A TWO-PART article under the above title
was published in R.C.M.&E. back in 1970. At
that time there were approximately a dozen
different .60 class (10 ¢.c.) R/C engines on the
U.K. market. Today, seven years later, there
are twice as many and most of these are
entirely new models. Just a few of the earlier
designs remain and all of these have been
further developed and now appear in revised
and improved versions.

Our earlier survey, which included data
tables and sought to clarify the market situ-
ation for the benefit of prospective buyers, was
well received and it is hoped that the present
report will also be found useful both as a
‘buyer’s guide’ and, in the case of engine
enthusiasts, as a means of comparing engine
- specifications, etc.

All the 24 motors featured in this survey

have been put through our standard test pro-

cedures. It excludes those which we have not
personally tested, but these are, in fact, very
few. The only significant omissions at the
moment would appear to be the West German
Profi and the new Schnuerle scavenged front
rotary-valve Rossi R.60-FI from Italy. The ear-
lier crossflow scavenged rear disc valve Rossi
60 R/C has been tested (1972) since our earlier
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Left: Hirtenberger HP61F

Right: Enya 60 XF

survey, but this model is now out of pro-
duction.

Because of its length, the data table is being
split into two sections, the second of which will
be published next month. Engines are arranged
in alphabetical order so, this month, we have
the first dozen, covering initial letters up to K.
Most of the engines available to U.K. mod-
ellers are, of course, imported, the only British
made 10 c.c. units being the well-established
Merco 61 and the newer Meteor 60, both of
which will appear in Part 2 next month. (There
is a third British engine in the offing, the Red-
shift 60, the prototype of which we described in
R.C.M.&E. some months ago, but the pro-
duction model is not quite ready for release at
the time of writing).

Whether an engine is called a “60’ or a ‘61"
means little. For example, the 24 X 22mm bore
and stroke used by Enya, O.S., Super-Tigre
(all *60s’) and Webra and Yamada (both *61°)
produces a swept volume of 9.953 c.c. or just
over .607 cu. in., whereas the 24.5 x 21mm of

Left: Enya 60IlIB. Right:
Hirtenberger HP61FS
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the HP 61 gives 9.900 c.c. which, at .604 cu.
in., 1s nearer a ‘60",

General design trends

When our earlier survey was compiled, all
but two of the engines featured were of the
open-loop or crossflow scavenged type. The
exceptions werz the somewhat unorthodox
Hirtenberger HP 61, with its long shaft and rear
bell-valve induction system, and the then
brand-new development of it, the shaft-valve
HP 61F, both of which featured Schnuerle
scavenging. Today, about half of the 10 c.c.
R/C engines on the market are Schnuerle
scavenged or have porting systems which pro-
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duce similar gas flow patterns and enable
deflectorless pistons to be used.

Schnuerle porting systems have brought an
all-round increase in performance. Better
scavenging of exhaust gases from the cylinder
and the resulting increase in the quantity of
fresh gas introduced into the combustion
chamber has resulted in higher brake mean
effective pressures thereby increasing torque
over the whole load speed range, so that these
engines not only develop higher peak brake
horsepower but also deliver more power when
loaded down to full-throttle speeds well below
the peak. This means, of course, that the rpm
on larger props, as well as on ‘normal’ sizes,
are increased. For example, on 12, 13 or even
14 inch diameters (such as might be needed to
produce the static thrust necessary to lift a
large and heavy scale model) rpm may be
increased by between 500 and 1,000 compared
with the levels reached by the previous gen-
eration of 10 c.c. R/C engines, while on the 11
inch diameters more widely used for high per-

Left: Fox Hawk 60 Right:
Kraft 61

formance aerobatic models, the increase may
be as high as 1500 rpm.

Schnuerle scavenging apart, another factor
that has brought across-the-board power
increases has been a substantial enlargement in
carburettor effective choke areas. Back in
1968, the Merco Micro-Flo carburettor had
pointed the way with a 42mm? choke area at a
period when, for example, the Super-Tigre
ST.60 and G.60 both had choke areas of only
20mm? but, by the time our first ‘Sixty
Round-Up’ article appeared in 1970, Merco
had opted for a slightly more conservative
choke size and the average choke area used by
the other eleven engines featured was 26mm?.

Today, the average choke size works out at
around 36mm?. A figure of 30mm? appears to
be the safe maximum with non-assisted suction
feed, increasing to around 40mm? with low-
pressure assisted delivery, i.e. when the now
almost universal practice of employing
exhaust gas pressure tapped from the silencer
to pressurize the fuel tank is adopted. Even
larger choke sizes are practical, however, if a

Left: K & B ‘Pumper’ 61
Right: Bernhardt HB61
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controlled high-pressure fuel delivery system
is used. The best-known example of this is the
‘Perry Pump’ system in which the alternating
positive and negative pressures within the
crankcase are used to operate a diaphragm
pump built into the crankcase backplate. Fuel
1s drawn from the fuel tank to the pump and,
after passing through a pressure regulator sec-
tion, is delivered to a special Perry pressure
type carburettor having an effective choke
area of some 60mm?,

Not only does this permit a worthwhile
increase in power (for example, on the K&B
61, where it is available as a ready-installed
factory option, it produces a peak bhp increase
of approximately 10% compared with the
standard Perry suction carb of 29mm? effective
choke area), it also virtually isolates the car-
burettor from variations in fuel delivery pres-
sure thereby maintaining the fuel/air mixture
strength within combustible limits irrespective
of tank position or model attitude in flight.

The Perry pump and pressure carb system
can be purchased (at a cost of around £18) as a
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package to suit most of the leading front
rotary-valve engines, the pump itself being
ready installed in a replacement crankcase
backplate and the carburettor spigot sized to fit
the existing intake boss inside diameter. It is
applicable to both crossflow scavenged and
Schnuerle scavenged engines, but only of the
front rotary-valve type.

Another Perry development is “Perry Direc-
tional Porting’, otherwise known as PDP. This
is a simple modification to crossflow baffle-
piston engines to improve scavenging. Con-
sisting of the addition of a pair of narrow ver-
tical slit type transfer ports angled through the
cylinder wall between the exhaust and main
transfer ports, it is available as an optional
extra on the Bernhardt HB 61 (which then
becomes known as the HB 61-PDP) and is also
featured by the ringed-piston crossflow
scavenged version of the Super-Tigre G.60-FL
In modified form it is combined with Super-
Tigre’s own porting system and deflectorless
piston in the G.60-F1 ABC model to produce a
gas flow pattern very similar to Schnuerle
scavenging. A good example of the benefits of
combining both the Perry pump system and
PDP porting is to be seen in the ‘Lee Custom’
modified version of the K&B ‘Pumper’ 61
which, furtheraided by the attentions of engine
tuning expert Clarence Lee, with an increase in
the exhaust period and general ‘blueprinting’,
proved capable of equalling the performance of
more modern Schnuerle scavenged designs.

Left: Fox Eagle 60 Right:
K & B 61 Series 75

Apart from performance, Schnuerle
scavenging offers the advantages of somewhat
more even heat dispersal through the piston
and cylinder, resulting in cooler running and
reduced thermal distortion and this is reflected
in a general preference for Schnuerle
scavenged engines for helicopter use. In gen-
eral, the Schnuerle scavenged engines are a
little heavier than the crossflow scavenged
units but engine weights have not, on average,
significantly increased since ourearlier report.
At that time, 10 c.c. engine weights had
increased from the 12'2-14 oz. weights of the
earlier 60 R/C motors (such as the original Mk.
I Merco 61 and Super-Tigre ST 60) to an aver-
age of around 15.3 oz. Our current batch of two
strokes averages out at around 15.5 oz., the ST
60 and Merco 61 (both later versions of course)
still being the lightest at 13.2 oz. and 13.7 oz.
respectively and the Webra Speed 61R and
OPS Ursus 60 the heaviest at around 18 oz. (All
figures less silencers).

The popularity of the compact front rotary-
valve layout shows no sign of diminishing. The
three rear induction models listed in our 1970
survey are no longer produced and the sole
rear rotary-valve model listed this time is the
Webra Speed 61R. The adoption of the 15mm
crankshaft o.d., permitting the use of a large
bore (around 11mm) gas passage, was already
well established at the time of our 1970 survey
and the Merco remains the only shaft-valve
engine using a smaller size (V2 in. or 12.7mm).
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It may well be, with the 15mm size now being
used also for some high-performance .40 cu.
in. engines, that the next stage in the develop-
ment of front induction 60s will be towards
even larger shaft journals. Such a move was, in
fact, made a couple of years ago by O.S. when
the front end of the 60FSR was redesigned to
takea I6mmo.d. (11.7mmi.d.) shaft and, more
recently, by the Rossi brothers who have
adopted a 17mm (12mm i.d.) size for their

* powerful new R.60-FI. The forthcoming Red-

shift 60 also has a 12mm i.d. shaft.
Data Tables

The data contained in the tables being pub-
lished in this and next month'’s issue relates to
the actual motors examined and tested. A few
of these engines have undergone minor mod-
ifications since the date of our original reports
on them.

For example, in the interests of better noise
reduction, the Bernhardt HB 61 is now sup-
plied with a closed front expansion chamber
silencer in place of the original vented front
type supplied at the time of testing. This
reduces the outlet area from 142mm? to 60 sq.
mm and noise suppression can be regarded as
‘fair’ as distinct from the ‘poor’ rating given.
(Naturally a somewhat greater power loss with
this silencer must be expected).

Further notes on the tables will be contained
in the concluding part of this survey to be pub-
lished next month.
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