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This invention relates to vacuumized electrical devices
angl more particularly to a new and improved vacuum
switch employing current conductive 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 controliing 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 a new and
improved electrical device such as an electric switch, a
vacuum condenser or an electron discharge device is pro-
vided comprising in combination a vacuumized envelope,
a member mounted for movement within the envelope,
and an electric terminal mounted on the enveope be-
tween the ends thereof.” A bellows is fixedly attached in
vacuum tight engagement along its outer periphery to
the envelope and the member is arranged to extend
through the aperture in the bellows inside of the envelope.
The member is attached in vacuum tight engagement to
the bellows along the periphery of the aperture. A cur-
rent' conductive tube is mounted within the envelope
and is conductively connected to the terminal. As
claimed, a spring is mounted within the tube and around
the movable member. The spring aligns the movable
member within the envelope, guides by a relatively roll-
ing motion the movable member during actuation thereof
and forms a current path from the movable member to
the tube. '

- It is, therefore, one object of this invention to provide
a new and improved electrical device.

Another object of this invention is to provide a new

and improved vacuum device in which a movable member
is restrained in its axial movement and prevented from
substantial lateral movement.
- A further object of this invention is to provide a new
and improved vacuumized electrical device in which a
relatively rolling motion type guiding means is arranged
within 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.
A still further object of this invention is to provide a
new and improved contact guiding means for a vacuum
switch which aligns the movable contact within the enve-
lope, guides by a relatively rolling motion the movable
contact during actuation thereof and forms a current con-
ductive path from the movable contact to an electric
terminal.

Objects and advantages other than those set forth will
be apparent from the following description when read
in connection with the accompanying drawing, in which:
_Fig. 1 is an elevational view partly in axial section of
a vacuum switch embodying the invention; and

Fig. 2 is a plan view of the vacuum switch illustrated
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in Fig. 1 looking in the direction of the arrows along
the line M—IL

Referring more particularly to the drawing by char-
acters .of reference, Fig. 1 illustrates an electric switch
comprising a vacuumized envelope 3 having cylindrical
portions 4 and ‘5 interconnected by a conductive cylindri-
cal portion 6. Portions 4 and 5 may be formed, for ex-
ample, of any suitable electrical insulating material such
as a vitreous or ceramic substance. One end of enve-
lope 3 is provided with an apertured end cap 7 to which
is fixedly secured in vacuum tight connection thereto one
end of a fixed contact 8. Cap 7 may be a separate struc-
ture from portion 4 of envelope 3 or a part of it and
further may be reentrant, flat or even protruding, if
desired. -

Cap 7 supports a contact mounting or bushing 11 to
which is secured one end of the fixed contact 8. Contact
8 is arranged to extend along the longitudinal axis of
envelope 3 and is substantially rigidly supported so as to
restrict longitudinal or lateral movement thereof. Cap
7 may support a venting passage (not shown) through
which envelope 3 is evacuated and sealed off in the usual
way.

The . opposite. end of envelope 3 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 re-
tainer or tube 16 is s=aled throughout its rim 17 to the
other end of flange 15 and in the example shown in Fig. 1
is arranged to extend inwardly of enve'ope 3. A metallic
disklike bellows 18 is fixedly secured in a vacuum tight
connection at the outer periphery thereof to the inwardly
extending end of tube 16. Bellows 18 is provided with
an aperture 19 extending substantially centrally thereof
through which a movable contact 21 is arranged to. pro-
ject. Contact 21, as shown, comprises two conductive
portions: 21a and 21c interconnected by an insulating
portion 215, Contact portion 231c of contact 21 is ar-
ranged in vacuum tight connection with the walls of
aperture 19 in -be'lows 18 so that contact 21 extends
through tube 16 into envelope 3 with contact portion 21a
being in cooperating re'ationship with contact 8. )

The fixed contact 8 and contact portion 21a of mov-
able contact 21 may be made of any suitable material
such as tungsten or tungsten alloys. As shown in Fig, 1
contact 21 is arranged for axial movement a limited pre-
determined distance by a contact actuating mechanism
(not shown) while being restrained from lateral displace-
ment.. To accomplish this contact 21 is supported within
envelope 3 by at least one coil spring guiding means
such as garter spring 22.

Garter spring 22 is snugly mounted within a tube or
canister 23 which is fixedly mounted within envelope 3
between the ends thereof by an annular ring 24 attached
to metallic portion 6.. A pair of electric terminals 25
and 26 are fixedly attached to portion 6 of envelope 3.
As noted from the drawing contact 21 when actuated
moves axially through the terminals 25 #nd 26.

Spring 22 forms a bearing for the straight line guiding
movement of contact 21 and also a means to transfer
current from the movable contact 21 through ring 24
and portion 6 of envelope 3 to the electrical terminals
25 and 26. The individual coils of the garter spring 22
used for straight line guidance of contact 21 form a very
intimate multipoint contact with the movable contact 21
and the canister wall. - The canister is part of the flange
or.ring 24 and forms one part of the current path to
terminals 25 and 26. The garter spring, therefore, effec-
tively serves as a shunt connection between the flange
and the movable contact and eliminates the prior art
braid connections. Further, spring 22 reduces the fric-
tion wear of the moving parts of the switch.

'As shown in the-drawing spring 22 fits snugly into tubé
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or canister 23. Canister 23 is provided with a pair of
apertures 27, 27’ through which contact 21 extends. The
ends of canister 23 defining the walls of apertures 27,
27’ serve as a means for holding spring 22 within the
canister during closm0 and opening operations of the
vacuum switch.

In order to control the arcing products emitted upon
separation of the engaging surfaces of rontacts § and 21
a cylindrical cup shaped tube or shield 28 is provided
around and spaced from contact 8. Shield 28 is arranged
to extend beyond the engaging ends of contacts 8 and
21 so as to surround at least a part of contact 21 when
in contact engaging position. Shield 28 may be formed
of glass or any suitable metallic or nonmetallic materlal

Upon actuation of movable contact 21 in contact en-
gaging or contact disengaging direction bellows 18 de-
flects allowing restricted axial movement of contact 21,
The required range of movement of contact 21 is very
small. With only three-sixteenths of an inch separation
between engaging surfaces of contacts § 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
continuously conduct current up to fifty ampsres. Since
normal atmospheric pressure tends to expand the bellows
into envelope 3, the atmospheric pressure may be uti-
lized 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.

The drawing clearly indicates that the vacuum switch
envelope 3 may be mounted by flange 15 at ground po-
tential whereupon the lower portion 5 of envelope 3 then
permanently insulates the terminals 25 and 26 from ground
and the upper portion 4 of envelope 3 insulates terminals
25 and 26 from the terminal cap end of the envelope
which end is at line potential when cooperating contacts
8 and 21 are in circuit open position.

Although but one embodiment of the present inven-
tion has been illustrated and described, it will be apparent
to those skilled in the art that various changes and modi-
fications may be made therein without departing from
the spirit of the invention or from the scope of the ap-
pended claims.

Having now particularly described and ascertained the
nature of my said invention and the manner in which it
is to be performed, I declare that what I claim is:

1. An electric device comprising in combination a vac-
uumized envelope, a member mounted within and axially
movable through one end of said envelope, a first tube
mounted on said one end of said envelope in vacuum
tight engagement therewith, a disklike apertured bellows
fixedly attached in vacuum tight engagement along its
outer periphery to the inside surface of said first tube,
said movable member extending through the aperture of
said bellows inside of said envelope ancd attached in
vacuum tight engagement to said bellows along the pe-
riphery of said aperture, a second tube fixedly mounted
within said envelope between the ends thereof, an electric
terminal mounted outside of said envelope bctween the
ends thereof and in electrical contact with said second
tube, said movable member extending through said sec-
ond tube, and a coil spring mounted within said second
tube and around said movable member, said coil spring
,aligning said movable member within said envelope, guid-
ing by a relatively rolling motion said movable member
during actuation thereof and forming an electrical con-
nection between said movable member and said second
tube.

2. An electric switch comprising in combination a vac-
uumized envelope, a pair of relatively movable cooperat-
ing contacts mounted within said envelope, one of said
contacts being axially movable through one end of said
envelope, a first tube mounted on said one end of said
envelope in vacuum tight engagement therewith, a dlSk-
like bellows fixedly attached in vacuum tight engagement
along its outer periphery to the inside surface of said
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tube, said movable contact extending through an aper-
ture in said bellows inside of said envelope and attached
in vacuum tight engagement to said bellows along the
periphery of said aperture, a second tube fixedly mounted
within said envelope between the ends thereof, an electric
terminal mounted outside of said envelope between the
ends thereof and in electrical current conductive contact
with said second tube, said movable contact extending
through said second tube, and a coil spring mounted
within said second tube and around said movable con-
tact, said coil spring aligning said movable contact within
said envelope, guiding by a relatively rolling motion said
movable contact during actuation thereof and forming
an electrical current conductive connection between said
movable contact and said second tube.

3. An electric switch comprising in combination a vac-
uumized envelope, a pair of relatively movable coop-
erating contacts mounted within said envelope, one of
said contacts being axially movable through one end of
said envelope and comprising an insulating portion and
a conductive portion, a first tube mounted to extend with-
ing said one end of said envelope in vacuum tight en-
gagement therewith, a disklike bellows fixedly attached in
vacuum tight engagement along it souter periphery to
the inside surface of said first tube, said movable contact
extending through an aperture in said bellows inside of
said envelope and attached in vacuum tight engagement
to said bellows along the periphery of said aperture, said
insulating portion of said movable contact insulating said
conductive portion of said movable contact from said
one end of said envelope, a second current conductive
tube fixedly mounted within said envelope between the
ends thereof, said movable contact extending through
said second tube, terminal means mounted on said en-
velope between the ends thereof and conductively con-
nected to said second tube, and a coil spring snugly
mounted within said second tube and around said con-
ductive portion of said movable contact, said coil spring
aligning said movable contact within said envelope, guid-
ing by a relatively rolling motion said movable contact
during actuation thereof and forming a current path from
said conductive portion of said movable contact to said
second tube.

4. An electric switch comprising in combination a
vacuumized envelope, said envelope comprising a pair of
insulating portions interconnected by a conductive portion
forming a terminal connection, a pair of relatively mov-
able cooperating contacts mounted within said envelope,
one of said contacts being axially movable through one
end of said envelope and comprising an insulating portion
and a conductive portion, a first tube mounted to extend
within said one of said envelope in vacuum tight engage-
ment therewith, a disk-like bellows fixedly attached in
vacuum tight engagement along its outer periphery to the
inside surface of said tube, said moveb'e contact extend-
ing through an aperture in said bellows inside of said
envelope and attached in vacuum tight engagement to
said bellows along the periphery of said aperture, said
insulating portion of szid movable contact insulating said
conductive portion of said movable contact from said
one end of said envelope, a second tube fixedly mounted
within said envelope between the ends thereof and con-
ductively connected to said conductive portion of said
envelope, said movable contact extending through said
second tube, and a coil spring mounted with said second
tube and around said movable contact; said coil spring
aligning said movab'e contact within said envelope, guid-
ing by a relatively rolling motion said movable contact
during actuation thereof and forming a current conduc-
tive path from said movable contact to s2id second tube.

5. 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 an electric
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terminal mounted on and extending through said envelope
between the ends thereof, bellows fixedly attached in
vacuum tight engagement along its outer periphery to said
envelope, said movable contact extending through an
aperture in said bellows inside of said envelope and at-
tached in vacuum tight engagement to said bellows along
the periphery of said aperture, a current conductive tube
mounted within said envelope between the ends thereof,
said tube being conductively connected to said terminal,
said movable contact extending through said tube, and a
spring mounted within said tube and around said movable
contact, said spring aligning said movable contact within
said envelope, guiding by a relatively rolling motion said
movable contact during actuation thereof and forming
a current path from said movable contact to said tube.
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