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Instructions—Fairbanks-Morse Type ‘‘Z’’ Oil Engines 3

INSTRUCTIONS No. 2417D

For Setting Up and Operating Fairbanks-Morse
3 and 6 H.P. Type “Z’’ 0Oil Engines

1. Remove engine from crate, being very careful to avoid damage.

In the bundle of parts is the cylinder oil cup which is to be placed on the cylinder
oil pipe (on the ‘‘Closed Jacket’’ Engines a nipple is included which is to be screwed
into the cylinder). Put the pulley on the side opposite the governor using the bolts
sent. With the Steel Pulleys small clips are furnished to catch inside the rim go the
bolts will hold fast. When it is desired to place the pulley on the governor side, it
will be necessary to reverse the small dog in the starter crank so as to use it on the
other side, the direction of motion always being as shown in Fig. 3375, page 3.

2. If engine is to be located on a foundation, follow the regular foundation plans,
leaving two or three feet of room all round.

3. If the engine is installed in a building the silencer (26A, page 8) may be
removed and the exhaust pipe attached and carried outside. It should be short and
with few bends. The silencer must be attached to end of the pipe. Water may
collect in long exhaust pipes so a small hole or other drain should be provided at
the lowest place. When the pipe is long (20 feet) or has several elbows (4) the
pipe should be increased in size and better results will be observed if a cast iron
exhaust pot is installed near the engine.

4. These engines can use as fuel, Gasoline, Motor Spirits, Kerosene and some
varieties of Power Distillate. In this book we will call the fuel “oil fuel.”

5. Read the tags on the engine but do not remove them until you are familiar
with its operation.

WHAT TO DO BEFORE
STARTING.

6. Fill fuel tank with
the oil fuel to be used regu-
larly, using the tube (51 at
the left) and funnel that is
packed in the crate. Remove
funnel and tube after filling
tanlk.

7. Put water in hopper
but only enough at first to
cover top of cylinder. This
can be seen through the hole
in top of hopper. In cold
weather hot water will make
the engine easier to start.

Tighten Cylinder Head
Nuts.

Funnel

Filler
Tube, 51

8. Fill oil cup (527,
Filler page 8) with good Gas
Opening Engine Qil (we recommend

Hytest), and adjust oiler
to feed 12 drops per minute
on 3 H. P., 20 drops per
minute on 6 H. P. See that
the plug in the filling opening
is provided with good gasket
and screwed in tight to pre-
vent the oil being blown back. Gradually cut down the amount as the engine be-
comes worn in until in a month one-half the above quantities are used.

Fill the four grease cups. Two (503, page 9) are on main bearings, a small one
is on the cam gear hub (506, page 9). These should be serewed down one or two turns
until grease is forced freely into bearings. The fourth one (509, page 9) is on the
crank pin bearing.

9. With a hand oil can go over the engine and oil the governor and all other
places where there are oil holes, and where one part moves against another.

Filler

Cap, 49 T~ 8

(3378G)

When Engine
is Received,

Foundation,

If Located in
a Building.

Fuel.

Read Tags,

Fill Fuel Tank

Cooling Water

Tighten Nuts.
Oiling.

Oil by Hand.
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Starting and
Fuel Reservoir

Lock-Out
Lever.

Fuel Valve.

Starting,

Running on
0Oil Fuel,

Water Spray.

Fill Hopper.

To Stop.

TO START ENGINE.

10.  Drain the oil fuel from the fuel reservoir (44, page 2) by unscrewing the over-
flow valve (105, page 2) one or two turns, until the oil fuel runs back to tank. Open
cover to sec when it is drained. When empty close the overflow valve tightly. Fill
the reservoir with gasoline for starting and throw the fuel pump out of action by
pushing the pump lever (66, below) back away from its driving screw on the exhaust
rod, by means of the lock out lever (75, below). This is located on the cylinder
head side of the fuel reservoir.

11. Open fuel throttle valve (76A, page 9) about one turn.

. ..12. Bet the “Farly and Late” pin (333, page 3), with the mark “L’¢ up,
indicating late ignition.

13.  Holding the suction or upper valve open with the left hand, with the starter
crank spin the engine. After getting the engine in motion, release the suction valve
and half close the air inlet opening in bottom of reservoir with fingers of left hand
for one revolution only, and then remove fingers while still continuing to crank.
If held longer too much fuel will be drawn in. The mixture will not ignite if there
1s too much fuel in it, and the fuel must be forced out by eranking.

FAHRAANI

(3330G)

AFTER ENGINE IS STARTED.

14. After the engine takes its first impulse remove the starter crank. The
igniter should be set on running position with the mark I up—this is the point of
early ignition. The throttle should be again adjusted to give as little fuel as the
engine will run on. After the engine is running nicely adjust the throttle valve.
The position at final test on distillate was with the mark straight down, but it should
be adjusted to give as little fuel as the engine will run on. The position varies with
the fuel and the temperature.

15. The engine will usually run on oil fuel after using one reservoir full of gasoline.
When engine is warm enough to run on oil fuel the fue pump should be thrown into
action by throwing out lock-out lever (75 above).

16. The water throttle valve (219A above) on cylinder head should not be opened
except to quiet hard explosions which may be noticed when engine is on heavy con-
tinuous load, and only enough to serve the purpose. This valve must be closed a few
minutes before stopping engine so that the interior of the cylinder will be dry. The
valve is on 6 H. P. engines only.

17. Fill water hopper two-thirds full and replenish this water as it evaporates.

It is expected to boil away.
TO STOP ENGINE.
18. To stop engine, first close water throttle valve (219A), then close throttle
v}:la,lve (76A), then close cylinder oiler (527, page 8), and in freezing weather, drain out
the water.
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3375G)

DESCRIPTION OF PARTS OF ENGINE AND MANNER OF
ADJUSTMENT.,

19. The cam gear is marked with two center punch marks on face of tooth. The
pinion (29 above) on crank shaft has one tooth with two center punch marks. This
tooth should come between the two marked ones on the large gear. (28 above).

If engine is taken apart and the marks on gears cannot be found, or if old gear
is replaced by a new one, the engine should be timed as follows:

fones]

(.ﬂ\,,

Fial (1833GN)
At this position of the crank on the exhaust stroke, the exhaust valve begins to open.



2417D
fla.2
(1834GN)
At this position of the erank on the suction stroke, the exhaust valve closes.
Setting Gears, Place the crank (25A page 9) in a vertical position and pointing up. Then set the

Valve
Timing.

Temperature

of Cooling
Water,

Engine Jacket
Broken by
Freezing.

Non-Freezing
Solution.

Fuel Supply.

Suction Valves

Exhaust
Valve.

cam gear with the nose of the cam straight up. Next see that there is about 1/16”
clearance between end of exhaust rod and adjusting screw in the valve rocker arm.

g(\)xcbh Ia setting should bring the valve timing very nearly as described in paragraph
elow.

20. The cam should begin to open the exhaust valve 30° to 35° before outer
dead center (Fig. 1833GN). The cam should close the exhaust valve when the erank
AB is in the position shown in Fig. 1834GN, or about 5° above the inner dead center.
The valve can be turned with the fingers the instant it ig lifted from its seat.

21. While operating engine the hopper should not be filled more than three-
fourths full of water, otherwise water will splash out more or less when it boils. The
water should never be allowed to fall as low as the top of the cylinder wall, as the
cylinder will then get too hot. It is to be expected that the water will boil under
heavy load and the engine will work properly when the water is boiling. Put in
more water as it evaporates.

22. The engine jacket is liable to be broken by freezing if water is left in during
cold weather unless nonfreezing solution is used.

23. A non-freezing mixture of calcium chloride and water may be used in the
jacket. Three pounds of calcium chloride to each gallon of water will not freeze solid
at zero Fahrenheit. It is advisable, however, to drain the jacket in freezing weather
when the engine is not is use.

24.  Each engine is regularly equipped with a cast iron sub-base (62A, page 3)
containing a galvanized steel fuel tank (15A, page 8) which is sent out piped up com-
plete.  The filler opening (page 1) in tank 1s on side of engine opposite governor.
In filling, use the tin funnel and filler tube (51, page 1) supplied with engine. Replace
cap (49, page 1) after filling to prevent water and foreign matter entering and keep
small vent hole in cap open. Water will separate from the oil fuel and remain at the
bottom, so the tank should be drained occasionally to remove the water.

25. The suction valve (9, page 2) is an ordinary check valve, automatic in its
action and has a lift of about three-eights of an inch, ~ The lift is limited by means of
a spring (310, page 8) on the valve stem. This valve is also fitted with a friction
spring (120, page 8) causing a friction on the suction valve spring collar (121, page 8)
thus retarding the rapid motion of the valve and preventing noise. Oil friction spring.

26. 'The exhaust valve (10, page 3) like the suction valve, lies in a horizontal

osition with the stem extending through a guide in the cylinder head. A spring
eld under compression by a washer and pin on both the suction and exhaust valves
holds these valves to their seats. If valve stem shows tendency to stick, squirt a
little kerosene on the stem and work it back and forth. Then oil with lubricating oil.
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27. Should the engine at any time on starting turn too easily or have lost its
compression, it is evident that a leak is taking place, and the suction valve as well as
exhaust valve should be examined; they may not scat properly. If they do seat
properly examinc piston (see paragraph 34 below).

28, If it is necessary to reseat the suction or exhaust valve the eylinder head (3,
page 8) must be removed and the valve ground with fine abrasive, such as ground
glass or emery and oil. Revolve valve on its seat in alternate directions, lifting
from its seat frequently to distribute the abrasive. Carefully clean both valve and
seat with gasoline before replacing.

29.  Asbestos gaskets hold better if covered with linseed or lubricating oil when
applied. After putting on new gasket (190, page 3) the nuts should be tightened
again when engine is hot.

30. The governor located on the side of the engine base driven from the cam
gear (28, page 3), controls the movement of the butterfly valve (203, page 3) located in
the suction passage in the cylinder head. The governor is fitted with a friction spring
(33, page 8) the purpose of which is to steady the governor action. The force of the
spring can be easily adjusted by small screw. If there is too much tension the governor
will be slow to respond to change in load. If not enough tension, the engine will race.

31. If it is necessary for any reason to reset the butterfly crank arm (206, page
8) it will be well to remove the reservoir first so that the butterfly {203) can be seen.
Take cotter pin out of butterfly crank end of governor rod (205, page 3) remove end
of governor rod (205) from crank (206, page 3). Pull one governor weight (82) out as
far as it will go and then put a wedge under it to hold it in that position. Slightly
loosen clamp screw of crank (206). Close butterfly with finger and set crank so that
governor rod lacks %" from dropping in hole of crank. Remove wedge from under
governor weight. Tighten clamp screw of ecrank (206) and reassemble parts removed.
If the above instructions are followed the engine can, under no condition, run away.

. 32. The governor normally holds the engine at its rated speed, but each engine
is provided with a speed regulator which decreases the speed by screwing the knurled
head screw (224, page 3) in,

REMOVING FUEL PIPING

33. Ifit should benecessary to remove fuel piping, be careful in swinging reservoir
and piping out for removal or in replacing same be careful not to bend the fuel nozzle
(223, page 3) on the reservoir. The fuel nozzle should be straight. The engine
would not run properly if the relative position of this nozzle with the governing
butterfly valve were changed.

(3383G)

CLEANING PISTON AND RINGS

34. After some months of use the piston may be removed to clean the rings.
To do this take off oil shield and unbolt crank bearings. Turn crank to extreme
out position. The piston may now be withdrawn. Replace piston in its original
position, and all parts in the reverse order from which they were removed. The
iston may be cleaned with kerosene or a hot solution of lye and water, the rings
oosened and the grooves cleaned. Oil piston well before replacing. In replacing
piston turn it bottom side up so that the stop pins can be seen, otherwise the rings
may be broken. Be sure to turn it right side up before connecting up connecting rod
otherwise the pin will get no oil.

The rings can be removed from piston by taking three strips of tin about one-half
inch wide and six inches long; slip one piece of tin under the middle of the ring and over
the ring groove, then with the help of a secrew driver the other strips can be slipped
under the ends and the rings iun turn slipped off the piston.

Lost
Compresasion.

Cleaning and
Regrinding
Valves.

Gaskoets.

Action of
Governor,

Butterfly
Valve,

Decreasing
Engine Speed,

Piping.

To Removs
Piston.
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REPAIR PARTS LIST

For Fairbanks-Morse 3 and 6 H. P. Throttling Governor

Type “Z’’ 0Oil Engines

This list covers 3 H. P. engines after No. 268918, and 6 H. P. engines after No.
267230,

When ordering parts, always give the size, type and Shop Number of the engine.
The Number is very important. It is stamped on the top of the cylinder and cylinder
head flanges. Do not fail to give it.

Parts may be ordered individually or in groups.

A GROUP NUMBER printed in HEAVY TYPE, followed by the letter **C,” such as
‘8-C" covers all items in that paragraph down to the first horizontal line, thus—— .
An ordinary repair number printed in light type (such as ““3"), covers that one part only.

1 A géoup may be ordered less certain specified parts, for example *‘3-C less Nos. 9-C
and 10-C.”
L Anydpart without a repair number is listed directly after the numbered part with which
it is used.

For repairs on 3 H. P. engines previous to No. 185864 and 6 H. P. engines previous to
No. 185978, see repair parts and price list No. 9417.

For repairs on 3 H. P. engines between 185864 and 268918, and 6 H.P. engines between
185978 and 267250 see Instractions 2417C.

Repair No. of
Nos. Included | Pieces
- The Group Number in heavy type, when shown at the head of a group | in Group used
ranged jof parts, includes all items mentioned in that group. Number for
Numer- 3oré6
ically H.P.
1-C I.C Cylinder and Base. ..............co it 1
1 Cylinder and base always fitted with. . ..
327 Cylinder drainplug............... .. .
328 Base drainplug........
301 Igniter clamp stud (1)..
312 Cylinder to head long stud (1)
313 Cylinder to head short studs (3)..................... ..
1 12 Main bearing caps (2) . ..ottt e 1-C 1
Main bearing cap cap 8erews (4) . ... i e s
Main bearing cap cap screw Jlock washers (4).......... ... i,
126 Main bearing shims (8et 0f 8).voee it i e
195 X e TN ) N A
Name plate rubber washers (2). ... . ..o ot i
Name plate brass machinescrews (2)............... ... .. coiiiiiiiii.,
22 Main bearing upper liners. ..o ot 2
23 Main bearing lower linera. ............ .. . e 2
Cylinder to Sub-base Cap Serew. . ... 4
i
3-C 3-C Cylinder Head............ R 1
[ Cylinder head—always fitted with. ... ... ..
l203 Butterfly valve. .o e
3 204 Butterfly valveshalt. ... .. . . i e 3-C 1
Butterfly valve shaft serews (2) ..o i i
Butterfly valve shaft, screw lock washers (2)......... . ... ... ... .....
9-C Suction valve—completo. ..o i i
10-C Exhaust valve—complete. .. ... oo e
217-C | Water throttle fitting—complete, 6 2. P.only. .. ... .. ... . ... .. ... oo
4A-C 4A-C Combination Fuel Reservoir..................... .. it 1
4A Reservoir body, always fitted with, . ............ ... ... ... ... ..
4A 223 Reservoirnozzleand bushing. .......c.ovviii i i e 4AC 1
Reservoir pipe plug . .. . e
Reservoir cotter (through boss for 75 lockout lever)...................... .
60 ReBeIVOIT OV, . i it ittt e e e e e H
314 RV OIr COVET BP M. .. . iiiiir e ierrnreneruaraenasranennnonsonsescannsloneroneannes 1
65-C | Reservoir fuel pump plunger complete... .....ooiviiiiiiiiiiir o e aiaienans. 1
66 Reservoir fuel pump plunger lever. . ... ..o i i e 1
67 Reservoir fuel pump plunger lever fulcrum pinwith cotter. .. ............ ... ... ... 1
75 Reservoir fuel pump plunger lever lockout lever................oco i ol .. 1
76A Reservoirneedle valve................. ..o ia., 1
311 Reservoir needle valve spring 1
105 Reservoir overflow valve 1
302 Reservoir pump valve. .. e 1
300 Reservoir plunger 8pTing ... . ... ittt e 1




Repair Parts List—Fairbanks-Morse Type ‘‘Z’’ 0il Engines 3417D
Repair No. of
N‘e)s. Included | Pisces
Ar- The Group Number in heavy type, when shown at the head of a group| in Group used
ranged |of parts, includes all items mentioned inh that group. Number for
Numer- Joré
ically HP:
Reservoir pipe ?lug ....................................................... 4A-C 1
Reservoir to cylinder head short capserew.........o.oooveioninedee 1
Reservoir to cylinder head long cap serew. ................ ... ... .. ... . . it 1
5-C -0 PisbOM. ... 1
5 [ 5 Piston, always fitted with......... ... .. . } 5-C 1
1 Piston ring stop pins (3) (not furnished separately)..........................
8 ] Piston rings. ..o 5-C 3
7 7 Pistonpin......oo 5-C 1
71 Piston pintaper lock pin.....oooovvvin i 1
72 Piston pin taper lock pinscrew...........ooooi e 1
Piston pin taper lock pinlock washer. ....... ... ... .. .. . . . . 1
9-C 9-C Buction Valve.... ... 3-C 1
9 9 Suction valve... ... . . 9-C 1
120 Suetion valve friction spring....... ...t 1
121 Suction valve spring collar. Bl I 1
88 Suction valve spring collar pin...........ooooviiiin e 1
Suction valve spring collar pin tie wire...... ..o 1
310 Suction valve BPHNZ. ..ot 1
10-C 10-C Exbaust Valve................ccooiiiiiiiini 3-C 1
10 10 Exhaust valve....ooooiiiiiii i 10-C 1
11 11 Exhaust valve spring wagher. ......... e 10-C 1
309 Exhaust valve spring washerpin..........ooooovvvivineinenininieni o 1
317 Exhaust valve spring..........vvieiietoriniiineaieeie e 1
12 Main bearing Cap. ..o viv ittt e 1-C 2
Main bearing cap cap 8creW. ...ttt 1-C 4
Main bearing cap cap screw lock washer............... ... .. ... . . ... ... ... 1-C 4
13 { 13 Flywheel (opposite governor side), always fitted with.................... ... } ........... 1
Flywheel clamp bolt.........ooo o
13A | Flywheel (governor side), always fitted with............................... H
134 FIywheel lamp BOIb. ... . ... rveenarvinnassnioiii oo f ........... 1
316 Crankshaft pinton drive pin........cooiiin i e
Flywheel clamp bolt. ... oo i i 13 and 13A 2
14-C 14-C Starter Crank. ..o 1
14 14 (320 470 el 2 Y .. 1
265 Starter crank pawl....... .. .. o e 1
266 Starter crank pawl fulerum pin with (two) cotters. .. 1
267 Starter crank pawlspring................. ... ...... 1
15A 15A Fuel tank always fitted with
49 Fuel tank Fillercap........................ oL .. 1
Fuel tank drainpipe plug.............
16 Oilshield ......... ... i 1
Qil shield to cylinder stove bolt with lock washer. . 1
17 Connecting rod piston pin bushing....................coo i 1
18-C 18-C Commecting Rod......................oooiiii 1
[ 18 Connecting rod, always fitted with......... .. ... ]
18 17 Connecting rod piston pin bushing. . ............. ... ... ... .. ... .. i 18-C 1
Connecting rod piston pin bushing dowel............ ... ... .. ... . . ...,
20 Connecting TO CAD. . ..ottt et et 18-C 1
176 Connecting rod crank pin bearings (halves)..................... ... . ol 2
110 Connecting rod crank pin bearing shims (setof four)............. ... ... .\ . ..., 1 set
150 Connecting rod bolts with eotters......o.oovvv e ceenanenniininiiiido i 2
151 Connecting rod bolt castle nuts. .......ooo.oooeeeinene 2
20 Connecting rod cap not furnished separate..........ccoovvivneinereinnnnn.. 18-C
21 Fuel return pipe reservoir to tank complete............coveeevniiivennoidoni i, 1
22 Main bearing upper liner.,.......o.ooi e 1-C 2
23 Main bearing lower liner ... 1-C 2
24 Fuel suction pipe, pump to tank complete....................oovevin i, 1
25A Crank shaft........ ... 1
26A Silencer complete withnipple............ .. ... ... ... ... .. . ... 1
28 Cam gear...............o i 1
29 Crank shaft pinion 1
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Repair Parts List—Fairbanks- Morse Type ‘‘Z" 0Oil Engines

Repair No. of
Nos. Included | Pieces
Ar- The Group Number in heavy typs, when shown at the head of a group! in Group | used

ranged jof parts, includes all items mentioned in that group. Number for

Numer- Soré
fcally H.P.
30-C 30-C Cam Gear Pin.................oiiiiiiiiiiiiiiiai 1
30 (07 (2L S 30-C 1
30 Cam gear PINNUL. ... 30-C 1
Cam gear pin Jock washer. ... . ... ittt i e, 30-C 1
33 Governor weight frictionspring........... ... 0o iiieir e 92-C 1
34 Exhaust rod rocker roller............. .. .. 50-C 1
35 Exhaust rod rocker roller pin, with cotter. ................. .. ... oo, 50-C 1
36 Exhaust rod, always fitted with.............oooiinei s, )}
36 318 Fuel pump plunger lever drive 8cTew......o.ovvevvviiiiiinenneiniinoneeendboriiiinnn, 1
Fuel pump plunger lever drive screw lock washer. ................o.... ... }
39C 39-C Exhaust Valve Rocker Arm............oooveeiineeiiniinniii e, 1
39 39 Exhaust valve rocker 8Im. .. ......cviiiuiviniirieie e 39C 1
55 Exhaust valve rocker arm adjusting serew.......ooovneirieiirnernin i, 1
Exhaust valve rocker arm adjustingscrewnut...........ooovvoovene i, 1
Exhaust valve rocker arm adjusting screw lock washer. ....................0............ 1
329 Exhaust valve rocker arm return spring. ......oovvevneenenrnonone b, 1
40 Exhaust valve rocker arm fulcrum pin. ....ooooeveneneenne i, 1
Exhaust valve rocker arm fulcrum pin nut. ....ooovnvivineinnenenennn..n, s 1
41 Exhaust valve rocker arm bracket......... . 1
42 Exhaust valve rocker arm bracket dowel................................... . 1
48 Governor gear 92-C 1
49 Fuel tank filler cap 15A 1
50-C 50-C Exhaust Bod ROCKEr..........o.oiiiiiiiiii e, 1
50 50 Exhaust rod rocker........................ 1
58-C | Exhaust rod rocker fulcrum pin—complete. 1
34 Exhaust rod rocker roller................ 1
35 Exhaust rod rocker roller pin, with cotter. ...ov.vunvrvrrsrernererenes 1
51 Fueltank fillertube. .. ... i i i 1
52A-C 52A-C Oscillating Magneto Trip Carrier...................... ... it ies. 1
[ 52A | Oscillating Magneto trip carrier—always fitted with........... . ..... .. } 52-C 1
524 |1333A Oscillating Magneto tvip fulerum pin.. .. ... ... .. . . .. .
334A Oscillating Magneto trip fulcrum pinring. . ... ... .. .. 1
324A Oscillating Magneto trip spring............ooiinnire i 1
Oscillating Magneto trip carrier clampscrew........................viii oo, 1
55 Exhaust valve rocker arm adjusting 8CrewW....ouvreenreen i rnrnrrrnnnnns. 39-C 1
Exhaust valve rocker arm adjustingserewnut.............................. 39-C 1
Exhaust valve rocker arm adjusting screw lock washer. .................... 39-C 1
58-C 58-C Exhaust Rod Rocker Fulerum Pin............................... 50-C 1
58 58 Exhaust rod rocker fulerum pin, with cotter................ .. ..... ... ... ... §8-C 1
Exhaust rod rocker fulerum pinnut............ .. .. ... .. ... ... .. ... . ... ... 58-C 1
63 Exhaust rod rocker fulerum pin washers (setof five)............ ... .. ... 1 .. ... .. ... 1set
60 RSB VOIr COVET. L.\ttt i e e e 4A-C 1
62A Engine sub-base............cooiiiiiaiiiiiiii e 1
63 Exhaust rod rocker fulerum pin washers (setof ive)........................ 88-C 1set
65-C
65 65-C Fuel Pump Plunger...................ccooiiiiiiiiiii i, 1
65 Fuel pump plunger. . ... e 65-C 1
302 Fuel pump plunger ball valve...............ooiviiiin i b, 1
69 Fuel pumpoplungereap. ... 1
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317D Repair Parts List—Fairbanks-Morse Type ‘‘Z’’ Oil Engines
afr No. of
08, Included | Pieces
Ar- The Group Number in heavy typs, when shown at the head of a group| in Group | used
ranged {of parts, includes all items mentioned in that group. Number for
Numer- 3ors
feally H.P.
66 Fuel pump plunger Jever. . .. i i 4A-C 1
67 Fuel pump plunger lever fulerum pin, with cotter.. ... ..... ... ............. 4A-C 1
69 Fuel pump plunger €ap. .....oooivviviiii i 65-C 1
71 Piston pintaperlook pin....cooioenii i 5-C 1
72 Piston pin taper 1ocK Din BoIeW . ... vvui ittt ie et e 5-C 1
Piston pin taper lock pinlock washer. ................... ... ... ......... 5-C 1
i Fuel pump plunger lever lockoutlever...................................... 4A-C 1
76A Fuel throttle valve ........ ... .. ... ... .. 4A-C 1
79 Governor weight fulcrum pin, with (two) cotterseach....................... 92-C 2
80 Governor PIUNZeT PIN. . ... it e e 92-C 1
81 Governor hub. ..o 92-C 1
82 Governor Weight. ...ooou i 92-C 2
83 GOVernOT lever. ... i i 92-C 1
85 Governor lever fulerum pin, with (two) cotters............................. 92-C 1
88 Suction valve spring collar pin. ... ... ... ... . e 9-C 1
92-C 92-C QOVEITIOr. ... .ottt it e 1
92 92 Governor bracket. ..o i e 92-C 1
80 GoOvernoT PIUDZET PN uuy sttt et e et et et e e e 1
81 Governor gub .......................................................................... 1
82 Governor weights.......................... U D 2
79 Governor weight fulerum ping, with (two) cotterseach,.....................0.coo ... 2
33 Governor weight friction 8pring. ... ... oo 1
321 Governor weight friction spring adjusting screw, with locknut. ............ ... .. ... .. i
308 Governor weight spring. ... ... ... .. .. .. . 1
156 Governor weight spring adjusting serew. ... 1
48 (€ TR ) 41 e] o - Y 5 1
83 [0 T3S ¢ Te) o 1 1
85 Governor lever fulcrum pin, with (two) cotters i
209-C | Governor speed regulator...............c.coouun. 1
212 Governor speed regulator fulerum pin........... 1
Governor bracket to base capscrew.............. 2
Governor bracket to base cap screw lock washer 2
104 Fuel tank strap...................... 1
Fuel tank strap to base carriage bolt 2
105 Fue) reservoir overflow valve...... 1
108 Pulleyclipsfor 3 H. P... ... i, 3
11? Connecting rod crank pin bearing shims (setof four)........................ 18-C 1 get
11 ULl e Y. e e e e e 1
Pulley to flywheel machine bolt............ ... . ... oo 3
120 Suction valve friction spring.... ..ot vt 9-C 1
121 Suction valve frictionapringeollar,.............. ... .. ...l 9.C 1
126 Main bearing shims (set of eight)........coooi i 1-C 1set
139 BT LS TS 8 R O 1
150 Connecting rod bolt, withcotteronly................ i i, 18-C 2
151 Connectingrod bolt cagtle nub......vvv i 18-C 2
156 Governor spring adjusting nut. ..., 92-C 1
157 Flywheel Keys. . ... o e 2
160 Opposite governor ﬂi’wheel to bearing thrust washer. ...................... | .. ..o 1
176 Connecting rod crank pin bearing (halves). .............. ... ... .. ...... 18-C 2
180 Cylinder head gasket. ..ot e 1
192 Reservoir to cylinder head gasket...............c. e 1
195 Name plate. ... i e 1-C 1
Name plate rubber washer... ..., ... ... o i 1-C 2
Name plate brass machine serew............coiiiiiiniiiiiineiarinnnns.. 1-C 2
201 Butterfly valve shaft washer..........ooov it e e 1
203A Butterfly valve. .. ... i e e 3-C 1
204A Butterfly valve shalt. .. ... ..o e 3-C 1
205 Governor lever link with (two)cotters......... ... . ..o iidinniin,s 1
206A Butterfly valveshalt lever.. ... ... .. ..o o i 1
Rutterfly valve shaft leverclampaecrew, ............ ... i, 1
Butterfly valveshaft serews.......... ... ... 2
Butterfly valve shaft serew lock washers....... ... .. ... ... .. ... ... ... . . ... 2
200-C 208-C QGovernor Speed Regulator....................................... 92-C 1
209 1209 Governor speed regulator lever, always fitted with.......................... 200 C 1
1222 Governor speed regulator lever leal spring (not furnished separately)........
224 Governor speed regulator 1eVer 8ereW. ........vuriinin e e 1
212 Governor speed regulator lever pin.. ... ... ... .. .. ... ... ... 92-C 1
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Repair Parts List—Fairbanks-Morse Type ‘‘Z’’ Oil Engines 2417D
Repair f No. of
Nos. | Included | Pieces
Ar. The Group Number in heavy type, when shown st the head of a group in Group | used
ranged of parts, includes all items mentioned in that group. Number for
Numer- Soré
fcally H. P.
217-C 217-C Water Throttle Fitting, 6 H. P.only............covvvrvrirnenen. 3-C 1
217 217 Water throttle fitting. . ... .. . . i 217-C 1
218 /218 Water throttle tube packing ring always fitted with, . ...................... 27-C 1
1220 Water throttle tube (not furnished separately) ............................. h
311 Water throttle valve spring....... ... . . i e 1
219A 1 219A | Water throttle valve ... .. 217-C 1
220 Water throttle tube (not furnished separately). ... ... ...................... 217-C | ........
222 Governor speed regulator leaf spring (not furnished separately).............. 200-C | ........
223 Fuel reservoir nozzle and bushing. .............. ... . ... o i 4A-C 1
224 Governor speed regulator lever BEreW. ... oovur oot e 209-C 1
225A Gear guard. .. ... 1
226 Exhaust rocker return spring collar and set 86Tew.....ovvviiiiinininediiiniiiinn. 1
265 Starter crank pawl.. ... ... 14-C 1
266 Starter Crank Pawl Fulcrum pin with (2) cotters.......... ... ... .. ....... 14-C 1
267 Starter crank pawlspring. . ................. e 14-C 1
271 Cylinder oiler pipe............ ... ..... D DO 1
300 Fuel purmp plunger SDTIng, oo ottt e vt 4A-C 1
301 Igniter clampstud.............. e et e e e e 1-C 1
Igniter clamp stud BUb. ..ot i e e e e e 1
302 Fuel pump ball valve. ..o i i e i 2
308 Governor weight spring 1
300 Exhaust valve pin....... 1
310 SUCHIOn Valve 8DTInE ... it i i e e e e 1
. . [ 4A-C
311 Needle valve spring for either fuel or water valve........ooovevviinnennn.., 1 a;x% 2
217-
312 Cylinder to head long stud........coviiiin it 1-C 1
313 Cylinder to head short stud...........oiiiiiii i 1-C 3
Cylinderto head stud nut.........oooiiniiii i i e, 4
314 Fuel reservoir COVEr 8DTIME. .. vt it tet ittt et e e 4C 1
316 Flywheel crankshaft pinfon drive pin. ... e 13A 1
317 Exhaust valve spring. .. .. ... . . 10-C 1
Fuel pump plunger lever drive screw lock washer........................... 36 1
319 Exhaust rod return Spring. .. ... ... ... .. e 1
321 Governor weight friction spring adjusting screw.. ... ...ttt iennnnns 92-C 1
324A Oscillating Magneto trip SOTING. . ... ..t 52-C 1
326A Butterfly valve shaft torsion spring. .. ..ot eeeinnnns 1
327 Cylinder drain plug. ..ovr it i i e e e e s 1-C 1
328 Base drain plug. .....ovin i 1.C 1
333-A Oscillating Magneto trip fulecrum pin (not {furnished separately).... . ... .. ... 52-C 1
334-A Oscillating Magneto trip fulcrum pinring. . ... . . . 52-C 1
505 Main bearing grease Cup........o.ooviriirii it s 1
506 CaImn ZeAT ZIEASE CUD. o\ttt e ittt it ittt e et e i Creees 1
509 Connecting rod grease CUP... ... vt 1
527 Cylinder 01ler. ..ot e e e - 1
695 Oscillating Magneto unit—less Magneto—Complete (for separate repairs on
this see Instruction Book No. 2479)........... ... ... .. 1
696 Magneto only-~Complete (for separate repairs on this see Instruction Book
NO. 2AT0) e 1
Adjustable wrench. ... 1
Tinfunnel ..o 1
Hand oiler.. . ... e e 1




Repair Parts List—Fairbanks-Morse Type ‘‘Z’’ Oil Engines
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20615

Repair Parts List Model ‘‘C’’ Oscillating Magneto
For 3 H. P. and Larger Type ““Z’’ Engines

Always mention the direction of rotation and the serial number when ordering repairs.

Part No. Name of Part Part No.
20602 | Spring Roller 20634
20603 | Magneto Crank 20635
20604 | Trip and Break Lever 20800C
20605 | Stationary Electrode Insulating] 20820
Bushing

20606 | Igniter Point 23288

20607 | Moveable Electrode Arm 23322

20608 | Stationary Electorde Terminal
Nut

20612 | Trip Break Lever Spring

20613 | Moveable Electrode Nut

20615 | Moveable Electrode Arm Spring

20616 | Stationary Electrode Assembly
(Electrode with Point)

20617 | Stationary Electrode Gasket

20619 | Moveable Electrode Scating
Spring

20622 | Magneto Fastening Screw

20623 | Moveable Electrode Nut Lock
Washer

20624 | Magneto Fastening Screw Lock
Washer

20626 | Moveable Electrode Assembly
(Electrode with Point)

20629 | Igniter DBracket with Pins, As-
sembled

20630 | Starting Lever

20631 | Stationary Llcetrode Washer

i

o NM;e of Part

Cable Assembly

Trip Finger Assembly Complete

Magneto IMP No. 14 Complete

Stationary Electrode Holding
Nut, Hex

Spring Post Ring

Moveable Electrode Key

Model ““C' QOscillating Magneto
Used on 3 and 6 H. P. Type “Z” 0Qil Engines
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20871
20857

20872,
N
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20843
20353

208 3)

20018

Fig. 674
Parts of Imp. Mode! 14 Magneto

Repair Parts List for Imp. Model 14 Magneto

Part Name of Part Part Name of Part

No. : No.

20018 | Brush Assembly 20852 Magnet Screw, 5/8-12

20043 | Red Thrust Washer 20857 End Plate Assembly (Terminal)
20043 B| Black Thrust Washer 20858 Oval Fil. Hd. Screw 9/16-6-32,
20156 | End Plate Screw, 3/8-8-32 for Bakelite Terminal Cap
20340 | Magnet Clamp 20864 | End Plate Assembly (Drive)
20633 | Lock Washer 20871 Top Plate Assembly

20816 | Lock Washer, No. 8, 1/16x3/64 20872 Terminal Cap Assembly

20819 | Lock Washer, No. 12, 5/64x3 /64 20883 Magnet Band

20822 | Magnet 20888 Hex. Nut, 5/16-24, 5/32 thick
20831 | Frame Assembly 23322 Woodruff Key, 3/32x5/16
20843 | Armature Assembly ;

Always give serial number and state whether magneto has oil well bearing end plates.



417D Trouble Chart—Fairbanks-Morse Type ‘‘Z'’ Oil Engines

TROUBLE CHART

See
Trouble Possible Cause Remedy Para-
| graph
Engine will not | Instructions not followed. Read and follow instruc-
start. tions. 1to013
No fuel in tank. Fill tank. 6
Water in gasoline used in starting.. Strain gasoline.
Water will work out if
engine is turned over
slowly. 13

Water in engine cylinder.

Close water throttle valve
on 6 H. P. before engine
stops.

See that gasket is unbroken 29

Close fuel needle valve.

Engine flooded. Open suction valve and
Crank Engine. 13
(Valve leaks. Grind valves. 28
Poor com- |
pression. «‘\Head gasket leaks.| Put on new gasket. 29
\\Piston blows. Remove rings and clean. 34
Engine very cold. Put but little water (prefer-
ably hot water) in hopper 7
(Igniter dirty. Take out igniter, clean Inst.
points. 2479
Short circuit. See that wire from magneto| Inst.
is not grounded. 2479
No Spark or |Movable electrode, Remove and clean spring] Inst.
Poor Spark{ sticking. should hold points to-] 2479
gether.
| Oscillator. Remove oscillator, trip| Inst.

with hand lever and note] 2479
if spark occurs.

Mechanism slug- | Oil all parts well. Inst.

. ish. 2479

Engine misses Mechsanism slug- | Oil all parts. Inst.

fire after gish. 2479
being started. )

Ignition. <Short eircuit. Clean. See that insulation| Inst.

on wire is good. 2479

Igniter dirty. Clean. Inst.

2179
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Fairbanks-Morse Type ‘‘Z"’ Oil Engines T i)
] See
Trouble Possible Cause Remedy Para-
graph
Engine knocks. | Igniter dirty. Clean. Inst.
2479
Water in fuel collects in bottom| Drain water from reservoir
of reservoir and fuel tank. through plug in bottom.
Pump water out of tank.
Fuel. Dirty. Clean out tank piping,
reservoir and nozzle tube.
Throttle adjust- | Carefully set throttle. 14
ment.
Hard Iixplosion. Remove head and clean
carbon. 20
Open water throttle on 6
H. P. 16
Loose crank pin bearing. Take up bearing.
Loose flywheel. Tighten bolts.
Roller jumps on pawl. Adjust spring when rollers
are on low cam spring
should be 631" long.
Scale formation in jacket casues Clean out scale.
| engine to overheat.
Engine runs ir- Governor struck. See that governor parts are
regularly. free. Use kerosene to
loosen. 30
Adjust (33) spring. 30
Weak exhaust valve spring. Put washer under spring
till new spring can be ob-
tained.
Engine tends to| Butterfly may not close. Adjust butterfly crank and
run away. governor travel. 31
Excessive fuel causes engine to Carefully set throttle. 14
hit and miss.
Engine will not| Exhaust valve setting off. Reset. 19-20
carry load. .
Poor compression. See “Engine will not start’’|28-29-34
Late ignition. Correct. Inst.
2479
Too rich mixture. Adjust fuel throttle. 14
Carbon in combustion space. Remove head and clean.
Silencer clogged. Clean out.
Butterfly moved. Reset. 31




F41T7TD Trouble Chart—Fairbanks-Morse Type ‘2’ Oil Engines
See
Trouble Possible Cause Remedy Para-
graph
itngine uses too Ihmttl(‘ upon t(m fdi Close. 14
' much fucl. e e R I
? ]’()m' compression. Sec “I< nEne w 1H not start” ") 34
Late Tngition. Tine correct lA\u Inst
" 2479
I\mu e (lxsplacml Stratghten., 33
I,\}lmxst le\'o S0 ttm;, n{f Reset. 1() 9()
I,\h(mst pmo or \llCI](‘(‘l (ho \od ¢ Io an.
f\\ ml\ >mtlon valve Lcng hmx spring by streteh-
spring. mg sm: L” (()llb
15“()1! dl‘i])S } e o e U O S
from suction} Friction spring tooj Bend spring or put on new
pipe. ' weak or tool one.
I strong.
Carbon forms. | Too much fuel. Close t}m)ttlo 14
Too much lubricating oil. \d]ust ]u} rxcdtox 8
Lng,me too cold. See that engine is hot b(,for(‘
tummg on oil fuel. 15
100 mucl_l hlhri- \d;n\t hxbll ator. 8
Engine smokes. | Exhaust. )' cating oil.
i - . ™
{Too much fuel. Adjust fuel throttle. 14
01l thrown into| Open ecrank case drain,
‘ piston by crank.] clean out crank case.
Piston. 4= o
' Piston blows. Remove piston, clean rings,
{ may ne (*d new rings. 34
Cylinder oiler | Filler opening left open. Scr(,w m plug after ﬁlhng 8
will not feed e
properly. Piston blows. Clean piston and rings,
may need new Imgs 34
Water boilg Mixture too rich. C loso thmttle 14
away too — e B - —
rapidly. Late ignition. Correct. Inst.
2479
b.ever let the water get
below top of cylinder. 17




