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To all whom it mey concern: . Co
Be it known that I, WarrER J. RILHARDS a citizeh of
the United States, residing at Milwaukee, in the county
of Milwaukee and State of ‘Wisconsin, have invented a
certain new and useful Improvement in Fluid-Pressure
Systems, of which the following is a full, clear, concise,

and exact description, reference being had to theaccom-'

panying drawings, forming a part of this specification.
My invention relates to means for controlling the op-
eration of pressure systems, particularly those in which

7 -pumps Or COmMPressors . are contmuously driven . by

means of an electric motor and the main object of my in-
vention is to prov1de means depending directly upon
the pressure in the system-supplied for rendering the
compressors effective during a certain range of minimum

pressure in the system and forrendering the compressor‘

ineffective when a certain maximum pressure in the

. system is reached.
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" the piston of the compressor.

Inmy co-pending application, Serial No. 164,085, filed

-July 2, 1908, Thave described a system m/whlch the op-

eration of the motor depends upon and,is controlled by
the pressure in the system, thé motor: operatmg upon
existence of a certain range of minimum pressure in the
system and being disconnected from its supply circuit

when'a certain maximum pressure is reaehed In my

present invention, however, the mofor ig cqnnected di-
rectly with the supply source and contmuously drives

contmuously driven, is rendered ineffective during
maximum pressure in the system supplied and I asso-
ciate electromagnetic means with the valves thereof for
rendering the compressor effective aftera certain mini-

mum pressure. is reached -and these electromagnetlc
means are included in a ¢ircuit controlled directly by:

the pressure in the system supplled ‘T also provide au-
tomatic means for preventing effectlve actuation of the
compressor until the motor has been brought to its nor-
mal speed. 1 also employ a high pressure and a low
pressure compressor for supplying the pressure system,
the pistons of the compressors being connected in tan-
dem and with the driving motor.

My invention will be best understood when - de-
scribed with reference to the accompanying drawing
in which I have shown diagrammatically a . pressure
system in which a low pressure cylinder 1 and 2 high

pressure cylinder 2 are connected respectively with an |

intermediate reservoir 3, and a main reservioir 3’. The
respective pistons 4 and 5 are connected to a common
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 conmected

" with the intermediate reservoir and with suction valves.-

13 and 14 receiving from the atmosphere, while the
high pressure cylinder is prov1ded with discharge

. valw es 15 and 16 connected with the main reservoir and

THe compressor, although

suction valves 17 and 18 receiving from the intermedi-
ate reservoir through a pipe 7/. 0
ably of the shunt type and has a field winding 19 and an

‘armature 20, the field winding being shown as connect-

ed djrectly with the supply circuit 21 by means of a
switch 22 and the armature ig adapted for connection
with the supply circuit by means.of a rheostat compris-
ing resistances 24 and a rheostat lever 25. The motor
after being started is intended to'run continuously to
continuously drive the pistons_of the COIMPressors.

Normally, however, or during maximum Pressure in the

supply circuit, the suction valves of the compressors are
rendered inoperative to prevent effective operation' of
the compressors. For the high pressure cylinder, for
instance, I employ a by-pass 26 which is normally open
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
compressor ineffective. This electromagnetic mech-

| anism consists of an electromagnet frame.28 suspended

from the compressor wall and which supports an ener-
gizing Wmdmg 29 surrqunding a reciprocating core 30.

. This core is suspended from a lick 31 and connected

with one end of a lever 32 pivoted to an extension 33
from the field frame 28. The end 84 of the lever 32 is
disposéd 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.
tion, however, of the energizing winding 29 the lever is
removed to allow effective actuation of the suction
valve and the compressor then becomes eﬁectlve R

A pneumatic cylinder 36 is provided with a piston 37
whose rod 38 engages the end of a valve lever 39 con-
nected with the vilve 27 in the by-pass 26. A coil
spring 40 within the cylinder 36 normally maintains the

plston at the end of the cylinder and holds the valve 27 .

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

Upon energiza-,

The end of the cylinder 36 may be :

The motor 10 is prefer- -
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connected with the reservoir 3 through a valve 41 which

"normally connects the cylinder with the atmosphere

outlet 42 through the valve channel 43. A solenoid
core 44 connects with the valve lever 45 and the weight
of the core normilly holds this lever to maintain con-
nection between the cylinder 36 and.the atmosphere,

-as shown. Upon energization of the solenoid wmdmg

100

45, however, the core is raised and the valve njoved un- .

til the passage 48 connects. the cylinder 36 with the out-
let 46 leading to the reservoir 3, asshown in dofted lines.
Upon pressure bemg thus adlmtted to the cylinder 36

105

the piston 37 is driven forwardly and the “yalve 27 -

closed to allow the. hlgh pressu.re compressor to ecome
effective.
A Bourdon gage 47 hasiits actuatmg tube 48 connecb-

ed with the reservoir 3/ through piping 49, the end of
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said tube being connected through link mechanism 50
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 54/’ consists of a core 55/, a winding
567, a switch arm 57/ and the contacts 58’ and 59/,

The minimum gage contact 52 connects with the
main 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 56 and with the gage arm 51 through the
conductor 63/. The contact 58’ conmnects with the
main 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 conirolling 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 in 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 ineffective independent of the pressure
in the system. When the rheostat avm is brought to its
last position it will electrically connect the contacts 67,
68 to complete at this point the circuit including the
compressor controlling electromagnetic 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 circuit will*then flow from
the main 63 through the switch 61, conductor 60/, con-
tact 52, switch arm 51, conductor 83/, 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/, 59’. 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 moved 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 atiraction 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 air into the main reservoir 3.
The connection of the contacts 38 and 59 by the switch
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arm 57, closes a short circuit about the gage contact 52
and gage arm 51, current then flowing directly from the

‘conductor G0’ to the windings 56 and 56/, and the gage

is thus protected from continued heavy current flow.
The effective operation of the compressors continues
until a certain 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 62. The contacts 58 and 59 upon release of the core
55 with switch arm 57, will be disconnected, thus open-
ing the circuit through the windings 56 and 56/, where-
upon the contacts 58’ and 59” will also be disconmected,
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 heing
released, returns the valve 43 to connect the cylinder
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 ineffective, 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
again become effective until the maximum pressure is
again reached, and so on.

I have thus shown a system in which the driving mo-
tor continuously runsindependently of the pressure in
the system and in which the effective operation of the
compressors actuated by the motor is'dependent upon

" electromagnetic controlling means included in o 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 maximum pressure is reached. I have also rendered
it impossible to throw the full compressor Toad on the
motor until the motor has been brought (o its normal
speed.

As many modifications may he made in the construc-
tion and arrangement of the various pasts of the system,
I do not wish to be limited to the exact arrangement
and construction herein shown.

I claim as new and desire to secure by Letters Pat-
ent:— .

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

2, In a pressure system, thie combination with a fluid
pump, of a motor fof continuously driving sald pump,
circuit for sald motor, means for rendering said pump
ineffective upon maximum pressure in sald system. and
electrical means independent of said motor clrenit for
rendering said pump effective upon a minimum pressurs
in said system.

3. In a pressure systém, the combination with a tuid
pump, of a motor for continuously driving said pump,
mechanical means for rendering the valves of said poap
inoperative upon maximum pressure in said systenn, and
clectrieal means independent  of  the
rendering the valves effeetive upon a

motor cireuit for
certain minimam
pressuee in safd systen.

4o a pressure systeny, (he combination with o g
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- uperation of said pump.
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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 controlled by the pressure in the system for actuat-
ing said electromagnetic mechanism to allow actuation of
said valves upon a certain minimum pressure in saif
system. ‘ R

5. In a pressure system, the combination with a fluid
pump, of an electric motor for continuously driving said
pump, electromagnetic mechanism associated with the
suction valves of said pump, said electromagnetic mech-
anism upon maximum pressure in said  system being

adapted to mechanically prevent actuation of said suctiom!

valves to render said pump ineffective, and means con-

trolled upon a certain minimum pressure in said system
for ‘causing actuation of said electromagnetic’ means to-
release said suction valves to allow said pump to become:

effective, ,
6. In a pressure system, the combination with a fluid
pump, of a motor for continuously driving said pump,
electromagnetic mechanism associated with the suction
valves of said pump, a circuit for said electromagnetic
mechanism directly controlled by the pressure in said

system, means upon a maximum pressure in said system

for opening said circuit through said electromagnets,

said electromagnets being -adapted when deénergized to

mechanically cause unseating of the suction valves to
render the pump ineffective, and means upon minimum
pressure in said system for controlling said -circuit to

cause energization of said electromagnetic means to re- -

lease said suction valves whereby said pump becomes
effective.

7. In a pressure system, the combination with a fluid
pump, of a motor continuously driving snid 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 minimum pressure
Jn said system. . '

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

_pump, of a motor continuously driving said pump, me-
“chanical means for rendering said pump ineffective during

maximum pressure in said system, and electromagnetic
means for actuating said mechanical means to render said
pump effective. :

9. In a pressure system, the combination with a fuid
pump. of a motor continuously driving said pump, me-
chanical means for rendering said pump ineffective upon

maximum pressure in said system, and electromagnetic !

means directly controlled by the pressure in.said system
for actuating said mechanical means to ‘allow effective

10. In a pressure system, the combination with a fluld
pump, of an electric motor : continuously driving sald
pump, a circuit for said motor, mechanical means asso-
ciated with the valves of suid pump for rendering said
pump inoperative during maximum pressure in said system,
and electromagnetic means controlled directly by the
pressure in said system- for actuating said mechanical
means to allow effective operation of said pump, the ecir:
cuit for said electromagnetic mechanism being .entirely
independent of the motor circuit. - .

11. In a pressure system, the combination with a fluid
pump, of a motor for cqntinuously driving said pump,

5 .electromagnetic means associated with the valves of said

pump, said electromagnetic means upon maximum pressure
in said system being mechanically disposed to render.said
valves inoperative to prevent effective operation of the
bump. a cirenit for sald electromagnetic mechanism, and
means controlled by the pressure in the system for con-
trolling said cireunit, said means upon minimum’ pressure
in said system being actuated to close said circuit to actu-

" ate, said clectromagnetic mechanism to release the valves

of the pump to allow effective operation thereof.

12. In a pressure system, the combination with a fluid
pump. of a motor for continuously driving said pump, elec-
tromagnetic means associated with the valves of said
pump. said electromagnetic means upon maximum pressure
in said system being mechanically disposed to render said
valves inoperative to prevent effective operation of the

2

pump, & circuit for said electromagnetic mechanism, méans
controlled by the pressure in the system for controlling
said. circuit, said means upon- minimum pressure in said

system being actuated to close said cireuit to actuate said .

electromagnetic mechanism to release the valves of the

‘pump to allow efféctive operation thereof, and means for

allowing actuation of said electromagnetic mechanism only
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 a system, means for,

‘rendering said valves operative upon minimum pi‘essure in

the system, a circuit for said motor, restricting means in
said circuit for gradually bringing said motor to normal
speed, and means for preventing said valves from becoming

| operative until said restricting means is actuated to bring

said motor to normal speed.’

14. In a pressure system, the combination with a fluid
pump, of an electric motor for driving said pump, electro-
magnetic mechanism associated with the suction valves of
said pump,. said electromagnetic mechanism being nor-

mally mechanically disposed to prevent actuation of said

valves upon maximum pressure in said system, a cireunit
for said motor, a starting resistance in said’ circuit for
said motor, a circuit for said electrdmagnetic mechanism,
pneumatic ' switching means controlled directly by the
pressure in the system for controlling said electromag-
netic mechanism circuit, 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 suc-
tion valves to be released to allow effective 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 inoperative con-
dition upon -maximum pressure ‘in the system, electro-
magnetic ‘mechanism adapted upon energization to release
said valves to allow effective operation of the pump, a cir-
cuit for said electromagnetic mechapism directly con-
trolleq by the pressure in said system when said motor is
at normal speed, and means for maintaining said eircuit
in an open condition until said motor reaches normal speed

"upon the initial starting thereof.

16. In a pressure system, the combination with a fluid
pump for supplying sald system, of an electric motor
for continuously aetuating the piston of said pump, means
for preventing actuation ‘of the valves of the pump upon
maxjmum pressure in said system, electromagnetic means
associated with the pump valves adapted upon energiza-
tion to release the valves to allow effective operation of
the pump, a ecircuit for said electromagnetic means, addi-
tional electromagnetic means controlled by the pressure
in the system for controlling said circuit, minimum pres-
sure in said system causing said circuit to De closed to
energize sald electromagnetic means, a maximunm pressure
in the system causing said circuit to he opened, a circuit
for said motor, a rheostat in said cireuit for initially

starting said motor, and means associated with said rheo- -

stat for closing said electromagnetic circuit after said
rheostat has Deen actuated to bring said moter to normal
speed.

17. In a pressure system, the combination with a fluid
pump for supplying said system, of a motor for continu-
ously reciprocating the piston of said pump, means asso-

-ciated with the suction valves of said pump for normally

rendering said pump ineffective, electromagnetic means for
causing said valves to become operative, and a circuit
for said electromagnetic mechanism directly contralled by
the pressure in the system, minimum pressure in said SyS-
tem causing closure of said circuit whereby said electro-
magnetic means hecomes active to render said pump effect-
ive, maximum pressure causing opening of said cireuit
wherehy said electromaguetic means hecomes inactive and
the pump ineffective.

18, In a pressure system, the combination with a fluid
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pump for supplying said system, of an electric motor for
continuously driving said pump, means for normally ren-
dering th2: 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 supplying current 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 elosed oxly 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 electlomwgnetlc means to render

- the pump effective.

19. In a fluid pressure system, the combinqtion Wlfh a
low pressure and a high pressure pump, of an electrié
motor for continuously and sxmult‘lneously 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 the préssure in the system for. rendering the
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valves of the low. pressure cylinder operative, and. pneu-
matic.méans controlled by the pressure in the system for
rendering the valves of thé high pressure cylinder - oper-
ative, whereby. Sﬂld pumps may become effective.

20. In a fluid pressure system, the combination with a
low pregsufe and a high pressure pump, of an .electric
motor for continuously driving the pisfons of said pumps,
means. for gradually connecting said motor in cireuit,
vialves 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 systetn for rendering the valves of the
high pressure pump operatlve ‘after the motor has reached
normal speed.

21. In a pressure system, the combmqtlon with a low
pressure and a high pressure pump, of a pressure system
supplied thereby, an electric motor for continuously and
simultaneously driving the pistons of said pumps, means
for gradually connecting said motor in circuit, valves for
said pumps, means for normally rendering said valves in-
operative, electromagnetic 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 electromagnetic mech-
anisms, a switch controlled by the pressure in the system
for controlling said ecircuit, said switch upon minimum
pressure in the system causing closure of said cirvcuit
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 a pressure system, the combination with a high
ples‘zme and a low pressure pump connected with the pres-
sure system, of a motor for continuously reciprocating the
pistons within said pumps, valves for said pumps, electro-
magnetically controlied means associated with the valves
and controlled directly Dy the pressure in the gystem,
minimum pressure in the system eausing actuation of said
electromagnetic mechanism 'to render the valves operative,
and maximum pressure in the system causing actuation of
electromagnetic mechanism to cavse the valves to again
become .inoperative.

23. In a pressure system, the combination 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, dlectromagnetic mech-
anism associated with the mechanical means and adapted

" upon energization to. cause actuation thereof to allow

80

the valves to operate to render the pumps effective, a cir-

cuit for said electromagnetic mechanism, and additional
electromagnetic means controlled’directly by the pressure

858,470

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

- magnetic means to close the circuit whereby said valve

controlling electromagnetic means become ecnergized to
allow operation.¢f the 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_w’stem, of an electric motor for continuously'reclpro-
cating the pistons of said pumps, mechanical means asso-
ciated with the suction valve of the pum[is for rendering
said valves inoperative, electromagnetic means for actu-
ating said mechanical means to allow operation of the
valves, and an electric circuit for said elecnom.u,ﬂetlc
mechanism controlled directly by the pressure in the sys-
tem, said circuit upon maximum pressure in the system
being opened to render the electromagnetic mechanism
inert and the mechanical mechanism effective, minimum
pressure -in the system causing closure of said cireunit
whereby said electromagnetic means becomes enewued
and sald valves rendered operative,

25. In combination, a fluid pump, a motor driving said
pump, a pressure system supplied by said pump, means
for controlling the supply .of energy to said 'moter, and
meang associated with the valves of said pump for auto;
matichlly 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, an -eleciric
motor driving said compressor, a pressure system sup-
plied by said compressor, switching means for controliing
the suppl& of current to sald motor, and means for auto-
matically opening the suction valves of sald pump when
maximum value of the pressure in said system holding
them in such .open condition until minimum pressure is
veached.

In combination, a fluid pump, an electric motor
driving said pump, a pressure system supplied by said
pump, swltchlng means for controlling the motor circuit,
a valve connecting with each end of the pressure eylinder,

and means for simultaneously maintaining said valves ‘in
an open condition during a certain maximum pressf\re
range in said system.

27.

28. In combination, a fluid pump, an electric motor
driving sajd pump, a pressure system supplied by said
pump, switch means for controlling the motor cireuit, a
valve connecting with each end of the pump cylinder,
means for maintaining said valves in ar open condition
during the continuance of a maximum .pressure In said
system, and an electromagnetic mechanism serving after
pressure in said system  is sufficiently decreased to allow
the closure of said valves.

29. In combination, a fluid pump having valves, a
motor driving said puinp, 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 fluid pump, a motor driving said
pump, a pressure system supplied by said pump, check
valves for said pump, means for normally maintaining
said check valves in an open condition, and electromaghnetic
means for rendering said valves operative upon a certain
minimum pressure being reached in said pressure system.

381, In combination, a fluid pump, a motor
ously driving said pump, a pressure system supplied hy
said pump, check valves for sald pump, electromagneiic

means controlled by the pressure in said system and asso-

ciated with the wvalves for allowing actuation of said
valves upon minimum préssure in said system, and means
upon inertness of sald electromagnetic means for render-
ing sald valves inoperative.

32,

32, In combination, a fuid. pump, a motor continuously

dlivmg 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 electro-

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

33. 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
said valves inoperative during the continuance of a maxi-
murh pressure in said system to -render the pump in-
effective, electro-magnetic mechanism serving after the
pressure in said system 1s sufliciently 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 normal 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 ponnected 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

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

N

470 S
pressure in the system for rendering the suction valves op-
erative, whereby the .pumps become effective.

35. In a fluid pressure system, the combination with a
low pressure and a high pressure pump, of an electric mo-

tor for continuously and simultaneously actuating the pis- -

tons 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

Dressure main reservoir, suction valves for the low pres-

sure pump receiving from the, atmosphere, suction valves .

for the high pressure 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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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 bumps are again rendered inop-
erative, -

In witness whereof, I hereunto subscribe my name this
14th day of November, A. D., 1904,

. - WALTER J. RICHARDS.

Witnesses : . :
JorN E. HUBRL,
W. L. MaArcy.
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