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To all whom it may concern. 
Be it known that I, EzRA. B. MERRLAM, a 

citizen of the United States, residing at 
Schenectady, in the county of Schenectady, 
State of New York, have invented certain 
new and useful Improvements in Electric 
Switches, of which the following is a specifi 
cation. 
My invention relates to switches for open 

ing electric circuits and its object is to pro 
vide a simple and efficient switch by means 
of which circuits carrying large amounts of 
energy may be quickly and safely opened 
with a minimum disturbance of potential 
on the circuit, thereby eliminating the 
surges and similar potential strains pro 
duced by many, types of switches heretofore 
used. 
The insulating value of a gaseous insulat 

ing medium, such as air, increases rapidly 
with an increase in pressure of the medium, 
and in accordance with my invention, the 
circuit is opened by means of contacts which separate in an atmosphere of gaseous in 
sulating medium compressed to such an ex 
tent that the arc is quickly and safely ex 
tinguished and switching strains on the sys 
ten are practically eliminated. The gaseous 
insulating mediurn is preferably compressed 
to a pressure greater than 100 pounds per 
square inch, and since air becomes ionized 
by an arc and thereby loses a part of its in 
stilating value, I may use some other gaseous 
insulating medium, such as carbon dioxid, 
which ionizes very much less readily than 
air and may also provide means whereby 
the air ionized by opening the circuit is dis-, 
charged from the switch and replaced with 
'fresh compressed air having an undimin 
ished insulating value. 
My invention will best be understood in 

connection with the accompanying draw 
ings, which, merely for purposes of illus 
tration, show some of the various forms in which my invention may be embodied and 
in which 

Figure 1 is a view in elevation of the con 
tacts and adjacent parts of the switch em 
bodying my invention, with part of one 
chamber cut away to show details of con 
struction; and Fig. 2 is a view similar to 
Fig. 1, with a relief valve for automati 
cally venting the chambers at each opera 
tion of the switch and thereby adapting the 

construction, the adjacent terminals of the 

switch for the use of compressed air as the 55 
insulating medium. 
The particular form of switch illustrated 

in Fig.1 comprises a stationary contact 1 
of any suitable form, coöperating with a 
moyable contact 2 in the form of a rod so 
which is movable into and out of engage 
ment with the stationary contact 1. In the 
Specific form of switch illustrated, the rods 
2 constitute the contact portion of a bridg 
ing contact formed by the contact rods2 
and the conducting yoke 3, which carries the 
contact rods and in turn is carried on an in 
Sulating rod 4 actuated by any suitable 
mechanism, not shown. As a result of this 
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circuit are connected to stationary contacts 
1 which are bridged by the bridging con 
tact formed by the contact rods 2 and the 
yoke 8. In carrying out my invention, va 
rious forms of construction may be used 
to cause the coöperating contacts 1 and 2 to 
Separate in an atmosphere of compressed 
gaseous insulating medium, but the pre 
ferred form is that shown in the drawing, 
in which a chamber 5 carries at each end in 
sulators 6 provided with shoulders 7 which 
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engage the inner sides of the heads of the 
chamber 5 and thereby prevent the insula 
tors being blown out by pressure in the 
chamber. The stationary contact 1 is car 
ried. On the lower insulator and the movable 
contact 2 is slidably mounted in the upper 
insulator in any suitable way which will 
make a substantially fluid tight joint with 
the insulator. In the preferred construc 
tion, the movable contact 2 slides through a 
metallic guide or support 8 carried on the 
insulator and made in the form of a stuffing 
box provided with packing 9 held in place 
by a gland 10, so that the contact rod 2 may 
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be moved up and down and into and out of 
engagement with the stationary contact 1 
Without permitting fluid to escape from the 
chamber 5. An atmosphere of compressed 
gaseous insulating medium is maintained in 100 
the chamber 5 during the separation of the 
coöperating contacts by any suitable, means, 
Such as an insulated supply pipe 11 connect 
ed to the two chambers 5 and supplied 
through the pipe 12 from a supply tank 13 105 
With the compressed gaseous insulating me 
dium which is to be used. In the form of 
Switch shown in Fig. 1, some gaseous insu 
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lating medium, such as carbon dioxid, which 
does not ionize as readily as air, is stored in 
the tank 13 under pressure and is admitted 
to the chambers 5 for the purpose of main 
taining in the chambers an atmosphere of 
gaseous insulating medium under a pressure 
of at least 100 pounds per square inch. 
Since the carbon dioxid does notionize read 
ily, it does not need to be replaced and hence 
it is necessary to draw on the tank 18 only 
to make good the leakage from the chambers 
5. When the switch opens a circuit carry 
ing a large amount of energy, an arc is 
formed between the stationary and the mov 
able contact, but owing to the high pressure 
of the atmosphere in which the arc is drawn 
the arc does not have an opportunity to ex 
pand to any great extent and any heating 
which may take place as a result of the pres 
ence of the arc increases the pressure of the 
atmosphere surrounding the arc and there 
by tends to assist in extinguishing the arc. 
If the switch is used to open a circuit carry 
ing alternating current, it is found that 
drawing the arc in an atmosphere of com 
pressed gaseous insulating medium causes 
the arc to be extinguished at the Zero-point 
of the wave, hence the circuit is opened very 
quickly and with practically no surges or 
switching strains. 
A switch constructed and operated sub 

is shown in Fig. 2, but is constructed to per 
mit compressed air to be used as the gaseous 
insulating medium in which the contacts 
separate. Since an arc ionizes air to a cer 
tain extent and thereby reduces its insulat 
ing value, it is desirable to empty the cham 
bers 5 after each opening of the switch and 
refill with fresh air which has not been 
ionized and which, therefore, has its full 
insulating value. 
complished in many different ways, and, for 
purposes of illustration, I have shown each 
chamber provided with a venting valve 14 
automatically opened during the operation 
of the switch, so that the ionized air pro 
duced in the chamber 5 when the switch 
opens, is permitted to escape and is replaced 
with fresh compressed air by the time the 
switch is closed. The venting valve 14 is 
automatically opened by any suitable mech 
anism at any desired time during the oper 
ation of the switch, preferably during the 
closing movement, and, merely for pur 
poses of illustration I have shown the valve 
controlled by an electromagnet 15 energized 
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from any suitable source of supply by means 
of a control switch 16, which is normally 
open and which is closed momentarily for 
the purpose of energizing the electromagnet 
15 and thereby opening the valves during the 
closing movement of the switch by a piv 
oted projection 17 which is engaged by a 
lug 18 on the operating mechanism. The 

This result may be ac 
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pivoted projection 17 is so mounted that 
during the opening movement of the switch 
and as the lug 18 moves upward, the con 
trolling switch 16 is not actuated, but on the 
downward movement of the contact 2 for 70. 
the purpose of closing the switch, the lug. 
18 engages the projection 17 and thereby 
rotates the controlling switch in a clock 
wise direction into a position to close the 
circuit of the electromagnets 15, thereby 
opening the venting valves 14. The opera 
tion of this switch is the same as that shown 
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in Fig. 1, since the arc is quickly extin 
guished at the Zero point if drawn in an 
atmosphere of compressed air at high pres 
Sure. 
My invention may be embodied in many 
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other forms than that shown and described, 
and I, therefore, do not wish to restrict my 
self to the precise arrangement disclosed, 
but aim to cover all modifications within the 
scope of the appended claims. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is 
1. An electric switch comprising relatively 

movable coöperating contacts, means for 
maintaining an atmosphere of compressed 
gaseous insulating medium around said con 
tacts during their separation, and means 
controlled by said contacts. for permitting 
at intervals the insulating medium to escape. 

2. An electric switch comprising a vessel 
provided with a normally closed vent, rel 
atively movable coöperating contacts mount 
ed to separate in said vessel, means coöper 
ating with said contacts to control the open 
ing of said vent, and means for maintaining 
in said vessel an atmosphere of compressed 
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0. 

gaseous insulating medium during the 
separation of said contacts. 

3. An electric switch comprising a vessel 
having a normally closed vent, a gaseous in 
sulating medium normally maintained un 
der pressure within said vessel, relatively 
movable coöperating contacts separable 
within said vessel to produce an arc therein, 
and means whereby said contacts control the 
opening of said vent to remove said insu 
lating medium from between said contacts 
after the arc has been extinguished. 

4. An electric switch comprising sepa 
rable contacts, a vessel surrounding said 
contacts containing a normally compressed 
gaseous insulating medium, said vessel hav 
ing a vent normally closed during the sepa 
ration of said contacts, and means controlled 
by said contacts for opening said vent dur 
ing the closing movement of the switch to 
permit the escape of said insulating me 
dium. 

5. A switch omprising relatively mov 
able coöperating contacts, a vessel inclosing 
said contacts, naeans for supplying a com 
pressed gaseous insulating medium to said 
vessel, a valve for venting said vessel, and 
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means for opening said valve to vent said 
vessel during a predetermined portion of 
the movement of said contacts. 

6. A switch comprising a closed vessel 
containing compressed gaseous insulating 
medium, contacts separable within said ves 

O 

sel to produce an arc therein, and means as 
sociated with said contacts for venting said 
vessel after the separation of said contacts 
to open the switch and after the arc formed 
has been extinguished, whereby said insulat 
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ing medium is removed from said vessel. 7. A switch comprising separable con 
tacts, a vessel surrounding said contacts and 
containing compressed gaseous insulating 
medium, and means controlled by said con 
tacts for permitting the insulating medium 
in said vessel to escape at intervals as said 
contacts are moved into switch closing po 
sition. 

E. 

8. A switch comprising separable contacts, 
a closed vessel surrounding said contacts 
and containing compressed gaseous insulat 
ing medium, a valve for venting said vessel, 
and means whereby one of said contacts con 
trols said valve to vent said vessel. 

9. A switch comprising separable coöp 
erating contacts, a vessel which surrounds 
said contacts and is closed during the sepa 
ration of said contacts, a source of supply 
of gaseous insulating medium underpressure 
connected to said vessel, and means con 
trolled by said contacts for venting said 
vessel. 
In witness whereof, I have hereunto set 

my hand this 3rd day of February, 1910. 
EZR.A. B. MERRAM. 

Witnesses: 
BENJAMIN B. Hut, 
HELEN ORFORD. 

30 

35 


