ZENITH
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28 AND 228 SERIES CARBURETORS

OPERATION AND SERVICE

Figure 1

The Zemith 28 and 228 Series carburetors are downdraft
units incorporating both primary and secondary venturi.
The upper, pressed in section of the secondary venturi is
sometimes referred to as the discharge nozzle.

Balanced construction is also used, which is a method of
venting the fuel bowl to maintain proper air fuel mixtures
even though the air cleaner may become restricted. This
balancing is frequently referred to as an “inside bowl
vent.” A completely sealed bowl cover is essential in this
type construction. Six assembly screws assure this per-
manent seal.

A mechanically operated accelerating pump is used. The
power jet or economizer system is controlled by engine
manifold vacuum.

MODEL IDENTIFICATION

Type—Single downdraft.

Material —Air intake and fuel bowl—diecast.
Throttle body—cast iron.

Styles—28A—Throttle and choke shafts parallel.
28B—Throttle and choke shafts crossed.
Letter Designation:
P— Packing or bushing in shaft holes.

V—Vacuum operated power jet valve.

X—Flange next size larger than standard.
C—Automatic choke.
D—Equipped with degasser.

R—Built-in governor.

Size Nominal Throttle Bore Flange Size
Designation Size Diameter S.ALE. Std.
X9 11/8” 15/16" 1 1/4%

10 11/4” 17/16” 1l gl
11 13/8” 19/16" 1 1/4%
X11 13/8" 1 9/16” 1 LA
12 11/2" 111/16" 1172

The 228 Series carburetor is a modification of the 28
Series to use a two-hole idle system, and may be identified
by the location of the idling adjusting needle in the throttle
body.
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Figure 2

FUEL SUPPLY SYSTEM

The fuel supply system consists of the threaded fuel
inlet connection, filter element, fuel valve seat, fuel valve,
float, and fuel chamber.

The fuel supply line is connected to the threaded inlet.
Gasoline passes through this connection into the filter
sump and then through the filter element. The filter ele-
ment (as incorporated in some of the assemblies of this




type carburetor) is attached to the filter plug, identified
by the 13/16” hexagon nut directly above the inlet econnec-
tion. The element is removed with this plug. This fine
edge type filter element is extremely efficient and because
of this must be removed and properly cleaned at regular
intervals to prevent dirt accumulation from restricting the
flow of fuel. The cleaning interval depends on the clean-
liness of the fuel used and also of the entire system of the
vehicle involved. A complete Zenith Fuel Filter installed
ahead of the carburetor will allow easier inspection and
cleaning. Never remove the filter element in the ecarburetor
unless a Zenith Filter is provided to assure a clean fuel
supply. ‘

After passing the filter, the clean fuel travels through
the fuel valve seat and passes the fuel valve and into the
fuel chamber. The level of the fuel in the fuel chamber is
regulated by the float through its control of the fuel valve.
The fuel valve does not open and close alternately. It
assumes a more or less fixed opening, as regulated by the
float, sufficient to maintain a proper level in the fuel cham-
ber equal to the fuel demand of the engine according to
its speed and load.
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IDLE SYSTEM (28 SERIES)

The idle system supplies fuel to run the engine at curb
idle and also at slow speeds until sufficient velocity is built
up in the main venturi to operate the main jet system.

This system consists of the idle discharge port, the idle
jet, a passage or channel between the jet and the dis-
‘charge port, an idle air intake passage, idle air adjusting
needle, plus a fixed air bleed to the air intake passage.

Note: The idle discharge port on.the Zenith 28 Series
is formed by a small brass plug called the priming plug.
This plug is pressed into the throttle body in direct rela-

tion to the position of the throttle plate when the plate is
completely closed.

At idling speeds of the engine, the thrott
slightly advanced from a completely closed posit
leaves about one-half of the area of the idle dischargs
port open to the suction in the engine manifold. This
suction is transmitted to the idle jet through a passage,
running through the throttle and fuel bowl bodies. Fuel
from the fuel bowl flows through the main jet into the
main discharge jet. Fuel for idling flows from the dis-
charge jet through the idle feed holes in the lower end
of the discharge jet into the idle fuel passage leading to
the idle jet. It is metered through the calibration in the
idle jet. The main discharge jet has a solid section or
land just above the idle feed holes. This land contacts the
surface of the metering well and separates the idle and
main jet fuel supply. As the fuel leaves the idle jet, and
enters the vacuum passage leading to the discharge port,
it is mixed with air admitted from the air intake through
the permanent idle air bleed. This air bleed calibration,
located in the fuel bowl just below the idle adjusting needle
seat, is to prevent the fuel in the bowl from being syphoned
into the intake manifold through the idle system if for
any reason the idle adjusting needle screw should be placed
on its seat.

An additional variable volume of air is admitted past
the idling adjusting needle and its seat. The fuel-air mix-
ture then passes through the idle vacuum passage to be
discharged into the engine manifold at the idle discharge
port. Turning the idle adjusting needle clockwise or
towards the seat increases the suction on the idle jet and
causes a richer mixture. The idle air fuel mixture is also
influenced at the same time by the reduced volume of air
admitted past the idle adjusting needle when it is turned
towards its seat.

Turning the idle adjusting needle counter-clockwise or
away from the seat reduces the suction on the idle jet and
causes a leaner idle mixture,

As the throttle plate is opened wider, the idle system
gradually ceases to function. The delivery of fuel through
the high speed system increases as the throttle plate is
advanced. Although the delivery of fuel through the idle
system diminishes as the throttle plate approaches the
wide open position, it continues to deliver a small volume
of fuel contributing to the fuel delivered by the high speed
system. It cannot be said that the idle system ceases to
deliver fuel entirely at wide open throttle, but it must be
made clear that the amount of fuel delivered from the idle
system at wide open throttle is so small as to be relatively
unimportant,

IDLE SYSTEM (228 SERIES)

This special idle system identifies the Zenith 228 Series
carburetor, and is the only departure from the regular 28
Series. It is referred to as a two-hole idle system. The
idle fuel-air mixture is discharged into the air stream of
the carburetor through two calibrated holes located in the
throttle body. The location of these holes is in dirset
relation to and is determined by the position of the throtils
plate when completely elosed.

The idle fuel supply for this series is identical o the
regular 28 Series as described under idle system (25
Series).




located in the throttle body at the lower idle discharge
hole.

Turning the idle adjusting needle in (clockwise) creates
2 leaner idle fuel mixture hecause less of the fuel mix-
ture is discharged into the air-stream through the idle
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discharge hole. Turning the idle adjusting needle out
(counter-clockwise) creates a richer idle fuel-mixture, be-
cause more of the fuel mixture is discharged into the air
stream through the idle discharge hole.

The fuel is metered by the idle jet and is mixed with
air admitted by the fixed idle air bleed located in the air
intake of the carburetor. This fixed air bleed meters air
directly into the idle jet where it mixes with the fuel
metered through the idle jet calibration. This idle fuel
mixture is drawn down the idle mixture passage, and its
discharge into the air stream is controlled by the idling
adjusting needle.

Note that in this type of idle system the idling adjust-
ing needle contrels the amount of the idle fuel mixture
that is discharged into the air stream.

HIGH SPEED SYSTEM

The high-speed system consists of a primary venturi, a
secondary venturi, a main jet, a well vent, and a discharge
jet. This system controls the mixture at part throttle
cruising speed.

The main jet controls the fuel during the cruising range
from about one-quarter to three-quarter throttle opening.
To maintain a proper mixture ratio a small amount of air
is admitted through the well vent or high speed bleeder.
Air bleed holes are located in the upper section of the
discharge jet at a point below the level of fuel in the jet.
Introducing air into the discharge jet below the level of
“uel, reduces the surface tension of the fuel and helps fuel
fow at low suction. This bleed also restricts fuel flow
through the main jet under high suctions.

The main discharge jet is designed with a ring land just
above the lower bleed holes. The ring land contacts the
surface of the discharge jet passage and separates the idle
fuel supply from the high speed system. When the throttle
plate is opened to a point just above the idle position,
enough air passes through the carburetor to lower the
pressure at the discharge nozzle. The float chamber is
open to atmospheric pressure; consequently, the greater
pressure in the float chamber will cause the fuel to flow
from the fuel bowl through the main jet into the main
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discharge jet. Air admitted through bleed holes in the
discharge jet, in an amount measured by the well vent, is
mixed with the fuel. This mixture of fuel from the main
discharge jet passes through the discharge nozzle in the
upper section of the secondary venturi and is added to the
air stream in the secondary wventuri. This mixture then
passes through the main venturi and into the intake
manifold.

HIGH SPEED SYSTEM—Power Jet in Operation

The power jet controls the additional fuel necessary for
maximum power at wide open throttle, It is called an
economizer or bypass jet in some carburetors.

This part of the high speed system consists of a power
jet valve and a vacuum controlled piston assembly for
operating it. The power jet valve is opened by the vacuum
operated piston when the throttle is from three-quarters
to wide open. This makes it possible to run on a lean and
economical mixture at normal cruising speeds without
sacrificing maximum power.

The vacuum in the intake manifold at idling speed is
approximately 19”7 to 20" of mercury. When the throttle
is opened quickly the vacuum may drop below 2” of mer-
cury. The vacuum piston assembly is connected to the
intake manifold through passages running from the top
of the cylinder through the castings to the point indicated
by the letter “B”. Thus, the vacuum existing in the intake




manifold is used to operate the power jet system. The
vacuum piston assembly is held in a raised position when-
ever the manifold vacuum is greater than 6” of mercury.
Quick throttle openings, which will cause the manifold
vacuum to drop below 6” of mercury, allow the tension of
the spring of the vacuum piston assembly to force the
piston downward opening the power jet valve.

The open power jet valve allows fuel to flow from the
fuel bowl through the power jet valve assembly at a rate
determined by the calibration in the bottom of the valve.
This fuel flows through a passage to enter the main dis-
charge jet. Thus it iz Added to that metered through the
main jet and is discharged into the air stream through the
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discharge nozzle. Whenever the manifold vacuum drops
below 6” of mercury, this extra fuel supply is instantly
available. Whenever the manifold vacuum builds up above
6” of mercury this extra fuel supply is cut off.

This entire system functions automatically with the load
on the engine. The manifold vacuum is determined by the
engine speeds and the amount of throttle opening.

Special Note: When a speed governor is used, it is in-
stalled between the carburetor and the intake manifold. It
is still necessary to use the suction in the intake manifold
to control the power jet valve. The partially closed gov-
ernor throttle will result in a higher suction in the mani-
fold than that which exists between the governor and
carburetor throttle plates. The power jet system is so
arranged that the passages to the vacuum piston assembly
can be by-passed around the governor throttle to use the
vacuum in the intake manifold to operate the power jet
system. This is accomplished by installing a hollow by-
pass screw “A” in the threaded end of the vacuum passage
in the flange of the carburetor “C.” The screw will shut
off the short passage “B” from the vacuum passage. The
hollow screw will leave a vertical vacuum passage “C”
through to the face of the flange. Most speed governors
are designed with a vacuum channel in the governor body

that will line up with the passage in the carburetor flange.
A special flange gasket cut out to permit connecting the
passage in the carburetor flange to that in the governor
body, must be used used when making the carburetor-
governor installation. This makes direct connection from
the intake manifold to the vacuum piston for power jet
control.
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ACCELERATING PUMP SYSTEM

The accelerating pump controls the amount of fuel that
is discharged into the air stream on sudden throttle open-
ings. When the throttle is opened suddenly, air rushes
through the earburetor into the intake manifold and to
the engine. This air is lighter than the liquid fuel and
gets into motion more quickly. That means that the air
reaches the cylinders of the engine before the first charge
of fuel supplied by the high speed system. A lean mix-
ture would result momentarily in this case, and to counter-
act the condition, additional fuel must be supplied
instantly. The supply of that extra fuel is the job of the
accelerating pump system.

The accelerating system consists of the pump assem-
bly, accelerating jet, intake check valve, air check valve,
and three parts making up the refill check. The pump is
mechanically operated, through linkage, by the movement
of the throttle shaft. The pump assembly controls the
amount of fuel that is delivered to the accelerating jet.
This amount may be varied by adjusting the stroke of the
pump assembly. Such adjustment is made possible by
three adjustment grooves located on the upper end of the
pump rod. The purp is assembled with a hair pin cotter
at this point. When the cotterpin is placed in the bottom
groove, it allows a full stroke of the pump piston in the
pump cylinder. When the cotterpin is placed in the center
groove, it allows a three-quarter stroke; and when placed
in the top groove, a half stroke of the pump. The full
stroke pump gives the larger volume of gasoline.

(IR AR




W

A spring is used between the pump piston and the pump
rod to offset any prassure built up on the down stroke of
the piston. The pump piston contacts the fuel in an en-
closed cylinder and since fuel is a liguid and non-com-
pressable, some relief of the back pressure against the
pump piston and pump rod must be provided; otherwise,
a bent pump rod, linkage, or lever would result.

The check valve, located in the bottom of the pump
eylinder, supplies the fuel to the accelerating system.
Any pressure from the pump piston will cause the small
disc to seat in the valve and prevent fuel flowing back to
the fuel bowl. The refill check which is made up of a ball,
a weight, and a retainer washer, is to facilitate instant
filling of the pump well when the throttle is closed and
the piston is raised in the pump cylinder. The final check
valve is to provide a break in the accelerating channel to
admit air after the pump charge is dissipated. This avoids
syphoning action through the accelerating system.

The accelerating jet meters fuel directly into the main
air stream of the carburetor. The calibration in the ac-
celerating jet controls the rate of flow and not the amount
of fuel delivered.

CHOKE SYSTEM

The choke system consists of a choke shaft, choke lever,
and a choke plate in the intake of the carburetor.

A choke is required for starting cold engines. Gasoline,
the same as all fluids, has a definite boiling or vaporization
point. The manifold on a cold engine will vaporize only a
small fraction of the total quantity of gasoline in the
normal input volume in standard fuel-air ratio. It is neces-
sary, therefore, to introduce a large volume of gasoline so
that a sufficient amount of the so-called light ends will
vaporize to create a combustible mixture in the cylinders.

The choke plate when closed creates an extremel
suction on all fusl systems in the carburetor an
causes delivery of this extra supply of fuel. This
complete primary function of the choke.

As soon as the engine starts it is necessary to rel
this high suction quickly. This may be accomplished
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poppet valve in the choke plate.
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SERVICE AND REPAIR PROCEDURE

IDENTIFY CARBURETOR—Check the numbers on
metal identification disc pinned to top of float bowl cover
against carburetor outline specification chart. The inside
number, next to the pin, is the Zenith outline assembly
number, and the one next to the outer edge of the disc is
the vehicle manufacturer’s.

The exploded view (figure 9) will identify the various
component parts and show their relation to the assembly.
Use this figure and legend to identify and locate parts
when performing the disassembly and reassembly opera-
tions which follow.

REPAIR KIT—The basic repair parts kit for the 28
series carburetor is K509, and for the 228 series carburetor
K745. A proper repair job ecannot be performed, however,
by using only the basic kit as such. The basic kit must be
“tailored” to fit the particular outline assembly number
of the carburetor being serviced by the addition of the
parts listed in large print on the label of the basic kit
container.

DISASSEMBLY
A. REMOVE AIR INTAKE BODY

(a) Remove the large hex plug (13) and fibre washer
(14) from top of the air intake assembly (1) using
a 13/16” wrench.

(b) Remove the six screws (22) and lockwashers (23)
which attach tle air intake assembly (1) to fuel
bowl assembly.

(¢) Raise the air intake assembly (1) slightly zand
loosen gasket from the fuel bowl assembly and Iift
the air intake (1) with gasket clear of the bowl
Avoid damage to the float (19).

B. DISASSEMBLE AIR INTAKE BODY
(a) Remove gasket from air intake assembly (1).

(b) Remove float axle (20) as follows:

(1) Press screwdriver against float axle (20) =t
slotted side of float hinge bracket azmd fores
through hinge bracket.




(e)
(d)

(e)

(2) Remove float axle (20) completely with fingers
from opposite side and remove float (19).

Remove fuel valve needle (59).

Remove fuel valve seat (59) and fibre washer (60)
from the air intake assembly (1) with Zenith
(C161-85 fuel valve seat wrench.

Remove vacuum cylinder assembly (17) and fibre
washer (18) from air intake assembly (1) with
Zenith C161-10 vacuum cylinder wrench.

(f) Remove idling adjusting needle (11) and friction

(g}

spring (12) from side of air intake assembly (1).

Remove the choke plate screw (5), choke plate (4)
and choke plate lever and shaft assembly (2) as

follows:

Figure 9

NOTE: In some models of the Zenith 28 series the
threaded end of the air shutter screw or
screws is riveted to prevent it from coming

loose. It must be filed flat before remowal
to avoid breakage or stripping of threads
in shaft.

(1) File off riveted end of the choke plate screw
(5).

(2) Remove choke plate serew (5).

(3) Pull out the choke plate shaft and lever assem-
bly (2), and choke plate (4).

(4) Remove the air shutter bracket (15).

NOTE: This bracket can be assembled in two posi-
tions. To insure correct reassembly place a
mark on the air intake assembly on the side
from which the bracket was removed.

C. SEPARATE FUEL BOWL AND THROTTLE BODY

(a)

(b)

(c)

(d)

(e)

(£)

Remove the lower hex plug (38) and fibre washer
(89) from bottom of fuel bowl assembly (24) using
a %" wrench.

Remove the accelerating pump link retainer (47)
and remove pump link (46).

Remove the accelerating pump and rod as an assem-
bly from the pump cylinder.

NOTE: It may be necessary first to file burrs off
rough spots from sides of pump rod at the
hole for the Iink.

Remove the two screws (36) and lockwashers (87)
which attach the fuel bowl assembly (24) to throttle
body (40) using a serewdriver.

Separate the fuel bowl assembly (24) from the
throttle body (40).

Remove the venturi (51) and gasket (35).

D. DISASSEMBLE FUEL BOWL

(a)

(b)

(c)

(d)

(e)

(f)

Remove idling jet (54) from the top surface of fuel
bowl assembly (24), using a screwdriver.

Remove well vent jet (57) from top surface of fuel
bowl assembly (24) with Zenith C161-80 well vent
wrench.

Remove the main jet (52) and fibre washer (53)
from inside bottom of the fuel bowl (24) using a
screwdriver,

NOTE: In these models of this series that have a
main jet adjustment, there will be no main
jet located inside the fuel bowl. Instead,
the main jet calibration will be in the end
of the adjustment assembly.

Remove power jet valve assembly (55) from inside
bottom of fuel bowl with Zenith C161-9 power jet
valve wrench.

Remove the main discharge jet (56) from the pass-
age in the outside bottom of fuel howl assembly (24)
with Zenith C161-1 main jet wrench.

Remove the check valves from fuel bowl as follows:







