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INSTRUCTIONS FOR O.S. max-46SF-H & max-46SF-HS ENGINES
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IMPORTANT: Before attempting to operate your engine, please read through these instructions so as to familiarize yourself
with its operation and various features. Also, please pay careful attention to the recommendations contained in the ‘‘Safety
Instructions and Warnings'’ leaflet enclosed. The MAX-46SF-H and MAX-46SF-HS are high-quality, high-performance engines
that have been developed specifically for radio-controlled helicopters. The MAX-46SF-HS differs from the MAX-46SF-H
insofar as it incorporates a rear starting device.

Like all O.S. engines, the MAX-46SF-H & MAX-46SF-HS engines are manufactured to standards of skilled craftsmanship that
have been developed through more than 50 years of O.S. engine production history. Fully computerized modern precision

machinery and selected top quality materials are employed to ensure consistent performance and long life.
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RUNNING-IN (“‘Breaking-in"’)

All internal-combustion engines benefit, to some degree,
from extra care when they are run for the first few times —
known as running-in or breaking-in. This is because the
working parts of a new engine take a little time to settle
down after being subjected to high temperatures and stress.
However, because O.S. engines are made with the aid of the
finest modern precision machinery and from the best and
most suitable materials, only a very short and simple
running-in procedure is required and can be carried out
with the engine installed in the model.

FIRST FLIGHT

For the first few flights with a new engine — i.e. while the
engine is being run-in — hover the model approximately
one :metre above the ground, taking care to avoid dusty
or sandy locations. Set the needle-valve for a slightly rich
mixture — not excessively rich as this may result in poor
throttle response and cause the engine to stop. To assist
the engine in becoming run-in as quickly as possible and,
at the same time, to avoid any risk of overheating, it is
recommended that its temperature is varied by alternately
lowering and raising its speed. In other words, instead of
running the engine at a constant speed continuously,
throttle down after about one minute of running, then
open the throttle again for another minute, and so on.

FUEL

When used in helicopters, engines are more frequently
required to run at medium revolutions than when used in
fixed wing models, and also to operate on a richer mixture
setting. In these conditions, for maximum reliability (since
it is vital in a helicopter that the engine should not stop in
flight) it is important that the fuel and glowplug should
be suitably matched to the engine. The most suitable fuel
for a particular engine can be selected by practical tests,
bearing in mind that, for the best throttle response, the
fuel should contain between 5% and 15% nitromethane.
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Lubricants can be either castor-oil or synthetics provided
that they are always of the best quality and that the total
oil content of the fuel is NOT LESS THAN 18%. Once the
type of fuel has been chosen after practical tests, it is
inadvisable to change the brand or type of fuel unneces-
sarily. This is because, in any engine, a change of fuel
may cause carbon deposits in the combustion chamber,
on the piston head or ring groove, to become ioosened
and redeposited elsewhere in the engine with the risk of
this causing unreliability of operation for a while. This
tends to occur most frequently when, after an engine has
peen run for a period on a fuel containing only castor-oil
lubricant, a change is made to one based on synthetic oil.

GLOWPLUG
Again, since the compatibility of the glowplug and fuel can
have a considerable effect on performance and reliability,
it is suggested that the user selects the R/C type plug
found most suitable after tests. Recommended O.S. glow-
plug is No.8.

REAR STARTER CONE

This device fitted to the 46SF-HS, enables the engine to
be quickly started by means of a conventional electric
starter. It eliminates the need for a starting belt and s
particularly valuable for scale helicopters. Make sure that
the direction of rotation of the electric starter is correct,
namely, clockwise. If necessary, reverse leads on battery
to provide clockwise rotation.

CARBURETTOR ADJUSTMENT

The carburettor of your engine has been factory set for
the approximate best result, but the setting may, in some
cases, vary slightly in accordance with fuel and climatic
conditions.

Remember, also, that, while the engine is being run-in
and the needle-valve is set on the rich side, the carburettor
cannot be expected to show its best response. Therefore,
it is recommended that you first run the engine with
the throttle settings as received. |f, however, the desired
throttle response is not obtained after the completion of
the running-in period, the carburettor should be re-adjusted
as follows.

Three adjustable controls are provided on the Type 4D

carburettor.

The Needle-Valve: For adjusting the mixture strength
when the throttle is fully open.

The Mixture Control Screw: For manually adjusting the
automatic mixture control valve in order to obtain
a stable idle and a smooth transition through the
medium speed range.

The Throttle Stop Screw: For establishing the minimum
idling speed.

In helicopter flight, throttle response at medium revolu-
tions (i.e. hovering speeds) is most important, since this is
a speed range widely used in helicopter flight. The optimum
mixture at mid-range will be obtained with a balanced
adjustment of both the Needle-Valve and the Mixture
Control Screw.

In a helicopter it is also vitally important that the engine
keeps running and that there is a quick and reliable
response to the throttle at all times in order to ensure safe
ascent and descent of the model. Therefore, please take
careful note of the procedures outlined below before
attempting to re-adjust the carburettor.

PROVISIONAL SETTINGS

Before starting the engine, check that the controls are

set as follows:

1) Open the Needle-Valve 1% to 2 turns from the fully
closed position.

2) Make sure that the Throttle Stop Screw is set, in con-
junction with the throttle lever linkage, so that (a)
the throttle rotor is fully open when the transmitter
throttle stick is fully advanced and (b} that the throttle
rotor is fully closed when both the throttle stick and
throttle trim lever are fully pulled back.
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ADJUSTMENT
A — Low Speed Performance — Mixture Control Screw
1) Start the engine with the transmitter throttle stick
in the closed position and the throttle trim lever set
at the mid position.
2) Adjust the throttle trim so that the highest possible
idling r.p.m. are obtained without actually engaging
the clutch.
Now increase engine r.p.m. by means of the throttle
stick until the helicopter just ‘floats’ above the ground,
allow the engine to warm up for about 10 seconds,
then gradually reduce r.p.m. and allow the engine to
idle for about 5 seconds.
Repeat, several times, this procedure of increasing r.p.m.
so that the model ‘floats’ after idling for 5 seconds an
the ground. While doing this, carefully observe the
exhaust smoke and the behaviour of the engine. If,
as the throttle is opened, the engine tends to hesitate
and to run with a low-pitched exhaust note and an
excess of exhaust smoke, the mixture is too rich. If,
on the other hand, when the throttle is opened, there
is a marked lack of exhaust smoke and the engine
quickly speeds up but runs ‘hard’, with a higher pitched
exhaust note and a tendency to overheat, the mixture
is too lean.
If the mixture is too rich, turn the Mixture Control
Screw clockwise. If the mixture is too lean, turn the
Mixture Control Screw counter-clockwise. Turn the
Mixture Control Screw 30 degrees at a time.
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B — High Speed Performance — Needle-Valve

The optimum Needle-Valve setting is usually 1% to 2 turns
open. It depends, of course, on (a) the individual character-
istics of the helicopter and its engine/muffler installation,
(b) the fuel used and (c) atmospheric conditions. The
Needle-Valve should be gradually closed until the highest
performance is obtained in flight at full power.

However, take care not to close the needle-valve to too
lean a setting and risk overheating the engine, in the pursuit
of maximum performance.

C — Mid-Range Performance — Throttle Response

As previously stated, in helicopter flight, throttle response
at medium (hovering) speeds — i.e. engine speeds widely
used in helicopter flight — is most important. If the Mixture
Control Screw (low speed) and Needie-Valve (high speed)
are properly balanced, the mixture will be correct, also,
through the medium speed range. If, however, minor
readjustments prove to be necessary for the best possible
throttle response, proceed as indicated by the following
symptoms and required corrective action.

1) If the mixture at mid-range is lean, gradually increased
engine speed is accompanied by diminished exhaust
smoke and a high-pitched exhaust note if hovering is
prolonged. In extreme cases, the engine will overheat
and lose speed, so that hovering cannot be maintained.
In this event, open the Needle-Valve 30 degrees and turn
the Mixture Control Screw 30 to 4b degrees counter-
clockwise.

If the mixture at mid-range is too rich, positive and
quick throttle response will not be obtained, the exhaust
smoke will be dense and the exhaust note will be lower,
probably accompanied by fuselage vibration. In this
event, close the Needle-Valve 30 degrees and turn the
Mixture Control Screw 30 to 45 degrees clockwise.
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Note: It is most important to make the Needle-Valve adjustment,
as well as the Mixture Control Screw adjustment, in incre-
ments of not more than 30 — 45 degrees, initially, as advised
above, reducing to 5 — 10 degrees, when seeking optimum
mid-range throttle response. Excessive readjustment will
upset either (A) Low-Speed Performance or (B} High-Speed
Performance. Carry out adjustments patiently until the best
batance of idling, hovering and high-speed performance is
achieved and the engine responds quickly and positively
to the throttie control. Throttle response at hovering speeds
is also affected by the relationship of the main rotor pitch
angie to throttle opening. If the optimum mid-range throttle
response cannot be obtained by the carburettor adjustments
described above, try adjusting the helicopter’s pitch control
characteristics.



REALIGNMENT OF MIXTURE CONTROL VALVE

In the course of making carburettor adjustments, it is just
possible that the mixture control valve may be inadvertent-
ly screwed in or out too far and thereby moved beyond
its effective adjustment range.

Its basic setting can be re-established as follows:

The basic (factory) setting is as shown in the main sketch,
i.e. with the shoulder portion ‘A’ exactly at a tangent to
the throttle rotor hole.

To return the mixture control valve to its original position,
first screw in the mixture control valve, while looking
into the rotor hole. Then gradually unscrew the mixture
control valve until ‘A’ is precisely tangential to the rotor
hole (i.e. so that ‘A" and ‘B’ are superimposed) as in the
main sketch.

CARE AND MAINTENANCE

1.

The minute particles of foreign matter, that are present
in any fuel can, may, by accumulating and partially
obstructing fuel flow, cause engine performance to
become erratic and unreliable. 0O.S. ‘Super-Filters’
(large and small) are available, as optional extras, to deal
with this problem. One of these filters, fitted to the
outlet tube inside your refueling container, will provent
the entry of foreign material into the fuel tank. It is
also recommended that a good in-line filter be installed
between the tank and carburettor.

. Then, inject some corrosion

2. Do not forget to clean the filters regularly to remove

dirt and lint that accumulate on the filter screens. Also,
clean the carburettor itself occasionally.

. At the end of each operating session, drain out any

fuel that may remain in the fuel tank. Afterwards,
energize the glowplug and try to restart the engine,
to burn off any fuel that may remain inside the engine.
Repeat this procedure until the engine fails to fire.
Try to eject fuel residue while the engine is still warm.
inhibiting oil into the
engine, and rotate the engine with an electric starter
for 4 to b seconds to distribute the oil to all the working
parts.

Warning! Do not inject an excessive amount of oil. I in
doubt, remove the glowplug before applying the electric
starter, so as to avoid the risk of a damaging hydraulic
lock within the cylinder.

These procedures will reduce the risks of corrosion or
difficult starting after a period of storage.

Finally, when cleaning the exterior of the engine, use
methanol or kerosene. Do not use gasoline or any
solvent that might damage the silicone tubing.
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&h Z Description - Code No. —— £ Description r *ﬁCode No.
46SF-H | 46SF-HS 46SF-H | 46SF-HS
T Tr—2 Crankcase 25401100 HBRryb-tub Gasket Set 2541401C
Y —ng g Rear Housing - 25421100 TS T e T kN YT G Crankshatt Bearing (Front) 26731002
9777 b Crankshaft 25402000 25402020 TS T XTI LT (k) Crankshaft Bearing (Rear} 26730005
YL E— St Cylinder Liner 25403110 2E—F4rT 0Tt Starting Shaft —— T 25421200
2k Piston 25403210 AB =TT T b RXTY 2T (G Starting Shaft Bearing (Front) 27381210
TeZRLULY Piston Ring 25303400 X5—F12FsxTR-AFUL () | Starting Shaft Bearing (Rear) 27381210
IR Heatsink Head 25404300 DX —AFAN-Tyw Rear Thrust Washer 21221500
EPI=E1 Connecting Rod 25305002 AB—F P A= Starting Cone C— | 2sa21300
EAR B Piston Pin 24806301 2A8—F4>7 - Bftl Starting Cone I.:fxl.ng Screw | —- 25421700
LA EUTAF— Piston Pin Retainer 24817100 ¥vJLg—-20ybIL{(4D) Carburettor Complete (4D) § 25381006
AN Tk Cover Plate 5407000 | — xFIL Y- (873) *0S-873 Silencer 345000
[N Ay Y Drive Washer 24908009 *¥IJRAToarTETH— * Silencer Extension Adaptor 25425600
TANT Ty Propeller Washer 23209003 *¥90°T7ET 42— * Exhaust Adaptor 90 degree ! 25425500
T Fans-Fuk Propeller Nut 23210007 *x Z— /= 48— (L) "% Super Filter (L) 72403050
200 1— ok Screw Set 25413010 '
*F1#473 3. %Optional extra part AR SR D 720 B CEE Y5222 H0EY
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4D¥ v JL 44— 2OV hILERGARE Carburettor Complete (4D)
5 E Description Code No. [ &h £ Description Code No.
jjjl/ % — Kk Carburettor Body 25381117 | O—%—+«Ahoy/i— —5 Throttle Stop Screw Assembly | 26781619
*oJLg—-0- 72— Carburettor Rotor 25381203 | O—%—-Xby/in— Throttie Stop Screw | 26681305
Z_KResRT —2 Needle Valve Assembly 27881900 || A—%—-Rbyst— KA E— Throtlle Stop Screw Holder | 26681803
Z—FK Needle 24981959 T4 KNEENLT Mixture Control Vaive 26781309
“Qry LT “O" Ring 24981837 “QruLg “O” Ring 24881824
e Set-screw 26381501 2QyMILT— L Throttle Lever 24981405
SR T RIS — Needle Valve Holder Assembly 27381940 tyb e 92— Set-screw 26381501
SFrob-RTULY Ratchet Spring 26711305 L A ) Nipple No 1 22681953
ICEY BN Y Rotor Spring 26781506 || ¥vILE— BRI IN Carburettor Rubber Gasket 46215000
¥vJL2-—Wfthl Carburettor Fixing Screw | 25081700

*EN# 733> % Optional extra part
= B SPECIFICATIONS
46SF-H | 46SF-HS
A Displacement 7.45¢c.(0.455¢cu.in.)
77'3' 7 Bore 22.0mm (0.866in.)

P S = Stroke 19.6am(0.772in.}

XA E &8 Practical R.P.M 2,000~17,000r.p.m

4 h Power Output 1.43PS/16,000r.p.m.

F ] Weight 3659 (12.902.) | 4659 (16.402.)
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