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My invention relates to fluid blast electric cir 
cuit breakers or switches of the kind in which 
the circuit is adapted to be opened by the separa 
tion of contacts within an arcing chamber to 
which fluid, such as air or gas under pressure, 
is Supplied during the opening operation. More 
Specifically, my invention is an improvement on 
the arrangement disclosed and claimed in my co 
pending application, Serial No. 495,746, filed con 
currently with this application, now Patent 
2,367,934, granted January 23, 1945. 

In high voltage circuit breakers or switches a 
circuit including a resistance has been connected 
in parallel with the circuit through the main 
Contacts of the circuit breaker during the circuit 
opening operation. So that the current is trans 
ferred to the circuit including the resistance, after 
which the current through said resistance is in 
terrupted thereby finally interrupting the current 
through the circuit breaker. Such an arrange 
ment is disclosed and claimed in U. S. Reissue 
Patent No. 22,298, granted April 6, 1943. By 
using such a parallel resistance path in connec 
tion with fluid blast circuit breakers of high in 
terrupting capacity an economical design is ob 
tained since the parallel resistance path operates 
to reduce the severity of the transient voltage 
appearing across the circuit breaker main con 
tacts Subsequent to the extinction of the arc 
drawn across said contacts. As is well known, 
this transient voltage tends to cause restriking of 
the arc after it has once been extinguished. 
Warious means have been proposed for connect 

ing a shunt resistance across the arc extinguish 
ing contacts. In the copending application re 
ferred to above there is disclosed an arc gap con 
nected in series with the resistance with this 
Series arrangement connected in parallel to the 
main contacts of the circuit breaker. Upon in 
terruption of the arc drawn across the main con 
tacts the arc gap in the parallel circuit breaks 
down and the current which may flow through 
this parallel circuit is of course limited by the 
high resistance included in this circuit. The cir 
cuit across said arc gap may readily be extin 
guished by a blast of fluid such as air or other 
Suitable gas. It is very essential that the arc 
strike across said arc gap rather than restrike 
across the main contacts and it is therefore im 
portant that no blast of fluid at said arc gap 
OCCurs until after the arc has actually formed 
therea CrOSS, indicating that the arc has been ex 
tinguished across said main contacts. I have 
found that interruption of the current through 
the parallel resistance circuit should follow inter 

15 

20 

25 

30 

40 

45 

50 

55 

ruption of the arc between the main contacts at 
an interval of about a quarter of a cycle. AC 
cordingly, it is desirable that there be a time 
delay in the operation of the means for inter 
rupting the current through the resistance circuit 
So that arc resistance is not introduced into this 
circuit until after the interruption of the current 
in the main contacts. In my copending applica 
tion I have shown an arrangement in which a 
blast of fluid is supplied to the arc gap connected 
in the parallel circuit including the resistance 
after the main contacts have separated a prede 
termined amount or in other words after a slight 
delay. Under very high current conditions, how 
ever, this slight delay may be objectionable since 
the current may have transferred to the parallel 
circuit including said resistance before the main 
contacts are separated the predetermined amount 
when the blast of fluid adjacent the arc gap in 
the parallel circuit is permitted to flow. In such 
a case it is desirable that a fluid blast be provided 
very promptly after an arc has formed across 
the gap in the resistance circuit to extinguish the 
same as Soon as possible. 

Accordingly, it is an object of my invention to 
provide means for controlling the arc occurring 
in the auxiliary circuit including the resistance 
connected across the main contacts of the fluid 
blast circuit breaker in response to the current 
flowing through said arc. 

It is another object of my invention to provide 
a filuid blast circuit breaker having an auxiliary 
circuit including a resistance connected across 
the main contacts of the circuit breaker with 
means controlled by the current flowing through 
said auxiliary circuit for controlling the inter 
ruption of the current flowing in this auxiliary 
circuit. 

Further objects and advantages of my inven 
tion will become apparent as the following de 
Scription proceeds and the features of novelty 
which characterize my invention will be pointed 
out with particularity in the claims annexed to 
and forming a part of this specification. 

For a better understanding of my invention 
reference may be had to the accompanying draw 
ing, in which Fig. 1 is an elevational sectional 
view of a fluid blast circuit breaker embodying 
the present invention, and Figs. 2 and 3 are simi 
lar views of a portion of Fig. 1 to illustrate modi 
fications of my invention. 

Referring now to Fig. 1 of the drawing, I have 
illustrated an electric circuit interrupting device 
comprising a main arcing chamber 0 formed of 
a cylindrical insulating member having integrally 



2 
formed at the upper end thereof a nozzle it. 
Mounted within the arcing chamber 6 is a sta 
tionary contact 2 with the contacting portion 
thereof extending adjacent the lower end of noz 
zle fl. Stationary contact 2 is connected to a 
Suitable line terminal 3 which in turn is Con 
nected to a power line, or the like, f4, the circuit 
of which is to be controlled by the circuit breaker 
described hereinafter. Suitably supported from 
the upper end of arcing chamber () is a hood fS 

s 

lo 
provided with a line terminal 6 to which the 
line 7, which together with line 14 forms the 
power circuit to be controlled, is connected. The 
hood 5 is provided with lateral openings (8 
through which air or gas from the gas blast may 
eScape to atmosphere after passing through noZ 
Zie . The upper portion of hood 5 terminates 
in a cylinder 9 in which is reciprocally mounted 
a pistOn 28 connected to a movable rod contact 
2f adapted to extend through nozzle if and en 
gage with stationary contact 2. A spring 22 in 
cylinder 9 normally biases contact 2 into en 
gagement with contact i2. Arcing chamber 0 
is connected, by means of a suitable conduit in 
cluding a portion 23 of insulating material and 
portions 24 and 25, with cylinder 9 below piston 
20 so that when fluid under pressure such as air 
or any other suitable gas enters arcing chamber 
!) from a source not shown, as indicated by the 
arrow in Fig. 1, this fluid causes piston 20 to move 
upwardly to separate relatively movable contacts 
2 and 2 to draw an arc therebetween. At the 
same time a blast of fluid passes through nozzle 
f? and to atmosphere through lateral openings 
E8 to cause rapid extinguishment of the arc 
drawn. Movable contact 2 is electrically con 
nected to cylinder 22 by means of any suitable 
siding contact such as 26. 

In my copending application referred to above, 
I have provided valve means for controlling the 
flow of gas on the discharge side of the nozzle if 
so as to surround the contacts by a good dielectric 
such as air under high pressure thereby decreas 
ing the tendency of the arc to restrike. In Fig. 1, 
I have shown a similar arrangement in which a 
valve means 27 is provided having an upwardly 
extending piston portion 27 of relatively small 
cross section reciprocatingly mounted in cylinder 
i? 9. Valve means 27 is also provided with an 
upturned flange 28 of large diameter constructed 
so as to form a piston which is reciprocatingly 
mounted in a large cylinder 29 formed in hood 
5. The valve means 27 is adapted to seat on a 

circumferential lip 30 formed on the upper end 
of arcing chamber fo above nozzle it. Valve 
means 27 is biased upwardly in response to the 
fluid pressure existing on the discharge side of 
nozzle and is biased downwardly by the fluid 
pressure in arcing chamber fib which acts on the 
pistonportion 21 thereof in cylinder 9 by virtue 
of conduit portions 23, 24 and 25. 

In order that valve means 27 may close com pletely after a predetermined separation of rela 
tively movable contacts 21 to maintain a high 
pressure air dielectric around the separated con 
tacts, I connect a predetermined point of cylinder 
f9, such as the opening 3 in cylinder 9 with 
cylinder 29 in hood 5 by means of a conduit 32. 
With this arrangement, as soon as contacts 2 
and 2 have separated sufficiently so that piston 
20 moves above the point of opening 3 f in cylin 
der 9, fluid under pressure from arcing chamber 
Gispermitted to enter cylinder 29 thereby forc 

iiig down valve means 27 to engage circumferen 
tial lip 30. With this arrangement, the pressire 
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maintained on the outlet side of nozzle bears 
a predetermined relationship to the pressure 
below the nozzle, and when the contacts have 
Separated a predetermined amount the flow of 
fluid through nozzle is stopped completely and 
the high pressure fluid is permitted to surround 
the separated contacts so as to provide a good 
insulating dielectric surrounding these contacts. 

In order to provide the arcing means of the 
auxiliary circuit connected in parallel with main 
contacts 2 and 2 ?, I have provided a second 
or auxiliary arcing chamber 33 which is supported 
on the upper end of cylinder 9. Arcing chamber 
33 terminates in a nozzle 34 and the upper end 
of arcing chamber 33 is closed by a hood 35 which 
includes lateral openings 36 therein through 
which fluid from arcing chamber 33 may escape 
to atmosphere. Depending from the center of 
hood 35 and extending closely adjacent to the 
upper end of nozzle 34 is a stationary electrode 
3. Another cooperating electrode 38 compris 
ing a stationary rod-like finember is disposed ver 
tically and axially within auxiliary arcing cham 
ber 33 being Suitably supported therein as indi 
cated at 39. This electrode extends upwardly to 
ward electrode 37 so that the upper end thereof 
is closely adjacent the nozzle 34. The space be 
tween electrodes 37 and 38 forms the auxiliary 
airc gap which is serially arrahged in a circuit 
including high resistance 40. One terminal of 
high resistance 4 is electrically connected with 
line terminal f3 while the other end thereof is 
connected with hood 35 and consequently with 
one side of the arc gap between electrodes 37 and 
38. The other side of the arc gap is electrically 
connected through conductor 4f, the winding 2 
of a Solenoid generally indicated at 43, and con 
ductor 44, with cylinder 9 and consequently with 
line terminal 8 So that the auxiliary circuit in 
cluding resistance 4) is "connected in parallel with 
main contacts 2 and 2. 
The solenoid 43 includes a plunger 5 which is 

biased to the position indicated in Fig. 1 by means 
of a spring 46. Plunger'45 is connected to a valve 
member 37 by means of a suitable valve stem 48. 
Valve member 4 is adapted to control the flow 
of fluid from arcing chamber 10 through con 
duits 25, 23 and 9 into auxiliary arcing chamber 
33. Sufficient energization of winding 82 of sole 
noid-'43 will cause solenoid plunger 45 to move 
to the left with the consequent movement of 
valve member 37 to permit fluid from arcing 
chamber fe to enter auxiliary arcing chamber 
33. Arcing chamber 33, as disclosed in-ny co 
pending application referred to above, is also 
connected to a predetermined point in cylinder 
29 such as opening 3 by means of a conduit 50 
including an insulating portion 5 So as to supply 
fluid under pressure to arcing chamber 33 with 
a predetermined time delay after the main con ne 

tacts have been fully separated, such time delay 
being determined either by the length of the 
conduit 50 and the corresponding time taken for 
the pressure wave to travel from 
arcing chainber 33, or by means of a suitable 
constriction (riot shown) which may be provided 
in conduit 50. - 
In order that valve member 4 may be main 

tained in the open position once it has been 
opened until the pressure in arcing chamber 0 
is stibstantially reduced as by closing the valve 
(not shown) between the source of fluid inder 
pressure and arcing chamber 10, I provide within 
auxiliary arcing chamber 33 a cylinger 52 within 
which is mounted a piston 53 having a piston roti 
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54 adapted to engage valve stem 48 which extends 
through arnature 45 of solenoid 43. Whenever 
fluid under Sufficient pressure exists in auxiliary 
arcing chamber 33 piston 53 is moved to the left 
So aS to hold Open Walve member 47. 
The circuit interrupting operation of the ar 

rangement described above is initiated by open 
ing the main control valve (not shown) to permit 
fluid, Such as air or other gas under pressure, to 
enter main arcing chamber whereupon fluid 
under pressure will cause piston 20 to move up. 
Wardly separating contacts 2 and 2. A blast of 
fluid through nozzle will extinguish the arc 
drawn and due to the relatively short gap be 
tween electrodes 3; and 38 and the low air pres 
Sure Still there an arc Will be produced across 
electrodes 3 and 38 by virtue of the high tran 
Sient Voltage, thereby causing current to flow 
through high resistance 4. If the current to be 
interrupted by the circuit breaker is relatively 
Small, the current through the Winding 42 of sole 
noid 43 will be insufficient to open valve 47. How 
ever, after a predetermined time delay fluid under 
pressure will enter auxiliary arcing chamber 33 
through Conduit 5 and a blast of fluid Will be 
produced through nozzle 34 to interrupt the cur 
rent flowing through resistance 4. This can be 
accomplished without much difficulty since by 
virtue of resistance 4) the current flowing 
through resistance 3 to be interrupted is much 
Smaller than the Current that Was interrupted 
upon separation of contacts 2 and 22. Under 
higher current Conditions, however, it is desired 
to have a blast of fluid through nozzle 34 as Soon 
as an arc is produced between electrodes 37 and 
38 which indicates that the arc has been extin 
guished between main contacts 2 and 2. This 
is accomplished With my invention by means of 
Solenoid 3 which opens Valve 47 as Soon as cur 
rent flows thirough resistance 4 under high short 
circuit conditions and consequently the time 
delay referred to above is eliminated. This time 
delay, of course, is provided only to be sure that 
no fluid under preSSure is permitted in auxiliary 
arcing chamber 33 until current flows in resist 
ance 4. 

It should be understood that instead of pro 
viding a separate piston Such as 53 in Fig. 1, the 
Solenoid plunger A5 might be eXposed to the fluid 
under pressure so as to, in effect, provide a piston 
for opening Valve member 4. Such an arrange 
ment is disclosed in Fig. 2 in which the corre 
sponding parts thereof are designated by the 
same reference numerals as in Fig. 1. Cylinder 
52 and piston 53 have been eliminated and one 
end of Solenoid armature 45 is exposed to the 
pressure within arcing chamber 33 so that When 
valve A is opened the air pressure acts on Sole 
noid armature 45 to maintain valve 47 open as 
long as pressure is maintained Within arcing 
chamber 33 even though the circuit has been in 
terrupted through resistance 49. 
Although in Figs, 1 and 2 I have disclosed 

the electrodes 37 and 38 as fixedly mounted so 
as to provide a permanent arc gap, it should 
be understood that electrodes 3; and 38 might be 
arranged as relatively movable contacts which are 
normally in engagement and which are Separated 
to draw an arc after the main contacts 2 and 
2 have been separated. Such an arrangement 
is disclosed in Fig. 3 wherein the corresponding 
parts thereof are designated by the same refer 
ence numerals as in Fig. 1. In Fig. 3 the elec 
trode 38 is replaced by a movable contact 56 
connected to a piston 57 reciprocally mounted in 
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a cylinder 58 fixedly supported in auxiliary arcing 
chamber 33 in the same manner as was electrode 
38 in Fig. 1. Piston 57 is biased upwardly by 
Spring means 59 so that contact 56 is noved into 
engagement with electrode 3. Cylinder 58 is 
electrically connected with conductor A . With 
this arrangement contact 56 is moved downwardly 
as Soon as fluid under pressure enters auxiliary 
arcing chamber 33 to draw an arc between elec 
trode 3 and contact 56, and thereafter the air 
rangement operates in exactly the same manner 
as the circuit disclosed in Fig. 1. 
While I have illustrated Specific embodiments 

Of my invention it, should be understood that my 
invention is not limited to specific details of con 
Struction and arrangement thereof herein illus 
trated, and that changes and modifications may 
occur to one skilled in the art, without departing 
from the spirit and Scope of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. A fluid blast circuit breaker for high voltage 

power circuits comprising relatively novable con 
tactS Separable to form an arc gap therebetween, 
means for directing an interrupting blast of fluid 
adjacent said arc gap for extinguishment of an 
arc drawn between Said contactS, a circuit includ 
ing a resistance arranged to be connected in 
shunt With Said arc gap, means for providing an 
auxiliary arc gap connected in said circuit in 
cluding Said resistance, and means for Supplying 
and controlling a blast of fluid adjacent said 
auxiliary airc gap in response to the current flow 
ing in Said circuit including Said resistance. 

2. A fluid blast circuit breaker for high Voltage 
power circuits comprising relatively movable con 
tacts separable to form an arc gap therebetween, 
means for directing an interrupting blast of fluid 
adjacent said arc gap for extinguishment of an 
arc dra Win betWeen said contactS, a circuit in 
cluding a resistance arranged to be connected in 
shunt With said arc gap, means for providing an 
auxiliary arc gap Serially arranged With the re 
sistance in Said circuit, means including a Valve 
for producing a blast of fluid adjacent said aux 
iliary arc gap to interrupt the current flowing 
through said circuit including Said resistance, 
and means responsive to the current flowing 
through said resistance for controlling said Valve. 

3. A fluid blast circuit breaker for high Voltage 
power circuits comprising relatively movable con 
tacts separable to form an arc gap therebetween, 
means for directing an interrupting blast of fluid 
adjacent said arc gap for extinguishing the arc 
drawn between said contacts, a circuit including 
a resistance arranged to be connected in Shunt 
with said arc gap, means for providing an all X 
iliary arc gap serially arranged in Said circuit 
with said resistance, means including a valve for 
producing a blast of fluid adjacent Said auxiliary 
arc gap to interrupt the current flowing through 
said circuit, including Said resistance, and neanS 
including a solenoid operatively connected to Said 
valve and responsive to the current flowing 
through said resistance for controlling the Open 
ing of said valve so that a blast of fluid is pro 
vided adjacent said auxiliary gap only after the 
arc is extinguished across said arc gap between 
said relatively movable contacts and an arc is eS 
tablished across said auxiliary gap. 

4. A fluid blast circuit breaker for high Voltage 
power circuits comprising relatively movable con 
tacts separable to form an arc gap therebetWeen, 
means for directing an interrupting blast of fluid 
adjacent said arc gap for extinguishing the arc 



drawn between said contaets, a circuit including 
a resistance arranged to be connected in shunt 
with said arc gap, means for providing an aux-. 
iliary arc gap serially arranged in said eircuit 
with said resistance and arranged so that the 
high transient voltage following extinguishment 
of the arc drawn between said relatively movable 
contacts will produce an arc across Said auxiliary 
gap and cause current to flow through said re 
sistance, means including a valve for producing 
a blast of fluid adjacent said auxiliary are gap 
to interrupt the current flowing through said cir 
cuit including said resistance, and means in 
cluding a solenoid operatively connected to said 
valve and responsive to the current foWing 
through said resistance for controlling the open 
ing of said valve so that a blast of fluid is pro 
vided adjacent said auxiliary gap only after an 
arc is established across said auxiliary gap in 
dicating that the arc across said arc gap between 
said relatively movable contacts is extinguished. 

5. A fluid blast circuit breaker for high voltage 
power circuits comprising relatively movable con 
tacts separable to form an arc gap therebe 
tween, means for directing an interrupting blast 
of fluid adjacent said arc gap for extinguishing 
the arc drawn between said contacts, a circuit 
including a resistance arranged to be connected 
in shunt with said arc gap, means for providing 
an auxiliary arc gap serially arranged in Said 
circuit with said resistance and arranged so that 
the high transient voltage following extinguish 
ment of the are drawn between said relatively 
movable contacts will break down said auxiliary 
gap and cause current to flow through Said re- 3: 
sistance, means including a valve for producing 
a blast of fluid adjacent said auxiliary arc gap 
to interrupt the current flowing through Said 
circuit including said resistance, means includ 
ing a solenoid operatively connected to Said 
valve and responsive to the current flowing 
through said resistance for controlling the open 
ing of said valve so that a blast of fluid is pro 
vided adjacent said auxiliary gap only after an 
arc is established across said auxiliary gap in 
dicating that the arc across said arc gap be 
tween said relatively movable contactS is ex 
tinguished, and fluid operated means for holding 
said valve in the open position. 

6. A fluid blast circuit breaker for high voltage 
power circuits comprising relatively movable 
contacts separable to form an arc gap there 
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current flowing through said circuit including 
said resistance, and means including a solenoid 
operatively connected to said valve and respon 
sive to the current flowing through said resist 
ance for controlling the opening of Said Wave so 
that a blast of fluid is provided adjacent said 
at Exiliary gap only after an arc is established 
aeross said auxiliary gap indicating that the arc 
across said are gap between said relatively mov 
able contacts is extinguished. 

7. A fluid blast circuit breaker for high volt 
age power circuits comprising relatively mov 
able contacts separable to form an arc gap there 
between, means for directing an interrupting 
blast of fitid adjacent said arc gap for ex 
tinguishing the arc drawn between said con 
tacts, a circuit including a resistance arranged 
to be connected in shunt with said arc gap, 
haeans adapted to provide an auxiliary arc gap 
Serially connected in said circuit with said resist 
ance and arranged so that the high transient 
voltage following extinguishment of the arc 
(drawn between said relatively movable contacts 
will produce an arc acroSS Said auxiliary gap 
and cause current to flow through Said resistance 
to interrupt the current flowing through said 
circuit including said resistance, means opera 
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between, means for directing an interrupting 
blast of fluid adjacent said arc gap for ex 
tinguishing the arc drawn between said con 
tacts, a circuit including a resistance arranged 
to be connected in shunt with said are gap, 
means including relatively separable electrodes 
adapted to provide an auxiliary arc gap Serially 
connected in said circuit with said resistance 
and arranged so that the high transient voltage 
following extinguishment of the arc drawn be 
tween said relatively movable contacts will pro 
duce an arc across said auxiliary gap and cause 
current to flow through saiö resistance, means 
including a valve for producing a blast of fluid 
adjacent said auxiliary arc gap to interrupt the 
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tive upon a predetermined separation of Said 
contacts for producing a blast of fiuid adjacent 
said auxiliary arc gap under all operating con 
ditions, and means including a Solenoid operated 
valve responsive to the current flowing through 
said resistance for producing a blast of fluid 
adjacent Said auxiliary gap under high current 
conditions, Said fluid blasts adjacent Said auxil 
iary arc gap being produced after the arc acroSS 
said arc gap between said relatively movable con 
tactS is extinguished. 

8. A fluid blast circuit breaker for high voltage 
power circuit comprising a first Set of relatively 
movable contacts separable to form an arc gap 
therebetween, means for directing an interrupt 
ing blast of fluid adjacent Said arc gap for ex 
tinguishing the arc drawn between Said Con 
tacts, a circuit including a resistance arranged 
to be connected in shunt with said arc gap, a 
second set of relatively movable contacts adapted 
to provide an auxiliary arc gap serially con 
nected in Said circuit with said resistance and 
arranged. So that when the arc drawn between 
said first set of relatively movable contacts is 
extinguished the current will be transferred to 
Said resistance, means Operative upon a pre 
determined separation of said first set of con 
tacts for producing a blast of fluid adjacent said 
Second set of contacts to cause Separation thereof 
to provide Said auxiliary arc gap, and means 
including a solenoid operated valve responsive to 
the current flowing through said resistance for 
producing a blast effluid adjacent said auxiliary 
are gap under high current conditions, said 
fluid blasts adjacent said auxiliary arc gap being 
produced after the arc across said arc gap be 
tween said first set of relatively movable contacts 
is extinguished. . . . . . 
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