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This invention relates to the protection of circuit 
breakers and metallic switches for carrying large currents. 
As heretofore produced, circuit breakers have been 

constructed from massive ‘conductors consisting of ex 
pensive and scarce metal, such as silver or copper, not 
only to assure a conductor of sufficient size to carry the 
anticipated currents, but also to allow for inevitable dete 
rioration at contact zones. This deterioration occurs in 
the form of vaporization of the costly metal, simple melt~ 
ing and subsequent solidi?cation in molecules, as well as 
oxidation. 
Not only is there a loss of expensive metal in the zones 

of actual contact but a Waste of metal in the conductors 
as a whole, since heavier construction of the conductors 
is necessary to mechanically carry the contact, portions 
which must be over-size, when ?rst installed, to allow 
for the mentioned loss. In automatic breakers the heavier 
construction necessitates larger magnets or solenoids, re 
quiring still more copper for their windings. 
Many attempts have been made to prevent the burning 

of breaker points, such as the provision of tripping de 
vices, magnetic blow out devices, are chutes, and horn 
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vapors, the most e?icient manner for controlling arcing 
is to prevent any vaporization at all of the contact metal. 
This may not always be attainable, but the sooner the 
gap potential is reduced the more easily any arcing is 
extinguished because the temperature of the metal is 
kept lower. Consequently an opposing voltage, and an 
ever increasing air gap, can more effectively control an 
arc than either alone, and the sooner the opposing volt 
age is brought into play the better because of the lower 
temperature and decreased tendency to vaporize the 
metal. 

In the drawing: . 

Figure 1 shows a breaker system for direct current, and 
Figure 2 shows a system for alternating current similar 

to the system of Figure 1. > . 

The invention as shown in Figure 1 comprises a source 
of direct current as at S182 connected to a load L by 
means of conductors such as wires 10 and 11. A circuit 
breaker having a movable member such as a knife switch 
12 having a blade 13 is interposed between the source 
and load. 

Connected to bridge the switch 12 is a charged capaci 
tor or condenser 14 of opposite polarity to that assumed 
by the terminals of the switch, when the latter is opened, 
the connection being through ordinary conductors 15 and 
16 but with a non-linear conductor or any kind of trans 
ductor, for example a triode 18 interposed in one of the 
conductors 15 or 16. The triode is preferably of the 
mercury pool type such as shown in my Patent No. 
2,287,541, or a thyratron. 
The triode is triggered by a momentary passage of 

current originating with a change of resistance at the 
circuit breaker, as the blade 13 leaves the breaker con 

_ tact 19. ‘ 

gaps, to mention only a few. The great variety of devices ‘ 
in use generally, merely points out the fact that none has 
heretofore been found generally satisfactory for opera 
tions in the free air. 
When combustible material is present in the surround 

ing atmosphere, a condition existing in coal mines, flour 
mills, oil well locations and even in ordinary use of elec 
tric locomotives and’ cars, the circuit breakers must be 
enclosed to prevent explosion or ?re. 

Immersing the breaker in oil has been to advantage 
in the mere interruption of current, but the use of oil 
introduces di?iculties of a new sort, especially ?re haz 
ards and the careful attention to the oil to reduce oxida 
tion and deterioration. Even so decomposition occurs, 
with the formation of conducive carbon, and ?lters and 
circulation pumps are required to maintain the oil in 
proper condition. . . . 

One object of this invention is, therefore, to provide _a 
simple means for preventing or minimizing arcing in arr 
as the breaker is opened. 
Another object is to provide means for neutralizing the 

potential difference across the gap as the breaker is 
opened. 

Still another object is to provide means, whereby a 
condenser may be employed to furnish a neutralizing 
potential difference. _ 
A further object is to provide a system which, with 

slight modi?cation, may be applicable to A. C. as well 
as D. C. breakers. 
The attainment of these objects is accomplished by 

electronically connecting a previously charged condenser 
across the breaker gap at the instant the arc begins to 
form. The polarity of the charged condenser is oppo 
site to that of the incipient arc gap ‘so as to neutralize 
the potential difference across it. Since arc formation is 
largely a result of the formation of highly heated metal 
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The blade 13 is provided with an extension 20 which 
is in contact with a minor contact member 21 and re 
mains in contact therewith until the breaker is well open 
relative to contact 19 after which the extension is clear 
of the member 21. 
The incipient opening of the main switch thus causes 

a potential difference pulse to be impressed between the 
points 19 and 20 which pulse is applied to the primary 22 
of a transformer 23 through conductors 24 and 25. 
A condenser 26 interposed in one of the conductors 24 

and 25 prevents a continued flow of current through the 
primary ' , 

The primary pulse develops a corresponding pulse in 
the secondary 27 of the transformer 23 which imparts 
a potential difference between the control element or 
grid 28 and the cathode 29 of the triode to render same 
conductive. 
A source of current generally designed as 30 is pro 

vided for grid bias. -, V 
The bias on grid 28 is normally suf?ciently negative to 

render the triode non-conductive. The pulse of the sec 
ondary 27 imparts a su?iciently positive charge to the 
grid, as shown, to render the triode conductive. 

In operation, incipient opening of the breaker causes 
a potential difference thereacross to produce a voltage 
pulse to trigger the triode, throwing opposite potentials 
of the capacitor 14 across the gap so as to minimize or 
prevent arcing thereat. 
The switch or breaker 12 is diagrammatically shown 

and conventional brush-type breakers, for example, can 
be modi?ed by those skilled in the art to e?fect the same 
action. 

While the above system is satisfactory for D. C. 
breakers it is not asapplicable to A. C. work, for while 
the polarity of the capacitor might happen to be correct 
when A. C. is interrupted, there is equal probability that 
the capacitor will augment rather than diminish the arc. 
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To overcome this objection I employ two capacitors one 
to oppose one half cycle of the gap’s potential difference 
and the other capacitor to oppose the other half cycle. 

. In Figure .2, a source of A. C., 8.284, is connected. to a 
load ‘L1, by means of'conductors. 110 and 111 through 
the switch 12. Condensers 114 and 114:: of opposite 
charge are both bridged across the switch’ 12 by con 
ductors 115, 116 and 115a, 116a with triodes, such- as 
thyratrons 113 and 118a, being interposed between the 
respective condensers and the switch gap so that the 
potential of one or the other of the condensers may be 
selectively'applied across the switch gap to oppose arcing 
when the switch is' opened under. load.v _ 

Thus far it may be said that the A. C. suppression 
system is identical ‘with that described .of the D. C. sys 
tern withthe exception that two insteadcf. one’ capacitor 
may be thrown across the gap one being of one polarity 
and the other of the opposite. , 

Likewise as inFigure 1, upon opening of the. breaker, 
a pulse is applied to the primary 122 of a transformer 123. 
The transformer. 123, howeverthas two secondaries 127 
and 127a, the former being connected to grid 128 and 
cathode 129 of triode 11% and the latter to the corre 
sponding elements 128a and 1290 of triode 118a. The 
terminals .of the two secondaries are so connected to the 
two triodes that for the same pulse in the primary a nega~ 
tive increment of electricity is applied to the grid of one 
triode and a positive increment applied to the grid of 
the other. 
The transformer 123 is a segrcgator for translating the 

pulse current into two separate control currents. Grid 
bias potentials are provided for by means 13.0 and 13% 
similar to that employed in Figure l at 30. 
The operation of the system of Figure 2 is similar to 

that of Figure 1. g 
A condenser 126 may be interposed in the primary 

circuit of the transformer 122 to protect same as a resis 
tor and so that the combination shown in Figure 2 will 
be suitable for use on D. C. as well. 

However, only one of the condensers 114 or 114a 
is discharged at a time since the two control grids are 
always oppositely charged relative to their associated 
cathodes. 

This condition also prevents the two condensers from 
being effectively connected to each other, it being noted 
that the plates 131 and 131a of each tr-iodeare connected 
respectively to the positive side of associated condensers. 

This is also true’ of plate 31. 
The grid bias is preferably variable and may be chosen 

to suit- operating conditions most prevalent in the load 
circuit. ‘ . 

The capacitors 14, 114 and 114a are chosen to be suf 
?cient to extinguish or prevent an arc, depending on the 
load. 

They may be charged by various means as will be 
apparent to those skilled in the art, and their voltage may 
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be varied considerably depending on the nature of the 
load circuit. 7 V 

I claim as my invention: 
1. A sub-combination for preventing arcs when a load 

circuit is opened comprising switch means having a mov 
able arm and main and auxiliary contact members for 
engagement therewith, themovement of the arm being 
so constrained that the- latter in, a- ?rst position‘ engages 
both, members and in a second position engages only the 
auxiliary member, said arm being permanently and di 
rectly connected to a conductor in the load circuit; a 
condenser and means‘for charging same, and means for 
discharging the-condenseracross the-arm and main mem 
ber in opposition to load current tending to are across the 
switch means as the arm is movedfrom the ?rst to second 
position. 

2. In combination, a source of alternating current, a 
circuit breaker, and. load all in series; two- polarized con 
densers and means .for charging same; the circuit breaker 
having blade and contact members; the two condensers 
tending to‘impart a potential difference across the mem 
bers in one directionand the other in the oppositedirec 
tion; two triode valves, each valve'interposed in respec 
tive conductors connecting the condensers to the members 
and-having a control element for rendering the valve con 
ductive; a transformer; a controlscircuit including the 
primary .of the transformer; means for diverting a portion 
of said current through the control circuit as the circuit 
breaker opens; said transformer having secondary turns 
for delivering output to control the conductance ,of the 
valves; said turns being connectedto the respective con 
trol elements and cathodes so that the output .tends to 
render one valve conductive and the other non-conduc 
tive, the conductance and non-conductance of the valves 
depending on the polarity of the turns connected to the 
respective control elements and cathodes. 

3. In combination as in claim next above, said means 
including an extension on said blade member and an 
auxiliary contact therefor. 
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