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Toal whom?may concern: - ? 

BeitknownthatI,WAUrERJ.RTcHARDs,acitizehof theUnitedStates,residingatMilwaukee,inthecounty 
ofMilwaukeeand StateofWisconsin,haveinventeda certainnewandusefulImprovementinFluid-Pressure 
Systems,ofwhichthefolowingisaful,clear,concise, 
andexactdescription,referencebeinghadtotheaccom panyingdrawings,formingapartofthisspecifcation, 
Myinventionrelatestomeansforcontrolingtheop 

erationofpressuresystems,particularythoseinwhch 
pumps or compressors are continuousydriven by 
meansofanelectricmotorandthemainobjectofmyin 
ventionisto providemeans dependingdirectly upon 
the pre88ureinthe systemsuppliedforrenderingthe 
compressorsefectiveduringacertainrangeofminimum 
pressureinthesystemandforrenderingthecompressor 
inefective whenacertain maximum pre88ureinthe 
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Inmyco-pendingappication,SerialNo… 164085,fled 
July2,1903,Thavedescribedasystem inwhich theop 
erationofthemotordependsuponandiscontroledby 
thepressureinthesystem,thémotoroperatingupon 
existenceofacertainrangeofminimumpre88ureinthe 
systemand beingdisconnectedfromit88upplycircuit 
whenacertainmaximumpressureis rea?hed In my 
presentinvention,however,themotorisconnecteddi 
rectlywiththesupplysourceand continuodsy drives 
thepistonofthecompressor,Thecompressor,although 
continuousy driven,is renderedinefective during 
maximumpressureinthesystemsuppliedand Iasso 
ciateelectromagneticmeanswiththevalvesthereoffor 
renderingthecompressorefectiveafteracertainmini 
mum pressure.is reachedand the8e electromagnetic 
meansareincludedinagircuitcontroleddirectly by theppessureinthesystensupplied,Ialsoprovideau 
tomatic meansforpreventing efective actuation ofthe 
compressoruntilthemotorha8 beenbroughttoit8nor 
malspeed,Ialsoemployahigh pressureandalow 
pressurecompressorforsupplyingthepressuresystem, 
thepistonsofthecompressorsbeingconnectedintan 
demandwiththedrivingmotor, ”?? 
Myinvention wilbe best understood whende-| 

scribedwithreferencetothe accompanyingdrawing 
in which I have8hown diagrammaticalya pressure 
systeminwhichalowpressure cylinder1andahigh 
Dressurecylinder2areconnectedrespectivelywithan| 
intermediatereservoir3,andamainreservioir3/,The respective pistons4and5areconnectedtoacommon 
piston shaft6,whichisconnectedbyaconnectingrod 
7withthecrankarm8ofthedrivinggear9drivenby 
the electric motor10,The lowpressure cylinderis 
providedwith discharge valves11and12connected 
withtheintermedatereservoirandwithsuctionvalves? 13and14receivingfrom theatmosphere,whilethe 
high pressure cylinder is provided with discharge 

,valves15and16connectedwiththemainreservoirand 

8uctionvalves17and18receivingfromtheintermedi 
atereservoirthroughapipe7/, 
ablyoftheshunttypeandhasafeldwinding19andan 
armature20,thefieldwindingbeingshowna8connect 
ed directlywith the supplycircuit21bymeansQfa 
8witch22andthearmatureisadaptedforconnection 
withthesupplycircuit bymeansofarheostatcompris 
ingresistances24andarheostatlever25,Themotor 
after beingstartedisintendedtoruncontinuouslyto 
continuously drive the pistons?of the compressors? 
Normaly,however,orduringmaximumpressureinthe - 
8upplycircuit,theSuctionvalvesofthecompressorsare 
renderedinoperativetopreventefectiveoperationof 
the compressors,Forthe high pressurecylinder,for 
instance,Iemploya by-pas826whichisnormallyopen 
throughavalve27torenderthiscompressorinefective? 
Withthesuctionvalves ofthelowpressurecylinder, 
however,Iassociateelectromagneticmechanismwhich 
isnormalyadjustedtomechanicalyholdthe suction 
valve8from theirseatstothusrenderthelow pressure 
compres8or inefective,Thiselectromagnetic mech 

|anismconsistsofanelectromagnetframe288uspended 
fromthecompressorwalandwhichsupportsanener 
gizingwinding298urroundingarecprocatingcore30? 
Thiscorei88uspended fromalink3land connected 
with oneend ofalever32pivoted toanextension33 
fromthefieldframe28,Theend34 ofthelever32is disposedbelowthestem35ofthecorrespondingsuction 
valveand pormallytheweightofthecore30cause8the 
lever32tounseatthesuctionvalve?Uponenergiza 
tion,however,oftheenergizingwinding29theleveris 
removed to alow efective actuation ofthe suction 
valveandthe compressorthenbecomeseffective? -? 
Apneumaticcylinder36isprovidedwithapiston37 

whdserod38engage8theend ofavalvelever39con 
nectedwith thevalve27inthe by-pass26,Acoi 
spring40withinthecylinder36normalymaintainsthe 
pistonattheendofthecyinderandholdsthevalve27, 
inanopen positiontorenderthe high pressure com 
Dressorinefective,Theendofthecylinder36maybe 
connectedwiththereservoir3throughavalve41which 
normalyconnect8the cylinderwiththeatmosphere 
outiet42throughthe valvechannel43,Asolenoid core44connectswiththevalvelever45/andtheweght 
ofthecorenormalyholds thislevertomaintaincon 
nection betweenthecylinder36andtheatmosphere, 
asshown,Uponenergizationofthesolenoidwinding 

Themotor10isprefer-· 
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45,however,thecoreis raisedandthevalvemovedun tilthepassage43connect8thecylinder36withtheout 
1et461eadingtothereservoir3,asshownin dotedlines? 
Ugonpressurebeingthusadmittedtothecyinder36 

105 

?he piston37is drivenforwardyandtheyalve27“ 
closedtoalowthehighpressurecompressor tobecome 
efective, ,, 
ABourdongage47hasitsactuatingtube48connect 

edwiththereservoir3/throughpiping49,theendof 
110 



saidtube beingconnectedthroughlinkmechanism50 
witha switcharm 51adapted to engage with a mini 
mumcontactpoint52andamaximumcontactpoin*53, 
Anelectromagneticswitch54consistsofacore55anda 
solenoidwinding56,aswitcharm57securedtothecore 
beingadaptedtoconnectthecontacts58and59upon 
currentfowthroughthewinding56,Asimiarelec 
tromagneticswitch54/consistsofacore55/,awinding 
56?,aswitcharm57/andthecontacts58/and59/? 
The minimum gage contact 52connects with the 

main63through conductor60/andswitch6l,the con 
tact58connectingwithconductor60/through conduc 
tor6l/,The maximumgage contact53connects with 
oneendofthewindings56and56/throughtheconduc 
tor62/,The contact59connectswiththeotherend of 
thewinding56and with thegagearm 51throughthe 
conductor63/,The contact58 connectswith the 
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main60andwiththeotherendofwinding56/through 
conductor64/whilecontact59/connectswithoneend 
ofthe solenoid winding45through conductor 64.”A 
conductor65connectstheotherendofwinding45with 
thewinding29/ofthevalveconlrolingelectromagnet 
28/anda conductor66connectsthe winding29/with 
thewinding29ofthesuctionvalvecontrolingelectro 
magnet28,Topreventenergizationofthesuctionvalve 
electromagneticcontrollingmechanismbeforethemotor 
hasreachednormalorfulspeed,Iassociateswitchcon 
tacts67and68withtherheostatarm25andadaptedto 
beconnected by Saidarmonlyafteraltheresistance24 
has beenremoved from the motor circuit,and conse 
quentythe motorwinotsuddenlybesubjectedto 
the fullefective resistance of the compressors until 
fullyconnectedincircuitandatnornalspeed? 
Theoperation ofthesystemisasfolows:Attheout 

8etthemotorl0isstartedand broughttonormalspeed 
uponactuation oftherheostatarn25toremovethere 
sistance24fromcircuitand duringthistimethecom 
pressorswilbeinefectiveindependentofthepressure 
inthesystem,Whentherheostatarmisbroughttoits 
lastpositionitwillelectricallyconnectthecontacts67, 
68tocompleteatthispoint the circuitincludingthe 
compressor controlingelectromagnetic means?Ifthe 
Dressureinthesystemistoolow,thearu151oftheBour 
dongagewilengagetheminimun contactpoint52,as 
shownindottedlines,andacircuitwillThenflowfrom 
themain63throughtheswitch61,conductor60,con 
tact52,switcharm51,conductor63/,contact59,wind 
ing55ofthe switch54,conductor62/,winding56/and 
conductor64/tomain 60,and switcharms57and57/ 
aremoved toconnectrespectivelythe contacts58,59 
and58/,59/,Currentwinowflowfrom themain60 
throughtheconductor64/,contacts58/,59/,conductor 
64,winding45,conductor65,winding29/,Conductor 
66,winding29,conductor70,contact67,Switcharm25, 
contact68andthrougheonductor71to main63,The 
1evers32and32/wil be movedtoreleasethe Suction 
Valves13and14ofthelow pressure compressorwhich 
willbecome efectiveand willforceairintothe reser 
Voir3,The core44 uponattraction withinthe wind 
ing45wilactuatethevalve41toconnectthecylinder 
36withthereservoir3and upon pressureenteringthis 
cylinderthepiston37willbeactuatedtocauseclosure 
ofthevalve 27andthe high pressurecylinderbecomes 
efectiveaudwilforceairintothemain reservoir3/ 
Theconnection oftheconta(ts5Sand59 bytheswitch 
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arm57,closcsashort circuitaboutthogagc COnta(t52 
andgagearm51,currentthenflowingdirectlyfronthe 
conductor00/tothewindings56and56?,and thegage 
is thus protectedfrom continued heavy currentfow, 
The effective operation ofthe compressors continu(s 
untilacertainmaximum pressureisrcached whenthu 
gagearm51wilengagethemaximum contact58anda 
short circuit will be closedaboutwinding56through 
theconductor63/,gagearm51,contact53and conduc 
tor62/,Thecontacts58and59uponrelease ofthecorc 
55withswitcharm57,willbedisconnoctod,1husopon 
ingthecircuitthroughthewindings56and56/,whcre 
uponthecontacts58/and59/wilalso bedisconnected, 
andthecircuitthroughthecompressorcontrolingelec 
tromagnetic meanswilbeinterrupted,The cores of 
theelectromagnets28and28/which have bocome de 
energizedwilmovethelevers32and32/toaginraise 
thesuction valves13,14fromtheirseatstorenderthe 
1ow pressureinefective,The solenoid core44 heing 
released,returnsthevalve43toconnect th( cylinder 
36with theatmosphereand the spring40roturnsthe 
piston37toitsnormalpositiontocausethevaive27in 
theby-pass26tobeopenedandtheligh pressuro com 
pressoralso becomesinefective,the motor,however, 
continuingtooperate,Upon minimumpressurehoing 
again reached,the various electromagnetic nechan 
ismswilagain becomeactiveandthecompressorswill 
again becomeefective untithe maximumprossureis 
againreached,and Soon? 

I havethusshownasysteminwhich thedriving1no 
torcontinuouslyiunsindependently ofthe pressurein 
thesystemandin whichtheeffective operation of thc 
compressorsactuated bythemotorisdependontupon 
electromagneticcontrolingmeansincludedinacircuiu 
directlycontroled bythepressureinthesystem,the 
compressors beingefective duringacertain range of 
minimumpressureinthesystemandinefectivewhen 
amaximum pressureisreached,I havealsorondered 
itimpossibletothrowthefulcompressorloadon the 
motor untithe motor has been broughttoits nornal 
speed. 
Asmanymodificationsmay bemadeinthe construc 

tionandarrangementofthevnriouspaftsofthesyston, 
Idonot wishto belimited tothe cxactarrang(nnont 
and construction hereinshown. 
Iclaimasnewand desiretosecure by Lettors Pat 

ent? ? - 

1,In a pressure system,the combination with n thid 
Dump,of 1n electric mot(r driving snid 1?utnp,11}x:1ns for 
rendering valvesufsnid Dun1)inefective upou n mxinum 
pre8Sure in Stlid Systen,nnd electron:1?nutix 11(:111s fur 
automnticaly rendering said vnives efective u}on n(or 
tain minimum pressure in snid system indepundently of 
said motor, 
2,1n a pressure system,the comiination witi a fhid 

Dunp,of a motor for continuously driving sild iump?“a 
Circuit for said motor,menns for rendering s:id i)111111? 
inefective upon maximun pressure in snid systen,and 
electrical 1neans independent of snid moto ·ireuit for 
rendering said 1)11np efective upon : minin11 1)tessur: 
in Said System? 
3?In a Dressure System,th(?('Oml)ination wit a H1i(1 

1)ump,of a motor for eontinuously driving said 1)uuh, 
nochani(nl neans for renderinx tho valvus ( stid 1nn11 
inouurntive upon n:txinum 1)russuro in sid systuH1,11ut 
ul{utri(":11 means i1}(tehe11d("111()f {11(,1H1}1(?”·ir“??1 for 
rendering the v:11ves of(x1iv·u;n : (urt:i 
1russur i s;id syst 
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ui)eration of said pump? 

· HAshid electromagnetic mechanism to release the valves 
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pump,of a motor for continuously driving 8aid pump, 
electromagnetic mechanism normally mechanically asso 
ciated with the valves of said pump,to prevent actuation 
thereof,whereby said pump is inefective,and electrical 
means controlled bythe pressurein the system foractuat 
ingsaidelectromagnetic mechanism to allow actuation of 
said valves upon a certain minimum pressure in Said 
System? - - · - 

5,In n pressure system,the combination with a fuid 
pump,of an electric motor for continuously driving Said 
pump,electromagnetic mechanism associated with the 
suction valves of said Dump,said electromagnetic mech 
anism upon maximum pressure in said,system being 
adapted to mechanicallypreventactuation of said suction, 
vn1vesto render said pump inefective,and means con 
troled upon acertain minimum pressure in Said system 
fer cansing actuation of said electromagnetic means to 
releasesnid suction valves to ailow Said pump to become” 
efective? · - 

6·In a pressure system,the combination with a fuid 
pump,of a motor for continuously driving Suid pump, 
electromagnetic mechanism associated with the Suction 
vaives of said pump,a circuit for said electromagnetic 
mechanism directly controHed by the pressure in said? 
system,means upon a maximum pressure in said 8yStem 
for opening said circuit through said electromagnets, 
said electromagnets being adapted when deenergized t0 
nechanica11y cause unseating of the suction valves to 
render the pump inefective,and means upon minimum 
?ressure in said system for controling said circuit to 
cause energization of said electromagnetic means to re 
1ease said suction valves whereby said pump becomes 
efectiVe. 
7,In a pressure system,the combination with a fuid 

pump,of a motor continuously driving snid pump,means 
forrendering thesuction valves of said.pumpinoperative 
duringa maximum pressure in saidsystem,and means for 
renderingsaid valves operative duringaminimum preSSure 
?in Said system? · - 

8,In a pressure system,the combination with a fuid 
pump,of a motor continuously driving said pump,me 
ehanica1meansforrenderingsaid pumpinefective during 
naximum pressure in said 8ystem,and electromagnetic 
meansforactuatingsaidmechanica1meanstorendersaid 
pumpefective?’ 
9,Ia a pressure system,the combination with a fuid 

pump,of a motor continuously driving Said pump,me… 
(hnnical means for rendering said pump inefective upon 
maximum pressure in Said system,and electromagnetic 
means direety controlled by the pressure in 8aid 8ystern 
for actuating said mechanical means to alow efective 

10,In n pressuresystem,the combination with afuid 
pump,of an electric motor continuously driving Sald 
nump,a circuit for said motor,mechanica1 means asso 
ciated with the valves of said pump for rendering said 
1)ump inoperative during maximum pre88ure in Said system, 
and electromagnetic means controlled drectly by the 
pressure in 8aid system·for actuating said mechanical 
meansto alow efective operation of said pump,the cir 
cuit for 8aid electromagnetic mechani8m being entirely 
independent of the motor circuit? - 
11,In a pressure system,the combination with a fuid 

1)ump,of a motor for continuously driving said pump, 
electromagnetic mennsassociated with the valves of8ald 
pum,saidelectromagnetlemeansupon maximumpressure 
insaid system being mechanicaly disposed torender.said 
valves inoperative to prevent efective Operation of the 
1)ump.acirenit for 8aid electromagnetic mechanism,and 
nenns controlled bythe pressure in the 8ystem for con 
trolingsaid circuit,said means upon minimum pressure 
in stidsystem beingactuated to closesaid eircuitto actu 

offhepump to aiowefective operation thereof. 
12,in a pressure system,the combination with afuid 

1)nmp?of: motorfor continuouslydrivingsaid pump,elee 
1runnknotic uonns nssociated with the vuves of said 
pun},snid eleutromagnetic meunsupon mnximun1)ressure 
in suid systom heing mechanically disposed to render said 
vnlves inoperutive to prevent efective opecntion of the 

& 

pump,8circuitfor saidelectromagnetiemechanism, menns 
controlled bythe pressure in thesystem for controing 
8aid,circuit,said means upon·minimum presSure in Said 
system beingactuated to closesaidcircuittoactuatesaid 
electromagnetic mechanism to release the valves of the 
pumpto alow efeetive operation thereof,and meansfor 
allowingactuation of8aidelectromagnetic mechanism Only 
when Said mot@ris atnormal Speed? 
13,In a pressuresystem,the combination with a fuid 

pump,of nn electric motor for continuously driving said 
pump,means for,rendering the Valves of Said pump in 
operative upon maximum pressurein asystem,means fory 
renderingsaid valves operative upon minimum pressure in 
the system,a circuit for said motor,restricting meansin 
said circuit for graduaiy bringingsaid motor to normal 
speed,and meansforpreventingsaid vaives from becoming 
operative untilsaid restrictingmeansis actuatedto bring 
said motortonorma1speed, 
14?In a pressure system,the combination with a fuid 

pump,of anelectric motor for drivingsaid pump,electro 
magnetic mechanismassociatedwith the suction valves of 
said pump,8aid electromagnetic mechanism being nor 
mally mechanicaly disposed to prevent actuation of said 
valves upon maximum pressurein said system,a cireuit 
for said motor,n starting resistance in said circuit for 
8aid motor,8 circuit for said electromagnetic mechnnism, 
pneumatic switching means controlled directly by the 
pressure in the system for controling said electromag 
netic mechanism circuit,a certain minimum pressure in 
8aid System causing actuation of said pneumatic mechan 
ism to elose Said circuitat one point,and normally open 
COntacts adapted to be closed only when said motor has 
beenbroughttonormal Speed,energization of said electro 
magnets upon closure of their circuit causing said suc 
tion valves to be released to alowefective operation of 
the pump? - · 

15. In a pressure system,the combination with a fuid 
pumpforsupplyingsaidsystem,of amotorforcontinuously 
driving 8aid pump,mechanism for normaly mechanicaly 
maintainingthe valves of the pumpin an inoperativecon 
dition upon maximum pressure in the system,electro 
magnetic mechanism adapted upon energization torelease 
8aid valves to allow efective operation ofthepump,acir 
cuit for Said electromagnetic mechanism directly eon 
troueq bythe pressurein saidsystem whensaid motop is 
at normal Speed,and means for mintainingsaid eircuit 

- inan open condition untisaid motorreachesnorma1speed 
upon the initia1startingthereof. 
16,In a pressure system,the combination with a fuid 

pump for Supplying sadd system,of an electric motor 
for continuously actuatingthe piston of said pump,means 
for preventing actuation of the valves of the pump upon 
maximum pressure insaid system,electromagnetic means 
associated with the pump valves adapted upon energiza 
tion to release the valves to allow efective operation of 
the pump,a eircuit forsaid electromagnetic.means,addi 
tiona electromagnetic means controlled by the pressure 
in the system for controling said circuit,minimum pres 
sure in Said system causing Said circuit to De closed to 
energize snid electromagnetic means,a mximum pressure 
in the system ctusing said circuitto be opened,n circuit 
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for Said motor,a rheostat in snid eircuit for initially 
starting Sid motor,and means associated with snid rheo-> 
stat for closing Said electromagnetic eircuit nfter said 
rheostat has been actuated to bringsnid motor tonormal 
Speed. 
17,In a pressuresystem,the combination with a fuid 

pump for supplying said system,of a motor for Continu 
ously reciprocatingthe piston of said pump,means asso 

·ciated with thesuction valves of said pump for normaly 
renderingsaid pumpinefective,electronagnetic meansfor 
causing said vaives to become operative,and n circuit 
for said electromagnetic mechanism directly controlled by 
the pressure in the system,ninin{1}m pre8sure in Said sys 
tem enusing closure of said circuit whereby suid electro 
magnetie menns becomesactive torendersnid pnmpefect 
ive,mnximum pressure cusing opening of said circuit 
wherely snid ejectromaguetic n1enns lecomes in:1(11ve and 
the Dun11)inefective, - 
18,In a pressure systen,the con?inatio1 with a ?uid 
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,actuation of the starting means to bring the motor to 

the pump efective? 

Controlled by the pressure in the system for rendering the 

pump for suppiyingsaid system,of an electric motor for 
continuously driving said pump,means for normaly ren 
dering the·p{1mp inefective,eiectromagnetic means for 
rendering the pump efective,an electric,circuit for said 
electromagnetic means normally discontinuous,means con 
trolled dipectly by the pressure in the system for Con-·· 
trolingthe continuityatonepoint ofthecircuit,starting 
means for gradt1aly Supplying Current to Said motor,and 
meansassociatedwith saidstartingmeans for controling 
the continuity of the electromagnetic circuit at a second 
point,the circuit at said point being elosed odly after 

normal speed,minimum pressure in said system causing 
closure of the electromagnetic circuitat the first point to 
causeenergization oftheelectromagnetic meanstorender 

19.In a fuid pressure system, the combination with:a 
1ow pressure and a high pressure pump,of an electrig 
motor for continuously and simultaneously actuating the 
pistons of8aid pumps,valyes foreach pump,meansupon 
maximum pressurein the system forrenderingthe valves 
of the bumps inoperative,electromagnetic means con 

valves ofthe low pressure cylinder operative,and pneu 
matic means controlled by the pressure in the system for 
rendering the valves of ?he high pressure cylinder oper 
ative,whereby said pumps may become efective? · 
20,In a fuid pressure system,the comination witha 

low pressure and a high pressure pump,of an electric 
motorfor continuouslydrivingthe pistons 0?Said pumps, 
ineans?for gradually connecting Said motor in ciycuit, 
Valves for each pump,means for normaly rendering the 
Valves of the pumps inoperative,eiectromagnetic means 

Valves of the low pressure pump efective after the motor 
has reached normalspeed,and pneumatic means connected 
with the 8upply system for rendering the valves of the 
high pressure pump operative after the motor has reached 
normalspeed? , - 

21,In a pressure system,the combination w?h a1ow 
pressure and a high pressure pump,of a pressure systen 
suppled thereby,an electric motor for continuously and 
simultaneously driving the pistons of said pumps,means 
forgradualy connecting said motorincircuit,valves for 
Said pumps,means for normaly renderingsaid valves in 
operative,electromagnetic meansassociatedwith thevalves 
of the ow pressure pump adapted upon actuation toren 
der 8aid Valves operative,pneumatic mechapism Connected 
with the pre8sure system and adapted upon nctuation to 
rende the?Valves of the high pressure pump operative, 
electromagnetie mechanism controlling said pneumatic 
mechnni8m,a circuit including the electromagnetic mech 
anisms,a 8witch Controlled by the pressure in the system 
for controlling Suid circuit,sajd switch upon minimum 
preSSure in the system causing closure of said circuit 
through saidelectromagnetic mechanisms after said motor 
has reuched normal speed,whereby the valves of the 
pumpsarerenderedoperativenndthepumpsefective 
22,In a pressure systen,the combination with a high 

pressuréand a1ow pressurepump connected with the pres 
8ure System,0f a motorfor continuously reciprocatingthe 
Distons within Said pumps,val?es for suid pumps,electro 
magneticaly Controlled means associated with the Valves 
and controlled directly by,the pressure in the system, 
minimum pressurein the system causingactuation of said 
electromagnetie mechnnism to renderthe vnive8 operative, 
and mnximum pressurein the system causingactuation of 
electromagnetic mechanism to cause the valves to again 
become inoperative? 
28?In a pressure system,the combination with a high 

pressure pump and a low pressure pump for suppiying 
the sy8tem,of an electric motor for continuously recipro 
cating the pistops of said pumps,mechanical means for 
normally rendering the valves of 8aid pumps inoperative, 
Whereby Said pumps are inefective,?lectromagnetic mech 
anism associated with the mechanical means and adapted 

the valvesto operatetorender the pumps efective,a cir 
cuit for Said electromagnetic mechanism,and addtional 
electromagnetle means controled/directy bythe pressure? 
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in the system for controling saiá circuit,minimum 
pressurein said system causing said additional electro 
·magnetic means to close the circuit whereby said vnive 
Controlling electromagnetic means become energized to 
alow operation?Gf 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 inefective? 
24:In a pressure system,the combination with a high 

preSSure pump and a low pressure pump COnnected with 
the system, 0f an eleCtriC m0tor for continuously”rectpro 
catingthe pistons of8aid pumps,mechanicalmeans asso 
Ciated with the 8uCti0n Valye 0f the pumps for rendering 
said valves inoperative,electromagnetic means for actu 
ating said mechanical means to alow operation of the 
valves,and an electric circuit for said electromagdetic 
mechanism controlled directly bythe 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 efective,rninimum 
Dressure·in the system causing closure of said circuit 
whereby said electromagnetic means becomes energized 
and said valves rendered operative, ? 
25?In combination,a fluid pump,a motor driving 8aid 

pump,8 preSSt1re System supplied by Said Dump,Leans 
for controling the supply of energy to said motor,and 
means associated with the valves of said Dump for nuto? 
maticaiy placing said valves jn an inoperative condition 
when maximum value of the pressure in satd system is 

·reached and maintaining them in in0perative condition 
until minimum pressure is renched? 
26?In Combination,an air?COnpreS80r,an elextriC 

motor driving said compressor,a pressure system sup 
plied Dy said Compressor,switching menns for controiH}g 
the supply of currenttosald motor,and means for auto 
matically opening the 8uction valves of Sald Dunp when 
maximum vaiue of the pressure in Said system holding 
them in suchopen condition until minimum pressure is 
*hQhed? 

27,In cGmbination,a fuid pump,an electric motor 
driving sad pump,a pressure system supplied by 8aid 
punp,8witching means for controling the motor circuit, 
avalveconnectingwitheach end ofthe pressurecylinder, 
and means for simultaneously maintainingsaid valves in 
an open condition during n certain maxinum pressire 
range in said syStem? 
28?In combination,a fuid pump, an electric motor 

driving said pump,a pressure system supplied by said 
pump,switch means for controlling the motor eireuit,n 
vaive connecting with each eud of the Dump cyJinder, 
means for maintaining said Valves in an (?1}en Conditio11 
during the continuance of a maximun pressure 1n said 
system,and an electromagnetic mechanism serving after 
pressure in said system?is suficiently decreased to allow 
the glostire of Said ValVe8? - 

29. In combination,a fuid pump having Valves,n 
motor driving said punp,a pressu? system fed by said 
pump,means for preventing the nctuation of said vnives 

magnetic mechanism serving to alow snid vnlves to he 
actuated during a minimum pressure in said systen1… 
30,In combination,a fuld pump,a motor driving said 

pump,a pressure system suppied by said pump,cheek 
valves for said pump,means for nornally maintaining 
said check valves in an open condition,and electromagnetic 
means for rendering said valves ODerative upon n certai1 
miniraum Dressure i)eing reached in Said 1)ressur systen1… 

ously driving said pump,8 preSSure system supplied Dy 
said nump,check valves for Said pumD,electronagnetic 
meanscontrolled bythe pressure in said system and asso 
ciated with the valyes for allowing actuation of said 
valves upon minimum pressure in Said System,and menns 
upon inertness of saidelectromagnetic means for render 
ingsald valves inoperative? 
32,In combination,a fuid.Dum}),a motor continuousiy 

pump,cleck valves for Said punp,ncans upon maximum 
pressure in said system for maintaining Snid valve8 of 
their seatstorender Said puini?in(){}GratiVC,und electro 

during a maxinum preSSure in Said Systen1?and eleotrQ 

31,In combination,a fuid pump,a motor continu 

driving said Dnmp,a pressure system suppled by Said 
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858470 
magnetic meansupon minimum pressurein Said8y8tem for 
releasing said vaives,whereby said pump becomes oper 
ative? 

33,In combination,a fuid pump,an electro motor for 
continuously driving said pump after being started,a 
pressure system supplied by-Said pump,switching mean8· 
?or controilingthe motorcircuit,a valve connecting with 
each end of the pump cylinder,means for maintaining 
Said Valvesinoperative during the continuance of 8 maxi 
mum pressure in said system to render the pump in 
efective,electro-magnetic mechanism serving after the 
pressurein said system is suficienty decreased to alow 
the closure of said valves,whereby said pump becomes 
inefective,and means associated with the 8witching 
means of the motor circuit for preventing actuation of 
the electro-magnetic mechanism until the motor has 
reached normalspeed?? - - 

34,In a fuid pressure system,the comblnation with a 
10w pressure and the high pressure pump,of an electric 
motor for Continuousiydriving the pistons of Said pump8, 
discharge Valvesforthelow pre88urepump connected with 
a low pressure reservoir,discharge valves for the high 
pressurepump connected with a high pressuremain reser 
voir,suction valves forthe 1ow pressurepump receiving 
from theatmosphere,suction Valves for the high pre88ure 

,pump receiving from the,1ow pressure reservoir,means 
upon maximum preS8ure in the 8ystem for rendering the 
suction valves ofthepumpsinoperativetopreventefect 
ive operation of the pumps,and means upon minimum 

5 

pressureinthesystem forrenderingthe suction valves op 
erative,wherebythe pumps become efective? 
35,In a fuid pressure system,the combination With a 

1ow pre88ure and a high pressure pump,of an electric mo 
tor for continuousiyandsimultaneouslyactuatingthe pis 
tons of said pumps,dscharge valves for the low preSSure 
pump connected with a low.pressure reservoir,dscharge 

,valves forthe high pressurepump connectedwith a high 
pressure main reservoir,8uction valves for the low pre8 
sure pump receiving from the,atmosphere,8uction valve8, 
forthe high pressurepumpreceivingfrom the low pres 
sure reservoir,mechanical means for rendering the ValVe8 
of the low pressure pump inoperative,mechanical means 
actuated bythe fuld from the low pressure reservdr for? 
renderingthe 8uction Vaives of the high pre88urepumpin 
operative,electro-magnetic means controlled directly by 
the pressure in the system for actuatingsaid mechanical 
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means associated with both pumpsto alow operation of 
the suction valves thereof upon minimum pressure in the 
system,and means upon maximum pressure in the system 
forcausingsaidelectro-magnetic meansto becomeinactive, 
wherebythe valves of the pumps areagain renderedinop 
eratiVe, ” 

In witness whereof,I hereuntosubscribe my name this 
14th day of November,A?D,1904? 

- - WALTER J?RICHARDS? 
Witne88e8: - 

JoHN E,HUBED, 
W?L?MARCY? 
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