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Thisinvention relatestopneumatic controls and par 
?icularlytoapneumaticcontrolvalve orairswitch which 
Jnay be magneticalyactuated andis characterized by a 
construction which permitseasyadaptation of the device 
for useaseitheranormalyclosed or normaly openair 
Switch? 

?nthefeld ofinstrumentation,andin particularinthe 
fabrication ofpneumatic controlsystems,both normally 
closed and normaly open air Switches are frequenty 
aused,both types of Switches often being used in the 
same system?With these conditionsin mind,the desir? 
ability of an air switch which can be easily modified to 
Drovide either normaly closed or normaly open Opera 
tion is apparent,Further,since sensitive measuring or 
sensingdevicesnormally have Verylittle power Orenergy 
avaiableforthe actuation oftheiraccompanyingcontrol 
devices,itis desirable that the controling member be 
capable ofbeingmoved betweenitscontroling positions 
with a minimum couplingforce betweenthe Sensingele 
mentand the controlier?Opposingthis requirementis 
the necessity for providinga positive re-Settingforce for 
?he controling member So as to insure a clean,Snap 
acting operation of the air Switch? 
The presentinvention providesan air switchin which 

a U-shaped controiing member cooperates With a pres 
sure nozzle to perform the switching function,and in 
whichare-setting orifice providesa force for positively 
re-settingthe controlingmember when the Switchis de 
actuated?The constructionis characterized by the fact 
that by merelyrotatingthe control body 180°with ref 
erencetothe U-shapedcontroling member,theairSwitch 
may be transformed from a normaly open Switch to a 
normaly closed Switch,or Vice Versa? 
Afurtherobjectofthe presentinventionistoprovide 

a magnetically actuated airswitch of the type referred 
to above in which a permeable link,orfag,carried at 
the extremities of the U-shaped controling member, 
may bereadiyvaried eitherin horizontalor Vertical di 
mensionto thereby provide afexibilityin the operating 
diferentialofthe apparatus? 
A further object of the presentinvention is to pro 

videanairswitch ofthetypereferred to abovein Which 
the controling nozzle isadjustable withrelation to the 
cooperatingsurface ofthe controling member, 
These and other objects wil become apparentas the 

description proceedswith reference tothe accompanying 
drawingsin which: 
Fig,1 isa side sectional view of an air Switchem 

bodying the presentinvention? 
Fig.2isa view ofthe airSwitchtakengeneralyalong 

the line2?2 of Fig.1? 
Fig,3is a view similar to Fig?1 but showing the 

contro body rotated 180°to provide a normaly closed 
Switch? 
Fig,4isa fragmentary,enlarged view of a modifed 

form ofa portion oftheapparatus shownin Fig.1? 
Fig,5is an enlarged fragmentary view of a further 
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2 
nodified form of a portion of the apparatus shown in 
Fig.1? 

Referringinitialyto Figs?1and2,thereis shownat 
1? a control body having therein a central,T-shaped 
Dressure chamber l??The pressure chamber is con 
nected to aninlettube 12througharestricted orifice ?3, 
and,ata pointspaced lateraly from the orifice l3 has 
unrestricted communication with an outlet tube l4?At 
its Upperendthe controlbody carriesa bracket15having 
Upwardy eXtendinglegs?The bracketis fixedy held in 
relationtothe controlbody by meansofanozzle member 
?7 which is threaded through the base of the bracket 
andinto the control body?Aspringwasher18isinter 
Dosed between the underside ofthe nozzle headandthe 
bracket,Anozzle passage 19extends centralythrough 
the nozzle member and communicates with the pres 
surechamber??,Displacediateralysomewhatfromthe 
axis of the nozzle passage the bracket l5 carriesa Sta 
tionary pin 2? upon which isjournaled for rotation a 
sleeve22,The sleeve 22 carries rigidlysecured thereto 
a U-shaped controlling member23,havinga horizontal 
portion 24and dependinglegs26 and 27. Controling 
member23isthusadapted to be pivotaly moved about 
the pin 2??Members or plates 28 and 29are carried 
atthe ends ofthe legs26and27,respectively,the plates 
being preferaby formed of high permeability material 
in contrastto the controllingmember23 whichis pref 
erablyformed ofanon-permeablematerialsuchas braSS? 
A controling magnet31 is shown schematically and is 
conventionaHy adapted to be moved toward and away 
fromtheleg26byaconventionalsensingdevice Operated 
in responsetoachangeinthe condition whichisto deter 
mine the operation of an external pneumatic component 
attached to the lead-oftube l4 asis wel knowninthe 
art,Are-setting Orifice 32 extendsthrough oneside of 
the control body communicatingwith the interior ofthe 
tube?2,the kinetic energy of the airissuingfrom the re 
Settingorificeactinguponthe leg27to oppoSe the force 
exerted bythe magnet31? 
The operation of the pressure switch will now be de 

scribedwithreference to Fig.1?Theinlettube12may 
beassumed to beconnected to a Suitable Source of pneu 
matic control pressure which may be of the order of25 
Hbs,persquareinch?Thelead-oforoutlettube14 may 
be assumed to communicate with an external pneumatic 
component,the operation of which isto be controled? 
In Fig.1theairswitchisshown initsactuated position? 
thatis,themagnet31 has been positionedcloselyadjacent 
the permeablemember28andtheattractive force exerted 
thereon has moved the controlingmember23 from its 
broken line position to its solid line position,thereby 
closingthenozzle passage19,Thismovement has been 
opposed bythe kineticenergy ofthe airissuingfrom the 
re-settingorifice32and bythe pressure exerted against 
themember23atthenozzle17,Whenthe externalSenS 
ing device(notshown)movesthe magnetawayfromin 
fuencingrelationtothe permeable member28,the force 
exerted on the leg27 at the re-Setting orifice wil snap 
the controlingmember23intoits brokenline position of 
Fig?1,thereby uncoveringthe orifice passage 19,Since 
the capacity of the passage 19 is considerably greater 
than the capacity of the orifice13,with the passage19 
uncovered the pressure within the chamber ??willim 
nediately decrease,loweringthe pressurein the tube i4 
and thereby de-actuatingthe remote pneumatic compo 
nent connected to the tubel4?When the magnet3?is 
again moyedinto attractingrelation with the permeable 
member 28,the controling member 23 willagain be 
pivotalymovedclockwise,closingthe passage19,thereby 
causingthe pressurein chamberlltoincreaseandagain 
actuate the remote pneumatic component connected to 
the tube 14?The springwasher 18 permits adjustment 
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ofthe nozzle17withreferencetotheunderside ofthe 
Cooperating horizontal portion of the controingmem 
ber23,to permit calibration ofthe airswitchand to 
asSurethatthe passage19is properlyclosed ofwhenthe 
air Switchisin actuated position? 
?ron the description of operation set outabove?it 

wilbe evident that,because oftheslight1eftward posi 
tioningofpivotpin2?inrelationtothemouth ofnozzle 
paSSage i?,the reSultant of the weights ofthe legs26 
and27 wilactto close the nozzlepassage?Thisforce 
wilbe opposedbytheforceprovided bythejetefecton 
leg27 ofthe orifice32andthe pressureatthemouth 
of passage?9,The orifice 32isso sizedwithrelation 
tothe pressurein chamber11thatthisre-settingforce 
totalis alwayslargerthanthe force exerted bythere 
Sultantmomentprovided bytheweightofthelegs26and 
27about pin21,Sothat,whende-actuated,themember 
23 wil be moved to open the passage 19,Thisnet 
forcetendingto openthe passage 19must,of course, 
be overcome bythe magneticactuator31toshifttheair 
Switch to closed position, 

In Fig,3thereis disclosed anair switch havingthe 
Same compOnents asthe airswitchreferred towithref 
erenceto Fig.1 butmodifedsoastoproyideanormaly 
closed device,Thismodificationisperformed byrotat 
ingthe controlbody10through an angle of180°from 
its position of Fig,1,sothatthere-settingorifice32is 
positionedadjacenttheleg26ofthe controlingmember, 
Undertheseconditionstheairissuingfromtheorifce32 
acts against the leg26and the permeablemember29 
becomesthe actuatingmeans whichisattracted bythe 
rnagnet3??Asviewedin Fig.3,theairswitchisshown 
in de-actuated position with the controingmember23 
havingbeenre-Setbytheforce exertedthereonatorfce 
32,aided bythereSultantmomentoftheweightofmem 
ber23aboutpin21. Undertheseconditionsthepassage 
??is closed andthe externalpneumatic componentcon 
nected to the tube l4ispressurized?Whenthemagnet 
3lis broughtinto proximity with the permeablemember 
29,asindicatedin broken linesin Fig,3,theattractive 
force exertedonthemember29winovethecontroling 
member23into its broken ine position,Passage 19 
wilthereupon be uncovered,permittingthepressurewith 
inthe chamber1?torapidy decrease,thereby depres 
Surizingthe external pneumatic component?When the 
magnet 3?is displaced fromattractingrelation to the 
permeablemember29,theforce exertedatthere-setting 
orice32 upontheleg26wilagainre-setthecontroling 
nemberintoits Solidlineposition ofFig.1,therebyagain 
presSurizingthe externalpneumatic componentconnected 
to the tube ?4? 

Inthenormallyclosedtype ofdevice describedabove, 
theresultantmomentaboutpin2?exerted bytheweight 
of menber23 wiltend to closethe passage19,With 
the air Switch de-actuated,orifce 32must be sosized 
withrelation tothe pressureinthechamber11thatthe 
force exerted by itsjet efecton leg26together with 
the force exerted bythe weight of member23 wi?be 
Suficient to re-setthe switch against the force exerted 
On the menber23 bythe pressureexistingatthemouth 
ofthenozzlepassage19?Thisnetforcetendingtoclose 
the passage19wil,of course,betheforcewhichmust 
be overcome bythe magnetic actuator31to open the 
Switch? 

Referring nowto Fig.4thereis disclosedamodifed 
form of permeablemember28whichisindicatedat28a. 
Inthisform,thepermeablemember28aiselongatedhori 
Zontaly andis adapted to cooperate with an actuating 
magnet,Such as magnet3?in Fig,1,whichismoved 
lateraly with respectto the airswitch housing?From 
a comparison of Figs?1and4,itwill beapparentthat 
the actuating magnet wiH hold the leg26inattracted 
position duringthe intervalin which the magnet moves 
lateralyalongthe face ofthepermeablemember28a. 
Thus,lengthening orshorteningthe lateralextension of 
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4 
the member28a providesa convenient meansforfixing 
the magnitudeofthe positionaldisplacement ofthe mag 
netrequiredtoactuate and de-actuatetheairSwitch… 
Afurther modifed form of the permeable member 

28isshownat28bin Fig.5. Herethemember28bis 
elongated verticaly andisadapted to coogerate wih a 
controling magnet,such as magnet31 of Fig,1,which, 
initscontroling movement,moves Verticaly alongthe 
1eg26,From the previous discussionin regard to Fig? 
4 itwil be evident that the magnitude of the Vertical 
notion ofthe controlingmagnetrequired toactuateand 
de-actuate the air Switch;in other words the operating 
diferentialthereof,maybe convenientyvaried by proper 
sizing oftheverticaldimension ofthe member28b. 
FromtheforegoingitwiH beapparentthatthe preSent 

invention provides an air Switch which may be readiy 
modifiedintoeitheranormalyopen oranormalyclosed 
airswitch,andin which a re-setting orificeis provided 
topositivelyre-setthe switch whenitis de-actuated, 

Modifications of the presentinvention may occurto 
thoseskiledin theart,however,the Scope of theinyen 
tionisto belimitedonly bytheappended claims? 

I claim: 
1.Apneumatic controlcomprisingan elongated body 

having an inlet and an outlet communicating with a 
Dressure chamberwithin the body,means providinga 
control orifice atone endface of the body,Said Orifice 
providing communication between the preSSure cham 
berandatmosphere,magneticalyactuated cloSure means 
forsaid orificecomprisinga U-shaped controlling mem 
ber having a central portion overlying Said orifice for 
cooperation therewith,pivotal mounting means forthe 
controlling member carried by Said body adjacent Said 
orifice,the legs of Said controling member being co 
extensivewithsaidbodyon oppositesidesthereof,means 
formagneticaly couplingone ofSaidlegsto an external 
magnetic Operator comprising a permeable armature 
membercarriedby said one ofsaidlegs atits free eX 
tremity,and a re-set orifice communicating with Said 
body inlet and extending through a sidewal of Said 
housingadjacent the other of Said legs,Said reset Ori 
fice beingthereby adapted to provide a re-setting force 
against Said other legfor opposing Said external mag 
netic Operator. 
2,Anassembly as claimed in claim 1 in which the 

armature member cooperates with a vertically movable 
magnetic operatorand extends overa part of thelength 
of Said one legto thereby increase the operating dif 
ferentialofthe controlanamount dependingonthe mag 
nitude ofsaidextendingpart? 
3,Anassemblyas claimed in claim 1 in which the 

armature member cooperates with a horizontallymoy 
able magnetic operatorand extends a distance lateraly 
beyond the longitudinalaxis of Said one legto thereby 
increase the operating diferential of the control an 
amount dependingon the magnitude of Said extending 
distance? 
4?Apneumatic controlcomprisingan elongated body 

having an inlet and an outlet communicating with a 
preSSure chamber within the body,a control orifice at 
One endface ofthe body communicatingwith the pres 
Sure chamber,magneticaly actuated closure meansfor 
Said orifice comprising a U-shaped controling member 
having acentral portion overlying Said orifice for co 
operationtherewith,pivotalmounting meansforthe con 
troHing memberadjacent said control orifice,the legs 
of Said controling member being substantialy co-ex 
tensivewith Said body?meansformagneticaly coupling 
One of Saidlegsto an external magnetic operator,are 
Set orifice communicating with Said body inletand ex 
tendingthrougha sidewalof Said housingadjacentthe 
other one of Said legs,said resetorifice beingthereby 
adapted to provide a re-settingforce against said other 
legforopposingSaidexternalmagnetic operator. 
5·Apneumatic controlcomprisinganelongatedbody 



2,902,055 
5 

havinganinletandanoutletcommunicatingwitha pres 
sure chamber within the body,a control orifice at One 
endface of the body communicating with the presSure 
chamber,magneticaly actuated closure means for Said 
reset orifice comprisinga U-shaped controling member 5 
having a central portion overlying Said orifice for co 
operation therewith,pivotalmountingmeansforthe con 
trolling memberadjacent Said orifice,the legs of Said 
controling member being co-extensive with Said body, 
means formagneticaly coupling one of Saidlegs to an 10 

6 
externalmagneticoperatorcomprisinga permeablearma 
ture member carried by Said one of Said legs,a re-set 
Orifice communicating with Said body inlet and extend 
ingthroughasidewallof said housingadjacent the other 
of Said legs,said orifice being thereby adapted to pro 
vide a re-settingforce against Said otherlegfor oppos 
ingSaidexternalmagneticoperator, 

No references cited? 


