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To all whem it may concern. | | .

Be it known that I, WALTER J. RILHARI)S a, mtweh of, |

| the United States, reeldmg at Milwaukee, in the county

10

Rt

of Milwaukee and State of Wisconsin, have invented a
certain new and useful I mprevement in Fluid-Pressure
Systems, of which the following is a full, clear, concise,

and exact description, reference being had to the accom-

penymg drawings, formlng a part of this specification.

My invention relates to means for controlling the op-

eration of pressure systems, particularly those in which

" ‘pumps Or COmpressors are centmueuely driven by_
~means of an electric motor and the main object of my in-

vention is to provide means depending directly upon

the preeeure in the systemsupplied for renderi ing the |
‘compressors effective during a certain rangeof minimum

pressure in the system and for rendering the compressor

- ineffective when a certain maximum preeeure in the
,_ syetem is reached. |

o
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the piston of the COmMpressor.
eentmueuely driven, is rendered Ineffective during

Inmy eo-pendmgeppllcatlon Serlel Ne 164 085 filed

July 2, 1908, T'have described a systen) in ‘which the op- |
“eration of the motor depende upon and, is controlled by
~ the pressure in the system, the motor: operatmg upon

~ existence of a certain range of minimum pressure in the
. system and bemg disconnected from its eupply circuit
when'a certain maximum pressure is reached In my

present invention, however, the mofor ig cennected di-
rectly with the supply source and’ centmueuely drives

maximum pressure in the system eupphed and I asso-
ciate electremagnetlc meang with the valves thereof for
1ender1ng the COIPressor effective after-a certain mini-

mum pressure. 1s reached and these electromagnetm '-
mesans are included in a ¢ircuit (‘entrolled directly by

the pr-eeeure in the systemn eupplled T also provide au-
“tomatic means for preventing effectl‘ve actuation of the
‘compressor until the motor has been brought to its nor-

mal speed. T also employ a high pressure and a low

- pressure compressor for eupplymg the pressure system,
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“intermediate reservoir 3, and a main reservioir 3’.
respective pistons 4 and b are eennected to 2 common

the pistons of the compressors being eennected in ten—
dem and with the driving motor. T

scribed with reference to the accompanying drawing

in which I have shown dlegremmetlcally a .pressure

system in which a low pressure cylinder 1 and 2 high

piston shaft 6, which is connected by a connecting rod

7 with the crank arm 8 of the driving gear 9 driven by |

the electric motor 10. The low pressure cylinder is

provided - with discharge valves 11 and 12 connected |
“ with the intermediate reservoir and with suction valves

13 and 14 receiving from the ~atmosphere, while the
high pressure cylinder is pmwded with discharge

- valves 15 and 16 eennected mth the main reservoir and

-compressor ineffective.
| anism consists of an electromagnet frame.28 suspended

‘Thie compregsor, although

nected with the valve 27 in the by-pass 26.
| spring 40 within the cylinder 36 normally maintains the
-pleten at the end of the cylinder and holds the valve 27

The |

ate reservoir through a pipe 7.
ably. of the shunt type and has a field winding 19 and an

‘armature 20, the field winding being shown as connect-
| ed directly with the supply circuit 21 by means of a
switch 22 and the armature 18 adapted for connection

with the eupply circuit by means.of a rheostat compris-
Ing resistances 24 and a rheostat lever 26. 'The motor
after being started is intended to run continuously to

continuously drive the pistons of the compressors. .

Normally, however, or during maximum pressure in the
supply circuit, the suction valves of the COMPressors are

the compressors. For the high pressure cylinder, for

through a valve 27 to render this compressor ineffective.

~With the suction valves of the low pressure cylinder,

however, I associate electromagnetic mechanism which

is normally adjusted to mechanically hold the suction.

valves from their seats to thus render the low pressure
This electromagnetic mech-

from the compressor wall and which supports an ener-

- glzing wmdmg 29 eurreundmg a reciprocating core 30.
.This core is suspended from ‘a link 31 and connected

with one end of a lever 32 pivoted to an extension 33
from the field frame 28. The end 34 of the lever 32 is

| suction valves 17 and 18 receiving from the intermedi- .
The motor 10 is prefer- -

60

65

| rendered inoperative to prevent effective operation of -
70
‘instance, I employ a by-pass 26 which is normally open -

75

80

disposed below the stem 35 of the corresponding suction

valve and normally the weight of the core 30 causes the
lever 32 to unseat the suction valve.

valve and the compressor then becomes effectwe
A pneumatic cylinder 36 is provided with a piston 37

Upon energiza-
tion, however, of the energizing winding 29 the lever is
.removed to allow effective actuation of the euctlen'

]5

s 3 —

90

whose rod 38 engages the end of a valve lever 39 con-

A coil

in an open. position to render the high pressure com-
pressor ineffective.

normally connects the cylinder with the atmesphere

outlet 42 through the valve channel 43. A solenoid |

core 44 connects with the valve lever 45”.and the welght

~of the core normally holds this lever to maintain con-
~ pressure cylinder 2 are connected reepectwely with an |

95

The end of the cylinder 36 may be

| connected with the reservoir 3 through a valve 41 which |
My invention will be best underetoed when de- |

100

nection between the cylmder 36 and.the e,tmesphere -

45, hewever, the core is raisgd and the valve moved un-

til the passage 43 connects. the cylinder 36 with the out-
let 46 leading to the reservoir 3, a8 ehown in dofted lines.

Upen pressure bemg thue admltted to the cylinder 36

‘as shown. Upon energization of the solenoid wmdmg |

1056

the piston 37 is driven ferwardly and the -yalve 27 °

-| closed to ellow the high preeeure compreeeer to Eeceme

effectwe

A Bourdon gage 47 hagiits ectuatmg tube 48 connect-. o

110

ed w1th the reservoir 3’ threugh p1p1ng 49, the end ef -
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said tube being connected through link mechanism 50 | arm 57, closes a short circuit about the gage contact 52

with a switch arm 51 adapted to engage with a mini-
mum contact point 52 and a maximum contact point 53.
An electromagnetic switch 54 consists of a core 55 and a

solenoid winding 56, a switch arm 57 secured to the core

being adapted to connect the contacts 58 and 59 upon

~current flow through the winding 56. A similar elec-

tromagnetic switch 547’ consists of a core 55/, a winding
56/, a. switch arm 57/ and the contacts 58 and 59’. |
The minimum gage contact 52 connects with the

“fnain 63 through conductor 60’ and switch 61, the con-

tact 58 connecting with conductor 60’ through conduc-
tor 617. The maximum gage contact 53 connects with
one end of the windings 56 and 56’ through the conduc-
tor 62/. The contact 59 connects with the other end of
the winding 66 and with the gage arm 51 through the
conductor 63’. The contact 58 connects with the
maln 60 and with the other end of winding 56 through
conductor 64’ while contact 59’ connects with one end
of the solenoid winding 45 through conductor 64.° A
conductor 65 connects the other end of winding 45 with
the winding 29’ of the valve conjrolling electromagnet
28’ and a conductor 66 connects the winding 29/ with

the winding 29 of the suction valve controlling electro- |

magnet 28. To prevent energization of the suction valve
electromagnetic controlling mechanism before the motor
has reached normal or full speed, I associate switch con-
tacts 67 and 68 with the rheostat arm 25 and adapted to
be connected by said arm only after all the resistance 24

‘has been removed from the motor circuit, and conse-

quently the motor will not suddenly be subjected to
the full effective resistance of the compressors until
fully connected 1n circuit and at normal speed.:

The operation of the system is as follows: At the out- |

set the motor 10 is started and brought to normal speed
upon actuation of the rheostat arm 25 to remove the re-
sistance 24 from circuit and during this time the com-
pressors will be meffective independent of the pressure
in the system. When the rheostat arm 1s brought to its
last position it will electrically connect the contacts 67,
68 to complete at this point the circult icluding the
compressor controlling clectromagnetic means. If the
pressure in the system is too Jow, the arm 51 of the Bour-
don gage will engage the minimum contact point 52, as
shown in dotted lines, and a cireuit will'then flow from
the main 63 through the switch 61, conductor 60/, con-
tact 52, switch arm 51, conductor 63/, contact 59, wind-
ing 55 of the switch 54, conductor 62/, winding 56’ and
conductor 64’ to main 60, and switch arms 57 and 57/
are moved to connect respectively the contacts 58, 59
and 58, 5%. Current will now flow from the main 60
through the conductor 64/, contacts 58, 59/, conductor
64, winding 45, conductor 65, winding 29/, conductor
66, winding 29, conductor 70, contact 67, switch arm 25,
contact 68 and through conductor 71 to main 63. The
levers 32 and 327 will be mowed to release the suction

valves 13 and 14 of the low pressure compressor which

will become effective and will force air into the reser-
voir 3. The core 44 upon attraction within the wind-
ing 45 will actuate the valve 41 to connect the cylinder
36 with the reservoir 3 and upon pressure entering this
cylinder the piston 37 will be actuated to cause closure
of the valve 27 and the high pressure eylinder becomes
effective and will force alr into the main reservoir 37,

The connection of the contaets 88 and 59 by the switch |

and gage arm 61, current then flowing directly from the

‘conductor 60’ to the windings 56 and 567, and the gage

is thus protected from continued heavy current flow.
The effective operation of the compressors continues
until a certaln maximum pressure is reached when the
gage arm 51 will engage the maximum contact 53 and a
short circuit will be closed about winding 56 through
the conductor 63/, gage arm 51, contact 53 and conduc-
tor 627. The contacts 58 and 59 upon release ol the core
00 with switch arm 57, will be disconnected, thus open-
ing the circuit through the windings 56 and 567, where-
upon the contacts 58 and 59 will also be disconnected,
and the circuit through the compressor controlling clec-
tromagnetic means will be interrupted. The cores of
the electromagnets 28 and 28 which have hecome de-
energized will move the levers 32 and 327 to again raise
the suction valves 13, 14 from their seats to render the
low pressure ineffective. The solenoid core 44 bemng
released, returns the valve 43 to connecet the eylinder
36 with the atmosphere and the spring 40 returns the
piston 37 to its normal position to cause the valve 27 in
the by-pass 26 to be opened and the high pressure com-
pressor also becomes inefiective, the motor, however,
continuing to operate. Upon minimum pressure being
again reached, the various electromagnetic mechan-
isms will again become active and the compressors will

agaln become effective until the maximum pressure 1s

again reached, and so on.

I have thus shown a system in which the driving mo-
tor continuously tuns'independently of the pressure mn
the system and in which the effective operation of the
compressors actuated by the motor 1s dependent upon
electromagnetic controlling means included in a circuit
directly controlled by the pressure in the system, the
compressors being effective during a certain range of
minimum pressure in the system and ineffective when
a moximum pressure is reached. I have also rendered
1t 1mpossible to throw the {full compressor load on the
motor until the motor has been brought {o 1{x normal
speed.

As many modifications may be made in the construe-
tion and arrangement of the various parts of the system,
1 do not wish to be limited to the exact arrancement
and construction herein shown.

I claim as new and desire to sccure by Letters Pat-
ent:i—

1. In a pressure system, the combination with un flnid
pump, of an ‘electric motor driving said pump, means for
rendéring valves of said pump ineffective upon a maximum
pressure in sald system, and electromagnetic means for
antomatically rendering said valves ceffective upon a cer-
{tain minimum pressure in said system indepondently of
said motor.

2, In a pressure system, the combination with a fluid
pump, of a motor for continuously driving sald pump, a
c¢ircuit for said motor, menns for rendering said puamp
ineffective upon maximum pressure in sald svsien, and
electrical means independent of snid motor coireuit for
rendering said pump effective upon a mininnnm pressur
in said system,

3. .In a pressure systém, the combination with a (i
pump, of a motor for continuousiy driving said pump,
mechanieal means for rendering the valves of <aid pinap
inoperative upon maxininm pressure in o said svstenn, ond
clectrteal means independent of (he
rendering the valves effective upon a
prossiere in sntd syvsten,

d.In g presstre systefi,
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pump, of a motor for continuously driving said pump,
electromagnetic mechanism normally mechanically asso-
ciated with the valves of said pump, to prevent actuation

thereof, whereby said pump is ineffective, and electrical

means contmlled by the pressure in the system for actuat-
ing said electromagnetic mechanism to allow actuation of
said valves upon a eertem m1n1m11n1 pressure in saigd

- system,

10

5. In a DIGSSHie system ‘rhe combination w1th a fluid
pump of an electric motor for continuously driving said
puamp, eleetmmaguetm mechanism associated with the
suction valves of said pump, sald electromagnetic mech-
anism upon maximum pressure In said system being
adapted to mechanically’ prevent actuation ef sdid suction,

valves to render said pump Iineffective, and means con-
trolled upon a certain minimum pressure in said system
fer caunsing actuation of said elef_tlemagnetie' means to
release said eU(tleu valves m allow said pump te become

efiective, . .
6. In a pressure eystem. the combination with e-ﬂui_d

- bump, of a motor for continuously driving said pump,

electromagnetic mechanism uassociated with the suction
valves of said pump, a circuit for said electromagnetic
mechanism directly controlled by the pressure in said
sysiem, means upon a maximum pressure in said system
forr opening said ecirecuit through said eleetromagnete,

said electromagnets being adapted when deénergized to

niechanically cause unseating of the suction valves to

render the pump ineffective, and means upon minimum
pressure in said system for controlling said cireuit to.
cause energization ef smd EIECtIOHlng]etlc means to re--

lease said suction valvee whereby Sdld pump bhecomes

effective,

7. In a pressure system, the combination with-' a fluid
pump, of a motor continuously driving said pump, means
for rendering the suction valves of said pump .inoperative
during a maximum pressure in said system, and means for
rendering said valves operative during a mmimum pressure
In said system.

S, In a plessure syetem the combination Wlth a fluid

“pump, of a motor continuously driving said pump, me-
chanical means for rendering said pump ineffective during
- maximum pressure in sald system, and 'eleetiemagnetie

means for eetuatmg said mechanical means to render said
pump effective.

0. In a pressure system, the eemblnetien with a fluid
pnmp of a motor continuously driving said pump, me-
chanical means for rendering said pump ineffective upon

maximum pressure in said system, and electromagnetie
means directly controlled by the pressure in said system-

actuating said mechanical means to allew effective
- uperation of said pump. '

for

10. In a pressure system, the combination with a fluid
pump, of an electric motor : eentinuously dmving sald

pump, a circuit for said motor, meehanieal means asso-

ciated with the valves of said pump for rendering said
puinp inoperative during maximum pressure In said system,
and e]ectmmagnetic means controlled directly by the
pressure In said system- for actuating said mechanical
means to aliew effective operation of said pump, the cir-
cuit for said electromagnetic meehemsm being entu'elv
independent of the motor circuit.

11. In & pressure system, the combination with a ﬂuid

pump, of a motor for continuously driving said pump,

-electromagnetic means associated with the valves of sald
pump, said electmmaenetie means upon maximum pressure
in said system being mechanically disposed to render .said

valves inoperative to prevent effective operation of the

pump. a cirenit for said electromagnetic mechanism, and
meinns controllied hy the preeeure in the system for con-
trolling said cireuit, said meene upon minimum’ pressure.

in said system being actuated to close said circuit to actu-

| ulett said electromagnetic mechanism to release the valves |

of the pump to allow effective operation thereof. |

12, In a pressure system, the combination. with a fluid
pamp. of 2 motor for continuously driving said pump, elec-
tromagnetic means associated with the valves of said
Dump, m:ui ele{rlcmmgnetie means upon maximum pressure

in sukd system being mechanieally disposed to render said

vialves inoperative to prevent effective operation of the

sure in said system causing

3

pump, & circuit for said electromagnetic mechanism, me:me_

controlied by the pressure in the system for controlling
said. cn-cuit said means upon minimum pressure in said

electromagnetic meehamem to release the valves of the

‘pump to allow effective operation thereof, and means for

allowing actuation of said electromagnetic mechanism enly

‘when said moter is at normal speed. |
13. In a pressure system, the combination with a fluid

pump, of an electric motor for continuously driving said
pump, means for. rendering the valves of said pump in-
operative upon maximum pressure in g system, means for

rendering said valves operative upon minimum pressure in

- 95

the system, a elreult for said motor, restricting means in
said circuit for gradually brmging eald motor to normal

speed, and means for preventing said valves from becoming
~operative until said restrieting means is actuated to bring

said metm to nermal speed.

14. In a pressure system, the eembmation with a fluid
pump, of an electric motor for driving said pump, electro-

magnetic mechanism associated with the suction valves of
said pump,. said eleetremagnetie mechanism being nor-

- mally mechanically disposed to p1even1: actuation of said
valves upon maximum pressure in said system, a circuit

for said motor, a starting resistance in said- circuit for
said motor, a circnit for said eleetlemegnetle mechanism,
pneumatic - switching means controlled directly by the
pressure in the system for controlling said electromag-
netic mechanism eircuit, a certain minimum pressure in

“sald system causing actuation of said pneumatic mechan.
Ism to close said circuit at one point, and normally open

contacts adapted to be closed only when said motor has

been brought to normal speed, energization of said electro-
magnets upon closure of their circuit causing said suec-

tion valves to De released te allow eﬁective operation of
- the pump. -

15. In a pressure system, the combination with a fluid
pump for supplying said system, of a motor for continuously
driving said pump, mechanism for normally mechanically
maintaining the valves of the pump in an ineperative con-

dition upon maximum pressure in the system, electro-

maenetie ‘mechanism adapted upon energization to release

sald valves to allow effective operation of the pump, a cir-.

cuit for suid -electromagnetic mechanism directly con-
trolled by the pressure in sald system when said motor is
at normal speed, and means for maintaining said cireuit
in an open condition until said motoy reiches normal speed

“upon the initial starting thereof.

16. In a pressure system, the combination with a fluid
pump for supplying saild system, of an electric metur
for eentinuuuely actuating the piston of said pump, means

- for preventing actuation of the valves of the pump upon

maximum pressure in said system, eleetlemagnetic mesins
associated with the pump valves adaptéd upon energiza-
tion to release the valves to allow effective operation of
the pump, a ecircuit for sgid electromagnetic .means, addi-
tional electromagnetic means controlled by the pressure
in the system for contrelling said circuit, minimum pres-

energize said electromagnetic means, a maximum pressire

in the system causing said civcuit to be opened, a circuit
for

starting said motor, and means associated with said rheg- -
stat for closing said electromagnetic circuit after

said motor, a rheostat in said cireuit for initially

said

rheostat has been actuated to bring said motor to normal

speed. |
17. In a pressure system, the combination with a Auid

‘pump for supplying sald system, of a motor for continu-

ously 1eup1;eee,tinfr the pleten of snid pump, meqne N880-

-clated with the suction valves of said puUmp for IlﬂI‘IIL’l]l}
rendering said pump ineffective, electromuagnetic means for |

causing said valves to become operative,
for

and a circuit
sald electromagnetic mechanism directly contraolled by

the pressure in the system, minimum pressure in said sys-.

tem eausing closure of said circuit wher eby said electro-
mi tgne‘rm means hecomes active to render said pump effect-
ive, maximum pressure  causing opening of said circuit
wherehy said electrom:gnetic mmna hee umr-e inactive and
the pump ineffective, |

18. In a pressure system, thoe combination with a {luid

sald circuit to be closed to.

system being actuated to close said cireuit to eetuate said
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pump for supplying said system, of an electric motor for
continuously driving said pump, means for normally ren-
dering th=2: pump ineffective, electromagnetic means for
rendering the pump effective, an electric. circuit for said
electromagnetic means normally discontinuous, means con-

trolled directly by the pressure in the system for con-

trolling the continuity at one point of the circuit, starting

means for gradually suppl}*ing'currrent to said motor, and

means associated with said starting means for controlling
the continuity of the electromagnetic circuit at a second

point, the circuit at said point being closed odly after
. actuation of the starting means to:-bring the motor to
normal speed, minimum pressure in said system causing

closure of the electromagnetic circuit at the first point to

cause energization of the electromagnetic meanl to render
. the pump effective.

In a fluid pressure system, the combinqtiﬂn wﬂh a

19.

low pressure and a high pressure pump, of an electm@
motor for continuously and mmultaneously actuating the

pistons of said pumps, valves for each pump, means upon

 maximum pressure in the system for rendering the valves

of the pumps inoperative, electromagnetic means con-

"_trolled by thie.préssure in the system for rendering the

25

40
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valves of the low. pressure cylinder operative, and. pneu-
matic . means controlled by the pressure in the system for

rendering the valves of the high pressure cylinder- Oper- |

ative, Whereby Sﬂlﬂ pumps may become effective.

-20. In a fluid pressure system, the combination with a |

low pressure and a high pressure pump, of an .electric
motor for continuously driving the pistons of said pumps,
means. for gradually connecting said motor in circuit,
vitlves for each pump, means for normally rendering the
valves of the pumps inoperative, electromagnetic means

. controlled by the pressure in the system for rendering the

valves of the low pressure pump effective after the motor
has reached normal speed, and pneumatic means connected
with the supply systein for rendering the: valves of the
high pressure pump operutwe after the motor has reached
normal speed. - -

21. In a pressure system, the combination w;’th a low
pressure and a high pressure pump, of a pressure system
supplied thereby, an electric motor for continuously and
simultaneously driving the plSthS of said pumps, means
for gmdually connecting said motor in circuit, valves for
said pumps,. means for normally rendering said valves in-
operative, electr omagnetlc means associated with the valves
of the low pressure pump adapted upon actuation to ren-
der said valves operative, pneumatic mechanism connected
with the pressure system and adapted upon actuation to
render the.valves of the high pressure pump operative,
electromagnetic mechanism controlling said  pneumatic
mechanism, a -eircuit including the eleciromagnetic mech-
anisms, a switch controlled by the pressure in the system
for controlling said circuit, said switeh upon minimum
pressure in the system causing closure of said circuit
through said electromagnetic mechanisms after said motor
has reached normal speed, whereby the valves of the

'pumps are rendered operative and the pumps effective.

In 1 pressure system, the combination with a high
pleaqu:e and a low pressure pump connected with the pres-
sure system, of a motor for continuously reciprocating the
pistons within said pumps, val.es for said pumps, electro-
magnetically controlled means associated with the valves
and controlled Qdirectly by the pressure in the system,
minimum pressure in the system causing actuation of said
electromagnetic mechanism 'to render the vialves operative,
and maximum pressure in the system causing actuation of

electromagnetic mechanism to cause the valves to again
hecome 1n0pe1 ative,

23. In a pressure system, the combinatlon with a high
pressure pump and a low pressure pump for supplying
the system, of an electric motor for continuously recipro-

cating the pistons of said pumps, mechanical means for |

normally rendering the valves of said pumps inoperative,
whereby. said pumps are ineffective, alectromagnetic mech-
anism assoclated with the mechanical means and adapted

" upon energization to cause actuation thereof to allow
the valves to operate to render the pumps effective, a cir-
‘cuit fot said electromagnetic mechanism, and additional
electromagnetic means controlled’ duecthr by the p1es3ure_

“plied by said compressor,

858,470

in the system for controlling said circuit, minimum
pressure in said system causing said additional electro-

- magnetic means to close the cireuit whereby said valve

controlling electromagnetic means become energized to
allow operation. {i‘ffthe valves, maximum pressure in the
system causing- said.additional electromagnetic means to
open the circuit whereby said valve electromagnetic means
become inert and said pumps ineffective.

24, In a pressure system, the combination with a high
pressure pump and a low pressure . pump connected with
the s*r)stem, of an electric motor for continuously' rec/pro-
cating the pistons of said pumps, mechanlcal means asso-
ciated with the suction valve of the pumps for rendering

‘said valves inoperative, electromagnetic means for actu-

ating said mechanical means to allow operation of the
valves, and an electric eircuit for said elecnomagﬂetlc
mechanism controlled directly by the pressure in the sys-

‘tem, sald circuit upon maximum pressure in the systemn
- being opened to render the electromagnetic mechanism

inert and the mechanical mechanism cffective, minlmum
pressure ‘in the system causing closure of said cireuit
whereby said electromagnetic means becomes ener ﬂ'uzed
and said valves rendered operative,

25. In combination, a fluid pump, a motor driving said
pump, a4 pressure systerm supplied by said pump, means
for controlling the supply .of energy to said 'motor, and
means associated with the valves of sald pump for auto-
matmally placing said valves in an inoperative condition
when maximum value of the pressure in sald system is

. reached and maintaining them In inoperative condition

until minimum pressure is reached.
26. In combination, an  air compressor,
motor driving said compressor,

an electrie
a pressure system sup-
switching means for controlling
the supplﬂv of current to sald motor, and means for auto-
matically opening the suction valves of sald pump when
maximum vaiue of the pressure in said system holding
them in such .open condition until minimum pressure is
roached.

27. In combination, a fluid pump, an ‘electric motor
driving said pump, a pressure syste supplied Dby said
pump, Switchln;., means for controlling the motor cirecuit,
a valve connecting with each end of the pressure cylinder,
and means for simultaneuuqu maintaining said valves ‘in
an open condition during a CEltﬂln mm-.lnlum presaqm
range in said system,

28. In combination, a fiuid pump, an electric motor
driving said pump, a pressure system supplied by said
pump, switch means for controlling the motor cirenit, a
valve connecting ii?ith_each end of the pump eylinder,
means for maintaining said valves in an open condition

during the continuance of a maximum pressure In said
| system

m, and an electromagnetic mechanism serving after
pressure in said system is sufficlently decrecased to allow
the closure of said wvalves.

29, In combination, a fluid pump having valves, a
motor driving said pwnp, a pressure system fed by said

pump, means for preventing the actuation of said valves

during a maximum pressure in said system, and electro-
magnetic mechanism serving to allow said valves to he

actuated during a minimum pressure in said system.

30. In combination, a fluld pump, a motor driving said
pump, & pressure system supplied by said pump, check
valves for said pump, means for normally maintaining
said check valves in an open condition, and electromagnetic

‘means for rendering said valves operative upon a certain

minimum pressure being reached in said pressure systemn.

31. In combination, a fluid pump, a motor
ously driving said pump, a pressure system supplied by
said pumjp, check wvalves for said pump, eclecetromagnetic

| means controlled by the pressure in said system and asso-
clated with

the wvalves for allowing actuation of said
valves upon minimum préssure in said system, and means

~upon inertuness of sald electromagnetic means for render-

ing sald valves inﬂperatwe
32. In combination, a #iuid. pump, a motor continuously

l-]—-

driving said pump, a pressure system supplied by said

| pump, check valves for said pump, means upon maximum
pressure in said system for maintaining said valves off

their seats to render said pump inoperative, and elecetro-

continu-
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- magnetic means upon minimam pressure in said system for
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releasing said valves, whereby said pump becomes oper-
ative. - '

53. In combination, a fluid pump, an electro motor for
continuously driving said pump after being started, a

pressure system supplied by -said pump, switching means .
for controlling the motor circuit, a valve connecting with

each end. of the pump cylinder, means for maintaining
sald valves inoperative during the continuance of a maxi.
mum pressure in said system to ‘render the pump in-

effective, electro-magnetic mechanism ‘serving after the
- pressure in said system 1is sufficiently decreased to allow

the closure of said valves, whereby said pump  becomes
ineffective, and means - associated with the switching
means of the motor circuit for preventing actuation of
the  electro-magnetic mechanism until the motor has
reached nermal speed. |

34. In a fluid pressure system, the combination with a

low pressure and the high pressure pump, of an electric

motor for continuously driving the pistons of said pumps,
discharge valves for the low pressure pump connected with
a low pressure reservoir, discharge valves for the high
pressure pump connected with a high pressure main reser-
voir, suction valves for the low pressure pump receiving

from the atmosphere, suction valves for the high pressure
_ pump receiving from the.low pressure reservolr, means |
upon maximum pressure in the system. for rendering the |
suction valves of the pumps inoperative to prevent effect-
ive operation of the pumps, and ‘means upon minimum !

pressure in the gystem for rendérin_g the suction valves op-
erative, whereby the ‘pumps become effective, -
39. In a fluid pressure system, the combination with a

l low pressure and a high pressure pump, of an electric mo-
- tor for continuously and simultaneously actuating the pis-

36

tons of said pumps, discharge valves for the low pressure
pump connected with a low preéssure reservoir, discharge

. valves for the high pressure pump connected with a high

pressure main reservoir, suction valves for the low pres-

sure pump receiving from the, atmosphere, suction valves
for the high preéssure pump receiving from the low pres-

sure reservoir, mechanical means for rendering the valves
of the low pressure pump inoperative, mechanical means

actuated by the fluld from the low pressure reservoir for .

rendering the suction valves of the high pressure pump in-
operative, electro-magnetic means controlled directly by
the pressure in the system for actuating said mechanical
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5

means associated with both pumps to allow operation of -

- the suction valves thereof upon minimum pressure in the

system, and means upon maximum pressure in the system
for causing said electro-magnetic means to become inactive,
whereby the valves of the pumps are again rendered inop-
erative, B | | -

In- witness whereof, 1 hereunto subgecribe Iy name this

14th day of November, A. D., 1904, |

. WALTER J. RICHARDS.
Witnesses : | L ' o
- JoEN E. HUBEL, | |

. W. L. MARrcY..
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