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To all whom it may concerm:
Be it known that I, ARTHUR WISE CASH a

citizen of the United States, residing at New-,
ark, in the county of Essex and State of New
Jersey, have invented new and useful Im-
provements in Automatic. Belt or
-Switch Shifters, of which the following 1S a
| speclﬁeatlon |

Thisinvention relatestoan autom d:tlc ﬂu1d- |
pressure - actuated belt, lever, or electric-

"Motor-

switch shifter for . SB&PUHU‘_ a,nd stopping a

pump or motor and for other purposes—such,

for instance, as controlling the operation of

a pump forsupplying ﬂuid to a tank or reser-

voir in which it may be desired to ma,lntam
a standard pressure.

The invention consistsin the combinatiorr,

with a eylinder adapted to receive fluid-pres-

sure from a tank or reservoir and having a

differential piston to which is attached a con-

- necting-rod for actuating a valve or a belt-

30

shifter or a lever or switch, of an automatic

Huid-pressure-controlled va,lve of novel con-

struction to connect with said cylinder and
tank and having a waste- -passage; and thein-

vention further consists in the features of

construction and combination of parts com-

prised in said valve, as heremafter described

and claimed.

In the annexed drawings, 1llustrat1nw the

invention, Figure 1 is a longitudinal section
of my 1mproved ﬂmd-pressm e-actuated mech-
anism for operating a belt-shifter, lever, or

- switeh. IFig. 2 isan end elevation of a btuff-
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. a stuffing-box s on 1ts outer side.

- fluid-pressure tank or reservoir.
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ing-box and bracket.

The cylinder 1 is threaded at one end into
a head or bracket 2, which is provided with
On the pe-
riphery of the bracket-head thereis a boss 4,
through which 1s formed a threaded opening
5 for attaehment of a pipe to connect with a
"This open-
ing 5 communicates with the cylinder 1

through a port or opening 6 for admitting

fluid-pressure from the tank or reservoir to
that side of the piston-head 7 which presents
the least area or surface by reason of the pis-
ton-rod 8 being on that side and having a
comparatively la,rﬂ'e diameter. The piston-
head is provided with packing-rings 9 of some

soft yielding material, plefer&bly leather, |

* I T

and may be seeuled to the piston- rod by
means of a nut 10 or otherwise. The piston-

‘rod passes out through the stuffing-box 3and
has at its end a suitably Jomted connecmon

witha connecting-rod 11,that in turn connects
with the belt- shlfter or the lever or switch
or valve to be actunated by the movements.of |
the plston ‘On the other end of the cylinder
1 there is a cap 12, that is provided with an
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opening into whlch is tapped a nipple or = -

of a three-way automatic fluid-pressure-con-

trolled valve 135, which communicates with

the ﬂmd—pressure tank or resewow, as here-

inafter explained.
The casing of the valve 15 compmses acy-
llndrlca,lbod y portion having at oneend a cirs

small pipe 13, which connects with a.port 14 :

cular enlargement 16, that is screw-threaded

foren waﬂ‘ement of a coverpart 17, thattightly

elamps mto place a flexible dlaphmﬂ'm 18,
which divides the valve-casing into two eham-
bers. In the chamber 19, on one side of this

-clla,phmn'm there is plaeed a spring 20, the
thrust of which is exerted at one end aﬂ*amst'
a plate or block 21, resting against the dia-.
The othel end of ‘rhe spring 20

phragm.

70

75

bears against a screw-cap 22, that can be ad-

,]usted to Increase or decrease the compres-
‘sion of said spring, and thus regulate its pres-.

sure to cor’respond with any standard of pres-
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sure required in the fluid-pressure tank or

resgr VOII

port 24 with an opening 25, that is pmwded
in the body portion of the valve-casing for

The chamber 23 on the otherside
of the dl&DhI‘&U‘m 18 commumcates througha

attachment of a suitable pipe to connect W1th

the fluid-pressure reservoir or tank. |
In the body portion of the valve-casing

there is a central longitudinal bore that is of'

reduced diameter for part of its length, next

to the diaphragm -chamber 23, and of en-

larged diameter at the outerend of sald valve-
casing. The reduced portion of said bore
forms a valve- ehmnbel 26, having a valve-
seat at each end. This V‘&lVB chambel 26
receives two.valves 27 and 28, the stems of

which abutin such manner _Lhat when one

valve is closed or seated the other valve will
be open.

The valve-stems are tubular and
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fit the valve chamber 26, except where they -

are circumferentially gr ooved on the exterior,
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tach valve-stem 1s provided with mdml hole%
29 30, communicating with its hollow or tubu-
lar mteum next to the valve-head, and other
radial holes 31 are provided at the abutting
ends of the valve-stems opposwe the port 14
that communicates with the pipe 13 and con-
nected eylmdel |
The valve 27 is nor Lually seated by Lhe pres-

sure of the spring 20 against the dlaphl agm
18, and the closing of 13]:118 valve 27 forces the

valve 25 open aﬂ'a,mst the pressureof aspring

82, that is conﬂned in a chamber 33, formed

by the enlarged portion of the bore in the

body of the Va.lve-casmﬂ' The compression

of the spring 32

~threaded or otherwise addpted for attach-

‘ment of a pipe through which the ethausbi
| from the cylmder 1 is to escape. _-
For use in opela,tmﬂ' a belt-shifter the de-
L serlbed ‘mechanismn is firmly secured, by
- means of the bracket 2, onto the counter-.-

- _shaft frame or other smtdble sunport insuch.
manner that the connecting-rod 11 may read-
lly be connected to the slldmﬂ' bar that car-

20

~ ries the belt-shipper fingers, or in the case of
.an electllcally driven pump the bracket 2

30

‘may be bolted to the switchboard or other

suitable support in such position as will ad-
mit of connecting the rod 11 to the sw1tch le-

-~ ver, or the dlfferentlal p1st011 may bhe con-

nected in any convenient manner with a

o valve for controlling the operation of a pump

35

or engine.

the cylinder 1, and the opening 25 of the au-

~ tomatic valve 15 are each to be connected by

40
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~ the cap 22, the piston 7 will oceupy, asshown,
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-tank

suitable piping to a pressure tank or reser-
voir into which flaid is to be forced by a
pump. If it is desired to carry, say, seventy
pounds pressure in the tank, the threaded
cap 22 will be adjusted to give sufﬁment com-
pression on the spring 20 to resist or balance
seventy pounds pressure per square inch on
the other side of the diaphragm 18, thus hold-

ing down said diaphragm in suc,h pOSItlon'

tha,t the valve 27 will be thereby held to its

seat, and this in turn holds the valve 28 open

or away from its seat. Of course whatever
fluid- -pressure there may be in the tank or
reservoir will also at all times be in that part

of the cylinder 1 between its port 6 and the

piston-liead 7, and also on the under side of

the dla,phmﬂ'm 18, through the opening 25 of

the valve-casing. Wheu the pressure in the
tank 1s no more than sufficient to balance the
compression of the sprmn‘ 20 as adjusted by

such p(mtmn as will cause the belt-shifter or
the switch to permit operation of the pump for
maintaining the required fluid-pressure in the
Now as soon as the pressurein the tank
reaches a point above seventy pounds it will

force the dlaphm'ﬁrm 18 back against the pres-
‘sure of the spring 20, thus pelmlttmn‘ the

valve 27 to open under the pressure exerted
by the spring 32 in closing or foreing the valve
28 to its Seat | Thus the VFLIVG 27 will be held

is ELd]usted by means of a
centrally-bored screw-plug 34, that is serew-.
stop the pump.

The opening 5, which leads into -

- .

open, while the Vctlve ‘?8 wﬂl be held closcd
The fluid-pressure nowenters the small radial
holes 29 of the valve 27, passes through the
tubular or hollow valve-stem; out thloufrh the

-radial holes 31, and thence tln ough the valve-

port 14 and pipe 13 into the cylinder 1 to act
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against the full area of the .a,d;]aeent side of

Lhe piston - head 7, ther eby overcoming the

same pressure acting against the red 11(_,ed area:
‘of the opposite face of the. piston-head and so

forving.the piston outward and holding it in

that pomtlon until the fluid-pressure in the
tank again falls to seventy pounds or below.

This outward movement of the piston actu-
ates the belt-shifter.or the switeh or lever or
a valve (not shown) in such direction as to

spring 22 will foree the diaphragm 18 towmd
the valve 27, theleby closing said valve and

seating the Valve a7 the valve 28 will be held

When the fluid-pressure in
the tank falls to seventy pounds or less, the

75
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holding it to 1ts seat aﬂ'd,mst the pressure of -
the spmnn' 32 on the Valv’e 28, and. by thus

90

open, so that the pressure on the larger side of

-the piston 7 can flow back through the pipe13
‘and valve-port 14, thence thPOLtfrh the radial

holes 31 into the hollow Smm of the valve ‘?‘%

and out throun‘h the radial holes 30 of smd'

95

valve aud throucrh the. cha,mber 33 to. the_ o

‘waste-passage in the plug 34 at the end of
In the meantime the pressure
| in the cylmder 1 between the port 6 and pis--
‘ton-head 7 will force the piston back to its
former position, as shown, and through this
movement, of - the piston t,he belt-sluflaer will

be actuated in such direction as to ear ry the

driving-belt of the pump back onto the tight

said chamber.

pulley for starting the pump or in like man-

ner will actuate a valve or a switch or lever
for a similar purpose.
applies whether the motor is operating a hy-

The same pringiple

draulic pump or an air pump or compressor
and whether the starting and stopping are to
be effected through a belt-shlfter or a lever
or an electric SWltch ~

- As shown, the valves 27 and 28 are of such
length in thelr stems or abutting parts that
when the one is closed awamst its seat the op-

- posite valve is forced open or awa.y from its

seat a fixed dlstance——sa,y one sixty-fourth of

~an ineh. The spring 32 is held at an ad] usted
degree of compression by means of the screw-

pluﬂ* 34, and its strength and pressure should
be suﬂiment to hold the valve 28 firmly against

the force of the required fluid- -pressure acting
against the area of the valve 281in a dir ectlon
to push it outward: Thus by a proper ad-

1 justment of the springs 20 and 32 the opem-

tion of the valve 15 will be automatlc and im-

Ioc

105
II.G
I1§

120

the valve 27 with such power as to withstand

I25

mediately sensitive to a,ny increase of fluid- .

pressure in the tank or reservoir above the
standard to which the spring 20 may have
been adjusted. |

B What T elaim a,smy invention is—

1. In a fluid-pressure-actuated belt, lever

or switch sh1ftet the combmatmn Wlt]l apis-

130
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ing opposed positively seating and unseating
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ton to be connected with a deviece for con-
trolling the operation of a pump or engine to
supply a pressure tank or reservoir, and a
cylinder having on that side or face of said
piston which is of least area a port to be con-
hected with said pressure-reservoir, of fluid-
pressure-controlled valve mechanism to be
connected with the pressure-reservoir and
with said cylinder on that side or face of said
piston which is of larger area and compris-

valves arranged in such manner that the clos-
ing of either valve exerts a direct pressure to
open the other, substantially as deseribed.

2. In a fluid-pressure-actuated belt, lever
or switch shifter, the combination of a piston,
an inclosing cylinder having a port on that
side or face of sald piston which is of least
area,and fluid-pressure-controlled three-way-
valve mechanism adapted to communicate

with said cylinder on that side or face of its

piston which is of larger area and compris-
ing opposed positively seating and unseating
valves so arranged that the closing. of either
valve exerts a direct pressure to open the
other, substantially as described.

3. Ina fluid-pressure-actuated belt or switch
shifter, the combination with a cylinder hav-
ing a piston and provided with a port on that
side or face of the piston which is of least area,
of afluid-pressure-controlled three-way-valve
mechanism connected with said cylinder on
that side or face of the piston which is of
larger area and comprising two oppositely-
seating valves arranged and opposing each
other in such manner that the closing of one
valve causes the other to open, substa,ntlally
as descrlbed |

f

€
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4. Ina fluid-pressure-actuated belt or switeh

shifter, the combination with & cylinder hav-
ing a piston and provided with a port on that
side or face of the piston which is of least area,

of fluid-pressure-controlled valve mechanism.

connected with said eylinder on that side or
face of the piston which is of larger area and

comprising two oppositely-seating valves ar-

ranged and opposing each otherin such man-
ner tha,t the closing of one valve causes the
other to open, and two springs forcing sald
valves ton'ether_ from opposite directions, sub-
stanti&lly as described. |
5. Ina fluid-pressure-actuated belt or switch
shifter, the combination with a cylinder hav-

ing a piston and provided with a port on that -

mde or face of the piston which is of least area,

of fluid-pressure-controlled valve mechamsm
connected with said cylinder on that side or
face of the piston which is of larger area and
comprising two valve-seats, two oppositely-
seating valves, twospringsforcingsaid valves
together from opposite directions and so ad-

Justed that the closing of one valve will cause
the other to open, a ﬂemble dlaphragm be-

tween one of said valves and its spring, means
for adjusting the compression of said spring

against the diaphragm, and a casing for the
diaphragm and valves provided with suitable
ports, substantially as described.

In testimony whereof I have hereunto set

‘my hand in presence of two subscribing wit-
nesses.

| ARTHUR WISE CASH.
- Witnesses: - '

JOHN A. MILLER,
F. J. GREENBERG.
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