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7 Claims. (CL. 200-146) 
This invention relates generally to switching 

equipment for use in connection with electric cir 
cuits, and particularly to high tension switching 
devices. 

It is now well known that high voltage air 
break switches which depend for their interrupt 
ing ability upon the elongation of the circuit-in 
terrupting arc in the open air are ineffective cir 
cuit-interrupting devices, due to the fact that 
only a fractional part of the circuit voltage may 
be required to sustain the arc under such condi 
tions. It is also well known that the arcs result 
ing from the opening of such Switches may be long 
compared to economical clearances between live 
parts, and live parts and ground, and that the 
Operation of these switches under certain condi 
tions constitutes a hazard both to the operator 
and to the connected equipment. 

It is an object of the present invention to pro 
Vide means for transferring an open-air circuit 
interrupting arc to a restricted space within a 
tubular insulator, to the end that the voltage 
required to sustain the arc therein is many times 
that required for an arc playing in the open air. 
A further object is to provide means responsive 

to an Opening movement of an air-break switch 
for reducing the dielectric strength of an asso 
ciated tubular insulator, so that the length of arc 
required to effect the abovementioned transfer 
is greatly reduced, 
A further object is the provision of a Switching 

device embodying an arc suppressor in combina 
tion with a main current carrying switch, in 
which the arc suppressor changes in effect from 
a conductor to an insulator in response to the 
passage of current therethrough. 
A further object is the provision of means re 

sponsive to a predetermined opening movement of 
a switch for interposing an arc suppressor in 
series relation with the contacts of the switch. 
Another object is the provision of an arc Sup 

pressor having externally operable means for 
changing the conductivity of a path internally 
therethrough. 
An additional object is the provision of a sim 

ple and effective arc suppressor or arc extinguish 
ing device especially applicable for combining 
with high tension air-break switches in order to 
effect an increase in their interrupting capacity. 
With the above and other objects in view which 

will appear as the description proceeds, our in 
vention resides in the novel combination and ar 
rangement of an arc Suppressor with a Switch to 
the end that a number of the parts making up 
the resulting Switching device perform a plurality 

of essential and desirable functions, and in the 
novel features of construction of the arc sup 
pressor itself. 

In the description of the embodiment of the 
invention here presented, specific language will 
be used for the purpose of facilitating an under 
standing of its construction and operation, but 
it will be understood that various changes in the 
specific construction may be made without de 
parting from the principles of the invention. 

In the drawings (2 sheets): 
Fig. 1 is an elevational view of the arc sup 

pressor employed in the device, shown in section 
along the plane indicated by the line I-I in Fig. 3. 

Fig. 2 is a side elevational view of the arc Sup 
preSSOr. 

Fig. 3 is a plan View of the arc Suppressor, 
WieWed from abOVe. 

Fig. 4 is a plan view of the switching device, 
viewed from above. 

Fig. 5 is a side elevational view of the switch 
ing device. 

Fig. 6 is a Sectional view of the device taken 
along the plane indicated by the line I-I in Fig. 
3, illustrating the device with the valve open. 

Fig. 7 is a sectional view of the lower electrode 
vent, taken along the plane indicated by the line 
VII- VII in Fig. 2. 

Referring now in detail to the illustrations of 
the arc suppressor as shown in Figs. 1, 2, and 3, 
a hollow conducting electrode is secured to 
the lower end of a tube of insulating material O 
by means of cooperating threads on the respective 
members. A desirable material for the tube O 
is hard fiber, For conveniently supporting the 
tube 0 in a vertical position, the electrode it is 
provided with an integral outwardly extending 
flange adapted to be secured to a flat surface, 
and in addition is provided with a downwardly 
and outwardly extending tube-like end portion 
for directing the discharge from the tube, 0. 
away from contiguous live parts. 
Adjacent the upper end of the tube 0 is se 

cured, by means of cooperating threads, the hol 
low upper conducting electrode 2. Both the elec 
trodes - l f and 2 are provided with tube-like por 
tions extending toward each other Over the ex 
ternal surface of the tube 0 for the purpose of 
increasing the bursting force required to rupture 
the tube. 
The upper electrode 2 is provided with an up 

wardly and Outwardly extending integral wall to 
provide a container for a quantity of finely 
divided conducting material 30, Such as aluminum 
powder, and an enlarged recess 6 between the 
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2 
upper portion forming the container and the 
lower portion adjacent the tube 0. A metal 
cover is secured to the top of the electrode 2, in 
any suitable manner, as by the screws 25. 
Into the upper end of the recess 3 is fitted the 

valve 4, the latter being screwed into the lower 
end of the metal tube 5. Adjacent the upper 
end of the metal tube 5 is secured the metal 
housing 22 by the nuts 2, which are adapted to 
screw on the outside of the tube 5, and clamp 
the housing 2 rigidly between them. A Spring 
23 is interposed between the housing 22 and the 
cover 24, and the latter is provided With an open 
ing through which the tube 5 may reciprocate. 
In this manner the spring 23 normally maintains 
the valve 4 in close engagement With the Valve 
seat at the upper end of the recess f3. The cap 
20 is arranged to be screwed on the outside of the 
tube 5, so that it may be removed for the pur 
pose of pouring the finely divided conducting ma 

A plug 8 within the tube 5 
diverts the conducting powder 30 through the 
openings 7 in the wall of the tube So that it may 
be deposited in the space Surrounding the tube. 
A definite amount of the conducting material 30 
fioWs back into the tube below the plug 8 
through the openings 9 in the wall of the tube. 
The housing 22, as shown in Fig. 2, is provided 

with downwardly and inwardly extending strap 
portions. 47 having their ends bent inwardly nor 
mal to the axis of the tube O for the purpose of 
cooperating with the yoke member 48, the latter 
being pivotaliy mounted on an outwardly extend 
ing portion of the electrode 2 by means of the 
pivot 28. 
From this description it will be seen that an 

upward movement of the outwardly extending 
portion 29 of the yoke member 48 will cause a 
downward movement of the housing 22 against 
the bias of the spring 23. Since the tube 5 and 
the valve 4 are rigidly secured to the housing 
22, such a movement causes the valve. 4 to move 
away from its seat, and permits the powdered 
conducting material to flow out of the openings 
6 of the tube 5 into the recess 3. As the tube 
5 moves downwardly the openings 9 are closed 
by the inner walls of the electrode 2 to prevent 
entrance of any additional material into the tube 
5. Upon being discharged into the recess f3, 
the conducting powder is directed against and 
flows under gravity downwardly over the internal 
surface of the tube 0, in this manner greatly 
reducing its dielectric strength between the elec 
trodes and 2. 

Referring now to Figs. 4 and 5, the base 44 
supports in the usual way the insulators 33, 34, 
and 35, on the tops of which is mounted the live 
parts of a switch. The control rod 32 is rigidly 
secured to the insulator 33, and in response to a 
rotary movement of the former, motion is trans 
mitted to the blade 39 through the movement 

is 

O 

of the crank 36, the connecting rod 37, and the 
bent member 38, causing the movable contact 
member 40 to move upwardly away from its co 
operating contact member 4. 
The arc suppressor, designated in its entirety 

by the numeral 3, is supported adjacent the top 
of the insulator 35 by means of the boltS 46 ex 
tending through both the outwardly extending 
flange of the electrode if and the flat member 
45, the latter being rigidly secured to the top of 
the insulator 35. 
The line terminals 42 and 43 provide in the 

usual way a means for connecting respectively 
a load and a line conductor to the Switch. 

2,048,464 
Assuming that the switching device is con 

nected in series relation with a conductor carry 
ing current, the control rod 32 may be rotated 
in any Suitable manner, causing an upWard move 
ment of the contact member 40 away from its 
cooperating contact member 4, as before de 
Scribed. An initial arc is thus established be 
tween the members 40 and 4, which continues 
through the opening movement of the Switch until 
the member 40 engages and urges upwardly the 
outwardly extending portion of the yoke member 
29, at which time a measured amount of con 
ducting powder is discharged into the tube 0, as 
previously described. The relative position of the 
elements constituting the arc SuppreSSOr at this 
time are illustrated by Fig. 6. The conducting 
material coats the interior of the tube 0 and 
thereby lowers its electrical strength so that the 
voltage of arc between the contact members 40 
and 4 is Sufficient to break down a path inside 
of the tube C between the electrodes f and 2. 
In this manner the circuit-interrupting arc is 
transferred to the inside of the tube 0, where it 
is extinguished by the well known expulsion 
action. 
The member 29 is arranged to move out of the 

path of the contact member 40 so that the latter 
passes the former in sliding engagement follow 
ing the actuation of the valve 4. - "The arcing 
horn 26, which is electrically in contact with the 
upper electrode 2, and interposed in the path of 
the contact 40, is provided for the purpose of 
maintaining the latter in electrical connection 
with the upper electrode in the case that the 
'opening movement is so rapid that the conduct 
ing material does not reach the lower electrode. 
before the contact member 40 has passed the 
yoke member 29. 
A space is provided between the lower bent 

portions of the downwardly extending straps 4 
of the housing 22 and the container-portion of 
the upper electrode 2 to permit the member 29 
to move in a clockwise direction about the pivot 
28 sufficiently to permit the contact member 40 to 
pass the member 29 in response to a closing move 
ment of the switch, as shown by the broken lines 
in Fig. 1. The arrangement is therefore such 
that the valve mechanism is caused to deliver 
conducting material to the tube of 0 only in re 
Sponse to an opening movement of the switching 
device. 
The purpose of this arrangement is to assure 

a fresh coating of conducting powder on the in 
terior of the tube in response to each opening 
movement of the switching device. In the ab 
Sence of such an arrangement, vibration by winds 
or other causes may cause considerable portions 
of the interior coating to be lost from the inner 
Surface of the tube 0 after the elapse of a period 
of tine, and thus prevent the proper operation 
of the device. 

It will be seen from the above description that 
our device depends for its operation upon the 
reduction of resistance of an insulating member 

O 

30 

bridged across the terminals of a circuit-inter 
rupting arc resulting from the opening of the 
Switch, in order to transfer the arc to the insul 
lating member, and upon the resulting action 
of the arc upon the member to the end that the 
voltage required to sustain the arc in its new 70 
location is greater than the voltage available 
acroSS the terminals of the device. 
We claim as Our invention: 
1. The combination with a main current car 

rying, switch having separable contacts, of an arc 



10 

20 

25 

8 5 

40 

2,048,464 
suppressing device including a hollow tube of 
insulating material, movable means for actuating 
said main current carrying switch, and means 
responsive to a movement of said movable means 
in a direction to open said main current carrying 
switch for depositing a coating of finely divided 
COnducting material on the internal Surface of 
said hollow tube, said movement interposing said 
hollow tube between said separable contacts of 
said main current carrying Switch. 

2. The combination with a main current carry 
ing Switch of an arc suppressor including a hollow 
tube of insulating material, movable means for 
actuating said Switch, and means responsive to a 
movement of Said movable means for depositing 
a coating of finely divided conducting material 
On the internal Surface of Said hollow tube. 

3. A Switching device comprising a main cur 
rent carrying switch and an arc suppressor asso 
ciated with said switch, said arc suppressor in 
cluding a hollow tube of insulating material, 
movable means for Opening and closing said 
switch, and means responsive only to a move 
ment of said movable means in a direction to 
open said switch for depositing a coating of finely 
divided conducting material on the internal sur 
face of said hollow tube. 

4. An arc suppressor comprising a hollow tube 
of insulating material, a chamber mounted on 
the upper end of said tube, a quantity of finely 
divided conducting material within said chamber, 
Valve means normally preventing the passage of 
Said conducting material from said chamber to 
said tube interposed therebetween, and means 
external of said Suppressor for actuating said 
valve means. 

5. An arc Suppressor comprising a hollow tube 
of insulating material, a chamber mounted on 
the upper end of said tube, a quantity of pow 
dered conducting material within said chamber, 
valve means interposed between said chamber 

3 
and the interior of said tube, resilient means for 
normally maintaining. Said valve in closed posi 
tion for preventing the passage of said powdered 
conducting material from said chamber to the 
interior of said tube, externally positioned valve 
actuating means associated with said valve, and 
means responsive to a movement of said valve 
actuating means for releasing a measured quan 
tity of said conducting material into said tube. 

6. A switching device comprising a main cur 
rent carrying switch having a movable contact 
member, an arc suppressor associated with said 
Switch, Said arc Suppressor comprising a hollow 
tube of insulating material, a hollow chamber 
mounted on the upper end of said tube, a quan 
tity of conducting material within said cham 
ber, valve means interposed between said cham 
ber and the interior of said tube, resilient means 
normally maintaining said valve means in closed 
position for preventing the passage of said con 
ducting material from said chamber to the in 
terior of said tube, and valve actuating means 
positioned in the path of movement of said mov 
able member, whereby a quantity of said con 
ducting material is deposited in said tube in re 
Sponse to a movement of Said movable contact 
member. 

7. An arc SuppreSSOr comprising a hollow tube 
of insulating material, a chamber mounted on 
the upper end of said tube, a quantity of finely 
divided conducting material within said chamber, 
Valve means normally preventing the passage of 
Said conducting material from said chamber to 
Said tube interposed therebetween, externally 
positioned valve actuating means associated with 
Said valve means, and means responsive to a 
movement of Said valve actuating means for re 
leasing a measured quantity of said conducting 
material into said tube. 
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