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1. 

This invention relates to Switches and Inore 
especially to Switches for use in electrical ap 
pliances for airplanes. 
AS is well known, the pressure within an air 

plane varies to a considerable extent dependent 
upon the elevation at which the plane is foWn. 
At certain pressures below normal Surface level 
atmospheric pressure, Sparking between contacts 
is materialiy increased. Thus, a SWitch. Which 
operates Without appreciable Sparking betweein. 
its contacts at ground level will be characterized 
by considerable sparking between the contacts at 
elevations normally attained by airplanes. 
An object of this invention is a SWitch hav 

ing provision for Satisfactorily Suppressing arc 
ing between the contacts. When the SWitch is 
carried by an airplane to high elevations, 
A further object of this invention is a SWitch 

which may safety be used in an atmosphere coin 
taining explosive Vapos or gaSeS. 
A still further object of this invention is a 

mounting for two relatively movable contacts of 
such nature that the atimOSphere Surrounding 
the contacts is maintained of the same Composi 
tion and at Substantially uniform pressure. 

In one type of Switch embodying the inven 
tion, a pair of relatively movable contacts are 
arranged Within an air-tight flexible Wall cham 
ber and a suitable gas, for example, air, nitro 
gen, etc., is provided within the container at pres 
sure which will satisfactorily suppress arcing be 
tween the contacts. Means are provided for ef 
fecting relative movement of the contacts to Ward 
and away from each other. The chamber is so 
mounted in the SWitch that at at noSpheric pres- : 
sure it is under slight compression tending to 
maintain the maximum gap perinissible between 
the two contacts. Thus, irrespective of the ele 
vation to which the Switch is carried, the pres 
Sure of the atmosphere Surrounding the contacts 
remains Substantially constant. Each chamber 
may contain an arc inhibiting Vapor, thereby 
minimizing arcing. Such a SWitch may also be 
used in an atmosphere containing explosive gases 
or vapors as any arcing which may develop be 
tWeen the contacts Will be wholly retained within 
the chamber. 
Other objects, novel features and advantages 

of this invention will become apparent from the 
following specification and accompanying draw 
ing, wherein: 

Fig. 1 is a vertical Section through One em 
bodiment of the invention, the switch being in 
Open condition and parts thereof being shown 
in elevation; 
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Fig. 2 is a view similar to Fig. 1 with the SWitch 

in closed condition, and 
Fig. 3 is a section on the line S-3 of Fig. 1. 
A box-like casing G of insulating material is 

provided with a removable cover attached to 
the casing by fasteners 2. In the botton of 
the casing 3 are two apertures 3 through each 
of which extends a threaded binding post 4 
having a head 3 constituting a contact. The 
binding post A is hermetically sealed in a glass 
bead 6 which in turn is herinetically Sealed in 
the bore of a netal bush . The assembly just 
described is a commercial product obtainable on 
the Open market. 
A metal Hember i 3 has an aperture through 

which the binding post extends and a nut 9 
threaded onto the end of the bolt is holds the 
binding post with the bush engaging the inner 
surface of the casing bottom and the member 8 
engaging the Outer Surface of the casing bot 
toin. A Syiphon beilows 29 of either netaliic or 
non-metallic fiexible material has One end her 
metically sealed to the bush it and its other end 
hermetically sealed to a metal plate 28 Support 
ing a contact 22. The flexible wall chamber thus 
formed may contain an arc Suppressing atmos 
phere or may be evacuated to a degree sufficient 
satisfactorily to SuppreSS arcing. 
A metal bridge member 23 contacts each of 

the plates 2 and is provided with a central 
depression 24 between which and the bottom of 
the casing is arranged a Spring 2. A pin 25 
is slidably mounted in a frame 2: With One end 
engaging the portion 24 of the bridge 23 and With 
the other end enlarged to form a head 28 en 
gageable with the frame 2 to limit down Ward 
movement of the pin. A leaf Spring 29 is carried 
by a bracket 3 attached to the Wall of the 
casing by a screW 3 and engages the head 
28. A cradle 32 is pivotally Supported by a shaft 
33 journalled in the legs of a U-shaped member 
42 Supported by the side walls of the housing 

and having its bight portion extending be 
tWeen the lower Surface of the frame 2 and the 
upper Surface of the depression 24 in the bridge 
member 25, there being an aperture in Said bight 
portion for the pin 26 to project through. The 
relationship of the U member bight to the bellows 
members 28 is Such that When the belloWs mem 
bes are assembled in the SWitch at Surface level 
atmospheric pressure the bellows 2 are slightly 
compressed. A block of insulating material 34 
likewise is pivotally Supported by the shaft 33 
and is provided with an operating handle 35 ex 

55 tending through an aperture 36 in the cover f. 
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A. plu Ah. 3' extends through an aperture in 
the cradle 32 and is provided with a head 38 
pivoted to the block 34 in a recess 33 provided 
in the block by means of a pin 48. A spring 4 
surrounds the plunger 3. With one end abutting 
the haead, 38 and the other end abºutting the endi 
Wall of the cradle. The cradle 32 and the parts 
associated there with directly overlie the Spring 
29. 
In Fig. 1, the parts are shown with the switch 

in its open condition. The Spring 29 rests again St. 
the head 28 and the pin. 23 together with the 
bridge 23 and contacts 23 are held in elevated 
position by the Spring 25 and the expansive forfe 
of the belows 2 . Clockwise rotation of the block 
34 by operation of the handle 33 lifts the pivot, pi: 
49 to reversa the position of the plunger 2, rela 
tive to horizonta. With the result that the cradle 
32 is rocked counterclockwise from the position 
shown in Fig. 1 to the position shown in Fig. 2. 
The left end of the spring 23 is thereupon forced 
downwardly to apply pressure to the head 28 of 
the pin 23 thereky forcing the bridge 23 and coin 
tacts 22 downwardly against the action of the 
spring 25 into engagement with the contacts i 
to cose a circuit betWeen the tVC indiXg pQSÈ3 
í 4. Thæ Switct remaias closed so Jor:g a; t!:S 
handie 35 is left in its Fig. 2 positio. UpoÍ: 
counterclockwise innovement of the hade 33, the 
Switch 'etta'ns to the positior si?0Y! 
In the event that the flexible chain 

tains an a'c-Suppressing atinosphe:'s, the 
phere in Rªy be air Under Substantially atos 
presSubre der higher Or an i žert gaS SUC, foi 
example, as nitrogen under Substaiikially atmos 
pheric pressure or higher. As an alternative, the 
flexible charnber II) ay be eva, Cilated to Such degretë 
that the residual gas in the charaber has a: 
ionizing potential greater than the potential to be 
applied between the contacts or that arcing is 
satisfactorily Suppressed under operating condi. 
tions for Which the device is designed. The cor 
dition of the atmosphere Surrounding the con 
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tacts therefore remains constant irrespective 
of the pressure surrounding the casing 3. Spark 
ing between the contacts is thus satisfactoriy 
Suppressed irrespective of the elevation at which 
the Switch may be operated. Also, the Switch 
Imay be 138,de use of i{ì afa atrºmosphere COIat:8?nitìg 
explosive Inixture as any Sparks that inay be gen 
erated upon opening of the contacts are retained 
Within the chamber. 
We claim: 
1. A switch comprising a contact bridging men 

per arranged for rectilinear mOvennent, a Stop, 
resilient neans biasing said bridging member to 
Ward Said stoi), a pivotally Supported hollow 
acckei, a reciprocable pin having one end en 
ging Said bridging member, a leaf Spring fixed 
O:le end ai.i.d extending actOSS the remaining 

eid of Said pin in position to be eingaged by said 
rocker, an oscillating member Within Said rocker 
coaxial therewith, a stud pivoted at one end to 
Said oscillatable member aid extending through 
3.: 22erture in Said rocker, a shoulder oil said Stud 
2nd a 1'esilient member interposed between said 
shoulder and rocker, said pin being effective upon 
(peration of Said oscillatable ninenber to move said 
bridgiag imeiber a Way fron said stop. 

2. A SWiüCla 2gcoI'ding to clairn il characterized 
lºy a pair Oº air-tight chambers each compris 
ing Wa rigid iiietal end members interconnected 
by 2, netal bellows inember, means supporting said 
c:3ziibei's With one end merber of each chainber 
?iz:3d 22 cl the other end member capable of nove 
et, to Ward and a Way from te fiXed eKad minen 

b8 2ld arañged for engagement by Said bridg 
iiig Eilenbei, a contact, Supported by each member 
of a ca3nker Within Said chainber Wiik oie 
colltaict of each chamber insulated from its sup 
poi?ting lenber, and a conductor leading through 
e80: Stationary end member to the contact sup 
porteci thereby. 
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