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Application filed July 13, 1892,

To all whom it may.concern: S

Be it known that I, EKUGENE AUSTIN, a citi-
zen of the United States; residing at Detroit,
county of Wayne, and State of Michigan, have
invented a certain new and useful Improve-
mentin Pressure-Regulators forf Puimping-En-
gines; and I declare the following to be a
full, clear, and exact description of theinven-
tion, such as will enable others skilled in. the
art to which it pertains to make and use the
same, reference being had to the accompany-
ing drawing, which forms a part of this speci-
fication. '

The object of my invention is to provide a
simple and effective mechanism for control-
ling the admission of steam to an engine em-
ployéd in pumping water, compressing air,
&e., whereby the pressure resulting from the
operation of the pump is made to vary the
pointof eut off,so that when pumping against

light pressure the cut off will oceur early in-

the stroke and but little steam will be admit-
ted to the cylinder, tlie cut off occurring later
as the pressure and load upon the engine
inereases until a certain regulatable degree
of pressure is reached, after which further
increase of pressure is prevented by the cut

off diminishing the admission of steam, and-

8o checking the motion of the engine. The
operation desired is such that the consump-
tion of steam will be automatically adapted
to the work done, increase of pressure beyond
a certain pre-determined amount prevented,
and if a break in the pipes should oceur,.
causing the pressure to fall below a certain
amount, the admission of steam will be at
once diminished, so that the engine cannot
“run away ” but will run very slowly or alto-
gether stop. The intention is to prevent in-
juring the pipes, &e., by over pressure, and
to prevent damage by the discharge continu-
ing through a broken pipe, should such an ac-
cident ocecur. ‘

To accomplish these ends my invention con-
sists in the combination of a cylinder con-
taining a piston operated by the pressure pro-
duced by pumping with mechanism for shift-
ing an eccentric on the shaft of the engine, or
operating a link or other known means of
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varying the point of cut off, and also in the
combination with such eylinder and piston of
a pressure valve whereby the operation of
such piston is regulated and controlled.

The accompanying drawing represents a
plan view, partly in section, of my regulating
device arranged to control a shiffing eccen-
tric on an engine shaft, which may operate a
slide valve, or an independent cut off valve
for the distribution of steam in the cylinder
of ‘the engine.

Letter A, designates a piston contained in
a cylinder, B, which is connected by means
of a pipe, C, to the water main or reservoir.
The piston rod, D, passes through a threaded
sleeve E, and yoke F, and has on it a collar
G, whereon an adjustable pressure may be
brought to bear by means of the spring. H,
when compressed by the sleeve E, turned by
the hand wheel I. The end of the pistonrod
is conneected with the bell erank J, which op-
erates the sliding collar K, on the engine
shaft, which by a rack and pinion movement
shifts the eccentric I. Orthepiston rod may
be eonnected by any suitable means with a
link’ valve gear or any other convenient
means of changing the point of the cut off.
Pressure admitted by the pipe C, against the
piston causes it to move and vary the cut off
in one direction; the elasticity of the spring
shifts it in the other direction, when the
pressure diminishes.

It is obvious that if the arrangement be
such that the cut off will occur when the pis-
ton is at what we may call the end of the eyl-

‘inder, (marked B’) where the pipe C, enters,

any pressure admitted sufficient to compress
the spring will move the piston and valve
gear 5o as to hasten the cutoff and admit less
steam to the engine,and that thisalone would
prevent the pressure rising above any de-
sired amount, determined by the compression
put upon the spring, H,by means of the hand
wheel, I, and sleeve, E. This, without any
further elaboration would be a useful device,
but so arrangeéd it would be necessary to have
some additional means of restraining the mo-
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admit more steam and renderthe engine lia-
ble to attain too higha rate of speed. I pre-
fer, therefore, to so arrange the device that
when the piston is at the water end, B’, of
the cylinder, the valve gear will be in the po-
sition to give an early cut off, and increase
of pressure will move the piston and valve
gear in the direction of later cut off, so that
the power of the engine will be made to in-
crease in proportion to the load, and to pro-
vide an additional device for limiting the at-
tainable pressure,and for slowing or stopping
the engine in case of accident. Such a de-
vice is the pressure valve M, shown in the
drawing attached to the eylinder B. It con-
sists of a eylindrical seat or casing mm, con-
taining a piston, n, with its rod, o, having a
collar, p, and passing through a threaded
bracket, g, sleeve, ¢, hand wheel, s, and spring,
t. Passages u, and v, connect the valve with
the ends of the cylinder B, B/, and a passage,
w, connects with a waste pipe. When the
valve is in the position shown, there is no
communication between the ends B and B’
of the cylinder, but the inner end B, is con-
nected with the waste pipe.

My invention as now deseribed operates as
follows:—Pressure from the main or reservoir
acting against the piston A, tends to move it
in opposition to the spring, H, in the direc-
tion to adjust the cutoff forgreateradmission
of steam as the pressure increases, and the
strength of the spring may be so adjusted
that the admission will be in direct ratio to
the pressure, which will cause the speed of
the engine to be perfectly adapted to the
amount of work it is performing. So longas
the pressure in the cylinder B,does not reach
an amount sufficient to overcome the valve
spring, ¢, the valve n, will remain in the po-
sition shown. But should the pressure ex-
ceed that amount, the valve n, will move, cut-
ting off connection with the waste pipe, and
establishing a communication between the
ends of the cylinder B, B’ thus tending to
equalize the pressure on the opposite sides
of the piston A. The force of the spring H,
being then less resisted, will at once move
back the piston, A, and hasten the cut off,
thus checking the motion of the engine, until
the pressure falls enough to allow the valve,
n, to again cut off communication between
the ends of the cylinder B, B’, and restore
the difference of pressure on the piston, A,
which again controls the adjustment of the
cutoff. Practically these events will suceeed
cach otherimperceptably, the valven, as soon
as the prescribed limit of pressure is reached,
taking such & position as to maintain the
requisite difference of pressure on the sides
of piston A, to keep the pressure in the main
and the motion of the engine uniform, yet
yielding sensitively to the slightest change of
conditions. Should abreak occur in the main,
so0 that the pressure falls below that required

to balance the initial strength of the spring
H, the cut off will at once be adjusted and
thereby to the earliest point permitted (this
being regulated by the stop-screw b), so that
the engine will slow down to a stop.

My invention is also appreciable to direct
acting pumping engines, commonly called
“ steam pumps” in which case the piston rod
D, is so connected as to operate a throttle
valve in the steam supply pipe. :

The invention described is a very simple,
inexpensive and efficient device for accom-
, plishing the purposes intended.

- I do not claim broadly the principle of con-

trolling a pumping engine by means of the
pressure it produces, nor of controlling there-
by the operation of a centrifugal or other,
speed governor, nor of utilizing such pressure
to throw into action some mechanism where-
by the engine is made to operate a valve to
vary the admission of steam, nor of simply
conneeting a pressure gage or equivalent de-
vice with the throttle valve of an engine 50 as
to control the admission of steam, as I am
aware that many such applications have been
made and patented. In all such devices
hitherto madetheactionissuch that increase
of pressure and consequent duty of the en-
gine diminishes the admission of steam and
the capacity of theengineto doits work, while
a sudden fall of pressure causes a large in-
crease in the admission of steam and a violent
increase in the speed of the engines. My in-
vention, on the other hand, operates to in-
crease the admission of steam and the power
of the engine in proportion to the increase of
the load, so long as the prescribed limit of
pressure is not reached, and only when that
limit is exceeded to diminish the admission
of steam to the extent required.

What I claim as my invention, and desire
to secare by Letters Patent, is—

1. In a pressure regulator for pumping en-
gines, a pressure valve in combination with a
cylinderand piston connected with the press-
ure main, and with the cut off mechanism, or
the throttle of asteam pumping engine, soar-
ranged that when the pressure rises to any
degree determined by the adjustment of the
pressure valve, communication shall be
opened between the ends of the cylinder on
opposite sides of the piston, allowing it to be
urged by the springin adirectionto diminish
the admission of steam, substantially in the
manner and for the purposes described.

2. A pressure regulator for pumping en-
gines, consisting of the piston A, cylinder B,
rod D, threaded sleeve E, yoke F, spring H,
and pressure valve M, to be connected with
the pressure main and with the cut off meech-
anism or throttie of a steam pumping engine,
to operate in the manner and for the purposes
substantially as described. ‘

3. In a pressure regulator for pumping en-
gines; a piston in a eylinder connected di-
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rectly with the pressure main, an adjustable

spring and the cut-off mechanism orthe throt-
tle of a steam engine so arranged as to be
urged by the pressure from the main in a di-
rection to increase the admission of steam,
and by the spring in a direction to diminish
the admission of steam, in combination with
means adapted to balance the device when

the prescribed pressure is reached, substan-
tially as deseribed. 10
In testimony whereof 1 sign this specifica-
tion in the presence of two witnesses.
EUGENE AUSTIN.

‘Witnesses:
GRANT MARTIN,
C. H. Fisk.




