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INTRODUCTION

Itis now more than 14 years since the firstintroduction of the O.S. model 4-stroke which was to bring with it a revolution in model
aircraft thinking.

Although only developing half the torque of the 2-stroke, the 4-stroke has a much longer inlet period, better cylinder filling and
produces its maximum available thrust at much lower R.P.M. This makes it ideal for Scale and Sports flying using large propellers.
Beginning in 1976, the O.S. FS-60 slowly began to grow in popularity as a pleasant alternative to the 2-stroke because of its more
realistic lower pitched exhaust note and its semi scale appearance.

These first 4-strokes had a power rating of about 7 BHP for every 100 CC of engine capacity.

The cries for more horsepower grew louder and in 1982, the second generation of 4-strokes appeared. These engines
developed about 30 percent more power but an equally greater noise level, this resulting in the need for these new engines to be

fitted with Silencers.
These second generation engines rated about 9 BHP/100 CC. By 1987, with many more refinements such as better breathing

and improved combustion chamber design, O.S. 4-strokes aptly named Surpass, obtained an even higher output between 10 and
11 BHP/100 CC. During 1990, we saw the arrival of the FS-120 Surpass S.P. which has a Roots-type Supercharger producing 2

atmospheres of boost. This engine develops between 13.5 and 14.5 BHP/100 CC. . -
While servicing scores of O.S. 4-strokes over the past 8 years, | came to realize there is a need for a repair booklet containing

helpful hints about the function of these engines. As with any precision instrument, a 4-stroke needs careful service from time to

time to sustain a good performance over a long life.
When a fault occurs with your favorite 4-stroke, this booklet will help pinpoint the cause and show you how to correct the fault. |

hope the hints contained in the following pages, will add to your enjoyment of flying with the excellent range of O.S. model 4-stroke
engines.
Graham C. Rice
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The basic parts of the O0.S. FS-48.
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. Spring loaded Carburetor Choke
. Little End

Valve

. Crankweb

. Big End

. Gudgeon Pin

. Valve Spring Retainer
. Valve Spring

. Needle

. Crossed Helical Gear
. Woodruff Key

. Inlet Manifold

. Cylinder Liner

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Rocker Cover

Tappet Adjuster and Lock Nut
Rocker

Pushrod

Pushrod cover with “O" Rings
Crankcase Breather

Cam Follower

Camshaft

Drive Washer

Propeller Washer

Cam Cover

Propeller Nut

Glowplug
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Carbon deposits around the rim
(A) indicate oll content and needle
setting. The air space around the
element (B) promotes cooling and
has an effect on the plug's heat
rating.

Always use Glowplugs deslgned for 4-strokes,
similar to the O.S. “F".

(1) GLOWPLUGS

Glowplug elements contain various proportions of Platinum,
Iridium and Rhodium. The Platinum element, after initially receiving
a battery boost for starting, retains sufficient heat between firing by
the chemical reaction of the Methanol based gases.

The Glowplug element should be centered in its cavity and the
top coil level with the base of the plug, otherwise the Glowplug is
slightly retarded in its ignition.

The amount of air space around the element promotes cooling,
and has an effect on the plug’s heat rating.

When Castor based fuels deposit excessive carbon around the
lower rim of the Glowplug, it indicates the use of too high an oil
content and or too lean a needle setting.

If the element has a dull matt look, sometimes called frosted, its
future life is limited.

Synthetic oils burn clean without the carbon deposit and
therefore don't provide a visual guide to the running condition of the
engine.

Always use Glowplugs designed for 4-strokes like the O.S. “F"
and never use 2-stroke Long reach or Idle Bar plugs.

Early O.S. 4-stroke Heads have a flange at the bottom of the

Glowplug cavity and these plugs when tightened will damage the
threads in the head.

10
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(2) METHANOL

The advanced ignition characteristic of engines using Glowplugs
is ideally suited to the slow burning Methanol which burns well
without pre-ignition.

Like high compression 2-stroke racing engines running on
straight fuel, 4-strokes are quite sensitive to Methanol containing
water. Care should be taken to avoid partly filled containers of
Methanol and storage in damp conditions.

(3) NITROMETHANE

Nitromethane is a complex compound which liberates an
element of oxygen during combustion. This provides model
engines with a very effective form of super charging.

As with Methanol, Nitro needs to be kept free of moisture and
stored in a light proof container.

The amount used in 4-strokes varies between 5 and 15 percent
of the total fuel.

1"
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(4) OIL CONTENT

Using a fuel too high in castor oil content, i.e., 20 percent and
over, advances piston compression which can cause pre-ignition.

Early model 4-strokes often pre-ignited causing them to run in
reverse, loosening Propeller nuts.

At the introduction of 4-strokes, modelers were given no useful
instructions by manufacturers about the type of oil or the
percentage to use. They naturally assumed the amount used for
their 2-strokes would be suitable.

This level of Castor oil has a number of problems. Excessive
carbon formation on Valves, sticking Piston rings caused by
varnish and Bearing failure due to oil hardening when the engine is
not used for long periods.

Carburetor idle can be difficult particularly in cold, humid
weather. Many modelers revert to Nitromethane to smooth starting
and idle, but Nitromethane creates its own set of problems.

If engines are not adequately flushed out after flying, the Nitric
acid formed during the combustion process will later cause
corrosion to the Bearings.

However, to some extent, vegetable oils like Castor oil help to
neutralize these acids.
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(5) CRANKCASE BREATHER

Small amounts of excess oil should drip from the Crankcase
Breather (A) during running.

The clearance of this oil performs an important role in preventing
a pressure build-up in the Crankcase.

Atthe end of aday'’s flying, the Breather is used to inject After-run
or Gun oil into the engine as an attempt to curb engine corrosion.

Breathers are constantly being re-located by engine designers in
an attempt to help engine after-care.

However, oil injected via the Breather doesn't reach Bearings
and Camshaft equipment equally.

On no account should the Breather be used to pressurize a fuel

tank.

(6) QUALITY OF OIL CHECK

After removing the Glowplug, use a small Allen key to remove the
two screws holding the Rocker Cover.

Engine damage occurs when inadequate lubrication breaks
down, increasing metal to metal contact and overheating. These
breakdowns are most likely to occur where metal to metal contactis
at its heaviest. One such point is between the Camshaft lobe and
the head of the Cam follower. Tiny metal flakes combine with the
broken down oil to form a black metallic sludge. This sludge acts as
a cutting compound and quickly spreads throughout the engine
damaging Bearings and Piston Rings.

SO
iy,

Black metallic sludge from the
Camshaftareais pumped via the
Pushrod Covers to the Rocker Box.

(e
AR
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Examine the Camshaft, Cam followers and
Camshaft Bearings. NOTE: The timing mark Is
not in the timing position.

One central screw releases the Rocker

assembly (A). Loosen the Tappet C
Retainer Nuts (E) and wind back the

Tappet Adjusters.

When this is seen in the Rocker Box (A), or the Rocker Cover (B),
it has been pumped by the descending Piston from the Camshaft
area via the Pushrod Covers (C) to the Rocker Box.

Using the same Allen key, next remove the Cam Cover (D).
Examine the Camshaft, Cam followers and Camshaft Bearings for
sludge.

NOTE: The timing mark (E) is not in the timing position. Continue
with the strip down.

(7) ROCKER ASSEMBLY

The Rocker Asembly is removed by loosening one central Allen
head screw (A).

If your engine has the Support Frame Assembly (illust. 2), use
your smallest Allen key to loosen the two grub screws first (B), then
slide out the Rocker Shaft freeing the Rockers and their Spacer (C).
Then remove screw (D).

Loosen the Tappet Retainer Nuts (E) and wind back the Tappet
Adjusters.

Next lift out the two Pushrods, which are interchangeable and
have hardened dome ends to reduce wear.

First loosen the two grub screws (B), slide out
the Rocker Shaft holding the Rockers and their
Spacer (C). Remove screw (D) to unassemble the
Support Frame Assembly. Note which way it
assembles.
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(8) HEAD REMOVAL

Moving diagonally across the head, slacken all the Head Bolts.
Lift the Head releasing the Pushrod Covers (A). Watch for the “O”
Rings at both ends of the covers (B).

(9) THE CAM FOLLOWERS

Lift the Cam followers out from the top of their guides before
removing the Camshaft. The holes at the top of the Cam followers
(E) accept the Pushrods. Next, look carefully at the running faces of
the Cam followers.

If a groove is cut in the Cam follower (A), not enough oil is
reaching this surface. Add more oil to your fuel or change the type of
oil.

Because the surface hardness has been penetrated, this Cam
follower should be replaced.

When the Cam follower is working correctly, a close look will
reveal a polished area around the edge (B) with a dull spot in the

center

This indicates that the Cam follower is rotating correctly while
operaling.

Some early Cam followers have a central hole (C) with an inside
oil well (D) which is to lubricate the face of the Cam follower.

However, the edges of the hole (C) can break away. This Cam
follower should be replaced with the solid type.

Liftthe Head to release the
Pushrod Covers. Watch for the
“0"rings at both end's.

Cam follower damage (A) Is due to not enough oll
or using an unsuitable oll.

A correctly operating Cam follower has a
polished area around Its edge (B).

The Cam follower's surface Is olled through hole
(C) from its internal oll well (D).




(10) LOOKING AT THE CAMSHAFT

Hole (E) always points towards you when the Camshaft is sitting
in its housing.

The Exhaust Cam Lobe (F) operates the exhaust valve, the inlet
Lobe on the other side of the timing gear, the inlet valve.

The small punch mark on the side of the timing gear is the
Camshaft timing mark (G).

(11) VALVE SPRING TENSION

Small differences in Valve Spring tension can be felt (while the
Valves are attached to the head), by pressing down each Valve in

Hole (E) always points towards you when the turn. ) ‘ ‘ .
Camshaft is sitting in Its housing. (F) Is the Uneven Spring tension can be due to one spring slightly
Exhzusl Cam and (G) Is the Camshaft timing compressed (A) or a worn Valve Seat.

mark.

Running the engine above its practical operating R.P.M. will wear
Valve Seats. Differences in Valve Spring tension greally affect
engine performance and should be attended to immediately.

0.S. Valve Springs look much the same, but there are actually 7
different types used throughout the range of O.S. 4-strokes. It 15

best to check the computer numbers to be sure of fitting the correct
ones.

Uneven tension can be due to one spring
being slightly compressed.
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(12) DISMANTLING THE VALVES

Don't attempt to remove the Valve Springs while the head is
attached to the Crankcase.

First, place a finger on the Valve Head underneath and using a
thumb nail, press down on the Valve Spring at the same time slide
out the “C"” shaped Spring Retainer, slowly release the pressure
from the Spring.

When the Spring Retainer is below the top of the Rocker Box, a
small piece of tubing is needed as a spring depressor to reach down
into the Rocker Box.

The 0.S. FS-70, 91, 120 Surpass engines use a Split Collet
system to retain the Valve Springs. These are much more difficult to
assemble and require a special tool.

Using a thumb nail, press down on the valve
spring and slide out the "'C” shaped spring
retainer.

The “'C" shaped spring retainer (A).

0.S. 70, 91, 120 Surpass engines use a pair of
split collets (B).

A small piece of brass tubing about 30mm long,
7mm in diameter with a section of 5mm removed
(C), will help as a Spring depressor.




(13) VALVE FLOAT

The term valve float means the Cam follower, when operating, is
not in contact with the Camshaft lobe.

Over-rewing reduces Valve Spring tension and increases the
chance of Valve float. To avoid this problem, don't use propellers
smaller than those recommended by the manufacturer.

Adjust the propeller R.P.M. to the practical R.P.M. published on
the manufacturer's instruction sheet.

Use a tachometer to check ground revs. and allow 10 percent
extra for the engine unloading in the air. In power dives always
throttle back the carburetor to prevent the engine exceeding its
operating R.P.M.

(14) VALVE STEM AND GUIDE WEAR

Reverse the two Valves and place them in their respective quides.
Rock each Valve sideways to test for Valve Guide wear. Small
amounts of lubrication are pumped up the Valve Guides from the
piston cylinder by the motion of the Valves.

Valve Stem and Guide wear is caused by the same condition
mentioned in Valve Float.

Reverse the two Valves and place them in thelr
respective Guldes to test for wear.

Anthelooy !



(15) VALVE CLEANING

Because the Exhaust Valve becomes the hottest, most of the
carbon is deposited on it. Carbon collects mainly on the Valve Stem
under the head and also a little on the head of the Valve. This can be
scraped away using a blunt knife or blade. Care should be taken to
avoid scratching around the Valve edge where it seats (A) and also
on the bronze seat located in the Head.

(16) THE HEAD

Early O.S. model 4-strokes have the same diameter Inlet and
Exhaust Valves.

In the search for more power, a larger Inlet Valve was introduced
to deliver even more mixture to the combustion chamber, but this
means the exhaust valve is reduced proportionately. If the Exhaust
Valve becomes too small, the power gained from the larger Inlet
Valve is substantially offset by the smaller Exhaust Valve being
unable to adequately pass the hot Exhaust gases, leading to
overheating and increased carbon deposits.

Glowplugs, traditionally placed equally between the Inlet and
Exhaust valves, can be repositioned much closer to the hot
Exhaust Valve (B) which helps to keep them hotter while idling. As
the piston approaches TDC, the mixture is squeezed by the
Squishbands (C) from the outside edges of the cylinder towards the
ignition zone for more complete burning.

When cleaning, care should be taken not
to scratch the Valve Seat.

(A) is the two different size Valves, (B) the
Glowplug placed nearer the Exhaust
Valve, (C) the Squishbands.

OS Model 4 Stroke
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(17) INLET AND EXHAUST VALVE
OVERLAP AT IDLE

By leaving the Exhaust Valve open ofter TDC, we use the
momentum of the Exhaust gases to create a partial vacuum in the
cylinder. As the Inlet Valve is open during this overlap period,
Exhaust gas inertia assists the fresh mixture.

However, at idle, the fresh mixture has little momentum and the
piston will start to push the mixture back down the Inlet tract as it
comes up on the compression stroke.

Similarly, at the late closing of the Exhaust Valve, outgoing
Exhaust gases have low inertia at idle and the descending Piston
will cause these gases to be reversed back into the cylinder.

Engine designers electing to use a long overlap period between
inlet opening and exhaust closing for maximum power gain, can
have problems getting a high performance engine to idle properly
without reducing the diameter of the Inlet Manifold.
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(1 8) BACKPLATE, DRIVE WASHER, fvzgz’;;%mrzmggggv;
WOODRUFF KEY, PROPELLER fheBackaafeiYQ). PR
WASHER AND NUT

Check for wear in the Drive Washer keyway and also any

scraping on the Backplate.
Loose Propeller Nuts allow sideways movement of the Drive

Washer resulting in a worn keyway.
As the Camshaft is located at right angles to the Crankshaft and

driven by a crossed helical gear, both gears must hold their precise

position to ensure correct Cam timing.
Any rear movement of the Crankshaft will alter the timing.

(19) MARKING THE CONROD

Some Conrods are chamfered only on one side. This chamfer is

placed next to the Crankweb (B).
Before removing the Conrod from the engine, mark it with a

scrniber for correct assembly later.

Before removing the Conrod from the engine,
mark it with a scriber.

21
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Mark the top of the Piston before
removing (A).

This cast block (B) provides a
wall thickness to prevent
leakage through the Piston Ring
Keeper Hole.

(20) MARKING THE PISTON

Itis advisable to mark the top of the Piston (A) either fore or aft of
the Conrod center line, before extracting the Gudgeon Pin.

A careful look at the inside of O.S. Pistons will reveal a small
protruding cast block (B) attached to the base of the Gudgeon Pin
boss. This block provides a reasonable wall thickness to prevent
leakage of the cylinder pressure through the Piston Ring Keeper
Hole.

0.S. 4-stroke engines have no need for Piston Ring Keepers as
there are no cylinder ports to catch the ends of the Piston Ring.
However, O.S. engines are assembled with this internal cast block
always in the same position.

22
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(21) REMOVING GUDGEON PINS

If your 4-stroke has a Gudgeon Pin removal hole in the rear of the
Crankcase, the Gudgeon Pin must be extracted through it before
the Piston and Conrod can be removed.

To extract the Gudgeon Pin from the Piston, sharpen the end ofa
match and insert it through the Crankcase hole pressing it into the
center of the nylon end pad.

Slowly pull out the Gudgeon Pin. Sometimes only the end pad
comes away, then use an unsharpened match to withdraw the
Gudgeon.

If the Piston is heavily carboned, the Gudgeon Pin may be
difficult to extract due to a layer of carbon deposited around the
inner edge of the Piston’s Gudgeon Pin hole. This carbon can be
carefully removed with the point of a needle. In extreme cases,
such as seizure of the Gudgeon Pin to the Piston, it may require a
fairly drastic measure such as cutting the Conrod in half using a
Hobby Grinder.

S Model 4 Stroke
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A quick check of the distances between (A) and
(B) will show large bends.

(22) BENT CONRODS

Hydraulic locks are always possible with 2-strokes and
4-strokes. As fuel enters the 2-stroke Crankcase, a hydraulic lock is
less a problem, but because the 4-stroke's direct entry of fuel is into
the combustion chamber, excess fuel has no means of release. To
prevent bent Conrods, don't over-prime the 4-stroke and make sure
the Piston can turn over TDC by hand before connecting the
Glowplug battery.

Bent Conrods are a cause of engine vibration.

A quick check of the distances between (A) and (B) will show
large bends.

Slight bends are much harder to see and require the use of
special dial gauge equipment to locate the bend. Always replace
the Conrod if bent, never attempt to straighten it.







