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l'o all whom it may concern:

Be it known that I, WiLriam B. MASON, a
citizen of the United States, residing at Bos-
ton, in the county of Suffolk, State of Massa-
chusetts, have invented a certain new and
useful Improvement in Pressure-Variating
Devices, of which the following is a specifi-
cation, reference being had therein to the ac-
companying drawings.

It 1s frequently desirable that pressure
tanks or containers containing fluid under

pressure, the contents of which 1s drawn upon |

continuously or periodically for the perform-
ance of work, should have the flow to them
automatically regulated. TFor example, a
tank containing water under pressure, which
1s drawn upon as required for the performs-
ance of certain work and which is kept sup-
plied by a pump, requires that the pump
shall be stopped when the pressure has
reached a predetermined amount—say one

‘hundred pounds—and shall be again started

when the pressure has fallen below that point
or some lower predetermined point—say fifty
pounds. In the supposed case the pump
would be cut out when-the pressure in the
tank reached one hundred pounds and would
remain cut out until the pressure in the tank
had dropped to fifty pounds, when it would
again be cut in and the operation repeated,
thus Insuring a constant fluid-supply for the
tank under a pressure of not more than one
hundred poundsand notless than fifty pounds.

My device is particularly applicable and val-
uable where the pressure-tank is supplied by

a large pump, which should be started and

stopped as seldom as possible. Tt is evident
from the foregoing that by the use of my de-
vice the pump may be allowed to stand still
a large part of the time.

My invention has for its object an auto-
matic pressure-controller by means of which
the pressure control above indicated may be
obtained.

The invention will be fully understood
from the following description, taken in con-
nection with the accompanying drawings,
and the novel features thereof are pointed
out and clearly defined in the claims at the
end of this specification. _

In the drawings and in the specification I
have shown and described two embodiments
of my invention, one of which operates the

 belt-shifter of a belt-driven pump, while the

other is adapted to operate the rheostat of an
electrically-driven pump, the pump being
used to supply a tank the pressure in which
is allowed to fall through a considerable range
between the stopping and starting of the
pump. I have also shown my invention as
adapted to control a pump used to produce a
vacuum, a slight modification only being re-
quired to meet these conditions.

My invention is not limited to the particu-
lar embodiments here shown, but, as will be
clear, may be employed to control various

forms of pumps or pressure or vacuum pro-
ducing devices, however actuated.

In the drawings, Figure 1 is an elevation,
partly in section, of a device embodying my
mnvention and adapted to operate the rheo-
stat of an electrically-driven pump. Kig. 2
1s a similar view of another embodiment of
my invention adapted to operate the belt-
shifter of a belt-driven pump. Fig. 3 shows
the necessary modifications when the inven-
tion is to be used with a vacuum-producing

pump. Figs. 4; 5, and 6 are details of cer-
tain parts of the pump.

Reterring to the drawings, T will first de-
scribe my invention in the form adapted for
use 1n connection with an electrically-driven
pump and adapted to operate the arm of a
rheostat controlling the flow of electricity to
the motor of the pump.

A1s a base which may be supported in any
convenient way, (not necessary to be shown,)
to which is pivoted at B the three-arm leverC.
The lower end of this three-arm lever termi-
nates 1n a slotted connection O, to which is
attached the rheostat connection E. By
means of the slot in the arm O the throw
given to the rheostat connection E may he
varied by moving the point of engagement
upward or downward in the said slot.

Lhe base A has a diaphragm-chamber 1
which 1s connected, by means of the inlet 2,
with a tank (not shown) the pressure of
which 1s to be controlled. The diaphragm 3,
preterably of rubber or similar flexible mate-
rial, rests upon the fluid in the chamber 1
and 1s provided on its upper side with a but-
ton or plate 4 of usual construction. The
button 4 supports a knife-edge 410, upon
which rests a lever-arm 5, which is fulerumed

| at 6 within the open or pillared supporting
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portion F' and which is weighted at 1ts {ree
end, as shown at W. Upon the part K rests a
cap or plate 7, supporting a cylinder 9.

Within the cylinder 9 1s a piston 10, having a

rod or stem 11. 12 is a stuffing-box through
which said rod 11 passes, and 131s the stuthng-
box nut. The said piston 10 within the cyl-
inder 9 is adapted to be operated in both di-
rections by water under pressure admitted

through the valve 14. The said valve 14 1s

housed in a casing 15, secured to the cylinder
9, as shown. The upper end of the stem 16

of the valve 14 is pivotally connected with a

branched or yoke-shaped connection 17, (see
Fig. 5, where this yoke-shaped connection 1s
shown in detail,) which passes downwardly
on each side of the valve-casing and 1s pro-
vided at its lower end with a bifurcated ter-
minal 18, which straddles the upper edge of
the lever 5 and is pivoted thereto by means
of the pin 19, which is secured in place by the
cotter 20. When the valve 14 1s raised by
the upward movement of the lever-arm 3,
the inlet 21 is connected with the port 22 and
water or other fluid under pressure is admit-
ted to the upper end 23 of the cylinder 9,
causing the piston 10 to move downward and
carrying with it the stem or rod 11. 'The
upper end of the rod 11 is provided with
voke-shaped connection, by means of which
1t 18 attached to the vertical rod 111, which in
turn is guided in the frame A and is provided
at its lower end with another connection 112,
attached to the arm 113 of the three-arm le-
ver (. This yoke-shaped connection con-
sists of two cross-heads 114 and 115 and a
pair of vertical rods, one of which, 116, 1s
shown behind the rest of the apparatus in Ifig.
1. The construction of this yoke-shaped
connection is to be seen byreference to Iig. 6.
The above-described connections between
the piston 10 and the three-arm lever C cause

the Theostat-connecting arm I& to be moved
to correspond with the movement of the pis-
ton 10. The upward movement of valve 14

above referred to also opens the drip 26,
which allows the end 27 of the cylinder 9 to
exhaust through the port 28, the passage 221,
(shown in dotted linesin Fig. 1,) and the drip
20.
downward or opposite direction opens the
end 23 of the cylinder 9 to the exhaust 26 and
connects the inlet 21 with the end 27 of the
cylinder through port 28, thus admitting
water under pressure to the lower end of the
cylinder 9, reversing the movement of the
piston 10, and moving the rheostat-connect-
ing arm K and stopping the pump.

It will be clear that the device thus far de-
scribed will cut the pump out when the tank-
pressure has risen above a

point will immediately cut 1t in again.
method of operation 1s sometimes desirable;
but, as previously stated, my invention is

The movement of the valve 14 in the

_ . _ predetermined
point and as soon as it has fallen below said
This
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 particularly devised to prevent the frequent

stopping and starting of the pump, which sub-
jects it to undue wear and tear. It is there-
fore generally preferable that the pump be

cut out when the maximum pressure desired

is reached-—say one hundred pounds—and
remain cut out until the pressure has fallen
to a predetermined minimum-—say ftty

pounds—when it is again cut in and allowed
to work until the pressure has again risen to
the maximum. In this way the pump is
olven alternate periods of work and rest.

To effect the cutting in of the pump at a
pressure lower than that at which 1t 1s cut
out, I provide the following mechanism: Pro-
jecting from the frame A is a fixed arm G, to
which I pivot at I the angle-lever D, which s
provided at its free end with a weight H.

This weight H may be hollow and adapted to
carry a greater or less quantity of shot or

other material for the purpose of increasing
or diminishing its weight, as may be desired.
When this weight H is allowed to rest on the
pressure-weighing arm 5, it will be clear that
the weight thereon will be increased and that
a ereater pressure will be required on the
fluid in the tank before the arm 5 will be
raised thereby. If the combined weights W
and H are sufficient to counterbalance a
pressure of one hundred pounds in the tank,
the pump will be cut out when the tank-pres-
sure has reached one hundred pounds. 1i
now the weight H be lifted from the lever 5,
the lever will remain in its raised position un-
til the tank-pressure has dropped an amount
equal to that which will counterbalance the
said weight H. To keep the pump cut out

the lever 5 as soon as the maximum pressure
is reached and the pump cut out and must
be held off said lever 5 while the pressure in
the tank is falling to its minimum, sald mini-
mum being the pressure which will counter-
balance the weight W. _

To raise the weight H and lever D when
the maximum tank-pressure hasbeenreached
and the pump cut out, I provide a connec-
tion K, attachéd at its lower end to the arm
117 of the three-arm lever C and passing
through a hole in the downwardly-projecting
portion of the angle-lever D. At the upper
end of this rod K 1s a movable tappet or stop
1., against which the downwardly-projecting
portion of the lever D may rest. Lo prevent
the parts becoming separated, I also provide
the extreme upper end of the connecting-rod
K with another tappet M, held in place by a
nut N. This tappet M serves only to pre-
vent the parts becoming displaced and per-
forms no operative function in the embodi-
ment of the machine. The operation of this
form of my device is as follows: When the
tank-pressure has reached a point above that
counterbalanced by the two weights H and

W, the pressure which is transmitted through

therefore, the weight H must be lifted from
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the pipe 2 to the under side of the diaphragm | well-known manner. Réferring now to Kig.

3 raises the diaphragm and its attached knife-
edge 410 and pushes upwardly the pressure-
welghing arm 5 and the two weights W and H,
supported thereon. At the same time the at-
tached valve-spindle 14 1s moved upwardly,

and water or other fluid under pressureis ad-

mitted through the inlet 21 and the port 22 to
the upper side of the piston 10, thereby caus-
ing the sald piston 10to move downwardly.
By the downward movement of the piston
the attached yoke-shaped connection 1s also

‘moved downwardly, thereby causing the

three-arm lever C to move about its pivot B
and causing a corresponding movement of
the angle-lever D, upon the end of which is

supported the weight H. At the same time

the rheostat-connecting arm K is moved to-
ward the right, cutting off the power from
the pump. Itis thereforeclear that when the
maxlmuin pressure is reached the two weights

‘W and H are moved upward nearly simul-

taneously and that the weight H will be held
at the highest point of 1its movement so long
as water under pressure remains in the upper
end 23 of the cylinder 9. When the pressure

beneath the diaphragm 3 falls below the pre-

determined minimum which corresponds to
the pressure counterbalanced by the weight

30 W, the pressure-weighing arm 5 drops back to
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the lowest point of its movement, carrying
down with 1t the stem of the valve 14. When
the valve-stem 14 hasmoved down farenough,
water under pressure is admitted through
the inlet 21 to the port 28, connecting with
the lower end of the cylinder 9, thus giving
the piston 10 an upward movement, which in

turn hfts the yoke-shaped connection and

moves the three-arm lever C about its pivot
B. By the movement of the three-arm lever
C the weight H 1s lowered until it rests again
upon the pressure-weighing arm 5. At the
same time the rheostat-connecting arm E is
moved to the left, thus cutting the pump in
again. 1 find 1t convenient frequently to
place a stop-cock 261 upon the drip 26 in
order that the flow of fluid from the end of

the cylinder which i1s being exhausted may

‘not be too rapid and thus cause injury to

some of the connected parts. By partially

~closing this stop-cock I am enabled to regu-

late the movement of the piston with great
acCcuracy.

I have found that for moving a switch or
rheostat which. controls an electrically-

driven pump the just-described embodiment
of my invention 1s preferable, and its pecul-
1ar shape makes it well adapted for installa-
tlon in many locations. |

I will now describe my invention as I ar-
range 1t Tor use In connection with a pump
driven by a belt, the device embodying my
invention operating to shift the belt from a
tight to a loose pulley, or vice versa, in the

end of the stroke of the piston and pulls the

2, 1 provide a base 30, having therein a cham-
ber similar to the one shown in Fig. 1, a dia-
phragm 31, and a connection 32 to the tank.
On the upper side of this diaphragm is a
knife-edge 33, upon which rests the pressure-
welghing arm 34, which is pivoted at another
knife-edge 35. At the end of the pressure-

‘welghing arm 34 1s attached a weight W.

Resting upon the base 30 is a pillared sup-
porting-frame 351, which supports a hori-
zontal cylinder 36, similar in construction to
the cylinder 9, Fig. 1, and having within it a
piston and rod, one end of which, 371, is ar-
ranged for attachment to a belt-shipper.
(Not necessary to be shown.) At the other
end of the cylinder 36 is a valve 38, exactly
similar in construction to the valve described
1in connection with Fig. 1. This valve is op-
erated by a yoke-shaped connection 39, at-
tached at 1ts lower end to the pressure-weigh-
1ng arm 34. The valve 38 controls the flow
of fluid through the passages 40 and 41 to the
two ends of the cylinder 36. The inlet of the
valve 1s designated 43 and the drip or ex-
haust at 44. Extending from one side of the
base 30 1s an arm 45, at one end of which is
pivoted at 451 an angle-lever 46, having at
its other extremity the weight W. At-
tached at 47 to the knee of the angle-lever 46
1s a yoke-shaped connection 48, (see Fig. 4,)
made up ol two cross-heads 49 and 50 and
two side rods 51 and 52, the whole being ar-
ranged to extend about the valve-yoke 17
and the supporting-frame 351. This yoke-
shaped connection 48 terminates in a rod 53,
having at 1ts outer end an adjustable tappet
54. 'T'he piston-rod 37 carries a projection
55, which terminates in a collar 56, through
which the rod 53 slides. This collar 56
comes 1n contact with the tappet 54 near the

yoke-shaped connection 48 to the left, mov-
g the angle-lever 46 about its pivot 451 and
thus raising the auxiliary weight H. The
operation of this embodiment of my inven-
tion 1s similar to that described in connection
with Fig. 1. When the pressure in the tank
has reached its maximum, the pressure-
welghing arm 34 is lifted and carries with it
the weights W and H. At the same time the
valve 38 is moved upwardly, admitting the
fluid under pressure through the inlet 43 to
the right-hand end of the cylinder 36 and
causing the piston and its attached belt-
shifter to move to the right. Near the end
of the stroke of the piston the collar 56 en-
gages the tappet 54 and lifts the weight H.
from the pressure-weighing arm 34. When
the pressure in the tank falls to the mini-

‘mum, (sald minimum being the pressure

counterbalanced by the weight W,) the
weight W falls, opens the exhaust 44, and ad-

- mits water to the other end of the piston,
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~thus causing the belt-shifter to be moved to

the right and the weight H to bereplaced

- pressure-welghing lever.
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upon the pressure-weighing arm 34.

In Fig. 3 I have shown my invention as
arranged for use in connection with a pump
which it 1s desired shall maintain a constant
vacuum 1n a tank. In this case it is only
necessary to change the fulerum-point ot the
The changes re-
quired are indicated in Fig. 3, in which the
fulcrum 1s designated 100 and the point at
which the power is applied to raise the lever
101.  What I term the ‘‘pressure-weighing
lever” 1s designated 102. If considerable
power 1s required and the vacuum to be
maintained 1s a small one, it may be desir-
able to increase the size of the diaphragm in
order that ample power may be obtained to
move the lever 102 with its weights.

As will be clear, the piston movement of
my device may not only be employed for
shifting a belt or moving an electric switch
or rheostat, as in the embodiments herein
shown and described, but may with equal
facihity be employed to open or close a valve
in the supply-pipe of a pump driven by
steam, compressed air, or the like, and I do

 not, therefore, wish to limit myself to the em-
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bodiments of my invention herein set forth,
as there are many modifications which may
be made, all within the spirit of myinvention.

I claim as my invention—

1. In an automatic pressure-variating de-
vice for the purposes mentioned, a pressure-
welghing arm movable in response to changes
In pressure, a weight therefor, a motor de-
vice, a valve therefor, operative conhections
between the pressure-weighing arm and the
said valve, an auxiliary weight for the said
pressure-weighing arm and connections be-
tween the said auxiliary weight and the mov-
able part of the said motor device whereby

the auxiliary weight is lifted from the said
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pressure-weighing arm after one stroke of
said arm and is replaced upon the arm after
the reverse stroke thereof.

2. In an automatic pressure-variating de-
vice for the purposes mentioned, a pressure-
welghing arm movable in response to changes
1 pressure, a weight therefor, a hydraulic-
motor device comprising a cylinder with a
piston movable therein, a valve for the said
motor device, operative connections between
the pressure-weighing arm and the said
valve, an auxiliary weight for the said pres-

- sure-welghimmg arm and connections between

the said auxiliary weight and the piston of

the motor device, whereby the said auxiliary
welght 1s lifted from the said pressure-weigh-

822,850

ing arm after one movement of the said arm
and is replaced upon the said arm after the

reverse movement thereot.
3. In an automatic pressure-variating de-

vice for the purposes mentioned, a pressure--

welghing arm movable in response to changes
in pressure, a weight therefor, a hydraulic-
motor device comprising a cylinder with a
piston movable therein, a valve for the said

motor device, operative connections hetween

the pressure-weighing arm and the -said
valve, an auxiliary weight for the said pres-
sure-weighing arm, a pivoted supporting-
arm for the said auxiliary weight, and a slid-
ing connection operated by the piston-rod
and engaging the pivoted supporting-arm at
the end of the stroke of the piston.

4. In an automatic pressure-variating de-
vice for the purposes mentioned, a pressure-

06

75

welighine arm movable upwardly in response

to changes In pressure, a weight therefor, a
hydraulic-motor device comprising a cylinder
with a piston movable therein, a valve for
the sa1d motor device, operative connections
between the pressure-weighing arm and the
sald valve, an auxiliary weight for the said
pressure-welghing arm and a pivoted support-
ing-arm for the said auxiliary weight, a con-
necting-rod attached thereto and having a
stop fast thereto, and a sliding connection
between thesaid piston-rod and the auxiliary-
welght-supporting arm whereby the pivoted
lever 1s caused to lLift said auxiliary weight
from the pressure-weighing arm at the end of
1ts upward stroke and thereafter to replace
the same upon the said pressure-weighing
ATTI.

5. In an automatic pressure-variating de-
vice a pressure-welghing arm movable in re-
sponse to changes in pressure, a motor device
controlled by the movement of said pressure-
welghing arm, connections intermediate said
motor device and said arm whereby the for-
mer 1s controlled by the movement of the lat-
ter, an auxiliary weight for the said pressure-
welghing arm, and connections between the
sald auxiliary weight and the movable part
of the said motor device whereby the auxil-
1ary welght 1s lifted from the said pressure-
welghing arm after one stroke of said arm
and 1s replaced upon the arm after the re-
verse stroke thereof. '

In testimony whereof I aflix my signature
1N presence of witnesses. . -

WILLIAM B. MASON.
Witnesses:

WM. A. MAcLEOD,
- C. A. Deruy,
W. J. KENNEDY.
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