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T all whom it may concern: ,

Be it known that I, WiLuiam 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
Valves, of which the following is a specifica-
tion. )

My invention relates to an automatically
operated device to centrol 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 1s 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. : o

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 invéntion 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. '

Tn 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 stoiionary en-

gines using illuminating, natural, producer,

blast furnace, or coke oven gas, but of courss
it is not solely restricted to such use..

Tn the drawings wherein is illnstrated a
preferred embodiment of my invention, the
numeral 8 designates a main outer shell or
body portion, provided at one end with an

- air inlet 4. Disposed within the main outer

shell 8 is a horizental inner shell 5, having
its end adjacent the opening 4 formed closed
and its oppousite 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 shell 3 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 8 is provided
with an armular flange 9, to receive the inner
portion of a eap 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 lowyer
sections 12 and 18, 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 8, as shown.
Any suitable means, if necessary, may be em-
ployed to hold the cylindrical pcrtion 15
ngainst slipping within the annular, flange
i6. The cylndrical 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 leyer 20, passing, through an
openihg 21 formed in the lower end of the
valve stem 7, 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

90

96

100

106

16

[eS



10

f=d
(2]

20

25

=]
[

55 t

om0 1,117,008

weight 22 tend to move iks valve stem 7 bureter. The air s supply av pe
downwardly and add to its weight. De- nection with the cavbus "‘
pending from the-cap or head 10 is a bracket thereto, but is connecied
24, dlop ssed ot a right angle to the bracket pipe of the engins, for s 3p y’mz‘ non-car-
1_9. At its lowsr end this bracket 24 car- borated air to the ﬂhmq or inders
rie$ a horizontal pin or stub-shafs 25, which thereof, in the pressnce the previcusly
serves to pivot tall ly connect a bell-crank formed gas or emb is i
lever 96 w sith said bracket 24. The upper seen that my apparajus ser
arm of this bell-crank lever is disposed to prewou&v mmmd 1S OF 2
engaga Lh“ lower Md of the valve stem 7 at or abou$ the $imis thpl
while its lower arm is arrangsd at a slight plied to the cylind
inclination from t"m perpe m”uhr whern tlon being control
the valve stem occunies its lowes vinost posi-  tion in the 828 sug
tion, as shown in . 2, Mounted upon the supply pi;

lower arm 01 H 1o Dell- umnlr lsver 26 is 2 Whlch pre

=3
fow ]

“©

et
"l
2

weight 27. preferably ad- charge is ng

justa bi"r mounte d . and may be  The. operaticn o
chmpcd in adjust nt positions  Tollows: The carbu
by proper mani £ a clamping the cylinder or ¢

screw 28, by suctlu

in ';b'\ wractics on I i siroke of
found it cu?*v antagsous bo L.a s the wei 1§ supplis
27 of a & ge Lo balancs the wei she cylind;
of the v 1 o stem f, 1lwa5 ; lever 20 the air is
weight 22, when such yalve stem occupies 80. Now i
lowsrmost position ower a g‘“‘ p*p" £
of uhﬂ o‘mm mn

laz @o; fion it is ¢t

perpe 3 J)h‘l i
hﬂu’l‘ﬂf‘ hell-cran uj
-upon i :
at the

ing nearar uheil Ve sem‘:ﬁ i€

seen that w

weight ais
and
take an
casing 11
brino ,hﬂ 'wlvas
With their s ‘
are provic bd_ thf“u/ th
move the valves &

@ve cioser ciooed

'C%)CMOH g

58 311(}1;10}0

A,e c,m« valve SL
o bell-cras
' ually ex
Su.fn, as

aver mm

pre;.emb
supply pip
the mant

necied with th
engins 1 other
meral 30 des
hmmg ng end 38 comm craase :
2 i .
ths In: el 18 oD required %o fuetl )
nected > the mamfol.d. and va]{‘vw 8. 3 5 _oma,mu
It is ¢ list y understood that the vious that thers ;
gas s up;lh D 1s connected with the tion or vam
(mt% sids of a ,onr%*“ (not shown) to suction p
receive » proviously f orm A gas or explosive toward |
chargs, ior supplyi 2 to the ¢yl ingly in
inder or ovlinders of ”,;u enging, but is ﬂmw air
not conmacied wi
, £
or




10

15

20

25

30

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.

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. S

9. 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,

@

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. R

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 devicde 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 & 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 KimrT,
Epmounp Craurz.
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