C. G. KElL 1,845,668

CARBURETOR

Feb. 16, 1932,

Filed Feb. 25, 1930 2 Sheets-Sheet 1

f e —"——7. -
e 4. Fug: <.
] . P
I ahs !
(
47 g
e ¢
« A g
L0
4 >
_%‘__.
pard
8 25 /
— )
N ... -
N*¢ 25 ~ ‘
. L9 N N
5____ i ? & \:_
. | I
.17‘ : -Z_'
1520 . ‘
11
g NN " Ao
NN VA
NN/ [Hide <12
N | r 14 L,
\ D i { y
= NN J;:y
L2 i/
23 90 35 36
Lnventor

Clharles & HBeil :

R

By




Feb. 16, 1932. C. G. KEIL 1,845,668

CARBURETOR .
Filed Feb., 26, 1930 2 Sheets-Sheet 2

o
N
in// K

6 -
1 h 4
I\l‘ |i
;ii F-ml
174 ¥
T X
I Iy
HI =
) I
IR =
iRt -
AU
U UiU

Lntendor
tarles & Aedd:

N R




Patented Feb. 16, 1932

UNITED STATES

1,845,668

PATENT OFFICE

CHARLES G. KEIL, OF LOS ANGELES, CALIFORNIA

CARBURETOR

Application filed February 26, 1930. Serial No. 431,368.

This invention relates to a carburetor for
use in forming an explosive mixture of hy-
drocarbon vapors and air in the operation of
internat combustion engines and more partic-

5 ularly pertains to carburetors of the type in

which a hydrocarbon fuel is delivered to a

mixing chamber from one or more of a series

of jets according to various speeds of opera-

tion of the engine and in which the delivery
5 of fuel to the mixing chamber through one
or more of the jets is controlled by a sleeve
valve actuated by varying negative pressure
or partial vacuums induced in the mixing
chamber,

An object of the invention is to provide a
construction in carburetors of the above-
named type whereby flooding of the car-
buretor will be effectively prevented, and

whereby the proper delivery of fuel to the
o carburetor from a source of supply will be

insured throughout varying conditions of
operation of the carburetor.
Another obiect is to provide a carburetor
of the above character in which the parts ave
25 g0 formed and arranged as to facilitate their
assemblage and to enable their ready removal
and replacement.

A further object is to provide a simple con-
struction for affording a counterbalancing of
pressures between a pair of fuel-receiving
chambers in the carburetor.

With the foregoing objects in view, to-
cether with such other objects and advan-
_tages as may subsequently appear, the inven-
“ tion resides in the parts and in the combina-

tion, construction and arrangement of parts

hereinafter described and claimed and illus-
trated by way of example in the accompany-
. ing drawings, in which:—
7 Tig. 1 i a view of the carburetor as seen
in side elevation;
Tig. 2 iy a view of the carburetor as seen
1 section, partly in elevation;
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in vertical

Fig. 3 is a detail in horizontal section and

an as seen on the line 3—3 of Fig. 23

iz 4 is o detail in horizontal section taken

on the line 4—4 of Tig. 2 with parts removed ;
Tig. 5 is an enlarged fragmentary detail

agseen on the line 5--5 of Fig. 35
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Fig.'6 is a view in elevation of the sleeve
valve; : \

Fig..7 is a view in cross section as seen on
the line 7—7 of Fig. 6;

Fig. 8 is a view in elevation of a specially
formed bolt employed in the carburetor;

Fig. 9 is a view in elevation illustrating
the assemblage of the fuel-feeding jets,

eferring to the drawings more specifi-
cally, A indicates generally a carburetor bowl
which includes an annular side wall 10, a bot-
tom wall 11 and an upstanding open ended
cylinder 12 erected from the bottom wall 11
and spaced inwardly from the wall 10; the up-
per end of the cylinder 12 terminating on a
plane spaced above the upper margin of the
side wall 10. The space between the side
wall 10 and cylinder 12 constitutes a float
chamber B and the space encircled by the cyl-
inder 12 constitutes a-well chamber C which
is in open communication with the float
chamber B through one or more passages 13
formed in the bottom wall 11 and opening at
its ends to the chambers B and C. ‘

Arranged in the chamber B is the usual
float 14 for controlling the feed of fuel to
the float chamber through the usual valve ar-
ranged in a housing D on the carburetor bowl
constructed and operated in the manner com-
mon in carburetors; the fuel being delivered
to the valve from a suitable source of supply
through a connection 15.

Surrounding the cylinder 12 is a demount-
able cylinder 16, the lower end of which seats
on the bottom wall 11 and the upper end por-
tion of which projects a suitable distance
above the upper end of the cylinder 12 and
forms interiorly thereof a mixing chamber
. A flange 17 is formed on the cylinder 16
which seats on the upper margin of the wall
10 and forms a cover for the float chamber B
the flange 17 being secured to the wall 10 by
screws 177 whereby the cylinder 16 is affixed
to the bowl. The inner peripheral portion
of the cylinder 16 surrounding the cylinder
19 is spaced concentric with the outer pe-
riphery of the latter and interposed between
the cylinders 12 and 16 is a vertically recip-
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rocal and non-rotating sleeve valve 18, the

lower end of which normally seats on the bot-
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tom wall 11 and the upper end portion of
which projects above the upper end of the
cylinder 12 and terminates in spaced relation
to the upper end portion of the cylinder 16.
The inner and outer surfaces of the sleeve
valve 18 slidably contact the outer and inner
surfaces of the cylinders 12 and 16 respec-
tively.:

The cylinder 16 is formed with a series of
spaced air inlet openings 19 which open to
the interior of the cylinder 16 in cylindrical
The openings 19 lead from the
exterior of the cylinder to the interior there-
of in an upwardly inclined direction, and ave
arranged with their inner ends opening on a
plane slightly above the uppér end of the cyl-
inder 12. The air inlet openings 19 are nor-
mally closed by the sleeve valve 18 excepting
one of the air inlet openings, indicated at T,
which is at all times in open communication
with the interior of the sleeve valve through
a longitudinally extending slot G formed in
the latter.

A valve 21 is provided for adjusting the
size of the air intake opening F to regulate
the volume of air delivered therethrough ; the
valve 21 being here shown as in the form of
a threaded stem screwed into the wall of the
openings I with its inner end projecting into
said opening transversely thereof.

The cylindrical sleeve valve 18 is formed
with a series of longitudinally extending
slots 22 including the slot G which slots ter-
minate at their lower ends on a common
plane contiguous the lower margin of the
sleeve valve and terminate at their upper ends
in stepped relation, there being a slot 22 pro-
vided in the sleeve valve for cooperation with
each of the air intake openings 19 and being
arranged so that as the sleeve valve moves
longitudinally within the cylinder 16 suc-
cessive opening and closing of the air intake
openings 19 will be effected according to the
length of travel and direction of movement
of the sleeve valve. ' :

As a means for holding the sleeve valve 18
against rotation relatively to the cylinder 16
to maintain the openings 22 therein in verti-
cal alignment with the openings 19 in the
cylinder, the valve 18 is formed with a longi-
tudinally extending slot 28 into which pro-
jects the inner end of a pin or screw 24 car-
ried by the cylinder 16. ’

Seating on the upper end of the cylinder 12
is a disk 25 which affords a closure for the
well chamber C and carried by the disk 25
and projecting upwardly. therethrough is
a series of tubes 26, the lower ends of which
extend to a plane contiguous the bottom of
the well chamber C and open to the latter.
The upper ends of the tubes 26 project slight-
ly above the upper face of the disk 25 and
terminate in inclined end walls 27 presented
toward the inner ends of the openings 19; the
tubes 26 corresponding in number to the

1,845,668

openings 19 and the opening 22 in the sleeve
valve 18; there thus being a tube 26 extend-
ing in radial alignment with the openings
19 and 22. The upper end 27 of each tube
is formed with an aperture 28 constituting a
discharge jet.

The disk 25 is held in place on the cylinder
12 by means of a bolt 29 which is passed
through a central opening in the disk 25 and
is screwed into engagement with an inter-
nally threaded recess 80 in the bottom wall 11.

In carrying out the present invention, the
bolt 29 is formed with a longitudinally ex-
tending passage 81 leading from the lower
end of the bolt where it communicates with
the recess 80 and which opens at its upper
end through the side of the bolt at a point
near the disk 25; the passage 31 thus com-
municating at its upper end with the well
chamber C. Formed in the bottom wall 11
and leading from the recess 30 is a passage
32 which communicates with a passage 33
formed in the side wall 10 and opening to the
float chamber B adjacent the top wall 17 of
the latter. - The passages 31, 32 and 33 pro-
vide an open communication between the
upper portions of the chambers B and C
which communication serves as a means for
affording counter-balancing or equalizing
the pressures in the chambers B  and C.
This communication constitutes an impor-

tant feature of the present invention in that
1t serves as a means for preventing flooding

of the carburetor.

The bottom wall 11 is formed with a plu-
rality of openings 84 leading from atmos-
phere and opening to the space between the
cylinders 12 and 16 directly beneath the
lower margin of the sleeve valve 18 whereby
atmospheric pressure may be imposed on the
lower end of the sleeve valve. The openings
84 are fitted with upwardly opening ball-
check valves 35 which normally close the
openings 34 except as to by-pass channels 36
formed in the valve seat.

A vent aperture 87 is formed in the flange
17 to lead from the upper portion of the float
chamber B to the air intake opening F.

The upper end of the cylinder 16 is adapt-

ed to be connected to the intake manifold of i:

an internal combustion engine and is fitted
with a throttle valve 38 in an ordinary man-
ner. .

In the operation of the invention, a hydro-
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carbon fuel is delivered to the chamber B in =<

the bowl of the carburetor in the usual man-
ner under the control of the float 14; a por-
tion of the fuel being delivered to the well
chamber C through the passage 13.

The vent aperture 37 affords a means for ---

the passage of air to and from the float cham-
ber B to maintain atmospheric pressure in
the latter, and the communication between
the chambers B and C afforded by the pas-

sages 81, 32 and 33 in equalizing the pres- ‘-
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sures in these chambers causes the liquid fuel
to seek common levels in said chambers.
The lower ends of the tubes 26 in terminat-
ing adjacent the bottom wall 11 are normally
submerged in the liquid fuel in the well
chamber C; the supply of the fuel to the
chamber B beng such as to maintain the fuel
level in the chambers B and C above the
lower ends of the tubes 26.

During idling of the engine with which the
:arburetor is associated a suction is induced
in the mixing chamber E which causes air
to flow inwardly through the air inlet open-
ing F: a stream of air being thus caused to
pass through the opening F and slot G over
the end of the jet arranged opposite the slot
(+. The stream of air passing over the jet
acts to induct fuel therethrough from the
well chamber C in sufficient quantity as to
form a mixture of fuel vapors and air in the
mixing chamber D sufficient to effect idling
operation of the engine. Upon accelerating
the speed of the engine an increased suction
is created in the mixing chamber which in
forming a negative pressure above the sleeve
valve 18 will cause the latter to move up-
wardly by reason of atmospheric pressure be-
ing imposed on the lower end thereof; air
then passing through the openings 34 and
effecting opening of the check valves 35. As
the sleeve valve elevates, the openings 22
therein successively uncover other of the air
inlet cpenings 19 thereby admitting streams
of air therethrough which will act on their
associated jets to increase the quantity of fuel
delivered to the mixing chamber from the
well chamber. The number of jets thus
placed in operation will vary according to
the speed of the engine operation. When the

ngine is operating at high or maximum
speed the sleeve valve will be elevated to such
a point as to uncover all the openings 19 and
thereby place all the jets in operation.

On deceleration of the engine, reduction
in the negative pressure in the chamber E
takes place whereupon the sleeve valve grav-
itates downwardly and effects successive
closing of the air intake openings 19 and
thereby reduces the number of jets in effective
operation and, accordingly, diminishes the
supply of fuel to the mixing chamber. Down-
ward movement of the sleeve valve is retard-
ed by reason of air being entrapped there-
beneath by the check valves 35 which en-
trapped air, however, will escape through
the by-pass channels 36 so as to permit down-
ward movement of the sleeve valve during
the operation.

In the invention as above described the fuel
delivered from the well chamber C is re-
placed by fuel which enters the well chamber
C from the float chamber B through the pas-
sage 13.  Any suitable number of passages
15 are provided to insure proper replenish-
ing of the fuel supply in the well chamber.

3

By the provision of the pressure equalizing
passages 31, 32 and 33 the flow of fuel from
the float chamber to the well chamber is in-
sured and flooding of the carburetor is ob-
viated as the levels of the fuel in the cham-
bers B and C will correspond. This consti-
tutes an important feature of the present in-
vention as it prevents excessive filling of the
well chamber relatively to the filling of the
float chamber as might occur on effecting
sudden acceleration of the engine which
would create a negative pressure in the well
chamber and thereby cause an inrush of fuel
from the float chamber by reason of atmos-
pheric pressure in the latter thereby causing
rapid lowering of the level of liquid in the
float chamber and consequent opening of the
float control valve and a consequent inrush of
fuel from the source of supply to the chamber
B. Should this occur deceleration of the en-
gine would cause the column of liquid in the
well chamber to flow back into the float
chamber and thereby flood the latter.

‘While I have shown and described the spe-
cific embodiment of my invention, I do not
limit myself to the exact details of construc-
tion and arrangement shown but may employ
such modifications and changes in their parts
and arrangement as come within the mean-
ing and scope of the appended claims.

I claim:

1. In a carburetor, a bowl having a side
wall and a bottom wall, said bow] forming 2
float chamber, a cylinder erected from said
bottom wall forming a well chamber, a pass-
age in said bottom wall forming a communi-
:ation between the lower portions of said
float chamber and said well chamber; a cyl-
inder encircling said first-named cylinder
and spaced therefrom having a lower portion
projecting into said float chamber and seat-
ing on said bottom wall and having an up-
per portion projecting above said first-named
cylinder forming a mixing chamber, a series
of air intake openings in said last-named
eylinder, a dise closing the upper end of said
first-named cylinder, a series of tubes car-
ried by said disc leading therethrough hav-
ing their lower ends terminating adjacent
said bottom wall and opening to said well
chamber and having their upper ends pro-
jecting above said disc and opening to said
mixing chamber adjacent said air inlet open-
ing, there being one of said tubes arranged
to open opposite each of the air intake open-
ings, and a vertically reciprocal sleeve valve
interposed between said cylinders having a
series of longitudinally extending slots of
different lengths arranged to dispose a slot
in vertical alignment with each of said air
intake openings, one of said slots affording
a communication between one of said air in-
let openings and said mixing chamber when
said sleeve valve is in its lowermost. position
and the remaining of said slots being ar-
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ranged to effect successive opening and clos-
ing of said-air inlet opeénings on upward and
downward movement of said sleeve valve.

2. In a carburctor, a bowl having a side
wall and a bottom wall, said bowl forming
a float chamber, a cylinder erected from said
bottom wall forming a well chamber, a pas-
sage in said bottom wall forming a commu-
nication between the lower portions of said
float chamber and said well chamber, a cyl-
inder’ encircling said first-named cylinder
and spaced therefrom having a lower portion
projecting into said float chamber and seat-
ing on said bottom wall and having an up-
ber portion projecting above said first-named
cylinder forming a mixing chamber; a series
of air intake cpenings in said last-named
cylinder, a disc closing the upper end of said
first-named cylinder, a series of tubes carried
by said discleading'therethroughhaving their
lower ends terminating adjacent said bottom
wall and opening to said well chamber and
having their upper ends projecting above-said
disc and opening to said mixing chamber
adjacent said air inlet opening, there being
one of said tubes arranged to open opposite
each of said air intake openings, a vertically
reciprocal sleeve valve interposéd between
said eylinders having a series of longitudinal-
Iy extending slots of different lengths ar-
ranged to dispose a slot in'vertical alignment
with each of said air intake openings, one of
said slots affording a communication between
one of said air inlet openings and said mix-
ing chamber when said sleeve valve is in its
lowermost position and the remaining of said
slots being arranged to effect successive open-
ing and closing of said air inlet openings on
upward and downward movement of said
sleeve valve, and means for equalizing pres-
sures in said float chamber and well chamber.

3. In a carburetor, a bowl having a side
wall and a bottom wall, said bowl forming a
float chamber, a. cylinder erected from said
bottom wall forming a well chamber, a pas-
sage in said bottom wall forming a commu-
nication between the lower portions of said
float chamber and said well chamber, a cyl-
inder “encircling said first-named cylinder
and spaced therefrom having a lower portion
projecting into said float chamber and seat-
ing on said bottom wall and having an up-
per portion projecting above said first-named
cylinder forming a mixing chamber, a series
of air intake openings in said last-named
cylinder, a disc closing the upper end of
said first-named cylinder, a series of tubes
carried by said dise leading thersthrough
having ‘their lower ends terminating adja-
cent said bottom wall and opening to said
well chamber and having their upper ends
projecting above said disc and opening to
said mixing chamber adjacent said air inlet
opening, there being one of said tubes ar-
ranged to open opposite each of said air
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intake. openings, a vertically - reciprocal
sleeve valve interposed between said cylin-
ders having a series of longitudinally ex-
tending slots of different lengths arranged
to dispose a slot in vertical alignment with
each of said air intake openings, one of said
slots affording a communication between one
of said air inlet openings and said mixing
chamber when said sleeve valve is in its low-
ermost position and the remaining of said
slots being arranged to effect successive open-
ing and closing of said air inlet openings
on upward and downward movement of said
sleeve valve, a bolt connecting said disc to
said bottom wall having a passage leading
longitudinally therethrough and opening to
the upper portion of said well chamber, and
a passage formed in said bowl affording a
communication between the passage in said
bolt and the upper portion of said mixing
chamber.

4. In a carburetor, a bowl forming a float
chamber, said bowl including a bottom wall
and a side wall, a cylinder erected from said
bottom wall forming a well chamber, a pas-
sage in said bottom wall affording a commu-
nication between the lower portions of said
float chamber and said well chamber, a disc
seating on the upper end of said cylinder, a
bolt extending between said disc and said bot-
tom wall within said well chamber having
a longitudinal passage opening to the up-
per portion of said well chamber, a passage
leading from the lower end of the passage
in said bolt opening to the upper portion
of the float chamber, and means through
which fuel may be inducted from said well
chamber through said disc.

5. In a carburetor, a bowl forming a float
chamber, a cylinder in said bowl forming a
well chamber, a fuel communication be-
tween the lower ends of said chambers, a disc
seating on the upper end of said cylinder,
a series of tubes extending through said dise
arranged with their lower ends opening ad-
jacent the bottom of said well chamber and
having their upper ends projecting above
said disc, a cylinder encircling said first-
named cylinder and extending thereabove
to form a mixing chamber and formed with
a series of air intake openings disposed with
the inner end of each opening opposite the
upper end of one of said tubes, a vertically
reciprocal sleeve valve interposed between
said cylinders having a longitudinally ex-
tending slot the upper portion of which af-
fords a communication between one of said
air inlet openings and said mixing chamber
when said sleeve valve is in its lowermost
position, and a series of stepped longitudi-
nally extending slots in said sleeve valve ar-
ranged to successively uncover said air in-
let openings -as said sleeve valve moves up-
wardly ; the upper ends of said tubes having
inclined walls presented towards the inner
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ends of said air inlet openings formed with
jet apertures.

6. In a carburetor having a float chamber,
a well chamber surrounded by said float
chamber, a fuel communication between the
lower portions of said chambers, a mixing
chamber arranged above said well chamber,
a multiple of jets affording a communication
between said mixing chamber and said well
chamber for delivering liquid fuel from said
well chamber to said mixing chamber on suc-
tion being induced in the latter, means con-
trolled by variations of negative pressure cre-
ated in said mixing chamber for rendering
a number of said jets effective or ineffective;
and a communication between the upper por-
tions of said float chamber and said well
chamber for equalizing pressures therein.

Tn witness whereof, I hereunto affix my

signature.
CHARLES G. KEIL.




