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This invention relates to carburetors for inter-
nal combustion engines. In carburetors of this
type, some difficulties are encountered in produc-
ing a mixture of correct proportions for low speed

5 operation and still providing sufficient capacity

for extreme high speed operation. The plain tube

carburetor is usually provided with one or more
venturis or stream lined restrictions in the air
passageway for the purpose of increasing the
velocity of the air at one point only without un-
duly increasing the total resistance to the flow of
air through the carburetor. The mixing of fuel
with the main body of air is usually done at the
throat of these venturis or just posterior thereto.

In order to produce sufficient velocity in the air

stream at the throat of the venturi to draw fuel

from the nozzle in sufficient quantities and to
vaporize such fuel under low speed conditions, it
is desirable to have a comparatively small venturi,

20 So that the velocity of the air stream at its throat
will be high. On the other hand, a small ven-
turi presents such a resistance to the flow of air
that it will not pass sufficient air to operate the
engine at its maximum power and speed. It is

925 accordingly customary to make a sort of com-
promise between small and large venturt sizes so
as to get fairly good low speed efficiency and
fairly good high speed operation, but without
obtaining ideal conditions at either end.

30 Another difficulty encountered in carbureting
modern internal combustion engines is due to
changing temperatures. With the throttle in
closed position, the high vacuum existing in the
intake manifold lowers the boiling point of the

35 fuel and vaporizes the greater part of it. When
the throttle is opened suddenly, the pressure is
increased to something approaching normal at-
mospheric pressure. This increase of pressure
raises the boiling point of the gasoline in the

40 manifold and causes some of. it to condense and
settle on the walls of the manifold, leaving the
air with comparatively little fuel in it to be ad-
mitted to the engine.

It is accordingly customary to provide an ac-

45 celerating well or accelerating pump to supply an
additional charge of fuel during the opening
-movement of the throttle so as to “wet the mani-
fold”. Naturally, the amount of fuel which con-
denses in the manifold is dependent to a great ex-

50 tent on the temperature, and it is impossible to
work out a quantity for the pump discharge which
will be sufficient to wet the manifold when it is
cold without having too much for satisfactory
operation when the temperature is high.

55 It is an object of this invention to produce a
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carburetor in which the size of the venturis may
be made large enough to supply maximum quan-
tities of fuel mixture and to provide means for
supplying sufficlent fuel to the carburetor under
low speed conditions. 5

It is a further object of this invention to pro-
vide a carburetor having means for automatically
regulating the amount of fuel supply for wetting
the mianifold in accordance with the temperature.

‘Other objects of the invention will appear from 10
the following description and accompanying
drawings, referred to which:
"~ Figure 1 shows a side elevation of a carburetor
constructed in accordance with this invention,
with parts broken away for better illustration of 156
others,

Figure 2 is g view partly in section taken along
the line 2—2 of Figure 1.

Figure 3 Is a view partly in section showing a
modified form of my invention. 20
Figure 4 is a sectional view showing a modiﬂ-

cation of the piston and dash pot.
Figure 5 is a supplementary sectional view taken
along the line 5—5 of Figure 4.

Referring to the device shown in Figures 1 and 25~ -

2, the reference numeral | indicates the body of
the carburetor. This body is provided with a
flange 2 for attachment to the intake manifold of -
an internal combustion engine. An air horn 3 is
either open to the atmosphere or connected to an 30
air cleaner or silencer. It will be understood that
air enters through the air horn 3 and passes
through the comparatively large air chamber 4
from which it enters the venturi § and passes on
up through the mixing chamber 6, past the 35
throttle T and into the intake manifold 8. The
fuel is supplied either by gravity or any other
suitable source of pressure.

In Figure 2, I have diagrammatically indicated
a pump 9 which receives the fuel from any source 40
and delivers it through a pipe 10 to the inlet
fitting 1 of the carburetor. The carburetor is
provided with a supply bowl (2, and the fuel is
maintained at a substantially constant level A—A
in the bowl by a float 13 pivoted at 14 to operate. 45
the float valve (5. This structure is conventional
and will be clearly understood by those skilled in
the art. )

The carburetor body is provided with an exten-
sion 16 having a fuel inlet 17 below the fuel level 50

"in the bowl, and the fuel flows up through a

nozzle or standpipe 18 which discharges at the
throat of the venturi 5. The fuel may be pre-
mixed with air to any desired extent by air bleed-
ing or by one or more primary venturis, but it is 55
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eventually discharged either in the form of liquid
spray or emulsion at the top of the nozzle 18.

It will be understood that the usual “idling
tube” may be provided if desired, but the con-
struction of this is well known and has no rela-
tion to the present invention. It may be noted,
however, that the adjusting screw 19 controls the
richness of the idle mixture.

The throttie 1 is carried by a shaft 20 which
may be operated by any suitable means, such as
the operating arm 24, A crank 22 is attached to
the throttle shaft, and a link 23 is pivoted to the
outer end-of the crank. A pump cylinder 24 is

- mounted in any suitable manner inside or outside
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- 30 and a return spring 31.
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of the bore {2, and an inlet check valve 25 for the
pump is arranged to communicate with the fuel
in the bowl. A passageway 26 provides communi-
cation between the inlet check valve and the
lower part of the pump cylinder 24. An outlet
nozzle 21 is also provided for discharging fuel
from the pump into the air chamber or venturi,
and an outlet check valve 28 is provided to pre-
vent the admission of air to the pump through
the nozzle 21. The cylinder 24 is provided with
the piston 29 having a suitable packing leather
A small coil spring 32
is provided for holding the packing leather in
place, and a retainer 33 forms a seat for the
spring 3f and also prevents the displacement of
the packing leather and spring 32,

A chamber 34 is formed in the piston. This
chamber is substantially filled with oil or some
fluid having a marked change in viscosity with
changes in temperature. A dash pot piston 35 is
slidably mounted in the chamber or cylinder 34,
and this dash pot piston is carried by a rod 36
slidably mounted in the cap 37 of the chamber
or dash pot 34. A suitable packing washer 38 is
mounted in the top of the dash pot to prevent
the loss of oil therefrom. The rod 36 is provided
with a grooved guide portion 39 serving as a guide
for its lower end, a suitable recess or bore being
formed In the bottom of the dash pot for that
purpose. It will be understood that the connect-
-ing rod or link 23 is suitably pivoted to the upper
end of the rod 36, as at 40.

'The operation of the device shown in Figures
1 and 2 is as follows:

Fuel being supplied to the bowl 12 and suction

-being applied to the carburetor by the engine,

the fuel fliows through the nozzle 18 and is mixed
with the main body of air in the mixing cham-
ber 6. When the throttle valve is closed, very lit-
tle fuel will be discharged from the nozzle i8 and
perhaps none at all, but it will be understood that
the supply under these conditions is taken from

the idle tube in & conventional manner. As the

throttle valve is opened, the dash pot piston 35

starts to move downwardly through the oil filled

dash pot, but due to the resistance of the oil flow-
ing around the dash pot piston 35, the piston 28
will be forced downwardly in the measure in
which the oil resists the movement of the dash
pot piston. It will be understood that the vis-
cosity of the oil is dependent on the temperature,
and accordingly with less temperature, the oil will
be stiffer and more viscous and a greater move-
ment of the piston will result. The fuel dis-
charged from the cylinder 248 by the piston 29
will be sprayed into the air chamber of the car-
buretor in the usual manner, and the spray may
be directed into the venturi or any other desired
part of the carburetor. It will be understood that
when the temperature is extremely high, the oil
in the dash pot 84 would be so thin that very
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little movement of the piston 29 will result, but
when the temperature is low, the oil will become
so stiff that a full stroke of the piston 29 will be
given at each full opening movement of the
throttle. 5

It may be noted that practically any desired
range of operation may be obtained by calibrating
the clearance of the piston 35 in the dash pot,
and coordinating this with the quality of oil used
in the dash pot and in connection with this, it
may be stated that the viscosity ranges of various
olls are well known, and, if desired, suitable quan-
tities of wax or glycerine or castor oil may be
mixed with the mineral oil or other fluid used in
the dash pot for procuring the desired viscosity-
temperature curve.

With reference to the device shown in Figure 3,
the pump cylinder 41 is mounted on the body of
the carburetor and is provided with an outlet pas-
sageway 42 communicating with a passage 43 in 20
the body of the carburetor which, in turn, has a
discharge outlet in the nozzle 44. An outlet check
valve 45 to prevent the admission of air at the
nozzle may be provided, if desired, but it is not
absolutely necessary, because the normal tend- 25
ency of the fuel is to flow in the other direction.
The fuel is admitted to the carburetor through
the fitting 46 from any source of supply under
pressure, such as the engine driven pump 41. It
should be understood, however, that any pressure 30
means may be used, such as a gravity tank, and
in certain instances I prefer to use comparatively
high pressures, so that the fuel issuing from the
nozzle 44 will be broken up into fine particies.

A conduit 48 leads from the fitting 46 to the
lower end of the pump cylinder and, if desired, a
check valve 49 may be located in the conduit. In-
stead of connecting the conduit 48 to the fitting
46, I may connect it to the float chamber (2 below
the fuel level, so that the additional fuel will be
supplied by suction and manual pressure instead
of by pressure of pump 41. A valve 50 is attached
to the piston 51 by means of the bowl and gasket
joint-52, and a suitable return spring 53 is pro-
vided to normally hold the piston 51 in its upper-
most position. A dash pot 54 fitted with the pis-
ton §5 is formed in the upper part of the piston
5i. The walls of the dash pot are smaller than
the cylinder 41, thereby forming an annulus 56
surrounding the dash pot. A check valve 51 con-
trols the by-pass 58 leading from the annulus to
the dash pot, and a calibrated passage 59 is pro-
vided to permit restricted flow of fluid from the
dash pot into the annulus. A suitable cap 60 is
provided for the top of the dash pot, and a cover
6! for the top of the cylinder.

It will be understood that the piston 51 may
serve merely as a guide, in which case it would
be made of considerably smaller diameter than
the cylinder 4!, say from ten to fifteen thou-
sandths of an inch, or it may be made a sub-
stantial fit so that the displacement of the piston
will, in itself, discharge fuel through the noz-
zle 44,

"It will also be understood that the piston 5I
may be completely sealed against leakage of
gasoline, so that the upper chamber or dash pot
may be filled with a heavy oil. This sealing
might be accomplished in any one of several
ways: For instance, the piston may be con- 70
structed as shown in Figures 4 and 5 in which
the piston 62 carries an inner shell 63 corre- -
sponding to the shell 54, as shown in Figure 3.
An outer shell 64 is also formed on the piston so
that the annular space 65 is completely enclosed. 75
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The top of the inner and outer shells is sealed
by a cover 66, and, if desired, packing may be
applied to the stem of the piston 56. If de-
sired, a packing leather might be applied to the
piston 62 to further resist the mixing of the fuel
with the fluid in the dash pot. It will also be
readily understood that connections or conduits
may be provided to permit fluid to be con-
veniently supplied to the dash pot. These are
not shown, as their provision would be obvious
to any mechanic. .

The operation of the device is as follows:

Starting with the parts in the position shown
in Figure 3, the throttle being in closed position,
substantially no fuel is drawn from the nozzle 18
and none from the nozzle 44, but when the
throttle is opened, the piston 55 moving in the
dash pot 54 carries.with it the piston §! and
thereby opens the valve 50. This permits an ad-
ditional supply of fuel to flow through the valves
49 and 50, the pistons 42 and 43, and the nozzle
44 into the mixing chamber. When the throttle
is held in wide open position, the piston 85 con-
tacts with the valve 57 in such a manner as to
hold the piston 5! down against the spring 53,
thereby holding the valve 58 continuously in open
position. In this manner, a continuous constant
charge of fuel is provided in addition to the fuel
that may be drawn from the nozzle {8. At low
speeds of the engine, for instance, up to 400
R. P. M. with the throttle in wide open position,
this is substantially the only fuel supply to the
carburetor, but the size of the nozzle 48 may be
so calibrated with respect to the pump pressure
as to give a proper fuel mixture ratio at these
speeds, and the shape of the curve may be further
improved by employing & pump (47) which is
capable of giving a pressure which varies in ac-
cordance with the speed.

By the provision of the constant low speed sup-
ply, the necessity for restricting the throat of the
venturi 5A is obviated, for the main nozzle does
not have to supply fuel at low speeds and wide
open throttle. It will be understood that the
part throttle operation is taken care of by the
idle tube, which may be of conventional con-
struction.

Tt will be understood that by the use of the
check valve 49, priming of the carburetor may be
accomplished the same as with any ordinary ac-
celerating pump. That is to say, the operator, by
opening the throttle valve, can discharge a stream
of fuel through the nozzle 44 prior to starting
the engine.

I claim:

1. In a carburetor, means forming g mixing con-
duit, a throttle valve for controlling the flow of
fuel mixture through said conduit, & pump con-
nected with said throttle for discharging fuel into
said mixing conduit when said throttle is opened,
said pump having a piston, a dash pot connection
between said piston and said throttle, and &
viscous fluid in said dash pot, the viscosity of
said fluid varying with variations in temperature,
whereby the stroke of said piston will be auto-
matically varied according to the temperature,
a second pump for supplying fuel to said first
named pump, and 2 valve operated in conjunc-
tion with the throttle to permit flow of fuel from
said last named pump thru the first named pump
to the mixing conduit when the throttle is in a
predetermined position,

2. In a carburetor, means forming a mixing
conduit, 2 main venturi in said conduit, a fuel
bowl, a nozzle receiving fuel from said fuel

main venturi, a throttle valve for controlling
the flow of mixture from said carburetor, a fuel
pump operated by said throttle valve to discharge
supplementary fue! to said mixing conduit upon
opening movements of the valve, said pump hav-
ing a piston, & dash pot forming a connection
between said piston and said throttle, said dash
pot being filled with a fluld having a marked
change in viscosity under changes in tempera-
ture, a second pump for supplying fuel to said
first named pump, valve means normally pre-
venting the flow of fuel from the last named
pump to the first named pump, and means for
holding said valve in open position when the
throttle is in open position.

3. An accelerating pump for carburetors com-
prising o piston, & dash pot in said piston, a cov-
er for said dash pot, a piston for said dash
pot having a piston rod extending through said
cover, and a packing device for said piston rod
held in place by said cover.

4. In s carburetor, means forming a mixing
conduit, means forming a constant level supply
chamber, means for supplying fuel under pres-
sure to said carburetor, a main nozzle operated
by suction to convey fuel from said constant
level supply chamber to said mixing conduit, a
throttle for controlling the discharge of mix-
ture from said carburetor, & pump operated by
said throttle for discharging additional fuel into
said carburetor when said throttle is opened, and
a valve operated by said throftle for admitting
fuel direct from said source of pressure into said
mixing conduit.

5. In a carburetor, means forming & mixing
conduit, means forming a constant level supply
chamber, s nozzle operated by suction to with-
draw fuel from said constant level supply cham-
ber and discharge it intoc said mixing conduit,
means for supplying fuel to said carburetor un-
der pressure, 8 float controlled valve for main-
taining the fuel at a constant level in said cham-
ber, & by-pass for supplying fuel to said mix-
ing conduit direct from said source of pres-
sure without passing through said constant level
chamber, s, manually operable throttle valve, &
valve controlling said by-pass, and connections
holding said by-pass valve in open position when-
ever said throttle is moved beyond a predeter-
mined point in its opening movement.

6. In a carburetor, means forming a mixing
conduit, means forming a constant level supply
chamber, a nozzle operated by suction to with-
draw fuel from said constant level supply cham-
ber  and discharge it into said mixing conduit,
means for supplying fuel to said carburetor un-
der pressure, a fioat controlled valve for main-
taining the fuel at a constant level in said cham-
ber, a by-pass for supplying fuel to said mixing
conduit direct from said source of pressure with-

. out passing through said constant level chamber,

g throttle for controlling the flow of mixture from
said carburetor, and a valve operated by said
throttle for controlling the flow of fuel through
said by-pass, said valve being opened temporari-
1y and then closed upon partial opening move-
ments of the throttle, and being held open when
and as long as said throttle is in fully open posi-
tion.

7. In a carburetor, means forming & mixing
conduit, a throttle for controlling the flow of
fuel through said conduit, a source of suction
for drawing mixture through said carburetor in-

3 .

‘bowl and discharging near the throat of said.
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cluding an intake manifold, & source of pressure
for supplying fuel to said carburetor, suction op-
erated means for supplying fuel to said mixing
conduit, a supplemental fuel supply means for
admitting fuel to said carburetor directly from
said source of pressure, said supplemental fuel
supply means being temporarily operated by par-
tial opening movements of the throttle and be-
ing continuously operated when said throttle is
held in fully open position. .
8. In a carburetor, means forming a mixing
conduit, a throttle for controlling the flow of
fuel through said conduit, a source of suction for

- 2,048,727
. drawing mixture through said carburetor includ-

ing an intake manifold, & source of pressure for
supplying fuel to said carburetor, suction oper-
ated means for supplying fuel to said mixing
conduit, a supplemental fuel supply means for
admitting fuel to said carburetor directly from
said source of pressure, sald supplemental fuel
supply means being at least temporarily oper-
ated by any opening movement of the throttle,

&

and said supplemental supply means being main- 3¢

tained in operation at least as long as said throt-
tle is held in fully open position.
LEONARD D. BOYCE.




