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UNITED STATES PATENT OFFICE 
2,298,778 

ELECTRIC CRCUIT BREAKER 
Car Thumim, Yeadon, and Alexander C. 

Boisseau, Lansdowne, Pa., assignors to Gen 
eral Electric Company, a corporation of New 
York 

Application September 20, 1941, Serial No. 411,622 
(CI. 200-148) 0 Claims. 

Our invention relates to electric circuit breakers 
and more particularly to circuit breakers of the 
fluid-blast type. 
As the capacity of circuit breakers is increased, 

the conducting parts of such circuit breakers 
from which the heat generated by current trav 
erSing these partS is dissipated simply by radia 
tion or conduction to other parts must necessarily 
increase in size particularly with increase in cur 
rent ratings so that the dimensions and mass 
thereof become very large. Such increase in 
maSS of the moving parts of a circuit breaker in 
troduces difficulties when high-speed operation 
thereof is desired since the large masses neces 
sitated by high current ratings require corre 
SpOndingly large acceleration forces. 

It is an object of our invention to provide a 
new and improved fluid-blast circuit interrupter 
for carrying very high currents in which the 
structure is Small and light enough for economy 
and rapid acceleration and heavy enough to carry 
its continuous rated current within the permitted 
range of temperature rise. 

It is another object of our invention to provide 
a new and improved circuit breaker in which par 
ticularly the movable parts thereof are subjected 
to the effects of a continuous cooling current of 
fluid, such as air. 

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

For a better understanding of our invention, 
reference may be had to the accompanying draw 
ings in Which Fig. 1 is a schematic diagram partly 
in section illustrating one form of our invention 
as applied to a cross-blast type of circuit breaker, 
Fig. 2 is a sectional View taken on line 2-2 of 
Fig. 1, and Fig. 3 illustrates a modification of our 
invention as applied to a radial blast type of fiuid 
blast circuit breaker. . 

In Fig. 1, we have illustrated our invention as 
applied to a circuit breaker of the cross fluid 
blast type such as disclosed and claimed in the 
joint application of David C. Prince, William K. 
Rankin, and Wilfred F. Skeats, Serial No. 303,126, 
filed November 6, 1939, now Patent No. 2,284,842, 
issued June 2, 1942, and assigned to the same 
assignee as the present application. It will be 
understood, however, from the following descrip 
tion that our invention is equally applicable to 
other types of circuit breakers which employ a 
fluid blast for arc-extinguishing purposes. 
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Referring now to Figs. 1 and 2, the numeral O 
generally indicates a circuit breaker of the CrOSS 
blast type having relatively movable contacts in 
cluding a stationary contact and a movable 
contact blade or rod 2 arranged to be operated 
so as to draw an arc in an arc chute 3, the en 
tire unit being suitably mounted on an insulator 
4. The stationary or fixed contact f is con 

nected to a line terminal 5 While the movable 
contact 2 is connected to a corresponding line 
terminal, not shown, by means of conductor 6. 
Fixed contact is provided with spring-pressed 
contact fingers la and longer arcing contact 
fingers ' While movable contact 2 is provided 
with an arcing tip f2' so that, when the contacts 
separate, an arc occurs between the arcing tips 
it' and 2. Immediately after separation of the 
contacts, one terminal of the arc is transferred 
by a blast of fluid, preferably air, issuing out of 
conduit , from contact fingers II' to the con 
tact l', which is provided with a tip of arc 
resistant metal. The fluid or gas blast from con 
duit upon opening of the circuit breaker 
drives the arc into the arc chute 3 against the 
edges of a pulrality of partitions or baffles 8 
which are transverse to the arc gap and the ends 
of Which extend close to the path of movement 
of the arcing tip 2 of the movable contact blade 
of rod 2. The circuit breaker i0 described thus 
far is not our invention but is described and 
claimed in Patent No. 2,284,842 referred to above. 
Any suitable means for producing relative 

movement between contacts and 2 of the cir 
cuit breaker may be provided although, for 
the Sake of simplicity in the dra Wings, such means 
have been omitted since they form no part of our 
invention. 

In Order to provide a blast of fluid at the con 
tacts and 2 for arc-extinguishing purposes 
upon operation of the circuit breaker 0, we pro 
Wide a source of fluid under pressure 9 connected 
to conduit il through conduit 7a and a blast 
valve 20 which is biased to the closed position by 
Spring means 2 and which may have any suit 
able means, such as a solenoid or fluid motor, 
connected to the operating rod 22 thereof for 
causing opening of blast valve 20. A suitable 
control means, not shown, to correlate the open 
ing of blast Valve 20 with the relative separation 
of contacts i and 2 will also be provided as is 
Well understood by those skilled in the art. It 
should also be understood that a blast of fluid 
upon closing of the circuit breaker to prevent an 
arc from Striking may also be desirable as well 
as a blast of fluid for arc extinguishing purposes 



2 
upon opening of the circuit breaker and accord 
ingly blast valve 20 may be controlled to give a 
closing as Well as an opening fluid blast. 

In order to enable the conducting parts of 
circuit breaker , and particularly the movable 
Conducting parts, to carry very high currents 
Within the permitted range of temperature rise 
Without greatly increasing the mass of Such 
movable conducting parts and, consequently, re 
ducing the operating Speed of the circuit breaker, 
Contact blade Or rod 2 has been constructed as 
a hollow shell With a fluid passage 23 there 
through. Fluid enters paSSage 23 through open 
ing 24 at the lower end of contact blade 2 and 
leaVeS through openings 25 at the upper end 
thereof so that cool fluid, such as air, may be 
circulated to aid in the dissipation of heat pro 
duced by the heavy currents carried by circuit 
breaker ). The hollow blade contact 2 is pref 
erably constructed as best shown in Fig. 2 and 
comprises a pair of side plates 26 and end plates 
27 and 28 fastened together by suitable fasten 
ing means, such as bolts 29. In order that the 
ends of boltS 29 do not interfere with the nove 
ment of contact blade 2, suitable recesses 30 in 
plates 25 are provided. End plate 28 of contact 
blade f2 has an extension 28a, thereon which 
terminates into arcing tip 2' and which also 
acts as a guide for the contact blade 2 in its 
In Over(ent Within arc Chute 3. 
Cooling medium, such as air, may be circu 

lated through the passage 23 in hollow contact 
blade 2 inerely by the chimney effect which 
causes the heated air to rise and escape through 
OpeningS 25 So that cool air is drawn in at the : 
bottom of contact blade 2. Such cool air may 
be drawn through an opening in conduit i, or, 
as illustrated in Fig. 1, through a T-shaped con 
duit 3i interconnecting conduits 7 and ia. In 
Order to insure good heat transfer from contact 
blade 2, We prefer to provide a suitable forced 
circulation means generally indicated as fan or 
blower 32, for circulating a cooling stream of 
air or other gas through hollow contact blade 
2 as indicated by the arrows in Fig. 1. It will 

be understood that any suitable prime nover 
and Control means may be provided for operat 
ing fan or blower 32. 
In order that none of the fluid blast from 

Source 9 upon opening of blast valve 2 either 
during the circuit-interrupting or circuit-closing 
Operation may be lost either through T-shaped 
Conduit 3 or through passage 33 in hollow con 
tact blade 2, Suitable means, as described here 
inafter, are provided to prevent such escape of 
the fiuid blast. A Suitable valve 33 is provided 
in T-Shaped conduit 3i which is normally main 
tained in the open position either by Suitable 
Spring means or by gravity as indicated in Fig. 
1. Upon Opening of blast valve 2, however, 
the intense fiuid blast released through conduits 
it and a closes valve 33, thus preventing the 
eScape of Such fluid blast through the conduit 
leading to blower 32. Also, we provide a suit 
able gate Valve or damper 34 pivotally mounted 
at 35 in the passage 23 at the lower end of con 
tact blade 2 to prevent the escape of a large 
portion of the fluid blast. This damper 34 is 
maintained in the open position at least While 
the circuit breaker is carrying current by any 
Suitable means, Such as gravity. Upon opening 
of blast Valve 2, the intense fluid blast, causes 
gate valve or damper 34 to move to the dotted 
position indicated in Fig. 1 to close the pas 
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2,298,778 
ting the blast to have its maximum effectiveness 
in moving the arc dra Win into the arc chute 3 
for extinguishinent of the Sane. The gate valve 
Ol' damper 3 is of sufficient mass as to be un 
affected by the cooling air from blower 32 when 
the circuit breaker is in the current-carrying 
position indicated in Fig. 1 so that it remains 
in the Open position under these conditions. In 
order to insure closure of damper 34 imme 
diately upon Opening of blast Valve 2, a Suit 
able extension S6 is provided on damper 35 
Which preventS as complete an Opening of pas 
sage 23 as might otherwise be provided. 

in view of the detailed description included 
above, the operation of the circuit breaker 
embodying our invention Will be obvious to those 
skilled in the art and no further discussion there 
of will be made. 
Although we have illustrated our invention in 

FigS. and 2 aS applied to a fillid-blast Circuit 
greaker of the cross-blast type, it is also appli 
cable to other types of fluid-blast circuit break 
erS, such, for example, as the radial blast type 
of circuit breaker disclosed and claimed in co 
pending application, Seria No. 376,215, fied 
January 27, 1941, upon an application of Wi 
liam K. Rankin, and aSSigned to the Same as 
Signee as the present application. Accordingly, 
in Fig. 3, we have schematically illustrated a 
modification of Cur invention as applied to a 
Circuit breaker particularly adapted for high 
Voltage outdoor applications. 

Referring now to Fig. 3, we have illustrated 
a circuit breaker generally indicated at AO com 
prising a pair of identical interrupting heads 
Serially arranged between line terminals 2 and 
i.S. The structural features of the interrupting 
head 4 associated with line terminal 62 is shown 
in Section in order that these features which are 
Somewhat Schematically shown, may become ap 
parent. These structural features, however, 
form no part of the present invention but are 
disclosed and claimed in the copending appli 
cation, Serial No. 376,215, referred to above. 
Each of the interrupting units 4 includes a pair 
of relatively movable contacts f4 and A5, the 
former being a retractable pin-type contact while 
the latter is a Stationary contact. Preferably, 
retaractable pin-type contact 64 is suitably con 
nected to a fluid motor which we have illus 
trated aS comprising a piston 46 mounted for 
reciprocal movement in a cylinder 42. Suitable 
biasing means, Such as spring 58, may be pro 
Vided for constantly urging retractable pin-type 
Contact A to the closed position to engage sta 
tionary contact 45. The contact structure of the 
interrupting heads described thus far is in 
Iany respects similar to that disclosed and 
claimed in United States Letters Patent 2,084.885, 
granted June 26, 1937, upon an application of 
Josef Biermanns, and assigned to the same as 
Signee as the present application. - 
In order to complete the circuit between line 

terminals 2 and 63, retractable pin-type con 
tact 44 is connected to terminal 42 by means 
of a flexible lead $9 while stationary contact 
65 is connected to a stationary disconnecting 
contact 5 which cooperates with a movable dis 
connecting contact 5:... The interrupting head 
Éf associated with tertainal 53 has identical dis 
connecting contacts 50 and 5. Any suitable 
means for opening disconnecting contacts 50 and 
5 after the circuit has been interrupted by 
interrupting heads A may be provided and, as 

Sage 23 through blade contact 2, thus permit- 75 illustrated in Fig. 3, should rotate conducting 
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member 52 to isolate the electric circuit between 
terminals 42 and 43 after interruption of the 
circuit by interrupting heads 4. 
The contacts 44 and 45 of interrupting heads 

4 are separable within an interrupting chamber 
53 which, in the present instant, is elongated 
and formed of a mechanically strong insulating 
material. The interrupting chamber 53 is 
mounted Within a Suitable insulating column 54 
provided with a weatherproof hood 55. 
Separation of contacts 44 and 45 is obtained 

by introducing fluid under pressure from a 
source, not shown, into conduit 56, which is con 
nected by means of conduits 57 and 5d. With 
the interrupting chamber 53. Upon introduc 
tion of such a blast of fluid, piston 46 is moved 
upWardly, moving contact 44 at the same time 
and the arc drawn between contacts 44 and 45 
is extinguished by the radial blast of fiuid sur 
rounding the arc. 
In order to increase the current-carrying ca 

pacity of the circuit breaker 40 without increas 
ing the mass of movable contact 44 to the ex 
tent of slowing down the opening movement 
thereof, we provide a continuous cooling Stream 
of air or other fluid through interrupting cham 
ber 53 around contacts 44 and 45 whenever the 
circuit breaker is carrying current. As illus 
trated in Fig. 3, we have provided suitable valves 
5 between conduits 5 and 5d. Which are nor 
mally biased to the open position by Spring 
means 59 so that air or other cooling fluid may 
enter openings 60 thereof and pass through in 
terrupting chamber 53 as indicated by the ar 
rows in Fig. 3 to cool the conducting parts of 
circuit breaker 40 and particularly the moving 
conducting parts thereof. As illustrated in Fig. 
3, this cooling stream of air is caused to flow by 
the well-known chimney effect but it should be 
understood by those skilled in the art that a 
Suitable blower similar to that shown in Fig. 1 
may be provided if desired. In either event, 
whenever a fluid blast is introduced into conduit 
5S, the blast pressure moves valves 58 to the 
closed position so that the effectiveness of the 
fluid blast from conduit 56 for arc extinguishing 
purposes is not impaired by the escape of such 
fluid through valve 58. w 
The operation of the radial blast circuit type 

interrupter of Fig. 3 will be obvious to those 
skilled in the art and no further description Will 
be included herewith. 

It should be understood that, although our in 
vention is primarily concerned with cooling the 
moving parts of an air-blast circuit breaker of 
high current-carrying capacity, under certain 
conditions, such as in cold climates, a heating 
medium may be circulated instead of a cooling 
medium to prevent the condensation of moisture 
and the freezing thereof or for any other pur 
pOSSS. 
By cooling the movable conducting parts of 

air-blast circuit breakers in the manner indi 
cated above, not only is high-speed operation of 
high current-carrying capacity circuit breakers 
made possible but many other economic advan 
tages are also obtained. For example, the Over 
al dimensions of the circuit breaker are consid 
erably reduced and the cost and the space Occul 
pied are accordingly diminished. 
While We have illustrated specific embodiments 

of our invention, it should be understood that 
our invention is not limited to specific details of 
construction and arrangement thereof herein ill 
lustrated and that changes and modifications 
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3 
may occur to one skilled in the art, Without de 
parting from the Spirit and scope of our inven 
tion, 
What we claim as new and desire to secure by 

Letters Patent of the United States is: 
1. In a high-speed fluid-blast circuit breaker 

comprising stationary and movable current-con 
ducting parts including relatively movable con 
tacts, means for Supplying a blast of fluid under 
pressure adjacent said relatively movable con 
tacts during the circuit opening operation of said 
circuit breaker, means for circulating a fluid me 
dium adjacent said current-conducting parts 
while said circuit breaker is carrying current, 
and means for rendering said last-mentioned 
means ineffective whenever said first-mentioned 
means Operates to supply a blast of fluid adjacent 
said relatively movable contacts. 

2. In a fluid-blast circuit breaker comprising 
stationary and movable current - conducting 
parts including relatively movable contacts, a 
source of fluid under pressure, means including 
a conduit and a blast valve for conducting fluid 
from said source adjacent said relatively mov 
able contacts during the circuit-opening oper 
ation of said circuit breaker, means for intro 
ducing a fluid medium into Said conduit to cool 
said current-conducting parts while said circuit 
breaker is in its current-carrying position, and 
inneans for preventing the fluid from said Source 
from escaping through said last-mentioned 
means Whenever said blast valve is opened to 
supply a blast of fluid adjacent said relatively 
laovable contacts. 
blast type comprising stationary and movable 
current-conducting parts including relatively 
movable contacts, a fluid passageway in said mov 
able current-conducting part, means for circu 
lating a fluid medium through said fluid passage 
way to cool said movable current-conducting part 
while said circuit breaker is in the closed posi 
tion to carry current, a source of fluid under 
preSSure, means including a blast Valve connected 
between said source and said relatively movable 
contacts for supplying a blast of fluid for arc 
extinguishing purposes adjacent said relatively 
movable contacts during the circuit-interrupting 
Operation of said circuit breaker, and means for 
closing Said fluid passage through said mov 
able conducting part in response to opening of 
said blast valve. 

4. In a fluid-blast circuit breaker comprising 
stationary and movable current-conducting parts 
including relatively movable contacts, means for 
producing a blast of fluid adjacent said rela 
tively movable contacts for arc-extinguishing 
purpOSes during the circuit-opening operation of 
Said circuit breaker, means for cooling at least 
the movable current-conducting parts of said 
circuit breaker when said circuit breaker is in 
the current-carrying position. So that the mass of 
Said movable parts may be maintained at a 
minimum to permit high-speed operation of said 
circuit breaker, and means for preventing the 
effectiveness of Said fluid blast from being im 
paired by said last-mentioned means. 

5. In a fluid-blast circuit breaker comprising 
Stationary and movable current-conducting parts 
including relatively movable contacts, a source 
of fluid lunder preSSure, means connected to said 
Source for producing a blast of fluid adjacent 
Said relatively movable contacts during both the 
circuit-opening and circuit-closing operations of 
Said circuit breaker, means for cooling the mov 
able current-conducting parts of said circuit 
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breaker when said circuit breaker is in the cur 
rent-carrying position so that the mass of Said 
movable parts may be maintained at a minimum 
to permit high-speed operation of Said circuit 
breaker, and means dependent upon the opera 
tion of Said first-mentioned means for preventing 
said last-mentioned means from impairing the 
effectiveness of said fluid blast. 

6. In a high-speed fluid-blast circuit breaker 
comprising stationary and movable current-con 
ducting parts including relatively movable con 
tacts, a source of fluid under pressure, means in 
cluding a blast valve connected to said source for 
producing a blast of fluid from said source adja 
cent said relatively movable contacts during the 
circuit-opening operation of said circuit breaker, 
blower means for introducing a fluid medium ad 
jacent said movable current-conducting parts to 
cool the same when said circuit, breaker is carry 
ing current, and means responsive to the Opera 
tion of said blast valve for preventing fluid from 
said source from escaping through Said blower 
leaS. 
7. In a fluid-blast circuit breaker comprising 

stationary and movable current-conducting parts 
including relatively nowable contactS, an arc 
confining structure surrounding Said relatively 
movable contacts, means including a Valve biased 
to the open position for permitting a cooling fluid 
medium to enter into said arc-confining struc 
ture, said arc-confining structure being mounted 
in such a manner that circulation of said cool 
ing medium adjacent Said now.ble COInducting 
parts to cool the same when said circuit breaker 
is carrying current is caused by convection, a 3: 
Source of fluid under pressure, and means a S 
sociated with said source for producing a blast 
of fluid adjacent said relatively movable contacts 
for arc-extinguishing purposes during the circuit 
opening operation of said circuit breaker and for : 
moving said valve to the closed position to main 
tain the arc-extinguishing effect of said blast of 
fluid at a maximum. 

8. In an electric circuit breaker of the fluid 
blast type comprising relatively movable current- : 
conducting parts, a fluid passageway in One of 
said relatively movable current-conducting parts, 
means for circulating a fluid medium through 
said fluid passageway to cool said one of said 
relatively movable 
while said circuit breaker is in its current-carry 
ing position whereby the mass of said one of 
said current-conducting parts may be maintained 
at a minimum to permit high-Speed operation 
of said circuit breaker, means for introducing 
an arc-extinguishing fluid blast adjacent said 
relatively movable current-conducting parts dur 

current-conducting parts : 
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ing the circuit-interrupting operation of said 
circuit breaker, and means for closing Said fluid 
passage during the circuit-interrupting Operation 
to prevent the escape of said arc-extinguishing 
fiuid blast. 

9. In an electric circuit breaker of the fluid 
blast type comprising a stationary and a movable 
current-conducting part including relatively now 
able contacts, a fluid passageway in said movable 
current-conducting part, fan means for circulat 
ing a fluid medium through said fluid paSSageWay 
to cool said movable current-conducting part 
while said circuit breaker is in its current-carry 
ing position, a Source of fluid under pressure, 
means including a blast valve connected betWeen 
said source and Said relatively movable con 
tacts for producing a blast of fluid for arc-ex 
tinguishing purposes adjacent said relatively 
movable contacts during the circuit-interrupting 
operation of said circuit breaker, and a damper 
member in said fluid passageway continuously 
biased toward the open position but movable to 
the closed position in response to the introduc 
tion of said blast of fluid from said source upon 
opening of said blast Valve to prevent the escape 
of said blast of fluid through said passageway 
during the circuit-interrupting operation of Said 
circuit breaker, said damper member being unaf 
fected by the operation of Said fan means. 

10. In an electric circuit breaker of the fluid 
blast type comprising a stationary and a movable 
current-conducting part including relatively mov 
able contacts, a fluid paSSageWay in Said movable 
current-conducting part, fan means for circulat 
ing a fluid medium through Said fluid passage 
way to cool said movable current-conducting part 
while said circuit breaker is in its current-carry 
ing position, a Source of fluid under pressure, 
means including a blast WallWe connected betWeen 
Said Source and said relatively nowable contacts 
for producing a blast of fluid for arc-extinguish 
ing purposes adjacent Said relatively movable 
contacts during the circuit-interrupting opera 
tion of said circuit breaker, a damper member in 
Said fluid paSSageWay continuously biased toward 
the Open position but movable to the closed posi 
tion in response to the introduction of said blast 
of fluid from Said Source upon opening of said 
blast Valve to prevent the escape of said blast of 
fluid through said passageway during the circuit 
interrupting operation of said circuit breaker, and 
Iaeans responsive to the operation of Said blast 
Valve for preventing the escape of said blast of 
fluid through Said fan means. 

CART THUMIM. 
ATEXANDER. C. BOSSEAU. 
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of the above numbered patent requiring correction as follows: Page l, sec 
ond... column, line 29, for "of rod" read -- or rod-- ; page 5, second column, 
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Signed and 'sealed this 24th day of November, A. D. 1942. 

Henry Wan Arsdale, 
(Seal) Acting Commissioner of Patents. 
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