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UNITED STATES PATENT OFFICE 
2,668,892 

CoNTACT AND ARC RUNNER STRUCTURE 
FOR, CIRCUIT INTERRUPTING DEVICES 

Arthur C. Kelle, Stoughton, Mass, assignor to 
Allis-Chalmers Manufacturing Company, Mill 
waukee, Wis. 

Application December 30, 1950, Serial No. 203,613 
(C. 200-147) 6 Claims. 

This invention relates to circuit interrupting 
devices and more particularly to an arc chute and 
contact structure used in connection therewith. 

In the construction and operation of air mag 
netic breakers, it is important to design the 
breaker so that it transfers in a minimum length 
of time the arc from the point of its inception 
within the arc chute to the point where final arc 
extinction is to take place. Equally important 
is the necessity of designing the circuit interrupt 
er So as to achieve a chute structure which comes 
relatively close to the desideratum of even ther 
mal duty distribution. 
Therefore, in accordance with the invention 

claimed a new and improved circuit interrupter 
is provided comprising an arc chute and a pair of 
cooperating contacts between which a gap is 
formed and an arc is ignited when the circuit 
is interrupted. The contacts comprise a slotted 
horn shaped fixed arcing contact and a horn 
shaped movable arcing contact firmly engaging 
the slot walls of the fixed arcing contact when 
in the circuit closed position. The fixed arcing 
contact is flexibly mounted so as to align itself 
when engaging the movable arcing contact. A 
flat metallic head runner is mounted adjacent 
the fixed arcing contact for transferring the arc 
from the fixed arcing contact to a region remote 
therefrom and a tail runner is arranged to trans 
fer the arc from the movable arcing contact to 
a region remote therefrom. A blowout means 
Such as a magnetic coil is used to transfer the 
arc terminal from the movable arcing contact to 
the tail runner when the gap between the arc 
ing contacts and in turn the arc is of a predeter 
mined length. 
The arc is initially rapidly elongated in a di 

rection perpendicular to the longitudinal axis 
of the barrier plates with a minimum of arc pro 
pulsion in a direction toward the exhaust end 
of the arc chute structure. This initial rapid 
Substantially straight arc elongation is achieved 
Within an expansion space which is situated be 
low the transverse barrier plates of the chute. 
Hence preheating of the barrier plates is effec 
tively avoided during the above initial period of 
arc elongation. 

It is, therefore, one object of the present inven 
tion to provide a new and improved arc inter 
rupting device in which the arcing contacts are 
self-aligning. : 
Another object of this invention is to provide a 

new and improved arc interrupting device in 
which the relatively fixed arcing contact and arc 
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runner structure is broken up into two noninte 
grated or substantially separate parts. 
A further object of this invention is to pro 

vide a new and improved arc interrupting device 
in which the movable horn shaped arcing COIl 
tact is so designed and positioned in the device 
that it equally distributes the cooling duty of the 
arc chute throughout its structure. 
A still further object of this invention is to 

provide a new and improved arc interrupting de 
vice in which the arc is initially rapidly elongated 
in a direction perpendicular to the axis of the 
barrier plates of the arc chute with a minimum 
of arc propulsion in a direction toward the ex 
haust end of the arc chute structure. 
A still further object of this invention is to 

move the arc into the arc chute in Such a manner 
that each barrier plate equally distributes the 
heat of the arc. 
A still further object of this invention is to 

eliminate arcing between the tertiary and arc 
ing contacts. 

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 view in cross section, of a mag 
netic blowout type of circuit breaker employing 
the present invention; 

Fig. 2 is a front view of the head runner shown 
in Fig. 1; 

Fig. 3 is a side view of the head runner shown 
in Fig. 2; 

Fig. 4 is a front view of the tail runner shown 
in Fig. 1; 

Fig. 5 is a side view of the tail runner shown 
in Fig. 4; 

Fig. 6 is an enlarged view of the arcing con 
tact structure shown in Fig. 1; 

Fig. 7 is an end view of the contact structure 
shown in Fig. 6 with the movable arcing contact 
omitted for the sake of clearneSS; 

Fig. 8 is a partial plan view of the stationary 
arcing contact structure shown in Figs. 1, 6 and 
7 with parts thereof in Cross Section; 

Fig. 9 is a plan view of the tertiary contact 
structure taken along the line IX-IX of Fig. 6; 

Fig. 10 is a side view of the Stationary arcing 
contact, structure shown in Figs. 1 and 6; and 

Fig. 11 is an end view of the elements shown 
in Fig. 10 looking from the left. 

Referring more particularly to the drawings 
by characters of reference, Fig. illustrates a 
imagnetic blowout type of circuit breaker includ 
ing as elements thereof a pair of terminal studs 
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6 and for connecting the circuit breaker to 
line conductor's (not shown). Although in gen 
eral, circuit breakers of the type considered in 
Fig. 1 are provided with a plurality of similar 
pole structures, one for each phase of a polyphase 
electric circuit, only one such pole structure is 
shown in the drawing and the circuit breaker 
Will be described in detail as if it was of the sin 
gle pole init type. 
The circuit interrupter or breaker in Fig. 1 

comprises essentially means for opening the cir 
cuit to form the interrupting arc and an arc 
extinguishing structure. Specifically, the cir 
cuit opening means comprises a fixed contact 
aSSembly Supported on an insulator 5 and in 
cluding a current carrying contact 8, tertiary 
contacts 9, and an arcing contact 29, cooperating 
With a movable contact 2 comprising current, 
carrying, tertiary and arcing contacts combined 
in a single structure. Arcing contact 2 is 
mounted on a lever 22 which is pivotally mounted 
at 23 on an extension 24 of the circuit breaker 
stud 6 and is operated by means of a reciprocal 
ly movable rod 25. The operating rod 25 is suit 
ably connected to an actuating mechanism (not 
shown) for operating the movable contact be 
tween closed and open circuit positions. Fig. 1 
illustrates the movable contact 21 in closed posi 
tion. The arcing contacts are electrically con 
nected to the lower ends of terminal studs 6 
and T. Accordingly, when the breaker is con 
nected in Series in a power circuit, and the arcing 
contacts are separated, an arc may be initiated 
aCrOSS the gap formed between the contacts. 
For the purpose of interrupting this power are, 

an arc extinguishing structure, such as an arc 
chute 30, may be mounted so as to receive the 
power arc which is under the influence of a mag 
netic blowout means. The arc chute preferably 
is disposed about and directly above the arcing 4 
contacts, as shown, when the blowout means act 
upward, but may be mounted in any other suit 
able location when the blowout means act, in 
other directions. The magnetic blowout struc 
ture can assume any preferred form so that a 
brief description thereof will be sufficient. The 
magnetic blowout means may comprise a core 
3f, poles 32, and a coil 33. The latter is elec 
trically connected to the terminal stud and, 
through a strap 28, to a metallic arc runner 34 so 
that the arc current (as the arc travels along the 
runner) fiOWS through the blowout coil in a man 
her Well known in the art. 
Normally the current is carried in the closed 

circuit position of the breaker by contact, 2 and 
the Spring biased contact 8. While the movable 
arcing contact 2 f is actuated to open circuit posi 
tion. Current is shunted from fixed contact, 8 first 
to fixed contact 9 and then to fixed arcing con 
tact 28. As the arc is drawn by the movable arcing 
contact 2, the arc terminal on arcing contact 2) 
is transferred to arc runner 34 which is adjacent, 
to and connected to contact 20 but separated 
therefrom by a gap 29. The arc terminal is 
driven across gap 29 to reach a flat side of arc 
runner 34. When the movable arcing contact 2 
approaches a predetermined position in its open 
ing Stroke, the other arc terminal transfers from 
the movable arcing contact 2 to an arc runner 
35 Which directs the arc into the arc chute 30. 
Arc runners 34 and 35 are each divided into two 

Sections. Arc runner 34 comprises a first section 
arranged within arc chute 39 substantially 

parallel to the direction of arc transfer in a zone 
relatively remote from the point of arc initiation, 
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4. 
and a second section T conductively connected 
to Section 70 and arranged in angular relationship 
With respect to the direction of arc transfer and 
to the first Section 7 for transferring one termi 
nal of the arc from the fixed arcing contact, 2 to 
the first Section it. Arc runnel 35 comprises a 
first section T2 arranged within arc chute 30 and 
parallel with section G of arc runner 34 but 
Spaced therefrom at the opposite side of the arc 
chute, and a second section 3 arranged in angul 
lar relationship with respect to the first section 2 
and Conductively connected thereto for trans 
ferring the other terminal of the arc from the 
movable arcing contact 2 to the first section 72. 
The Slope of Section of arc runner 34 is Smaller 
than the slope of Section 3 of arc runner 35 
When the longitudinal axis of the arc chute is 
Vertical, as in the embodiment illustrated in 
Fig. 1. 
The sloping sections if and 73 of the arc run 

nel'S 34 and 35 are arranged in an expansion space 
or Zone 4 which is situated below a plurality of 
transverse barrier plates 75 forming a part of are 
chute 30. Barrier plates 75 are arranged to form 
a paralleepipedic body in between the parallel 
Sections O and 2 of arc runners 3A and 35 and 
provide a constricted passage to retard and limit 
the expansion of the arc as it moves through arc 
chute 3. The points of juncture of arc runner 
Section with Section and of Section 2 with 
section 3 are disposed adjacent the entrance of 
the constricted passage defined by the barrier 
plates at opposite ends of such entrance. 
One end of the blowout coil 33 is connected to 

the arcing contact 2) and the other end to 
tertiary contact 19. When the movable arcing 
contact 2 parts from contact 9, the flow of 
current is transferred from contact 9 to con 
tact 20 through the blowout coil 33. The mova 
ble arcing contact 2 subsequently parts fron 
contact 2) to draw an arc. Accordingly, the 
blowout coil is already energized at the inception 
of the arc interruption to influence the arc in 
a well known manner, i. e., to drive it into the 

5 arc chute in an expanding loop. It Will be ap 
parent to one skilled in the art that the blow 
out field can be utilized in the most eficient nan 
ner by disposing the iron poles 32 So as to co 
operate with the blowout coil in the conventional 
manner outside of the arc chute. 

Referring now to Figs. 2 to 11, fixed arcing 
contact, 2 is formed in the shape of a slotted 
horn shaped finger type contact which firmly 
grips the movable blade-like arcing contact 2 
When in circuit closed position. Contact 2 con 
prising two elements 36 and 3 forming a slot 38 
therebetween for receiving contact 2 is Sup 
ported by steel bars 39 and screw threaded pins 
40 protruding therefron. Pins 40 have narrow 
neck portions 4 slidably arranged in slots 44 
of steel bars 39. 

Fig. 8 shows a partial plan view of the sta 
tionary arcing contact structure 20 with parts 
in cross section, but it is to be understood that 
the contact structure is symmetrical With respect 
to the median plane of slot 38. Pins 4 are sur 
rounded by helical springs 42 which are in turn 
surrounded by cylindrical spring protective hous 
ings 43 of any suitable insulating material Such 
as laminated synthetic resin or fiber. The Steel 
bars 39 are supported by blocks 45 to which they 
are secured by Screws & 7. One terminal of shunts 
48 is secured to blocks 46 while the opposite ter 
minal of shunts 48 is arranged between contact 
selements 36, 37, respectively, and spring protec 
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tive housingS 43. Thus springs 42 establish con 
tact pressure between shunts 48 and contact ele 
ments 36 and 37, respectively. 
The rear ends of Contact elements 36 and 3 

of arcing contact 20 are provided with bores 49 
into which project the Shanks of Screws 47. 
Screws 47 are surrounded by helical springs 50 
biasing contact elements 36 and 37 and tending 
to reduce the Space left between them. The rear 
ends of contact elements 36 and 3 are arranged 
in Suitable guiding grooves 5 in a block 52 Sup 
ported on insulator 5 through a block 55 of in 
Sulating material. The Steel bars 39 are pro 
vided with slots 53 at one end thereof. Pins 5A 
entering slots 53 and secured to block 52 prevent 
undesired rotation of Steel bars 39 about the 
axes of Screws 47. It is obvious from the fore 
going that contact elements 36 and 37 of fixed 
arcing contact 20 are capable of being moved 
transversely and of being tilted in various direc 
tions Within the limits determined by the play 
of neck. portions 4 of pins 39 in bar's 39, the play 
of the Shanks of Screws 4 in bores 49 and the 
play of contact elements 36 and 37 in the grooves 
5. A contact arrangement permitting such a 
freedom of adjustinent is generally referred to 
as floating. 
Arc runner 34, commonly known in the art as 

a head runner, comprising a flat metallic strip 
is provided with an extending bracket, 57 secured 
to block 52 by means of screws 58. Bracket 5 is 
slotted, and the rear end of contact elements 36 
and 37 enter into a gap 59 formed between the 
Slotted end of bracket 5. The upper end of arc 
runner 34 is supported by a bracket, 60 and a pin : 
6 secured to the frame of the interrupting de 
vice at One end thereof. 
Arc runner 35, commonly known in the art, as 

a tail runner, comprising a fiat metallic strip is 
Supported by the frame of the interrupting device 
on the other end of the arc chute 39 by brackets 
62 and pins 63. The arc runner 35 being slotted 
at One end thereof to permit the passage of the 
movable horn shaped arcing contact 2 through 
the plane of the runner, is so arranged that it 
receives the arc terminal from the movable arc 
ing contact 2 after the arcing contacts 20, 2 
have Separated a predetermined distance. The 
arc runners are constituted as flat strips on 
Which the roots of the arc travel on the flat sides 
SO as to increase the rate of dissipation of the 
heat of the arc in the arc runners, 
The tertiary contacts 9 (shown in Figs. 1... 6 

and 9), which relieve contact 8 of any arcing 
upon transfer of the flow of current to the mag 
netizing coil 33 energizing the magnetic blowout 
System, are arranged below the horn shaped arc 
ing contact elements 35 and 37 of arcing contact 
20. Tertiary contacts 9 are protected against 
the action of arc flames and hot gases formed at 
the point of break of arcing contacts 29, 2 by 
insulating barriers 4 projecting in cantilever 
fashion from left to right. Bars 65 are arranged 
parallel to the tertiary finger contacts 9 and 
form abutments for contact extension arms 66, 
Which limit the inward movement of finger con 
tacts 9. Leaf springs 67 arranged between 
tertiary finger contacts 9 and bars 65 provide 
the required contact pressure between tertiary 
contacts 9 and the movable arcing contact, 2. 
The stationary main or fixed current carrying 

contact f8 is acted upon by helical springs 63 for 
providing a firm engagement between contact 
i8 and movable arcing contact 2. 

: In air magnetic breakers it is desirable to 
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6 
achieve a substantially equal distribution of the 
cooling duty throughout the entire plate or stack 
structure, forming arc chute 30. The stack of 
plates in arc chute 30 is provided for absorbing 
heat and reducing the temperature of the arcing 
Zone. Generally, the cooling duty imposed upon 
Certain parts of the Stack Structure is far in ex 
CeSS of the cooling duty imposed upon other parts 
of that structure. Different parts of the arc 
chute are exposed to the heat of the arc at differ 
ent times during the interruption of the arc, and 
the heat of the arc varies during its passage 
through the arc chute. 
To achieve a more equal distribution of the 

cooling duty throughout the stack structure, the 
horn shaped end of the movable arcing contact 
l'enote from the stationary arcing contact was 
increased in length. This resulted in earlier 
transfer of the arc from the movable arcing con 
tact 2 to the cooperating slanting part of the 
adjacent tail arc runner 35. 
The theory underlying the determination of 

the specific increase in length of the arc transfer 
horn of the novable arcing contact is as follows: 
At the time of contact separation, the arc 

length is virtually zero, i. e., the arc core is vir 
tually a hot spot and the whole arc virtually a 
fire ball. As both contact separation and arc 
elongation progress, the arc is progressively con 
Verted from a Substantially spherical gas dis 
charge to gas discharge wherein length predomi 
nates, and width is small in comparison to length. 

Equalization of the cooling duly throughout 
the chute requires a transfer of the arc terminal 
on the movable contact to the cooperating tail 
runner at the earliest possible time. Existence 
of a Suitable mechanical force for arc transfer 
is a condition precedent to any transfer of an 
arc. The mechanical force acting upon a con 
ductor in a magnetic field is proportional to the 
length of the conductor and this is true, of course, 
with regard to metallic conductors as well as 
Conductors formed by arcs. In the above re 
ferred to process of conversion of an arc from 
a hot gas Sphere into a hot gas column there is 
a critical arc length at which the magnetic action 
upon the arc is just high enough for arc trans 
fer. For this reason, the horn shaped end of the 
novable contact has been designed to come 
alongside its cooperating arc runner at the time 
at which this critical arc length is just being 
reached. If the horn shaped end of the movable 
contact was made longer, only disadvantages, 
but no benefits would ensue from such an increase 
in length. On the other hand, if the horn shaped 
end of the movable contact was made shorter, as 
in the lower interrupting capacity designs of 
the prior art, arc transfer could not be effected at 
the earliest possible time as determined by mag 
netic force requirements. Any delay in transfer 
ring the arc from the movable contact to its co 
Operating tail runner throws too large a portion 
of the total cooling duty of the arc chute upon 
the part thereof immediately adjacent to the sta 
tionary arcing contact. 
The critical arc length at which arc transfer 

from the movable contact to the tail runner can 
be effected depends upon the particular design 
under consideration, and more particularly upon 
the intensity and configuration of the magnetic 
field in the region of initial contact separation. 
It was found for breakers of the 4 kV. range as 
illustrated in Figs. 1 to 11 that the critical arc 
length was reached when the gap formed between 
the arcing contacts was about one and one half 



2,668,892 
7 

(1A) inches. An extrapolation of this finding 
to other air magnetic breakers with blowout 
means at the point of arc initiation results in 
the conclusion that the critical gap length is in 
exceSS Of One inch and not more than tWO inches. 
The above range of critical gap length may be 

compared with the gap length of about three and 
three fourths (334) inches which was established 
in previous air magnetic breakers between the 
arcing contacts prior to coincidence in Space of 
the tail runner and of the movable arcing con 
tact. 

In the magnetic breaker illustrated, the Speed 
of initial contact separation of the arcing con 
tacts is in the order of 12 ft./sec. By the time 
the horn shaped extension of the movable arcing 
Contact Coincides in Space With the tail runner, 
the Speed of the former has increased to the order 
of 22 ft./sec. 
Under normal interrupting conditions an arc 

is initiated immediately upon separation of the 
arcing contacts 2 and 2. The terminal of the 
arc on fixed arcing contact 2) is driven over arc 
runner 34 toward the exhaust end of arc chute 
3 by the magnetic blowout means and the ther 
mal effect of the arc. When the movable arcing 
contact 2 has separated a predetermined dis 
tance from the fixed arcing contact 2 the other 
terminal of the arc jumps from contact 2 to arc 
runner 35 and is also driven by the blowout 
means and the thermal effect of the arc toward 
the exhaust end of arc chute 3. 
The point of arc initiation is relatively close 

to the longitudinal axis of the arc chute and to 
the plane of symmetry of the arc chute which 
is parallel to the barrier plates 75, and this plane 
of Symmetry intersects the arc close to the center 
thereof When the arc has reached its critical 
length. The arc is initially rapidly elongated in 
a direction perpendicular to the longitudinal axis 
of the barrier plates 75 with a minimum of arc 
propulsion in a direction toward the exhaust 
end of the chute structure 3). This initial rapid 
Substantially straight arc elongation is achieved 
Within the expansion Space 4 which is situated 
below the transverse barrier plates 5 of chute 
3. Hence, preheating of the barrier plates is 
effectively avoided during the above initial period 
of arc elongation. 
The arc terriniinals are caused to reach sub 

Stantially Simultaneously the points on the arc 
runners 34 and 35 where their direction of travel 
changes from divergent to parallel. At this time 
the arc path is substantially a straight line per 
pendicular to the planes of the barrier plates 75. 
The initial elongation of the arc in Such a Way 
that the arc terminals reach. Substantially simul 
taneously the points where the directions of their 
respective arc runners change is achieved by 
proper COOrdination of all the factors which de 
termine the speed of travel of the arc terminals. 
These factors include the intensity of the mag 
netic blowout field and the speed of separation 
of the contacts, the length of the innovable arc 
horn and the length and slope of the arc runners. 
There is a tendency that the time required for 

moving the arc terminal formed on the stationary 
arcing contact 20 along the inclined section 7 
of the arc runner 34 be shorter than the time re 
quired for noving the other arc terminal along 
the Section 3 of the arc runner 35. This tenden 
Cy is mainly offset by giving the section T3 of arc 
runner 35 a greater slope than section 7 ?. 

After both arc terminals reach the ends of the 
inclined sections of the arc runners, the arc is 
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moved without further elongation at right angles 
to the Inagnetic field, i. e., in a direction parallel 
to the plane of symmetry of the arc chute. This 
riotion comes close to a translatory motion and 
results in a Substantially equal distribution of 
the thernal duty among a the barrier plates, as 
evidenced by a fairly equal deterioration of the 
plates along the entire barrier stack. 

It is Within the Scope of this invention to in 
troduce the terminal end Sections of the arc into 
the barrier plates either simultaneously with or 
after the introduction of the center Section of 
the arc into the barrier plates, but before the 
center section of the arc has materially heated 
the barrier plates. 
Although but one embodiment of the present 

invention has been illustrated and described, 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: 

i. An electric circuit interrupting device com 
prising a stationary contact, a movable switch 
blade, means for moving said blade into and out 
of engagement with said stationary contact, an 
arc extinguishing device comprising a pair of 
Spaced fat metallic arc runners, a pair of co 
Operating arcing contacts between Which an 
arc is ignited when the circuit is interrupted 
mounted adjacent said arc extinguishing device, 
Said arcing contacts comprising a slotted horn 
shaped fixed arcing contact electrically connect 
ed to Said Stationary contact and a relatively 
nowable arcing contact comprising a portion of 
Said blade contact firmly engaging the slot Walls 
of Said fixed arcing contact when in circuit closed 
position, ineans for flexibly mounting said fixed 
arcing Contact for Self-alignment during contact 
engagement with said movable arcing contact, 
Said blade actuating means separating said arc 
ing COntacts in Yediately following disengage 
ment of Said blade fron said stationary contact 
during circuit Opening operation, and insulating 
Shield means arranged between said stationary 
Contact and Said horn shaped fixed arcing con 
tact to protect Said Stationary contact from arc 
flames and hot gases formed at the point of break 
Of Said arcing contacts. 

2. An electric circuit interrupting device com 
prising a Stationary contact, a novable switch 
blade, means for noving said Switch blade into 
and Out of engage:nent With Said stationary con 
tact, an arc extinguishing device comprising a 
pair of Spaced flat metallic arc runners, cooperat 
ing fixed and nowable arcing contacts between 
Which an arc is ignited when the circuit is inter 
rupted mounted adjacent said arc extinguish 
ing device, Said arcing contacts comprising a 
Slotted horn shaped fixed arcing contact elec 
trically connected to said stationary contact and 
a movable arcing contact comprising a portion 
of Said Switch blade firmly engaging the slot, 
Walls of Said fixed arcing contact when in circuit 
closed position, means for flexibly mounting said 
fixed arcing contact for self-alignment during 
Contact engagement with said movable arcing 
contact, Said Switch blade actuating means sep 
arating Said arcing contacts immediately foll 
loWing disengagement of said Switch blade from 
Said Stationary contact during circuit opening 
Operation, insulating Shield means arranged be 
tWeen Said Stationary contact and said horn 
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shaped fixed arcing contact to protect said sta 
tionary contact from arc flames and hot gases 
formed at the point of break of Said arcing Con 
tacts, said arc runners transferring Said arc from 
the region of arc initiation to a region remote 
therefrom, one of said runners arranged adja 
cent to but spaced from said fixed arcing contact. 

3. An electric circuit interrupting device com 
prising a stationary contact, a movable Switch. 
blade, means for moving said Switch blade into 
and out of engagement with said stationary con 
tact, an arc extinguishing device comprising a 
pair of Spaced flat metallic arc runners, COOperat 
ing fixed and movable arcing contacts between 
which an arc is ignited when the circuit is inter 
rupted mounted adjacent Said arc extinguishing 
device, Said arcing contacts comprising a slotted 
horn shaped fixed arcing contact electrically 
Connected to said Stationary contact and a mov 
able arcing contact comprising a portion of said 
Switch blade firmly engaging the slot walls of 
Said fixed arcing contact when in circuit closed 
pOSItIOn, means for flexibly mounting Said fixed 
arcing Contact for Self-alignment during contact 
engagement With Said movable arcing contact, 
Said Switch blade actuating means separating 
Said arcing Contacts immediately following dis 
engagement of Said SWitch blade from said sta 
tionary contact during circuit opening operation, 
insulating shield means arranged between said 
Stationary contact and Said horn shaped fixed 
arcing contact to protect Said stationary contact 
from arc flames and hot gases formed at the 
point of break of Said arcing contacts, said arc 
runners comprising a head runner for transfer. 
ring the arc from said fixed arcing contact to 
a region remote therefrom and a tail runner 
for transferring the arc from said movable arc 
ing contact to Said region remote therefrom, and 
blowout means for transferring the arc from said 
movable arcing contact to said tail runner. 

4. An electric circuit interrupting device com 
prising a stationary contact, a movable switch 
blade, means for moving said switch blade into 
and out of engagement with said stationary con 
tact, an arc extinguishing device comprising an 
arc chute, a plurality of barrier plates arranged 
within Said arc chute, and a pair of spaced flat 
metallic arc runners, cooperating fixed and mov 
able arcing contacts between which an arc is 
ignited when the circuit is interrupted mounted 
adjacent Said arc extinguishing device, said arc 
ing contacts comprising a slotted horn shaped 
fixed arcing contact electrically connected to said 
stationary contact and a movable arcing contact 
comprising a portion of said switch blade firmly 
engaging the slot walls of said fixed arcing con 
tact when in circuit closed position, means for 
flexibly mounting said fixed arcing contact for 
Self-alignment during contact engagement with 
Said movable arcing contact, said switch blade 
actuating means separating said arcing contacts 
immediately following disengagement of said 
Switch blade from said stationary contact duling 
circuit opening operation, insulating shield 
means arranged between said stationary con 
tact and said horn shaped fixed arcing con 
tact to protect said stationary contact from arc 
flames and hot gases formed at the point of break 
of Said arcing contacts, said arc runners trans 
ferring Said arc from the region of arc initia 
tion to a region of Said chute containing said 
barrier plates, said arc runners being arranged 
to elongate said arc to the width of Said arc 
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10 
chute before introducing said arc into said bar 
rier plates. 

5. An electric circuit interrupting device con 
prising a stationary contact, a mova ple. SWitch 
place, means IOr movling Sald SWiLC) Ola Cie lillo 
and out of engagement. With Said Stationality Con 
tact, an arc extingulSining aeVlce CompilSing an 
arc chute, a pluralty of barrier plaues arranged 
witnun sald arc chute, and a pair of Spaced 11at 
metallic arc runners, COOperating fixed and noWr 
aple arcing contacts oeuween Whicn an arc is 
ignited Winen the circult is interrupted mounted 
adjacent Said arc eXLinguishing CeVlce, Said alo 
ing contacts compilSling a Slotted horn Shaped 
ilxed arcing contact, electrl.cally connected to 
said stationary contact and a mova ole arcing 
contact comprising a portion of Sald SWitch blade 
farmly engaging tine Slot Walls of Said iixed arc 
ing contact Winen in circuit closed position, 
means for flexioly mountling Said fixed arcling 
contact for Self-alignment during contact en 
gagement with said movable arcing contact, Said 
SWC cin blade actuatling means Separating Said 
arcing contacts Immediately following disen 
gagement of Said SWIUCn blade 1rom Said Sta 
tionary contact during circult opening Opera 
tion, insulating Shleid means arranged peGWeein 
said stationary contact and Said horn Shaped 
fixed arcing contact to protect Said Statlonary 
contact from arc lames and hot gases formed 
at the point of break or Said arcing contacts, Said 
arc runners comprising divergling Sections ar 
ranged adjacent the Iully open positions of the 
different said arcing contacts for receiving Said 
arc irom Said arcing contacts and elongatling Said 
arc to the Width of Said chute and Sections ex 
tending substantially parallel to the longitudinal 
axis of Said chute, Said diverging Sections of 
said arc runners being arranged to elongate Said 
arc in a direction perpendicular to Said barrier 
plates to the full width of Said arc chute before 
introducing said arc into Said barrier plates. 

6. An electric circuit interrupting device Con 
prising a stationary contact, a movable Switch 
blade, means for moving said Switch blade into 
and out of engagement with Said Stationary con 
tact, an arc extinguishing device comprising an 
arc chute, a plurality of barrier plates arranged 
within Said arc chute, and a pair of Spaced flat 
metallic arc runners, cooperating fixed and mov 
able arcing contacts betWeen. Which an arc is 
ignited when the circuit is interrupted mounted 
adjacent said arc extinguishing device, Said arc 
ing contacts comprising a slotted horn shaped 
fixed arcing contact electrically connected to 
said stationary contact and a movable arcing 
contact comprising a portion of Said Switch blade 
firmly engaging the slot walls of Said fixed arc 
ing contact when in circuit closed position, means 
for flexibly mounting said fixed arcing contact 
for self-alignment during contact engagement 
with said movable arcing contact, Said Switch 
blade actuating means Separating Said arcing 
contacts immediately following disengagement 
of said switch blade from Said stationary con 
tact during circuit opening operation, insulat 
ing shield means arranged between said Station 
ary contact and Said horn shaped fixed arcing 
contact to protect Said Stationary contact from 
arc flames and hot gases formed at the point 
of break of Said arcing contacts, Said arc run 
ners comprising diverging Sections extending ad 
jacent the fully open positions of the different 
said arcing contacts for receiving Said arc from 
said arcing contacts, and blowout means for 
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transferring said arc from said arcing contacts References Cited in the file of this patent 
to Said diverging sections, Said arc runners coop- UNITED STATES PATENTS 
erating with said blowout means to initially rap 
idly elongate said arc in a direction perpendicu- Number Name Date 
lar to the longitudinal axis of said chute and to 5 1953 Wilns ---------- Mar. 14, 1933 
introduce the terminal end sections of Said arc 2,2250. MacNeill ---------- Jan. 7, 1941 
into Said barrier plates after the introduction of 2,242,905 Dickinson et al. ----- May 20, 1941 
the Center Section of Said arc into Said barrier 2,259,971 Cumming et al. ------ Oct. 2, 1941 
plates but before the center Section of Said arc 2,276,859 Nau --------------- Mar. 14, 1942 
has materially heated Said barrier plates. 10 FOREIGN PATENTS 

ARTHUR. C. KELLE, Number Country Date 
561,512 Great Britain ------- May 23, 1944 


