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UNITED STATES PATENT OFFICE.

ARTHUR L. PAYTON, OF CHICAGO, ILLINOIS.

CARBURETER.

1,173,378.

To all whom it may concern:

Be it known that I, Arraur L. PayTON,
a citizen of the United ‘States, residing at
Chicago, in the county of Cook and State of
Illinois, have invented a certain mew and
useful Improvement in Carbureters, of
which the following is a full, clear, concise,
and exact description, reference being had
to the accompanying drawings, forming a
part of this specification.

My invention relates to carbureters, and
has for its object the provision of means
whereby a constant fuel level is maintained

in the float chamber of a carbureter from a

fuel reservoir located below the plane of the

carbureter without the employment of aux--

iliary supply apparatus, mechanical pump
mechanism or pressure above atmospheric
pressure within the fuel reservoir, as has
been done in the past.

The object of my invention is to utilize
the suction or vacuum created in the carbu-
reter for providing and maintaining a dif-
ference of pressure between the supply res-
ervoir and the float chamber, the supply res-
ervoir being provided with a vent so as to
subjéct atmospheric pressure upon the fuel

within the reservoir. To provide for this.

difference in pressure between the float
chamber and fuel reservoir the float cham-

ber is arranged, by means of a passage way, |

to communicate with the mixing chamber of
the carbureter. As the air 1s, therefore,
drawn through the carbureter to the inter-
nal combustion engine in the usual manner,
air will also be drawn through the above-
mentioned passage way from the float cham-
ber thereby decreasing the pressure, or caus-
ing a vacuum within the same. It is to be
understood that the word vacuum herein
used is intended to mean any pressurs below
atmospheric pressure. This vacuum within
the float chamber causes a difference in pres-
sure between it and the supply reservoir and
thereby permits gasolene to flow upwardly
from the reservoir to the carbureter. The

usual valve mechanism is employed in the.

float chamber so that after a pre-determined
level of fuel is reached in the chamber the
intake port will be closed. . In order to pre-
vent an excessive vacuum from being pro-
duced within the float chamber I.provide a

‘passage way leading from the float chamber

to the atmosphere, this passage way being
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provided with valve mechanism which opens

after a pre-determined vacuum has been
produced within the float chamber. It will
readily be seen that by means of this valve a
constant vacuum can be maintained. This
valve is arranged to be adjusted so that it
will be operated after a pre-determined
vacuum has been reached, and I have found
that by adjusting this valve to operate at a
one pound vacaum within the float chamber
effective operation of the fuel feed is secured.

These and other features of my invention.

will be more clearly brought out in the fol-
lowing description, reference being made to
the accompanying drawings in which,
Figure 1 is a diagrammatic view of a car-
bureter, supply reservoir and pipe connec-
tion between the carbureter and the reser-
voir, illustrating the principle of operation
of my invention. Fig. 2 is a longitudinal

sectional view of a carbureter and supply

reservoir, the carbureter being provided
with the passageways and valves of my in-
vention. Fig. 8 is a diagrammatic view
illustrating the principle of operation of a
modified form of my invention; and Fig. 4
is a fragmentary sectional view of a modi-

fied form of valve, the operation of which is.

somewhat similar to the operation of-the
valve mechanism illustrated in Fig. 3.

Similar characters of reference refer to

similar parts throughout the several views.

Referring first to Fig. 1, a carbureter is
diagrammatically illustrated at 5 which con-
sists in a mixing chamber 6, float chamber 7,
auxiliary. intake valve 8, inlet 9, outlet 10,

and flanges 11-—11 to permit the carbureter -

to be secured -to the intake manifold of the
internal combustion engine. The intake 9
may be provided with either a restricted
opening or a normally closed valve 12 held
in position by means of a spring 13. The
object of this valve will be hereinafter
pointed out. The float chamber 7 carries
the usual float 14 which carries a down
wardly extending valve member 15 coGper:
ating with the valve seat 16 carried by the
extension 17 of the float chamber. This ex-
tension 17 also carries a valve seat 18 ar-
ranged to cobperate with the ball check
valve 19 disposed within the extension 17
between the valve 15 and the seat 18.

The supply reservoir is illustrated at 20
and is arranged to communicate with the
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float chamber through piping 21. This pipe
21 is preferably arranged to extend down-
wardly near the bottom of the reservoir. To
permit atmospheric pressure to act upon the
fuel within the reservoir I provide a vent at
22. The usual spray nozzle is illustrated at
23 positioned within and communicating
with the mixing or suction chamber 6. Con-
nection between this nozzle and the float
chamber is made by the pipe 24. To provide
a vacuum within the float chamber by means

. of the suction created in the mixing cham-
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ber of the carbureter, as above referred to,
the float chamber 7 and mixing chamber are
connected by means of a passageway 25 with-
in which is disposed a spring pressed valve,
here illustrated in the form of a ball 26, this
valve seating against pressure within the
float chamber.  Screwthreaded, or otherwise
secured to one of the walls of the float cham-

carries a spring pressed ball valve 28 seating
against atmospheric pressure. :

The operation of the device illustrated in
Fig. 1 is as follows: The carbureter being
attached to the intake manifold of an inter-
nal combustion engine, as has been pointed

“out, by means of the flanges 11—11, the suc-

tion created within the cylinders of the en-
gine causes a partial vacuum to be created
within the mixing chamber 6. This partial
vacuum, as is well known in the art, causes
air to“be taken in through the intake open-
ing 9 and fuel to be taken out of the spray
nozzle 23. On account of the restricted inlet

‘opening or valve mechanism employed at

the intake the vacuum within the mixing
chamber will not be immediately satisfied.
The valve 26, will, therefore, be caused to
open due to the difference in pressure be-
tween the mixing chamber and the float
chamber 7, and thereby cause air to be ex-
tracted from within the float chamber. As
the operation of the internal combustion en-
gine continues fuel is extracted from the
fuel nozzle 23, and, therefore, the float cham-
ber, and lowers the level of the fuel therein.
This lowering of the fuel level causes the
float to move downwardly, the downwardly
movement of which may be limited by means
of a pin 29 carried by the float, and thus
open the valve 15 permitting a free passage
between the supply reservoir and the float
chamber. Air having been taken out of the
float chamber 7 by means of the vacuum pro-
duced in the mixing chamber a difference of
pressure is had between the float chamber
and the supply reservoir which is subjected
to atmospheric pressure. Since the fuel
within the supply reservoir is, therefore,
under greater pressure than the fuel within
the float chamber 7, and since the valve 15 is
opened the fuel will be forced from the res-
ervoir 20 through the pipe 21 into the float

-chamber 7 to reéstablish the predetermined

- atomizing chamber is very slight.

1,178,378

fuel level whereupon the float 14 is moved

- upwardly to again close the valve 15 shut-

ting off communication between the supply
reservoir and the float chamber. It will
readily be seen, therefore, that a constant
fuel level is maintained within the car-
bureter.

It is desirable and, in fact, necessary that
the pressure reduction within the fuel, or
float, chamber 7 be always equal to a pre-
determined amount which is sufficient to lift
the fuel the required distance, that is, from
the main tank to the carbureter float cham-
ber. For this purpose it would not matter
if the vacuum or pressure reduction exceed-
ed a predetermined amount, but in order
that the vacuum will not be so great as to
prevent the proper flow of gasolene through
the spray nozzle into the atomizing chamber
of the carbureter it has been found im-
portant to prevent the degree of pressure re-
duction from exceeding a predetermined
amount. Between these limits, therefore,
the carbureter operates satisfactorily.

By means of the restricting valves 8 and
12 of Fig. 1, and 46 and 49 of Fig. 2, the
pressure reduction within the carbureting
chamber is maintained always as great as
the pressure reduction necessary for lifting
the gasolene from the supply tank to the

“float chamber. However, at high speeds the

pressure reduction in the atomizing cham-
ber of the carbureter becomes considerably
greater than that in the float chamber, thus
serving to draw through the atomizing noz--
zle a greater amount of fuel. Ordinarily the
float chamber of a carbureter is open to
atmospheric pressure and the air intake re-
strictions are so slight that at low speeds
the amount of pressure reduction within the
By the
arrangement of valves with which my car-
bureter. is provided the pressure reductions

-in the float chamber and in the atomizing

chamber are substantially proportional so
that the entire system may be said to be
maintained at a sligcht pressure reduction..
The operation, therefore, is the same as the
operation of the usual carbureter excepting
for the pressure reductions in the float and
atomizing chambers. I have found that a
one pound pressure reduction:in the float
chamber is sufficient to raise the fuel for a
distance of about thirty inches, -which is
sufficient for most purposes where the car-
bureter is used in.connection with automo-
biles. Letusassume that a one pound vacuum
is necessary, or desirable, to effectively
cause the fuel to be transmitted from the
reservoir to the float chamber, the valve 28
being arranged then to open after a one
pound vacuum has been established within
the float chamber. If now a high vacuum is
produced within the mixing or suction
chamber 6, as would be the case if the inter-
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nal combustion engine were operating at a
high rate of speed, a greater than one pound
vacuum will tend to be produced within the
float chamber 7. As soon as this pre-deter-

.mined vacuum, therefore, is secured within

the float chamber the valve 28 opens and
provides a free air passage way from the at-
mosphere to the mixing chamber 6 through
the float chamber 7 and the passage way 25.
The valve mechanism illustrated at 18 and
19 serves to prevent the fuel within the car-
bureter from returning to the supply reser-
voir after it has once been delivered to the
float chamber... — - - :

In Fig. 2 I have illustrated my invention
adapted to a standard carbureter in -which
the carbureter is illustrated at 30, the supply
reservoir at 31, and piping providing com-
munication between the reservoir and the
float chamber at 32. The carbureter is pro-
vided with the usual flanges 33—33 adapted
to be secured to the intake manifold of an
internal combustion engine. The carbu-
reter comprises a top casing 34, bottom cas-
ing 35, and float casing 36 interposed between
the casings 34 and 35. The casing 34 is pro-
vided with a mixing or suction chamber 37
which connects with a Venturi tube 38, which
is held in position between the float cham-
ber casing 36 and the casing 34. Extending
upwardly into the Venturi tube is a nozzle 39
serew threaded into the casing 36 and adapted
to be adjusted longitudinally by means of a
tool which may be inserted through the open-
ing provided in the downwardly extending
boss 40 of the casing 36. The opening in this
downwardly extending boss is normally
closed by means of a cock 41 which allows

the fuel within the float chamber to be-

drained off. Communicating with the lower
end of the Venturi tube 38 is a passageway
49 in the casing 36 which communicates
with the passageway 43 of the casing 35.

This last mentioned passageway connects.

with the atmosphere at 44 at which point a
valve 45 may be inserted to restrict the air
intake. ' '

As pointed out in connection with Fig. 1,
it is desirable to have the air intake re-
stricted in some way and I have, therefore,
illustrated a spring pressed valve 46 which
is interposed between the passageway 43
and the intake 44. This valve is adjustable
so that any desired restriction may be placed
upon the Incoming air. o

The mixing chamber 37 communicates

" with the chamber 47 disposed under a pis-

80

66

ton 48 carried by an auxiliary valve 49.
This valve 49 is held in its closed position
by means of a spring 30 interposed betvieen
it and an enlarged portion 51 carried by the
rod 52 extending upwardly and. screw
threaded into a nut 53. The rod 52 e Iries
a longitudinal keyway in which is inse ted a
key 54 carried by a spider 55 so as to p event

e

angular movement of the rod 52. The en--

larged portion 51 which serves as an abut-
ment for the spring 50 may be adjusted
longitudinally by means of the nut 53, and
thus allow any tension of the spring 50 to
be placed upon the valve 49. As a vacuum
is created within the chamber 47, due to the
suction of the internal combustion engine,
the piston 48 will be moved downwardly
to open the auxiliary valve 49 and thus per-
mit a free passage of air from the intake 44
into the mixing chamber 37. '
Positioned within the float chamber 56 is
an annular float 57 codperating with the
lever 58 pivoted at 59 to the casing 36.
The lever 58 codperates with a plunger
valve 60 codperating with the valve seat 61
provided in the extension 62 which is con-
nected to the piping 32 communicating with
the pipe 63 carried by the fuel reservoir and
extending downwardly to a position near the
bottom.
the atmosphere to act upon the fuel within
the reservoir. Inserted in an aperture 64’
in the upper wall of the casing 34 and screw
threaded into the lower wall of this casing
is a valve 65 which connects with the float

chamber 56. This valve comprises a ball 66

seating against pressure within the float
chamber and normally held in position by
means of the spring 67 abutting against an
adjustable rod 68 screw threaded at 69
within the upper portion of the valve.- By
means of adjusting the rod 68 any desired
spring tension may be placed upon the ball
6. The valve 65 1s cut-away, as illustrated,

at 70—70 so that communication is made be-.

tween the mixing chamber 37 and the float
chamber 56 when the valve 66 is open.

Screw threaded into the wall of the cas-
ing 34 and connecting with the atmosphere
is a second valve 71 which carries an ad-
justable valve seat 72 cobperating with the
ball 73 held in-position by means of a spring
74. By adjusting the valve seat 72 any de-
sired spring tension may be placed upon the
ball 73, and thus cause the valve to open at
the desired time, as has been described in
connection with Fig. 1. The valve 61 1s
here shown above the level of the fuel with-
in the float chamber and it is, therefore, un-
necessary
the flow of the fuel from the float chamber
back into the fuel reservoir after it has once
been delivered to the same.

The operation of the device illustrated in
Fig. 2 is similar to the operation of that
illastrated in Fig. 1, that is, as suction is
created within the mixing chamber 37 air
is drawn from within the valve 65 due to
the restriction placed upon the incoming air
by
is produced within the valve 65 the ball 66
is opened and a vacuum created within the
float chamber 56. As the fuel is emitted

A vent is shown at 64 to permit

to provide means for preventing-

means of the valve 46. As this vacuum.
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from the float chamber through the nozzle
39 the float will open the plunger valve 60
and permit fuel to be delivered from the

reservoir to the float chamber due to the’

difference in pressure between the reservoir
and float chamber. As the vacuum within
the float. chamber 56 is increased above a
pre-determined amount the valve 78 will
open and thus permit air to be taken into
the float chamber so that a constant vacuum
is maintained. . v

In the modification illustrated in Fig. 3
the float chamber is illustrated diagram-
matically at 7%, the mixing chamber at 62,
the passage way communicatin
float chamber and mixing chamber at 252,
and the valve within the same at 262 A
second valve is provided at 282, which con-
nects the passage way 25* and the atmos-
phere, the valve 28* being seated against
atmospheric pressure. This valve serves
the same purpose as the valve 28 illustrated

in Fig. 1, that is, after a certain pre-deter-
~mined vacuum is produced within the float

chamber 72, the valve 28* will be opened and

‘thus permit air to be taken in from the at-

mosphere to the mixing chamber instead of
the air within the float chamber. This con-
struction may be desirable in that it does
not produce within the float chamber a
mixture which may be ignited from the
combustion within the internal combustion
engine, as no continuous passage of air is
had through the float chamber to produce
an ignitible mixture. The spring co-
operating with the valve 28 may be ar-
ranged so as to operate at a slightly greater

pressure than is necessary to ~operate the -

valve 267, )

Fig. 4 illustrates a valve incorporating
substantially the same principles of opera-
tion as that illustrated in Fig.3. Thisvalve
comprises a tubular member 80 screw thread-
ed into the lower wall of the casing 34 and
communicating at 81 with the interior of
the float chamber. Seated against pressure

- within the float chamber is a ball 82 held in

50
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40
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position by means of a spring 88 abutting
against a second valve ball 84 cobperating
with an adjustable valve seat 85 screw
threaded into the upper portion of the tu-
bular valve member 80. An aperture 86 serves
to provide communication between the mix-
ing chamber 87 and the interior of the valve
member 80. This aperture is preferably re-
stricted, as illustrated, the object of which
is to provide an opening to the valve mem-
ber 80 of a size such that a vacuum will not
be produced within-the valve member which
cannot satisfactorily be accommodated by
the valves 82 and 84. The opening adjacent
the ball 82 is slightly larger than the open-
ing adjacent the ball 84, By means of this

“construction the ball 82 is subjected to a
larger area of pressure from within the

with the

float chamber than the pressure subjected
to the ball 84 by means of the atmosphere.

By means of this construction it will be

seen that when the vacuum is produced
within the valve member 80 the ball 82 will
open before the ball valve 84. After a cer-
tain pre-determined vacuum has been pro-
duced within the float chamber the pressure
upon the ball 84 will preponderate over the

70

pressure exerted upon:the ball 82 and will,, 75

therefore, open to permit atmosphere to en-
ter the valve, and, therefore, into the mixing
chamber. By means of the adjustable valve
seat 85 any tension may be placed upon the
ball valves 82 and 84.

Having thus described my invention, what

I claim as new and desire fo secure by Let- -

ters Patent of the United States is:

1. A carbureter comprising an atomizing
chamber, a fuel chamber provided with two
passage-ways directly communicating with
the atomizing chamber, one above and the
other below the fuel level in the fuel cham-
ber, a throttle posterior and an automatic
pressure reducing valve anterior of said
atomizing chamniber, a supply reservoir, pip-
ing for connecting said reservoir with the
fuel chamber and opening into the fuel

chamber at a point above the fuel level

therein, and means for maintaining a sub-

stantially uniform reduced pressure within

the fuel chamber during wide variation of

Eressure reduction in the atomizing cham-
er.

2. A carbureter comprising a suction
chamber, a float chamber provided with-an
inlet port and with a fuel passage way com-
municating with the suction chamber, a float

for controlling said Jport, a supply reservoir,

piping for connecting said reservoir with
the inlet port, and a pair of pressure reduc-
ing valves, one communicating with the at-
mosphere and the other with the upper part
of the float chamber for maintaining a sub-
stantially uniform constant vacuum within
the float chamber during large decreases in
pressure in the suction chamber.

8. A carbureter comprising s “suction
chamber, a fuel chamber provided with a
fuel passage way communicating with the
suction chamber, a_supply reservoir, piping
for conmecting said reservoir with the fuel
chamber, and means for maintaining a sub-
stantially uniform pressure reduction within

the fuel chamber during operation, said 1

means comprising a restricted passage way
connecting the top of the fuel chamber with
the “atmosphere, and a second restricted
passage way connecting the suction chamber
with the top of the fuel chamber. "

4. A carbureter comprising a suction
chamber, a fuel float chaxntber provided with
an inlet port and with a passage way com-
municating with the suction chamber, a float
for controlling said port, a supply reservoir,
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. piping for connecting said reservoir with
| the inlet port, and means for maintaining

1¢

15

«a substantially uniform pressure reduction
within the float chamber during operation,
said means comprising a pair of pressure
reducing valves, one communicating with
the atmosphere and the other with the up-
per part of the float chamber.

5. A carbureter -comprising a suction-

chamber, a posterior throttle therefor, a
fuel chamber provided with a passage-way
above its fuel level communicating with the
suction chamber, valve mechanism within
said passage-way seated against pressure in
the fuel chamber, a supply reservoir, piping
for connecting said reservoir with the fuel
chamber, and means for preserving a pre-
determined pressure reduction with refer-
ence to atmospheric pressure within the fuel
chamber throughout wide variation of pres-

~sure reduction in the suction chamber.

6. A carbureter comprising a suction

. chamber, a float chamber provided with an
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_within the fuel chamber, a

inlet port and with a passage-way above the
' fuel level communicating with the suction

chamber .and a float for controlling said
port, automatic valve mechanism within
said passage-way seated against pressure
within the float chamber, a supply reservoir,
piping for connecting - said reservoir with
the inlet port, and means including said au-
tomatic mechanism for maintaining a sub-
stantially uniform pressure reduction rela-
tive to the atmosphere within the fuel cham-
ber throughout wide variation of pressure
reduction in the suction chamber.

7. A carbureter comprising a_suction
chamber, a fuel chamber provided with a
passage way above
cating with the suction chamber, automatic
valve mechanism within said passage way.
seated against pressure within the fuel
chamber, a supply reservoir, piping for con-

‘necting said reservoir with the fuel cham-
‘ber, and means for

maintaining a pressure
reduction within the fuel chamber, said
means comprising the said automatic valve
mechanism and a passage way connecting
the fuel chamber with the atmosphere, to-
gether with additional automatic valve
mechanism within the latter passage way
seating against atmospheric pressure.

8. A carbureter comprising a suction
chamber, a float chamber provided with an
inlet port and with a passage way above
the fuel level communicating with the suc-
tion chamber, a float for controlling said
port, automatic valve mechanism within
said passage way seated against pressure

supply reservoir,
piping for connecting said reservoir with
the -inlet port, and means
a pressure reduction within the float cham-
ber, said means comprising the said.auto-
matic valve mechanism and a passage way

" pheric pressure,

the fuel level communi-

for maintaining -

connecting the float chamber with the at-
mosphere together with additional auto-
matic valve mechanism within the latter
passage way seating against atmospheric
pressure. '

9. A carbureter having a suction chamber
and an atomizing nozzle therein, an air pas-
sage surrounding said nozzle, an auxiliary
air passage the air from which enters the
suction chamber at a point remote from
said nozzle, a float and fuel reservoir, and
a restricted passage communicating between
said suction chamber and the upper part of
said float and fuel reservoir, together with
reducing valve mechanism between the at-
mosphere and the float chamber for preserv-
ing uniform pressure reduction in the float
and fuel chamber with respect to the atmos-
during both slight and ex-
cessive pressure reductions in the suction
chamber. o

10. A carbureter comprising a carburet-
ing chamber, a float chamber provided with
an inlet port and with an air passage com-
municating with the carbureting chamber,
a single automatic valve mechanism within
said passage way seated against pressure
within the float chamber and opened by a
difference in pressure between the float and
the carbureting chamber, a float within the
float chamber for controlling said port, a
supply reservoir, and means connecting said
reservoir with the inlet port of the float
chamber. ‘

11. A carbureter provided with a suction

chamber and a float chamber, a reducing

valve communicating between the atmos-
phere and the float chamber, and a restricted
passage way communicating between the
float chamber at a point above the fuel level
thereof and the suction chamber.

19. A carbureter having a float chamber
and a carbureting chamber in which the re-
duction of pressure is variable, an air pas-
sage between said float chamber above
the level of the liquid therein and said

carbureting chamber, a valve in said passage

permitting a continuous passage of air from
said float chamber to said carbureting cham-
ber, means to maintain a constant difference
between the atmospheric pressure and that
in the float chamber whenever the difference
between the atmospheric pressure and that
in the suction chamber is greater than the
desired difference between the atmospheric
pressure and that in the float chamber, a fuel
intake port for the float chamber, the differ-
ence in pressurs between the atmosphere and
the contents of the chamber serving to force
fuel through said port. S

13. A carbureter provided with a suction
chamber and a float chamber and having at
one point a single wall separating said
chambers and a passage-way through said
wall communicating with the float chamber
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ata point above the fuel level therein, and

pressure reducing valve mechanism in said

- passage.
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14. A carbureter of the suction type pro-
vided with a mixing chamber and with a
float chamber, means separating said cham-
bers provided with a small opening commu-
nicating with the upper part of the float
chamber and the mixing chamber, whereby

the suction means for the carbureter causes

a reduction of pressure in the float chamber,
means for preserving a substantially con-
stant pressure reduction in the float cham-
ber below that of the external atmosphere
during wide variation of pressure reduction
in the mixing chamber. .

15. A carbureter having a suction cham-
ber and an atomizing nozzle therein, a float
and fuel reservoir, a restricted passage com-
municating between said suction chamber
and the float and fuel reservoir at a point

* above the level of the fuel therein, together

with reducing valve mechanism for pre-
serving substantially constant pressure re-
duction in the float and fuel chamber rela-
tive to the atmosphere.

16. A carbureter for internal combustion
engines of the suction type, a throttle be-
tween the intake manifold of the engine and

1,173,378

the atomizing chamber of said carbureter,
a float and fuel reservoir for the carbureter,

30

a passageway between the carbureting

chamber and the float and fuel reservoir
above the level of the fuel in the fuel reser-
voir, together with reducing valve mecha-
nism for preventing the pressure reduc-
tion in the float and fuel chamber exceed-
ing a predetermined maximum.

17. A carbureter provided with an ato-
mizing chamber and a gasolene reservoir ad-
jacent thereto, a pair of automatically op-
erating valves serially included in a path
for air from the atmosphere to said atomiz-

35

40

ing chamber, said valves being arranged to -

cooperate to maintain a substantially con-
stant depression in the space between them,
and each serving as a path for all of the air
which passes the other, the space between
said valves being in direct communication
with the surface of the gasolene in said
reservoir.

In witness whereof, I hereunto subscribe -

my name this 8th day of April A. D. 1915.
ARTHUR L. PAYTON.

Witnesses:
Rorerr F. BrAcKE,
Arsin C. AHLEERG,
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