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To all whom it may concern:

Be it known that I, Warrer V. TURNER,
a citizen of the United States, residing at
Edgewood, in the county of Allegheny and
State of Pennsylvania, have invented new
and useful Improvements in Electric-Pump
Governors, of which the following is a
specification. :

This invention relates to pump gover-
nors, and more particularly to governors for
electric motor driven pumps.

The main object of my invention is to
simplify the operating mechanism of the
type of pressure governor having a main
piston for actuating a pump controlling de-
vice or electric switch, the operating mecha-
nism being governed by pump pressure for
supplying and releasing air to and from
said main piston.

Anocther object is to provide a pump gov-

ernor having means for effecting the free'

escape of fluid leaking around the operating
mechanism thereof, so as to insure the

prompt and positive action of the governor. .

Another object is to provide a simple
form of pump governor of few parts in
which the range between the cutting-in and
cutting-out pressures may be adjusted at
will.

Other cbjects and advantages will be re-
ferred to in the more detailed description
of the invention in connection with the
drawings.

In the accompanying drawings; Figure 1
is a diagrammatic view of an electric motor
driven pump apparatus with my improved
pressure governor applied thereto; Fig. 2
a vertical sectional view of a pressure gov-
ernor embodying my improvement, and Fig.
3 a similar view, with the electric switch
portion of the governor broken away, show-
ing a modified form of pressure governor
embodying my invention.

As shown in Fig. 2 of the drawings the
pump governor may comprise a casing 1
having a piston chamber 38 containing an
actnating piston 2, the piston being pro-
vided with movable contacts 4 of a pump
controlling switch having fixed contacts 5,
a spring 6 normally holding said piston at
its inner position. The governing mecha-
nism for controlling the admission and re-

lease of fluid to and from the actuating pis-
ton comprises, according to my invention, a
valve piston mechanism preferably formed
of two valve pistons 7 and 21 mounted to
operate in a bushing.8 and subject in one
position on only a small area of the valve
piston 7 to pump pressure admitted thereto
through a passage 9. In the opposite di-
rection the valve piston mechanism is sub-
ject to the resistance of an adjustable spring
13 acting on the valve piston 21 through a
guiding spring stem 29, said spring tending
to hold the valve piston 7 to its seat 14.
Valve piston 7 is provided with an annular
groove or port 19 which, when the valve
piston is on its seat 14, establishes communi-
cation from port 17 in bushing 8 leading to
pbassage 15 to port 18 which communicates

| with passage 20. The valve piston 21 con-

trols communication from the passage 20 to
chamber 22 having a small or restricted
port 23 leading to the atmosphere.

The parts being connected as shown in
Fig. 1 of the drawings with the passage. 9
communicating with a pipe 12 opening into
main reservoir 10 of the motor driven pump
11, and the electric switch of the governor
being in its closed position, as shown in Fig.
2, the pump compresses air into the reser-
voir 10, and at the same time the pressure
rises on the small exposed area of the valve
piston 7 until sufficient to overcome the re-
sistance of the adjustable spring 18. The
valve piston is then moved from its seat 14,
at once opening up the full area of said pis-
ton to the action of the pump pressure.
Valve piston 7 is thereupon rapidly shifted
outwardly, uncovering port 16 so as to ad-
mit fluid under pressure from the supply
passage 9 to passage 15. Fluid under pres-
sure is then admitted to the actuating pis-
ton 2 in large volume so as to cause the same
to move out rapidly and open the electric
switch. The second valve piston 21 is also
shifted by the outward movement of the
valve piston 7 to engage its seat 25, cutting
off communication from passage 20 to the
spring chamber 22 and exhaust port 23.

In the movement of the piston 2 to the

cut-out position, a passage 24 leading to the -

space between the valve pistons 7 and 21 is
passed over so that the same is opened to
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the chamber at the inner face of piston 2
and fluid at pump pressure flows through
the passage to the inner face of valve piston
91. This pressure then holds the valve pis-
ton to its seat 25, a portion of the area of
same being exposed to the atmospheric pres-
sure in spring chamber 22. The valve pis-
ton 7 is now subject to pump pressure on
opposite sides, so that the pressure of a
licht spring 26 inserted between the valve
pistons 7 and 21 is sufficient to shift the
valve piston 7 to its seat 14. This move-
ment closes the port 16 which admits air
through passage 15 to piston 2, but a pas-
sage 27 is provided through valve piston 7,
so that pump pressure on piston 2 is now
maintained through passage 24, which com-
municates with the space between the valve
pistons 7 and 21 and consequently with the
assage 217.

With the fall in pump pressure, the pres-
sure reduces on the inner face of valve pis-
ton 21, until the pressure of the spring 13 is
sufficient to slightly move the valve piston
91 from its seat 25, thus opening communi-
cation from the passage 20 to chamber 22.
As port 28 is quite small, fluid under pres-
sure flows to chamber 22 from passage 20
faster than it canescapethrough the port23,
so that a certain degree of pressure accumu-
lates in chamber 22 and is exerted on the
outer face of valve piston 21 in addition to
the pressure of spring 18 and thereby in-
sures the prompt and positive movement of
the valve piston to its Inner position.

By opening the passage 20 to the atmos-
phere exhaust port 23 fluid is vented from
the actuating piston 2 through ports 15, 17,
19, and 18, thus causing said piston to move
inwardly and close the electric switch to
cut in the pump.

Tt will be noted that the prompt and posi-
tive movement of the parts depends upon
the difference in pressures acting on the
opposite sides of the valve piston mecha-
nism, and since the atmospheric port 23,
opening to the chamber 22 must be quite
small so that a prompt cutting-in movement
may be obtained, it will be apparent that
should leakage of air past the seat 14 of
valve piston 7 be greater than the capacity
of the port 23, the fluid pressure on the
spring side of the valve piston mechanism
will build up and thus tend to prevent the
desired rapid movement of the parts. An
important feature of my invention consists
in disposing of any such leakage of air past
the valve mechanism and preferably a port
40 is provided connecting the valve piston
chamber 41 adjacent the seat 14 with the
chamber between the valve pistons 7 and 21.
As the latter chamber is open to passage 24,
any air leaking past the seat 14 will then
flow through passages 40 and 24 and out to
the atmosphere through the port 28. Al-
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though the port 40 is preferred, the valve
piston 7 being made a loose fit n the bush-
ing 8, will in some cases be suflicient to per-
mit the escape of air as it leaks.

Tn the construction shown in Fig. 3 of the
drawings, means are provided whereby the
so-called range or difference between the
cutting-in and cutting-out pressures may be
adjusted to any desired amount. For this
purpose two adjustable springs 30 and 31
are employed, the spring 30 acting on the
yalve piston 7%, and spring 31 on valve pis-
ton 21 The valve piston 21 operates in a
piston chamber 32 of the valve piston 7 and
is adapted to normally seat on the valve pis-
ton 7%

Tn the cut-in position, as shown in Fig. 3,
port 15 leading to the piston 2 is connected
by port 18, groove 19% and port 17+ with
passage 24, so that the chamber at the inner
side of the piston is open to the atmosphere.

Passages 33 in the valve piston 7 form
communication from the portion of the pis-
ton chamber 32 at the Inner face of the
valve piston 21° to the space at the inner
face of valve piston 7* and a port 34 con-
nects this latter space with passage 15. As
passage 15 is open in the cut-in position of
the parts through ports 18%, 19%, and 17 to
the passage 24, it will be seen that any leak-
age of fluid into these chambers will readily
escape to the atmosphere and thus prevent
possible building up of pressure therein.

The adjustable springs 30 and 31 being
adjusted so that the total resistance is equal
to the maximum pressure at which it is de-
sired to have the pump cut out, when the
pump pressure acting on the small exposed
area of the valve piston 7* is high enough to
overcome the spring resistance, the same is
moved from its seat, and exposing the full
area thereof to fluid pressure, the valve
parts are quickly shifted to their extreme
outer position, the valve piston 21* engaging
the seat 25* and cutting off communication
from the spring chamber 35 to the exhaust
port 232, Fluid under pressure is then sup-
plied from the passage 9, through port 36 to
the passage 15 which leads to the chamber at
the inner face of the main piston 2. Said
piston is thereupon rapidly shifted to_its
cut-out position, opening the electric switch
contacts with a quick snap-like movement
and thereby stopping the pump. As the
passage 24 opens fo the portion of the main
piston chamber which is at the inner face of
the piston 2 in the cut-out position of the
parts, it will be seen that fluid under pres-
sure enters the chamber 87 at the outer face
of valve piston 72, thus balancing the fluid
pressures on opposite sides of said valve
piston, so that the pressure of spring 30 at
once returns the same to its inner position.
The valve piston 21%, however, remains In
its outer seated position until the pump pres-
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sure acting on the inner face of the valve
piston has reduced sufficiently to permit the
spring 81 to start same from its seat 252
Having once lifted from its seat, the valve
piston 21* quickly moves over to its inner
position. The chamber at the inner face of
the main piston 2 is now open to the atmos-
phere through the exhaust port 23* by way
of passage 15, ports 18+, 192, and 17 to
chamber 37 and thence around the loose fit-
ting valve piston 21* to chamber 35, and
fluid is vented from the piston 2 causing the
spring 6 to move the same inwardly, and
passing over passage 24, the piston opens
said passage to the atmosphere, thus pro-
viding an additional vent for the release of
fluid from the piston 2. Piston 2 thereupon
quickly moves to its inner position, closing
the pump motor switch, and causing the
pump to start.

It will be noted that while the valve
parts operate against the resistance of the
two springs 80 and 31 in the movement to
cut out, the cutting-in is governed only by
the spring 81. This affords the means by
which the range between the maximum and
minimum cutting-out and cutting-in pres-
sures may be varied as desired, it being only
necessary to adjust the spring 31 at the de-
sired cutting-in pressure and the spring 30
so that the sum of both spring resistances
will correspond with the desired cutting-out
pressure, as will be clear.

The two valve pistons 7 and 21 may be
combined in one piece in some cases, but it
is considered preferable to construct same
as shown in the drawings, for the reason
that it is difficult to secure accurate seating
at opposite positions of a unitary two seated
valve piston and it is also more difficult to
assemble the parts.

Having now described my invention, what
I claim as new and desire to secure by Let-
ters Patent, is:+—

1. A pump governor comprising a pump
controlling device, a piston for actuating
same, a valve piston subject on one side to
pump pressure for supplying air to said
piston, a second valve piston operated upon
a predetermined induction in pump pres-
sure for controlling the release of air from
said piston 1ndependent1y of the other valve
piston, and a spring for opposing the move-
ment of said valve pistons.

2. A pump governor comprising a pump
controlling device, a piston for actuating
same, a valve piston having a seated posi-
tion and subject on one side to pump pres-
sure for supplying air to said piston, a sec-
ond valve piston subject on one side to pump
pressure for controlling the release of air
from said actuating piston, a spring for op-
posing the pump pressure on said valve
pistons, means operating upon supplying
air to said actuating piston for balancing

8

the fluid pressures on the first valve piston,
and a spring for returning same to its
seated position.

3. A pump governor comprising a pump
controlling device, a piston for actuating
same, a valve piston having a seated posi-
tion and subject on one side to pump pres-
sure for supplying air to said piston, a sec-
ond valve piston subject on one side to pump
pressure for controlling the release of air
from said actuating piston, a spring for op-
posing the pump pressure on said valve pis-
tons, said actuating piston being adapted,
when air is supplied thereto, to supply air
to the first mentioned valve piston for bal-
ancing the fluid pressures thereon, and a
spring for returning said valve piston to its
seated position.

4. A pump governor comprising a pump
controlling device, a piston for actuating
same, a valve piston having one area ex-
posed in a seated position to pump pressure
Tor supplying air to operate said actuating
piston, a second valve piston having a
seated position exposing a different area to
pump pressure and moving independently
of said other valve piston for releasing air
from said actuating piston, and a spring for
opposing the pump pressure on said valve
pistons.

5. A pump governor comprising a pump
controlling device, a piston for actuating
same, a valve piston having one area ex-
posed in a seated position to pump pressure
and a larger area on the opposite side to
atmospheric pressure for supplying air to
operate said actuating piston, a second
valve piston having a seated position ex-
posing a larger area to pump pressure and a
smaller area to atmospheric pressure than
the first valve piston and movable inde-
pendently of said first valve piston for re-
leasing air from said actuating piston, and
a spring for opposing the pump pressure on
said valve pistons.

6. A pump governor comprising a pump
controlling device, a piston for actuating
same, 2 valve piston mechanism for control-
ling the supply and release of fluid to and
from said actuating piston and having a
seat in one direction exposing a small area
to pump pressure and a seat in the opposite
direction exposing a portion of the area
thereof to atmospheric pressure, two ad-
justable springs for opposing the movement
of said valve piston mechanism from the
first mentioned seat, and means for eliminat-
ing the pressure of one of said springs on
the valve piston mechanism when the same
occupies its second seat.

7. A pump governor comprising a pump
controlling device, a piston and cylinder
for actmtlno same, a valve mechanism for
controlling the fluid pressure on said actu-
ating piston comprising two valve pistons
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subject in one direction to pump pressure, | ment of the other valve piston from said
an adjustable spring acting on each valve position is governed by only one spring. 10
piston to oppose the pump pressure, said In testimony whereof I have hereunto set
valve mechanism having opposite seats, the | my hand.
movement from one of which is opposed by WALTER V. TURNER.
‘both springs, and means for effecting the Witnesses:
. initial movement of one valve piston from Wwu. M. Capy,
the opposite position, whereby the move- A. M. CLEMENTS.

Copies of this patent may be obtained for five cents each, by addressing the ¢ Commissioner of Patents,
Washington, D. C.”




