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1o all whom it may concern.: -

Be 1t known that I, Warrer V. Turner, a
citizen of the United States, residing in Wil-
kinsburg, in the county of Allegheny and

o)

State of Pennsylvania, have invented a cer-

tain new and useful Improvement in Electric
Pump-Governors, 'of'wgich the following is a
specilication. Y

This invention relates to pressure govern-
ors tor pumps, and more particularly to that
class of governors in which valve mechanism
governed by the pump pressure is emploved
for supplying fluid under pressure to a piston

or other movable abutment for actuating a

switeh, valve, clutch, belt shifter, or other
controlling devicefor the pump. Heretofore,
with certain governors of this type, difficulty
has been found in determining the cutting in
point of the governor and in'maintaining this
pomt substantially constant. This has made

the governor uncertain and unreliable in its

action, and one of the objects of my inven-
tion 1s to provide an improved governor in

which the degree of pressure at which the -

device cuts in the pump, as well as the: cutting
out pressure, may be accurately determined
and adjusted -to any amount desired, while
the corresponding range of the governor, that
1s the difference between the cutting out

pressure and the cutting in pressure, may

also be set for any desired amount and main-
tamed substantially constant throughout
long periods of working. This feature of my
Invention comprises a valve mechanism hav-
g an adjustable load device, sich as a

spring, adapted to operate when the pump

pressure diminishes to apredetermined point,
to positively release the fluid under pressure
from the main' actuating piston of the con-
trolling device and cause the pump to cut in.
A preferred form qf construction for this pur-
pose may comprise a main valve controlling
an exhaust port from the cylinder of the actu-
ating piston, and a regulating valve operated
by the pump pressure and the low tension
load device for governing the action of the
main valve whereby a quick and positive
movement of the main valve may be secured.

~Another feature of my invention com-
prises a regulating valve operated by the
pump.pressure, and a high tension load de-
vice for governing the action of a main valve
in supplying fluid under pressure to the actu-
ating piston and thereby secure a quick and

positive movement of the same for cuttin®

out the pump. A single main valve may be
used for both functions by providing a piston

~or abutment having opposite heads or faces

for operating the same and arranging the two

regulating valves so as to govern the pres-
sures acting on said differential faces of the
movable abutment. |

A turther object of myv invention is to pro-

vide an improved differential 2OVernor,

“which nay be applied where two or more

pumps are employed for compressing air or

other {luid into a common receptacle, such
as a pipe line connecting all of the pump res-
ervoirs, and adapted to operate to cut in its
pump, either upona certain decrease in its
TesServolr pressure or upon 4 certain increase
in the pressure of the common receptacle or
reservolr pipe line. According to the pre-

ferred construction, this feature of Ny inven-

tion comprises an auxiliary regulating valve
device operated by the opposme {luid pres-
sures of the commion receptacle and of the
pump reservoir for also varying the pressure
on the abutment of the main valve to cause
the same to move to open the port for supply-
ing fluid under pressure to the actuating pis-
ton and thereby set the pump into action.
Another feature of my. invention com-
prises means operated by a preliminary move-
ment of the abutment to produce a further
quick and complete movement of the main
valve, whereby the port for supplyine fluid
under pressure to the actuating piston shall
be suddenly opened to its widest extent to
turnish a large volume of fluid and actuate
the piston of the controlling device to cut out

the pump with a rapid snap-like movement.

In the accompanying drawings, Ficure 1 is
a horizontal section of a governor device eni-

bodylng my improvements and adapted for

single or independent pumps; Fig. 2 a {rag-
mentary sectional view showing a slight
modification of the main valve: Fio. 3 g
small diagram, in plan, showing the governor
connected up with its pump and reservoir:
Fig. 4 a horizontal section of a differential
governor device having the auxiliary valve
mechanism for use in connection with each
of a plurality of pumps supplying a com-
mon receptacle; and Fig. 5 a plan, in dia-
gram, 1llustrating the method of connecting
up two differential governors with their
pumps, reservoirs and reservolr pipe line.

As shown in the drawings, the construc-
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drical chamber 6, containing plston

and spring 9, the rod carrying the movable

part of an electric switel hawng contact
bars 10 and 11 for making contact with
stationary fingers 12 and 13 respectively of
the electric circuit 14 for supplying current to
the electric motor-driven pump 15 which

may operate to compress air or-other fluid

through pipe 16 into a reservoir 17.  ‘lhe
pipe 16 also communicates by a port 18 with
the main valve chamber 19 in the valve cas-
ing ‘45 containing the main slide valve 24

| ha,vmﬂ' a cavity 25 and controlling supply
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| 24, and the

port 36 to the atmosphere.

port 26 leading to the cylinder of the actu- |

ating piston 7, “and exhaust port 27 teading to
the atmospher A movable abutment hav-

“ing the two piston lledd‘? z2 and 23, operat-

ing respectively m cyy Jambers 21 and 20, 18
pr ovided for actuating the main slide valve
piston hea Is are made of a loose
shdmg fit, or have smal. perforations through
the same for permitting the pressure toe usal-
ize from the valve chamber to the chambers
20 and 21 on the outer side of said heads. In
order to facilitate the manner of assembling

the parts one piston head, 22, 1s pretemblv

made of a smaller dlameter th.an the other.

The regulating device for controlling the :

pressure in chamber 20 on piston head 23
comprises the diaphragm 32 the chamber 29
of which is subject to fluid under pressure
front the valve chamber admitted through
port 28, adjustable spring 33, stem 34, and
reculating valve 35 which governs the re-
lease of fluid from the chamber 20 through

sion regulating device comprises diaphragm
38, ad]ustdble spring 40, stem 41 and regu-

| latmw valve 43, which (,ontu,hb the wlease

of flmid from chamber 21 through port 30 to
the atmos phere

The spring 33 being set by adjustable nut
39 to the high degree “of tension at which it is
desired that the pump shall cut out, and

spring 40 being adjusted by nut 41 to the de-

sired low pressure at w hich the pump isto
cut in, the operation of the nhproved gov-

erNoris as follows _1\']1011 thereis httle or no |
~pressure in the reservoir, and consequently

in the diaphragm (,lmnﬂ)ms the spring 33
holds the stem 34 awav Ir om the regulating
Val\ze 35 and said valve is nmnmllv lwl(l

“closed by a light spring 44, and the spring 40

holds the reg ulatmn valve —H open.

There bemo no pressure 1n the eylinder 6,
the spring 9 holds «ne actus wting piston 7 at
its inner position with the sw viteh closed,

whereupon the current flows through cireuit

14 and starts the pump nto action to com-
press alr or other fluad tnto the reservorr.
As the pressure rises i the reservoir, and
also in the valve chamber 19, 1t equalizes
around the head 23 into cha__m_bm 20, but
as chafmber 21 1s open to the atinosphere
through port 30, the pressure excrted upon

The low t{m—i

b

switch open.

879,606

7 trod 8 | the inner side of the head 22 moves the main

slide valve 24 to the position shown in Fig. 1
in which the cavity 25 connects the port 26
with the exhaust port 27.

As the pressure continues to increase and

‘reaches the point at which the spring 40 1s

adjusted, the valve 43 will be closed, thereby

pernmitting an e
Hpomte sides of the head 22, but this will
ect no change 1n the pOSltIOIl of the main

valve, as both piston heads will then be

When the

balanced as to fluid pressure.

pressure increases to the point at which the .

high tenston spring 33 1s adjusted, the regu-
la,tmcr valve 35 1s opened by the stem .34

.therubv releasing the pressure from chamber
20 and causing the movement of the pistons

and main valve to the opposite position to

open port 26 and supply fluid under pressure

to cylinder 6, so that the actuating piston 7
i1s Instantly ‘forced outward to open the
switch and stop the pump. At the same
time the cavity 25 of the main valve con-
nects the diaphragm chamber 29 through
port 28 with the exhaust port 27, whereupon

‘the spring 33 moves the stem 34 to ])GI'llllt :

the closing of the regulating valve 35 and
prevent further leakage of com')resaed alr
through port 36. The pressures then equal-
1ze upon the faces of the piston heads and the

main valve remains in this position until the

reservoir pressure diminishes to the pomnt as.
which the low tension spring 40 1s adjusted.

| It will be not.ced that during this period the
port 26 remains open, so that the full pres-

sure continues to be exerted upon the actu-
ating piston 7 and holds the same 1n its outer
poaltlon against 1ts spring: 9 and with the
When the pressure on dia-
phragm 38 diminishes to such a point that the
spring 40 operates to open the reculating
valve 43, the pressure 1s released from the
chamber 21 on the outer face of head 22 and
the main valve is instantly moved back to
its first position, in which the ¢ylinder 6 1s
open to the atmosphere through port 26,
cavity 25 and exhaust port 27, wheleupon
the spring 9 immediately returns the piston
to its inner position, thus closing the switch
and starting the pump. By thlc-, means the
cutting in pomt of the governor 1s positively
defined in the same manner as the cutting
out pomnt and the pump cannot po%ihly
start at an undesirable time nor until the
predetermined range or drop in pressure has

oceurred.

The port 30 may be so located as to be

closed when the piston moves to 1ts last men-

tioned position and thereby prévent even
the very sheht leakage which might oceur
through this port duunn‘ the short pelmd of
time that the pump is increasing the pressure
sufficiently to close the reg ultttmn valve 43,

The construction as shown in Fi 1o, 1astfound
to operate satisfactorily for all ordinary con-

equalization of pressures upon.
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ditions, butif it be desired to secure a quicker

movement of the main valve in opening the |

v

port 26, a port 54, as ihustrated in Flo. 2,
may lead from the chamber 20 o the valve

seat and a small slide valve 55 may be located |

on the main slide valve 24 and have a small
movement relative thereto, the small siide
valve being provided with a cavity 56 for

valve.  When the punip pressure increases
to the point of slightly opening the regulating

valve 35 and the piston head 23 starts toward

the left, the first part of the movement brings

the small valve to such position that the
cavity 56 connects ports 57 and 58 and there-
by opens direct communication. from cham-
ber 20 to the exhaust port 27 and the atmos-
phere, so that the abutment with the main
position

and gives a sudden and full opening to port

26, whereupon the piston 7 is thrown out

with a quick snap-like movement to open
the switch and cut out the pump. In this
position the port 54 is closed by the main
valve 24, so that there is no further leakage
through this port. Upon the return move-

‘ment of the abutment the small valve is first

moved upon the main valve to close the port

58, so that there can ke no further venting

of chamber 20 until the regulating valve 35
1S agaln opened.
ever, this modified construction is not neces-
sary; since the resistance to be overcome in
moving the main valve, due to friction, is
ereatest at the time of starting,-consequently
atter the valve begins to move, due to the

to the end of its stroke and makes a quick
opening of port 26, thereby permitting a
sufficiently rapid rise in pressure on the ac-
tuating piston 7 to throw the switch with the
necessary snap-like movement.

Where two or more pumps or compressc.s
are employed for supplying a common receys-
tacle, as1s the case in the air brake system of
a train of motor cars where the main reser-
voirs of all the cars are connected together by
a common pipe line, it is highly desirable
that each governor should operate to cut in
its pump when any one pump begins to Op-
erate 1n order to evenly distribute the work
upon the pumps. In Figs. 4 and 5, I have
lustrated a differential governor for this
purpose, the construction of which corre-
sponds 1n all respects with that shown in Fig.
I, with ‘the exception of an auxiliary valve
device 46 which may conveniently be de-
signeil to be clamped in hetween the valve
casing section 45 and section 5 of the single
governor. Iig.' 5 shows two sets of pumps,
reservoirs and governors with. the reservoirs
connected to the'common pipe line 47 and a

] “ 1
f‘l ..-'1‘-"\-."'. o
'1.11.1.x1L 1Y

truin the pipe line to the reservoir. The

In ordinary service, how-

promptly

valve 48 located between each reser-
vour and saud pipe line to prevent back flow

@

auxiliary valve device comprises a chamber
20 communicating with the pipe 47, and a
ciamber 49 communicating with the reser-

- voir through port 18 and pipe 16, said cham-

;

bers bemg separated by the diaphragm 53
having a stem for operating the small addi-

‘tional regulating valve 51, which also con-

trols the release of fluld from the chamber 21
through the port 30 to the stmosphere. A
light spring 52 may be emploved for nor-
mally assisting the reservoir pressure acting
on the diaphragm 53 to hold the additional
regulating valve 51 closed.

If all the governors are set exactiv alike to
cut 1n at the same pressure, then the form of
device shown in Iig. 4 operates preciselv the.
same as already described with reference to
Fig. 1, since the additional regulating valve
51 remains closed.
governors are not set exactly alike, and one

governor operates to cut In its pump before

the others, the pressure in the one reservoir
and the reservoir pipe line begins to increase:
while -the pressure in the other reservoirs
where the pumps have not started remains
stationary, since the check valves prevent
back flow {rom the reservoir pipe line to.the
reservoirs. These governors then stand in
the cut out position with the main valve 24
at the left and the port 26 open from the
valve chamber to the evlinder of the actuat-
ing. piston 7. As the pressure then increases
in the reservoir pipe line 47 from the one
pump that has started working, the pressure
correspondingly rises in the chamber 50 of
the auxiliary regulating device of the other

‘governors and causes the diaphragm 53 to

move out against the reservoir pressure in
chamber 49 and the light spring 52 and open
the auxiliary regulating valve 51, which re-
leases the pressure from chamber 21 through
port 50 to the atmosphere, whereupon the
main valve 24 moves to the right and t

governor acts to cut m the pump in the same
manner as when operated by the low tension
regulating valve 43. In this way the gov-
ernors are also controlled by the difference in
pressure between the reservoir and the pipe
line, and when.one pump cuts in all will cut
in and continue to operate until the ZOVEInor

' set to v..e highest pressure cuts out, after

which each governor acts to cut out its pump.
By this means the work is sibstantially
equally distributed among all the COMPTress-
ors or pumps, while without this feature it
will be seen that the pump having the OOV~

ernor first cutting in would be required to per-

form nearly all the work and be greatly over-

.

actly the same pressure. .
While I have described my improvements

in connection with an electric switch, with

which they are particularly well adapted to

to adjust all of the governors to cut in ut ex-

But when the several

e -
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the invention Is not limited to any special
form of controlling deviee, since it will be ob-
vious that 1t may “be apphed equally well 1n
with governor valves, relief
valves, belt khlfters clutches, or other pump
controllmﬂ' devices.

Hawnn' new described my Hwentlon what

I claim as new and desire to secure bx Let-

ters Patent 1s:—

1. A pressure governor comprising a con-
trolling device, an actuating piston for the
samnie, mMeans ﬂ'overned by the pump for sup-
plymn‘ fluid to said plston and a low tension

regulating means operating when the pump
pressure Jiminishes to a certain point to posi-
tively release fluid under pressure from the
actuating piston to cause the pump to cut in.

2. A pressure governor comprismg a con-
trolling device and a piston for actuating the
same, a main valve for controlling the relea%r-

of fluid under pressure fromthe mtuatmﬂ PIs-

~ton, and a low tension regulating valve de-

10

g
-

~means and a high tension I‘t‘f"-'ll]ntlllﬂ Vi

()

vice for causing the movement of the main
valve when the pump pressure diminishes to
a predetel mined point.

‘A pressure governor comprising a cor-

| trolhnﬂ' device and a piston for actuating the

same, a main valve for controlling the re-
lease of fluid untlel pressure from the actuat-
e piston, a movable abutment for operat-

ing a high tension reculating means gov-

erned bv the pump pressure to cause “the
puinp to cut out, and a low tension regulat-
ing valve means for varying the pressure on

said abutment when the pump pressure di-

' unmblwb to a predetermined point.

. A pressure governor comprising a col-

tmllmu device and an actuating piston, a

main Valve and abutinent for controlling the
pressure on sald actuating piston, a regulat-
ing valve means operated by the pump pres-
sure for governing the release of fluid under
pressure from one side of said abutment, and
another.reguiating valve device for ﬂ(weru—

g the release of fluid from the opposite Hldt‘ |
of the abutment.

5. A pressure | TOVErnor COMPTISING a4 CON-
trolling device and actuating piston, a low
tension regulating means for causing the
movement of the plhttlll to cut i the pump,

and a high tension regulating means tfor caus-

ing the movement of the plqton ‘m cut out

_thv pup.

A pressure governor comprising i ¢on-
tmllmn‘ deviee and actuating piston, a main
-alve for controlling the pressure on said pts-—
ton, and a low tensjon regulating valve
Ve
means both nlwmtod by the.pump pressure
[or coverning the action of the mamn vaive.
7. A pressure governor comprising a cob-
trollime device and actuating piston, a main
valve for controlling the pressure on said pis-
ton, a movable 1butment for actuating-said
main valve, a low tension regulating valve

879,699

means operated by the pump pressure- for

ogoverning the pressure on one face of said
abutment and a high tension rvegulating
valve means operated by the pump pressure
for governing the pressure on another face of
the movable abutment.. o

8. A pressure governor compnsmg a Ccol-
trolling device and actuating piston, a main
valve for controllin o the pressure on S&ld pis-
ton, a movable abutment subject to the pump
pressure for actuating said main valve, a low
tension regulating valve means ocoverning the

Telease ot Huid trom one face of sald abut—

ment, and a hwh tension regulating valve
means governing the release of fiuid from an-
other hce of qaul abutment.

0. A pressure governor comprising a con-

trolling device: and actuating piston, a main

valve with abutment c«111b]e(_'t to pump pres-

‘sure for governing the pressure on said

piston, means for permitting an equaliza-

tion. of pressure around said abutment,

a regulating valve for releasing flud f‘rom

one side of the abutment, and a diaphragm

subject to the opposing pressures of the
pump and an adjustable spring for- oper-
ating the regulating valve.

10. A Hressure OVernor comprising a con-
trolling device and actuating piston, a main
alve with abutment, SUb]OC‘t to pump pres-
sure for governing the pressure on satd pis-
ton, means for pmm'ttmn an equalization of
pressure around saud aln{tmvnt. n regulating

valve for releasing fluid from one side of the
ahutmvnt neans operated by the movement

70
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ol the abntment forclosing the outlet throuch

the release port, and & dlaphmn‘m subject to

the pump pressure for opemtmﬂ' tlie regulat-

me V‘lho

11. A pressure goVernor comprising a con-
trolling {lu ice and actuating piston, a mamn
valve witl abutment sub1u't to pumyp pres-
sure for governing the pressure on said pis-
ton, means for permitting an equalization-ol
pressure around sald abutment, a regulating
valve for releasing fluid fromn one side of the
abutment, a (haphmwm for operating the
1eﬂuth111ﬂ' valve, and means operated by the
movement of the abutment for. releasing
pressure from the diaphragm chamber.

12. A pressure governor comprising a con-

trolling device and an actuating piston, a

movable abutment and valve for contr olling
a supply port to the actuating piston, a regu-
lating valve means wovemed by the pump
pressure for relmamfr fluid from one side of
said abutment, and means operated by the

106

110

115

120

preliminary movement of the abutment for

venting fluid under pressure from one face of

said abutment to cause a quick movement of

the valve. .. =

13. A pressure governor comprising 2 con-
trolling device and an actuating piston, &
valve and abutment governed lw variations
| 1n pump pressure for contr olling the pressure

129

130
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- Iiminary movement of said abutment tQ,

20

5 trolling

879,899

on sald actuating piston, and means oper-

“abed by the preliminary movement of said

abutment to cause quick movement of the
valve, - -
14. A pressure governor comprising a con-
troling ‘device and an actuating piston, a
main valve and abutment governed by

pump pressure for controlling the fluid pres--
sure on said actuating. piston, and an aux-
iiary valve, having movement relative to

sald main valve and operated by the pre-

cause quick movement of said.main valve.
15. A grqssu;e ZOVernor Comprising a con-
evice and an actuating piston, a
mam valve and abutment governed by pump
pressure for controlling the fluid pressure on

said actuating piston, ‘and an auxiliary
valve, having movement relative to-said

main valve and operated by the preliminary

- movement of said abutment to vent fluid

25
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under pressure from one face of said abut-
quick movement of the main

ment to cause
valve,

for, a movable abutment and main valve for
controlling the pressure on said piston, a
regulating valve device operated by the
pump pressure for varying the pressure on
sald abutment, and means subject to theop-
posing pressure from different pumps for
also governing the pressure on .said “abut-
ment. | |

17. A pressute governor comprising a con-

‘trolling device and an actuating piston there-

for, a movable.abutment and main valve
actuated imboth directions by fluid pressure

for comtrolling the pressure on -said piston,

and means subject to the opposing pressure
from different pumps for governing the pres-

sure on said abutment. _
- 18, A pressure governor comprising a con-
trolling (fé_vice and an actuating piston there-
for, a movable abutment and main valve for
controlling the pressure on said 'piston, a
regulating valve device operated by the pump

pressure for varying the” pressure on said
abutment, and an auxiliary regulating valve

device subject to the opposing pressure from

ditferent pumps for also governing the pres-

sure on said abutment.
19.-A

trofling deviee and an actuating piston, a

movable abutment and main valve for con- |

Eréss‘llre gOovernor comprising a ¢on- .

s

tensionregulating valve operated by the pump

valve meanssubject to the opposing pressure

pressure on sald abutment. =~ _
20. A pressure governor comprising a ¢on-

movable abutment and main valve for con-
trolling the pressure on said piston, low ten-

ated by the pump pressure for governipg the
pressure on said abutment, and an auxiliary

regulating valve means subject to the- op-

posmg pressures from different pumpsforalso
_varying the pressure on said abutment.

trolhing device and an actuating piston, a
~main valve and movable abutment subject

ng the .pressure on said- actuating piston,

pressures

valve operated .by the ~_0pposin%
lling the re-

from different pumps for contro

abutment. -
. 22." A pressure |
“trolling device and an actuating piston, a
main valve and movable abutment subject
on one side to the pump pressure for govern-

means for permitting an equalization of pres-
suresaround the abutment, a regulating valve
‘means operated by the pump pressure for
releasing fluid under pressure from the other

[ side of the abutment, and an auxiliary regu-

lating valve operated by the ofpposmg pres-
sures from different pumps for also con-

- 23." A pressure governor comprising  con-
trolhng device and an actuating piston there-

controlling the supply of fluid to and its re-
lease from said piston, and a regulating valve

‘governing the pressure'on said abutment.
In testimony whereof I have hereunto set

my hand. . o
' | WALTER V. TURNER
Witnesses: _ '
~ R. F. EMERY,

J. B.-M:A_CDONALD.

S

trolling device and an actuating piston, a
65

sion and high tension regulating valves oper- .

21. A pressure governor comprising a con-

\ onl one side to the pump pressure for govern- -

governor comprising a-con-

trolling the release of fluid from one side of
i the abutment. o

for, a movable abutment and main valve for

device operated by the pump pressure for

trolling the pfessure on said piston, a low

| pressure and a spring for varying the pressure
onsald abutment,and an auxiliary regulating

60

from different pumps for also governing the

70

70

means for permitting an equalization of pres- -
. -| sure arpund the abutment, and a regulating
16. A pressure governor comprising a con-
trolling device and an actuating piston there-

80

lease of pressure from the other side ofsaid

85

ing  the pressure on -said actuating piston;
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