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3 Claims.

This invention relates generally to engine car-
buretors, and is concerned particularly with im-
provements having to do with systems for sup-

plying the engine with relatively enriched fuel .
mixtures during operation under acceleration or

increased load conditions.

One of my principal objects is to provide for
increased delivery of fuel to the carburetor suc-
tion passage during acceleration or increased load
operations, under control of both the throttle and
the suction passage pressure at the outlet side
of the throttle. Also I aim to provide such in-
creased fuel delivery independently of the suc-
tion passage depression at the point of fuel de-
livery so that, for example, at the end of the
period during which increased fuel is required,
its delivery will be discontinued regardless of the
depression applied to the final discharge orifice,

In accordance with the invention, fuel for ac-
celeration purposes is supplied from a displace-
ment chamber by movement of g pressure respon-
sive member controlled in accordance with both
throttle movements and the suction passage or
manifold depression at the outlet side of the
As the throttle is opened to accelerate

the engine, a proper amount of accelerating fuel
is discharged into the suction passage by throt-
tle actuation of the pressure responsive member
from a starting position in which it is maintained
by the suction passage outlet pressure. This
pressure responsive member is also operable in
response to suction passage pressure independ-
ently of the throttle, so as to be capable of sup-
plying the necessary extra fuel for engine opera-
tion under increased load conditions, at say con-
stant throttle position.

The delivery of increased fuel under the con-
ditions stated is rendered uninfluenced by suc-
tion passage depression at the fuel discharge
orifice, by maintaining a section of the fuel

stream between the displacement chamber and
the discharge orifice, at a pressure substantially
above the suction passage pressure at the orifice.
This effect is obtained, preferably, by passing the
accelerating fuel stream through a' space or
across a gap near the discharge orifice, which
- gap communicates with the suction passage in-
let, so that normally, the suction passage de-
pression at the discharge orifice will be inef-
fective to draw fuel through the accelerating fuel
passage. Consequently, when the flow of fuel
therethrough by movement of the pressure re-
sponsive member ceases, any continued delivery
under the influence of suction passage depression
is nrevented by the accelerating fuel passage be-

(CL. 261—34) .
ing maintained at an intermediate point under

the suction passage inlet (or substantially at-
mospheric) pressure.

The above mentioned features of the inven-
tion, as well as additional objects and details
thereof, will be understood more fully and to
better advantage from the following detailed de-
scription of the invention in a typical and illus-

trative form. In the description, reference is .

had to the accompanying drawing, in which:

Fig. 1 is a sectional view of a typical form of
carburetor embodying the invention, certain of
the parts appearing in developed view for clarity
of illustration; and

Fig. 2 is a fragmentary section. on line 2—2
of Fig. 1, showing the parts in changed posi-
tion. . :

For purposes of illustration, I have shown a

typical form of down-draft carburetor compris-

ing a suction passage 10 having an inlet {1, an
outlet 12 adapted to connect with the engine in-
take manifold, and a throttle (3 carried by the
shaft (4. The carburetor:body is shown to be
formed in sections 15, 16 and {1, section 16. con-
taining the fuel supply chamber 18 to which fuel
is admitted from line 19 under control of the
usual needle valve 20 operated by the float as-
sembly 2i. The suction passage 10 contains a
venturi 22 into which fuel is supplied through a

. sultable main fuel nozzle, shown typically as a

transversely extending tube 23 having fuel dis-
charge orifices 24. ) .

Fuel is supplied to the main nozzle 23 from the
float chamber 18 by way of passage 25, orifice
26 regulated by needle valve 27, passage 28, a

.vertically extending bore 29, and a transverse

passage 38 connecting with the nozzle. Under
certain conditions of operation, as later described,
an increased fuel supply to the main nozzle oc-
curs through passage 31, calibrated orifice 32
and passage 33 communicable with passage 28,
but normally closed by valve 34. The valve
opens agalnst the resistance of coil spring 35
upon engagement of the later described dia-
phragm assembly, with the lower end of the valve
stem 36.

Bore 29 contains a tube 37 suspended from plug
38, the tube containing a series of vertically
spaced orifices 39 extending above and below
the normal fuel level L. Tube 37 communicates
through the calibrated plug orifice 40 with a

balance tube or passage 41 connecting the suc-

tion passage inlet {1 with the float chamber 18
above the liquid level therein, passage 4i thus
maintaining a pressure balance be_tween the float
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chamber and suction passage inlet, for purposes
known to those familiar with the art. During
normal operation, the Venturi depression applied
to the nozzle orifices 24, acts to draw fuel up-
wardly within bore 29 around tube 37 to the level
of passage 30 and thence to the nozzle 23. The
fuel lifting depression communicated to bore 29
also causes air to be taken into tube 371 through
orifice 40 and to be jetted outwardly through the
tube openings 39 into the fuel stream to aid in
elevating the fuel to the level of the discharge
passage 30. As will be understood, withdrawal
of fuel through passage 30 at a rate greater than
the rate of fuel supply to bore 29, causes the fuel
level within tube 37 to become depressed, suc-
cessively uncovering openings 39 to permit air to
be drawn outwardly therethrough into the fuel
stream.

The carburetor is provided with the usual idling
fuel passage comprising bore 43 and passage 44

leading to the idling orifice 45 at the outlet side -

of the throttle edge in its closed position. ‘The

“usual air bleed orifice 46 is provided at the inlet

side of the closed throttle. The idling fuel bore
43 is supplied with fuel from passage 28 by way
of bore 41, calibrated orifice 48 and space 49, the
latter being provided with the usual air bleed
communication 50 leading from the suction pas-
sage inlet and regulated by needle valve 51.

Under certain conditions, enriched fuel mix-
ture is supplied to the engine by the operation of

‘8 pressure responsive member, preferably in the

form of a diaphragm 54 clamped between body
sections 16 and IT controlled in accordance with
both throttle movement and suction passage
pressure at the outlet side of the throttle. Cham-
ber 55 below the diaphragm communicates by
way of passage 56 with the suction passage out-
let 12 at a suitable point beyond the throttle 13,
thus subjecting the diaphragm to the outlet or
manifold pressure. The diaphragm is operated
in accordance with the throttle movements by
means of a cam actuated assembly, generally in-
dicated at 57, comprising a follower 61 contain-
ing a coil spring 60 bearing against the head 58
of diaphragm bolt 59 and pressing the follower
against cam 62 carried on the outer end of the
throttle shaft. As will be understood, the usual
attachment, not shown, may be applied to the
opposite end [4a of the shaft for manually oper-
ating the throttle. It will suffice to note at this
point that the diaphragm 54 is movable relative
to the cam follower 61, and that a times the
depression in chamber 55 is sufficient to pull the
diaphragm down against the upper end of the
follower, as shown in Fig. 1, while at other times
spring 60 acts to move the diaphragm upwardly.
away from the follower 61 to effect upward dis-
placement of the diaphragm beyond its range of
movement under the influence of the cam 62
alone. At a higher part of the range of manifold

depression the spring is held fully compressed’

and the fuel discharging movement of the-dia-
phragm can then only. be effected by throttle
movement. . At a lower part of the depression
range spring 60 comes into-action to move the dia-
phragm to discharge fuel as the depression falls.

During periods - of ‘accelefation and increased
load operation, fuel is discharged from the fuel
displacement chamber 63 above the diaphragm
to an opening 64 located in the venturi 22 above
the main fuel nozzle 23, or at any other suitable
point. Puel displaced from chamber 63 through

‘passage 65, is discharged upwardly and at rela-

tively high velocity through a restricted orifice

2,186,480

nozzle 66 into a small venturi 81 the nozzle and
venturi being positioned within recessed portion
68 of the supply chamber 18 so that the fuel
jetted upwardly at high velocity from nozzle 66
into the venturi 67, acts to draw additional fuel
from the supply chamber into the Venturi passage.
The fuel thence is taken through passage 69 into
nozzle 10 through an orifice Tf located in the side
thereof. The nozzle is inserted within bore 72
drilled from the supply chamber side of the body
wall 16a and closed by plug 13 that carnes the
nozzle.

Fuel is discharged from nozzle 10 mto passage
14 and opening 64, across.a gap at 15 to which
air is supplied from the suction passage inlet

‘through passage 16. The purpose of this arrange- -

ment is to render the accelerating fuel delivery
under control of the diaphragm 54, substantially
uninfluenced by the depression existing in the
venturi. By communicating the suction passage
inlet pressure, i. e. substantially atmospheric
pressure, to the discharge end of the fuel nozzle

- 10, the delivery of fuel from the nozzle is rendered

independent of the depression at the discharge
orifice 64. Thus, at no time will that depression
be effective in itself to cause fuel discharge from
the accelerating fuel passage and nozzle 10.

In considering the operation of the invention,
it will be understood that when the engine is run-

‘ning at open throttle position under normal load, ¢

fuel will be discharged into the suction passage
from the main nozzle 23, at a rate in accordance
with the depression existing in the venturi 22. As
in the usual carbureter, the idling system oper-

ates to discharge fuel through passages 43, 44 and ¢

orifice 45 at the outlet side of the throttle when
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the engine is. running at closed throttle position. .

Discharge of fuel from nozzle 10 into the venturi
occurs only during periods of engine acceleration,
or increased load operation.at open throttle, under
which conditions temporary enrichment, over the
delivery capacity of nozzle 23, of the fuel mlxture
flowing to the engine is required.

Assume that the engine is to be accelerated
from idling speed by more or less suddenly opening

" the throttle from the idling position shown in

Fig. 1. During idling operation, spring 60 is com-
pressed,. the diaphragm 54 is held down against
the followers and the follower 61 is held down
against the surface of cam 62 by the depression
communicated to chamber 55 through passage 56
from the suction passage outlet. As the throttle

is opened, cam 62 forces the diaphragm 54 up-.

wardly a total distance corresponding to the full
throw of the . cam, displacing fuel from chamber
63 through passage 65 to the nozzle §6. The high
velocity fuel siream jetted into the venturi 67
from the nozzle draws added fuel from the float
chamber into passage 69, from which the fuel is
discharged by nozzle 70 into the venturi through
opening 64. Diaphragm 54 is moved upwardly
beyond the range of movement under the influ-
ence of cam 62 alone, by the action of spring 60.
Thus, after the depression in chamber 55 has been
relieved by opening of the throttle, the spring

- moves.the diaphragm away from the upper end
-of the follower 61,

causing additional fuel dis-
placement into the ‘accelerating fuel passage.
The spring 80 acts also to bring bolt 59 into en-
gagement with the lower end of valve stem 36,
unseating the valve 34 and establishing com-
munication between passages 33 and 28 to give
increased fuel supply, over that normally flowing
through the needle valve controlled orifice 286,
to the main fuel nozzle 23.
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_‘The flow of fuel to the acceleraling nozzle 10
continues throughout the period of fuel displace-
ment from chamber 63 under the influence of the
diaphragm 54. At the end of that period, further
fuel discharge from the nozzle 710 immediately
stops. The Venturi depression is ineffective to
cause continued fuel discharge from the nozzle 10
due to communication, by way of passage 16, of
the relatively high suction passage inlet pressure
to the nozzle outlet. It may be observed that dur-
ing acceleration, preliminary atomization of the

fuel being discharged by nozzle 10 is aided by air

drawn from passage 16 into the fuel stream being
projected into bore 74 and opening 64.

Assume now a condition under which the en-
gine load is suddenly increased with the engine
running at above idling speed, as when, for ex-
ample in the operation of an automobile, the

engine initially is running under no load at .

partly open throttle, and the clutch then is en-
gaged putting the engine under load. The throt-
tle may be partly opened, say to a position under

30° beyond idling, with the cam rotated to the.

position shown in Fig. 2, in which the diaphragm
54 will have been moved upwardly a correspond-
ing distance, but below the uppermost position
to which it is movable by the cam. Assuming
that the clutch. is engaged withrout change in
throttle position, the resultant increased load on
the engine reduces its speed, causing the suction
passage outlet pressure to increase to a point at
which the pressure differential on the diaphragm
54 will no longer overcome the expansion force
of spring 60. As a result, the spring will lift the
diaphragm above the position shown in Fig. 2,

- displacing fuel from chamber 63 to the nozzle
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710 and simultaneously unseating valve 34 to sup-
ply added fuel to the main nozzle 23. Thus un-
der the last described conditions, the diaphragm
operates to supply added fuel under control of
the suction passage outlet pressure, and inde-
pendently of the throttle movement.

After accelerating or increased load operation
as described, the diaphragm 54 is returned to
its lower position when the throttle is closed to
a point at which the pressure differential on the
diaphragm is sufficient to comprise spring 60.
The displacement chamber 63 then fills with fuel
through the orifice of nozzle 66 and passage 65.

I claim: ’

1, In a carburetor containing a suction passage
having an inlet, an outlet and a throttle in the
passage; a movable fuel displacement niember
having a fuel displacement stroke, a fuel cham-
ber at one side of said member and from which
chamber fuel is displaced throughout the fuel

displacement stroke, means forming a fuel dis-

charge passage leading from said chamber to
the suction passage, means applying to said fuel
displacement member a force, dependent on the
depression occurring in the suction passage at
the outlet side of the throttle, tending to move
said member in a direction opposite to.the direc-
tion of its fuel displacement stroke, and means
for moving said displacement member through
its fuel displacement stroke including an actu-
ating member which in its normal position acts

3

as a stop to limit movement of the fuel dis-
placement member by the depression force and

- adapted to be moved by throttle opening move-

ment to move the displacement member through
a part of its stroke, and a yielding actuating
member carried by said first mentioned actu-
ating member and acting to move the displace-
ment member through the remainder of its

" stroke.

2. In a carburetor containing a suction passage
having an inlet, an outlet and a throttle in the
passage; a movable fuel displacement member
naving a fuel displacement stroke, a fuel cham-~
ber at one side of said member and from which
chamber fuel is displaced throughout the fuel
displacement stroke, means forming a fuel dis-
charge passage leading from said chamber to
the suction passage, means applying to said fuel
displacement member a force, dependent on the
depression occurring in the:suction passage at

"the outlet side of the throttle, tending to move

said member in a direction opposite to the direc-
tion of its fuel displacement stroke, and means
for moving said displacement member through
its fuel displacement stroke including a throttle
actuated cam, a follower engaging the fuel dis-
placement member to limit its movement by the
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depression force and actuated by the cam upon -

opening movement of the throttle and adapted
to push . against the displacement member to
move that member through a part of its fuel
displacement stroke, and & spring carried by the
follower and also pushing against the displace-
ment member and acting to move the displace-
ment member through the remainder of its said
stroke.

3. In a carburetor conta.lmng a suction pas-
sage having an inlet, an outlet, a throttle in said
passage, and a constant level liquid fuel reser-
voir; a movable fuel displacement member, a fuel
chamber at one side of said member; means
forming a fuel discharge passage leading from

said chamber to the suction passage, said means

including a vertically extending liquid fuel well
into which fuel is free to flow from the reser-
voir and which extends above the normal fuel
level, means actuated by discharge of fuel from
said fuel chamber to increase the fuel liquid
head in said well, a nozzle communicating with
the upper end of said well and through which
fuel is ejected when the fuel head in the well
is ‘sufficiently increased, and means forming &
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normal air pressure gap across which said nozzle

discharges; means rendering said member re-
sponsive to pressure increases occurring within a
lower part -only of the total depression range in
the suction passage ‘at the outlet side of the
throttle, to discharge fuel through said discharge
passage by virtue of pressure increases within
said part range, and means for actuating said
member independently of depression actuation in
accordance with throttle opening movements
within a lesser open part only of the full open-
ing range of the throttle, to discharge fuel
through said fuel passage.

PAUL 'W. ENSIGN.
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