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This invention relates in general to circuit 
breakers and more particularly to circuit break 
ers of the fluid break type wherein the arc 
formed during interruption of the circuit is ex 
tinguishing in oil or some similar insulating and 
arc extinguishing fluid. 

Prior art circuit breakers of the cross blast 
type utilize two oil-immersing series-connected 
pairs of separable contacts enclosed in a single 
enclosure vented with a single opening posi 
tioned adjacent one pair of contacts so as to 
direct a cross blast of oil from the remote pair 
of contacts across the pair of contacts adjacent 
the vent. This interaction of one art upon 
another in a single enclosure involved intermix 
ture of the highly conductive arc gases with the 
oil to be used for arc extinguishment, thus dimin 
ishing its value as a dielectric. 
The present invention has for its general ob 

ject the avoidance of the above disadvantages of 
a cross blast circuit breaker by freely and imme 
diately venting the electrically conductive arc 
gases at each arcing region. By providing sim 
ilar or identical ports similarly positioned rela 
tive to the separable arcing contacts, these con 
ductive gases and metallic vapors are immedi 
ately vented equally from each arcing region, 
thereby maintaining the oil between these arc 
ing regions as a barrier definitely assuring iso 
lation of one arcing region from the other. Such 
isolation of the arcing regions prevents inter 
mixing of the highly conductive gases with the 
oil that is utilized for extinguishing the arc, so 
that high dielectric oil will remain a mechanical 
barrier between the pairs of contacts and the 
arCS Will be drawn into intimate contact with 
this high dielectric oil. 

It is an object of this invention to provide an 
improved circuit breaker of the above type 
wherein the arc is extinguished and the circuit 
is interrupted in an improved and efficient 
maner. 
It is also an object of this invention to provide 

a circuit breaker of the above type with a sub 
Stantially closed chamber surrounding the arc 
ing contacts which chamber has similar or iden 
tical expulsion ports immediately adjacent each 
pair of arcing contacts. 

It is also an object of this invention to provide 
a circuit breaker of the expulsion port type with 
a means for limiting the effect of impact of the 
oil or other insulating and arc extinguishing 
filltid. 

It is a further object of this invention to pro 
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type an improved method of and means for driv 
ing a solid stream of cool oil or other insulating 
and arc extinguishing fluid, unmixed with gases 
generated by the arc, across the arc stream after 
the arc has been expelled through the port 
thereby aiding in deionizing the arc gases and 
effecting improved circuit interruption. 

It is also an object of this invention to provide 
a circuit breaker structure wherein openings ad 
jacent the arcing contacts are of such size and 
Shape as to hold the length of arc to a minimum 
by limiting the spread of the arc loop. 

It is a further object of this invention to pro 
vide a circuit breaker Structure wherein a blast 
of cool arc extinguishing fluid unmixed with gas 
is forced across the arc loop externally of the 
port opening and at an angle to the movement 
of the loop thereby aiding in interrupting the 
circuit. 

Objects and advantages other than those above 
Set forth will be apparent from the following de 
scription when read in connection with the ac 
companying drawing in which: 

Fig. 1 is a vertical sectional view taken through 
the tank of a circuit breaker embodying the 
present invention; 

Fig. 2 is a horizontal sectional view of the cir 
cuit breaker of Fig. 1 taken along the line II-II; 

Fig. 3 is a vertical Sectional view of a circuit 
breaker embodying a modified form of the pres 
ent invention; and 

Fig. 4 is a horizontal sectional view of the cir 
Cuit breaker of Fig. 3 taken along the line 
V-TV. 
Figs. 1 and 2 of the drawing illustrate a cir 

cuit breaker of the expulsion port type wherein 
the tank 5 contains oil or other insulating and 
arc extinguishing fluid and has a cover 6 which 
supports the conventional bushing, contact and 
Operating member structure. Enclosing the con 
tacts is a substantially closed chamber 20 pref 
erably made of insulating material. Immedi 
ately adjacent the arcing contacts 5 and 8 are 
Similar expulsion ports 6 which are the only 
Openings in the chamber 20 except for bleed 
holes 23 at the top and bottom of this chamber 
which allow refilling with arc extinguishing 
fluid. The opening 23 in the top of the cham 
ber has a valve 24 closing the hole during cir 
cuit interruption. The walls 2 f of the chamber 
20 are spaced from the walls of the tank 5 by 
Spacer members of any suitable material of 
which Wood is an example. The tank 5 has an 
insulating lining 8 which with the side walls 

vide in a circuit breaker of the expulsion port 2 of the chamber 20 and the spacer members 
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9 forms ducts for the passage of the arc gases 
from the arcing region to the air space above 
the arc extinguishing fluid. Partitions 22 are 
utilized to segregate the phases of the circuit 
breaker by preventing arcing from the contacts 
of one phase to the contacts of another phase. 
As shown in the drawing, the serially connected 
pairs of arcing contacts 5 and 8 are similar in 
construction and arrangement and draw arcs 
simultaneously when operated. 
The fundamental principle of operation of this 

expulsion port breaker is that of drawing arcS 
in a closed chamber containing oil or other Sin 
ilar insulating and arc extinguishing fluid with 
the only points of egress for the gases formed by 
the arcs being openings or ports located imme 
diately adjacent to the points of arcing. Under 
these conditions as soon as an arc is struck, gas 
is formed which is immediately vented equally 
through the ports at high velocity. This imme 
diate equal venting of the highly conductive arc 
gases prevents intermixing thereof with the oil to 
be utilized for arc extinguishing. This equal 
venting maintains the oil as a mechanical barrier 
isolating each arcing region from the interaction 
of one arc on the other. 
The venting of the gases at high velocity re 

Sults in a blast action. This blast action expels 
the hot arc gases and possibly the arc loop itself 
through the port and causes turbulence at the 
point of arcing which disrupts the arc stream 
and shuts off the conducting path during the 
Zero point of the current wave. Although it is 
definitely known that the bubbles of incan 
descent gases formed around the arcs blast 
themselves out of the chamber 20 through the 
portS 6, it is not definitely known whether or not 
the arcs themselves are actually looped through 
the ports, or if so how far Such loop extends. 
However, the arcs themselves are driven at least 
sufficiently near to the ports 6 so that they are 
in the region of greatest turbulence and so that 
the conducting gases surrounding the arcs can 
be blasted out of the arcing regions and freely 
vented to the space above the oil level. The 
electromagnetic action of the circuit loop oppo 
site the port also aids in driving the arc toward 
or through the port. Inasmuch as the ports 6 
are relatively narrow in the direction of arc 
length, the spread of the arc loop is limited thus 
holding the length of the arc to a minimum. 
However, due to the fact that the arc stream is 
quickly expelled from the region of the arcing 
contacts, it is cooled by the relatively cool fluid 
outside of the chamber and by the free venting 
of the hot gases from the arcing region. The 
expansion of the arc gases after passing out 
through the expulsion port further cools the 
arc region. Due to the above features, aided by 
the turbulence caused by the gases, the arc is 
sufficiently cooled and deionized so that after a 
Zero current it is unable to re-strike. 
In the form shown in Figs. 1 and 2, downward 

movement of the operating rod 3 first causes 
Separation of the current carrying contacts 9 
from member 2 and further downward nove 
ment causes Separation of the arcing contacts 5 
and 8. As more and more of the operating rod 
l3 enters the closed chamber 20, a so-called “im 
pulse' action is obtained, that is, a piston action 
which starts movement of oil through the ports 
6 toward the space above the oil level. Any such 
movement of the oil aids the expulsion port 
action which immediately follows. 
The form of the invention shown in Figs. 3 
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and 4 is that of the expulsion port breaker of 
Figs. 1 and 2 with an added feature which limits 
oil impact and further aids circuit interruption. 

In the larger sizes of circuit breakers of this 
type each phase of the circuit breaker is placed 
as shown in a separate tank 35 which is shown as 
cylindrical in shape. The tank has an insulat 
ing lining 48 and Spacer members 44 which 
spaces the chamber 40 from the tank wall. Ex 
pulsion ports 36 are provided immediately adja 
cent the arcing contacts 42 and 43 which func 
tion similarly to those described in connection 
with the circuit breaker shown in Figs. and 2. 
The chamber 40 however had additional open 
ings 4 at the bottom thereof and immediately 
below the ports 36. These additional openings 
4 in conjunction with the lining 48, the cham 
ber Wall 45 and the Spacer members 44 form ducts 
for the passage of a slug of cool fluid across the 
loop of the arc after it has been expelled to or 

This cool fluid aids in 
cooling the arc and extinguishing it thereby in 
terrupting the circuit. 
The openingS 4 also aid in limiting the effect 

of oil impact. Oil impact is the action of a solid 
slug of oil striking the underside of the top of 
the circuit breaker at a high velocity and is very 
objectionable as Serious stresses are imparted by 
it to the circuit breaker structure which tends to 
lift the circuit breaker from the floor. The im 
pact further acts on the operating mechanism 
tending to reclose the circuit breaker. These 
openings 4 which may be only Small openings 
under the expulsion ports 36 or which may be 
enlarged laterally as much as 360 degrees as 
shown in Fig. 3. The lateral spread of these 
Openings rather than an increase in vertical 
height greatly limits the effect of oil impact and 
equalizes the stresses in the breaker caused 
thereby throughout the breaker structure. 
Although but a few embodiments of the pres 

ent invention have been illustrated and de 
Scribed, it will be apparent to those skilled in the 
art that various changes and modifications may 
be made therein without departing from the 
Spirit of the invention or from the scope of the 
appended claims. 

It is claimed and desired to secure by Letters 
Patent: 

l. An electric circuit breaker of the fluid 
break type comprising a casing partly filled with 
an insulating liquid, relatively movable contact 
Structure immersed in said liquid including a pair 
of Stationary contacts having arcing portions 
and a movable bridging member arranged to form 
Simultaneously two similar breaks in series, and 
an insulating baffle disposed beneath the level 
of Said liquid, said baffle being substantially 
continuous between said stationary contacts so as 
to have a confining effect on the oil body be 
neath the same and terminating at the arcing 
portions of said contacts for forming with each 
of the corresponding side walls of said casing 
Similar pressure relief passages immediately op 
posite said stationary contacts for the direct 
escape of gas formed at said breaks uport opening 
Of the circuit. 

2. An electric circuit breaker of the fluid-break 
type comprising a casing partly filled with an in 
Sulating liquid, relatively movable contact struc 
ture immersed in Said liquid including a pair of 
Stationary contacts and a movable bridging mem 
ber arranged to form simultaneously two similar 
breaks in Series, and an insulating baffle disposed 
beneath the level of said liquid and immediately 
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above said stationary contacts, said ba?e being 
substantially continuous between said stationary 
contacts so as to have a confining effect on the 
oil body beneath the same and provided with 
depending walls adjacent said breaks respec 
tively, said depending walls each spaced with 
respect to the side walls of said casing to form 
similar passages at both breaks for directing 
immediate escape of gas formed at said contacts 
upon opening of the circuit. w 

3. An electric circuit breaker of the fluid-break 
type comprising a casing containing insulating 
liquid, a pair of contacts immersed in Said liquid, 
a bridging member movable relative to said con 
tacts and arranged to draw simultaneously an 
arc at each of said contacts in series therewith, 
an insulating baffle structure disposed beneath 
the level of Said liquid including a plate-like por 
tion above said contacts, said portion being Sub 
stantially continuous between said contacts, said 
baffle structure including insulating side walls 
cooperable with said portion to have a confining 
effect on Said liquid beneath said portion, and 
means for venting the gases formed at each of 
said arcs in a direction away from the other of 
said arcs, said means comprising identical aper 
tures in said side walls immediately adjacent 
both of said contacts. 

4. An electric circuit breaker of the fluid-break. 
type comprising a casing containing insulating 
liquid, a pair of contacts immersed in Said liquid, 
a bridging membermovable relative to said con 
tacts and arranged to draw simultaneously an 
arc at each of said contacts in series therewith, 
an insulating baffle structure disposed beneath 
the level of Said liquid including a plate-like 
portion above said contacts, said portion being 
Substantially Continuous. between said contacts, 
Said baffle structure including insulating side 
walls COOperable with said portion to have a con 
fining effect on Said liquid beneath said portion, 
and means for minimizing the mixing of the 
gases formed at Said arcs with said liquid posi 
tioned between said arcs, Said means Comprising 
identical expulsion ports in Said baffle structure 
immediately adjacent each of said contacts. 

5. An electric circuit breaker of the fluid-break 
type Comprising a Casing COntaining insulating 
liquid, a pair of contacts immersed in said liquid, 
a bridging membermovable relative to said con 
tacts and arranged to draw simultaneously an 
arc at each of Said contacts in series therewith, 
an insulating baffle structure disposed beneath 
the level of said liquid including a plate-like 
portion above said contacts, said portion being 
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substantially continuous between said contacts, 
said baffle structure including insulating side 
walls cooperable with said portion to have a con 
fining effect on said liquid beneath said portion, 
and means for freely and immediately venting 
the gases formed by said arcs without mixture 
thereof with the liquid between said contacts, 
said means comprising identical expulsion portS 
immediately adjacent both of said contacts. 

6. An electric circuit breaker of the fluid-break 
type comprising a casing containing insulating 
liquid, a pair of Contacts immersed in Said liquid, 
a bridging member movable relativeto said con 
tacts and arranged to draw an arc at each of 
Said contacts in Series therewith, an insulating 
baffle structure disposed beneath the level of Said 
liquid including a plate-like portion above Said 
contacts, said portion being substantially con 
tinuous between said contacts, said baffle struc 
ture including insulating side walls cooperable 
with Said portion to have a confining effect on 
said liquid beneath said portion, means providing 
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direct and immediate escape of arc products from 
the region adjacent each said arc comprising 
apertures in said baffle structure immediately 
adjacent each of said contacts, and means re 
sponsive to the drawing of said arcs for driving 
a stream of liquid unmixed with gases formed 
by said arcs across said apertures externally of 
Said side walls. 

7. An electric circuit breaker of the fluid-break type comprising a casing containing insulating 
liquid, a pair of contacts immersed in said liquid, 
a bridging membermovable relative to said con 
tacts and arranged to draw an arc at each of 
said "contacts in series therewith, an insulating 
baffle structure disposed beneath the level of said 
liquid including a plate-like portion above said 
contacts, Said portion being substantially contin 
uous between said contacts, said baffle structure 
including insulating side walls cooperable with 
said portion to have a confining effect on said 
liquid beneath said portion, means providing 
direct and immediate escape of arc products 

5 from the region adjacent each said arc compris 
ing apertures in said baffle structure immediately 
adjacent each of said contacts, and means re 
sponsive to the drawing of said arcs for driving 
a stream of liquid unmixed with gases formed 
by said arcs across said apertures externally of 
Said side walls, said last said means comprising 
Spacing said side walls from the bottom and sides 
of Said casing. 

V- HENRY W. NYE, 

  


