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CHARGE FORMING DEVICE

Application filed September 27, 1928. Serial ¥o. 308,548.

This invention relates to charge forming
devices for multi-cylinder internal combus-
tion engines and more particularly to the type
of charge forming device or carburetor com-
prising a plurality of primary fuel mixing
chambers or primary carburetors, one for
each intake port of the engine and cooperat-
ing respectively with a plurality of second-
ary fuel mixing chambers or secondary car-
buretors, each located adjacent an engine

intake port and receiving fuel air mixture .

from a pipe connected with one of the pri-
may carburetors and receiving air when re-
quired through one branch of an air mani-
fold, which supplies air to all of the second-
ary carburetors, the quantity of fiuid flow-
ing through the secondary carburetors being
controlled primarily by a single main air
throttle, which controls all said secondary
carburetors. The primary carburetors re-
ceive their liquid fuel through a single fuel
duct leading to 2 common float bowl. Kxam-
ples of charge forming devices of this type are
disclosed in the applications of Fred E. Asel-
tine, Wilford H. Teeter and Carl H. Kindl,
Serial No. 288,683, filed June 27, 1928, and
Wilford H. Teeter, Serial No. 288,685, filed

© June 27, 1928.
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Various means are provided in the device
disclosed in the joint application above re-
ferred to for controlling the flow of fuel and
air under various different operating condi-
tions, so as to secure af all times.a mixture
having the desired fuel and air ratio. One of
these proportioning means is a fuel pump
adapted to force fuel into the mixzing cham-
bers on opening movement of one or both
throttle valves to enrich the mixture for ac-
celeration. The pump employed is variable
in its action, in fact when the trottle is opened
from some positions it occupies when the en-
gine is running at relatively high speeds, the
pump is entirely ineffective to pump addi-
tional fuel into the mixing chambers. It has
been found desirable to force some additional
fuel into the mixture passages on any opening
movement of the throttle, to force substan-
tially the same amount of additional fuel
into the mixture passages on any relatively

“ rapid opening movement and to force a small

riching the mixture for acceleration and the

amount of additional fuel into the mixture
passages throughout any very slow opening
of the throttle.

For these reasons this pump has not al-
ways proven a satisfactory means for en- ..
present invention is in the nature of an im-
provement on the device disclosed in the above
mentioned joint application, the principal ob-
ject of which is to provide an improved means
for enriching the mixture for acceleration,
which is simple in construction, positive in
action, and effective to enrich the mixture
throughout any very slow opening move-
ment of the throttle, and is effective to the
same degree on rapid opening movements of
the throttle irrespective of its position at the
beginning of its opening movement or the
amount of such movement.

A more specific object of the invention is to
provide a fuel pump which is operative on
very slow opening movements of the throttie
to force additional fuel into the mixture pas-
sage or passages throughout the throttle
movement, the amount of fuel varying in ac-
cordance with such movement, but which, on
relatively rapid opening of the throttle is ef-
fective to supply substantially the same
amount of additional fuel, irrespective of the
amount of throttle movement or its position
at the beginning of such movement.

These objects are accomplished according
to the present invention by the provision of
2 fuel pump in the form of a dash pot, the
piston of which is connected to the main air
valve which opens on opening movement of
the throttle. The dash pot piston makes its
pumping stroke on opening movements of the
valve and the amount of fuel forced into the
mixing chambers is determined by a pressure g
operated piston slidably received in an aux-
iliary eyhinder positioned adjacent the dash
pot cyhnder and communicating therewith. .
In the normal position of the piston the fuel
delivery conduit, extending to the mixing
chambers, is open. During the pumping
stroke of the pump piston, the auxiliary pis-
ton is lifted by pressure of the fuel, except
on very slow movement of the pump piston,
closing the fuel delivery conduit and opening
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a by pass leading to the main fuel bowl and
through which fuel is forced during the re-
mainder of the pumping stroke of the dash
pot piston.

The subject matter of this invention is
shown but not claimed in the application of
W. H. Teeter, above referred to and since the
present disclosure is identical with a part of
the disclosure of said application, reference is
made to the latter for a complete disclosure
of the whole device in which the present in-
vention is embodied.

Further objects and advantages of the pres-
ent invention will be apparent from the.fol-
lowing description, reference being had to

the accompanying drawings, wherein a pre--

ferred form of embodiment of the present
invention is clearly shown.

In the drawings:

Fig. 1 is a vertical longitudinal section
through a carburetor unit in which the
present invention is embodied.

Fig. 2 is a horizontal section on the line
22 of Fig. 1.

Fig. 8 is a detail section of line 3—3 of
Fig. 1. ,

Fig. 4 is a detail view of a modified form of
pump piston.

The drawings of this application disclose
only a carburetor unit in which the present
invention is embodied. This carburetor unit,
however, is designed primarily to be asso-
ciated with a manifold of the type disclosed
in the above mentioned application of W. H.
Teeter. The manifold, however, constitutes
no part of the present invention and, there-
fore, is not disclosed herein.

The carburetor unit comprises a main hous-
ing 10 having a flange 12 adapted to be at-
tached in the usual way to a corresponding
flange on the manifold. A casting 14, having
formed therein the dash pot cylinders and
fuel passages through which fuel is conduct-
ed to the mixing chambers, in a manner later
described, is secured in any suitable manner
to a boss 16 projecting from the bottom wall
of housing 10, a gasket 18 being provided to
prevent leakage. ~ A sheet metal fuel bowl 20
1s held tight against an annular shoulder 22

formed on the casting 14 by means of a screw

24, which is screwed into a projecting portion
96 of the casting 14, a gasket 28 preventing
leakage around the screw. An air inlet horn
30 is secured by screws 32 in position to regis-
ter with an opening in the upper wall of
housing 10 to admit air thereto.

Fuel flows into the fuel bowl from a main
source of supply (not shown), the flow being
regulated in the usual manner by a float 34
which maintains a substantially constant lev-
el of fuel in the fuel bowl under all operat-
ing conditions. Fudl is conducted from the
fuel bowl to a plurality of pairs of fuel out-
let ports 36 and 387, communicating with a
plurality of primary mixture passages 38,
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the construction of which will be briefly de-
scribed  hereinafter. The fuel passage

through which fuel flows from the fuel bowl -

to the above mentioned ports 36 and 37 com-
prises a vertical fuel channel 40 communi-
cating at its lower end with the fuel bowl
through the orifice 42 and connecting at its
upper end with a horizontal fuel canal 44,
which connects with three vertical fuel pas-
sages 46, each of which leads to a pair of
ports 36 and 87. A metering plug 48 is pro-
vided in the bottom of each passage 46 to
regulate the flow of fuel and passages 50
are provided to permit a flow of air from
the main air chamber, later described, to the
ports 36 for the purpose of making the static
suction of said air chamber the effective suc-
tion which determines the flow of fuel
through the plugs 48, as fully described in the
above mentioned application of W. H.
Teeter.

Each pair of fuel ports 36 and 37 communi-
cate with one of the mixture passages 38, there
being three of these passages which are paral-
lel to each other and relatively close together,
as shown in Fig. 2. Each of said passages
is adapted to connect with a conduit for con-
veying the mixture to secondary mixing
chambers, as shown and described in the ap-
plication of W. H. Teeter, No. 288,685, and
the flow through all these passages is con-
trolled by a single throttle valve 52 having
grooves 54 therein which register with the
mixture passages. The throttle is journalled
in the housing 10 and operated by mechanism
not shown herein, which forms no part of
the present invention.

Ajr is admitted through the horn 30 to a’

main air chamber 56 and flows to the mani-
fold through the primary mixture passages
38 and also through a secondary air passage
58, controlled by a manually operable throttle
60 and a suction operated valve 62, the mech-
anism for operating these valves being im-
material to the present invention and being
fully described in the above mentioned a?pli-
cation of W. H. Teeter. Admission of air
through horn 30 is controlled by a suction
operated valve 64, normally held against its
seat 66 by a spring 68 received between the
valve and a flange 70 projecting from a sleeve
72 slidably mounted on a sleeve 74 fixedly
mounted in the main housing 10 and con-
stituting a guide sleeve for the stem 76 on
which the valve 64 is mounted. The sleeve 72
is adapted to be moved by means not shown
herein, until its upper end engages the valve
to hold said valve closed for the purpose
of choking the carburetor to facilitate start-
ing of the engine, as shown in application
Serial No. 288,685.

Opening movements of the air valve are re-
tarded to prevent admission of sufficient air
to lean the mixture and to prevent fluttering
of the valve. To this end the stem 76 is pro-
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vided with a piston 78 slidable in a cylinder
80, the cylinder and piston comprising a dash
pot. The piston normally moves with the
valve stem, in the form shown in Fig. 1, but
may move relatively thereto. A coupling
member 82 provided with a flange 83 is pinned
to the lower end of the valve stem and the
piston is slidably mounted on the coupling
member, being normally held against the
flange 83 by a spring 84 received between the
piston and a nut 86 threaded on the member

82 and by means of which the tension of the:

spring 84 may be adjusted. This construc-
tion permits the piston to be lifted from the

5 flange 83 under certain operating conditions

to permit liquid to pass through holes 87 in
the piston for the purpose of relieving the
dash pot and permitting relatively free open-
ing movement of the valve. The bottom of
the dash pot is closed by a closure member
88 having a valve cage 90 secured in the cen-
ter thereof which is provided with a fuel
inlet 92 and a check valve 94 which permits
liguid fuel to enter from the fuel bowl on
closing movement of the air valve, but pre-
venis flow of fuel from the cylinder on open-
ing of the valve.

he mechanism above described is all old
and is fully described in the above mentioned

" application of W. H. Teeter.

The dash pot constitutes the fuel pump
and according to the present invention the
action of such pump is controlled by means
now to be described. An auxiliary cylinder
100 is cast integral with and closely adja-
cent the dash pot 80 and a passage 102 con-
nects cylinders 80 and 100 at the bottom. A
weighted piston 104 is slidably mounted in
the cylinder 100 and its upward movement
is limited by a plug screwed into the top of
the cylinder. A vertical passage 108 is bored
in the piston 104 and connects with a plu-
rality of radial passages 110, each of which
connects with a peripheral channel 112 regis-
tering with an angular fuel channel 114, when
the piston 104 is in the position shown in
Fig. 1. At its upper end the passage 114
connects with two passages 116 which in
turn connect with a horizontal channel 118,
connecting with three vertical passages 120,
each communicating with one of the mixture
passages 38. Two passages 122 admit air to
the channel 118 and this air forms an emul-

_ sion with the fuel in the channel 118, which

passes through the passages 120 to passages
38, augmenting the primary mixture and
providing a richer mixture for purposes of
acceleration. When the piston 104 is lifted
by the pressure of the liquid to move passage
112 out of registration with passage 114, a
by pass port 124 throngh which fuel may flow
from the cylinder 80 back to.the fuel bowl,
is opened.

Ajr is admitted to the horizontal fuel chan-
nel 118 to prevent the high suction at the

3

outlets of passages 120 acting to draw fuel
from the cylinder 80 independently of the
pumping action of piston 78. A high suc-
tion is maintained 1n the primary mixture
passages under all conditions of operation
and unless the fuel delivery passage from
the pump be vented to atmosphere at some
point therein, fuel would be lifted from the
pump cylinder to the mixture passages at all
times instead of only during the pumping
stroke of the piston 78. The air entering chan-
nel 118 reduces the suction effective on pas-
sage 114 so that it is insufficient to lift fuel
to the channel 118. "This suction 1s enough,
however, to lift fuel to a point intermediate
the pump cylinder and channel 118, prefer-
ably to a point immediately below said chan-
nel.

During very slow opening movements of
the throttle to gradually increase the speed,
it is desirable to supply a small amount of
additional fuel to the mixture passages
throughout the entire opening movement of
the throttle and air valve, while during rel-
atively rapid opening of the throttle the suc-
tion on the fuel jets is increased so rapidly
that the injection of additional fuel is nee-
essary only momentarily to supply additional
fuel during the brief interval of time neces-
sary to carry the increased amount of fuel
from the jets 36 to the engine intake ports.
The above described pump operates to sup-
ply additional fuel in the manner indicated.
On very slow opening movements of the
throttle it and the air valve move substan-
tially simultaneously and the valve moves the
piston 78 downwardly so slowly that the pres-
sure on the fuel is insufficient to raise the
piston 104, but is sufficient to lift fuel in
passage 114 to the channel 118 throughout
the entire opening movement of the air valve,
and throttle. When the throttle is opened
relatively rapidly, however, the throttle com-
pletes its movement before the valve, owing
to the action of the dash pot on the latter,
resulting in a great increase in suction on the
jets. The downward movement of piston 78
builds up sufficient pressure to lift piston 104
and cut off the flow of fuel after a small
quantity of fuel has been forced through
passage 114, any further movement of the
piston 78 merely forcing fuel through by pass
124 to the fuel bowl. After the piston 78
comes to rest, the piston 104 will fall by
gravity and a second opening of the throttle
will effect the same pumping action as above
described.

Any opening of the throttle which will
result in a rapid enough opening of the valve
to 1lift the auxiliary piston 104 will force
substantially the same amount of fuel into
the mixture passages. Moreover, since the

_ piston 104 assumes its normal position after

each opening movement of the throttle, it Is
obvious that any opening of the throttle
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throughout its entire range of movement will
be effective to force additional fuel into the
mixture passages irrespective of the position
of the throttle at the beginning of such move-
ment, therefore, rapid opening movements
of the throttle will force substantially the
same amount of fuel into the mixture no mat-
ter what the position of the throttle is at the
beginning of its movement or what the
amount of such movement may be.

In Fig. 4isshown a modified form of piston
pump in which the piston 78 is secured to the
valve stem so as to move therewith under all
conditions of operation: A flanged coupling
member 126 is pinned to the valve stem and
the piston 78 is clamped between the flange
thereof and a nut 128 screwed on said cou-
pling member.

While the form of embodiment of the pres-
ent invention as herein disclosed, constitutes
a preferred form, it is to be understood that
other forms might be adopted, all coming
within the scope of the claims which follow.

What is claimed is as follows:

1. A charge forming device for internal
combustion engines comprising a mixture
passage, means for supplying fuel and air
thereto, a throttle, and means operative on
any relatively rapid opening movement of
the throttle of more than a predetermined
amount to supply substantially the same
amount of additional fuel to said mixture
passage, irrespective of the amount of move-
ment of said throttle. _

9. A charge forming device for internal
combustion engines comprising a mixture
passage, means for supplying fuel and air
thereto, a throttle, and means operative on
any relatively rapid opening movement of
the throttle of more than a predetermined
amount to supply substantially the same
amount of additional fuel to the mixture pas-
sage irrespective of the position of the throt-
tle at the beginning of said opening move-
ment.

3. A charge forming device for internal
combustion engines comprising a mixture
passage, means for supplying fuel and air
thereto, a throttle, and means operative on
any slow opening movement of the throttle to
supply an additional amount of fuel to the
mixture passage which is dependent on the
movement of the throttle, said means being
effective on rapid opening of the throttle of
more than a predetermined amount to supply
a predetermined amount of fuel irrespective
of the amount of movement of said throttle.

4. A charge forming device for internal
combustion cngines comprising a mixture
passage, means for supplying fuel and air
thereto, a throttle, and means operative on
slow opening movements of the throttle to
supply additional fuel to the mixture passage
throughout the movement of the throttle, said
means being effective on rapid opening of

1,852,752

the throttle to supply additional fuel during
al part of the opening movement of the throt-
tle.

5. A charge forming device for internal
combustion engines comprising a mixture
passage, means for supplying fuel and air
thereto, a throttle, a pump operative on open-
ing movements of the throttle to supply addi-
tional fuel to said mixture passage, and con-
trolling means for said pump which renders
the pump effective on rapid opening of the
throttle to supply substantially the same
amount of fuel on different movements of the
throttle.

6. A charge forming device for internal
combustion engines comprising a mixture
passage, means for supplying fuel and air
thereto, a throttle, a pump operative on open-
ing movements of the throttle to supply addi-
tional fuel to said mixture passage, and con-
trolling means for said pump which renders
the pump effective on rapid opening of the
throttle of more than a predetermined amount
to supply substantially the same amount of

fuel irrespective of the amount of movement €

of said throttle, or the position of said throt-
tle at the beginning of its movement.

7. A charge forming device for internal
combustion engines comprising a mixture
passage, means for supplying fuel and air
thereto, a throttle, a pump operative on open-
ing movements of the throttle to supply
additional fuel to said mixture passage, and
controlling means for said pump which ren-
ders the pump effective on rapid opening of
the throttle of more than a predetermined
amount to supply an amount of fuel which
is independent of the amount of. throttle
movement and on slow opening of the throt-
tle to supply an amount of fuel which varies
in accordance with the throttle movement.

8. A charge forming device for internal
combustion engines comprising a mixture
passage, means for supplying fuel and air
thereto, a throttle, a pump operative on open-
ing movements of the throttle to supply addi-
tional fuel to said mixture passage, and con-
trolling means for said pump which renders
the pump effective on slow opening of the
throttle throughout its opening movement
and on rapid opening of the throttle renders
the pump ineffective after the throttle has
completed a part of its movement.

9. A charge forming device for internal
combustion engines comprising a mixture
passage, fuel and air inlets therefor, a throt-
tle, a spring held air valve in said air inlet
adapted to open on opening movements of
the throttle and means operated by said air
valve for forcing substantially the same
amount of fuel'in the mixing chamber to en-
rich.the mixture for acceleration whenever
the throttle is opened rapidly, more than a
predetermined amount.

10. A charge forming device for internal
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combustion engines comprising a mixture
passage, fuel and air inlets therefor, a

. throttle, a spring held air valve in said air
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inlet adapted to open on opening movements
of the throttle and means operated by said
air valve for forcing a predetermined amount
of fuel into the mixing chamber to enrich
the mixture for acceleration whenever the
throttle is opened rapidly more than a pre-

-determined amount, irrespective of the posi-

tion of the throttle at the beginning of its
opening movement or of the duration of such
movement,.

11. A charge forming device for internal
combustion engines comprising a mixture
passage, fuel and air inlets therefor, a throt-
tie controlling the fiow therefrom, a pump
for injecting additional fuel into the mixing
chamber to enrich the mixture for purposes
of acceleration and suction operated means
for operating said pump to force substan-
tially the same amount of fuel info said mix-
ing chamber whenever said throttle is opened
rapidly, more than a predetermined amount.

12. A charge forming device for internal
combustion engines comprising a mixture
passage, fuel and air inlets therefor, a throt-
tle controlling the flow therefrom, a fuel
pump for injecting additional fuel into the
mixing chamber to enrich the mixture for

_acceleration and suction operated means for

operating said pump to force the same
amount of fuel imto the mixing chamber
whenever the throttle is opened rapidly more
than a predetermined amount, irrespective
of the position of the throttle at the begin-
ning of its opening movement or of the dura-
tion of such movement.

18. A charge forming device for internal
combustion engines comprising a mixing
chamber, fuel and air inlets therefor, a throt-
tle controlling the flow therefrom, a fuel
pump for injecting additional fuel into the
mixing chamber to enrich the mixture for
acceleration, said pump comprising a cylin-
der and piston operating therein, an aux-
iliary cylinder connected with the first cylin-
der provided with a port connecting with a
conduit leading to the mixing chamber and
a by-pass port, and a piston in said auxiliary
cylinder controlling the flow of fuel from
the pump cylinder through said ports.

14. A charge forming device for internal
combustion engines comprising a mixing
chamber, fuel and air inlets therefor, a throt-
tle controlling the flow therefrom, a fuel
pump for injecting additional fuel into the
mixing chamber to enrich the mixture for
acceleration, said pump comprising a cylin-
der and piston operating therein, an auxiliary
cylinder connected with the first cylinder
provided with a port connecting with a con-
duit leading to the mixing chamber and a by-
pass port, and a weighted piston in said aux-
iliary cylinder normally positioned to permit

5

flow through said conduit, said piston being
moved by the pressure of the pump piston
to prevent flow through said conduit and
open the by-pass after a predetermined
amount of fuel has been forced through said
conduit by the pump.

15. A charge forming device for multi-
cylinder internal combustion engines com-
prising a plurality of mixture passages, each
of which is adapted to deliver mixture to a
separate intake port of the engine, means for
supplying fuel and air to said passages, a
throttle controlling flow through said pas-
sages, a pump for supplying additional fuel
to all said mixture passages on opening of the
throttle and means for rendering said pump
effective on rapid opening of the throttle,
more than a predetermined amount to supply
a predetermined amount of fuel to said mix-
ture passages irrespective of the amount of
movement of the throttle or its position at
the beginning of such movement.

In testimony whereof we hereto affix our
signatures. :
CARL H. KINDL.
WILFORD H. TEETER.
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