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My invention relates to circuit interrupters 
and particularly to expulsion type devices where 
in the arc is drawn in a restricted passage having 
a material therealong which gives off gas when 
acted upon by the arc. This gas flows through 
the arc and out one end of the passage to carry 
away the ionized arc products. A closed cooling 
chamber or condenser is placed over the end of 
the arc passage to receive the gases given off. 
This invention is an improvement in the con 

denser part of Such a circuit interrupter and 
makes it possible to interrupt higher short-cir 
cuit currents than was possible with the prior 
art devices, such as shown in Slepian Patent No. 
2,077,276, issued April 13, 1937, and Rawlins Pat 
ent No. 2,082,028, issued June 1, 1937, both as 
signed to the assignee of this application. 

It is an object of my invention to provide an 
entirely enclosed circuit interrupter which is 
capable of interrupting heavy short-circuit cur 
rents. This is accomplished by providing the 
Cooling means in the closed chamber with a 
tapered opening therethrough so as to make use 
of the kinetic energy of the flowing gas to dis 
tribute the gas quickly and uniformly through 
out the condensing chamber and take full ad 
vantage of the cooling capacity of all parts of 
the condenser. 

In One form of a device embodying my inven 
tion, the condenser comprises a plurality of 
spaced metal plates or washers having a central 
opening therethrough. The holes through the 
plates vary in size from a large opening in the 
plates adjacent the end of the arc passage to a 
Small size at the Opposite end of the structure. 
The large opening at the end of the cooling 
structure adjacent the arc passage permits the 
gases flowing Out of the arc passage to flow free 
ly without substantial obstruction. This makes 
it possible to take full advantage of the expulsion 
action to carry away the ionized gas in the arc 
passage so that the arc is quickly extinguished. 
The fact that the opening through the plates 

is tapered provides a uniform distribution of the 
gas throughout all parts of the condenser instead 
of permitting the gas to flow all the way through 
he stack of plates until it hits the closed end 
and then be deflected back only into the lower 
most plates in the stack. By using plates having 
openings of various sizes, the edge portions 
around the openings which project beyond the 
edges of the plates above serve to catch the out 
lowing gas and deflect it into the spaces between 
the plates, thus using the kinetic energy of the 
gas to distribute it uniformly among the plates. 

(C. 200—-149) 
In the older types of devices with openings of 

uniform size, the gas diffused between the plates 
solely because of pressure built up in the cham 
ber. This slowed down the condensing action 
and is undesirable since the building up of pres 
sure in the condenser retards the expulsive flow 
of gas through the arc, and, therefore, reduced 
the arc extinguishing ability of the device. 

In a preferred form of my invention, the arc 
passage is lined with boric acid, which gives off 
water vapor or superheated steam which is 
quickly condensed as soon as it comes in contact 
with the relatively cool surfaces of the metallic 
plates in the condenser. This relieves the pres 
sure within the device and permits the gas to 
flow through the arc with an expulsion action 
so as to quickly extinguish the arc. 

Laboratory tests on a circuit interrupter em 
bodying my invention show that it will success 
fully interrupt a short-circuit current of 67,000 
peak amperes at 7500 volts, whereas a circuit in 
terrupter using a condenser of the older design 
failed under the same circuit conditions at 37,000 
peak amperes. By using the condenser of my in 
vention, the interrupting ability of the fuse is 
raised almost to that obtainable from a fuse with 
out a condenser where the gas may flow freely 
out the open end of the arc passage. At the 
same time, all of the advantages of an entirely 
enclosed fuse are retained. There is no flame 
Orionized gas emitted from the fuse, which makes 
it possible to mount the fuse in restricted spaces 
indoors where the emission of hot ionized gases 
might cause flashover between the conducting 
parts of adjacent apparatus. The use of an en 
tirely enclosed condenser also greatly reduces 
the amount of noise present when heavy short 
circuit currents are interrupted. 
These and other objects and advantages of my 

invention will be more fully apparent from the 
following description of the drawing which ill 
lustrates a specific embodiment of the invention. 
In the drawing: - 

Figure 1 is a view, partly in cross-section and 
partly in elevation, of one form of my invention; 

Fig. 2 is an enlarged transverse cross-sectional 
view through the condenser taken on the line 
II-II of Fig. 1; and 

Fig. 3 is an enlarged cross-sectional view 
through a modified form of my invention. 
The circuit interrupter shown in Fig. 1 to illus 

trate the invention is a high voltage expulsion 
fuse. The main fuse tube 5 is of fibre or a 
fibrous material impregnated with a phenolic 
condensation resin. This insulating tube is 
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tact connected to the ferrule f. In either case, ficient size at the end nearest the point where 
the arc is initially established in the large tapered 
portion of the arc passage 9 and is then drawn 
back into the more restricted portion of the pas 

... sage. The arc acts upon the arc extinguishing 
material IT along the passage which gives of a 
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large quantity of gas. While a solid material such 
as boric acid is shown for supplying the arc ex 
tinguishing gas, the device may also contain a 
liquid which will give off gas when acted upon by 
the arc. 
The arc drawing rod 2 substantially closes the 

upper end of the arc passage 9 and thereby causes 
the gases formed to flow out of the lower end of 
the passage. The restricted passage causes the 
gas given off to quickly reach a high pressure 
and flow expulsively through the arc to carry 
away the hot ionized arc products. 
The fact that the cooling members in the con 

denser have a large passage at the end of the 
condenser nearest the arc passage permits the 
gases to flow freely from the open end of the 
arc passage without substantial obstruction. This 
makes it possible to take full advantage of the 
expulsion action of the flowing gas to quickly 
extinguish the arc. 
The use of plates having openings of decreas 

ing size along the stack permits the edge of each 
plate which projects beyond the edges of the 
plates above to act as a deflector which catches 
the outflowing gas and makes use of the forward 
motion of the gas to deflect it into the spaces 
between the plates as indicated by the flow lines 
53 in Fig. 3. This gives a uniform distribution 
of the outflowing gas among all of the plates 
as soon as the gas begins to flow and greatly 
increases the rate at which the gas is condensed 
so that it may be condensed almost as fast as 
it is formed. This keeps the internal pressure 
in the condenser to as low a value as possible and 
makes it possible to increase the efficiency of the 
arc extinguishing action, since the expulsive flow 
of gas through the arc passage is not substantial 
ly interfered with. 
While I have shown and described in detail 

certain preferred forms of my invention, it is 
contemplated that various modifications may be 
made and it is intended that the claims shall 
cover such modifications. Where it is stated 
that the arc passage is Open or is normally Open 
at one end during the extinguishing of the arc, it 
is intended to include structures wherein there is 
a cover over the end of the arc passage which 
is blown open as soon as a small pressure is 
built up so that there will be an open end pas 
sage through which the gases can flow expulsively, 
except perhaps during the interruption of the 
smallest currents which may not require an ex 
pulsion action for their interruption. Also, where 
it is stated that the condenser is substantially 
enclosed, it is contemplated that some type of 
safety valve may be provided which would open 
up when very high pressures are reached to pre 
vent bursting of the chamber. With such an 
arrangement, the condensing chamber would still 
be entirely enclosed when operating over the 
range of currents which the device is normally 
intended to interrupt. 

I claim as my invention: 
1. In a circuit interrupter, means for estab 

lishing an arc and causing a flow of gas, a cham 
ber for receiving said gas, material in said cham 
ber having a large area of surface with which 
said gas may contact, means providing a pas 
sage into said material in the chamber of Suf 

the arc is established to permit substantially 
free flow of the gas into said material, and means 
at intervals along said passage projecting into 
the passage beyond the part of said material 
directly ahead thereof for deflecting the gas into 
said material. 

2. In a circuit interrupter, means for estab 
lishing an arc and causing a flow of gas, a cham 
ber for receiving said gas, material in said cham 
ber having a large area of surface with which 
said gas may contact, means providing a pas 
Sage into Said material in the chamber of Sufi 
cient size at the end nearest the point where 
the arc is established to permit substantially free 
flow of the gas into said material, and said pas 
sage being progressively restricted. 

3. In a circuit interrupter, a restricted arc 
Spassage, means for establishing an arc in said 
restricted passage, means for causing fluid to flow 
expulsively, through the restricted passage and 
out one end thereof, a chamber positioned over 
said end of the arc passage, said chamber being 
entirely closed when normally interrupting the 
circuit and having cooling means therein with 
a multiplicity of interstices providing a large sur 
face area, and a progressively restricted opening 
extending from said end of the arc passage into 
the cooling means. 

4. In a circuit interrupter, a restricted arc pas 
Sage, means for establishing an arc in said re 
stricted passage, means for causing fluid to flow 
expulsively through the restricted passage and 
out one end thereof, a chamber positioned over 
said end of the arc passage, said chamber being 
entirely closed when normally interrupting the 
circuit and having cooling means therein with a 
multiplicity of interstices providing a large sur 
face area, a progressively restricted opening ex 
tending from said end of the arc passage into the 
cooling, means, and said progressively restricted 
opening having an area through which the fluid 
may flow at its end adjacent said restricted pas 
sage not less than One-half of the area of Said 
end of the restricted passage. 

5. In a circuit interrupter, means for estab 
lishing an arc and causing a flow of gas, a cham 
ber for receiving said gas, material in said cham 
ber having a large area of Surface with which 
said gas may contact, said material having a 
central opening therethrough of Sufficient area 
to accommodate substantially the full flow of 
said gas at the end of the chamber next to the 
means for establishing the arc and having por 
tions along its length projecting into the open 
ing a distance beyond the corresponding portions 
nearer to the means for establishing the arc for 
receiving said flow of gas and directing it later 
ally into the material. 

6. In a circuit interrupter, means for estab 
lishing an arc and causing a flow of gas, a 
chamber for receiving said gas, said chamber 
being substantially entirely enclosed during nor 
mal operations of the interrupter to open the 
circuit, a plurality of Spaced metallic plates in 
said chamber, said plates nearest the means for 
establishing the arc having openings there 
through of Sufficient area to accommodate the 
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full flow of said gas, and said plates at more 
remote points having openings of smaller area. 

7. In a circuit interrupter, a passage for the 
arc, means for establishing an arc in said pas 
sage, means providing fluid to flow expulsively 
through the passage and out one end thereof, a 
normally closed chamber positioned over said 
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end of the arc passage, a mass of cooling material 
in said chamber having a multiplicity of small 
interstices, said mass of cooling material hav 
ing a large central opening therein in alignment 
with said passage for the arc to permit said fluid 
to flow into the center of the mass of cooling 
material without substantial obstruction and said 
large central opening being tapered toward the 
end of the chamber opposite the end of the arc 
passage for causing the fluid to be forced to flow 
into the Small interstices in the mass of cooling 
material. 

8. In a circuit interrupter, means between 
which an arc may play, means along the path 
of the arc which when acted upon by the arc 
gives off a large quantity of gas which is con 
densable at room temperatures, a condenser for 
receiving said gas, Said condenser having a mass 
of cooling material With a passage therein which 
is large at the end where said gas is first received 
and which is reduced in size at a plurality of 
points toward the other end. 

9. In a circuit interrupter, means for estab 
lishing an arc, a restricted passage for the arc 
which is open at one end, a material along the 
passage which gives off a readily condensable 
gas when acted upon by the arc to flow through 
the passage and out its open end with an ex 
pulsion action, a closed condenser positioned over 
the open end of said passage, said condenser 
including a mass of material having an opening 
extending thereinto from its end nearest the 
open end of said passage, said opening having a 
Sufficiently large cross-sectional area at its end 
nearest the open end of said passage to permit 
the gas to flow thereinto without substantial 
obstruction, and means at intervals along the 
opening for causing the gas to be deflected into 
the mass of material. 

10. In a circuit interrupter, a movable con 
ducting rod for drawing the arc, a restricted pas 
Sage into which said rod extends and in which 
the arc is drawn, said passage being open at 
One end at least during part of the time that the 

2,184,760 
arc is being extinguished and during at least a 
part of the same time being substantially closed 
at the other end by said conducting rod, material 
along said passage for giving off gas when acted 
upon by the arc, a chamber on the open end of 
said passage for receiving said gas, said cham 
ber having means therein providing a large area 
of surface with Which the gas may come in con 
tact, a passage for the gas in said means in the 
chamber, said passage for the gas having a 
cross-sectional area at its end nearest the arc 
passage at least several times the cross-sectional 
area of the portion of the arc passage which is 
Substantially closed by the conducting rod, and 
said passage for the gas decreasing in cross-sec 
tional area as its other end is approached. 

11. In a circuit interrupter, a novable con 
ducting rod for drawing the arc, a restricted 
passage into which said rod extends and in 
which the arc is drawn, said passage being open 
at one end at least during part of the time that 
the arc is being extinguished and during at least 
a part of the same time being substantially 
closed at the other end by said conducting rod, 
material along said passage which when acted 
upon by the arc gives off gas substantially all 
of which is condensable at room temperatures, a 
substantially closed condenser over the open end 
of said passage and into which the gas may flow 
with an expulsion action, said condenser having 
therein a mass of metallic material having a 
multiplicity of interstices providing a large area 
of surface for cooling and condensing the gas, 
Said mass of metallic material having an open 
ing extending thereinto for receiving the gas, 
Said opening having a cross-sectional area at its 
end nearest the arc passage which is several 
times the cross-sectional area of the portion of 
the arc passage which is substantially closed by 
the conducting rod, and the cross-sectional area 
of said opening being progressively restricted to 
Ward its other end. 
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