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Our invention relates to vacuum switches and 
has for its object the provision of an improved 
low-voltage vacuum switch and method of fabri 
cating the same, said Switch being simple and 
inexpensive in construction and efficient and dur 
able throughout a large number of Operations. 
Our invention will be more fully set forth in 

the following description referring to the accom 
panying drawings, and the features of novelty 
which characterize our invention will be pointed 
Out with particularity in the claims annexed to 
and forming a part of this specification. 

Referring to the drawings, Fig. 1 is a view, 
partly in Section, of a completely assembled vac 
uum switch embodying our invention; Fig. 2 is a 
Sectional view taken along the line 2-2 of Fig. 
1; Fig. 3 is a detail view of structure prior to 
assembly thereof, illustrating the method of fab 
ricating the vacuum switch shown in Fig. 1; Fig. 
4 is a view of the aforesaid structure assembled; 
Fig. 5 shows a further step in the assembly; Fig. 
6 is a detail view of contact structure; Fig. 7 
shows a further step in the contact assembly; 
Fig. 8 shows the structures of Figs. 5 and 7 in 
assembled relation; and Fig. 9 illustrates the final 
Sealing and exhausting operations. 
The vacuum Switch illustrated is of the type 

wherein engagement and disengagement of the 
contacts are effected by mechanical forces trans 
mitted directly from the exterior of the switch 
to a flexible member actuating the contacts with 
in the Switch casing. Referring more particu 
larly to Fig. 1, the operative vacuum switch com 
prises a highly evacuated envelope composed of 
a Suitable insulating material as glass or the like 
and a metallic bellows 5. Mounted within the 
Switch envelope in a manner hereinafter de 
Scribed is stationary contact structure including 
contacts 2 and 3 arranged to be selectively en 
gaged by a movable contact 4 mounted for tilting 
or OScillatory movement and composed of a Suit 
able conducting material as bronze or the like. 
For the purpose of actuating the contact 4 

from the exterior of the evacuated envelope while 
maintaining the envelope sealed, the flexible me 
tallic bellows 5 is sealed as at 6 to the glass en 
velope and closed at the opposite end. The 
contact 4, which is provided with an enlarged 
portion 4', is suitably Secured in abutting rela 
tion to the metallic bellows at the end wall 5' as 
by welding or the like. An actuating arm 7 of 
suitable conducting material, as bronze, is like 
wise suitably welded in abutting relation to the 
exterior side of the wall 5' and may be oper 
atively connected to suitable motive means for 
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causing oscillation of the contact 4 betwee. . . e 
stationary contacts 2 and 3. The arm 7 will like 
wise serve as a terminal of the Switch since it is 
electrically connected to the movable contact 4. 
The stationary contacts 2 and 3 are Supported 

within the envelope by conductors 8 and 9, re 
spectively, which are composed of metal having 
a coefficient of expansion approximating that of 
glass, an example being a metalhaving the trade 
name 'Dumet metal'. The conductors 8 and 9 
likewise connect the contacts through the end 
wall 0 to exterior circuits. Each of the lead-in 
conductors is sealed in a manner hereinafter de 
scribed through the end wall 0 to form a loop, 
the end of each loop being compressed as at 
and encompassed by the corresponding station 
alry contact. 

For the purpose of positioning and spacing the 
fixed contacts, an insulating member 2 composed 
of lava or other suitable insulating material is 
mounted on the lead-in conductors. To this end 
the insulating member 2 is formed as a disk and 
is provided with apertures 2' through which the 
loops of the lead-in conductors extend. The disk 
2 is itself positioned at one side by the expanded 
portions 8' and 9' of the respective loops and 
at the other side by the contacts 2 and 3 which 
are secured to the portions of the conductor 
loops extending beyond the disk f2 as hereinafter 
described. 

Referring more particularly to Fig. 2, the con 
tact 2, for example, which is composed of copper 
or a suitable conducting material is split at 2' 
so that the jaw-like portions of the contact there 
by produced may be spaced apart to receive the 
loop , after which the jaws are pressed to 
gether as shown in Fig. 2 so as to fix securely the 
contact to the lead-in conductor. When assem 
bled the contact comprises a cylinder-like portion 
surrounding the lead-in conductor and pressed 
thereon. 
The end wall 0 includes the gas exhaust pas 

sage 3 which is sealed off at 4 to maintain the 
proper degree of vacuum. 
In accordance with our improved method of 

fabricating a vacuum Switch, reference being had 
to Figs. 3 to 9, inclusive, the glass envelope and 
metallic bellows are united and the contact struc 
ture is positioned within the envelope, after which 
the envelope is pinched-sealed about the lead-in 
conductors. The final conditioning and exhaust 
ing operations are then performed. 

Referring more particularly to Fig. 3, a glass 
tube 5 open at its opposite ends is sealed to the 
sleeve-like portion of the metallic bellows 5 in 
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open end 5a of the metallic bellows, the upper 
edge of the collar extending a short distance 
beyond the upper edge of the bellows to form a 
bead. The collar is then sealed to the bellows 
by fusing. Following this operation the tube 5 
is slipped over the end 5a of the bellows enclos 
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ing the collar 6 so that the tube is in concentric 
relation thereto, Heat and pressure are there 
upon applied to fuse and Squeeze in the glass SO 
as integrally to unite the tube 5 to the metallic 
bellows and collar f6, the upper edge of the metal 
lic bellows being completely sealed by the fusing 
of the glass collar and tube. The structure SO 
assembled is shown in Figs. 1 and 4. 

Positioning of the contact structure within the 
switch envelope is accomplished by Securing the 
novable contact to the inner wall of the flexible 
metallic bellows and inserting the stationary cons 
tacts through the opposite open end of the tube 
85. Referring to Fig. 5, the movable contact is 
inserted through the upper open end of the 
tube 5 and butt welded to the inner botton Wall 
of the metallic bellows coincident with the butt 
welding of the actuating arm to the opposite 
Outer Walls of said belows. The novable contact 
and actuating arm are, therefore, secured to the 
bellows by a single Welding operation. 

The stationary contact structure is asses 
bled as illustrated in Figs. 6 and . As shown 
in Fig. 6, a lead-in-conductor, as the conductor 3, 
is bent in the form of a conspiressed loop and a 
stationary contact, as the contact 2, is clamped 
to the looped end of the conductor. As previously . 
indicated, the Stationary contact Congrises a pair 
of jaw-like portions iš which are spread apart 
as illustrated So that the looped end of the con 
ductor may be placed betWeen the same, afteF 
which the jaws are pressed tightly together sea 
curing the contact generally in cylindrica for 
to the conductor. 
The next step in the contact assembly is shown 

in Fig. 7 wherein a pair of contacts and corre 
sponding lead-in conductors are positioned by the 
insulating disk 2. The Open ends of the lead-in 
conductors are inserted through the correspond 
ing apertures 2 in the disk A2 so that the con 
tacts 2 and 3 abut the disk. The leads are then 
fanned out as illustrated so that the disk is fixed 
in position with respect to the contacts. 

Positioning of the stationary contact struc 
ture within the switch is illustrated in Fig. 8. 
The stationary contact structure shown in Fig. 
is inserted through the open end of tube 5 so 
that the contacts 2 and 3 are at Opposite sides 
of the movable contact & which extends generally 
parallel thereto, the lead-in conductors extending 
through the open end of the tube. A glass ex 
haust tube 8 provided with a helically coiled 
nickel wire 3' is likewise positioned in the open 
end of the tube A5, as illustrated. 
With the parts positioned as above described, 

heat is applied to the open end of the tube and 
it is pinch or press sealed at to the lead-in 
conductors and exhaust tube as shown in Fig. 9. 
The nickel wire 8', which prevents fusing to 
gether of the inner walls of the glass tube 8 
during Sealing, is removed upon Cooling by pulling 
the end of the wire extending exteriorly of the 
tube. The conditioning and exhausting opera 
tions follow and comprise annealing of the glass, 
baking Out condensable vapors, exhausting to a 
high degree of vacuum by a vacuum pump con 
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the following manner. A tapered glass sealing 
collar 6 is first inserted or nested in the flared 

nected to the exhaust tube f8 and finally sealing 
of the exhaust tube. . 

In Operation the Switch may serve as a single 
pole double-throw contactor making possible con 
trol of a variety of circuit connections as, for 
example, control of signal lights and reversal of a 
small motor by the split-field method. While 
generally used to interrupt alternating current, 
the Switch may also be used for direct-current 
interruption by connecting a suitable condenser 
across the break. 
The vacuum Switch above described has ex 

ceptional durability and long life due to the rela 
tively small movement at the flexible metallic 
sealing-in bellows. When a high degree of vac 
tlin is attained, the contacts need separate but 
a Very Small distance due to the superior di 
electric characteristics of the vacuum. Further 
Anore, the contacts do not oxidize or become dirty; 
therefore, the contact resistance remains sub 
stantially constant. 

During aSSembly of the Switch the fixed cor 
tacts 2 and 3 need not be alined accurately with 
respect to the center of the switch envelope 
since the metallic bellows 5 provides for center 
ing of the movable contact 43 by tilting with re 
Spect to the stationary contacts, after which the 
device is in readiness for operation. . 

It should be understood that our invention is 
not limited to Specific details of the method and 
construction herein illustrated, and that changes 
and modifications Inay occur to one skilled in 
the art Without departing froii, the spirit of our 
invention. W 

What we claim as new desire to secure by let 
ters Patent of the United States, is: . . 

1. A vacuum. Switch comprising an evacuated 
envelope, a lead-in conductor sealed through a 
Wall of Said envelope, a stationary contact se 
cured Within said envelope to an end of said 
conductor, said contact comprising a cylinder 
like portion arranged to surround and clamp 
said conductor, the axis. of said cylinder being 
generally in allinement with said conductor, and 
a movable contact extending through the oppo 
site Wall of said envelope generally parallel to 
said conductor coacting with a side wall of sai 
cylindrical stationary contact. 

2. A vacuum Switch comprising an evacuated 
envelope, a lead-in conductor sealed through a 
Wall of said envelope, said conductor being in the 
form of a loop, a stationary contact encompass 
ing and Secured to the end of the conductor loop 
Within Said en velope, and a coacting novable con 
tact sealed With respect to said envelope and ar 
ranged to engage said stationary contact. 

3. A vacuum Switch comprising an evacuated 
envelope, a pair of lead-in conductors each in the 
form of a loop Sealed through a wall of said en 
velope, each loop extending within said envelope 
and compressed at its end, a stationary contact 
encompassing and secured to the compressed end 
of each of Said loops, an insulating disk having 
apertures through which the compressed ends of 
said loops extend, and a coacting movable con 
tact disposed between said stationary contacts for 
Selective engagement therewith. 

4. A method of fabricating a vacuum switch 
which comprises nesting a glass collar within the 
Open end of a metallic bellows and sealing said 
collar thereto, positioning in concentric relation 
a glass tube over the aforesaid end of said bel 
loWS, applying heat to fuse and seal said collar 
and tuhe Over the open end edge of said bel 
IoWS, Welding a movable Switch contact member to 
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an inner wall of said bellows, inserting coacting 
stationary switch contact structure having lead 
in conductors within said tube through the end 
opposite said bellows, fanning out said lead-in 
Conductors, and pinch sealing the aforesaid end 
of said tube about said conductors so that they 
Support said stationary switch contact struc 
ture, 

5. A method of fabricating a vacuum switch 
comprising forming a glass bead at the periphery 
of the open end of a metallic bellows, position 
ing in concentric relation a glass tube open at 
its opposite ends over the aforesaid end of said 
bellows, fusing said bead and tube together so as 

3 
to seal the edge of said bellows, positioning both 
a movable switch contact member within said 
tube through the remaining open end thereof 
so as to abut an inner wall of said bellows and 
a switch actuating member exteriorly of said bel 
lows so as to abut the opposite side of Said wall, 
welding simultaneously said contact and actuat 
ing members to said wall, inserting coacting sta 
tionary switch contact structure within the end 
of said tube opposite said bellows, and pinch seal- 10 
ing the aforesaid end of Said tube. 

WLLAMI K. RANKN. 
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