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INTRODUCTION

The Saito Company was originally founded in 1950 with
the introduction of their first steam engines. The model
engine enthusiasts would have to wait until 1979 before they
could become excited with the Saito Company's release of
their first model 4-stroke engine, the FA-30.

During 1980-81, Saito added three more engines — the
FA-40 and 45, and between these two singles, in May 1981,
their first twin cylinder engine — the FA-80T.

Between the years 1983 and 1985, another single cylinder
— the FA-120, then their second and third twins — the
FA-90T and FA-270T, and a new size of single — the FA-65.
It is interesting to note that the FA-90T features a vane-type
compressor and still remains a current engine with a moder-
ate power output of 6.7 BHP per 100cc. The FA-65 single has
an outstanding power output of 9.0 BHP per 100cc’s. Refer to
Section 10 for an explanation of Brake Horsepower per
100cc's.

In 1986, Saito released a host of 4-strokes: the FA-120S
— an upgrade of the earlier model; a single cylinder — the
FA-80, and the magnificent FA-325 — five cylinder radial;
and in 1987, the FA-50 single, and two twin cylinder engines
— the FA-130T and the FA-300T. The FA-50 was the first of
the Saito engines to top the 10.0 BHP per 100cc level.

In 1988, we saw the FA-45 updated to the FA-45S and the
introduction of the black finished Golden Knight engines —
the FA-50 GK and the FA-80 GK.

Saito continued on in 1989 with another big production
year, releasing four more engines: the FA-300T-DP,
FA-120S-DP, FA-270T-DP, and the FA-130T-D. The letters
"D" and "P" signify dual Glow Plugs and pump, of which
there are two systems designed to control harmful blow-by
gases and improve lubrication. The FA-120S-DP is an out-
standing engine which tops the 11.0 BHP per 100cc level.

In 1990, another Golden Knight — the FA-65 GK, and
then Saito reverted from their traditional twin Camshaft
layout to produce a single Camshaft design with their
FA-60T.

By 1992, we saw the introduction of the largest capacity
4-stroke single — the FA-1508 at 25cc's, and then the
FA-91S — producing 11.2 BHP per 100cc's, the best Saito
figure to date. Finally, in August 1993, another new twin —
the FA-100T.

It has been my great pleasure to be associated with the
Saito Company and write about their excellent range of
4-stroke engines. [ hope the hints I have collected in the fol-
lowing pages will add enjoyment to the operation of your
favorite Saito 4-stroke.

My sincerest thanks to Ken Anderson of the Hobby
Headquarters in Sydney, Australia, and to the Saito Company
for their assistance during the production of this book.

Gratiam @. Bice
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1. The Parts Of The Saito FA-40S
2. The Parts Of The FA-40S Carburetor
3, What You Will Need To Get Started
4, The Saito Singles
(1) Dismantling Saito Singles
(2) The Cylinder Barrel
(3) Handling Piston Rings
(4) Removing the Valves
(5) The Camshaft Housing
(6) Looking at the Camshaft
(7) Removing the Crankshaft
(8) Bearing Removal
(9) Cleaning Bearings
(10) Testing Bearings
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(12) Fitting the Valve Gear
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(14) The Timing Tool
(15) Setting the Timing
(16) The Cylinder Barrel
(17) The Rocker Arms
(18) Tappet Adjustment
(19) The Final Check
5. The Big Singles
(1) Dismantling the FA-120S-DP
(2) Carburetor and Backplate
(3) Piston and Conrod Assembly
(4) The Camshaft Housing

LIST OF SECTIONS

(5) The Camshaft
(6) The Crankshaft
(7) Releasing the Valves
(8) The Carburetor
(9) The Pump
(10) Assembling the Camshaft Housing
(11) Setting the Timing
(12) The Cylinder Barrel
6. Piston Rings And Lubrication
(1) Checking the Piston Ring Gap
7. Valve Spring Tension
(1) Valves and Valve Seats
8. Saito Glow Plugs
9. The Importance Of The
Choke/Bore Ratio
10. Brake Horsepower Per 100cc
11. Cylinder Head Efficiency
(1) Reading the Graph
12. The FA-60T
(1) Dismantling the FA-60T
(2) The Inlet Manifolds and Carburetor
(3) The Glow Plugs
(4) The Rocker Arms
(5) The Rear Covers (A), (B)
(6) The Camshaft
(7) The Cylinder Barrels
(8) Removing the Valves
(9) The Pistons
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(10) The Conrods (6) Camshaft Housings
e

: (7) Assembly of the FA-100T
(11) Assembling the FA-60T (8) Setting the Timing
83 }r’;]s;oTn ;r:g Cffict e (9) The Final Check _
iming 15. The FA-130T-D
(14) The Rocker Arms (1) To Dismantle
(15) The Final Check (2) The Rocker Arms
13. Thf':rF.‘;)-90T : (3) The Cylinder Barrels
(1) To Dismantle (4) Piston Rings
(2) The Rocker Arms (5) Removingbthe Valves
(3) Cylinder Barrels and Pistons

- (6) The Diaphragm Air Pump
(4) Piston Rings

(7) The Camshaft Housings
(5) Removing the Valves (8) Assembly of the FA-130T-D

(6) The Crankshaft (9) Setting the Timing
(7) The Vane-type Compressor (10) The Final Check
(8) The Camshafts 16. The Big Twins —

The FA-300T, FA-300T-DP

(9) The Timing of the FA-90T (1) To Dismantle the FA-300T

(10) Assembly of the FA-90T (2) The Rocker Arms
(11) Setting the Timing (3) The Cylinders
(12) The Special Timing Tool (4) The Camshaft Housings
(13) The Cylinder Barrels (5) The Crankshaft
(14) The Tappets (©) Asseﬂ}bly of the FA-300T
(15) The Vane Pump (7) The Timing
(16) The Final Check (8) The Cylinder Barrelg
14. The FA-100T ig) The RQCkEr Arms
(1) To Dismantle - (Tg)e 2‘}:: l;mal Check
(2) The Rocker Arms _ ' : (1) Th 7 _25?R5
(3) Cylinder Barrels and Pistons € Timing

(4) Piston Rings

(5) The Diaphragm Air Pump .



SECTION 1

The Parts Of The
Saito FA-40 Special

1. Rocker Cover 16. Cam Gear Shaft

2. Inlet Manifold "O" Ring 17. Camshaft with Inlet and Exhaust Cam Lobes
3. Inlet Manifold 18. Gudgeon Pin (Wrist Pin)
4. Carburetor 19. Cam Follower

5. Breather Nipple 20. Piston

6. Big End 21. Piston Ring

7. Crankshaft Counterbalance 22, Cylinder Barrel

8. Rear Bearing 23. Pushrod Covers

9. Crankshaft 24, Valve (Inlet)
10. Front Bearing 25. Valve Spring
11. Drive Washer and Tapered Collet 26. Pushrod
12. Propeller Nut 27. Rocker Arm
13. Propeller Washer 28. Rocker Arm Pin
14. Crankshaft Spacer 29. Tappet Adjustment Screw

15. Crankshaft Pinion Gear

~
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SECTION 2

Parts Of The FA-40
Special Carburetor

11
10

|

1. Barrel Stop Screw N : .
2. Throttle Lever | d 3 —
3. Idle Needle "O" Ring e
4. Throttle Barrel

5.Idle Needle <
6. Throttle Barrel Spring [ttt
7. Choke Valve Assembly m ®
8. Throttle Needle -

9. Throttle Needle Seat 8 -
10. Inlet Manifold Gasket 7 JL
11. Inlet Nipple Figure 2.1
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SECTION 3

What You Will Need
To Get Started

Before commencing to dismantle your favorite Saito, I
would like to make the following points. All Saito engines are
manufactured to the highest standards of workmanship, and
because of their extremely fine engineering tolerances should
at all times be treated as precision instruments.

Servicing your Saito 4-stroke requires careful attention to
detail, cleanliness, and a small but precise kit of tools. For
those modelers attempting this for the first time, it is not diffi-
cultand [ am sure the understanding you will gain from being
able to dismantle and service your favorite Saito will add a
new dimension to the total enjoyment of flying.

Saito Model 4/Strokes

Every Saito engine is supplied with an excellent tool kit
which contains almost all the tools you will need. For those
who don't have the kit, you will need to obtain the following
items before commencing to dismantle your single cylinder
Saito 4-stroke:

A set of Allen Keys, 1.5, 2.0, 2.5, 3.0mm in size; 0.1mm
thickness Feeler Gauge; a 4.0mm spanner to make Tappet
adjustments; and three additional items — a pair of tweezers
to assist in the removal of the "C" shaped Valve Spring
Retainers; a bottle of White Spirit (cleaning solvent) to clean
parts; and a small can of light machine oil, e.g., 3-In-One.



SECTION 4
The Saito Singles
Sub-sections 1-19 relate to the dismantling and assembly plated with hard chrome), using a Piston Ring.
of the following Saito single cylinder engines. All of these engines use a 2:1 Crankshaft/Camshaft ratio,
FA-40 Special in this case being 48/24 tooth.
FA-45 Special Except for the FA-918, all the Carburetors operate on the
same principle and provide a proper air/fuel metering system.

FA-50
FA-50 Golden Knight They use a moving Idle Needle and as the Carburetor Barrel
FA-65 closes, this needle reduces the amount of fuel entering the
FA-65 Golden Knight main jet, thus keeping the air/fuel ratio balanced. The
FA-80 Carburetor used on the FA-918S is of the "Split" design,
FA-80 Golden Knight details of which appear in Section 5(8).
FA-91S All the Valve Springs are the same length with the excep-
All but one of these engines are ABC (high silicon content tion of the FA-918S, and all use the "C" shaped Valve Spring
aluminum Piston, brass Cylinder Liner plated with hard Retainers.
chrome), using a Piston Ring. The FA-91S is AAC (high After removing the Glow Plug, refer to Section 8 and iden-

silicon content aluminum Piston, aluminum Cylinder Liner tify your Plug Type. It is important when replacing a Glow
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FA-50 Golden Knight FA-65 FA-65 Golden Knight

Plug that you use the correct one for your particular engine. has a dull look, sometimes referred to as "frosted," its future
Examining the plug element and surrounding rim can life is limited.

provide a few hints about the running condition of your engine. When castor oil based fuels burn, they gradually deposit
Glow Plug elements should be centered in their cavity carbon on the rim of the plug. If these deposits are excessive,

with the top coil level with the rim of the plug. If the element

¢

FA-80 FA-80 Golden Knight FA-91S
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needle settings. _ .
Synthetic oils burn without leaving carbon deposits and,

therefore, don't provide a guide to the running conditions of
your engine.

If you are dismantling your first Saito single, you might find
it helpful to refer to Figures 1.1 and 2.1 and the list of parts for
the FA-40 Special and its Carburetor at the front of this book.
(1) Dismantling Saito Singles

Using a 2.0mm Allen Key, remove the two Rocker Arm
Covers taking care not to damage the Rocker Cover Gaskets.
Important: Locating The Firing Top Dead Center (TDC).

Rotate the Drive Washer on the Crankshaft and at the same
time look down through the Glow Plug hole in the head and
position the Piston at TDC.

Rock the Drive Washer either side of the TDC position, at
the same time observing the up and down movement of the
two Rocker Arms. If there is no movement of the Rocker
Arms at TDC, then this is Firing TDC, the position we are
seeking. On the other hand, if one Rocker Arm moves up at
the same time as the other goes down, this also indicates
TDC, but not the Firing TDC. Proceed to turn the Drive
Washer one full rotation to bring the Piston to the Firing TDC
position. The reason for carrying out this procedure is to posi-
tion the Cam Followers at rest on the back of the Camshaft as
this releases pressure on the Rocker Arms so we can disman-
tle them.

Using a standard slotted screwdriver, unscrew each
Rocker Arm Pin to release the Rocker Arms and pull out the
Pushrods. Each Pushrod has one rounded end and a 3.0mm
long tapered end. The tapered end engages in the bottom of

10

the Rocker Arm adjustment screw.

Using a 2.5mm Allen Key, loosen the two screws holding
the Carburetor. Then easing it down from the Inlet Manifold,
turn it slightly counterclockwise. Take care not to lose the
aluminum gasket from the Cylinder end of the Manifold.

Next, remove the four screws holding the Backplate, take
care when handling the gasket.

(2) The Cylinder Barrel

Using the short end of a 2.5mm Allen Key, loosen each of
the four Cylinder Barrel screws, working diagonally across
the Cylinder to prevent any distortion to the Barrel. Slide the
Conrod from the Big End. Note the chamfer on one side of
the Big End Bearing of the Conrod. This chamfer faces
towards the Crankweb. There is also a small dimple mark on
the chamfer side, halfway up the shaft of the Conrod which is
also a guide to the correct side.

Slide out the Piston from the Cylinder Bore. Release the
Conrod from the Piston by removing the Gudgeon Pin (wrist
pin) with its dome-shaped Teflon End Pads.

(3) Handling Piston Rings

Piston Rings require careful handling to avoid stretching
or twisting them. To remove the Ring from the Piston, press
the Ring into the Ring groove on the opposite side to the Ring
gap. Then using your fingernails, stretch the Ring just enough
to ease it from the Ring groove (Figure 4.1).

When fitting a used Ring, note the color of the staining on
one side of the Ring. Place this stained side to the top of the

e e e e ———— ]
Saito Model 4/Strokes



Piston. See Section 6(1) for information on how to check the
Piston Ring gap.

(4) Removing The Valves

Before removing the Valves from the Cylinder, you will
need to make the following two items:

A small block of wood about 10.0mm square to go inside
the Cylinder Barrel and rest on the Valve head and long
enough to protrude a few millimeters out the bottom of the
Barrel. By sitting the end of the block on your bench, this will
prevent the Valve being depressed into the Cylinder Barrel
when you compress the Valve Spring.

You may also find the need for a Spring Depressor. This is
a small length of brass tubing, 6.0mm in diameter with a
5.0mm deep section removed from one side which will allow
the "C" shaped Valve Retainer to pass through when the
spring is depressed (Figure 4.2 and 4.3).

Use your fingernails to ease
the Piston Ring from the Piston.

Figure 4.1
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Spring Depressor made from 6mm
diameter tubing with cut-out.

Figure 4.2

A pair of tweezers are also handy to seize the "C" clip. For
further information on Valves and Valve Springs, refer to
Section 7(1).

(5) The Camshaft Housing

Remove the four screws which attach the Camshaft
Housing to the Crankcase. Take care not to damage the
gasket. Slacken, but do not remove the 1.5mm Grub Screw,
slide out the Cam Gear Shaft including the two Teflon Spacer
Washers. Push down the two Cam Followers from their
guides. Note the Cam Followers have a rounded end which
rests on the Cam Lobes and a hollow end where the Pushrod
engages. Inspect the rounded ends and if these show any
signs of wear, they should be replaced.

(6) Looking At The Camshaft
All Saito Camshafts for engine series FA-40, 45, 50, 65,

TR
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The "C" shaped Valve Spring Retainer.
Figure 4.3
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80, and 91 have the same 48 tooth Cam Gear which repre-
sents 7.5° of movement for each tooth on the Camshaft. The
Cam Lobe, furthest from the Cam Gear itself, controls the
movement of the Exhaust Valve, while the inner Lobe, the
Inlet Valve (Figure 4.4).

The FA-120S-DP and the FA-150S Camshafts, which are
much larger in dimensions, have a reduction in teeth from 48
down to 40 with each tooth representing a Camshaft move-
ment of 9°. It will also be noted that there is a considerable
change in the Exhaust Camshaft profile.

All Camshafts have a dimple timing mark on the gear face
opposite the precise tooth which needs to be engaged with
the Crankshaft at Top Dead Center for the engine to be cor-
rectly timed.

(7) Removing The Crankshaft
The Crankshaft Drive Washer is retained on the

(A) The Camshaft timing mark.
(B) Exhaust Cam Lobe.
(C) The Inlet Cam Lobe.

Crankshaft using a split collet system. These Drive Washers
can be quite difficult to remove without the use of a Drive
Washer Puller. The Saito Company doesn't provide one as an
accessory, so you may have to check around to see what is
commercially available,

After removing the Drive Washer, a light tap on the front
of the Crankshaft with a mallet will ease the Crankshaft, and
the Pinion Gear and spacer will drop out through the
Camshaft Housing cavity (Figure 4.5). The FA-80 and FA-80
Golden Knight engines have a much stronger system of
securing the Pinion Gear, using a short pin which lays along
the length of the Crankshaft, sometimes referred to as a
Scotch Key.

(8) Bearing Removal
In most cases, all that is necessary to remove the front and
rear Bearings from the Crankcase is to heat the case in a pot

The locating pin (A) on the Pinion Gear
(B) is the Crankshaft timing mark.
(C)Tthe Crankshaft Spacer.

Figure 4.5
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