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GASOLINE CARBURETOR
For correction of problems traced to the .gasoline
carburetor, use the appropriate procedures selected
from the following sequence, referring to Figures l'1
'and.13.

Adiustmcnt Under Lood: Adjust the carburetor as

follows .when a full load can be applied.

1. Make sure the ignition s1'stem is working properll'
and. that the governor is adjusted.

2. Stait the engine and allow it to rvarm up. If the
carburetor is so far out of adjustment that the
engine will not start, close both needle valves
gently to their seats. Then open each 1 to l-t '2

turns, first the idle and then the main adiustment'
3. With no load applied to engine, turn the iCle adjust-

ment out until the engine speed drops slightll'
below normal. Then turn the needle in until the
engine speed returns to normal'

a. eplly a full load to the engine and then carefulll'
turn the main adjustment in until the speed drops
slightly below normal. Turn the needle out until

' thc engine speed returns to normal.

Adiurtment Under "No Lood" Condirions, \l'hen a load
cannot be applied, adjust the carburetor as follows:

l. Perform steps 1 and 2 as given under Adjustment
Under Load.
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2. Pull out on the governor mechanism to slow the
unit down to about 400-500 rpm.

3. Set the idle adjustment screw for even operation
(so the engine is firing on both cylinders and is
running smoothly).

4. Release the governor mechanism to allow the
engine to accelerate. If the engine accelerates
evenly and without a lag, the main adjustment is
correct. If not, adjust the needle outward about
1.'4 turn and again slor dswn the engine and
retease the mechanism. Continue until the engine
ac'celerates evenly and without a time lag after
releas ing the'governor,

.5. With the carburetor and governor adjusted, set the
throttle stop screw at the desired idle speed,

Floot-Lcvcl Check: If the carburetor adjustment fails to
provide satisfactory operation, remove the carburetor
and check the float level as follows:

1. Remove the fuel line, air cleaner hose, governor
linkage and choke wires.

2, Remove the two cafburetor mounting nuts and
remove the carburetor,

3. Unscrew the float bowl nut and remove the entire
main fuel adjustment assembly from the. float bowl,

4. Invert the carburetor and check that the float
surface nearest the gasket is 1i8 ! l/16 inch from
the gasket. Bend the float tab as required to pro-
duce this spacing.

- NOTE: If the carburelor utilizes an interrutlly
sprinJ loaded fuel inlet valve, the lloal surface
should be 1/3 t 1,,/16inch trcm tie 6asl(e, rtitl?

1he lull weight o[ the float comptessing rlre sprint
in the nee'r1/e.

5. Reassemble, install and test. .

6. See Figure 12.
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Corburelor Removo! 'ond Disossembly: Remove and
disassemble the carburetor assembly as follows,
referring to Figure 13.

-. R'emove tlie fuel line, air cleaner hose, governor
linkage, and choke wires.

2. Remove the two carburetor mounting nuts and
remove the carburetor.

3. Remove the main jet assembly and bowl.
4. Remove the float pin and float.
5. Lift out the.fuel inlet valve and unscrew the valve

seat.
6. Remove the idle adjustment needle.
7. Remove the throttle plate screws and the plate,

then pull out the throttle shaft.
8. . Remove the choke plate screws and plate lthen

pull out the choke shaft.

Corburelor Assembly ond lnstollotion: Clean the
components and repair or replace defective or worn
parts. Use acetone or alcohol to dissolve gum deposits
if carburetor cleaner is not effective. Soak the parts
in carburetor cleanerr using it as directed by the manu-
facturer. Clean all carbon from the carburetor bowl,
especially in the area of the throttle plate. Blow out
clogged passages with compressed air. Check the
needles, nozzle, and float for damage or fuel loading,
Check the choke and throttle shafts. Reassemble and
install as follows:
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1. Install the throttle shaft.and plate, using new
screws'and lock washers. Install with bevel mated
to the carburetor body. If the plate is marked with
the letter C, install it with the mark on the side
toward the idle port when vierved from the flange
end of the carburetor. To center the plate, back off
the top screw, close the throttle lever and then
set the plate by tapping it with a small screw-
driver.

2. Install the choke shaft and plate, Center the plate
- in the same manner as the throttle plate (see step

above). Use new screws and lock washers,
3. Install the fuel inlet valve seat and valve.
4. Install the float and float pin, adjusting the float

as previously described.
.5. Inst'all the bowl ring gasket, bowl and bowl nut.

Make sure that the bowl is centered in the gasket
and tighten the main jet assembly securely. Ttrrn
in until it seats and back out to 1-1,/2 turns.

6. Install the idle adjusting screw finger tight. Then
back it out 1 to 1-112 turns.

7. Install the choke and adjust as previously
described.

8. Install the carbu'retor on the engine and connect
the gasoline inlet, governor mechanism, air cleaner
hose, and choke wires.

9. Adjust the carburetor needle settings as described
uuder Adjustments and check out the perfornrance.
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Complete Reoloierpent: Complete feplacement of the
carburetor shot ld be performed as follows:
l. Follow the previously given disassembly instruc-

tions as required for removal of the defective
.carbiretorr. t

2. Replace 'the cafburetor with a new unit, using
attaching parts in good condition and making all
the connections previously disengaged.

3. Adjust the needle settings as described under
Adjustments

FUEL PUMP
The engine uses a diaphragin-type fuel pump. If fuel
does not reach the carburetor, check the fuel pump
before dismantling it.

l. Disconnect the fuel line at the carburetor.
2. Crank the engine and observe whether fuel comes

ftom the line at the carburetor. :

Be- .sure to dfuect lhe [uel Ilow
into a contain* so 6!a,so/ine does

rr.,t spill on ignition wire.s.

3. If there is enough fuel in the tank, and line does
not have fuel flowing, the pump needs replacing.

Pump failure is usualll, caused by a leaking diaphragm,
valve or valve gasket, a weak or broken spring or wear
in the drive linkage. Gasoline diluted oil may also
indicate a faulty pump.

NOTE: Always return the hand primin!'leuer all the way
inward so ttrat leuer does not prevenl normal operation
ol [uel pump.

Fuel Pump Recondiiioning: Reconditioning of the fuel
pump should be as follows, referring to Figure 14.

i-. Rurnovu the fuel lines and mounting screws holding
the pump to the engine,

2. Make an indicating mark with a file across a point
at the union of the fuel pump bolt and cover.
Remove the assembly screws and the upper pump
body.

3. Turn the pump body over and remove the valve
plate screw and washer. Remove the valve retainer,
valves, valve springs, and val'.'e gasket, noting
their position. Discard the valve springs, valves
and valve retainer gasket,

4. 'Clean the pump bod1, thoroughly with a solvent
and a fine wire brush.

5. Holding the pump cover with the diaphragm surface
up, place the new valve gasket in the cavity,
Assemble the valves in the cavity, Reassemble
valve retainer. Lock in position by inserting and
tightening the fuei pump retainer screw.

6. Place the pump body assembly in a clean work
area and rebuild the lorver diaphragm section,

7. Holding the niountinq hracket, press dorvn on the
diaphragm to.compress the spring under it, then
turn the bracket 9U dugrees to unlrcjok the diaphragm
so it can be removed.

8. Clean the mounting bracket with a solvent and a
fine wire brush.

9. Replace the diaphtagm operating spring, stand the
new spring in the casting, and position the dia-
phragm. Press down on the diaphragm to compress
the spring and turn it 90 degrees. This will recon-
nect the diaphragm.

10. Hold the bracket, place the pump cover on it
(making sure the indicating file marks are in line)
and insert the four attaching screws but do not
tighten. With the hand on the mounting bracket
only, push the pum! lever to the limit of its travel

, and hold in this position while then tightening
the four screws. This is important to prevent
-stretching the diaphragm.

1t,. Mount the fuel pump on the engine, using new
mounting gaskets. Connect the fuel lines.

FIGURE I4. FUEL PUMP

TH ERMO-MAGNETIC CHOKE (Oprionol)
This choke uses a strip heating element aad a heat
sensitive bimetal sprlng to control the choke plate
position. In addition to this, a solenoid is actuated
during.engine cranki4g, closing the chske all or patt
rvay', depending on ambient. temperature. The bir.etal
is (actory set to position the choke to the proper
opening under any ambient condition.
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' Chokc Ad justmcnr: lf acljustme nt of the bimetal is
needed, it must be made at ambient temperature. Do. not attempt adjustments until engine has been shut
down for at least one hour. Loosen the screw which

" ecures the choke body.assembly. Refer to Figure 15.-Totating the choke body clockwise richens and counter_
' clockwise leans the choking effect. For ambient
temperatures above 85oF, the choke should be fully
opened. For ambient temperatures below ZS nf.. ttre
choke should be opened l/4inch with the solenoid not
engaged. Tighten the screw that secures the choke
body.

If the choke will not closc, check for binding, incorrect
adjustrnent; or incorrect assembly of the bimetal and
heater assembly. If the choke will not open after the
engine starts, check for heating. The choke bimetal
should be warm to the touch wlthin a minute or two
after starting.

To disassemble the choke, refer to Figure 16.

If the heater assembly will not heat properly, check
fog broken heater wire, high resistance connections
or broken lead wires to the bimetal and heater assem-
bly. With the element at room temperature, check the
heater resistance with an ohmmetlr. The resistance
should be about 37.8 to 46.2 ohms for a l2volt system.If the heater is defective, replace. There must be
slack in the lead wires between the choke body and
the bimetal and heater assembly. When the start buttonis engaged, the solenoid should cause the spring
loaded lever to contact the solenoid core. If this ioes
not occur, check for broken lead wires or a defective
solenoid core.

The solenoid coil sh'ould have a resistance of 2.09 to
2.31ohms in a L2volt system.

Assembly: Refer to Figure 16. When assembling the
thermomagnetic choke, connect the bimetal and heater
assembly as follows:
1. Lead tagged G to ground terminal in coil solenoid.2. Lead tagged H to either of the Hl terminals on

the solenoid core.
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GASEOUS FUEL CARBURETOR
For correction of problems traced to 'a gaseous fuel
carbufet6r perform the following:
1. Clean oi replace. the air cleaner.
2. Inspect hoses, replacing defective units, and

seduring all Fonnections.
3. Clean the dry fuel filter (if present).
4. Check the regulator and carburetor for ptoper

adjustment as desctibed later in this sEction...

Gos RcAulotor Adiustment: This regulator was factory
adjnsted to lock-off at a pressure of 4 oz. (7 " wate!
column). The regulator wiil operate satisfactorily at

incoming pressures of from 2 to 4 oz. If yout gas supply
pressure is within these limits, no regulator adjustment
is q,equired. If your gas supply Pressure is under 2o2.,
the reSulator will not operate. If your gas supply pres-
sure is between 4 and 8o2., install an appliance
regnlator set for 2oz. ahead of the regulator, or adjust
thi regglator as follows and reference to Figure 17.

5. With a clamp on each end, secure the hose between
the regulator outlet nippie and the carburetor inlet'

6. Operat-e the engine to absure quick statting results'

Goc Co:burctor Adiusimcntl
1. Adjust the main gas adjusting screw (M) on the

carburetor, depending upon the type of gas used'

For 800 BTU gas tutn to approximately six turns

.open. For 1,1008TU gas tutn to 3'1/2turns open'
Fot prop*u gas, turn to approximately three turns

open. Turn'the idle sclew (N) to two turns oPen'

These settings ate 'preliminary ones, to premit

starting the engine..

For starting an engine manually, the gas should

have a BTU rating above 800BTU per cubic foot'
The temperature should be above 30oF (-1 "C) t9
permit sufficient cranking speed to be developed'

Too low a cranking speed would prevent ProPel'
intake vacuum for starting. Load should be discon-
nected, br reduced to the minimum.

2. Allow the engine to thorougfrly warm up' When

operating temperature is reached, make final
car-tiuretor adjustments. Apply a full load and turn
the carburetor main gas adjusting sctew (M) in
(clckwise) until the engine begins to lose speed

from lack of fuel. Slowly back out the main adjust-
ing screw (counterclockwise) until the engine will
cairy the full load smoothly. Remove all load and

adlult the small slotted idle adjusting screw (N)

in the same manner. Check the operation at vatious
loads. Make any necessary governor adjustments
as given in following section.

When operating on gas fuel of approximately 800BTU
rating, some loss in power output may be evident'
However, full power shoutd be developed if using a

gas rated at 1,1008TU or higher. Gas fuel usually is
Ilean burning, which means that carbon removal and .

valve grinding services may not have to be performed

as frequently as with gasoline fuel.

wAnNrNG A soap bubble placed over the te$ula'
tor outlet will not accwately test tor

reSalator closin6f. The soap 6u66le's resistance wftea

nultiplied by the g1eater area oI the re$,ulatot
diaphtagm, is enouffi fo sfiut olf this very sensifive
denpnd type regulator.

/a
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2.

FIGURE !7. TESTING WITH I'IANOHETER

Refer to Figure 17.

Connect a manometer which reads up to 14" water
column to the regulator's plugged test hole near

inlet. Turn gas on add energize the solenoid valve'
Turn regulator lock-off adjusting screw inward just
far enough so that the manometer reading remains
constant when you repeatedly cover and uncover
the regulator outlet with your hand. Failure to lock
off indicates too high incoming Pressure or dirty
regulator valve and seat.
Close the gas supply line valve. Remove mano-

meter. Bleed air from gas supply line. lnstall
test-hole plug in regulator. Open gas supply line
valve. See that vent fitting is installed.

3.

4.

FIGURE I8. GAS CARBURETOR ADJUSTHENT
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GOVERNOR SYSTEM
\-

--:

GOVERNOR ADJUSTMENT
z tlrhere engine speed is governor controlled, the governor

is set at the factory to allow a nominal engine speed
of 2400rpm at no load opetation (unless 

"noth", 
sieed

is specified when the engine is ordered). Proper gover-
nor adjustment is one of the most important factors in
mai.ntaining the power and speed tesired from the
engine..

Before making govetnor adjustment, run the engine
about 15 minutes to reach normal operating temperature.

It is difficult to determine if, after long usage, the
governor spring has.become fatigued. If, after properly
making all other adjustments, the refgulation is still
eratic, install a new spring (Figure 19).

A tachometer for checking engine speed is required
for accurate governor adjustment.

Check the governor arm, linkage, throttle shaft and' lever for binding or excessive wear at connecting
'oints. .A binding condition at any point ;will cause

.\y'e Sovernor to act slowly and regulition will be poor.

Excessive looseness will cause a hunting condition
and regulation will be erratig. Work the arm .back and
forth several times by hand while the engine is idle.
If either of these conditions exist, determine the cause
and adjust or replace parts as needed.

Procedure:
1. Adjust the carburetor main jet for the

mixture at full load operation.
2. Adjust the carburetor idle needle with

best fuel

no load
connected.

3. Adjust the length of the governor linkage.
4. Check the governor linkage and throttle shaft

for binding or excessive looseness.
5. Adjust the governor spring tension for nominal

engine speed at no load operation.
6. Check the rpm drop between no load and full load

operation and adjust the governor sensitivity as
needed.

7. Recheck the speed adjustment.
8. Set the carburetor throttle stop screw.
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Linkoge: The engine starts at wide open throttle.
The length of the linkage connecting the governor
arm to the throttle arm is adjusted by rotating the

,. ball joint housing. Adjust the length so that with
,r . the engin6 stopped'and tension on the governor spring,

the stop on the carburetor throttle lever is l/32\nch
from the carburetor stoP boss. This setting allows
immediate control by the governor after starting and

synchronizes travel of the governor arm and the throttle
shaft.

Spced Adiustment: The speed at which the engine
operates is determined by the tension applied to the
governor spring. Increasing spring tension increases
engine speed. Decreasing spring tension decreases
engine speed. The no load speed of the engine should
be slightly higher than the speed requirements of the
connected load. For example: If the connected load
is to turn at 3510 rPm, set the no load speed of the

engine at about 3600rpm. Check speed with a tacho-
meter.

If a speed adjustment is needed, turn the speed adjust-
ing nut in to increase the speed or out to decrease
the speed (Figure 19).

Scnsitiviry Adiusimenl: The engine speed drop from no
load to full load should be not less than 100rpm. Check
the engine speed with no load connected and again
after connecting full load. Do not exceed 4000 rPm at
no load.

The sensitivity of the governot depends upon the
position of the arm end of the governor spring. A series
of holes in the govetnor arm ptovides for adjustment. To
increase sensitivity, move the spring toward the gover-
nor shaft. To decrease sensitivity, move the spring
toward the linkage end of the governor arm.

If the setting is tob sensitive, a hunting condition
(alternate increase and decrease in engine speed) wilt
result. If the setting is not sensitive enough, the speed
variation between no load and full load conditions will
be too great. Therefore, the correct sensitivity will
result in the most stable speed regulation without
causing a surge condition.

Always recheck the speed adjustment after a sensitivity
adjuqtment. Increasing sensitivity will cause a slight
decrea3e in spged and will require a slight inctease
in the governor spring tension.
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Vorioble Speed Governor Adiustmenls: These engines
are adapted for use where a rvide range of speed" settings is desired. The design of the variable speed
oovernors gives an automatic increase in sensitivity

. r€n the speeil is incr6ased and the result is good\Stabitity at all speeds.

To adjust the variable speed governors, refer to Figure
20 and the followrng:

4. Adjus+ the sensitivity while operating at minimum
sDeed to attain the smoothest no load to full load
operation as follows:
Io decrease sensi/iviry (allow more speed drop
from no Ioad to full load operation) move the
governor spring outward into a different groove
or hole in the extension arm.
Io increase .sensitivi/y (closer regulation by the
governor which permits less speed drop from no
load to full load operation) move the governor' spring inward into a different groove or hole in
the extension arm.

5. Apply a full load and shift the variable control to
maximum speed - moving the control arm to the
right or shifting the control knob and slide to the
second notch, For the governor control with the
control arm, set the screw in the bracket slot to
stop lever travei at the desired maximum full load
speed position. For the controi with the control
knob and slide, increase or decrease speed by
turning the knob as required.

Approximate{y 3000 rgm is the recommended maximumfull load speed for continuous operation. The speed
must agree with the load requirements.

1. Run the engine and make necessary carburetor
adjustments.

2. Adjust the throttle stop screw on the carburetor to
allow a recommended minimum idling speed of
900rpm. A lower minimum does not assure smooth
operation under load,

3. Adjust the tension of the governor spring for mini_
mum speed. For the control with the control arm,
shift the lever to minimum speecl rvith no ioad and
adjust the spring tension for approximately 1S00
rpm.

For the control with the control knob and slide
(NHC etgines with mounted engine controls), pull
back the knob and slide and sei at the first notch(low speed). Adjust speed to approximately 1500
rpm (or the desired low speed) at no load by iurning
the knob as required.
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