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As diverse as the Walbro diaphragm carburetor
line has become, producing & manual to detail the
repair of each specific Walbro carburctor would be
a monumental task, and the manuoal would be
obsolete as spon as it was printed. Instead, what
we hope to do here is to show you the individual
components that are found in various combina-
tions within our carburetors and show you how to
troubleshoot and service them.

We hope this manual becomes a useful and
profitable ool in your shop. As we develop new
carburetor technologies, we will try to keep you up
to date on further service techniques. If you have
any suggestions or additions to the next printing,
please send us a nole.

Sin-c:erel:r;

W2 )

Luis |. Salas

Field Service Supervisor
Aftermarket Division

Walbro Engine Management Corp.
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The Air

Air taken into an engine is what actually creatcs the
power within the engine. Of coursc, the air is useless
without foel Fucl buming causes the air o heat and
cxpand creating the power of the engine. The amount
of power created is a function of the amount of air
taken into the cylinder, I a small amount of wr is
drawn into the cylinder, the air density is low and 2
small amount of power is produced. Since the engine
ig uneler a certain amount of internal and external
drag, the power produced slightly overcomes the drag
and the engine rung slowly, As mare air is admited
indy the cylinder the air densily becomes higher and
more power is produced. The enginc runs faster, or
can camy a bigger load,

The air is not sucked into the cylmder, it is pushed
in by atmospheric pressure. At sealevel atmospheric
pressurc exenis 14.7 PSI upon everything around iL
Of course, as you come up (rom the sea atmosphernic
pressure drops - coough so that for every 1,000 feet
ghove sea level an engine looses ahoul 3,55 of it's
power,

Anything that allows more air o be pushed into e
engine on the intake siroke will increase the engine’s
power. A lurbo or super charger increases aie densiny
by packing the air in tighter than amospheric pres-
surc can. Similarly, decreasing the gir icmperature
increases air densily, so colder zir produccs more
power Uan hot air.

The Fuels

For any fucl 10 burn most eMicicndy it must be
combined with a specific amount of air, This specilic
airfTucl ratio is called the stoichiometric, (Impress
your friends with that one!) For gasoline, the best
ratia is 14.6 Ibs. of air for cach pound of gasoline. At
this ratio all the available gir is combined with all the
available gasoline to get the most power and least
emisspns out of the engine. Unfornunately, an engine
will ool survive ramming at this 14.6:1 ratio; it would
quickly overheat For anengine insurvive, il immust ron
an gir:focl ratio that is a bit richer.

A nich mixture containg more fuel than the “ideal ™.
Most engines run at a ratio of 10.5:1 1o 1201, provid-
ing them with a bit of exeess fuel. The extra fuel is
used 10 cool the cylinder componenis as the cngine
rung, Singe some fuel is being wasied alarich seting,
emissions are higher and power is slightly less; we
want the ¢ngine o run jusl rich enough 10 kecp cool.
This is the mixiure at which the carburctor is gener-
ally soL.

Oppaosite of 2 rich mixiure is 2 lean mixiwre - oo
much air and net cnough luel. Agaim, running lcan
will gverheat the engine, Hot engines bose their oper-
aling wolcrances and scixg. Hol engines are also prone
tedetonation, an cxplosive uneven buming of the fuel
within the cylinder, Detonation puds cxtreme loads on
enging parts causing them Lo fail.

13Nd ANV HIV
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Alternative Fuels

The other two focls that are sometimes used
{penezlly as high performance altermatives 1o gaso-
line) are the alcohols: methanol and ethanol. Both of
these Foels require a moch richer mixture than gaso-
line. Methanol needs an air-foel rado of 6.4:1, or
about 2 25 times more fucl-tp-air than gasoline, Etha-
nol requires an aic fuel ratio of 9:1, or about 1.6 times
the fuel-to-air of gasoline,

Soif it takes so moch more alcohol o get the same
power as gasoline, why is it used as a high perform-
ance fuel?

First, alcobols have a much higher octane than
gasoline, and an engine can be bwilt io run =t higher
compression ratos withoul detonation, so the engine
can produce more power. NOTE: Thas offers no
benefi for a standard gasoline engine,

Second, aleohols haveahigher latent heat of evapo-
ration. In other words, it takes more heat w cvaporaie
alcohol than gasoline. Notice how cool a running
carburetor gels; it takes heat 1o vaporize any liquid.
Alcohol takes the heat fromm the intake air (the cooled
air is denser) and the dense air packs the cylinder
tighter, resulling in more power. An engine running
on 100% methanol will produce sbout 15% more
power than when rumming on gasoline. Of coursc, it
will also burn over twice as much fucl to gei thatextra
15%.

Third, aleohol fueled engines run cocler than gaso-
line engincs, But keep in mind that if an engine is run
onalcohol while the carburetor is set for gasoling, the
engine will be running l=aner and hotter.

Waibro carburetors can tolerate the legal limits of
alcohols present in ndays fuels: 10% cthanol, 5%
methanol, and 11% of the octanc eohancer MTBE
{Methyl Tertiary Butyl Ether). Careless blending can
sometimes result in percentages exceeding these levels
on & Jocal basis, You may have noticed that the
material at the tip of the inlet needles 1s now a red
colored viton, and that several fuel pump diaphragms
are now made from a brown colored woven fiber-
glass. These new components were developed 1o
increase the alcohol resistance of our carburetors. No
carburetor will currently handle 100% alcohol fuels
for an extended period. If you wish 1o use alcobol in
& high performance application, we recommend you
contact a local race shop for advice oo carburetor
modificatons,

You can see from this short discussion on air and
fuel that the carburetor has an important job. Not only
does il maintain a constant proper air:fuel ratio, it
must do so throughout all the various speeds, loads,
and running conditions that the engine faces. We are
now ready to conlinue on and leamn how it accom-
plishes thas.




Air Induction on the Two-Cycle
Engine

There are three basic forms of induction on the 2-
cycle engine: rotary valve, reed valve and piston
ported, We'll discuss reed valve and piston port here
since these are the most common in the small engine
industry. Rotary valves are generally found only on
motorcycles and snowmobiles.

The low pressure nesded to draw air through the
carburcior is created by the motion of the piston, but
in the 2-cycle enging the air is drawn in below the
pision into the crankcace. This is known as crankcase
pumping. Crankcase pumping is created by the pis-
tons and the rings, and 1s maintzined by the crankshafl
scals and gaskets, and the cylinder gasket. On the reed
valve style engine a thin metal or plastic reed is used
1o ensure that the sir only flows in through the carbu-
retor, and doesn’t flow back ount on the downward
stroke of the piston. The piston ported engine allows
the piston skirt 1o provide this function of the onc-way
valve,

One big advantage of the 2-cycle engine, since it
doesn’t rely on an il sump for lubrication, is its
ability to operate in any position. To make use of this
feature, we must also have a carburetor which can
operate in any position. In order 1o operaic in any
pasition, the systems normally depending on gravity
{(namcly the float and inlet needle, and the gravity
flow fuel sysiem) need to be replaced with mechani-
cal devices. The diaphragm carburetor replaces the
float with a metering diaphragm and uscs a fuel pump
in place of gravity feed.

The Fuel Pump System

The power to operate the fuel pump comes from the
crankcase impulse. The pressure and vacuum pulscs
travel through cither a drilled passage or an impulse
line. The pump is made up of the diaphragm bubble
and a series of check valves. The fuel pump provides
pressure which the rest of the carburetor depends on,
Asz the piston moves up into the cylinder it creales a
low pressure arca in the crankcase. This vacuum
pulse travels through the impalse passage and draws
up on the pump diaphragm creating a vacuum within
the fuel chamber. Atmospheric air pressure is al-
lowed into the fuel tank and pushes the fuel through
the fuel filter, the fuel line, and opens the inlet check
valve o fill the vacoum. The vacoum closes the fuel
pump's discharge check valve.

REED VALVE INDUCTION

opens the reed valve 2nd sniers the
lowl pressure of the crankcase

Ag the plston moves up, atmos-
pharic alr travals thraugh the
earburalor and picks up gasoline
once the piston skirt passes tha
intake port.

As the piston movas down,
prassurzing tha erankcasae, the air
and fuel ara pus hod through the
transfar ports to the combustjan
chamber once the plston skint seaals
tha Intake porl and ths piston top

opens tha lransfer porl.
FUEL PUMP METERING DIAPHRAGM
~mls d
REPLACES GRAVITY FLOW REPLACES FLOAT
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As the piston moves down inlo the crankease it
pressurizes the air. The pressurized airtravels through
the impulsc passage into the carburctor fucl pump; U
then presses down on the diaphragm pressurizing the
fucl. The pressurized focl then closcs the inlet valve
and opens the discharge valve in the fuel pump.

From the pump, the fucl wavels w the fuel inlet
screen. The screen has an impostant job as the final
protection against dirt in the inlet needle and the seal.
The inlet screen is sized in conjunction with the Tocl
filter selected by the engine mamulfaciurer.

The inlet needle and seat contrel fuel flow through
the carburctor, [t is essential that they be in good
condition for the carburctor to funclion properdy. The
aciual sealing area needs 1o be quite small 1o seal back
the pressure froam the fuel pump. Because of the small
scat area, the inlet needle and scat are suscepiible 1o
lcaking caused by dirt and debris. Walhro carburelors
will cither have a3 machined-in alominom scat or a
pressed-in brass seat. The prossed-in seat is used oaly
for ease of manolaciuring: itshould nod be pressed out
for service.

The Fuel Metering System

There are four components to the fuel metenng
systems: 1) the Metering Diaphragm; 2) the Melering
Lever; 3) the Melering Spring:and 4) the Inlet Needle,
The metering diaphragm is avery sensitive device, 1L
must respond instamly 1o slight changes in the fuel
vacuum within the meiering chamber. The diaphragm
is madeof anilrike rubber compound over woven silk,
witli the convalution moelded in 1o allow for greater
movement. A stiffener plale and bullon are attached
al the conter. Because the diaphragm muost respond 10
cach intake stroke of the cngine, it must he of the
proper weight and resiticncy. I it s wo stll or 100
heavy, it will not respond fast enough and the engine
will starve for fuel al high specds.

The meenng lever transfcrs the pressure of the
spring 10 the mlcl needle, holdig the needle closed
and preventing fuel [rom fowing from the pump.
When the eagine is running, the metering lever docs
not 1t the needle off the seat; since te needle tp is
uiieler pressure from the fuel pump, it lifts ofT the seat
as 5000 as the metering disphragm ravels fur enough
down w override the spring force. Metering lever
heightis very impoctant incontrolling when and how
[ar the inlet needic opens. 110 he lever is set too high,
ihe engine may run nich; if it is too Jow the engine will
run kean




The metering spring does more than simply elose
the infet needle. Tt also helps determine the accelera-
tion and deceleration characteristics of the engine.
The spring must allow the valve to open at just the
right moment on acceleration or the engine will
stumble, and it must close at the right time when the
throtile is closed or the engine will Moo, Therefore,
it is important [ maintain the proper melermg Spnag
in the carburetor. We'll look at the metering system as
it functions with the entire carburetor.

Start Up

The engine at stan up has a number of requirements
that differ from usual operation. The engine is ofien
times cold; a cold engine is not as efficient at vapor-
izing fuel because beat is required to vaporize liquid.
Cranking speeds are much lower than running speeds,
sozir {low through the carburetor 5 not strong enough
to make fuel flow into the air stream. Fortunately
these two problems can be overcome by crealing a
rich fucl/air mixture. This isdone with cither a primer
- which imjects extra gasoline into the carburetor
throat - or a choke which greatly increases the vac-
vum in the carb throat allowing an unusually high
amount of gasoline to enier the niake ar. 'With the
choke closed, the intake vacuum of the cngine is
maintained within the carburcior throat. This high
vacoum causes all the carburelor's fuel norzies o
deliver the fuel into the intake air stream.

Idle

Once the engine stans. the choke is opencd and the
engine is wdling. At idie, the throttle plate is nearly
closed. There is low pressure on the engine side of the
plate and high pressure (atmospheric pressure) on the
other side. The high pressure air Mows into the re-
maining transition holes and mixes with the fuel inthe
idle pocket. Fuel is drawn out of the idle pocket into
the low pressurcsaadbeeogioe side of the throtle
plate. As the fuel is drawn out of the idle pocket it
creates 3 low pressure throughout the metening sys-
tem. Aimospheric air enters through the vent and
presses on Lthe metering diaphragm, The diaphragm
presses on the meiering level, releasing the spring
pressure off the inlet needle allowing enough fuel 1o
come in 1o replace the Tuel dravwn out on thal sroke.

FUEL I o
IMPULSE] i

INTAKE AIR| ]
ENGINE
VACUUM

FuELII ./
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INTAKE AIR]____ ]
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‘I’ACUUM-

SHOL3HNEHVYD IATVA Al4H3L1NG

Walbro Corporation 7



FUEL I
IMPULSE]

INTAKE AIR \

|

= FueLl
o IMPULSE™ 1
-/ INTAKE AIR[__] N
= Fear i —
oc =
w
n_ F— s e
e = \
g g .
— s « .
F ]
Z [
- Wi

A\ v/

LOW PRESSURE

HIGH VELOCITY

8 Walbro Corporation

Part Throttle

Al moderate throdtle settings, the throutle plate has
opeocd farther w allow increased air into the combus-
tion chamber. In order to maintain the proper airffuel
mixture, additional fuel must be mixed in, This fucl
comes from the idle progression holes. On most
diaphragm carburetors no air comes out of the pro-
gression holes at part throttle, There are some dia-
phragm carburctors that do have an air bleed for the
wdle circuit. These wsually appear as a small hole
leading from the outside of the carb body into the idle
pockel The air bleed helps 10 atomize the fucl and
helps prevent intake manifold pudding. Puddling s
the buildup of gasoline in a pool, which then geis
sucked into the engine and causes the engine o go
rich. At part throitle the main nozele begins 1o con-
tribute fuel,

Wide-Open Throttle Operation

As the throtde plate is opened farther, it has less
effect on the location of the high and low pressure
arcas within the carburetor throat. At wide-open
throttle, air quickly rushes through the carburetor o
fill the cylinder. Since air refills the cylinder soon
alier the intake vacuum is created, there is not much
low pressure air (vacunm) within the carburcior throat.
A low pressure arca must be created wathin the throat
1o draw fuel into the air stream. This low pressure is
crcated with a venturi. NOTE: Depending on the
carburctor design, the idle circuit may or may not
deliver fuel at wide-open throttle.

Operation of a Venturi

We attempt o force the same amount of air through
the restriction of te ventuari as is “naturally” Mowing
through the larger front and back of the carburetor
throat To get the same amount of air through a
smaller hole, the air must speed up. As it speeds up,

its pressure drops. This low pressure crealed at the
venturi draws fuel out of the main nowzle.




The high speed nozzle is positioned so the veniun
vacuem draws fuel ino the carburetor throat.

Main Nozzle Check Valve

The main nozzie is under atmosphernic pressure
when the cngine is at idle and low throiile, and it’s
undera vacuum when theengine is st mediom and full
throtile. To prevent the high pressure air at idle from
bleeding back into the fuel passages (which would
disrupt the idle mixture), we must place a check valve
in the high speed fuel passage (usually right at the
main nozzle). The check valve allows the fuel w leave
the main nozzle, but does not allow air to come in.

We have looked al what happens within the carbu-
retor as it runs from st up o wide-open throttle,
now wc'll look at troubleshooting carbarctor prob-
lems and componenis.

Troubleshooting Carburetor

Problems

Since the carbureior is so dependent on the opera-
tion of the enginc  do its job, your firsi siep in
troubleshooting is 1o determine if you have a carbu-
retor or an engine-causcd problem. We will assume
you have already performed the needed iesis on the
ignibon and compression sysiems, as problems within
these systems can be mustaken for carburctor prob-
lems. Iuis helpful 1o be able to est the intake systems

ONILOOHS3TaNOdL
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for proper operation. On a four-stroke engmne, per-
forming a lcak-down 15t is guate helpful. On a two-
stroke engine, performing a vacuum test on the crank-
case is necessary, In the absence of these tests you
cannot be sure whether you are dealing with a carbu-
retor or an enging induction problem. In the absence
of a leak-down gauge or a crankcase vacuum pump,
the following tests can help pinpoint carburctor or
intzke problems:

= A good first test is 1o spray some [uel into
the spark plug hole, remstall the plug, and
try ta start the engine, If the engine fires,
you can assume that ignition and compres-
sion are operational.

= Next, spray somc fvel into the carb throat
If the engine lires again, you can be predy
sure that the problem is in the carburetor, or
al least the fuel sysiem. If the engine still
doesn’t fire, you will need Lo inspect the
intake system and the other components of
the engine.

» I the spark plug 1= wet even though the
ignition 1S good, the engine i1s geling oo
much foel 10 run, or the plog is wel with
something other than fuel,

Sonow if you're surc that the carburetor s causing the

problem, you can begin 10 roubleshoot the carbure-

Lo,
= Proper thorough roubleshooting can only
be done in a sysicmatic way, staring with
the easiest things to check and moving on
to the more difficult. On a carburetor, the
check list from easicst to more dillicult
may look like this:

Mixiure screw seiungs

Fucl level and quality (dramn tank)
}. Fucl ank venling

4. Foel filier (replace)

5. Throttle and choke linkages

6. Air cleaner

wd o




Pressure Testing

Pressunze the entire (uel systéem with the 57-11
puarmip and gauge. You should get a pop-oll and a re
scal pressure. This checks the following things: fuel
line for leaks and soft spots; fuel pumps for sticking
valves and plugeed mlet screen; miet needle for
proper pop-ofl and re-seat

As you have the pressare tester hooked up to the
feel line, crank the engine over. On cach intake
stroke, the noedle on the 57-11 gauge should drop
This indicates that the metering diaphragm is allow
ing the needle o open and air is passing through the
carburctor fucl passages into the throal You may
have 1o choke the carbaretor o perform this test

Pop-olf and re-seal pressures are not critical com
poncnts of carburetor troubleshooting. You are plac-
ing the carburelor in a very unnatural situation by
pressurizing it with 30 pounds of ar. Pop-olf and re-
scal pressures may vary by 10 or more P51 from
carburcior W carburetor. The important thing is that
the necdie does pop off at some point, and the re-scal
pressurcs be 10 PS1orabove. This will ensure that the
fuel pump pressure does notovernde the necdle since
the pump produces 5-7 PSL

Refer 1o the troubleshooting chart m the back ol
this manual 1o help you determine the possible cause
of a problem, Detailed below are some Tuel systems
problems that are not specifically listed on the chart

Hard Starting Hot

Hot restart problems can often times be traced 1o
vapor lock in the carb or fuel ling. Vapor lock occurs
when the fuel lines or the carburetor are heated above
normal lemperatures after the engine is shut ofT, and
the liguid fucl wms 1o vapor. Inspect the exhaust
system and air shiclds for damage. Make certain the
insulator blocks and gaskets are the proper ones for
your engine. This problem can be compounded by the
wrong scason blend of fuel. A cold weather fuel will
vaporize o casily i the heat. Another heat-related
problem can result in the fuel in the wnk pressunzing
the carburctor o the point of the needle coming
unseated, causing carburetor leakage and engine Mood-
ing. This problem can occur more rapdly with an
alcohol fucl blend. A nch admsted carburctor will
compound 3 hot stant problem by delivering even
more (ucl mio an already nch engine. Different en-
gimncs reguire vanous amounts of choke to stan up hot
S will Nood wo casily when hot; others may
require choking to draw a vapor lock through the
carburctior. Unfonunately, these insights mto what
the enging “likes™ can only come through expencnce
with that engine

nc

No Idle

An enging that fails w idle could be caused by
several problems. 18 the wdle speed o low? 1s there
cxcess drag on the engine? Poor crank scals or poor
compression will ruin the idle. Carburctor problems

Whan prassure lasiing the fusl system, you noed nol wall lor tha inlet
neadle lo pop off. You can open the inlal nesdis by cranking the snglne or
by tickling tha melaring diaphragm through the almosphanc veni hola. i

tha inisl neadla re-seals below 10 psi, or doas nol re-sasl, lollow ihe

procedurss on p. 1T & 18
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List the causes you have found which contribute
to the following problems:
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that wall ruin the idle are: clogged adle carcuits and
progression holes: misadjusicd wdle mixiure screws;
awr leaks at the carburctor mounting Faskets; and
lcaking main nozzle chock valves. A mewening lever
sc1 100 high wall cause the main nozzle o dnp and
produce an emratic, nich idle, as will the wrong meter-
N SPIimg.

Poor Idle

A lot of poor wdle problems can be raced to focl
puddiing. Fuel puddling occurs when fuel vapor
comcs out of suspension and forms pools of hquid
gasoline in the crankcase of a two-stroke engine, or
the intake tract Some puddling is inevitable, as some
fuel will be knocked out of suspension by the crank-
shaft and connecting rod. The swirling af the Tuel
within the crankcase can also lead w puddling, Pud-
dling causes problems when the engine is moved ot
tumed and the raw fuel is ingested into the combus-
tion chamber. A rich idle mixiure can aggravaie fuel
puddling, as will a high metenng lever, pressurized
fuel tank, or a diny air cleaner. Usually a foel pud-
dling problem needs 1o be comecied by a betier
internal engine design, but the problem is appravaied
by poor carburation

Poor Acceleration

If the carburcior has an accelerator pump, you will
need w desermune that it is working properly. Refer o
Lhe Accelerator Sysicms scetion of this manual | Most
engings accelerate off a slightly nch idle mixwre. If
the idle mixture is adjusted for the perfect wdle, that's
prohably o lean for good acceleration. If the meter-
ing lever is oo low, or the metering spring is too suiff,
the mixture will be oo lean for acceleration.

Poor High Speed

The increased demand for fuel at high speed opera-
tion can overload the capacity of a dirty fuel system
or inlet screen. Soft fucl lines have a wadency 1o
collapse under the increased draw at high speed. A
poorly ventilsled wnk will cause high speed fucl
starvalion_ A sticky main nozzle valve or one swollen
from siale fuels will not allow gasoline through the
high speed sysiem. A govemor on the carburclor or
ignition will give the cffect of poor high speed per-
formance when the engine overruns.

Carburetor Disassembly

Ninety percent of all carburetor problems come
from dint and fuel gums Before disassembling a
carburetor, wash it thoroughly in clean solvent. A
clean, well-lighted working surface s essential 1o
good carburewor repair. The following tools will be
most useful at the carburetor repair bench:



Soft-Jawed Vise Pen light

Needle-nose pliers  Magnifying glass

Asst. Screwdrivers  Compressed air

Spray carburetor Small Ballpeen hammer
cleaner 57-11 Pressure Tester

500-500 Tool kit

Totally disassemble the carburctor, Use the illus-
tration in your catalog as a guide o ensure you've
removed everything. Not every part shown on the
breakdown will be included in your particular carbu-
retor. The best cleaner for Walbro carburetors is a
spray type carburetor cleaner, The pressure in the can
works to dislodge dirt, and the chemicals aren’t as
caustic as the dip tank cleaners. If a dip cleaner is
used, all plastic and rubber must be removed from the
carburetor, and the carburetor should not be soaked
for longer than 15 minutes.
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Mixture Screws

Inspect the tips of the mixture needles; they should
be free of grooves. A ring you can see is ok, but you
shouldn't be able to feel it with your fingernail, Be
aware that if the needles are grooved, their seats will
be rined also. A damaged screw or seat resulls in a
very sensitive needle. If the carburctor seems hard to
adjust, always too rich or oo lean, the needles and the
seals arc probably ruined.

—
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Fuel Pump

The fucl pump 15 generally trouble free. But here
arc some problems that can anise. 1. The diaphragm
check valves can gel stuck down by [vel goms and
vamish, preventing fuel flow through the corburetor.
2 The crush ribs in the cover that seal arcund cach
chamber can get damaged by rough treatment allow-
ing the fuel pump to leak or reducmg its capacity. 3.
The machined surface where the check valves seal
can get scratched ornicked; if this happensthe valves
may ool hold and pump capacity may be reduced or
the pump may empty of fuel during storage requinng
excess cranking lime o re-prime.

Welch Plug Removal

Remaving the welch plugs is essential for a thor-
ouph carburetor service job.

Removing the welch plugs is best donc with the
Walbro 50{}-16 wol. Hold the punch at a shallow
angle to the welch plug and drve it through. If the
punch is not held at a shallow angle it could damage
the calibrated passages undemeath the plog. Spray
carbaretorcleaner through the idbe passages under the
plug or plate. DO NOT use a dnll or other wols w0
clean the passages. These holes are precisely sized
and changing them - even a thousandth - will effect
the cogine idie. When you arc sauisficd thay all the
passagesare clean, rinse the carburetor in sodvent and
blow it dry.

Circuit Plate Removal
The circuit plate will be held in by one or two

screws, Undemneath the circuit plate will be a gasket
and possibly adiaphragm, Take your e and follow
the passages undemcath the plate and gasker Make
surc you know where the fuel is commg from and
where il is going to0. Some carburetor kits have more
than one corcut plate gasket in them. Make size you
nsc the proper gasket for vour carburetor when reas-
sembling it. If you wse the wrong gasket. itwill result
in the loss of fuel Mow 0 one or both circuits If your
carburcior had 3 circuit plate diaphragm, make cer-
twn that it gets put back i The cieciit piate dia-
phragm acts as a main nozzle check vilve.

If the circuit plales or welch plugs are leaking, fuel
will bypassthemixture serews and the carburetor will
run rich.




Main Nozzle Check Valve

There are two types of main nozzles on Walbro
carburetors: the mechanical seal and the capillary
seal. The mechanical seal check valves can all be
checked guite easily.

Locate the hole that supplies fuel to the main
nozzle. This will generally be close to the high speed
needle. Place the end of a piece of primer hose over
the fuel hole; make sure the high speed needle is
turned out a few turns, You should be able to casily
blow through the valve into the carburetor throat, but
not able 1o suck air back as casily.

If the hole is hard to reach with the hose, you can
alsoplug the supply hole with your fingerand hold the
hose over the main nozzle needle hole. If the check
valve tests okay, no further action is needed on it

The capillary screen seals rely on the capillary
action of gasoline against a fine wire screen 1o keep
air from coming back through them at idle. Since
therg is no mechanical seal on these valves, they
cannot be tested with the primer hose. Also, the
capillary screen is susceptible to clogging with debris
that has managed to pass through the inlet screen.
Therefore, it is recommended that the welch plug or
cup plug over the screen be removed so the sereen can
be cleaned and inspected. Refer to the carburetor
parts list 1o see if the carburetor has a check valve
screen,
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Removing the cup plug o gain access 1o the check
valve is best done with a # 8 bouloming tap ora Smm
sel screw. Screw the Wp into the cup plug, then pull
the tap and plug sirzight oul

Cup plug removed, capillary scroen visible.

Walbro uses a number of main nozzle check valves.

They are shown herc along with the proper method of
servicing them. NOTE: Before servicing the check
valve, remove the high speed needie,

The most predominant check valve style in produc-
tion now uses a capsule check valve. These are self-
contained and are pressed into the carburetor body. I
they need 1o be replaced, they are simply pressed on
through into the carburctor throar, Some carburctors
have a long wbe nozzle; these must be pressed back
out of the throat with a flatl blade screwdriver,

Older mode! carburctors such as the HDC contan
a three piece check valve system. This consists of a
check valve disc, a brass retainer and a debnis screen.
The retamner is removed with the slide hammer pulier
£500-501 in the 500-500 wol kit. Some HDB carhu-
retoss use a similar system bot use the screen asa

capillary seal
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Many WA model carburctors use a similar check
valve retained with a smaller cap. This cap s serviced
with the pin punch style tools m the tool kit Tool S00-
502 15 used to remove the mmg over the check valve
disk, and 500- 14 15 used to remstall ot

Crrcuit plate style carburctors may use a simple
Mapper style check valve incorporated into a small
daphragm under the circuil plate. Take care 0 install
the commect circusl plate diaphragm, as the wrong one
can shul off all the fuel through the carb.

The check valves are generlly trouble [ree, but
they will getclogged up with fuel gums and should be
removed belore dip tank cleanimg.

Inlet Seat

Soak a cotton swab mn carb cleaner and use i w0
remove fuel gum [rom the inlet seat. Do not inserany
hard tools into the seat as they can damage it. On a
carburetor that has had a lot of use, eveniually the
inlet seat will become worm. When this happens, the
necdle wall no longer hold pressure and the carburelor
must be replaced, During cleaning, spray carburetor
cleaner through all passages o ensure they are free of
obstructuons,
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Carburetor Reassembly

To begin reassembly, install the circuit plale or
new welch plugs, Lay the welch plog ino its well;
a'rﬁp_l-y a thin ring of nail polish around the edge of the
plug and drive it flat. Make sure the welch plogs are
driven flat or they may interfere with the meienng
diaphragm movement. Wipe all the nail polisholl the
plug, o leave a thin ning around the edge. The scalant
acts a< an extra measure (o ensure the plug doesn't
leak. If the plug leaks you will notice that the idle
needle becomes less effective. Tool 500-15 is the
proper ool for welch plug installation.

If the carburctor has a cup plog aver the main
nozzle, be careful 10 not install it too deeply into the
main nozzle well, I pressed in too far, it can restrict
the flow of fucl from the tip of the high speed needle.
Press the cup plug in just far enough so its upper cdge
is even with the melering chamber Moor,

MNext, reassemble the fuel pump. Insall the inlet
sereento the proper depth, Installnew, original Walbro
gaskets and diaphragms. Remember that the pump
diaphragm goes on next 1o the carburetor body, No.
tice the crush ribs on the underside of the pump cover.,
These are essential for good sealing and should not be
damaged.

[nstall the mlet needle,metering lever and spring,
Setthe metering lever height using the 500-13 gauge.
This height is very important so make sure il is
correct. I you are using an older gauge on a W2 ar
WY carburcior, use the pauge tab marked for the WA
and WT carburciors,



Final Pressure Testing

Place a small amount of fuel in the inlet needle
will. Now pressure test the carburetor again with the
57-11 gauge. Observe the pop-oll and re-seal pres-
sures. I the carburetor does not hold pressure, im-
merse il in solvent to determine where it is leaking.
Small bubbles around the fuel pump cover are ckay,
but you should not get bubbles from under the mlet
needle until the needle pops off. Ifit is okay, continue
assembly.
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Small bubbles at tha fuel pump gaskot are not harmiul. ;
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Install the metering gasket and diaphragm IN
THAT ORDER. The metering diaphragm cover has
a venl hole either in the center or on the side. It's
imperant o insiall the cover so the hole is facing
away [rom the engine lan. This way the hole does not
pel sawdust blown into it IF the fan does not blow
across the carburctor, install the cover with the hole
facing the nommal dewnward position if you have a
| choice.

- Your last step is (o install and preset the fuel

. R S e A ncedles. LIGHTLY tum the needles in until they seat,

- then back them out 1 1/2 wms. This sciting will be

richer than the fmal adjustment. Final adjustment will

be done with the engine running, Some engine manu-

Facturers recommend a preset other than 1 172 wrng;
il so, follow their direclions.

Final Adjustment
idle Mixture:

The wdie Muel mixiore is usually adjusted firsL Stan
the engine and let it reach ils normal operating tem-
perature. Begin slowly wrning the idle mixture screw
clockwise. As you turn it in, the cngine speed will
increase and then start o decrease as the mixture gets
leaner. Note the needle position at the point when the
engine speed staris 1o decreasc; this is called the lcan
drop-off poinL Back the necdic out and the speed will
again increase as the mixture passes through opti-
mum lowand rich. Nole the position of the needle
when the speed agan staristodecrease; thisis therich
drop-off poinL. Your final needle setting is halfway
between the rich and the lean drop-olT points. Once
the mixture is set, the idle speed needs to be adjusied,
Setthe idle speed at the recommended R.P.M., or just
below cluich cngasement.
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High Speed Mixture:

The high speed mixture is adjusted much the same
way. With the engine at wide-open throttle, find the
rich and lean drop-off points, and set the mixture
between them,

WARNING: REMEMBER THE EFFECTS OF
RUNNING AN ENGINE LEAN. RUN THE EN-
GINE FOR ONLY AN INSTANT AT THE LEAN
DROP-OFF POINT.

If the engine scems to run rich at high speed when not
under a load, check o see il it bas a carburetor
governor, Seepage 30 for information on Walbro car-
buretor governors. Once the carburetor is adjusted,
re-check the idle speed and make sure the engine
accelerates smoothly. If it stumbles on acccleration,
enrich the idle mixture slightly. If poor accelemtion
still occurs, determine if the carburetor is equipped
wilh an accelerator sysiem amd that it is working
properly.
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Barrel Valve Carburetors

The theories of operation of the barrel valve carbu-
retor is very similar o that of the butterfly valve
carburetor, but the actual operation is quite difTerent

In the butterfly valve carb, the throttle plate con-
trols the air flow into the engine. To increase engine
speed and power, more air i$ admited o fll the
cylinder. Inorder 10 maintain the proper air/fuel rato
forengine operation, the amount of fuel must increase
or decrease in proportion 1o the amount of air. At
higher ar volumes the air [low through the ventun is
adequate to draw fuel owt of the main nozzle. The
more air, the more fuel in fairly equal proportions. AL
lower engine loads, the engine is not drawing a lot of
air, In fact, the air flows through the ventori easily
withoul drawing fucl out of the main nozzle. At these
low engine loads and speeds, we must provide fucl
delivery at other points with higher manifold vac-
poms. These other delivery points are the idle and
progression holes, where higher vacuum is creatd by
the position of the throule plate.

The barrel valve carburcions use a mechanical con-
trol over the fuel flowing into the intake air rather than
relying on the air Mow alone 10 control iL. The barre]
soll regulates the air flow like a throttle plate, but
instead of focl entering the air stream at the main
norzle and three or four progression boles, the fuel
enters the air stream from only one spot - the fuel
nozzle. Since the barrel restricts the air flow both
before and afier the main nozzle, the main nozzle is
always acied upon by the same amount of vacuum,
essentially a vaniable venturi. A moveable needle in
the fuel nozzle controls the fuel fMlow at all throtde
settings. The needle moves into the foel nozzle at low
throttke and out of the nozzle at wide-open throtile.
The neadlz movement is controlled by the throttle
ramp. The advantage of the barrel valve design is that
it provides for a very even air/fuel mixture throughout
all throtile scttings, Presently, there are two model
classihications in the barrel valve line: the WY s and
the WZ's, The WZ's are characterized by the pres-
ence of of a built-in air cleaner, and the air flow
through the carburetor makes a 90-degree bend. The
WY's have the most diversity. There are currently
eight WY models: WY, WYE, WYJ, WYK, WYL,
WYM, WYP, and the WYF (which is a Moat-style
carburetor). The WY 'sall have the fuel pump and the
meicring diaphragms stacked on one side of the carb
body. Some of the WY's have metal bodies, some
have plastic bodies. Most are fixed jet carburetors,
but the WZ and some WYK’s have adjustable main
jets. Despite this varicty, the WY's all operate in
much the same way. As the throtle lever is rotated by
the throttle cable, the hole within the barrel comes
into alignment with the hole through the carburetor
body. Atthe same time, the throtte pin follows up the
ramp under the throttle lever. The pin, rising up the
ramp, lifts the barrel and the fuel needle so that the
needle exposes more of the slot in the side of the
nozzle o the air stream,
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The Operation of the WY

The fu2]l pump passages ant cast inio the body.
Crankcase impulse is defivered 10 the fuel pump
dizphragm through the passage o the lower right of
the throat. The fixed jet is pressed into the body and
sealed with an O-nng_ Notice how the tabs of the
plate, gaskets and the diaphragm stack up in a stair-
step pattern as the carb is assembled. The pump cover
is the floor of the metering chamber. It contains the
inlet sereen, the inlet necdle and seat, and the meter-
ing leverand spring. Themetering gasket, diaphragm,
and cover complete the carburetor assembly.
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In operation, the foel is drawn inlo the carb throat
from the fucl nozzle, through the jei, and acually
travels up through the center of the pump diaphragm
stack, from a hole under the metering lever, The
engine vacuum draws the metering diaphragm down
onio the metering lever, which overrides the melering
spring allowing the inlet needle to 1ift off itsseat. The
[uel is pushed through the inlet seat by the fuel pump,




The WZ Carburetor

The WZ is unique in the way the air flows through
it It also has an adjustable high speed mixture neadle
and an integral air cleaner. The fuel pump and meter-
ing diaphragm are on separale sides of the carb body.
On the WZ, the fuel pump cover also houses the
primer sysiem.
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In operation, the foel is drawn from the nozzle into
the air siream. The fuel comes from the melering
chamber through the nozzle check valve (which works
with the primer and is pressed into the floor of the
metering chamber). Fuel drawn from below the me-
tering diaphragm allows the inlet needle to open and
the fuel pump refills the chamber.
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Adjusting the Mixlure
Idle:

Some of the barrel valve carburciors have an idle
mixture limiter screw on Wp ol the throltle kever.
Before adjusting the idle mixture, the limiter shoold
be in the ceater ol its travel. This outer screw makes
very small mixture adjustments. Many WY carbure-
lors do not have this limiter.

IDLE MIXTURE LIMITER
AT CENTER OF ITS TRAVEL

The fucl needle adjustment screw is located down
inside the center of the barrel and may be covered
with a plastic capor may even be sealed with silicone.
[f the screw has not been disturbed, adjustments are
generally not needed. I you have no idea where the
screw Is presently set, presel it by turming i all the
wiy outuntil the threads disengage, then back 5 turns
for the WY Series or back 6 tums for WZ's and 13
turns for the WY1, WY K, WYL, und WYE, Tum the
il speed screw in untdl the carburetor is at approxi-
mately hall throttle. Start the engine and adjust the
idlemixture serew W ablain the highest RP.M. Allow
the engine 10 warm up and then elose the idle speed
screw down o 3000 R.P.M., or the point just before
clutch engagement. Adjust the mixiure 1o the highest
R.P.M. again, then wen the mixture screw an addi-
tonal 1/4 wrn counter-clockwise. (Couniter-
clockwise=richer)

High Speed:

The WZ's and a few of the WY models have a lugh
specd muxture screw. The preset 15 1 172 tums. At
wide open throttle the mixture should be adpsied to
the mzdpomt between nich and lecan.

Thire are several different fixed main 61 avail-
able for the WY, If, doe 1o your operating altitude you
nced 1o change jet sizes, look in the jet section of the
prce hist for the vanous sizes.




NOTE: Some WY K carburetors hove an adjusiment
screw thut will produce a “richer only” mixiure; you
miy not notice a lean drop-off on these carburetors.

Air Purge Systems

The air purge is often mistaken for o primer, Bul
while a primer injects the fuel into the carburetor
throat, an air purge system simply removes the air
from the fucl passages sothe carburetor and fuel lines
are full of fucl. Air purge systems are being installed
on meny Walbro carburctors 1o promole casier suan-
ing of the engine.

The heart of the air purge system IS the bolb. The
rubber bulb = gencrally mounsed on the carbaretor,
bat it can be mounted separaiely i the cosiomer o
desues. The bulb works in conjunction with a scrics
of ong-way check valves. On some older systems, the
the check walves are two clear plastic discs with
gumgs holding them closed. These valves anc located
directly below the balb,

Depressamng the bulb forccs air through the dis-
charge valve and oot a tube back to the focl tank.

WY K with enrichening mixture screw.
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Releasing the bulb closes the discharge valve and
opens the inlet valve, The vacuum travels through a
channel and into the melering chamber. Here it driws
down on the meiering diaphragm, opens the inlet
needic, and draws fuel from the taok through the uel
punmp.

Once the bulb is full of fuel, all the air has been
removed from the fuel sysiem, One critical compao-
nent o this system is the check valve located belore
the nozzle. This prevents air from coming in through
the fuel nozzle when the bulb creates the vacuum in
themetering chamber, A barrel valve carburetor docs
nol need a check valve al the nozzle otherwise.

Newer air purge Systems use a rubber double-
acting check valve in place of the two spring loaded
disc valves The butterfly valve carburclor air purge
sysiem works the same way as the bamel valves.
However, the third check valve preventsair flow back
inte the metering chamber from both the high speed
and the idle circuits. These carburetors will still have
a8 separste main nozzle check valve like all other
hutterfly valve carburctors.

Primer Systems

Presently only WZ and some WYK models have
primer systems. The primer system works in much
the same way as the air purge, but instead of simply
pumping the fuel buck 1o the tank it also pumps fuel
into either a starier box or a starter wick, The staricr
wick 18 a porous foam wick that absorbs the fuel from
the primer and makes itavailable 1o the engine a1 start
up. The ane possible problem with the primer sysiem
is the potential for Mooding the engine if the bulb is
pressed 100 many limes. To overcome this problem,
Walbmo offers carburetors with a starier box. The
stanier box stores a metered amoont of fuel so when
U simka button s peesaed, foel is delivered 1o the
starter wick. Os WZ's the starter wick is locawed
behind the intake cup. WYK carburetors usea primer
sysicmn with the starter wick under the botwom of the
bamrel. The WYK's with starter boxes have an addi-
tional spring loaded diaphragm that pressurizes the
fuel beiag put inio the starter wick.




Troubleshooting the primer and air purge sysiems
is generally only a mawer of cleaning and servicing
the check valves and the bulb. The bulb should be
pliable and free of cracks. [T it i suff or botde it will
not function. Thecheck valvescan get stuck with fued
gum or debris. If the bulb feels like it cannot be
depressed, the discharge valve or the retum Iine back
to the fvel tank is plugpged or kinked If the bulb does
not spring back into shape, the inlet check valve s
probably sinck closed, or the fuel line 1 restncied. IF
the bulh constandly fills with air instead of foel there
could be a lesk n the fuel system, or the dischaspe
check valve or the nozzle check valve is stuck open.
Any defect that prevents the carburetor from getting
fuel 1o the engine will also prevent the air purge or
primer from working (with the exception of the
nozzle check valve); if it is stuck closed, the engine
will not run but the primer will work, IT it is stuck
open, the engine will work but the air purge won't I
you suspect the chock valve on a butterfly valve
carburetor is sticking open and causing the bulb to fill
with air, shut off both needles and then work the air
purge. If the bulb now fills with fuel, the check valve
needs w be cleaned or replaced. To replace iL simply
screw a shect metal screw into the center hole and pull
the whole assembly oul, then press anew oncm. To
test any check valve, determine the proper direction
of flow throegh the check valves and iest for it with
the primer hose (like you did with the main nozzle
check valve).

As tha bulb relums to shape, fuel [a drawn In threugh the fuel pump and
tha malering chambar 1o Il the bulb.
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The nexi tima the bulb |s deprazssd, fuel ls pushaed Inlo the starier box and
aul the overilow. On carburetora witheul the starter box, fual Hows 1a tha
slartar wick diracily from the bull,
|

STARTER

BUTTON

On starter box squipped carburators, the lusl ks diverted 1o the wick only
when the starter buiton s pressed.
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Accelerator System:

There are three styles of accelerator pumps found
on Walbro diaphragm carburetors, All thiee are used
1o provide an extra shot of fuel w entch the mixiure
when the theottle is first opened. The advantage of the
accelerator system is that it allows the idle mixture to
be setatoptimum, rather than slightly rich, allowing
the engine to idle better.

Piston Pump:

The piston pump system consisis of a small brass
piston in a cylinder, drilled into the carb body. The
piston is held into a flat spot on the throttle shafi by a
spring. When the throttle is opened the piston is lified
cutof the flal spot and pressurizes the fuel behind it
The fuel is forced through a channel and is injected
into the maim nozzle or melering chamber.

Crankcase impulse;

This sysiem uses the pressure pulses from the
crankcase to pressurize the metering chamber. A
pressure passage (similar 1o the one that runs the fuel
pump) is channeled up to a hole in the carburetor
By, When the throttle s opened, a hale through the
throttle shaft lines up with a hole in the bady. This
allows the pulse to travel into the chamber on the dry
side of the metering diaphragm, forcing the dia-
phragm down and allowing the inlet needle to open.




Boot Style:

This system uses a small rubber bladder to hold a
shotof fuel. The inside of the bladder is connected to
the metering chamber, or directly o the carburetor
throal As in the impulse style accelerator, a hole
leads from an impulse source through the centerof the
throttle shaft and into a small brass cap surrounding
Fhe rubber boot. .thn the throttle is opened, the IMPULSE ]
impulse pressure is allowed to flow around the out- FUEL I
sideofthe bootcollapsing itand forcing fueloutof the
inside of the boot and into the carb throaL

Troubleshooting the accelerator system is gener-
ally amatter of keeping the passages clean. If you are
having trouble with engine acceleration, check for an Eg T
accelerator pump and make sure it’s operating.
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Governor Systems

The governor is another option available 1 Walbrao
customers. [t works off the vibrutions created in a
running engine. The govemar consists ol a spring
which holds a ball against a seat. When the engine
exceeds is governed speed, the vibration of the ball
overrides the spring. When this happens, foel is
allowed to bypass the ball and Nows directdy from the
megering chamber into the carb throst. The rich mixiure
causes the engine 1o slow down.

Generally there is no scrvice needed on the gover-
e system. If you cannot get the mixiure o lean out,
make sure the governor ball s not stuck open. Kccp
in mind that the enginge will ac1 rich 2= it maches us
governad spocd, 50 vou will not be able w lean it out
al no-load, wide-open twoule. To adja the high
speed mixinre on 2 governed engine youwill havetn
load down the engine o adjud the high speed mixume
becamse on many enpgines the povemned speed canbe
reached befone the main nogzle is delivenng focl
This style gpovernor sysiem has also been incorpo-
raled into the main nozzle on some carburelors,



The proper wols add efficiency and profession-
alism 10 the carburctor repair job. The 57-11 pressure
tester and the 500-500 wol kit are also available asa
package; order the 400-595 from your distributor 1o
receive both. Any of the tools in the 500-500 kit are
also available separately from your Walbro distribu-
tor. The 57-11 pressure gauge pump can be rebuilt,
using the K1-Gauge rebuild kit

S1001

TOOL RO, 500-16

I _
TOOL NOQ. 500-14 TOOL NO. 500-502

|

TOOL NO, 50015

500-500 Teol Kit
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