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NITED STATES PATENT OFFICE.

THOMAS C. MOORE, OF DUBLIN, INDIANA, ASSIGNOR OF TWO-THIRDS TO
A. G. PAXTON AND W. E. FLOYD, OF SAME PLACE.

AIR-MIXER AND REGULATING-VALVE.

SPECIFICATION forming part of Letters Patent No. 674,976, dated May 28, 1901,
Application filed March 17, 1900, Serial No. 9,095, (No model.)

Lo all whom it may concern:

Be it known that I, THOMAS C. MOORE, a
citizen of the United States, residing at Dub-
lin, in the county of Wayne and State of Indi-
ana,haveinvented a newand useful Air-Mixer
and Regulating-Valve, of which the following
1s & specification.

I'his invention relates to improvements in
gas-mixers adapted for use with gas-consum-
Ing apparaftus, and is more especially designed
as an 1mprovement in that class of devices
adapted for use with stoves and furnaces.

The object of the present invention is to
provide a device of the character mentioned
which is simple in construction and adapted
for automatic operation, whereby the same
will cut off the flow of gas when the pressure
has become abnormal or arisen to a point
wherein the same is too great for consump-
tion in the stove or furnace; and the inven-
tion is also designed to cut off the flow of gas
when the pressure has fallen to such an ex-
tent as to cause the extinguishment of the
flame at the burner, and thereby prevent the
subsequent flow of the gas after such extin-
guishment has taken place.

With these and other objects in view,which
willappear as the nature of the improvements
Is better understood, the invention consists,
substantially, in the novel construction, com-
bination, and arrangement of parts, as will be
hereinafter fully described, illustrated in the
accompanying drawings, and pointed out in
the appended c¢laims.

In the drawings, Figure 1 is a perspective
view of the herein-described apparatus as
connected to a supply-pipe and a pipe lead-
Ing to a burner, a portion of the same being
broken away to show the interior. Fig. 2 is
a longitudinal sectional view, the valve being
illustrated in closed position. Fig. 3 is a
similar view and illustrating the position as-
sumed by the parts after an abnormal flow of
gas has taken place. Fig. 4 is a detail per-
spective view of the means for retaining the
cut-off valve in open position.

Referring to the drawings, the numeral 1
designates a supply-pipe which is connected
to a gas-main, and 2 a discharge-pipe leading
Interposed between the sup-

ply-pipe 1 and the discharge-pipe 2 is a pres-
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chamber.

-nectlon with said casing.
~the inner end of the stem 16 is open, and

sure-chamber 3, a valve 4 being arranged be-
tween the chamber 3 and the pipe 1 for ¢ut-
ting off the flow of gas from said pipe to said
| 25
The chamber 3 comprises a cylindrical cas-
ing 5, which is provided at one of its ends
with & carved elbow 6, and connected to said
elbow is a ecut-off valve 7, provided with g

i spindle 8, which spindle has at one of its ends 6o

a valve proper, 9, which coacts with a seat 10
in order to shut off the flow of gas from the
valve 4 into the chamber 3. The valve 7 is
of the ordinary construction and therefore
needs no further description, and while the 65
casing 5is illustrated as removably connected
to the valve 7 it is obvious that, if desired,
these parts may be of an integral struecture.
T'he casing 5 is provided at the end opposite to
the elbow 6 with a series of exterior screw-
threads 11, and secured upon said end is
a removable head 12, provided with an out-
wardly-extending nozzle 13 and with an in-
wardly-extending collar 14, and said nozzle
13 projects into and lies within a mixing- #c
chamber 15, which may be of any approved
construction. Slidably mounted within the
nozzle 13 and extending from a point Dbe-
yond the extreme outer end thereof into the
casing 5 is a tubular stem 16, and mounted 8o
upon the inner end of the said stem 16 is a,
piston 17, which piston has a gas-tight con-
As clearly shown,

70

thereby communicates with a duct 18, extend- 8 5
ing through the elbow 6, and thus affording
communication between the casing 5 and the
valve 7, and it will also be noted that the stem

16 is provided with an inlet-port 19 and an
outlet-port 20, a plug or division-block 21 be- ol
ing arranged between said ports. By reason

of the ports 19 and 20 it will be seen that the
gas may readily flow from the duet 18into the
casing 5, between the piston 17 and the head
12, and out of said casing into the tubular 05
stem 16, and thence into the mixing-chamber

15 to be led away to the point of consumption.

A coil-spring 22 encircles the stem 16, and
sald spring is interposed between the piston
17 and the collar 14, the ends of said spring 100
bearing against said parts, and suitably at-

| tached to the stem 16 at a point exterior to
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the nozzle 13 is onhe end of a connecting-strap

23, the other end of said strap being attached

to a supporting-sleeve 24, slidably monnted
upon the oufer end of the valve-spindle §.
The sleeve 24 is provided with a longitudi-
nally-extending slot 25, which slot is open at
the end adjacent to the valve 7 and commu-
nicates with a transversely-extending slot 26,
arranged at a point midway between the ends
of said sleeve, and suitably connected to the
latter at one side of the slot 25 1s a supportb-
ing-arm 27, the latter being formed, prefer-
ably, of wire. _
by the spindle 8, which arm projects at right;

angles thereto, and the said arm 28 is pro-

vided with a weight 29, through the medinm
of which the same is caused to gravitate when
pressure 18 removed bherefrom and thereby
rotates the spindle 8 for a purpose which will
presently appear. The arm 27 1s designed to

-maintain the actuating-arm 28 in elevated PoO-

sition when moved in the proper relation
thereto, and when in said elevated position
the valve 9 is open in order that the gas may
flow from the supply-pipe 1 into and through
the chamber 3 and thence into the pipe lead-
ing to the burner.

From the foregoing description it will be |

seen that when the parts are in the position
shown in Fig. 2 the valve 9 is closed, and
hence the flowof gasisshutoff. When, how-
ever, it is desired to use the chambel the
va,lve 4 is first opened in order that a,n un-
limited amount of gas may pass therefrom
into the chamber 3, and when this has been
done pressure is applied to the actunating-arm
28, so that the latter moves upwardly, and
thereby rotates the spindle 8'approximately
By reascn of this
the valve 9 1s caused to recede from the seat
10, whereupon the gas rushes into the duct 6
and impinges against the piston 17, and as
the gas continues thus to flow said piston 17
is caused to move forwardly and against the
tension of the spring 22, whereby the latter
is compressed. Asthe gas enters the casing
5 the same wiil also pass through the rear
end of the stem 16, through the port 19, and
into the casing o, between the piston 17
and the head 12, thence out through the port
20 again into the stem 16, whence it 1ssues
into the mixer 15 and at thl.s point is com-
mingled with the air, and from said chamber
the admixture thus for'med is conveyed to the
point of consumption by the pipe 2. The
opening in the rear end of the stem 16 being
of smaller diameter than the duct 18 it is ob-
vious that the gas will begin to accumulate
at the side of the piston 17 adjacent fo said

duect, and by reason of this accumulation

the piston 17 is moved toward the head 12,
and with this moveinent of the piston 17 the
stem 16 is likewise moved through the nozzle
13, and thereby causes the sleeve 24 to be
moved upon the spindle 8, which movement
is sufficient to éarry the supporting-arm 27 to
such a point as will permit the actuating-arm

An actuating-arm 28 1s carried-

[ 28 to rest theleaﬂ‘amst and thus maintain

said arm in elevated position. After the
parts have reached the position just described
and the flow of gas is normal said parts will
remain in said posmon butin the event that
an abnormal flow of gas takes place the in-
creased pressure incident thereto against the
piston 17 will cause the latter to move nearer
the head 12, and during the continued move-
ment of the piston the port 20 passes into the

collar 14, whereby the size of said pont is di-
| munshed with a resultant decrease in the

flow of the gas through said port and with &
cor rebpondmw increase in the compression of
the spring 22. Should the pressure of gas
continue to increase, the port 20 will be fmeed
completely into the wllm 14, and thereby en-
tirely cut off the flow of the gas from the cas-
ing 5 into the stem 16, and should theincrease
in t,he pressure referred to be momentary the
same will not result in an extinguishment of

| the flame at the burner, but sunply a shut-

ting off of the flow of gas therefrom for a short
perwd and as soon as the decrease in the
pressure takes place the spring 22 will force

the piston 17 away from the head 12, and hence

expose the port 20, so that the gas may agalin
flow therethrough intothe stem 16 It is obvi-
ous, however, that with the movement of the
Stem 16 into the collar 14 the sleeve 24 will be
correspondingly moved through the medium
of the strap 23, and if such movement should
be sufficient tc- cause the port 20 to mnove en-
tirely within the collar 14 the supporting-
arm 27 will be caused to move away from the
actuating-arm 28. Asthe latter is thus with-
out means for maintaining it in elevated po-
sition the weight 29 will caunse it to gravitate,
whereupon the spindle 8 1s rotated and the
valve 9 closed against the seat 10, which
movement cuts of the flow of gas from the
valve 4, and hence the flame at the burner is
extmwumhed
The operation just described is incident to
an abnormal flow of gas, by means of wnich
the stove or furnace would become over-
heated if such abnormal flow should continue
and danger result therefrom; but should the
pressure of gas in the main fall below normal
and cause the extinguishmentof the flame at
the burner it is desirable that the flow should
also be cut off. This is accomplished in the
following manner: After the valve 4 has been
opened, in order that the gas should flow into
the casing 5, the initial compression of the
spring 22 by reason of the movement of the
piston 17 caused by the gas
against the same takes place, and so long as
the normal conditions exist the gas will con-
tinue to flow to the mixing- ehambel 15, as
previously described ; but immediately upon
the fall in the pressur o taking placethespring
22 begins to expand, and thereby causes
movement of the piston 17 away from the
head 12, and -with this movement of the piston
17 a corresponding movement of the sleeve

24 also takes place, so that the supporting-
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valve 7 cut off.
- While the form of the invention herein.

6 '?4 3 9 7 6 | . | . <

o

arm 27 is earried toward the valve 7 and | valve-casing communicating with the cham-

away-from the actuating-arm 28.
ter isrelieved of its means for being retained
in elevated position the weight 29 causes the
arm to gravitate, and said arm falls into the
slot 26, the spindle 8 being rotated in the man-
ner described and the flow of gas into the

oL

shown and described is what I believe to be
a preferable embodiment thereof, it will be
understood that the same is suscentible of
various changes, and right is therefore re-
served to modify or vary the. invention as
falls within the spirit and scope thereof.

Having thus described the invention, what
Ieclaim as new, and desire to secure by Letters
Patent, is— . )

1. In asafety appliance for gas-mixers, the
combination, with a chamber provided with
an inlet and an outlet, of a member within

the chamber movable in two directions from

L

the normal, a cut-off valve, and means for
holding the valve open when the member is
In -its normal position, and for closing it and
locking it elosed when the member has moved

a predetermined distance from the normal in

either direction, substantially as described.

2. In a safety appliance for gas-mixers, the
combination, with a chamber provided with
an inlet and an outlet, of a spring-actuated
piston therein, movable in two directions
from the normal, a cut-off valve, and means
for holding the valve open when the piston
Is In its normal position, and for closing it
and locking it closed when the piston has been
moved a predetermined distance in either di-
rection from the normal, substantially as de-
seribed. |

3. In a safety appliance for gas-mixers, the
combination with a chamber provided with

an inlet and an outlet, of a piston therein,

the stem of which projects through the outlet
and is hollow at each end and perforated, the
hollow of the inner end communicating with
the chamber upon opposite sides of the pis-
ton, and the hollow of the outer end commn-
nicating with the chamber on the exit side of
the piston, the stem being adapted to be
moved longitudinally by a pressure of gas
upon the front of the piston until the outer
perforation is closed by the wall of the outlet-
opening and the further escape of gas from
the chamber through the stem is prevented,
a spring between the piston and the outlet
end of the chamber, the piston being mov-
able away froin its normal position in either
direction, a cut-off valve, and means opera-
tively connected to the piston for holding the
valve open when the piston is in its normal

position, and for closing it when the piston
has been moved a predetermined distance
in either direction from the normal, substan-
tially as described.

4. In a safety appliance for gas-mixers, the
combination, with a chamber provided with
an inlet and an outlet, of a piston therein, a

|

!
|

As thelat- | berand with the supply-pipe,a longitudinally-
‘movable cut-off valve in the casing adapted
to close the communication with the sapply-
pipe, means for moving 1he valve and means

connected with the piston for preventing the
movement of the valve until after the piston
has been moved a predetermined distance in

elther direction, substantially as described. E
9. In asafety appliance for gas-mixers, the
combination, with a chamber

provided with
an inlet and an outlet, of a valve-casing com-
municating with the chamber and with the
supply-pipe, a piston in the chawmber, a spring
for moving the piston in one direction, a lon-
gitudinally-movable rotary cut-off valve in
the casing to close the communication with
the supply-pipe, the stem of which is serew-
threaded, a lock for holding the valve against

rotation when open, and means for connect-

ing the lock with the stem of the
stantially as described. .

6. In a safety appliance for gas-mixers, the
combination with a chamber provided with
an inlet and an outlet, of a piston therein, a
rotary cut-off
screw-threaded and provided with a welghted
arm a notched slotted sleeve on the valve-
stem In position to engage with the arm, and
means for connecting the sleeve with the
stem of the piston, substantially as deseribed.

7. Inasafety appliance for gas-mixers, the
combination with a chamber provided with

piston, sub-

valve, the stem of which is
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an inlet and an ontlet, of a valve-casing com-

municating with the chamber and with the

supply-pipe, a piston in the chamber, the stem
of which projects through the outlet and is

hollow at each end and perforated, the hollow -

in the inner end communicating with the

chamber on both sides of the piston, and the f
hollow in the outer end communieating with

the chamber on the exit side of the piston,
the stem being adapted to be moved longitu-
dinally by the pressure of gas upon the front
of the piston until the outer perforation is
closed by the wall of the outlet and the fur-

105
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ther escape of gas from the chamber through

the stem is prevented, a rotary cut-off valve
in the casing to close the communieation with
the supply-pipe, the stem of which:is SCrew-
threaded and provided with a weighted arm,
a longitudinally-slotted sleeve on the stem
provided with a notch and a suapporting-arm,
and a strap secured to the sleeve at one end
and to the stem of the piston at the other,
substantially as desecribed.

3. In a device of the class described, the

combination with a cut-off valve having its
spindle provided with an actuating-arm, and
means for maintaining said arm in elevated
position, of means for automatically releas-
Ing said latter means for closing the cut-off

| valve when the normal flow of the gas is in-

terrupted.

9. In a device of the class described, the
combination with a cut-off valve having its

| spindle provided with a weighted actuating-
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arm, and a sleeve slidably mounted upon said
spindle and provided with means for support-

ing said arm in elevated position, of a casing

arranged in proximity to said valve and com-
municating therewith, a piston arranged in
said casing, a tubular stem also arranged 1n

said casing and to which the piston is con-
‘nected, said stem being provided with inlet

and outlet ports, and suitable connections
between the stem and said sleeve, whereby
the latter is adapted to simultaneously move

~with the stem for freeing the supporting

meang-carried by the sleeve from engagement
with the actuating-arm when the normal flow
of the gas is interrupted.

10. In a device of the class described, the
combination with a cut-off valve having its
spindle provided with a weighted actuating-
arm, and a sleeve slidably mounted upon said

20 spindle and provided with means for support- |

ing the actuating-arm in elevated position, ot
a casing arranged adjacent to the cut-ofi valve
and communicating therewith, a piston ar-
ranged in the said casing; a tubular stem also
arranged in said casing and to which the pis-

ton is connected, said stem being provided

with inlet and outlet ports and baving a di-
vision plug or block interposed therebetween;
a spring encircling the tubular stem and in-
terposed between the piston and one end of
the -casing, and a strap connecting said stem
to the sleeve carried by the valve-spindle,
whereby the supporting means of said sleeve
are adapted to be disengaged from the actu-
ating-arm when the normal flow of the gas is
interrupted. | | |
o THOMAS C. MOORE.
Witnesses: D
BENJAMIN F. HATFIELD,
- ALBERT BURR.
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