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this invention relates to a vacuum contact, 
Switch and more particularly to mechanisms for 
obtaining and maintaining uniform contact pres 
Sure in Such a switch. 

Insofas as is known, the usual methods for 
operating the contact arm of vacuum contact, 
Switches comprises the use of a cam directly as 
Scciated with the contact arm as shown in Pat 
ents 1,836,654 to W. Dorn et al., and 1,997,288 to 
H. F. Anderson. This appears to be satisfactory 
i2h a majority of devices with which a switch of 
this character is employed, since the number of 
Operations per day is not great. However, 
where the novable arm is constantly and rapidly 
operated as, for example, in an interrupter, uni 
form contact pressure and long life are extreme 
ly difficult to obtain without critical adjustments 
and costly naintenance. When the movable 
contact arm is directly associated with the sur 
face of a can a degree of contact pressure is ob 
tained by flexing the movable arm which is un 
reliable insofar as contact pressure is concerned, 
and also places undue strain upon the diaphragm 
Support for the arm. In sorae instances, flexi 
bility has been obtained by using a flexible glass 
envelope and glass rods directly associated with 
a can for Operating the contacts. In an are 
rangement of this character, the contact, pres 
sure is uncertain, since the glass supports for 
the contacts and the movable arm or arms can 
not be accurately positioned. The life of the 
contact switch parts in a switch of this char 
acter is comparatively short when used as an 
interrupter. 

It is therefore an object of the present inven 
tion to provide operating mechanism for a vac 
lum Contact switch arranged to produce and 
maintain a definite gram pressure between the 
contacts and the switch. 

It is a further object of the invention to pro 
Wide a flexible diaphrag for supporting the 
movable contact arm and provide cold cathode 
glow discharge tubes for contact protection 
means to insure long life of a continuously opers 
atting vacuun contact switch and to assist in 
obtaining and maintaining an exact contact 
pressure between the contacts of the switch. 

these objects are set forth in a specific emi 
sodinent of the invention for a ringing current 
interrupter in Which the contact of the movable 
contact arm is pressed against a stationary con 
tact within the evacuated container by an ex 
ternal spring which is operable only when the 
pressure of another spring is removed. In this 
embodiment, the movable contact within the 

(C. 200-6) 
evacuated container is maintained an equal dis 
tance from each stationary contact by two op 
posed external springs of equal stiffness which 
engage the novable contact arm. A rotating 
can is used to remove the pressure of one spring 5 
against the other by successively flexing alter 
nate Springs. One Spring is thus removed from 
the operating path of the alternate spring, which 
latter spring causes the engagement of the mov 
able contact with a stationary contact. O 
The invention will be better understood from 

the following description and drawing in which 
Figs. and 3 illustrate the two forms of the 

vacuum contact switch operating mechanism for 
the novable contact arm; and . . 5 

Fig. 2 illustrates a ringing interrupter circuit 
using the vacuum contact switch as an inter 
rupter and spark-absorbing devices associated 
With the SWitch contacts. 

in the illustrated embodiment of Fig. 1, a 20 
metal evacuated container for the contacts is 
shown. This form of container is preferable for 
the contact switch of the invention but any 
Suitable naterial ray be used in place of metal. 
The stationary contacts 4 and 5 afe supported 25 
Withi. the container by an insulated part 6 
rigidly fastened to the container. The lead wires 
I and 8 are suitably insulated fron the metal 
container by the Ise of sealed-in insulators S 
and 60. A flexible metal diaphragm 2, which 30 
may be a corrugated disc or sylphon bellows, is 
sealed to the container. This diaphragm acts 
as a support and fulcrun for tie innovable con 
tact ar. 3, which is accurately positioned and 
Sealed therein. The novable contact arm 3 is 35 
conductively connected to the diaphragm which 
is conductively connected to the metal frame 
work or envelope. The conductor therefore 
acts to electrically associate the movable con 
tact in a circuit with either conductor 7 or 8. 40 
Rod 34, having an insulated member 2 thereon. 
is adjustably connected to the novable contact 
arm 3 by threaded members 35 and 36. The 
insulated member 2 is maintained under equal 
pressure from Springs 3 and 4. Spring 5 is a 45 
conbination inenber stressed down Ward, having 
one section 86 extending downward to the can 
E8 and a second section 37 extending upward be 
tween the springs 3 and 4. The rotation of 
the can 8 on shaft 9 causes section 37 to move 50 
upward and down Ward for removing the pressure 
of springs S3 or S on the member 2. The 
alternate spring 8 or A3 not moved by the can 
is thus free to operate the contact arm 3 through 
link 34 by exerting pressure on member 2. Ac- is 
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cording to the drawing, spring 3 is first moved 
upward by pressure of the cam against Spring 5 
to permit the contact arm 3 to be moved up 
ward under the control of spring 4. The mov 
able contact is thus associated with stationary 
contact 4. In a second position of the can B, 
the member 37 draws the spring 4 downward 
under the control of spring 5. The pressure of 
spring 4 is thus removed from spring 3, per 
mitting the latter spring to function for moving 
the contact arm 3 for connecting its contact with 
stationary contact 5. In each case, the movable 
contact arm is entirely under the control of 
either spring 3 or 4, and consequently a uni 
form contact pressure is obtained between the 
movable contact and the stationary contacts 
and 5. This method of operation further insures 
minimum flexing of the diaphragm 2 upon each 
operation of the springs 3 and , since the 
arm 3 can remain substantially rigid. In addi 
tion to this step to produce long life, a dia 
phragm with annular corrugations is used which 
in some cases may be in the form of a Sylphon 
bellows. This also eliminates the critical ad 
justment ordinarily required between the can 
and the movable arm to insure a given contact 
pressure. 

It is evident from the foregoing description 
that the gram contact pressure of the movable 
contact against a stationary contact is equal to 
the free stiffness characteristic of the Spring 3 
or 4, minus the stiffness required to flex the 
diaphragm of the container, which acts as a full 
crum for the movable contact arm. The stiffness 
characteristic of the corrugated or Sylphon bel 
lows type metal diaphragm may be of a set value 
and consequently the stiffness characteristic of 
the operating springs may be of set values for 
securing a particular gram contact pressure. It 
is also apparent that in the combination de 
scribed, the diaphragm is only flexed a small 
amount equal to the movement of the movable 
contact arm, since the desired contact pressure 
is obtained by the movement and pressure of the 
spring against the arm which may remain rigid 
whereas in the usual method the contact arm is 
operated by pressure from a rigid cam which 
must flex the movable arm and accordingly flex 
the diaphragm more than required for the 
normal movement of the arm. 

Fig. 3 illustrates a second form of the mecha 
nism for controlling the movable contact arm. 
The vacuum contact comprising members 40 to 
50 is the same as shown in Fig. 1. The operating 
mechanism for the movable contact arm com 
prises a cam 5 centrally located between springs 
54 and 55 and operated on cam shaft 52. The 
spring support 3 and cam shaft 52 are, of 
course, held on the mounting or framework 
which also maintains the vacuum contact switch 
in position. The rotation of the cam Sf suc 
cessively moves spring 5 downward and spring 
55 upward. The movement of spring down 
ward permits motion of spring 55 for operating 
the contact arm 2 and causing the engagement 
of the contact thereon with contact 44. The up 
ward movement of spring 5 causes spring 54 to 
actuate the movable contact arm 42 for the en 
gagement of the contact thereon with contact 43. 
The vacuum contact, according to either form 

of Fig. 1 or Fig. 3, is shown in Fig. 2 associated 
with a circuit for applying interrupted ringing 
current in the manner used for telephone cir 
cuits. The alternating current supply is shown 
diagrammatically at 24. A tone circuit is super 
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imposed upon the alternating current for the 
purpose of slightly exaggerating the ringing tone 
for transmission to the calling telephone Sub 
scriber. The tone source is shown diagrammat 
ically at 32, which is transmitted to the ringing 
circuit through the primary and secondary 
windings of transformer St. The battery 25 is 
used in this circuit for maintaining apparatus 
operated when ringing current is not aSSociated 
with the telphone circuit, This is known to those 
versed in the art as "silent period battery'. The 
dotted lines and the rectangle 28 indicate appa 
ratus in a telephone exchange for applying the 
ringing current to the individual subscriber sta 
tions, such as diagrammatically illustrated as 0. 
A plurality of such apparatus is used in a tele 
phone exchange and therefore multiple straps 26 
and 27 are indicated to show that the ringing 
interrupter circuit is common to a large plu 
rality of telephone circuits. According to this 
arrangement, when the movable contact 3 is as 
sociated with the stationary contact 5, ringing 
current from source 24 is applied to the sub 
scriber station ringer 30. When the movable 
contact is associated with the stationary con 
tact 4, silent period battery is applied to the cir 
cuit for maintaining certain apparatus of the 
telephone exchange operated. As is well known, 
the ringing current and silent period are suc 
cessively applied until the subscriber responds 
by removing the receiver from the subscriber sta 
tion set. In case the subscriber does not answer, 
the ringing current is cut off by manual or auto 
matic means. - 

It is the usual practice to use condensers and 
resistances to reduce contact arcing. In the 
present circuit arrangement, the use of a con 
denser would offer a low resistance path to ring 
ing current and tones superimposed on the 
fundamental voltages. An arrangement has, 
therefore, been devised using cold cathode glow 
discharge tubes 20 and 2 bridged across the con 
tacts of the vacuum contact switch in series with 
resistances 22 and 23 for use as a current dis 
charge device when the contacts are separated. 
These tubes will flash momentarily when the cir 
cuit is broken and thus permit inductive energy 
to be dissipated in the resistance of the circuit 
and the internal resistance of the tubes. These 
tubes are arranged for a break-down voltage 
higher than the potential normally across the 
Open contacts. They also have a restoring volt 
age of Such character that the tube will extin 
guish itself as seen as the circuit voltage falls 
to normal. The resistances 22 and 23 also serve 
the purpose of protecting the tube from ex 
cessive current. The foregoing arrangement 
protects the contacts from being pitted by the 
electric arc and thus insures a comparatively long 
life for these contacts and exact contact en 
gagement during their life. 

It is not the intention to limit the invention to 
the specific structures disclosed, since the prin 
ciple may be applied in various manners, 
What is claimed is: 
1. An electric switch comprising an evacuated 

container having a flexible diaphragm formed 
as a part of said container, stationary contacts 
in said container, a movable contact arm extend 
ing through said diaphragm and supported 
thereby, two springs having equal stiffness ar 
ranged to exert equal pressure in opposite direc 
tions on said movable contact arm, and means for 
relieving the pressure of either one of said 
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springs against said contact arm for operating 
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the contact arm under the control of the oppo 
site spring. 
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2. An electric switch comprising an evacuated 
container having a corrugated flexible diaphragm 
formed as a part of said container, stationary 
contacts in said container, a movable contact 
arm extending through said diaphragm and sup 
ported thereby, two springs having equal stiff 
ness arranged to exert equal pressure in oppo 
site directions on said movable contact arm, and 
means for relieving the pressure of either one of 
said springs against said contact arm for oper 
ating the contact arm under the control of the opposite spring. 

3. An electric switch comprising a metal evac 
luated container having a corrugated metal flex 
ible diaphragm formed as a part of said con 
tainer, stationary contacts in said container and 
insulated therefrom, a movable contact arm ex 
tending through said diaphragm and electrically 
connected thereto, two springs having equal stiff 
ness arranged to exert equal pressure in oppo 
site directions on said movable contact arm, and 
means for relieving the pressure of either one 
of Said Springs against said contact arm for 
Operating the contact arm under the control of 
the alternate spring. 

4. An electric switch comprising an evacuated 
container having a flexible diaphragm formed as 
a part of said container, stationary contacts in 
said container, a movable contact arm extending 
through said diaphragm and supported thereby, 
a pair of springs having equal stiffness, a men 
ber under pressure of said stiffness between said 
Springs adjustably connected to said movable 
contact arm, and means for relieving the pressure 
of either one of said springs against said mem. 
ber for operating the contact arm under the con 
trol of the alternate spring. 

5. An electric switch comprising an evacuated 
container having a flexible diaphragm formed as 
a part of Said container, insulated contacts in said 
container, a novable contact arm extending 
through said diaphragm and sealed thereto, said 
diaphragm acting as a pivot member for the 
Contact arm, means for Operating said contact 
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arm in a manner to obtain an exact contact 
pressure between a contact on said arm and the 
insulated contacts, including an adjustable mem 
ber connecting the contact arm with an operating 
Spring, a second Spring for exerting equal pres 
Sure against Said first Spring for normally main 
taining the spring inoperative, and means to 
remove the pressure of said second spring for 
Operating the contact arm under the control of 
Said first Spring. 

6. An electric switch comprising a movable 
contact arm, pressure members associated with 
Said arm and arranged to exert equal and op 
posite pressures thereon, stationary contacts, and 
means for alternately disassociating said pres 
Sure members from said arm to cause said arm 
to alternately engage said stationary contacts. 

7. An electric switch comprising a movable 
contact arm, pressure members arranged to ex 
€rt equal and Opposite pressures on said arm, and 
means for alternately actuating said members to 
render the unactuated member effective in actu 
ating said movable arm. 

8. An electric Switch comprising a movable 
contact arm, a first pressure member arranged 
to exert a pressure in a particular direction on 
Said arm, a second pressure member arranged 
to exert an equal pressure in the opposite direc 
tion on said arm and means for actuating either 
of said pressure members whereby the other 
pressure member functions to actuate said con 
tact arm. 

9. An electric switch comprising an evacuated 
container having a flexible diaphragm formed 
as a part of Said container, stationary contacts 
in Said container, a movable contact arm extend 
ing through said diaphragin and supported there 
by, means comprising a pair of springs for ap 
plying equal and oppositely directed forces to 
the extending portion of said arm whereby said 
arm is held in equilibrium and is pivoted about 
its point of support on said diaphragm when 
either of said springs is actuated and means 
for alternately actuating said springs to cause it 
to engage said stationary contacts alternately. 
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