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This invention relates to vacuumized electrical de 
vices and more particularly to a new and improved 
vacuum switch employing contact controlling means for 
restraining axial movement and substantially eliminating 
lateral movement of a movable contact. 

Heretofore vacuum switches employed a plurality of 
sliding members for controlling the axial and lateral 
movement of the movable contacts. These sliding mem 
bers not only are costly to manufacture but make the 
vacuum switch highly susceptible to shock and vibration. 

In accordance with the invention claimed there is 
provided a new and improved electrical device such as 
an electric switch, a vacuum condenser, or an electron 
discharge device comprising in combination a vacuumized 
envelope, a member mounted for movement within the 
envelope, and a tube mounted upon the envelope and 
around at least a part of the member. The tube is ar 
ranged in gas tight engagement with the envelope and a 
cylindrically shaped bellows is ñxedly attached in gas 
tight engagement along one end thereof to the tube. The 
movable member is arranged to extend through the bel 
lows -inside of the envelope and is attached in gas tight 
engagement to the bellows at the bellows’ other end. A 
coil spring is mounted within the tube and around the 
movable member to align the movable member within the 
tube to prevent substantial lateral movement thereof and 
to guide by a relatively rolling motion the movement of 
the movable member during actuation. lf so desired, 
a pair of coil springs may be utilized, one within and 
the other one without the vacuumized part of the en 
velope, to perform this same function. 

It is, therefore, one object of this invention to pro 
vide a vacuumized electrical device in which a movable 
member is restrained in its axial movement and pre 
vented from substantial lateral movement. 
A further object of this invention is to provide a new 

and improved vacuumized electrical device of the char 
acter described in which relatively rolling motion type 
guiding means are arranged within and without the 
vacuumized portion of the envelope. 
A still further object of this invention is to provide 

a new and improved nonsliding guiding means comprising 
a garter type spring which restrains axial movement and 
substantially prevents lateral movement of a movable 
member in a vacuumized electrical device, 

- Objects and advantages other than those set forth 
will be apparent from the following description when 
read in connection with the Aaccompanying drawing, in 
which: 

Fig. l is an elevational view partly in axial section of 
a vacuum switch embodying the invention; and 

Fig. 2 is a horizontal sectional view of the vacuum 
switch illustrated in Fig. l looking in the direction of the 
arrows along the line li-iL ' 

Referring more particularly to the drawing by char 
acters of reference, Fig. 1 illustrates an electric switch 
5 comprising a cylindrical envelope 6 which maybe 
formed, for example, of a suitable vitreous material. 4One 
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end of envelope 6 is provided with an annular rim 7 to 
which is íixedly secured in gas tight connection thereto 
one end of a ring or ñange 8. A metallic cap 9 is 
sealed throughout its edge to the other end of flange 8 
in the manner shown in Fig. 1. The cap 9 may be re 
entrant as shown or may be relatively flat or even pro 
truding, if desired. 

Base lil of cap 9 supports a contact mounting or bush 
ing 11 to which is secured one end of a fixed contact 12. 
Contact 12 is arranged to extend along the longitudinal 
axis of envelope 6 and is substantially rigidly supported 
so as 4to restrict klongitudinal or lateral movement there 
of. Cap 9 supports a tubular venting passage 13 through 
which envelope 6 is evacuated and sealed olf in the usual 
way. 
The opposite end of envelope 6 is provided with an 

annular rim 14 to which is fixedly secured in a vacuum 
tight connection one end of a ring or flange 15. A tube 
or retainer 16 is sealed throughout its rim 17 to a flange 
,18 on a ring like bracket 19 sealed to the tube 16 and, 
in the example shown in Fig. l, is arranged to extend 
inwardly of envelope 6. The liared portion 19a of bracket 
19 -is sealed in fluid tight connection to the other end of 
flange 15 in the manner shown. A metallic cylindrically 
shaped bellows 20 is iixedly secured in a vacuum tight 
connection at one end thereof to bracket 19. The other 
end of bellows 2li` surrounds and is fixedly attached in 
a vacuum tight connection to a movable contact 21 which 

`is arranged to extend through tube 16 into envelope 6 
and in cooperating relationship with contact 12. 
The relatively movable cooperating contacts 12 and 21 

may be made of any suitable material such as tungsten or 
tungsten alloys. As shown in Fig. 1, contact 21 is ar 
ranged for longitudinal movement a limited predeter 
mined distance by a contact actuating mechanism (not 
shown) while being restrained from lateral displace 
ment. lTo accomplish this, contact 21 is supported with 
in tube 16 by one or more roll or coil spring guiding 
means such as garter springs 22 and 23. Garter springs 
22 and 23 are arranged one at each end of bellows 20 
within tube 16 and bracket 19 respectively and around 
contact 21. Each garter spring deñnes an aperture 24 
(Fig. 2) extending through the center thereof, through 
which aperture contact 21 extends. The garter springs 
22 and 2-3 are each snugly ñtted within tube 16 and 
bracket 19, respectively, and spring 22 snugly encircles 
contact 21. As shown in Fig. 1, the tube or retainer 
16, which is sometimes referred to as a canister, is 
provided with an apertured cap 28 tixedly secured to 
its inner end and through the aperture of which contact 
21 extends. Cap 2S serves as a means for holding garter 
spring 22 within tube 16 in case it has a tendency to 
roll out during a closing operation of vacuum switch 5. 
Garter spring 23 is arranged between bracket 19 and 
»a ñanged cylindrical bushing 25 iixedly attached to con 
tact 21. An apertured end cap 26 is bolted to the termi 
nal end of vacuum switch 5 and around the movable 
contact 21. End cap 26 and the flanged portion of 
bushing 25 serve-as means for holding garter spring 23 
within bracket 19. 

` In order to control the arcing products emitted upon 
separation of the engaging surfaces of contacts 12 and 
21 a cylindrical cup shaped tube or shield 27 is provided 
around and spaced from contact 12. Shield 27 is arranged 
to extend beyond the adjacent ends of the contacts so 
as to surround at least a part of contact 21 when in 
contact engaging position. Shield 27 may be formed of 
glass or any suitable metallic or nonmetallic material. 
Upon actuation of movable contact 21 in axial con 

tact engaging or contact disengaging direction, bellows 
20 deñects, allowing restricted longitudinal movement or" 
contact 21. The required range of movement of Con 
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tact 21 is very small. With only «716 of an inch separation 
between engaging surfaces of contacts 12 and 21 a cur 
rent of several hundred amperes at an A.C. voltage of 
15,000 may be safely interrupted and the switch can con 
tinuously conduct current up ‘to 50 ampere's. Since 
normal atmospheric pressure tends to expand the bel 
lows into envelope ‘6, the atmospheric pressure may be 
utilized to hold the contacts together in normally closed 
position or to speedily close the gap between them upon 
release of an externally applied contact separating force. 

Garter springs 22 and 23 substantially prohibit lateral 
movement of contact 2l and in accordance with the in 
vention claimed substantially reduce or eliminate all sl'd 
ing parts thereby reducing or eliminating frictional wear 
of the moving switch pants. By snugly fitting springs 22 
and 23 between contact 21 and the metallic shieîd ‘16 
or bracket 19, a fixed electrical connection is formed be 
tween contact 21 and shield 16 if the end of shield 
lo, bracket i9 or a terminal cap (not shown) secured 
to flange l5' serves as an electrical terminal connection. 

Although the invention has been shown and described 
in connection with a vacuumized electric switch, it is to 
be understood that it may also be applied to other vacu 
umized electrical devices such as vacuum condensers or 
electric discharge devices which have movable electrodes. 
Such movable electrodes or other members may be sup 
ported for movement in the same manner as contact 21. 

Although but ore embodiment of the present inven 
tion has been illustrated and described, it will be :p 
parent to those skilled in the art that various changes and 
Amodifications may be made therein without departing 
from the spirit of the invention or from the scope of the 
appended claims. 
What is claimed is: 
l. In a device embodying an envelope having a mem 

ber extending through an opening in one end thereof, 
means for supporting said member for movement in di 
rections inwardly and outwardly 'of said envelope corn 
prising an annular retainer connected in a vacuum tight 
seal to said envelope around said member, a bellows 
connected by a vacuum tight Seal to said retainer and 
connected by a vacuum tight seal to said member, and 
a roll spring mounted within said retainer in an en 
circling relation to said member and adapted to roll with 
in and axial of said retainer upon movement of said mem 
ber and to restrain said member from substantial lateral 
displacement. 

2. In a device embodying an envelope having a mun 
ber extending through an opening in one end thereof, 
means for supporting said member for movement in d1 
rections inwardly and outwardly of said envelope com 
prising an annular retainer connected in a vacuum tight 
seal to said envelope around said member, a bellows hav 
ing one end connected by a vacuum tight seal to said 
retainer, said member extending through said bellows 
Vand said retainer and connected by a vacuum tight seal 
to the opposite end of said bellows, and a roll spring 
mounted within said retainer in an encircling relatonV 
to said member and adapted to roll within and axial of 
said retainer upon movement of said member and t0 
restrain said member from substantial lateral displace 
ment. 

3. In a device embodying a vacuumized envelope hav 
ing a member extending through an opening in one end 
thereof, means for supporting said member for move 
ment in directions inwardly and outwardly of said en 
velope comprising an annular retainer connected in a 
vacuum tight seal to said envelope around said member, 
a bellows having one end connected by a vacuum tight 
seal to said retainer, said member extending through said 
bellows and said retainer and conn‘cted vby a vacuum 
tight seal to the opposite end of said bellows, and a 
roll spring mounted within said retainer and within the 
vacuumized part of said envelope in an encircling rela 
tion to said member and adapted to roll within »and 
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axial of said retainer upon movement of said member 
and to restrain said member from substantial lateral dis 
placement. 

4. In a device embodying a vacuumized envelope hav 
ing a member extending through an opening in one end 
thereof, means for supporting said member for move 
ment in directions inwardly and outwardly of said en 
velope comprising an annular retainer connected `in a 
vacuum tight seal to said envelope around said member, 
a bellows having one end connected by a vacuum tight 
seal to said retainer, said member extending through said 
bellows and said retainer and connected by a vacuum 
tight seal to the opposite end of said bellows, and a roll 
spring mounted within the said retainer and without the 
vacuumized part of said envelope in an encircling rela.~ 
tion to said member and adapted to roll within and axial 
of said retainer upon movement of said member and to 
restrain said member from substantial lateral displace 
ment. 

5. In a device embodying an envelope having a mem 
ber extending through an opening in one end thereof, 
means for supporting said member for movement in di 
rections inwardly and outwardly of said envelope corn 
prising an annular retainer extending within said en 
velope and connected in a vacuum tight seal to said en 
velope around said member, a bellows having one end 
connected by a vacuum tight seal to said retainer, said 
member extending through said bellows and said retainer~ 
and connected by a vacuum tight seal to the opposite 
end of said bellows, and a roll spring mounted within 
said retainer in an encircling relation to said member and 
adapted to roll within and axial of said retainer upon 
movement of said member and to restrain said member 
from substantial lateral displacement. 

6. In a device embodying an envelope having` a mem 
ber extending through an opening in one end thereof, 
means for supporting said member for movement in 
directions inwardly and outwardly of said envelope com 
prising an annular retainer extending within said envelope 
and connected in a vacuum tight seal to said envelope 
around said member, a bellows having one end connect 
ed by a vacuum tight seal to said retainer, said member 
extending through said bellows and said retainer and 
connected by a vacuum tight seal to the opposite end 
of said bellows, and a roll spring snugly mounted within 
said retainer and snugly encircling said member and 
adapted to roll within and axial of said retainer upon 
movement of said member and to restrain said member 
from substantial lateral displacement. 

7. An electric switch comprising in combination a 
vacuumÍzed envelope, a pair ot relatively movable co 
operating contacts mounted within said envelope, «at least 
one of said contacts being axially movable'through one 
end of said envelope, a tube sealed by a vacuum tight 
joint to one end of the envelope and encircling said 
movable contact, a cylindrical bellows iixedly attached 
in gas tight connection along one end thereof to said 
tube, said movable contact extending through said bellows 
and tube into said envelope and attached in gas tight con 
nection to the other end of said bellows, and a coil spring 
mounted within said tube and around said movable con 
tact, said coil spring aligning said movable contact within 
Said tube and guiding by a relatively rolling motion said 
movable contact during actuation thereoff 

8. An electric switch comprising in combination a 
vacuumized envelope, a pair of relatively movable co 
operating contacts mountedwithin said envelope, one of 
said contacts being axially movable through one end of 
said envelope, a tube sealed to said one end of said 
envelope in gas tight connection therewith, a cylindrical 
bellows ñxedly attached in gas tight connection along 
one end thereof to said tube, said movable contact ex 
tending through said bellows and tube into said envelope 
and attached in gas tight connection to the other end of 
said bellows, coil spring means mounted within said tube 
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and around said movable contact, said spring means 
aligning said movable contact within said tube and pro 
viding a relatively rolling guiding action for said movable 
contact during actuation thereof, and means for retaining 
said spring means within said tube, 

9. An electric switch comprising in combination a 
vacuumized envelope, a pair of relatively movable co 
operating contacts mounted within said envelope, one of 
said contacts being axially movable through one end of 
said envelope, a tube mounted to extend within said one 
end of said envelope in gas tight connection therewith, a 
cylindrical bellows iixedly attached in gas tight connection 
along one end thereof to said tube, said movable contact 
extending through said bellows into said envelope and 
attached in gas tight connection to said bellows at the 
other end thereof, and a garter spring snugly mounted 
against the inner perimeter of said tube and around said 
one of said contacts without the vacuumized part of said 
envelope, said garter spring aligning said movable con~ 
tact within said tube and guiding by a relatively rolling 
motion said movable contact during actuation thereof, 
and means mounted within said switch for limiting the 
axial movement of said spring. 

10. An electric switch comprising in combination a 
vacuumized envelope, a pair of relatively movable co 
operating contacts mounted within said envelope, one of 
said contacts being axially movable through one end of 
said envelope, a capped tube mounted to extend within 
said one end of said envelope in gas tight connection 
therewith, a cylindrical bellows mounted within said tube 
and tixedly attached in gas tight connection along one end 
thereof to said tube, said movable contact extending 
through said bellows into said envelope and «attached in 
gas tight connection to said bellows at the other end 
thereof, and a coil spring snugly mounted against the 
inner perimeter of said tube adjacent said tube cap and 
around said one of said contacts, said spring aligning 
said movable contact within said tube, guiding by a rela~ 
tively rolling motion said movable contact during actua 
tion thereof, and providing a current path from said mov 
able contact through said tube. 

11. An electric switch comprising in combination a 
vacuumized envelope, a pair of relatively movable co 
operating contacts mounted within said envelope, one of 
said contacts being axially movable through one end ot 
said envelope, a tube mounted to extend within said one 
end of said envelope in gas tight connection therewith, a 
cylindrical bellows iixedly attached in gas tight connection 
along one end thereof to said tube, said movable contact 
extending through said bellows into said envelope and 
attached in gas tight connection to said bellows at the 
other end thereof, and a pair of coil springs snugly 
mounted against the inner perimeter of said tube at oppo 
site ends of said bellows and around said movable con 
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tact, said coil springs aligning said movable contact 
within said tube Iand guiding by a relatively rolling motion 
said movable contact during actuation thereof. 

l2. An electric switch comprising in combination a 
vacuumized envelope, a pair of relatively movable co 
operating contacts mounted within said envelope, one of 
said contacts being axially movable through one end of 
said envelope, a tube mounted to extend within said one 
end of said envelope in gas tight connection therewith, a 
cylindrical bellows iixedly attached in gas tight connection 
along one end thereof to said tube, said movable contact 
extending through said bellows into said envelope and 
attached in gas tight connection to said bellows at the 
other end thereof, and a pair of coil springs mounted 
within said tube and around said movable contact, said 
coil springs aligning said movable contact within said 
tube and guiding by a relatively rolling motion said 
movable contact during actuation thereof, one of said 
springs being arranged within and the other of said springs 
being arranged without the vacuumized part of Said 
envelope. 

13. An electric switch comprising in combination a 
vacuumized envelope, a pair of relatively movable co 
operating contacts mounted within said envelope, one of 
:said contacts being axially movable through one end of 
said envelope, a capped tube mounted to extend within 
said one end of said envelope in gas tight connection 
therewith, a cylindrical bellows mounted within said 
tube and fixedly attached in gas tight connection along 
one end thereof to said tube, said movable contact ex 
tending through said bellows into said envelope and 
vattached in gas tight connection to said bellows at the 
other end thereof, and Ka coil spring snugly mounted 
against the inner perimeter of said tube within the vacu 
umized part of said envelope between the cap of said 
tube and said bellows and around said contact, said 
coil spring aligning said movable contact within said tube 
and guiding by a relatively rolling motion said movable 
contact during actuation thereof. ' 
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