glow Head & Gasket 28191 1.25
Crankshaft & Spacer 28017 12.85 Head 28067 2.00
Spinner Ass'y. 28166 2.95 Drive Washer & Slepve 28183 1.00

COX HOBBIES

a division of LEIS[JRE OYNAMICS, INC.
1525 East Warner Avenue

HOBBIES Santa Ana. Califarnia 82702

Litho In U,5.A. 10M/7-76 R2

© L. M. COX MANUFACTURING CO.,, INC,, 1976

280141
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R C/ ETC Fe L1 g 1
msm OF = Gs PISTC

TEE DEE & MEDALLION

IS AT BOTTOM DEAD
CENTER)

LIMITED WARRANTY

Cox Englne {sxcept glow head) Is guaran-
1 nst defects In material and workmanship
for a perlod of ninsty (30) days from the date of
purchass, Glow hasds ars not guarantesd be-
causs of thelr dajicare natura. THIS IS IN LIEU
OF ALL OTHER WARRANTIES EXPRESSED
OR IMPLIED, INCLUDING WARRANTIES OF
MERCHANTABILITY OR FITNESS,

The antira anglna must be raturned to factory for
raplacamant or service undar this guarantes, In-
elude $1.00 to covar cost of handling and return
postage,

In requaesting warranty sarvice the date of pur-

chasa and dealar’'s nama‘and address must be In-
cluded with your raquest, . i
'

U

FOR FLYWHEEL
NUT ON CAR
. INSTALLATIONS

FITS FLATS ON TOP
TOP CYLINDER FIN

B —

PARTS ORDERS

Purchase parts from your dealar. If notavalflsble
order direct from factory. No C.0.0.'s plesss,

Send remittanca with your order. On ardars less

than $2.00 add 60F handling charge, Cal
residents, enclose applicable state sales tax,

Price and design of parts subject to change with-
out notlce,

Car. DESCRIPTICN pm
e EACH

309 | Neadla valva & spring 1.29

379 | Crankcass, crankshaft & drive
plate 3.20

1289 | Overhaul kit (reed, retainer,
gaskat, scraw set, prop screw &

! A - venturl gasket) 1.60
FACTORY REPAIR SERVICE ' 1455 | Cylinder, piston & rod 4.99
Minor repairs, inatlons, or ad]t = 1702 | Glow head & gasket (6/cd,) 1.53

el par ) — $7.25, g 1764 | Tank front & back, tube spring
sl RS Do BRI, Rl Ry Py & vanturl gasket 5.34
postage and C.0.D. fess. 1774 | Splnner set (spinner prop screw)| 1.25

COX HOBBIES INC., 1505 East Warner Avenue, Santa Ana, California 92705
- asubsidiary of LEISURE DYNAMICS, inc. (ENTEEN © (0
Lithe In U.5.A. 2:77/R2 ® COX HOBBIES INC., 1977 12451
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ebc ENGINE

Most QRC enpines will davelop full powar
within a few minutes of running time, Some
may take 10-16 minutes, Even thosa will
davelop sufficlant power for average flying
slmost Immadiataly,

PREPARATION FOR RUNNING

1. Mount tha engine In the plana, or if you
want to glve It some running first, mount it on
& sultable mount. Do not hold the engine
directly in a vise. Use tamplate to drlll mounting
holes.

1-118"

TEMPLATE FOR MOUNTING ENGINE

2. For best results usa a Cox 6" diamater x
3" pltch propelier (Cat, No. 244), If you profor
a wood propaller It must be balanced, This |s
very essential for good parformance,

3, Place propaller on the shaft with the flat
slde of the blades toward engine and lock
securaly with the propalier scrow,

4, Procura a 1% volt Cox dry cell battery, or
equivalent, and connect It with 2 flax|ble Insu-
Iated wires to the glow plug clip as shown In the
diagram A and B — Flg. 1. Do not uss o battary
with higher voltage, If you do, the plug will burn
out. Be sure the battary Is o good one, Your
hobby deolor sells batteries and glow plug clips,
The Cox glow plug clip {Cat No. 756-6) with
plastlc grip and wires attached |z recommanded
and raquires no soldering,

e T

A WG AND ADNNTRG Yoo ¢

stru; tr W

A flooded
engina will not start easily.

2. Closa needle valve [don't force or tightan)
then open 2% turns,

3, Use Cox Glow Fuel, FIill through filler
tube on top of tank tlll fusl overflows ather
tube, Usa neoprans or plastic hoss and attach
to filier spout In top of Cox Glaw Fuel can,
MNever usa s squesze bulb ar othar prassura
source,

4, Rotate muffler spring until opening cn
muffler housing Is exposed, Fotata prop untll
plstan closes off exhaust ports. Hald alrplana
VERTICALLY end place 4 or 5 drops of fuel at
cylindor exhaust ports, Fllp prop over 3 or 4
times,

5. Cannect 1% valt battery to glow head.
Placo ond of spring starter aver prop. Hold prap
tip with thumb and first finger. Wind prop back-
wards ONE turn — then reloase. If englne runs
far a short time and stops remeve battery elip,
prime It again as per Section No, 4, and re-attach
battery cllp. Whan englne starts it will ba run-
ning quite slowly, Screw needla valve clockwisa
o lsan mixture and Incraass RPM,

6. Alwer angina Is running and will held top
RPM, ratate muffler spring to complately cover

h Ing I glow head clip ang
make final ndjustment on needls valva for maxi-
mum RPM, T

TIPS ON RUNNING YOUR ORG.048 ENGINE

The QRC engine, when new, runs somawnat hot-
tor than a non-muffled englne. To halp compan-
sata for this, all QrC englnes are shippad witn
thres head aaskets In ordar to lowar the compras-
slon ratlo during break-In runs. Aftar your an-
gine s broken In and will holg paak R.PM, for
afull tank full, without sagging, these may be ra-
moved one at a time untll Just ona remalng,

In cool weather additlanal powsr can e o
talned by using Cox Racing Fusl {red can). Sut
when tha temperature Is above 50 degress bast
performance will ba achlaved with resular Cox
Glow Fuel {blus can).

It Is posible to start the QRC .049 with 1ha
mutfler spring complately coverlng tha exhaust
ores, However, you will have to open It to prime
the englne, After priming, closs It and start In
the normal manner, Whan englng |s hot, it wlll
start with mutiler spring In closed position
WITHOUT primlng.,

The QRC 049 angloa will run backwards as wall
us farward, This ls characteristic of 3 reed valve
englne end doss not danoto a faulty angine,
Roed valving |3 used becauso it contributes to
wasy startlng. Should the englne start backwards,
slmply close the naedla valve to stop It, then apoen

the newdle valve 21 turns and rastart.

MNewver put plana mway with foel i rant



factary repalr {:
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nd clean or raturn it for

back paj

o W W
sun as |t will svaporate and thicken and cannat
be usad

\hn 1 tha fuel pick-up hose that s Inside the

fuel wne should be positioned to the bottomn of
tha tank. If the hoss Is not In this position, It
cannot pick up sil tha fusl In the tank and the
angine will stop prematuraly,
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TROUBLE

PROBABLE CAUSE

REMEDY

WILL NOT START —
ACTS LIKE BATTERY
WASN'T ATTACHED TO
GLOW HEAD.

Poor battery connsction

Check connections of wires to battary
and chack to be sure clip s firmly and
correctly attachad to glow head.

Weak or doad battery

A good battary should test 1% volts or
cannact battery to a glow head thatis
known to ba good. |f glow head fila-
ment dees not glow bright aranga - ra
place battery,

Burned out glow head

With & battery that tests 1% valts can-
nectad to glow head, check for bright
oranga reflection on top of pistan ssan
through exhaust port. 1! ne glow ap-
pears, roplace glow head,

Engine wasn't primed

Squirt s few drops of fusl through ax-
haust pert and onto sida of pisten than
contlnue with starting procedure,

Engine flooded, too
much fual in eylinder

Close neadie valve 1 full turn and stace |
again {without primingl. 4 &r 5 starts
may ba required to claar anglaa.

ENGINE POPS AND/OR
“KICKS" ~WON'T START.

Loosa propeller scraw

Tighten propaeller scraw,

ENGINE STIFF, PROPEL-
LER TURNS HARD OR
“KICKS"

Engline floodad, too
much fuel in cylinder

Closa neadla-valve complately.
battory attached and turn prog
{without priming} until shait
“burst” oceurs. Then epen nae
valve 2% turng, prime and stacg again,

Loave

SHORT RUNNING
“BURST"(BRIEF START,
THEN STOP).

Engine not getting enough
fusl (mixture too lean or
tank empty)

Chack tank fual leval — rafill il neces.
sary; or, open neadla-valve another
twrn, prime and start again. |t may ba
necessary 1o repaat this procadure 3
or 4 times, opaning the noedle-valve
wirn each tima,

ROUGH SOUNDING
ENGINE, SLUGGISH,
WEAK POWER

Loose Glow Head

Tightan Glow Head with wrench
supplied. |



PROBABLE CAUSE

SN WROTMESEMTINTRARSY —3 —3

REMEDY

Foor battery connsctipn

Check cannactions af \Wires to Lattery
and check to be sure chp iz lirmly and
carrectly attached 1o glow hesd.

Wesk or dead batiery

A good battery thould Test 1% valts or
caonnact battery to 8 glow hesd that is
Enown ta ba good, |f glow head lila:
mant does not glow bright arangs - re-
place batrery,

Burnad out glow haad

With & battary that tests 1% valts can.
nected to glow head, check for bright
orangs rafllsction an 1op of plston saen
through exhesust part. If no glow ag-
paary, roplace glow head,

Engine wasn't primed

Squirt & lew drops of fuel through ax-
haust part and onto side of piston than
continue with starting procedure.

,

L’

|
Engine liooded, 100
much fual in cylindar

Closa nesdie valve 1 Tull turn and start
agaln (without priming). 4 or 5 starts

may be raquired to ciear englne. (Cox
ngine quickiy).

e

ENGINE POPS AND/OR
“KICKS" — WON'T START.

Loosapropallar icravw

Tightan propaller scraw.

ENGINE STIFF, PROPEL-
LER TURNS HARD OR
~KICKS™

Engina floodsd, too
much fusl in cylinder

Cloze nesdis-valve completaly, Lasvo
bartery attached snad turn propeller
{without priming) until thart starting
“burst” oecurs. Then open nesdie-
valve 5% turns, and start again.

SHORT RUNNING

Engine not getting snough
fuel (mixturs oo lsan o
tank smety)

Check tank fusl leval — reflll If neces-
FArY;: OF, Open nesdis valve anothar ¥
turm, primae and start agala. It may ba
nacessary Lo repsat Lhis procedure 3
or 4 timas, opening tha nesdls valve U

~BURST”IGRIEF START, Hin Wach tlme.
o Point tralght up and tap side of
'aint nosa siralg El=]
SHAIAmmed focasrd angina, |1 “‘clunk’” is still Jammed, gis-
e et a1y assamble sngina tank and frea il
T
ROUGH SOUNDING e )
ENGINE, SLUGGISH, Loots Glow Hasd ﬂm:l.:dmou Hesd with wranch
WEAK POWER mpplisd.

3 subsidry of LEISURE DYHNAMICS, INC,

COX HOBBIES INC. 1505 East Warner Avenue, Santa Ana, California 92702
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R/C BEE ENGINE

INTROOUCTION

Your Cox A/C BEE englne Incorporates many-of
the fealures most wanted by serlous modelers ke
yours Tne crankcass Is cast for lght-weight
sirength. The fuel tank Is extra-large and Includes
a ‘clunk’ fuel pickup lor extended flying time and
axgy Inverted flight. Tha mylar reed fuel Inductlon
TySIem assures oasy starting while the new Snap
Starter sliminates the problem of having the
englne start backwards.

NOTES

A, To nrmnt Iucl !=|ka9c from tha rear of the
st always De mounted 5o
that ‘the ch.k o ata of the fuel tank is pressed
firmly against the firewallor mountingsupport.,
B. A "clunking” found In your fusl tank s
normal and |3 causad by the walghtoed pickup
on tha fuel intake hosa,

C. Use only Cax Flignt Pawar Fuel (blus can)
during break-in.
L. For starlin
ottle in the

na during Qf!llt ln. leave the
51" of ‘high’ @ -

! E Tclﬂmplll’yBrlmln?lndnlm(ht!ﬂglnerun
' ler, remove the flexibla muffler during
i Brasiln.
1

TBREAK-IN
As with army precislon-bulil product, a littls care
nd praparation will help your R/C BEE to glve

. {wou lop parformance, Whils most R/C BEE en-

ginas can ba flown without break-in, a s time
spent breaking the engine In proporly will pay
tmany dividends In gaed flylng latar,

11. Mount the engine In a broak-ln/tast mount or
iIn the modal. The back plato of the fuel tank |5

. +held In place against tha sealing gasket by the pres-

ysurm of tha engine againit tha flrewall or mount,
iTe prevent fuel leakaga from the rear of tha tank,
maka sura that thara Is sufflclant pressure applisa
[to the back plate to nold it flemily In place, Do
,nut nold tna engine In your hana or directly In
yihe Jaws of a vise, Tha meounting hole locatian
af the R/C BEE I3 the sarme as for Cox's other
reed-valva engines,
|2. Instail a Cox 5''Dla. X 3" Pltch propelior [Cat.
o, B58), The flat side of the propalier goas toward
[ina englne. Tignhten the propaller screw sacuraly
Inemnve the flaxibla muffler from the throttie
sieeve and lay aside.
3. Start the engina a3 described in the “Starting
;The Engine’ saction. Whan the englne Is running,
wlots the needls ¥alve (clockwite) wowly until
Afie englna runs smoathly (a shrlil, high-pitched
wnd should not ba heard, ner should the engina
slow down). Remove the gluw hoaa cilp, Lat the
fank run ary.
;l. Astill tre tank and restlart the angine. Repoat
tep 3 until & Lanks of fuel have bBeen Burned. Re
ova the 5" 0ia. & 3 Plich propellor and wolace
fth a Cox G"0la, &£ 3" Plch propeller il no,
BE2). Open g deedla valva aie 3aaisieni tein

s 11 the_tank mu mlarl the snglie m:e.ll
sl ntil l l '

8. The mgma Is now ready to fly. Whan the anging
k mounted on tha modesl, raflll and restart tha en.
gine. Adjust the neadla yalve unatll Ins enyine
Fasches 1o speed (a shrlll, nigh-pliched whina),
then open the needle valve an additional % turn,
Ramove the glow head clip and tip thencse af the
modal sathal It |2 pointed Upward 2t a0 snagle of
anout 45 . Readjust the needla valve |f nicedsasry,

7. For the first few flights it is recommend at
the flaxlble muffier ba laft off. This will aliow the
engine 1O run at a cocler temperature while cam.
pleting Its break-in. After a total of 1010 13
of fuel have bean burned (bresk-in and flight cam-
blesd) ihe flexible muffler may Ge reinsiatied,

STARTING THE ENGINE

Wa recommend the uss of 3 Cox 670l %17 &
Propeller (Cal.no. B62) altar break-1a, If you grafer
1o use a wooden propelier, It $Vould De Dalanced
1o assure good performancewitn ii
1. Connect the glow head clio to a 1w valr oa
or Cox Sure Starter (Cat, no, 760). Anacn
fuel filler hose 1o a2 can of Cox Flgn: Powar fuasi.
2. Pull the flexible mulflar away fram tna rim of
tha throttle Sleeve far engugh to verify that the
throttle k5 In the *fast’ or 'nigh’ position

MOTE: The flexinle muffier has Deen remaoved far
rity.

THROTTLE
SLEEWE 14
CLOSED [“SLOW")
POSITION

3. Close the needls valve (clockwise] but DO K07
FORCE ot overtighten. Dpen tha nesdi= vd .3 o
turny,

4. Push the end of tha fuel filler hose antc ioe
fud tank filler tubea. Flll the tank slowiy o avo
flooding the engina. FIIT untll fuel wu W
tha overflow. Remova the fuel T e Wi
any sxcets fusl off the engine and fans

5. Prima the engine by pulling tha Maxinie mu!
away from the rim of 1ng thiattls deass fs
to allow tna end of tne fual filla: Raose to
sarted. SQuirt waveral aroos of fuel Ingo 1
axhaust diis but ba Caretul Aot to loos
move tha fual filler howe and flip the pro

srvaral thimas o wark [he fual L
Cnap the Naxibie muifisr (f ued] D2oe
place,

6, COnnest tha glow Nead clip to tha glaw resd

Tutn v propeiler ONE full furd Dal-sdrcy
(clotkwite) aftar L iarier M engages and
reteass. MORE THAN ONE TUHN WILL 04

AGE THE STARTER SPRING! )

7. If the engine Qo ul 4art, (90831 5100 6 (Aree
more thmes, |! the enging will still not start and
fun, FEMowa [Ne Ji0w Nead chip 03 rapest stess 3
el G,

A, 1 engine raiuss 1o W
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for break-in or tor
nead clip, vmen

Dt b v Tl S e

‘The lubricant In the fuel will thicken afier exXpos;

he tank 15 3 supec-fiexible
will stay flexjble
soma rexson

s Illrf.:f'

s how to obtaln the tubing. The
i tha Iniet tube ta tha anglne hava ope
L062 Inch dlameter, Olrt¥n tha "'.'J
i 4

£ L

i, Accest 10 the [nsida of the tank can ba gained by

g snapplng the rear plale and gasket off tha back of

the tank. In usa, LNIs p It neid in place by the

i siure of Lhe sngine being hald against the fire-
; J

QPERATING TIPS
i1 it should be necessary to agdjust the throtlle con-
trol ring, In ordar to make the throltis operateco
rectiy, It can ba easily moved by slipping the end
serawdriver in betwean tha ears of tha control
fing ang tnen turning tha sieeve az required, Do
nol use force to turn tha ring. 11 tha siesve does
‘not move easlly, spread the sars on the control
ring slightly by prying gantly with tha screwdrfvar
Take care not to bend the contral ring. b

H TLE CONTROL RING [SHOWN _ .
Lﬁlﬁg;ED FR%M SLEEVE FOR CL_ARiT'i"_,l
SCREWDORINVER
TP

PUSH IN
AND
EAR PRY GENTLY

fuel tank back plate is removed and Ihe fuel
njakae nosa removed or exienaded from ihe lank,
femempar (o put 3 loop in Lhe tubing when pul-
ting it back inlo place, olherwise the fuel pickup
will ol work a3 designed.

REAR VIEW
OF FUEL
TANK

LOoP

FUEL
PICKUP

‘Wnan storing t
auaslity tight all (

ura to alr and may clog the fuel Intake. if the in-)
lake does b 8 B L 153 the engine.
-and wash all parts In aleohol ar fresh fuel. i

nglne, oll it lightly with a good
3-1n-1, sawing machine oll etc.]
and wrag In a plastic bag or a clean cloth. In cold
wealher, or for mors power, you may wiin lo!
subsiitute Cox Racing Fuol

WARMING
USE OF THE FOLLOWING EQUIPMENT
CAM DAMAGE YOUR ENGINE AND WILL
VOID YOUR WARRANTY |
® ELECTRIC STARTERS
| DIESEL CONVEHRSION KITS

© SHAVED OR EXTREMELY .
HIGH COMPRESSION HEADS 1

WARRANTY

Your Cox englne Is fully warrantesd against fac-
tory dafects for 90 days from tha dats of pur-
chasa. GLOW HEADS ars NOT WARRANTED
sincea they normally require periodic replacemant.
Should your engine require warranty sarvice, ¥ou
may contact Cox at tha aodreas ghvan in the ** Ro-|
placament Parts” section.

FACTORY REPAIR SERVICE

Minor repalrs, Inatl or 32.50
Pius paris. Compleis overhaul (rew srgioe porfor-!
mancs guarantesd) 3$10.00. Including parts. On
all C.0.0. feas. (Prices subjact to change withou!
notica). ¥

REPLACEMENT PARTS

Cox offers a replacement part and repair service
far this engina through our Ft’.ll!lonktd Factory
Sarvice Cenlers, To save Lime, Wae suggast thal you
contacl your nearest Service Canter If you need
assistance or. repalr parts. We have listed thows
parts which are most apt (o require replacament
during tha |lfe of your engine In 1he chart below.

PARTS LIST
REF.| PART i PRICE
MO NO. DESCRIPTION EACH
1 | 20460 | Crankcasa and 5$5.00
Shatt Assembly
2 325 Glow Head and 1.75
Gagke! Aszambly
3 1718 Prop Spinner ana 1.25
Scraw
a4 3615 Throttle/Mulfler 5.00
5 333 | Snap Starter Assy. 1.00
6 | 20461 Piston/Cylinder 5.00
Asiamoly
7 | 20462 Fuel Intaks Hoso 1.25
and Waight
8 1968 l;lﬂdlll\r‘l!w and 1.00
9 | 20463 Carburetor and Tank 5.00
Assambly with Back,
Gaskel and S5crews
10 Jea Heed 25

Pleires sbipect bo change williomt notica.

\¥ Lizssazel

1-7/16

ORDERING INSTRUCTIONS:

When orderlng from Cox pleass encloss your ‘check of money order for the
full amount (includa a $1.00 handling charga). Callfornia resldents only adc
State Sales Tax. C.0.D. or teldphone orders will not ba acceplea,

'

Send your ordar to: 3
Customer Seivice Deapartment
COX HOBBIES INC.

1505 East Warner Avanue,

Santa Ana, Calif. 92702

To roplace reed (10)t Insert ane

and Inta relainer siol, bend ganily
ovar mall wire but DO MO T KN,
S athar o nte dat, momove wire.

A e
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IQ;B CARE AND OPERATION OF YOUR
@ CONQUEST .15

ENGINES
INTRODUCTION

The new K&B Cox Conquest .15 engines were developed specifically
for competition use; however, they also make excellent sport
engines,

The Free Flight engine features a special tuned length intake venturi
which serves to reduce needle valve sensitivity. The engine is also
equipped with an insert-type glow head with a trumpet-shaped
chamber.

The Radio Control engine is fitted with a Perry carburetor and uti-
lizes a finned head which accepts a standard long-reach glow plug.

MAINTENANCE

If dirt or foreign matter enters the engine, carefully disassemble,
using the wrenches supplied. Note the position of piston and rod
assembly in relation to cylinder, and replace them in same position
during reassembly. Immerse the parts in solvent (kerosene or
alcohol is recommended) and brush to remove grit. Make certain
bearings are clean and free-spinning when dry. If there is any notice-
able bearing roughness when clean, the bearing should be replaced.
To remove the rear bearing, heat the case until the bearing falls out
when the case is rapped sharply on a hard surface. The front bearing
can be removed by inserting a wood or soft metal drift through
crankshaft bore and tapping out the bearing. Use the crankshaft as
a guide when reinstalling the bearings. Bearings must be oiled with
light machine oil before reassembling. Be sure to reinstall the same
cylinder base gasket as was removed, or replace gaskets with same
thickness as originally installed. Be sure to cross-tighten cylinder
head screws during reassembly and make certain engine is free when
turned over by hand.

LIMITED WARRANTY

Your K&B Cox Engine (except glow head) is guaranteed against
defects in material and workmanship for a period of ninety (90)
days from date of purchase. Glow heads are not guaranteed because
of their delicate nature, This warranty is in lieu of all other warran-
ties of merchantability or fitnass,

The entire engine must be returned to factory for replacement or
service under this guarantee. Include $3.00 to cover cost of handling
and return postage.

In requesting warranty service the date of purchase and dealer’s
name, address and serial number must be included with your request.

Your K&B Cox Conguest .15 is precision buijlt throughout and
should be treated like a fine piece of machinery. Before running
your engine read the remainder of the instructions carefully. By
following the few precautions stated in these instructions you can
be assured of keeping your Conquest .15 in top competition running
condition for many hours.

CAUTION — PROPELLER SAFETY

Use only balance hardwood or epoxy-fiber propellers on this
engine. Never use nylon propellers or propellers of other
materials (including Cox black or gray propellers) as the high
speed of this engine may cause the blades to part. Never
rework the hub of a propeller as this may weaken the pro-
peller and cause failure.

Instell the propeller with the nut and washer supplied.
Tighten the nut firmly but not to the point of breaking
the propeller material. Recheck tightness aftsr each engine
run.

Always keep your face and body away from plane of rotating
propellers, Keep spectators at least 10 feet away.

Inspect propeller after each flight. Discard any propeller that

shows nicks, scratches, splits, cracks or any sign of wear.

MOUNTING

Using 4-40 (or 3mm) machine screws, maunt engine securely to
hardwood, glass-reinforced plastic or metal maounting surface. Be
sure to us a fuel filter in the fuel line and make suire the pressure
fuel system is airtight, if used.

STARTING AND BREAK-IN

Fill the fuel tank with K&B 500 Fuel, or another goed low nitro-
methane content fuel, and install an 8 x 4 propeller. Open the
needle valve 3% turns for the entine set up to run with crankcase
pressure, or 5 turns for the engine euipped with the Perry carbu-
tretor. Prime both venturi opening and exhaust port, connect a
fully-charged 1% volt battery with a good qualliw clip and start
engine, The engine should start running quite rich {four cycling).
Run at this setting for the first minute of operation. Gradga!ly lean
the engine until the mixture is only slightly_rlch and'conm_'me run-
ning for a minimum of 15 minutes total time at this setting. The
engine should now hold a lean setting — if not, continue break-in

until it will.

'Any further break-in should be with the propeller intended for

flying trimmed to 7/8 or original diameter and fuel intended for
operation at a slightly rich setting for a minimum of 15 minutes.
If the fuel intended for operation contains more than 50% nitro-
methane, start with similar medium nitromethane content fuel and
fun as above, then repeat procedure with operating fuel until
engine will hold a lean setting.

The engine as set up at the factory has a minumu piston to head
clearance for maximum performance on low nitromethane content
fuels. The clearance can decrease during extended operation due
to seating of the parts. If this happens a head gasket should be
added so the piston just clears the head at operating temperature.
If higher nitromethane content fuels are to be used and/or the
weather is very hot or humid, increase the number of head gaskets
until optimum performance is reached. Recommended fuels and
propellers for the various classes are:

FUEL
(% NITRO-

CATEGORY EVENT METHANE) PROPELLER
Free Flight FAIl Power 0 Tx3%, 7%x3%

A Gas 30-70 7x4,8x3%,8x4
Control Line Scale Racing 30-70 7x5,7x6

A Speed 50-70 6x7,6x7%

FAIl Speed - 0 6x7,6x7%

FAIl Combat 30-50 7x5

Radio Control Engine

See the Perry instruction sheet for adjustment of the Perry carbu-
extractor should be fitted to provide adequate exhaust back pres-
sure. Recommended fuels and props for these classes are:

retor. To obtain a reliable, low idle, either 8 muffler or exhaust

FUEL
(% NITRO-
CATEGORY EVENT METHANE) PROPELLER
Radio Control Sport R/C 5-15 Bx3% 8x4
Quarter Midget 10-15 x5

&

MANUFACTURING

A DIVISION OF LEISURE DYNAMICS HOBBIES, INC.

12152 WOODRUFF AVE. » P.O. BOX BO3
DOWNEY, CA S0241
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-] K & B Cox Conquest .15 R/C Sport- .15 F/F & U/C .
.15 % Midget
Ordor by this Number v
QTY. DESCRIPTION 75001 Price ]
1 Crankcase 79041% 11.00
| Ball Bearing (Rear} 7905 6.00
: E Ball Bearing (Front) 7906 4.75|7906 4.75| 7906 4.75
o Spacer - Crankshaft 7908 1.00|7908 1.00| 7908 1.60
g Crankshaft and Spacer 7989 14.00| 7989 14,00| 7989 14,00
-l Pliston and Sleeve 7950 18.00| 7990 18.00| 7550 18.00
> Wrist pin w/Keepars (2) 7991 2.50|7991 2.50] 79581 2.50
5 Connecting Rod 7914 B.00 (7914 8.00| 7914 8.00
Ll Cylinder Casing 7915 6.00 7915 6.00] 7915 6.00
° indexing Pin (3) 7992 1.00|7992 .00 | 7992 1.00
h Head (w/o Fins) 7920 3.50| 7920 3.50
» Head 7968 5.50
n Muffler Scews & Lockwasher (2ea.) |7993 .00
T Lodk. Shaft & Nut (Carb, & Venturl) |7994 2.25|7994 2.25| 7984 2.25
(= Rear Cover w/O'RIng . {7995 3.50|7995 3.50]| 7985 3.50
= Collet : 7926|  1.25|7926 1.25| 7926 1.25
= Drive Washer © |7927|. 2.25]- - 7927 2.25
ﬁ Prop Washer - |7928 1.00)7928 1.00] 7928 .00
| w Prop Nut - {7929 1.25]|7929 1.25| 7928 .25
m Plipe Adapter w/2 Screws 7954 3.00| 7954 3.00
2 Exhaust Extractor . ' 17955 3.00] 7955 3.00
b O'RIing For Exh. Adapter (2) . - 7969 1.00| 7969 00
! r Spinner Assembly = |- 1799 6.50
* Glow Plug w/idle Bar 4520 2.10
Te—0 Needle Valve Assembly 78B4 5.00| 7884 5.00
T Perry Carburetor 7930] 21.25
= Wrench - 17941 1.00]| 7941 1.00] 7941 1.00
% Gaskets- Cyl. Base-Copper 78B9|. 3.00)|7BES 3.00| 78889 3.00
i Needle Valve Body &Nut 7890 3.00 | 7890 3.00
g Needle Valve & Locknut-
(7] Collet Type 7891 2.00} 7891 2.00
/ = Needle Valve w/Spring (Perry) |724C| 1.20
m Glow Head and Gasket 7892 3.50] 7892 3.50
- Venturl 7962 4.00
m Venturl w/.240 Choke Dia. 7988 4.00
ﬁ O'Ring for Venturl {3} 7883 1.25| 7883 1.25
— Mantintenance Kit 7894 4.00| 7894 4.00) 7884 4.00
* Muffler Assembly Complete 7548 10.00
Pesry Carb. for ¥a Mid. 240 ChokeDia 7899 | 21.25
Needle Valve w/O'Ring 724B9
Repailr Service Chyg. (If Reg.) 5.00 5.00 5.00
Chg. For Max. Repalr (11 Req.) 48.00 43.50 43.50
This Is A Retall Order Form Only TOTAL FOR PARTS ==
NO DISCOUNTS Callifornia Residents Add 6% Sales Ta
One Low - Cost Postage, Handling & Insurance Fee _—H——W
J Forelgn Countires — International Money Orders Only
Please Enclose Check or Money Order Onlyl i TOTAL AMOUNT ENCLOSED

PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE
Parts Env. No.
7847-200

S53H0QV
INVYN
i U. S, Postage
| PAID
_ Permit No. 850
Downey, Calif.
90241
BUSINESS REPLY MAIL
No Posiage Necessary If Mailed in the United States
b 2]
S T
POSTAGE WILL BE PAID 8Y e
= — =
e —————
= s
MANUFACTURING T
A Div. of Leisure Dynamics Hobbies, Inc. -
12152 South Woodruff Avenue e
P. 0. Box 809 e = e
Downey, California 90241-9987 e ——
ATTN: CUSTOMER SERVICE o= SEe L =
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(Figure 1)

At the end of the index listing for L. M.
Cox, we pictured an engine listed as a 290-?. We
couldn't even guess the right sertes. This en-
gine (Figure ‘Igu:i.s a 190=7. There is another of
the same style, but with a fuel tank that ic a
350-2. In other words, put a Babe Bee tank on
the engine in Figure 1 and you would have 350-2,
The 190-7 was used in the Thompson Racer w/speed
control and the 35C-2 in the P-40 w/speed control.

|

| different backplate (no tank) from

Two different
now out.

SR g L
s5vyles ol « (16}

are The 21924 engines use

Brought out in 1978 for usze in the W
it has also undergone a couple of chan
early part of :1979. Figure 2 shows ti
ences between the "standard" backpla
on earlier extruded engines (photo on right),
the new backplate for the die cast cranke
Note the gasket and shape of reed boss. ZFigw
% shows two of the 21924 engines. The one on the
left is the 1978 model with aluminum drive washer
and on the right is the 1979 model with a brass
drive washer.

(Figure 2)

As of 1980, Cox uses only one cylinder on
Bll of its product engines. This cylinder is
so used on 3 of the hobby engines; Babe 3ae,
Black Widow and R/C Bee. It has two thin exhaust
slits on 2 sides, no free port and is double by-
pass. The current Tee Dee .049 & .051 engines
have the same style porting as before.
(2ditor's comment; Thers is a rumor that
Cox is going to re-introduce the Conquest .15 in
8 somewhat modified style. Any comment, Dala,
or am I behind the times?)
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e S
L. M. Cox Mfg. Co., Los Angeles, California

NOTE: Originally, Roy Cox only built die cant
cars and bought his engines from first Cameron,
and then from Mel Anderson. The Cameron engines
are identical to those used in Cameron cars, so
there are no identifying features to separate
them. The Mel Anderson built car units are un-
ique to the Cox cars, so the listing will begin
with them. All models are glow.

O-FORTY-FIVE .045 - 1949, Baby Spitfire cyl-
inder and piston unit, die cast case incorpora-
tes fuel tank, muffler, exhaust and shafts for
axles, 4to1 gear reduction on driven axle, reed
valve induction. >

- -
O-SIXTY .060 - 1950. Basically identical unit
go gbove, but with larger cylinder and different
ead.

SPACE BUG .049 - 1952. First Cox built engine.
Long stunt vented, die cast tank held to case
with 4 bolts thru from front of case, head screws
directly into bore. Very first engines used conv-
enticnal glow plug.

CONCEPT II——=

- NOTE: In 1972, the entire Cox line changed over
to a new design cylinder having a heavy "boss"
in the exhaust area. This was to facilitate use
of their new style mufflers, but was on all cyl-
inders with or w/out mufflers. No attempt will
be made to relist all engines still in production
that received this change.

BLACK WIDOW ,049 - 1993. Crankcase and long
stunt vented tank anodized black, red rubber sp-
inner. Sold in plastic box.

5 .‘

U

- ‘c‘{;%'

€ ”Eﬂai;: E
OIS 79 L 1 PN ST AT
AR A N
QRC .049 - 1976. Eabe Bees crankcase, red ano-
dized stunt vented tank, blue spinner, throttle
muffler unit has exhaust stack extension.
CONQUEST 15 .1509 - 1976. All new engine, die-
cast case/cylinder, rear exhaust, front rotary
valve, finless head w/insert plug, spinner.
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SPACE BUG .049 -1952. As above, but with glow
head. Offered as a "Special Hop Up Kit" for
garlier engines!

THERMAL HOPPER .049 - 1953. Same crankcase as
above, but with no tank, exposed venturi. A num-
ber of accessories were offered for this engine
@s shown in the photo of these two engines. The-
se included an extensionmount, dual needle valves,
and a muffler/throttle unit.

SPACE BUG JR. .049 = 1953. Same crankcase as
above except two top mounting holes plugged, sin-
gle bypass cylinder, white nylon tank, bolts to
case thru tank.

SPACE BUG JR. (Variants) - 1954. As above but
with red tank (used onTD-3), blue tank or yellow
tank (Stanzel's Ready-to-fly).

_ STRATO-BUG .049 - 1955. Similar to Space Bug
.T. above, but with spun aluminum, stunt vented
tank, red nylon tank back, dual bypass cylinder.

BABE BEE .049 -~
truded bar stock, new lerger diameter glow head

1956. Case machined from ex-
threads esnd new cylinder,
tank w/die cast tank back,

screen in intake.
RR-1 .049 - 1956. 5Similar to Babe Bee, but w
fing sround front of shaft housing, blue anodi-
zed, stunt vented tank w/fins around tank, dual
b@aa cylinder, rotary valve intake, silver case.
=1 049 = 195§6TEIdentical to above, but case

single bypass, spun
no name on tank, no

anodized gold. Rotary wvalves available

for either left or right hand rotation
rotors left hand, silver rotors right nanc

PEE WZE .020~-1957. Miniature version of Eabe
Bee, tank and drive washer anodized red. »

GOLDEN BEE .049 - 1958. Gold anodized Babe Bee
case, longer, stunt vented gold anodized tem.k.1
black drive washer, screenln intake, dual bypass
cylinder.

PEE WEE "LIL STINKER" .020 - 1958. Like Pee
Wee above, but no colored parts, screea in in-
take, "Thimble-Drome" around tank, white rubber
spinner.

BABE BEEE .049 - 1959. Similar to Babe Bee ab-
ove, but w/screen in intake, name around tank.

SILVER BEE .049 - 1959. As above, but longer
tank, no name on tank.

SUPER BEE .049 - 41959. Similar to Babe Bee,
but w/dual port cylinder, "P-40" stamped on cyl-
inder.

SPORTSMAN 15 .142 = 1959. New large engine.
Case machined from extruded bar includes beam
mounts, plain bearing, no colored parts.

OLYMPIC 15 .142 - 1959.
w/dual ball bearing shaft,
red backplate, venturi & needle body, has spin-

ner.
SPACE HOFPER .049 - 1959. Smaller version of

Similar to above, but
blue drive washer,

Sportsman above, beam mounts, no color, spinner
has no rim at rear.

OLYMPIC 15 DRUM VALVE .142-1960. A number of
these were special built at the factory by EHill
Atwood for use by the speed fliers. Standard



Olympic 15 engine fitted with special backplate,
intake and rotary valve. Several styles of ven-
turi castings were used.

TEE DEE 010 .0089 =~ 1961. Totally new front
rotary design, gold anodized case, red plastic
intake casting, red tank, radial mount omnly.

TEE DEE 020 .0199 - 196&1.
above.

TEE DEE .049 -1961. Front rotary, beam mount,
no tank, silver case, gold drive washer, black
intake casting.

Larger version of

TEE DEE 15 .1494 - “1961.
abova.

TEE DEE .051 - 1961. Similar to Tee Dee .049,
but larger bore, red intake casting.

Larger version of

TEE DEE 09 .0913 - 1962. Smaller version of
Tee Dee 15, black intake casting.

COX SPECIAL 15 .1525 - 1962. Similar to Tee
Dee 15, but w/heavier cylinder, larger cylinder
base will not screw into Tee Dee case, piston
uses wrist pin rather than ball/socket used on
all previous Cox engines.

MEDALLION .049 = 1962. Similar to Tee Dee .049,
but red intske casting includes venturi, single
port cylinder. ZEngine pictured includes access-
ory radial tank mount and muffler.

MEDALLION 09 .0914 - 1962. Iarger version of
above. FEngine pictured includes accessory thr-
ottle unit.

et

e e

MEDALLION .049
Cox SPECIAL 15

MEDALLION ,09

MEDALLION 15 1494 - 1962.
Medallion .0S.

Larger version of

NOTE: In 1962, Cox went real heavy into ready-
to-fly models and began making modifications to
the #350 babe Bee to suit these models. Each of
these variant engines was assigned a model number
such as 350-3 (Mercedes-Benz), 350-4 (Buick Riv-
eria), etc. 190 and 290 series engines were also
introduced with tankless backplates in a variety
of different styles. We have engines we can not
find numbers for, numbers we can't find engines
for and some numbers with more than one engine
style. As a result, and until we can round up
some Cox collectors to help with sorting all of
this out, we will skip all of these variants in
this index and just concentrate on those engines
that were generally sold over the counter as an
individual engine for genersl use.

SPOOK .049 - 1963. 290 series engine sold in
bubble pack. Babe Bee crankcase, cast aluminum

backplate, brass needle valve, exhaust deflector
trapped between case and backplate.

CoX MARK IT SPECIAL 15 .1525 = 1965. Similar
to Special 15, but with gold anodized crankcase,
single exhaust cylinder w/boost port.

QZ .049 - 1966. Sold in bubble pack, standard
#350 Babe Bee with standard muffler.

NOTE: In 1969 Cox advertized and built a few
prototypes of the Concept II engines. These are:
«35 FR Sport; .35 RR R/C; .40 FR R/C and .40 RR
R/C. These were never released for general dis-
tribution, but some castings were "let out". The
photo shows the basic design of this engine. It
shows both the front rotary and rear rotary case
covers (unfinished) on the same engine. It is
shown only for reference and is not a producticn

|0 engine.
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History of the Cox Engines
- Part Oa

The .020 and .045
Product Engines

Forward

In October, 1989, when I be-
gan research on the History of the
Cox Engines, I immediately became
stymied in my research. After
throwing up my hands in disgust
several times, 1 realized that using
the traditional approach of indexing
engines chronologically was not fea-
sible with the Cox series. Chrono-
logical (1949-1993) sequence would
make the history difficult to follow
and produce a distortion of informa-
tion. Consequently, I decided to list
the engines by classification as fol-
lows:

Part II The Product Engines

Part IIl The Hobby Engines

Part IV O.E.M.

Part V.  Prototypes and
Experimentals

Part VI Other Engines

Part VII Miscellancous
Information

During the past 40 years,
therc has been considerable discus-

sion among collectors about what
constitutes a “production enginc”.
Many collectors have many idcas.
They all have merits. Generally,
collectors like to think that engines
were manufactured specifically for
collectors, rather than to make a
profit for the company. We would
like to think that manufacturers nev-
er co-mingled parts - that when the
production of a new model com-
menced, all of the parts for the old
model were discarded. This, actual-
ly, was more the exception to the
rule than reality, especially with the
mass production of small American
engines. Many of the small engines
were produced in such large quanti-
ties that advertent and/or inadvertent
mixing of parts occurred. Conse-
quently some engines were shipped
from a manufacturer in a configura-
tion in which there never was an in-
tention to produce that particular en-
gine.

For example; during one pe-
riod when Cox was producing the
#191-6 engine, they ran out of
crankcases. Rather than shut down
the assembly line, Cox substituted
Black Widow crankcases until the
proper crankcase could be manufac-
tured again. Consequently 3000
#191-6 engines were shipped with
Black Widow crankcases. My re-
scarch deals only with those engines
that were actually designed by Cox
with an intention to be produced. I
will let everyone take it from there.

I will also use a different
numbering system to describe the

engines. This will eliminate repeat-
ing the same information. The fol-
lowing block (representing a photo-
graph of an engine) will describe the
numbering system that I will use:

36
1977 350-1
8,9, 11, 23, 28, 59
36a
1) The number 36 represents

the ECJ (Engine Collectors’ Journal)
index number for that particular en-
gine model.

2) 1977 is the first year that
model was produced.

3) 350-1 is the Cox Catalog
number.

4) 8, 9, 11, 23, 28, 59 etc, are
the number for the parts that consti-
tute the engine in the photograph.,

5) 36a is the first variation of
that model, also the ECJ index num-
ber for that variation. It will also
have a group of numbers.

Beware that Cox often used
different catalog numbers for the

Types of Cylinders

i
i

#1 Thin Wall #2 Thick Wall

#3 Groved #4 R/C

#5 Mesh Screen #6 Slotted Screen

1

i



e

Types of Metal Backplates

#7 - Without screen
[Intake
#7a - With screen intake

#8 - No coining around
screen, No Coxlogoin
intake slot

#8a - With Cox logo in

tubes

intfake slot

#8-1 - Coining around
screen, Cox logo in air
Intake slot, two fuel

Coining around screen,
One fuel tube, Cox logo
in Intake slot.

#9 - with screen, not
plated

#9a - without screen,
not plated

#9b - without screen,
plated yellow

#9c - with screen,
plated yellow

same engine and the same number
for different engines. This also
occurred with some engine parts. I
will clarify these various numbers as
we progress through the history of
the Cox engines.

The .020 and .045 Product Engines

Why an .020 engine? No particular
reason. Cox just decided to make a
“Half Size” Babe Bee and .020
sounded good. There was no so-
phisticated market research, or

polling of modelers. Cox just decid-
ed on an .020 and did it! The Pee
Wee .020 and its companion, the
Babe Bee .049 are the longest con-
tinuous run engines in history. Both
have been in production for 37
years!

Types of Crankcases

- -ﬂ"}ﬂﬁ" \f %f - A
B N _-H!-_

#10 - Narrow neck nose
nosed

#11 - Enlarged neck

#12 - Enlarged neck

#13 - Stralght nose

nosed with hole drilled
in crankcase for spring

Types of Deirin Backplates

#14 - Red In color

#15 - Orange in color

.
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- #19 - Brass #20 - Black
\?vl]'r% n%rﬁgf'ms with black oxlde steel
- seal nylon seal with spring
™ NOTE: All .020 Product Engines
have slotted head screws.
#17 - Aluminum #18 - Aluminum
with spring with spring

2
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1969 - ECJ #1 (shown) 1969 - ECJ #2
1, 10, 14, 19 4, 10 (with drilled case),

1969 - ECJ #1la 14, 19

- 3,11, 14,19 1969 - ECJ #2a (shown)
4,12,14, 19

Used in the Ryan PT-19 Airplane = NOTE: Crankcase drilled to

o facilitate starter spring
Used in Ryan ST Airplane

H

1968 - ECJ #4
1, 8, 20

NOTE: This engine has a unique
crankcase as shown in the o
photograph. The pinion gear has 3o d
12 teeth. i

Used in the Camero and GTO
cars



100 and 100-2

1958 - ECJ #3 (shown)
1,7, 10, 20
1959 - ECJ #3a with “Thimble
drome” on the fuel tank
1, 7, 10, 20
Both used in the Little Stinker
and Super Sabre F-100
1968 - ECJ #3b - 1, 7a, 10, 20
Used in Mini-Stunt plane
1968 - ECJ #3c - 1, 8, 10, 20
Used in Mini-Stunt plane
1968 - ECJ #3d - 1, 8a, 10, 20
Used in Mini-Stunt plane
1969 - ECJ #3e - 3, 8-1, 11, 20
Used in Mini-Stunt, Red
Knight and Red Baron
1969 - ECJ #3f - 3, 8-1, 11, 20
“Thimbledrome” removed
from fuel tank. Used in
Mini-Stunt, Red Knight
and Red Baron
1972 - ECJ #3g - 3, 8-1, 13, 20
Used in Red Knight, Pitts
Special & 1975 Skycopter
NOTE 1: The Mini-Stunt
airplane was assigned engine
number 100-2. All other engines
in this series were assigned
engine number 100
NOTE 2: Cox increased the
diameter of the crankcase nose
section to prevent failure during
"nose-in" crashes.

100-4

1975 - ECJ #5 - 3, 13, 15, 16

1976 - ECJ #5a (shown)
3,13,15,17 or 18

1976 - ECJY #5b - 3, 13, 15, 17 or
18 (with nylon seal)

1976 - ECJT #5¢c - 5, 13, 15,17 or
18 (with nylon seal)

1977 - ECJ #5d - 6, 13, 15, 17 or
18 (with nylon seal)

Used in Skycopter Helicopter

NOTE: There are many
unanswered questions regarding
the 100-4 engine. Cox
manufactured at least four
different variations of the #1960
needle stem. Two of these
variations were randomly used
throughout the 100-4 production
run. The K-resin fuel tanks are
known in three colors; clear
white, transparent orange and
transparent smoky gray. I have
seen only one clear tank and that
was in a bag of Cox parts.
Although orange and smoky gray
fanks are common, orange
predominate. Ihave not been
able to determine if the various
color tanks were used in specific
years (Cox catalogs are not a
reliable source of information).
Perhaps someone who worked at
Cox during that time period
could provide this information.

1979 - ECJ #6 - 6,9, 13, 20
1979 - ECJ #6a (shown)

6, 9a, 13, 20
1979 - ECJ #6b - 6, 9b, 13, 20
1979 - ECJ #6¢ - 6, 9¢, 13, 20
Used in the R/C Cub Trainer Plane
NOTE: In the process of filling the
fuel tank under pressure, there was a
tendency for fuel to exit from the
other fuel tube and splash on the
modeler. For safety, Cox plugged
one of the fuel tubes and drilled a
small hole in the backplate. This al-
lowed pressure to be vented without
excess fuel being released from the
tank. There is no logical explanation
why Cox used four different varia-
tions of backplates on this engine,

90430100

1991 - ECJ #7 - 3, 9¢, 13, 20
Used in the Turbo Centurion plane
NOTE: Hex prop driver
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Engine of the Month

‘Ai%‘,‘,ﬁ:es
Caught by Dan Sitter

History of the Cox Engines
--Part 1

LeRoy (Roy) M. Cox’s father
owned a bicycle shop in Placentia,
California. It was in this shop that
Roy spent many of his hours after
| school and during the weekends.
This exposure developed a keen in-

"] terest in mechanical devices that

-

| formed the basis of his life work,

manufacturing and selling toys.

Roy Cox as an enirepreneur,
not a man content to take a lunch
bucket and work a forty hour week in
a local factory. With an inventive

. spirit, Roy Cox launched into his first

* business before World War II, the

manufacture of photographic enlarg-
ers. Unfortunately, the scarcity of
metal during WWII soon forced Roy
to abandon this project. It was dur-

" ing this period of his life that he be-

| - Figure 2. 1947 saw Cox oufgrow his garage and moved info a larger facility
at 730 Poinsettia Avenue, Santa Ang, California. Sanfa Ana Diesel occupies
™ those bulldings today.

-

7
,
,
;
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| gan a career as an electrician.

Figure 1. LeRoy (Roy) M. Cox showing off several of the gas

powered models he was famous for,

In 1944, Roy Cox's en-
trepreneurial spirit became restless
and contributed to an intense desire
to again develop his own business.
He recognized a baby boom was de-
veloping and decided to target his
market towards young people. In his
garage he developed a wooden pop
gun. He used wood because of the
scarcity of metal. Cox built a few
guns and distributed them to neigh-
bor kids for analysis. The pop guns

were an instant hit and soon he had to
hire local house wives to work in his
garage to manufacture the pop guns.

Business was very successful
until after the war when metal again
became readily available and large
manufacturers with machine shop ca-
pabilities could produce metal pop
guns at a more competitive price.
Once again Roy Cox was looking for
anew venture,

The bicycle wheels in Roy’s
father's shop began to turn in Roy's
head. In 1947, he and a partner,
Mark Mica, developed a push pull
car for toddlers to play with while
scooting around on the floor. This
model automotive concept developed
into a tethered “whip car” that a
youngster could whip around in a cir-
cle at considerable speed.

Roy noted that modelers were
building and racing model cars with
.60 cubic inch engines that were
hopped up to pure brate force, attain-
ing speeds over 100 miles per hour.
The average price for a car, engine,
gears and other mechanism was over
$100, quite a sum in that era. Again,
Roy Cox saw a niche in the market to
develop a model race car for young-
sters to emulate their older brothers.

Cox developed a cast alu-
minum race car and utilized engines

1
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Figure 3. In 1963, Cox moved out of the quonset huts and into this much
larger facility. With expansions, this served until 1990,

which were manufactured by
Cameron Brothers. The race car sold
for $19.95 and was an instant hit,
generating $200,000 in sales during
the first year of production. Produc-
tion of gas powered cars soon out-
grew Roy Cox's garage. In 1947,
Cox moved his production facilities
from his garage to 730 Poinsettia Av-
enue, Santa Ana, California. This fa-
cility consisted of two quonset huts.
Later a concrete tilt up building was
added. Figure 2 shows these build-
ings as they appear today.

In 1949, Cox developed and
manufactured their first model en-
gine. Cylinders, head, pistons and
rods from the Spitzy .045 were pur-
chased from Mel Anderson. These
units were incorporated in a self con-
tained race car power pack. The en-
tire power pack included the fuel
tank, enclosed flywheel, enclosed
case hardened steel planetary reduc-
tion gears (4:1 ratio), built in muffler,
automatic lubrication of gears and
bearings and an exhaust pipe. The
air intake was through the right axle,
An amazing feat of engineering in
1949. This engine became known as
the "O Forty Five". Later, Mel An-
%ersm supplied .060 displacement

cylinder/pistons for Cox to produce a
larger car engine.

As model car racing began to
lose its mass appeal, Roy Cox
searched for another project to devel-
op. Again, he focused on the young
people. In 1950, Roy Cox and two
engineering associates spent the en-
tire year designing and developing a
model airplane engine. Although
they almost went bankrupt in the pro-
cess, the Space Bug .049 was the re-
sult of their efforts.

In 1952, Cox began the man-
ufacture and sale of the Space Bug
.049 contest engine. This reed valve
engine was such a success that it sent
all other small engine manufacturers
back to the drawing board. The en-
gine was used to power Cox's first
ready to fly airplane, the TD 1, which
hit the market in 1953. Cox was now
solidly established in the mode] avia-
tion field. Now all that was left was
to eliminate the competition!

The first step in that direction
was the development of the extruded
crankcase Babe Bee .049 in 1956.
This engine was designed by a young
engineer, Bill Selzer, who Roy hired
in 1952. Selzer had spent three years
working at Pratt & Whitney Aircraft

Engines before joining Cox. Using
the extruded crankcase design, Cox
was able to lower production costs on
the Babe Bee, which enabled the en-
gine to retail for $3.95.

LeRoy Cox performed a mar-
ket coup in 1957 when he took over
the flying circle at Disneyland. In
this large caged arena, Cox employ-
ees performed hourly flying demon-
strations, teaching young modelers
how to fly Cox models. This expo-
sure of Cox products to tens of thou-
sands of people each day was a mar-
keting managers dream. Cox main-
tained the flying circle at Disneyland
until 1962 when Disney decided to
use the space for expansion of To-
morrowland.

In 1960, Bill Atwood was
hired by Cox to develop a line of
competition engines. Atwood devel-
oped the Medallion and Tee Dee line
of engines. The Tee Dee engines put
Cox "over the top”. Each issue of the
model airplane magazines began to
carry full page Cox advertisements
which proclaimed that Cox Tee Dee
engines won first, second, third place
in many major contests including the
Nationals. This was a tremendous
marketing boost for L.M. Cox Mfg,
Co.

Cox was outgrowing the
quonset huts, and in 1963 built a
manufacturing facility at 1505 E.
Wamer Ave., Santa Ana, Califomnia.
Figure 3 shows the facility as it ap-
pears today, The original 80,000
square foot facility was enlarged
three times to an area of 225,000
square feet. An immense building
for a model engine manufacturer,

Soon after Cox became estab-
lished in their new Santa Ana facility,
slot car racing became a craze. Slot
car business began to spring up on
every street comer. Cox shifted
gears and jumped into the slot car
business. Their product line included
ready to run slot cars, controllers,
motors and everything that was re-
quired to build and run slot cars. The
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demand was intense and it was a
supreme effort just to supply the in-
dustry needs. To assist in fulfilling
this need, Cox Intemnational was es-
tablished in 1965 in Hong Kong to

—] produce slot car products.

! As suddenly as the slot car
craze began in 1962, it died in 1967!
Several large distributors and hun-
dreds of slot car establishments sud-
denly closed their doors. Cox had an

7 immense inventory of slot car prod-

ucts with diminishing outlets to sell
the products. This left Cox with a
cash flow problem.

_] In this same period, Roy's

beloved wife died. At that time, Cal-
ifornia inheritance tax laws required

-) a spouse to pay inheritance taxes on

their spouses estate. Mrs. Cox was a
stockholder of L. M. Cox, and this
compounded the cash flow problem.
Roy Cox was beginning to have his
own health care problems, and in

~— 1969 decided to retire. He sold his

|' beloved business to Leisure Dynam-
ics, which was based in Minnesota.
Before LeRoy M. Cox left his
business, he held the distinction of
being the worlds most successful
model engine manufacturer. No one

7 had produced more engines than

-
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Figure 4. Since 1990, this building at 350 Rincon Street In Corong, Cadlifornia
has served as the headquarters and manufacturing facility for Cox.

Cox. He literally eliminated every
other small engine manufacturer off
the face of the earth,

In 1971, Leisure Dynamics
moved all of the model manufactur-
ing production to its Minnesota facil-
ities, leaving the engine manufactur-
ing in Santa Ana. Leisure Dynamics
expanded the lines on model airplane
engines and added trains, kites, rock-
ets and radio control equipment to
the Cox line, boosting sales from 6 to
25 million dollars per year.

They also manufactured a
one horsepower engine which was
used on bicycles and chain saws,
With such a diversified product line,
the company name was changed to
Cox Hobbies Incorporated in 1976.
At this time an adjacent building at
1525 E. Wamer St was acquired.
Business flourished and new product
lines were added each year.

The U.S. economy went into
a tailspin in 1979, With a full blown
recession in effect in the early 80's,
the bottom collapsed under Leisure
Dynamics, which resulted in Leisure
Dynamics filing for bankruptcy and
taking Cox Hobbies with them.

The business languished until
1983 when President Bill Selzer (the

same young engineer Roy Cox hired
in 1972) and a business associate
purchased Cox Hobbies out of
bankruptcy. All manufacturing facil-
ities were retummed to Santa Ana.
During the following years, emphasis
was placed on rebuilding the compa-
ny. The line of radio control cars and
airplanes was expanded and radio
control equipment and model kits
were added to the line.

Business flourished
in the 1980’s and in 1990, Cox Hob-
bies moved to their new facility at
350 Rincon Street, Corona, Califor-
nia. Figure 4 shows Cox's present
facilities. In 1993, the company
name was changed to Cox Products,

The history of Cox Products
is incredible. Their product line de-
fies anything that has ever occurred
in model aviation history. The Pee
Wee .020 and Babe Bee .049 have
been in continuous production since
1957. An incredible lifespan, when
historically a model engine's mar-
ketable life is only a few years. The
PT 19 Trainer model airplane has
been in continuous production since
1960 with a production of over
1,000,000 airplanes.

LeRoy M. Cox was just a lit-
tle guy, working out in his garage
with a dream. He was the epitome of
the American Dream that anyone
with the desire, ambition and perse-
verance can rise to the top of their
profession. In the manufacture of
small model engines, LeRoy M. Cox
was more than a professional, he was
the KING!

Since the Engine Collectors®
Journal began publishing in 1963,
numerous biographies have been
written about model engine manufac-
turers. The stories usually concluded
with the statement that another en-
gine manufacturer discontinued busi-
ness because they could not compete
with the large manufacturers. The
Cox story does not end here, there is
much more to come.

Next: The First Cox Engines.



Exhaust Stack

Throttie Control

Air Intake

Fuel Tank

1949

O-Forty-Five
This car engine was the first engine produced by Cox. The engine
power pack included the fuel tank, enclosed flywheel, enclosed case hard-
ened steel planetary reduction gears (4:1 ratio), built in muffler, automatic
lubrication of gears and bearings and an exhaust pipe. The air intake was
through the right axle. The cylinder head, cylinder, piston and connecting
rod were purchased from Mel Anderson, and were from the Spitzy .045.

As promised in the last issue
here is the listing of Cox Product
engines. Product engines are those
that are used in Ready-to-go model
as opposed to Hobby engines which
are sold individually packaged in
your local hobby shop showcase.

Thig first listing is a par-
tial list of these engines as fur-
nished by Dale Eirm at Cox. As
wWe progreass, Dale will
more complets descriptions of each

@. It may not come as a Teal
surprise, but the people at Cox

aren't as certain as you might
think about what they made!
Cat. No. Year Product
190 1961 Shinn
|90=1 1961 Btuka
‘Ig&‘l P-51 Bendix
1976 Stinger

furnish 3

Product

Cat. No. Year
(Sales No. Only) 350-7 1976
Bushmasgter 250-8 132?
Eagle (cer) 350-8 1971
Vega & Pinto 350-9 1971
gggél.sad Eagle 352 il
Miss America 360 1979
gﬁ:ﬁ%ﬁﬁtor 120-2.049 1967

450 1965
ggﬂﬁhwg;;gm 450-1 1965
Snowmobile 450-2 1966
Fokker D-VIII 450-3 1966
F-1 Trainer 450-4. 1967
Jeep 450=5 ——
PT-19 450-6
Yan 90 .020 1968
petler) 90-1" " 1368
Cesana Sk,'lutar 100 s 4957
P-39 & Comanche | 100R/C "
Crusader 1@; " 196‘;

L |
Spoock 100-5 = 96
g:;.g Itenm 20102 = 1578
B

Curtics Pusher | 20452 1976
Super Bee = 20361
P-40 Throttle 20362
Mercedes 20363
%:::2. 2 21920 1976
Dune Buggy 21922 1976
JoMac (Dem) 21924 1978
Sting Ray-Ford g1 | 21925 1980
Spitfire 1160 1959
Chavarral

Product

Monza

Eagle (car)
Trike
Rivets

Shrike
R/C Piper Arrow
Testors R/C Flane

QZ PT-19
QZ Sting Ray
Q2 Stuka
QZ Chaparral
QZz T-28

450=-2 Varistion

Ryan PT-22
Ryan 8T

Pee Wee ,020
w/throttle
Pontiac
Mini-Stunter
Demo Engine

S Copter
R% Piper Cub
R/C Cessna

F-15

Mantis
Wings
Starfighter

Comanche

o




