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The present invention relates to electric cir- stationary contact I‘ are pressed when the switch 
cuit breakers, and more particularly to expulsion .is assembled. ' 
type circuit breakers in which the arc is extin- The movable contact of the switch is in the 
guished by gas liberated from the wallsfof an arc- form of an elongated hollow rod l1 having an ex 

5 con?ning chamber under the action of the arc tension or pencil it of insulating material secured 
heat. . to the inner end thereof in any suitable manner 
In breakers of the gas expulsion type the as by the screw-threaded connection illustrated. 

amount of gas available for extinguishing the The movable contact I‘! is arranged to engage the 
arc is dependent upon the arc heat and, as a re- ?xed contact H in the closed circuit position of 

i0 suit, the amount of gas available when the cur- the circuit breaker to complete a circuit from m 
rent being interrupted is small is sometimes in- the conducting housing which may serve as one 
su?lcient to successfully interrupt the arc. If terminal of the breaker to the other terminal of 
the arc passageismade of su?lciently limited area the breaker by a Suitable Sleeve Contact (not 
to create an effective arc-extinguishing gas pres- shown). The movable contact is reciprocated in 

15 sure by the small amount of gas liberated when a the arc-con?ning tube "i by any Suitable mech- 1‘ 
light current are is drawn, destructive pressures anism (not shown) in a manner well understood 
will be built up in the restricted arc-con?ning by those skilled in the art. 
passage when a heavy current are is drawn. This As the movable contact [1 is withdrawn from 
characteristic of breakers of this type often pre- the ?xed contact during the circuit-interrupt 

20 vents their use where a wide range of currents ing Operation of the breaker, the pencil I8 is 20 
must be interrupted. It is accordingly an im- drawn into the passage in the arc-con?ning tube 
portant object of the invention to provide an im- lli de?ned by the liner [3. In accordance with 
proved construction and arrangement in circuit the present invention the movable contact and 
breakers of the above type which is effective to the ?ller pencil l8 are made as nearly the size 

25 interrupt currents of widely varying magnitude. of the passage through the liner l3 as possible 25 
Further objects and advantages of the present without causing undesirable friction between the 

invention will become apparent as the following relatively movable parts, so that there is very 
description proceeds, reference being had to the little space between the inner wall of the liner 
accompanying drawing in which Fig. 1 is an ele- i3 and the outer surface of the movable contact. 

30 vational view in section of a circuit breaker em- In order to provide arc-con?ning passages, the 30 
bodying the invention; Fig. 2 is a sectional view ?ller Pencil '8 is provided with a plurality of 
taken along the line 2-2 of Fig. 1, and Fig. 3 grooves l9 which extend generally in the direc 
is an elevational view of a modi?cation thereof. tion of the relative movement between the ?xed 

Referring to Fig. 1, I have shown my invention and movable contacts. The grooves l9 are con 
35 embodied in a circuit breaker comprising an arc- nected together by a Passage 20 formed on the 35 

con?ning structure ill in the form of an elongated surface of the pencil l8 and extending su?iciently 
tube of insulating material. The tube In is con- around the same to form a headerjor the grooves 
nected to a supporting insulator H by a two-part IS. The passage 20 is preferably formed ad 
houslng ll of conducting material. The tube l0 jacent the inner end of the movable contact ll 

40 is provided with a lining of gas-emitting mate- where it is in communication with a root of the 40 
I rial which, in the present case, is in the form of arc and will be effective to distribute the current 

a removable liner l3 which is recessed at its up- of a heavy Current arc amOIIg the grooves H in 
per end to receive a ?xed contact I‘. The liner a manner which will be more fully set out at a 
is secured in the tube III by a threaded member later point in the speci?cation. 

45 Ha which engages the lower end of the tube. In some applications it is desirable to provide 45 
The contact II is annular in shape and formed an arc passage of increasing cross-sectional area 
of a plurality of spring~biased segments. The as the contacts are separated, in order to pro 
contact is connected to the housing I2 in any vide a larger space for the heated gases and to 
suitable manner as by the conducting strips I5 prevent too great an increase in pressure. This 

50'which are clamped between the upper part of desirable feature may be incorporated readily in 50 
the housing and an annular washer l6 of insu- the present construction byv simply increasing 
lating material. The washer is received between the cross-section of the grooves I! as they ap_ 
the two parts of the housing at its outer edge and proach the end of the pencil. This is a simple 
extends inwardly to form a header against which operation from a manufacturing standpoint and 

55 the arc-con?ning tube ll, the liner l3 and the permits the construction of a switch having an 55 



2 2,223,975 
arc-con?ning passage of progressively varying 
cross-section without appreciably increasing the 
expense of manufacture. -In other applications 
it may be desirable to decrease the cross-sectional 

5 area of the arc-con?ning passage as the separa 
tion of the relatively movable contacts increases 
in order to provide a snu?‘ing action on the arc. 
For such installations the grooves I 9 may be 
formed with gradually decreasing cross-section 

\10 as the distance from the movable contact in 
creases. Such a construction is particularly 
adapted for use in breakers handling relatively 

~ small currents where the quantity of arc-extin 
guishing gas liberated is small and the snu?lng 

15 action of the tapered arc-con?ning passage aids 
in increasing the pressure of the ‘gas available for 
extinguishing the arc. 
In the arrangement shown the arc-con?ning 

tube l0 and the liner I3 are provided with inter 
20 mediate passages 2| which communicate with 

the interior of an expansion chamber 22 secured 
to the exterior of the arc-con?ning tube 10 in 
any suitable manner as by the screw-threaded 
connection illustrated in the drawing. The ex 

25 'pansion chamber which permits the highly 
heated and ionized gases exhausted from the 
arc-con?ning chamber to expand and cool 
before they are exhausted into the surround 
ing atmosphere is, as illustrated in the draw 

” ing, divided into upper and lower expan 
sion chambers 23 and 24 by a transversely 
extending partition 25 having openings 26 formed 
therein. Suitable mu?iers 21 in the form of wire 
mesh are provided in each of the expansion 

35 chambers to deaden the sound of the arc and to 
aid in cooling and removing the metal vapor 
or particles from the hot gases before they are 
exhausted to the atmosphere through openings 
28 formed in the outer wall of the chamber 22. 

40 The advantages of the structure described 
above will be better understood from a consider 
ation of the circuit-interrupting operation of a 
breaker in which it is embodied. With the con 
tacts of the breaker in their closed circuit posi 

45 tion, as illustrated, a circuit is completed from 
the housing l2, through the strip I5, the ?xed 
contact 14, the movable contact II, to the other 
terminal of the breaker (not shown). When the 
movable contact is moved downwardly to sepa 

50 rate it from the contact I‘ the pencil I8 is drawn 
into the interior of the arc-con?ning tube l0 
and an arc is drawn between the relatively mov 
able contacts. As previously pointed out, the 
interior of the lining of the arc-con?ning tube 

55 conforms closely in size with the outer surface 
of the movable contact I‘! and the ?ller pencil 
l8 attached thereto so that the arc, when drawn, 
is con?ned within one of the grooves N. If the 
current is small, the gas liberated from the walls 

50 of the groove and the liner I3 is small and the 
resulting pressure, while not great, is suflicient 
to extinguish the arc con?ned in the single 
groove. As the contact I‘! is withdrawn from the 
arc-con?ning tube the gases liberated by the 

65 are are exhausted through the passages 2| into 
the expansion chambers 23 and 24 and into the 
atmosphere through the passages 28. When the 
movable contact is'completely withdrawn from 
the arc-con?ning tube the gases may also ex 

70 haust directly from the lower end of the tube. 
If a large current is being interrupted the arc 

drawn in one of the passages l9 liberates larger 
amounts of arc-extinguishing gas because of the 
greater are heat. The provision of the passage 

75 20 for connecting the grooves I 9 together pro 

vides means for transferring the gases from one 
groove to the vother and for dividing the are into 
a plurality of ‘parallel branches. Placing the pas 
sage 20 adjacent the end of the movable contact 
at which the arc is drawn renders it very ei~ 
fective to cause a division of the are when the 
current is large. The splitting of the heavy cur 
rent arcs by the structure described above may 
be understood from a consideration of the volt 
age current characteristics of a closely con?ned 
electric arc. When an arc is uncon?ned the arc 
voltage decreases with an increase in current 
and, under such circumstances, a division of the 
arc would not occur. However, when an arc is 
closely con?ned, as with the present construc 
tion, the voltage drop across the arc increases 
with the current ?ow after a certain current level 
is reached and,‘ under these circumstances, the 
arc will seek a parallel path and .a divided arc 
will be maintained ‘whenever it can be estab 
lished with a lesser voltage gradient than that 
required to maintain the total arc current in a 
single groove. 
Thus, it is seen that the present construction 

provides a circuit breaker having a plurality of 
arc-con?ning passages electrically in parallel and 
adapted to be brought into use automatically by 
the conditions created in the arc-con?ning struc 
ture by the arc itself. As a result, the conditions 
existing in any one of the arc-con?ning grooves 
l9 vary over a relatively small range as com 
pared with the range of currents being inter 
rupted since any increase in current value be 
yond a certain point will cause a division of the 
are among two or more of the grooves. This 
action results in more uniform interrupting 
characteristics and, at the same time, increases 
the range of currents which may be interrupted 
by the breaker. 
In Fig. 3 I have shown a ?ller pencil 30 which 

may be substituted for the pencil l8’ shown in 
Fig. 1. In accordance with the modi?cation il 
lustrated in this ?gure a plurality of spiral 
grooves 3| are provided in the surface of the 
pencil 30 and are connected together at their 
lower ends by a connecting passage 32. The use 
of spiral arc-con?ning grooves in the filler pen 
cil increases the length of the are for a given 
movement of separation of the relatively'movable 
contacts and adapts the switch for operation 
in higher voltage circuits without proportion 
ately increasing its physical dimensions. 
What I claim as new and desire to secure by 

Letters Patent of the United States, is: 
1. An electric circuit breaker of the expulsion _ 

type comprising means de?ning an arc passage, a 
?xed contact, a movable contact engaging said 
?xed contact in the closed circuit position of said 
breaker and separable therefrom to draw an arc 
in said passage and a member of insulating ma 
terial movable into said passage upon circuit-in 
terrupting operation of said breaker, the walls of 
said arc-con?ning passage and said insulating‘ 
member being closely ?tting and gas emitting 
under the action of the arc and shaped to provide 
a plurality of interconnected grooves extending 
generally in the direction of separating movement 
of said contacts and providing a plurality of arc 
con?ning passages. 

2. An electric circuit breaker comprising means 
de?ning an elongated passage, a stationary con 
tact,‘ a movable contact extending into said pas 
sage and engaging said ?xed contact in the closed 
circuit position of said breaker, a member of in 
sulating material connected to said movable con 
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tact and movable therewith into said passage 
when said movable contact is moved toward cir 
cuit-interrupting position, the cooperating sur 
faces of said member and the walls of said pas 
sage having a plurality of interconnected grooves 
formed thereon to provide a plurality of arc 
con?ning passages. 

3. An electric circuit breaker of the gas expul 
sion type, comprising means defining an elon 
gated arc-con?ning chamber, a ?xed contact, a 
movable contact movable in and closely ?tting 
said arc-con?ning passage, an extension of gas 
emitting material on said movable contact ar 
ranged to be drawn into said arc-con?ning pas 
sage upon separating movement of said ?xed and 
movable contacts, said extension being provided 
with a plurality of grooves extending generally 
in the direction of separating movement of said 
contacts and a passage communicating with said 
grooves adjacent the end of said movable con 
tact and providing for the free transfer of arc 
gases from one groove to another and a division 
01' the arc among the grooves in accordance 
with the magnitude of the arc current. 

4. An electric circuit breaker of the expulsion 
type comprising means de?ning an elongated 
passage, a stationary contact, a movable contact 
extending into said passage and engaging said 
?xed contact in the closed circuit position of said 
breaker, a member of insulating material con 
nected to said movable contact and movable 
therewith into said passage when said movable 
contact is moved toward circuit-interrupting po 
sition, the cooperating surfaces of said member 

3 
and the walls of said passage having a plurality of 
interconnected spiral grooves formed thereon to 
provide a plurality of arc-confining passages. 

5. An electric circuit breaker of the expulsion 
type, comprising means de?ning an elongated 
arc-con?ning chamber, a ?xed contact, a movable 
contact movable in and closely ?tting the walls 
said arc-con?ning chamber, an extension of in 
sulating material on said movable contact ar 
ranged to be drawn into said arc-con?ning cham 
ber upon separating movement of said ?xed and 
movable contacts, said extension being provided 
with a plurality of spiral grooves extending gen 
erally in the direction of separating movement 
of said contacts and a passage communicating 
with said grooves adjacent the end of said mov 
able contact and providing for the free transfer 
of gas from one groove to another. 

6. An electric circuit breaker of the gas expul 
sion type comprising means de?ning an elongated 
passage, a stationary contact, a movable contact 
extending into said passage and engaging said 
?xed contact in the closed circuit position of said 
breaker, a member of insulating material con 
nected to said movable contact and movable 
therewith into said passage when said movable 
contact is moved toward circuit-interrupting po 
sition, the cooperating surfaces of said member 
and the walls 01' said passage being shaped to pro 
vide a plurality of interconnected arc-con?ning 
passages having a cross-sectional area varying 
progressively with the separation of said ?xed 
and movable contacts. 

OLIVER C. TRAVER. 
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