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To all cohom, it may concern 
Be it known that I, WILLIAM J. FRAZIER, 

a citizen of the United States, residing at 
New York, in the county of New York and 
State of New York, have invented certain 
new and useful Improvements in Automatic 
Walves, of which the following is a specifica 
tion. 
My invention relates to an automatically 

operated device to control the relative vol 
umes of gas and air supplied to the cylinder 
or cylinders of an internal combustion en 
gine, whereby the quality of the mixture is 
kept constant. 
An important object of this invention is to 

provide novel means to regulate the volume of air supplied to the engine cylinder, such 
means being operated by the changes in de 
gree of suction or pressure in the gas Sup 
ply pipe. . . . . . . 
A further object of this invention is to 

provide novel means whereby a greater 
gradual resistance is offered to the move 
ment of the control valve, when the same 
moves toward its seat, thus requiring a cor 
responding gradual increased suction of 
force to close the control valve. 
A further object of this invention is to pro 

vide a device of the above mentioned char 
acter, which may be readily adjusted to per 
manently change the relative volumes of air 
and gas contained in the mixture. 
A further object of my invention is to 

provide a device of the above mentioned 
character, which is automatic in operation, 
simple in construction, durable and cheap to 
manufacture. 
Other objects and advantages will be ap 

parent during the course of the following 
description. 

in the acompanying drawings forming a 
part of this specification and in which like 
numerals are employed to designate like 
parts throughout the same, Figure 1 is a side 
view of the device, and, Fig. 2 is a sectional 
view taken on line 2-2 of Fig. 1. My device is particularly well adapted 
for use in connection with stationary en 
gines using illuminating, natural, producer, 
blast furnace, or coke oven gas, but of course 
it is not solely restricted to such use. 

In the drawings wherein is illustrated a 
preferred embodiment of my invention, the 
numeral 3 designates a main outer shell or 
body portion, provided at one end with an 

air inlet 4. Disposed within the main outer 
shell 3 is a horizontal inner shell 5, having 
its end adjacent the opening 4 formed closed 
and its opposite end open, as shown. The 
inner shell 5 is provided with preferably 
diametrically arranged upper and lower an 
nular valve seats 6, forming openings for 
the passage of the air from the shell3 into 
the shell 5, as shown. 
Mounted to reciprocate through the shells 

3 and 5 is a valve stem 7, carrying circular 
valves 8, adapted to be moved toward and 
away from the annular valve seats 6 to con 
trol the passage of air therethrough. The 
lower portion of the main shell 3 is provided 
with an annular flange 9, to receive the inner 
portion of a cap or head 10, the same being 
connected therewith by any suitable means. 
This cap or head is provided with a cen 
tral opening to receive the valve stem 7 
and serves as guide means for the same. 
The numeral 11 designates a diaphragm cas 
ing or housing, formed of upper and lower 
sections 12 and 13, which are connected at 
their edges by bolts or the like. The lower 
section 13 comprises a cylindrical portion 
15, fitting snugly within an annular flange. 
16 formed upon the shell 3, as shown. 
Any suitable means, if necessary, may be em 
ployed to hold the cylindrical pCrtion 15 
against slipping within the annular flange 
i6. The cylindrical portion 15 has its end 
apertured to receive the upper portion of 
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the valve stem 7 and serves as guide means . 
for the same. Connected with the upper 
end of the valve stem 7 is a diaphragm 
17, which is mounted in the diaphragm cas 
ing 11 in the usual manner. The section 13 
of the diaphragm casing is provided with 
an air vent 18, as shown. It is thus seen 
that suction within the diaphragm casing 11 
above the diaphragm 17 will cause the valve 
stem 7 to be elevated, whereby the valves 
8 are moved toward their valve seats 6. 

Depending from the cap or head 10 is a 
bracket 19, with which is pivotally connect 
ed an arm or lever 20, passing, through an 
opening 21 formed in the lower end of the 
valve stem as shown. Longitudinally ad 
justably mounted upon the lever or arm 20 is a weight 22, which may be cramped to 
Said lever in adjustment at different posi 
tions by proper manipulation of a clamping 
screw 23 or other suitable device. It is 
thus seen that the lever or arm 20 and its 
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Weight 22 tend to move the valve stem 7 
downwardly and add to its weight. De 
pending fi'i) in the cap or head iO is a bracket 
24, disposed ai, a right angle to the bracket 
19. At its lower each this bracket 24 car 
ries a horizontal pin or stub-shaft 25, which 
Serves to pivotally connect a bell-crank 
lever 26 with said bracket 24. The upper 
arm of this beil-crank lever is disposed to 
engage the lower end of the valve stem 7 
While its lower air is arranged at a slight 
inclination from the perpendicular when 
the valve Stein occupies its lowermost posi 
tion, as shown in Eg, 2, Molinted upon the 
lower arm of the oil-crank lever 26 is a 
Weight 21. This y eight is preferably ad 
justably mounted upon the arm and may be 
clamped in adjustinent at different positions 
by proper manipulation of a clamping 
Screw 28. 

In the practice cit my invention I have 
found it advantageotis to have the weight, 
2 of a Silicient size to balance the weight 
of the valve stem. 'Y', 'valves 8, lever 20 and 
Weight 22, when slicit valve stem occupies its 
lowermost position, Wihen the lower arm. 
of the billi-crank lever 26 moves toward is 
perpendicular fosition, it is obviolis that the 
lifting force that he beli-crank lever exerts 
upon valve stem is gradual 
at the 3, the valve 
ing nearer their y 
seen that. 7, hen the 
their valves: m 
weight, are oy e S.23, 
and associate 
take an in C. 
casing 11 a. 
bring is valves 8 ci 
with their seats. 
are provided wh ecessary to 
move the valves 2a3S must be 
gradually inci'ea. ove closer 
to or in 32 gagemen 3 Seats. 
Connected with Section : 

phragm. Casing li is a Suction 
is connected with the gas Sui 
preferably near the fuel mai 
Supply pipe bein 
the manifold pipe, - 
nected with the cylinder or cy ers of the 
engine by other sailable means. The nu 
meral 30 desig an air Spply pipe, 
having Cine end in free communication with 
the inner shell 5 and its opposite end coin 
nected with the firgi Inanifold. 

It is to be distinctly understood that the 
gas supply pipe 29 is connected with the 
outlet side of a carburete (not shown) to 
receive a previously former gas or expiosive 
charge, for supplying the gaine to the cyl 
inder or cylinders of tae engine, but is 
not connected yith he intakeside of the 
carbureter, to Sapply air or vaporized hy 
drocarbon, or a gai:52'e of both to the car 

within the C: Sicio 
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bureter. The air supply pipe 30 his incy con 
nection with the cartoireter to supply air 
thereto, but is connected with the finanifold 
pipe of the engine, for supplying non-car 
borated air to the cylinder or gy intlers 
thereof, in the presence of the 

-- 

viously 
formed gas or explosive charge, it is thus 
Seen that aly apparatus serves to iiiite he 
previously formed gas or explosis 
at or about the time that it is 
plied to the cylinder or - 
tion being controlled 
tion in the gas Sui 
Supply pipe 
which previ 
charge is 
The or 

charge, 

is supplie 
the cylind 
the air is 
30. Now 
gas pipe 
in the Stil 
mand up 
up, the S 
following 
would 
air thiro 
offering 

portion 30 
31pply oi 
Caius doe:, 

diaphrag.) 
is elevated an 

w M 's closed, kic fect 
in the s 
valve ste: 
bell-crania. 

Sen, as 
liever move 
valve ste. 
over-bala 
over-baia, C. 
rise of the val 
crease in ", 
required to furthe. 
and valves 3. By , 
vious that, 
tion or vacil: 
suction pipe 2 

5 constricii 

ingly incre 
draw air 

3.05 

23 

  



10 

5 

20 

25 

30 

35 

1,117,998 

to be taken as a preferred example of the 
same and that certain changes in the shape, 
size, and arrangement of parts may be re 
sorted to without departing from the spirit 
of the invention or the scope of the sub 
joined claims. R 

Having thus described my invention, I 
claim:- 

1. The combination with a gas supply 
pipe to be connected with the outlet side of 
a carbureter to receive a previously formed 
explosive charge and to be connected with 
the cylinder of an internal combustion en 
gine to supply the previously formed charge 
thereto, of a separate air supply pipe being 
free from connection with the carbureter 
and the gas supply pipe and to be connected 
with the cylinder to supply non-carborated 
air to the cylinder to dilute the previously 
formed explosive charge fed thereto from 
the gas supply pipe, a valve to move toward 
its closed position to reduce the volume of 
non-carborated-air passing through the sep 
arate air supply pipe, and automatic means 
connected with the separate gas supply pipe 
and operated by increase of vacuum in said 
gas supply pipe to move the valve toward 
its closed position upon the increase of 
vacuum in the gas supply pipe, whereby the 
volume of air is reduced in proportion to 
the increase of vacuum within the gas sup 
ply pipe. . . . . . . . 

2. The combination with the gas and air 
supply pipes of an internal combustion en 
gine, of a valve to control the passage of air 
into the air supply pipe, a diaphragm cas 
ing, a diaphragm mounted therein and con 
nected with the valve, means of communica 
tion between the diaphragm casing and the 
gas supply pipe, a pivoted weight to move 
the valve in the direction to seat the same, 

3 

and a pivoted weight to move the valve in a 
reverse direction. 

3. In a device of the character described, 
an air supply pipe, a valve to control pas 
sage of air into the same, a valve stem con 
nected with the valve, a diaphragm casing, a 
diaphragm mounted in the diaphragm cas 
ing and connected with the diaphragm, a 
weight in the form of a pivoted bell-crank 
lever having its upper arm engaging one 
end of the valve stem, and a pivoted weight 
engaging the valve stem to move the same 
downwardly. . . . 

4. In a device of the character described, 
an outer main shell provided with an air in 
let, an inner shell disposed therein and pro 
vided with an air supply passage, a valve 
stem, a valve carried by the valve stem to 
control the flow of air through the air sup 
ply passage, a diaphragm casing connected 
with the main shell, a diaphragm disposed 
therein and connected with said stem and a 
bell-crank lever weight pivotally mounted 
below the main shell and having one arm 
thereof engaging the valve stem to elevate 
the same. 

5. In a device of the character described, 
a conduit provided with an air inlet open 
ing, a valve stem, a valve carried by the 
valve stem to be moved toward and away 
from the air inlet opening, means to move 
the valve stem to bring the valve nearer the 
air inlet opening, a pivoted bell-crank lever 
weight to elevate the valve stem, and a piv 
oted weight to lower the valve stem. 

In testimony whereof I affix my signature 
in presence of two witnesses. 

WILLIAM JEROME FRAZIER. 
Witnesses: 

MARTIN KLETT, 
EDMUND CRAUTZ. 
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