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1/2A RC WITH GOOD HIGH AND LOW SPEED
CHARACTERISTICS ARE OUTSTANDING FEA-
TURES OF THIS LATEST IN FOX ENGINES.

Fox's new .07RC, weight only 1.8 ounces, is first small motor to have
throtile with independent high speed and low speed mixture controls,

Parts of the .07RC are nearly all new. Only the cylinder and piston

. assembly taken from the original .07. Note wide mounting lugs on case.

MODEL AIRPLANE NEWS ® May, 1964

ENGINE
REVIEW

FOX
: O7RC

By P. G. F. CHINN

» The original Fox 07, introduced three years ago, was
withdrawn at the end of 1963 and, since January this year,
a new model has been in production, the 07RC, which, as
its designation implies, is aimed at the radio-control field.
The O7RC is one of the smallest and lightest throttle
equipped engines yet to be offered.

Although outwardly similar to, and fitted with the same
cylinder assembly as, the 07, the O7RC is virtually a new
engine throughout. It has a new crankcase, backplate,
crankshaft and prop attachment assembly, plus, of course,
the addition of throttle parts.

The engine has been designed expressly for small escape-
ment operated single-channel airplanes. It is important,
with miniature escapements, that loading should be at a
minimum and, with this in mind, Duke Fox abandoned the
idea of a coupled exhaust-intake system and concentrated
on evolving a simple carburetor throttle that would be
feather-light in operation, yet effective within the rpm
range tequired for such models. This throttle is of the
semi-rotary pattern, with butterfly action favored by Fox,
but, unlike the simple throttles of some small engines, has
the refinement of a two-jet fuel system. The operation of
this will be described in a moment.

In general, the basic design and construction of the Fox
07RC is orthodox. Only its .07 cu.in. displacement is a
little out of the ordinary. In overall dimensions, the engine
is only a little bigger than the average 049 and it is scarcely
any heavier—perhaps % -oz more than the average. It has,
in fact, been designed to fly (Continued on page 38)
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models ordinarily powered with .049
motors. Where it scores over these (and
this is where the 40 percent extra displace-
ment comes in) is in its ability to turn
gsiful “R/C size” props, such as 7x3 or
%k

Base component around which the
O07RC is assembled 15 an aluminum pres-
sure diecasting, comprising crankcase, lower
cylinder housing and main bearing. Bearer
spacing necessary to accommodate the
crankcase, is the same as the original 07,
but emlarged mounting lugs with wider
bolt hole spacing, are used for better sup-
port. As an alternative to normal beam
mounting, firewall mounting via the back-
plate attachment lugs is possible, by using
longer 2-56 screws—preferably with the
addition of an aluminum backing plate.
Here, it is worth noting too, that the 1964
model Fox 049 radial tank mount assembly
(cost $1.75 including screws and gaskets)
can be fitted to the 07TRC. However, except
in cases where the airplane has been built
for a firewall mounted motor and cannot
be converted to beam mounts without ex-
tensive modification, it is probably better
to use beam mounting, which, if properly
done, is more rigid and thereby reduces
vibration losses.

The hardened, counterbalanced crank-
shaft has a Y-in. dia. journal and a 7/64
in. dia. crankpin, Its 11/64 in. dia. circular
valve port leads into a 5/32 in. bore gas
passage through the journal. Ahead of the
ground journal, the shaft has three short
lands, which engage keyways in the mach-
ined aluminum thrust washer, to provide a
firm non-slip drive to the prop. Unlike the
original 07, the O7RC has a full length
threaded propshaft section integral with
the shaft, and an aluminum spinner-nut,
instead of a short crankshaft and prop
retaining screw.

Normal Half-A practice, of a hardened
piston, ball jointed to a steel conrod, and
running in an unhardened one-piece cylin-
der, is used. The piston has a flat head and
is permanently attached to the conrod. The
cylinder screws into the crankcase and is
vertically located by a flange below the
exhaust port. Two diametrically opposed
exhaust ports are used in conjunction with
a single internal bypass flute. Screwing
into the top of the cylinder, the aluminum
head has an integral ignition filament which
will operate satisfactorily on nickel-cad-
mium boosters. Don't use a lead-acid cell
unless you use adequate dropping leads
or have a suitable resistance in the cir-
cuat. :

At the base of the air intake, that part
of the casting comprising the carburetor
throttle housing, is extended to the full
width of the main bearing and is bored to
accommodate the machined steel throttle
valve. The throttle valve is 4-in. dia. and
is drilled and threaded through its center,
to take, from one side, a threaded steel
needle-valve and, from the other side, an
externally threaded brass needle-valve jet.
By a simple but ingenious arrangement,

this is made to provide an independently
adjustable idling jet and an adjustable high
speed jet that comes into use only when the
throttle is in the high speed position.

To take the high speed jet first. The
amount of fuel that this admits is metered,
in the normal way, by the needle-valve.
However, the actual jet releasing fuel into
the airstream through the carburetor is
a small hole in the underside of the
throttle valve, offset to one side where it
is only exposed to the airstream when the
throttle is in the open position and the
jet registers with a small notch in the sup-
porting housing.

The low speed jet, on the other hand,
is located in the center of the throttle
valve where it feeds continuously into
the airstream. It is, however, possible to
meter the amount of fuel released to the
low speed jet by screwing in, or out, the



brass needle-valve jet. To do this, the fuel
hose is removed to reveal a screwdriver
slot and’ the brass needle-valve jet can then
be ‘turned, after slightly slackening the
lock nut. Inside the throttle wvalve, the
tip of the brass needle-valve jet is tapered
and it is this taper which, itself acting like
a needle-valve, meters the amount of fuel
which gets ‘through to the idling jet.

Sccurely fitted -to the other cnd of the
throttle-valve is a diecast aluminum actu-
ating arm and this is fitted with two siop
screws, the upper one for adjusting the
low speed setting of the throttle valve and
the lower one for adjusting the high speed
setting.

Fox suggests that a low speed of 6000
rpm is a practical minimum for this
engine and our tests confirmed this. It 15
a general rule that small R/C motors do
not reliably throttle down as low as the
big multi engines and an “idling” speed
of half the high speed is a realistic figure
for an engine of this small size and is one
which the D7RC will achieve without any
trouble. This, of course; is quite adequate
for small single-channel model reguire-
ments, the low speed giving useful cruis-
ing power after the required height has
been reached on full power. Our O7RC
ran especially happily on a 7x3 Top Flite
wood prop, turning up better than 12,000
rpm on Missile Mist fuel, with a reliable

000 rpm low speed.

Torgue tests of the 07RC indicated maxi-
mum torgue at between 8,000 and 9,000
rpm, with peak power occurring at around
14,000 rpm. Because of the resulting rela-
tive flatness of the power curve, the engine
was not unduly critical to prop size and
would deliver a useful level of power when
propped for a static rpm of anywhere be-
tween say, 11,000 and 14,000 rpm. How-

ever, don't be misled into using a 6x3 or
even a 6x4 prop merely because the 07RC
looks so muich liike a Half-A. Such a prop
will take it past its peak horsepower revo-
futions and throttling usuzlly won’t be as
good. A 7x3 should be about right and
will, in most cases, be better for the air-
plane. The engine will also turn up quite
useful rpm on some 7x4's: ours bettered
11,000 on a Power Prop 7x4.

Apart from a tendency to start back-
wards on small props (again, the use of a
7x3 will eliminate this) the 07RC was
docile and simple to handle. Fox suggests
that the proper high speed needle adjust-
ment 1s a rich 2-cycle, occasionally giving
a 4-cycle burp. This, in fact, is an adjust-
ment which the 0TRC seems to adopt quite
willingly. We found the needle adjustment
for a continuous lean two-cycle to be
guite critical.

As we commented at the beginning, the
Fox 0O7RC is one of the smallest and
lightest throttle-equipped engines now
available. It should be welcomed by those
modelers who like to build small light-
weight R/C ships and who wish to- add
throttle control,

Summary of Data

Type: Two-port, two-cycle with opposed
exhaust ports and single bypass. Shaft
type rotary-valve intake.

Weizght: 1.8 oz.

Displacement: 0,0698 cu.in. or 1.144 cc.

Bore: 0.460 in. Stroke: 0.420 in.

Stroke /Bore Ratio: 0813 : 1

Specific Output (as tested): 1.22
bhp/cu. in.

Power/Weight Ratio (as tested): 0.75
bhp/1b.

Price: $10.95

Manufacturer: Fox Manufacturing Com-

. pany, Station A, Fort Smith, Arkansas



FOX 09

an inexpensive
easy starter
for sport work

Designed as a low-priced sports engine with the
emphasis on being suitable Tor beginners, the Fox ©09"
18 particularly interesting in employing sideport induction,
As far as this country is concerned, sideport induction,
characteristic of the original spark-ignition motaors, has
survived only in the Mills diesel {and that design dates
back some ifteen vears). In America, sideport induction
has been almost unheard of as a production design since
the famous Ohlsson sertes. The limitation, as far as high
speed engines: are concerned, is that with sideporting
the intake port cannot be opened as early as desirable
without also having excessive opening afler top dead
centre, causing blowback down the intuke tube, Hence
it has alwayvs been considered that a sideport arrangement
cannot mduet enough Tuel for high speed running.

The Fox 08" certainly shows that as far as sheer
running speed is concerned. the generalisation does not
necessarily apply. 1t ran guite happily on load speeds
beyond 16,00 rpm. and achieved 1ts peak power
outpul between 13,000 and 14000 rp.m. However, il
must be borne in mind that the power outpul achieved
was only moderate, due principally to the himitations
imposed by the method of induction. But Duke Fox
muakes po claims for this 10 be a “performance” engine
and i producing an engine which will start easily amd run
consistently and well he has achieved a technical success,

A purticular advantage resulting from the sideporting
is a terrific amount of suction 1ifl, so that priming by
finger choking is no problem at all. Also the engine likes
to he quite wet Tor starting and will run steadily over a
whole range of needle settings, whilst four-stroking, with
@ positive transition o two=stroking when the mixture
is finally Jeaned right out. The shightest movement of the
needle past “minimum lean™ setting cuts the Fox at once,
s0 @ logical running setting would be slightly on the r|:_h
side.

A marked disadvantage, is that the timing being
perfectly symmetrical, the engine will start and run with
equal readiness in cither direction, In fact, al ane stage
on test (L wis more often runming backwards from a
normal flick start than forwards, Whilst granting the

point that this makes the Fox 09" an excellent “pusher™
motor using standard propellers (looks well as a pusher
too), it 15 egually aggravating—and possibly r..nnl'minj:,
—not to be sure which way round the motor is running
withoul “fecling the draught™. But we will completely
endorse that this motor does start very easily and the
plug is reasonably long lasting, provided no more than
1+5 valts are applied to 11 for heating,

The Fox 09" was initially run through a series of
tests on a 25 per cent. nitrmed fuel, after finding a
reluctance Lo lwo-stroke on standard Mercury No, 5.
Later, however, a number of tgst runs were repeited with
perfectly satifactory rwo-stroke running on non-doped
(methanol-castor) fuel, and with no very marked fall
off in performiance. The fuel particularly speciticd for
the American murkel s “Missile Mist” which has a
nitromethanecontent. On aur assessment, thecompression
ratio of the engine was suitable for firing undoped fuels,
and the use of highly doped Tuel for the majoriy of runs
possibly aggravaded the tendency to “fire back™ and
start in the reverse direction.

Continued Cverlea,
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the FOX *09

b

Engine Analysis (cont.)
Photos show salient Fox 09 fearures

Constructionally, the Fox 09" features a “sohd”
tapered crankcase casting which is virtually unrelieved
except for the beam mounting lugs and the lower cylinder
housing. The rear of the crankcase forms an integral
tank by the fitting of a suitable cover plate and gasket,
the normal back cover being screwed well inside the
casting and approximately level with the back of the
cylinder. The intake tube is cast in with the crankcase,
opening into the cylinder housing. Resuliing position
of the needle valve is most unfortunate—right in the line
of the exhaust und making any prolonged adjustment
4 most painful process.

lis cyhinder is relatively massive for an American glow
engine and is machined from mild steel and left soft.
The bore is finished by honing, the twin exhausts and
iwin transfer ports, both diametrically opposed are cut
in the cylinder walls undernecath each other and m-
medutely above and below a thin flange. When the
cylinder is screwed into the crankcase this flange scals
against the crankcase casting, no gasket being emploved.

Cylinder threading is on lthe boltom portion of the
cylinder, The remuuning length of cvlinder up to the
flange thus forms an annular space with the crankcase
casting, into which the intake opens. transfer being
controlled by movement of the piston. The design relics
on the lower cylinder threads themselves to seal this
annular intake volume off from the crankcase. To this
end a relatively deep thread is used and the threads are
well formed. Certainly this is a simple solution 1o what
could have been a dithcult production problem and it
appears 1o work gquie satisfacionly.

An extremely thun walled piston is mounted on the
conneciing rod with a ball and socket joint. 1t is hardened
and ground to bore size and to achieve this and still
leave the material inside ducule enough 1o peen over 1o
trap the ball-end connecting rod. all surfaces of the
piston other than the outside walls are copper plated.
Thus these surfaces do not harden during the hardening
treatment. The connecting rod itself is machined and is
extremely thin—only 118 in. diameter at the bottom
end and tapenng off towards the top ball end.

The crankshall i also quite tiny, 1 in. overall diameter
stepping down @t the Iront to a g in. diameter threaded
length. It is quite substantially counterbalanced on the
web and the whole shalt is hardened with journal sur-
fices and | in. diameter crankpin ground to fimsh, The
shaft runs simply in a hole dritled and reamed in the
sohd front section of the crankcase casting in terms of
what can best be described as a “rattling good ™.
Certainly there is enough play at the {ront of the bearing
actually 1o see the clearance space, whilst examination
of the shaft itself shows it 1o be runming on two high
spots, one at each end of the beanng.

The cylinder head is a hght alloy machining which
screws info a recessed portion in the top of the cylinder,
incorporating an integral glow plug which is essentially
a separate unil pressed into the head and then lightly
peened to lock in place. A burnt out element calls for 4
replacement head, abthough it would appear readily
possible 1o adapt the head to 1ake a standard glow plug.
should this become necessary (e.g.. for engines pur-
chased in this country and failing a supply of replace-
ment heads). It is rather surprising, in fact, that an
integral element has been used in an engine of this size

Summarising, a very clever design and a nicely made
engine which, for its price. must be something quite
exceptional in value in the States. We endorse i1s easy
starting and good running characteristics, but it is
rather a “'lot of engine™ for the power 1t delivers,

lanuary, 1961
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SPECIFICATION
Displacement: 1-63% c.o. (099 ¢u. in)
Bore: -53 jn, Stroke: 453 in.
Bore Siroke ratu: 1017 Bare Weight: J ounces
Max. BEH P 44 BH.P. at 14,088 r.pm.
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Material specificatiiom
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Meanufucrarers: Fox Manufaciurnng Co. Ing,,
235 Towson Avenoe, Fort Smith, Arkansas, LLSA,

4 RADIAL
- — MOUNT

BEAN -é’:-_--.—'_i-:e-_'é-._-u'—ﬂ
MOUNT




LOGGING THE
MOTOR MART

FOX. .15

DATA:
Bore: 59"
Stroke: .55
Displacement: .15 cu, ft.
Bore to stroke ratio: 1.07 to 1
Bare weight: 3.8 oz,
Max. torque: 19.6 in, oz. at 11,000 r.p.m.
Max horsepower: .24 at 13,400 r.p.m.
Power rafing: 1.6 h.p. per cu. in.
Power to weight ratie: 1.01 h.p. per Ib.
Cylinder hedd: Die cast aluminum, 4 mounting
screws No, 4-48, .010" aluminum gasket
Cylinder: Steel alloy, squared ports, lapped. fit
with piston
Piston: Melhanite, 1/10” high baffle; fiat top
Piston pin: Hardened steel rod, no end pads
Connecting rod: Die cast aluminum
Crankshoft: Hardened steel, counterbalanced,
squared port, spline drive, No. 1032 threads
| Crankease: Die cast aluminum includes 35" id.
bronze bearing, beam mounting lugs, right-
hand exhaust, venturi intake
Spray bar: Brass, press fit in intake, 2 rings for
fuel-line sealing
Prop mounting: ¥y diameter hole required, No.
10-32 nut
Manufacturer: Fox Manufacturing Co., Fort Smith,
Arkansas
Price with glowplug—$6.95

@ The Fox .15 is what might be called
“A real good engine.” It is low in first
cost and if the materials used are as
good as the larger Fox engines, and
they appear to be, the .15 should out-
wear many models.

The engine handles easily with hot
or cold starts and is not easily flooded
if one remembers that it is not a
through exhaust type engine. Speed
adjustment is quite broad and a range
of props from 6” through 10” in diame-
ter are handled well. It was noted that
the coiled spring to retain the needle
valve setting has an interesting action.
After creeping up to the maximum
r.p.m.s, by adjusting the needle valve
while watching the strobotac, the r.p.m.
readings always dropped when we let
go of the needle., The spring, it seems,
was partly wound up by the needle be-
ing turned for adjustment and return-
ed to a slightly rich setting when the
finger pressure was removed. The ac-
tion, of course, is just what should be
done before launching a model because
the engine will lean out in the air due
to the reduced prop load.

FOX

.15
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ENGINE ANALYSIS No. 61

by R. H. Warring
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ENGINE ANALYSIS
NUMBER 124
By R. Warring

FOX 15
R/C

Duke Fox is one of those energetic engine manufac-
turers who has gone ouf to produce just about every
type and size of engine modellers could want—all
glow, of course—and at the same time appears never
satisfied with a production design, for there are al-
ways new models, detail differences and re-designs
coming out. The Fox 15 is one of the standard
models which have survived unchanged since 1962
and in its straight or ‘X’ form offers high-revving
performance at a very low price ($6.95 in America).
Actually it is a little on the flimsy side for high
speed work, and for such duties is made available
with alternative (and much more expensive) crank-
case, cylinder and piston and con. rod assemblies.

The Fox 15 R{C features the normal ‘X’ construc-
tion plus an original design of throttle unit and
otherwise appears unchanged. A substantial alumi-
nium spacer, approximately 4% in. thick, is fitted
under the head to increase the head volume and thus
reduce the compression ratio, making it suitable for
operating on low-nitro fuels (with, naturally, a loss
of high speed performance). We found the 15 R/C
ran smoothly and well on a straight fuel,

The throttle unit is interesting, not only because it
is different from the usual barrel type but also be-
cause of its efficiency in providing positive progres-
sive response and rapid pick-up from slow running
to full throtile. We found it virtually impossible to
‘beat’ the throttle by even the most rapid movement,
and pick-up was just as rapid after running at slow
speed for an extended period. In fact, it is about
the best functional throttle we have come across to
date on an engine of this size—and ideal for radio
control.

We originally thought that it would prove trouble-
some through air leakage, since the moving throtile
assembly is a very loose fit in the intake tube, with
plenty of slack movement from side to side. This
does not appear to have any effect on running, so
can only be said to be advantageous in providing &
very free throttle movement.

The throttle starts off life as a typical ‘barrel’ or
cylinder which can rotate in the intake but the
centre section is reduced by flats on either side to
give what is, in effect, a rectangular spray bar with
spray holes in each of the flats. In the normal (open)
position, it does present a normal thick spraybar
appearance, in fact. Rotation of the throitle then
turns the flats until they become angled to the air-
flow entering the intake, presenting progressively
more and more restriction. The bulk of the intake

area is closed in the ‘slow’ position, but with a com-
pensating air passage provided by a groove at the
top of one of the flats. This throtile movement —
more of a ‘butterfly’ than a barrel action—is coh-
necied to a conventional exhaust flap by a wire link,
producing a marked degree of silencing in the slow
running position.

A simple adjustable stop is provided by a screw
in the top of a wire arm for the slow running sel-
ting, this screw bearing against the front of the stub
exhaust casting. There is no forward or high speed
stop, which is a bit disconcerting for bench running
since the throttle can be advanced past the full speed
position and start again to act as a throttle by
richening the mixture once more. If pushed too far
forward the top of the arm carrying the ‘stop’ screw
can foul the propeller. In a model installation, of
course, it would be a simple matter—and necessary
—to arrange for a high speed ‘stop’ on the actuating
linkage to position the throttle correctly for fast run-
ning. This position is not critical, nor is the slow
speed running adjustment. Whilst it is possible to
adjust the latter to give bare ‘tick-over’ revs of the
order of 3,000 r.p.m. or less, we found that this did
to some extent modify the instant response of the
throttle, especially when using a small propeller, It
was found beslt to sacrifice some speed at the slow
end and adjusting to drop the normal flat-out speed
by about one half. This should still result in suffici-
ent loss of thrust for most R/C applications.

Constructionally the Fox 15 R/C is fairly ortho-
dox American practice—as far as a Fox engine is
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ever orthodox—with a very light, thin-walled crank-
case casling incorporating cylinder and iniake tube.
A stub exhaust is cast integral with the cylinder with
a pillar in the centre which is tapped for the screw
holding the pivoted exhaust flap (also a pressure die
casting). ¢

Component materials

The cylinder liner is of soft steel, with thin walls
with a narrow flange at the lop to locate the liner
for depth when inserted in the crankcase unit. Trans-
fer and exhaust poris are rectangular in shape and
cut directly in the liner walls. The corresponding
transfer passage is of generous proportions and
formed in the casting.

The piston is of cast iron, again unhardened, and
is of plain form, thin-walled, with a relatively tall
and thin deflector on the crown, arc-shaped at the
top to match the contours of the head. Connecling
rod is a light alloy pressure die casting or forging,
and the gudgeon pin is press fitted. The finned head
is a pressure die casting and is relatively deep with
a considerate mass of metal. Head shape is con-
toured with the plug offset to one side and angled.
The head attached via four Phillips head screws ex-
tending down into the crankcase unit with the afore-
mentioned spacer fitting a machined groove in the
bottom face of the head and resting on the flanged
top of the liner. If this spacer is removed there is
virtually no clearance between the piston deflector
and head at top dead centre.

Crankshaft is of hardened steel § in. diameter, step-
ping down abruptly to a .189 in, diameter threaded
length immediately in front of the journal. Intake
port is % in. x % in. cul square, opening into a 1 in.
diameter central hole in the shaft. The crank web is

E - 5|
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circular in form with a machined crescent shaped
counterbalance weight. Crankpin diameter is .155
in. The shaft runs in a well fitted bronze bush,
journal length being only 1 in. If anything the shafl
appears to be slightly ‘waisted® giving a slightly
tight, but by no means excessively tight fit.

Immediately in front of the journal the shaft is
keyed to take the prop driver, which is a simple and
very light alloy casting with a good serrated gripping
face. We feel that the protruding length of shaft is
on the vulnerable side, and another minor criticism
here is that the prop retaining nut could have been
a full nut to advantage, rather than a half (thin) nut.

A sportsman’s engine

The test was made on the basis that here is an R/C
engine designed to run on the cheapest possible fuel.
No attempt has been made to extract absolute power
in the accompanying figures. We have used the
engine just as would an average sports flier. Reducing
the thickness of the spacer under the head to increase
the compression ratio would undoubtedly improve
performance, although possibly at the expense of
needing nitrated fuel to promote smooth running at
high speeds. On straight fuel we ook test running
up to 15,000 r.p.m. and beyond with propellers and
running remained quite smooth.

Summarising, we would rate the Fox 15 R/C high
as a radio model engine, especially for smaller models
where power requirements are not so critical and
light weight is useful. It scores pariicularly on hav-
ing a very good throttle and a low level of vibration

B - 1 ® =
when running. It is also an 'extremely light engine
for its displacement and therefore suits many 1.5 c.c.
designs,

Specifieation

Displacement : 242 eia)
cu.in.).

Bore: 580 in.

Stroke: .540 [n.

Waight @ 3 oz.

Max. poper: .22

r.p.m.

Mazx. torque: 19 oz.-in, at 10,000

r.p.m.
Power rating ;
Power fwetght

Ter oz.
Material specilication
Orankecase wnit: pressure die cast

light alloy.

Crankcase bmek cover: pressure die
cast lght alloy, attached by two

(. 1476

B.H.P. at 13,000

001 B.H.P, per ec.c.
rafio: .08 B.H.P.

BOTEWS,

Cylinder liner: Leaded steel (un-

hardened).

Pigton ; cast iron.

Cyilinder head : light alloy pressure

die-casting.

Connectling rod: light alloy.

Crankshaft; alloy steel, hardened
and ground to finish.
Main bearing : bronze.

ACTUAL SIZE

Throttle: rotating spraybar .In
brass; unit retained by spring
cirelip.

Propeller — R.P.M.

Figures

Top Flite. (nylon) 8 x 6 10,200

9x 4 10,500

Bx 4 13,200

T:X 4 14,200

Trucut 8 x 4 13,000

K-K ¢nylon} 9 x 4 10, 800
B8x 4 12,800

Tx 6 12,400

Fuel used: Ahercury 45. )
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FOX .15 R/

External changes are minor and include spinner-nut, machined head, extra
throttle arm and improvements to the throttle linkoge and adjustment.

The inside story of the new .15 R/C. Included are more costly 15XX grade
piston and connecting rod, plus new twin jet throttle and E ring clips.
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By P. G. F. CHINN

NEW DELUXE VERSION OF THE OLD LOW-
PRICED FOX .15 R/C HAS NUMEROUS RE-

FINEMENTS AND BIG BONUS IN POWER.

B Three years ago Fox announced the first Fox 15 R/C
based on the low-priced 15X engine and costing only $8.95.
The new 1965 15 R/C is a development of this engine and
is listed at $14.95.

At first sight, the $6 price increase may seem to be
hard to justify, since external changes do not appear to be
all that significant.

Therefore, before we go any further with this report, we
would like to put on record the following facts and find-
ings concerning this new model.

1. The 1965 15 R/C is equipped with the special piston/
cylinder assembly and connecting-rod that were the main
features of the $15. Fox 15XX competition engine. .

2. The original 15 R/C, when fitted with these XX grade
parts was sold, to special order, at $20.

3. The 1965 15 R/C has many additional refinements in-
cluding a more complex throttle.  (Continued on page 56)
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4. The power output of the 1965 15 R/C
is greatly improved, the peak bhp on test
being raised by over thirty percent com-
pared with the original 15 R/C. The new
engine 15 also very slightly lighter.

Let's take a closer look at the modifica-
tions that have been made to the new
engine.

To take the throttle assembly first, a
machined steel throttle valve rotor, with
separate high-speed and low-speed jets, is
used in place of the earlier brass rotor
which had no provision for adjusting idling
mixture strength. The rotor (of the usual
Fox pattern in which intake air is directed
each side of a flattened center portion in-
stead of through a cross-hole) is drilled
axially and threaded to take, from the
right-hand side, a brass needle-valve jet
and, from the opposite side, the externally
threaded valve needle. The fuel metered
by the needle-valve and released into the
interior of the rotor, is then fed into the
intake via two jet holes, one (the idling
jet) placed in the center of the rear “flat”
and the other one (the high-speed jet)
placed in the bottom of the rotor and off-
set to one side. :

Since the rotor is supported in a circular
bore intake, this offset location of the
high-speed jet means that it is only ex-
posed when the throttle approaches the
open position. At low speed sellings, the
jet is masked by the surrounding housing
and thereby becomes inoperative. The
idling jet, on the other hand, remains cx-
posed at all times and feeds continuously.

The correct mixture strength for normal
full speed running is controlled by the
needle-valve in the usual way. However,
as we have already remarked, the same
needle-valve also feeds the idling jet.
Therefore, to effect control of the amount
of fuel released by the idling jet, this has
its own metering adjustment. To operate
it, one first removes the fuel delivery tube,
thereby uncovering a small screwdriver
slot in the end of the brass inlet fitting that
is also the needle-valve jet. After slackening
the locknut on this, one can screw the brass
jet in (to lean out the idling mixture) or
out (to enrichen idling mixture). The
brass jet is, itself, acting as a needle valye
here, since its tip. (in addition to being
drilled to accept the regular needle-valve



tip), is extremely tapered and projects be-
vond the position of the idling jet hole and
thereby controls the amount of fuel fed
back to the idling jet.

As before, the throttle is coupled to a
centrally pivoted plate type exhaust valve
but many refinemenis have been made to
the whole assembly. Formerly, provision
for escapement or servo linkage was on
the exhaust valve only. On the new engine,
an additional (and adjustable) actuating
arm is fitted on the left hand side at the
carburetor. There is also a stop screw in
the front of the carb to set the full-speed
position and, on the stop screw which
sets the idle adjustment, a spring has been
added to reduce the risk of this becoming
unscrewed through vibration. Spring re-
taining clips are now fitted to both ends of
the rod coupling the exhaust plate to the
carburetor throttle.

The main body casting of the engine
is basically the same as the original model
except for a shorter, bigger bore mmk:.
This has had .1pprox|matc}y 9/64 m
machined off its height and about .018 in,
added to its bore. The cylinder head re-
tains the familiar Fox wedge pattern com-
bustion chamber, but has the addition of
two annular fins or ribs externally. Super-
ficially, the drop-in leaded steel cylinder
liner is unchanged. However, closer ex-
amination reveals that the cylinder ports
have been lowered quite substuntially and
this has had the effect of reducing the ex-
haust and bypass durations by around 12
degrees. OQur measurements gave the new
15R/C an exhaust timing of 68-68 deg.
and a bypass timing of 60-60.

The decompression spacer used under
the cylinder head on the original 15 R/C
and 15X, is omitted and an extra 10 thou.
gasket is added in its place. The substantial-

EE higher compression ratio resulting from
this, contributes much of the improved

it sliaft

power of the new model. The glowplug is
now a Fox Shieldmaster short-reach R/C
type with disc pattern shield. The improved
piston, as on the 15XX engine, is lightened
by having unwanted metal milled away
cach side of the wrist-pin bosses but leav-
ing an annular rib above the wrist-pin to
minimise ovality. An unusual feature of
the piston is the fitting of the wrist-pin
which is semi floating and can only be in-
serted from the front, the rear wrist-pin
hole being very slightly tapered. The 15XX
grade connecting rod. replacing the cheaper
pressure diecast rod of the older model,
15 fully machined from 248T aluminum
and is color anodized red.

Finally, appearance has been improved
with the substitution of the regular hexa-
gon prop nut by a neat machined aluminum
spinner-nut.

Two samples of the 15 R/C were sub-
mitted for test and examination indicated
that they had been run only very briefly.
However, virtually no break-in time was
called for. Naturally, we were cautious
about leaning out the engines too soon,
but a short series of runs totalling no more
than 15 minutes on each, convinced us
that both were ready to be given their head.
Just to make sure that they would be
sufficiently loosened up before being tested
for power output, however, we put in a
further 30-40 minutes running on each
engine. The opporlunity was taken to
record some prop rpm readings during this
time and these yielded the following aver-
ages on Missile Mist fuel: 8900 rpm on
10x3%2 Top-Flite wood, 9,900 rpm on 9x4
Tornado nylon, 10,500 rpm on 8x6 Top-
Flite nylon, 12,200 rpm on an 8x4 Power-
Flite nylon, 14,200 rpm on an 8-4 Power-
Prop, 15,000 on a 7x4 Tornado nylon and
16.700 rpm on a 7x4 Power-Prop.

These prop figures seemed to indicate
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that the 1965 15 R/C would have a some-
what different torque curve than the earlier
model and would peak at substantially
higher rpm. This much was, in fact, con-
ﬁrnu_:d by the dynamomeler test in which
maximum torque rose from less than 17
oz.in. to over 19 ozin. and maximum
power was realised at just over 16,000 rpm
instead of slightly less than 14,000 rpm,
The actual peak bhp recorded on our test
was very nearly 0.28 bhp compared with
0.21 bhp for the original engine.

Incidentally, after we had completed
tests on the engine and plotted the perform-
ance curves, we noticed that the output
of 0.28 bhp we had obtained was precisely
the figure claimed in a recent Fox ad., as
was 3500 rpm minimum idling speed
obtainable on an 8x4 prop. We had found
it possible to get the engine to idle as low
as 3000 rpm but pickup was then unreli-
able: in fact, under the cold conditions
obtaining at the time of testing, we found
that the 15 R/C preferred to be set for an
idling speed of about 3800-4000.

Starting was easy, the engine tending to

refer to be fairly wet for a cold start,
ut, when hot, re-starting readily without
priming or choking, provided that the fuel
line remained full. The 15 R/C would also
re-start quite easily with the throttle in the
idling position. The engine was easy to
adjust, the needle-valve being especially
non-critical.

To summarize then, the new 15 R/C
unquestionably has many worthwhile ad-
vantages over the original model. It is light,
powerful (it is certainly one of the most
powerful R/C 15's available anywhere)
and easy to handle. One final point: its
appetite for glow filaments seems 1o be
commendably modest: no plugs were burn-
ed out dunng extensive tests which in-
cluded running speeds of up to 18,000 rpm.

two-slrifgkc eycle
induction.

Coupled intake and exhaust throttle

valves.

Welght. 3.7 oz.
~ Displacement: 0.1476 cu.in. (2.419 c.c.)
‘Bore: 0.590 in. Stroke: 0.540 in.

Stroke/Bore Ratio:
Specific Output (as tested):
Power/Weight

bhp/1b.

0915 : 1

Ratio (as tested):

1.88 bhp/cu.in.

1.20

Manufacturer: Fox Manufacturing Com-
ny, 5305 Towson Avenue,

Price: $14.95 Fort Smith, Arkansas,

72903.
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Engine carries no name or identifying marks but is unmistakably Fox| Dual throttle arms are adjustable, prop stud replaceable as well.

® This recently introduced Schnuerle-
scavenged motor is the first entirely new
Fox 15 for nearly fifteen years; that is to
say, since the 15X replaced the original Fox
15 model in January 1962. Over the years
we have dealt in these columns with five
engines based on the 15X design: the stan-
dard 15X and 15XX contest engine, the 15X
R/C and the 1965 and 1970 15 R/ C models.

All these earlier Fox 15’s were open-loop
or crossflow scavenged motors with bushed
main bearings and were notable for their
compact overall dimensions, light weight
(under 4 oz) and low cost (the standard 15X
originally sold for only $6.95). The new
Schnuerle-scavenged engine is physically
larger, is more heftily constructed and offers
the option of a bronze bush or twin ball-
bearings to support the crankshaft.

For this report we chose the ball-bearing
model. Most of the component parts are
common to both versions but where they
differ is explained in the design and con-
struction notes that follow.

MAIN CASTING. The main casting com-
prises the crankcase, cylinder jacket and
bearing housing. It embodies large beam
mounting lugs, a rectangular exhaust stack

48

This new model Fox 15 features Schnuerle porting, twin ball
bearings, interchangeable heads with lots more top power.

and a flat diamond shaped saddle on which
the flange-fitting carburetor is mounted. Its
design follows that of the current Fox 40/45
series in its use of a very unconventional
backplate. This extends upward to just
below the eylinder cooling fins. Its removal
therefore exposes not only the crankcase in-
terior but also the rear of the cylinder liner
including the rear bypass port. In the 40/45
series engines this form of construction was

adopted to simplify the problem of coring
the casting for the three bypass passages
and presumably it was chosen for the new
15 for the same reason. The front and side
passages are formed in the main casting,
while the rear one is formed in the upper
part of the extended backplate.

The same basic main casting is used for
the plain bearing version of the 15. It differs
{Continued on page 98)

New 15 resembles current Fox 40/ 45 series New Cylinder head features interchangeable

in layout with usual crankcase and backplate.

inserts for different compression ratios.

MODEL AIRPLANE NEWS @ March, 1977
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only in that it is fitted with a full-length bronze
bushing and has the o.d. of the front huumﬁ
machined down to a smaller diameter a
tapered in profile.

CRANKSHAFT AND BEARINGS. The
hardened steel crankshaft has a larger diameter
main journal than that of previous Fox 15
motors, This is now 10 mm o.d. compared with
%" (9.5 mm) of the earlier models and runs in two
10x19 mm 9-ball steel-caged bearings. The in-
tegral solid crankpin is 4.7 mm (nominally 3/ 167)
din. and counterbalancing is cutaway web
flanks and a shallow crescent counterbalance,

The shaft is bored 6.35 mm (14") for the gas
passage which is fed from an |1 mm long rec-
tangular valve port, This uncovers a parallel sid-
ed intake port for a 190° induction period, timed,
according to our measurements, ABDC 1o
50° ATDC,

AL the front end, the shaft is fitted with a 316"
dia. prop stud and has the familiar Fox short
spline type fitting for the steel prop drive washer,

A different crankshaft is installed in the bushed

bearing motor. It has a smaller crankpin (3.9 mm,
or a nominal 5/32" dia.) on a 360° isk with
crescent counterweight. The shaft we examined
_agq; had a larger gas passage (6.7 mm or 17/647
id.).

CYLINDER AND PISTON ASSEMBLY. The
drop-in steel cylinder liner has a 0.590" bore, a
048" wall thickness and is located in the casting
in the usual way by a flange at the top. It has por-
ting arrangements that are very similar to those
of the Fox Hawk 60. The exhaust port is on the
right side and is flanked fore and aft by:i)rpus
ports angled to direct incoming gas 10 the left side
in the approved Schnuerle manner. Here the two
sireams are met an upward flow from the in-
clined “third™ or = st™ port but instead of using
a single port of moderate area here, the 15, like its
big brother, has two elongated ports of very large
anca.

Cylinder port timing features a long exhaust

riod of 160° of crank angle. The flanking

pass ports, according to measurements on our
test sampie, are open for 132° and the boost ports
for 126° of crank angle.

The lap piston, machined from Meehanite,
has a flat ectorless head and a wide skirt-port.
Internally it 1s machined to provide adequate
bosses for the wristpin an annular stiffening
rib above the bosses. unbushed connecting-
rod is machined from extruded alloy bar and 1s
coupled to the piston with a lightweight tubular
wristpin. The latter has an o.d. of 3.9 mm (5/32"
nominal) and is retained by wire arclips.
Reciprocating weight, as in previous Fox 15s, is
low. The bare piston weighs 5.4 grams or 6.1 gr.
with wristpin. e conrod weighs 1.7 gr.

CYLINDER HEAD. This is of a new two piece
design, mmprisi'éﬁ a finned die-cast outer com-
ponent and a machined central insert or “button™
as Fox calls it. The button plugs into the top of
the linder bore and forms the combustion
chamber, held in place by the finned part which is
tied to the main casting by four screws. The idea
is to enable different head buttons to be used for
low, medium or high compression. The combus-
tion chamber shape is unusual in that it com-
prises a wide (3.5 mm) sloped band surrounding a
small diameter but deep central depression con-
taining a Fox short-reach glowplug.

CARBURETOR. The unusual flange-fitting car-
buretor is of typical Fox design and differs ap-
pre