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movement would, if uncontrolled, result in open This invention relates generally to carburetors 
and is particularly directed to a carburetor of 
the type to which fuel is fed directly under fuel 
pump pressure and means are provided forme 
chanically reducing the fuel to minute particles 
to assist in more rapid vaporization thereof. 
One of the objects of the present invention 

resides in the provision of a carburetor of the 
type mentioned having a throttle valve asso 
ciated therewith, this member being positioned 10 
in the air inlet to control the flow of air into 
the mixing chamber and having its operating 
mechanism directly connected with a valve -em 
ployed to control the flow of fuel to the car 
buretor in order that when the throttle valve is 
opened, the fuel control valve will also be opened, 
the relative movement of the members being directly proportioned. 
Another object resides in the formation of a 

carburetor having directly connected throttle and 
fuel valves and means for automatically control 
ling the degree of movement of these valves, the 
latter means being governed by a condition of 
operation of the engine with which the carburetor 
is a SSociated. 
A further object rests in the construction of a 

carburetor into which fuel is fed under fuel 
pump pressure and a valve is provided to con 
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trol the introduction of the fuel, this valve be 
ing so connected with the throttle valve operat 
ing mechanism that the operation of the latter 
will result in similar operation of the former, 
the operating mechanism also being connected 
with means by which the extent of movement to 
ward valve, opening positions will be controlled 
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35 
by the vacuum produced in the manifold of the 
engine; the movement limiting means is to be 
so constructed and connected with the valve 
actuating mechanism... that under, the normal 
operating conditions of the engine, it will be in 
effective but under certain unusual conditions, 
it will become effective and operate to control the 
throttle and valve actuating mechanism, until 
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conditions of normal operation have been re 
stored at which time the limiting means. Will 
again be made ineffective. 
To illustrate the function of the controlling 

mechanism, assume that the Vehicle bearing, it 
is traveling along a level roadway. With the 
throttle slightly open and the fuel valve per 
mitting, the proper, flow of fuel for normal div 
ing conditions. The car noW reaches a Sharp 
incline and the operator depresses the accelerator 
pedal to increase the power. by...opening the 
throttle. As the fuel valve is directly connected 
With the throttle, it will also open to a greater 
extent and introduce more fuel. If the grade is 
excessive or of unusual length, the engine, Will 
slow down and the operator will naturally, de 
press the accelerator to a greater extent. This 
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ing the throttle and fuel valves but as the engine 
is turning over slowly, too much gas in relation 
to the amount of air might be introduced and 
thereby stall the engine. , - . . . . 
To prevent this undesirable action, the valve 

movement, limiting means is rendered operative 
by the decrease in suction in the manifold and 
the throttle and fuel valves will be restrained 
from opening further until the speed of the en 
gine has increased sufficiently to use an increased 
amount of fuel. - - - - - - - - - - 

Another feature of this invention resides in so 
''...' . . . . . the limit means above mentioned 

rendered effective, the rate of fuel 
flow to the carburetor may be slightly increased 
to enrich, the combustible mixture and develop 
more power, the increase of fuel, however, being 
limited to the amount which the engine has ca pacity to use without losing power or stalling . 

from an over-rich mixture. It is also desired to provide means for determining the quantity of 
;he increased fuel introduced after the limiting 
means has been made effective, to prevent the 
production of such over-rich mixture. . 
Other objects will be apparent from the follow ing description and the accompanying drawings 

in which a carburetor formed in accordance with 
the invention has been illustrated in detail. ' In the drawings: - 

Fig. 1 is a vertical longitudinal sectional view 
taken, through the carburetor; 

Fig. 2 is a side elevational view showing the 
throttle valve operating mechanism and the con 
nection between this mechanism and the fuel valve operating lever; 

Fig. 3 is a detail vertical longitudinal sectional 
view taken through the means for limiting the 
throttle and fuel valve adjusting mechanism, this 
section being taken on the plane indicated by the line III-III of Fig. 1; 

Fig. 4 is a detail horizontal sectional view 
taken on the plane indicated by the line IV-IV 
of Fig.1 and shows the motion transmitting 
mechanism employed in the actuation of the 
fuel valve; . . . . . 

Fig. 5 is a similar view taken on the plane in 
dicated by the line V-W of Fig. 1; 
... Fig. 6 is a detail vertical sectional view taken 
on the plane indicated by the line VI-VI of 
Fig. 1. - . . . . . 

Referring more particularly to the drawings, 
the numeral designates the casing of the car 
buretor. In the form of the invention shown, 
this casing includes upper and lower sections 2 
and 3, each of substantially bowl-shaped forma 
tion and having meeting flanges at their larger 
ends, the flanges being bolted or otherwisese 
cured to hold the sections in casing forming 
order. These casings, when so assembled, pro 

  



2 
vide a mixing chamber of substantially spherical 
form. The section 2 has an inlet tube 4 Sup 
ported therein and the Section 3 has an outlet 
conduit 5 depending therefrom. 
The tube 4 is threaded into the section 2 and 

extends into the mixing chamber as at 6, the 
lower or inner end of the tube being threaded to 
receive a plug . This member has its upper end. ... 
tapered as at 8 to guide air entering the cham 
ber through the tube 4 toward openings 9 formed 
in the side walls of the tube. 

is of such an extent that the shutters will be 
maintained in a closed position until the volume 
of air passing into the mixing chambers ex 
ceeds that capable of passing through a plural 
ity of passages 2 extending through the plug . 
The outlet ends of the passages 2 terminate in 
restricted nozzles which discharge in the direc 
tion of impeller blades 3 formed on a plate f4 
constituting part of the fuel vaporizing mecha 
nism. . . . 

By reason of the restrictions caused by the 
nozzles, the air entering the tube 4 Will build 
up pressure sufficient to compress the springs 
and permit the shutters () to open to admit air 
to the mixing chamber. The inclined surfaces 
at the inner end of the plug are provided With 
scoop-like baffles 5 to insure a proper flow of air 
into the passages 2. As the air flows through 
the passages and the nozzles, it Will impinge the 
impeller blades and cause the plate 4 to revolve 
about the longitudinal axis of the mixing cham 
ber. This rotation of the plate is made possible 
through the provision of an antifriction bearing 
6 to which the plate 4 is secured. The sta 

tionary race of the bearing is secured to a valve 
body 7 threaded into the open lower end of the 
plug 1. - 
The plate i4 is provided, with depending pins 

8, the lower ends of which receive and support 
a vaporizing disk f. This disk is disposed in a 
horizontal plane and rotates with the plate 4 
when air is drawn into the mixing chamber 
through the nozzles. The center of the disk 9 
is in registration. With the discharge end of the 
gas inlet passage which extends axially through 
the member . A valve stem 20 is rotatably po 
sitioned in this passage and has one side flat 
tened as at 20 to register With a reduced slot 
2 extending laterally through the side of the 
member 7 to provide for the flow of fuel to the 
paSSage. 
When the stem 20 is positioned as illustrated 

in Figs. 1 and 5, fuel cannot flow through the 
slot 2. As the valve is rotated, however, the flat 
side Will be presented to the slot and fuel Will be 
permitted to flow into the paSSage from which 
it will be discharged onto the disk 9. Due to 
the rotation of the disk, this fuel Will be dis 
charged laterally in the mixing chamber by cen 
trifugal force, will vaporize and be mixed with 
the air passing through the chamber. By con 
trolling the rotation of the valve stem, the quan 
tity of fuel permitted to pass through the slot 
2 may also be controlled. - 
The fuel is conducted to the slot 2 through a 

tube 22, the inner end of which is connected with 
a ring 23 between the bearing 6 and a shoulder 
on the body . . The ring 23 has an annular re 
cess formed therein to receive the fuel introduced 
through the tube 22. The outer end of this 
tube communicates directly With the fuel pump 
so that fuel Will be delivered to the carburetor 

Normally, these 
openings are closed by pivoted gates f () and SO 
held by springs . The resistance of the Springs 
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is journaled in the wall of the plug 7. 

2,327,675 
under positive pressure. Gaskets may be placed 
between the upper and lower surfaces of the ring 
and the adjoining mechanism to prevent the es 
Cape of fuel at these points. 
The plug has an internal chamber formed for 

the reception of a set of beveled gears 24, one of 
which is fixed to a valve stem 28 and the other 

The lat 
ter gear receives the splined end of a shaft 25, 
the outer portion of which is journaled in a bear 
ing provided in the casing section 2. The ex 
treme outer end of the shaft has a lever 26 se 
cured thereto, the movement of the lever serving 
to rotate the shaft, which movement Will be im 
parted by the gears to the valve stem. To move 
the lever 26, it is connected by a link 27 with 
a second lever 28 secured, as at 29, to a shaft 30, 
the intermediate portion of which extends 
through the inlet tube 4. This shaft is flattened 
at its central portion to receive the conventional 
throttle or butterfly valve 3 disposed in the inlet 
tube and employed to control flow of air into the 
mixing chamber. The free end of the lever 28 
has a perforated block 32 pivotally secured there 
to for the slidable reception of one end of a 
pusher rod 33. This member has an adjustable 
stop 34 secured thereto and a compression spring 
35 surrounds the rod between the stop and the 
block 32. By this construction, the rod 33 may 
be moved upward to impart movement to the 
lever 28 in the operation of opening the throttle. 

If, for any reason, resistance to opening move 
ment is imparted to the throttle, the rod 33 may 
continue to move upwardly and compress the 
spring 35. Movement of the throttle toward an 
open position may be resisted by the mechanism 
designated generally by the numeral 36 in Fig. 1 
of the drawings. This mechanism is connected 
with the shaft 30 at the opposite side of the car 
buretor from the lever 28. The mechanism also 
includes a lever 37, one end of which is secured 
to the shaft. 30. While the opposite end is pivot 
ally connected With One end of a yoke-shaped 
link 38. The lower or free end of the link Sup 
ports a collar 39 slidably positioned on the re 
duced extension of a piston rod 40. 
When movement is imparted to the lever 37, 

the link 38 will move the collar upwardly against 
the lower end of a compression Spring 4f dis 
posed between the collar and the inner upper 
end of a thimble 42 carried by the upper portion 
of the rod 40. This portion of the rod is thread 
ed as at 43 to receive an adjusting nut 44 through . 
the movement of which the clearance between 
the lower end of the thimble. and the collar may 
be varied. When the collar moves upwardly, the 
spring will transmit this movement to the nut 
and, in turn, to the rod 49. This motion will 
cause a piston 45 provided at the lower end of 
the rod 40 to travel upwardly in an oil cylinder 
46. This cylinder is rigidly secured to the car 
buretor casing. 
As disclosed in Fig. 3, the piston has a plu 

rality of ports extending therethrough which are 
normally closed by a spring-pressed Valve 47. 
When the piston moves upwardly, resistance will 
be offered thereto by the oil or other fluid con- . 
tained within the cylinder and the vacuum pro 
duced between the bottom of the piston and the 
cylinder. To permit the upward movement, a 
by-pass line A8 is connected with the ends of 
the cylinder So that as the piston moves longi 
tudinally...thereof, the oil will flow through the 
by-pass to eliminate the pressure applied to the 
top of the piston and the vacuum applied to the 
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under side. When the piston moves in a down 
ward direction, the-valve-4T will be free to open 
and oil mayflow through the ports in the piston 
without obstruction. ? - - - - - 

To control the movement of the piston in the 
cylinder, the by-pass line has a valve 49 posi 
tioned therein, this valve being of the plug type 
as disclosed in Fig. 3, although other-types of 
Valves may be employed with equal facility. 
When the valve is closed, the piston will be re 
strained against upward movement. Since the 
piston is connected with the link 38 through the 
Spring and collar, resistance to movement of the 
lever 3, Will also be offered. This resistance Will 
be transmitted through the shaft 30 to the le 
Vers 28 and 26 so that the throttle and fuel con 
trol valves Will be stopped in their movement 
toward open positions. Normally, the valve 49 
Will be in an open position when the engine With 
which the carburetor is connected is operating 
under usual conditions. If the accelerator pedal 
should be suddenly depressed or an unusual load 
applied to the engine, the valve 49 will be closed 
to resist movement of the piston. At this time, 
the throttle" and fuel valves will be stopped so 
that an excessive amount of fuel will not be in 
troduced. After the engine has increased in speed 
or the load has been relieved, the valve will open 
and the throttle and fuel valves permitted to 
resume normal Operation. - 
The Valve A9 is actuated by a lever 50 and a 

link 5 which transmits movement from a vac 
uum operated diaphragm 52 to the lever 59. The 
diaphragm is carried by a housing 53 disposed 
in open communication with the interior of the 
carburetor casing. A coil spring 54 is positioned 
in the housing between the inner portion and 
the diaphragm. This Spring Serves to move the 
diaphragm outwardly when the vacuum in the 
casing is reduced. When the spring moves the 
diaphragm, the valve plug will be rotated to close 
the by-pass line and the piston Will be checked 
in its upWard movement. If pressure is applied 
to the accelerator at this time, the shaft 30 may 
rotate and swing the arm 37 upwardly until the 
collar 39 engages the lower end of the thimble 
42. Upward movement will then be precluded 
until the diaphragm is drawn in Wardly by vac 
uum to restore the Valve 49 to its open position. 
The movement of the arm 37 between the stop 
page of the piston and the engagement of the 
collar 39 with the thimble permits the fuel con 
trol valve to move an additional amount, where 
by the quantity of fuel introduced will be in 
creased after the engine has slowed down be 
cause of an increased load. 
By adjusting the nut 44, the increased amount 

of fuel may be varied to prevent the introduc 
tion of too much fuel which might stall the 
engine. Through the admission of this addi 
tional amount of fuel, the speed of the engine 
will be increased and when the load is decreased 
to such an extent that the engine will operate 
normally, vacuum will be restored and the valve 
returned to an open position. If the accelerator 
pedal is still depressed when the valve opens, 
the energy stored in the Spring 35 will cause the 
lever 28 to move upwardly whereby the throttle 
and fuel valves will be opened. After the lever 
28 has ceased to move, the spring 4 will con 
tinue to move the piston until the compression 
of the Spring has been relieved. At this time, the 
collar 39 will be in engagement with a shoulder 
on the piston rod and When the pressure on the 
throttle is released, the piston will be positively 
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moved downwardly. The return of the lever 28 
to a normal position will also cause the return 
of the lever. 26. This movement Will be trans 
mitted by the shaft 25 and the gears 24 to the 
fuel valve to move it to a closed position. 
The lever 26, has an extension; 55 for thead 

justable reception of a stop screw 56. This screw 
Will engage an abutment 5 to prevent move 
ment of the lever 26 to a position wherein Valve 
20. Will be completely closed. This provides suf 
ficient fuel flow to permit the motor to operate 
at idling speed. The degree of opening may be 
Varied through the adjustment of stop screw.56. 
A second projection 58 is formed on the leyer 
26 to limit the degree of opening movement of 
the fuel valve. This projection has an adjust 
able stop screw 59. . 
Through the provision of the carburetor above 

described, the throttle Valve is located in ad 
vance of the fuel Vaporizing mechanism and is 
directly connected to the fuel control valve in 
order than when the throttle is opened, the fuel 
control valve will also be opened to increase the 
flow of fuel. By introducing the fuel to the car 
buretor under pressure, a quantity in proportion 
to the needs of the motor may be provided re 
gardless of the speed of operation. Through the 
limiting device, this quantity of fuel may be con 
trolled by a condition of operation of the en 
gine So that in the event a load is applied to 
the engine to reduce its speed, the amount of 
fuel introduced will not be sufficient to cause the 
engine to stall. . . . 
When the throttle valve is positioned between 

the fuel vaporizing means and the engine as in 
conventional constructions, there is a tendency 
for the fuel to condense through engagement 
with the throttle valve. In addition, there is 
grave danger of ice forming on the throttle due 
to the lowered temperature resulting from rapid 
vaporization of the fuel. By positioning the 
throttle valve in advance of the fuel vaporizing 
means which is made possible by the construction 
set forth herein, the outlet leading from the car 
buretor mixing chamber is unobstructed and may 
be decreased in length to such an extent that the 
vaporizing means will be located immediately ad 
jacent to or in the intake manifold. When the 
outlet passage is thus, decreased in length, the 
casing of the carburetor may be heated to posi 
tively prevent any ice formation and provide for 
a more rapid vaporization of fuel, 
To provide for relief for pressure within the 

mixing chamber in the event the engine equipped 
55 

80 

With the carburetor should backfire, the top sec 
tion 2 has one or more openings 60 formed there 
in. These openings are closed by pivoted covers 
6 mounted on the outer sides of the section 2. 
Springs, 62 engage the surfaces of the section 2 
and the covers. 6 to resiliently hold the latter in 
normally closed positions. If the engine should 
backfire, the increased pressure within the car 
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buretor would have no deleterious effect because 
the covers 6 would move Open to vent the casing. 
From the foregoing, it Will be seen that a car 

buretor has been provided whereby the gas to air 
ratio of the fuel mixture introduced to the engine 
Will be varied according to the demands for power 
made upon the engine. 
What is claimed is: 
1. In a carburetor of the type having a mixing 

chamber provided with inlet and outlet passages, 
fuel vaporizing means in said mixing chamber 
and means for conducting fuel under pressure to 
said vaporizing means, a throttle Valve disposed 



4. 
in the inlet passage, resilient manually operable 
means for opening said throttle valve, valve 
means in said fuel conducting means for control 
ling the flow of fuel to Said vaporizing means, 
motion transmitting means connecting Said 
throttle and fuel valves, means, connected with 
one of said valves for interrupting the movement 
of said wave toward an open position, and means 
connected with said movement interrupting 
means and operative upon a decrease in the Suc 
tion created by the engine equipped with the car 
buretor to render said movement interrupting 
means Operative. - 

2. In a carburetor of the type having a mixing 
chamber provided with inlet and outlet passages, 
fuel vaporizing means in said mixing chamber 
and means for conducting, fuel under preSSure to 
said vaporizing means, a throttle valve disposed 
in the inlet passage, resilient manually operable 
means for opening said valve, Valve means in said 
fuel conducting means for controlling the flow of 
fuel to said vaporizing means, motion transmit 
ting means connecting Said throttle and fuel 
valves, means connected with one of said valves 
for interrupting the movement of said valve to 
ward an open position, a lost motion connection 
between said movement interrupting means and 
one of said valves and means connected With said 
movement interrupting means and operative 
upon a decrease in the suction created by the 
engine equipped with the carburetor to render 
said movement interrupting means effective, Said 
lost motion connection providing for a slight ad 
ditional movement of the valve connected there 
with after said movement interrupting means be 
comes operative. 

3. In a carburetor of the type having a mixing 
chamber provided with inlet and outlet paSSages, 
fuel vaporizing means in Said mixing Chamber 
and means for conducting fuel under pressure to 
said vaporizing means, a throttle valve disp0Sed 
in the inlet, passage, resilient manually operable 
means for opening said valve, valve means in Said 
fuel conducting means for controlling the flow of 
fuel to said vaporizing means, means for simul 
taneously moving said valves toward open posi 
tions, means rendered operative upon the de 
crease of suction produced by the engine 
equipped with the carburetor to fix the extent of 
movement of said valves toward open positions, 
and means between said last-mentioned means 
and one of said valves to delay the effect of said 
means on Said valve. 

4. In a carburetor of the type having a mixing 
chamber provided with inlet and Outlet paSSages, 
fuel vaporizing means in said mixing chamber 
and means for conducting fuel under pressure 
to said vaporizing means, a throttle Valve dis 
posed in the inlet passage, valve means in said 
fuel conducting means for controlling the flow 
of fuel to Said vaporizing means, means for Si 
multaneously moving said valves toward open po 
sitions and means regulated by the suction of 
the engine for controlling certain operations of 
said waves, said means having a Cylinder for the 
reception of a quantity of fiuid, a piston mov 
able in said cylinder for displacing the fluid, 
means for connecting Said piston and said valves, 
the former being nowable substantially in uni 
Son. With the latter, means establishing commu 
nication between the ends of said cylinder on op 
posite sides of Said piston, and means operative 
upon a decrease in Suction produced by the en 
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gine equipped with the carburetor to interrupt 
communication between opposite ends of said 
cylinder to prevent movement of said piston and 
Valves. . . . . 

5. In a carburetor of the type having a mixing 
chamber provided with inlet and outlet pas 
sages, fuel vaporizing means in said mixing cham 
ber and means for conducting fuel under pressure 
to said vaporizing means, a throttle valve dis 
posed in the inlet passage, valve-means in said 
fuel conducting means for controlling the flow of 
fuel to said vaporizing means, means for simul 
taneously moving said valves toward open posi 
tions and means regulated by the suction of the 
engine for controlling certain operations of said 
valves, said means having a cylinder for the re 
ception of a quantity of fluid, a piston movable 
in said cylinder for displacing the fluid, a lost 
motion yieldable coupling connecting said pis 
ton and said valves, the former normally being 
movable in unison with the latter, means estab 
lishing communication between the ends of said 
cylinder on opposite sides of said piston, and 
means operative upon a decrease in suction pro 
duced by the engine equipped with the carburetor 
to interrupt communication between opposite 
ends of said cylinder to prevent movement of 
Said piston and valves, said lost notion connec 
tion permitting the valves to move a limited dis 
tance after the movement of the piston is inter 
rupted. 

6. In a carburetor, a casing formed with an 
air passageway, the inlet of said passageway com 
municating with the atmosphere and the outlet 
With the cylinders of an associated engine, fuel 
Vaporizing means disposed within said passage 
Way, a throttle Valve arranged in said passage 
Way adjacent to the air inlet end thereof, re 
silient manually operable means for opening said 
throttle valve, means for conducting fuel under 
pressure to Said vaporizing means, waive means 
asSociated with said fuel conducting means for 
controlling the flow of fuel to said vaporizing 
means, motion-transmitting means directly con 
necting Said throttle valve and fuel control valve 
means, and means controlled by conditions of op 
eration of the engine being served by the car 
buretor for automatically limiting the extent of 
movement of Said hrottle valve and fuel control 
valve means toward open fluid-fiow admitting 
positions. - 

7. In a carburetor, a casing formed with an 
air passageway, the inlet of said passageway com 
municating With the atmosphere and the outlet 
With the cylinders of an associated engine, fuel 
Vaporizing means disposed within said passage 
Way, a throttle valve arranged in said passage 
way adjacent to the air inlet end thereof, resil 
ient manually operable means for opening said 
throttle valve, means for conducting fuel under 
pressure to Said vaporizing means, valve means 
aSSociated with said fuel conducting means for 
controlling the flow of fuel to said vaporizing 
means, motion-transmitting means directly con 
necting Said throttle valve and fuel control valve 
means, means connected with said throttle, and 
fuel control valve means for automatically limit 
ing the extent of movement thereof toward Open 
fluid-flow admitting positions, said limiting 
means having a variable stop, and means actu 
ated by vacuum produced in the engine served 
by the carburetor for varying the operative posi 
tion of Said stop. - - - - - 

CHARLES R. SNYDER. 


