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AR BLAST ARC CBUTE 

Otto Jensen, Malvern, Pa., assignor to . T. E. Cir 
cuit Breaker Company, Philadelphia, Pa., a cor 
poration of Pennsylvania 
Application August 14, 1941, Serial No. 406,813 

20 Claims. (C. 200-48) 
This invention relates to arc extinguishing ap 

paratus for use in connection with circuit inter 
rupters and more particularly to the type of arc 
quencher in which the arc is caused to move away 
from the separable contacts of the interrupter 
and into the arc quencher by a blast of air where 
it is extinguished by the combined effects of cool 
ing plates and the air blast. 
An important object of the present invention 

is the arrangement of an arc quencher of the 
spaced metallic plate type in such a manner that 
the arc may be blown onto the plates and may 
be caused to move thereon by an air blast. 
A further object of this invention is the pro 

vision of an arc quencher, for an air blast circuit 
breaker, in which the initial arc is broken up into 
a plurality of short arcs in series and in which 
the blast of air is directed upon the roots of 
each of the short arcs. 
An additional object of this invention is to 

provide an arc extinguisher for an air blast cir 
cuit breaker in which an initial alternating cur 
rent arc is broken up into a plurality of short 
arcs in series and then metallic conductors are 
inserted in parallel with alternate short arcs to 
render then unstable. 

It is also an object of this invention to provide 
for a circuit interrupter, a multiple plate arc ex 
tinguisher in which the initial arc is transferred 
to the plates and moved along them by a blast 
of air and in which said movement increasingly 
inserts resistance in series with the circuit. 
A further object of this invention is to provide 

for a circuit interrupter, a multiple plate arc ex 
tinguisher in which the initial arc is transferred 
to the plates, broken up into a plurality of arcs 
in series, alternate arcs are extinguished so that 
each plate has an arc terminal upon one side only 
and in which a blast of cooling air is directed 
against both sides of the plate. 
These and many other objects of the present 

invention will become apparent in the following 
description and drawings in which: . 

Figure 1 is a side view partly in cross-section, 
taken on line - of Figure 2 of switch gear 
utilizing my arc extinguishing apparatus. 

... Figure 2 is a top view of the arc extinguisher 
of Figure 1. y 

Figure 3 is a cross-sectional view of the top of 
the arc extinguisher taken on line 3-3 of Fig 
Lire 2. 

Figure 4 is a view in perspective of one form 
of plate construction of the arc quencher of Fig 
res 1 and 2. 
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fied form of plate structure which may be utilized 
in the arc chute of Figure 1. 

Figure 6 is a view in perspective of another 
modified form of plate structure for the arc chute 
of Figure 1. 

Referring now to Figure 1, I have here shown 
an arc chute casing to having an inner section 

and mounted on an insulating support 5. 
The arc chute casing and its Support are prefer 
ably formed in one piece and are preferably 
made of porcelain or other similar insulating 
ceramic material. 
The inner section f is preferably of rectangul 

lar cross-section down to the throat 2 where 
the contacts are located, in Order that the arcing 
horns 49 and 50 hereinafter described, may be 
made of flat strips of metal. 
The support 5 contains an air duct 6 for the 

entrance of compressed air. This duct is restrict 
ed to form a nozzle in the vicinity of the 
contacts 8 and 9 to cause a high air velocity at 
this point. 
The electrical contacts 8 and 19 are preferably 

of the reciprocating type. The contact 8 may 
be rigidly mounted as shown or may, if desired, 
be spring-biassed toward engagement. The con 
tact 9 is operable by pneumatic or mechanical 
means into and out of engagement with the con 
tact 8. 
Means are provided for separating the contacts 

quickly immediately after the existence of air 
pressure at the contact. The distance between 
the contacts at full separation is selected so as 
to prevent a dielectric break-down at the maxi 
mum terminal voltage. Hence the plunger 30 
withdraws from the block 25 to the dotted line 
position (hereinafter described) in order to pro 
vide a Sufficient air gap. 
With this type of construction, the moving 

contact 9 acts as a piston Valve so that the initial 
blast flows across the contact surfaces to exert 
its full effect upon the roots of the arc. 
The actual mounting and operation of the con 

tact may, of course, take any form which may be 
desired within the limits of the foregoing Con 
siderations. 

In Figure 1 I have schematically illustrated one 
for. 

Contact block 22 is of rectangular or circular 
cross-section and is rigidly mounted in a hole in 
the side of the insulator 5. Its cap screws 3 
and 4 pass through suitable openings in the side 
of the insulator and thread into the lower end 
47 of the arcing horn 49. The end 47 of arcing 

Figure 5 is an exploded view of a slightly modi- 55 horn 49 is also suitably pierced for the end of 
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contact 8 which is mounted on the contact block 
22 and projects into the throat 2 of the arc 
extinguisher. 
Cushioning material 20 such as cork or a gasket 

may be placed between the flange 2 of the con 
tact block 22 and the porcelain side of the Sup 
port 5. A circuit connector 23 is secured to the 
contact block 22 by screws 3 and 4. 
The guide block 25 for the movable plunger 

30 is similarly mounted by means of its cap screws 
3 and 4 which thread into the lower end 48 of 

arc horn 50. Guide block 25 has a tubular open 
ing 24 which communicates with a tubular exten 
sion 26. Tubular extension 26 is slotted to form 
a group of flexible fingers which are pressed 
against the contact rod or plunger 30 by the 
garter spring 2. 
Should it be desirable for manufacturing 

reasons to make the arc chute O and the Sup 
port E5 separate pieces, then block 22 and guide 
25 may be mounted in an intermediate ring or 
spacer which may be mounted between elements 
0 and 5 and which may serve to interconnect 

then. 
The contact S is secured on the end of piston 

rod 30, ROd. 3 is slidably mounted in the ne 
tallic block or casing 3 to which electrical con 
nection to the terminal or circuit may be made 
by the circuit connection 32. Slock 3 f is mount 
ed on an insulating support 36 and has a tubular 
opening 33 therein in which the piston rod 30 
may slide. The end 3 of the tube 33 is also 
slotted to form a group of fie;ible fingers which 
are constricted about the rod by the garter 
spring 3. 
The opposite end of the piston rod 30 is con 

nected to an insulatiig operating member 4 
which may be operated to reti act the rod 30 to 
the position shown by the dotted lines where the 
contact 3 is corpietely withdrawn from the arc 
chain bei. 
The connection between operating member 4 i 

and rod 3 is a resilient one which ensures main 
tenance of contact pressure. When the breaker 
is in closed circuit position. Wiember 4 is en 
gaged with pins of sleeve A$, which is slidable 
along the rod 30. A spring 2 is compressed be 
tween flange 4d of sleeve 4 and flange 43 of the 
rod thus transmitting the closing movement of 
member 3i from sleeve i to the contact carry 
ing rod. Pins a limit the movement of the 
sleeve on the rod when the contacts are separated 
and serve to transmit the movement of member 
A from the sleeve 4 to the rod 30 when the 
Switch is opened. 
When the interrupter is opened, the rod 30 may 

have a quick initial movement approximately 
equal to the Width of the blast nozzle and then a 
slower movement to its final open (dotted line) 
position. Tine is, therefore, allowed for the in 
terruption of the current so that no arc is drawn 
at the finger contacts. 
The speed of opening movement of rod 30 is 

designed so that contact S does not leave the 
tube 25 until the arc has been extinguished in 
the nanner hereinafter described. 
The arc chute is an elongated chamber of 

generally rectangular cross-section. The throat 
2 of the arc chute is of reduced dimensions to 

correspond to the distance between the arcing 
horns and to the restricted form of the air ducts 
at the sides of the moving contact. 

the exhaust of the chute is generally open at 
i? to the atmosphere. 
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2,853,729 
provided with means for cooling the hot gases or 
for reducing the noise. 
A roof 46 preferably of the same material as 

the casing 10 of the arc chute may be provided 
to form a water-proof drip-proof cover when 
the circuit interrupter is not otherwise covered 
or enclosed. This roof may be secured to the 
top of the extinguisher by means of bolts 46a 
passing through flanges 46b of the roof and cas 
ing and secured by the nuts 46c. 
The ends of the arc chute, as seen in the CrOSS 

sectional view of Figure 1, are provided with a 
pair of arcing horns 47 and 48 which are elec 
trically connected to the contacts 8 and 9 by 
their respective bolts 3 and 4. 
The arc horns 47 and 48 diverge into the spaced 

parallel sections 49 and 50 which follow the shape 
of the end walls and extend Substantially to the 
discharge opening. 
Upon contact Separation the arc is transferred 

from the contacts 8 and 9 to the arcing horns 
along which it is moved by the air blast. The 
control of the air flow may be accomplished by 
any form of valve that is convenient. The mech 
anism may be operated manually or automati 
cally in response to undesirable electrical or other 
conditions. 
Spaced between the parallel parts 49 and 50 

of the arcing horn is a plurality of metal plate 
structures 55, 55 supported and Spaced by recesses 
56 in the side Walls of the chute in the manner 
shown in Figure 2. 
The material employed for these cross plate 

structures has relatively high electrical resistance 
and heat conductivity. It is also relatively re 
sistant to damage by the heat produced at an 
arc terminal. 
Each of the structures 55 consists of a metal 

plate bent at 57 in to the shape of a U. The 
width of the air space 58, between the two bent 
portions of the same structure, is of the same 
order as that of the space 59 between adjacent 
structures. The bend 5 of each of the struc 
tures 55 is directed toward the separable con 
tacts. 
AS is seen more particularly in Figure 4, the 

return bend 5 of each of these structures is pro 
vided with a tapered notch 60 between the side 
edges of the metal, the notch extending a sub 
stantial distance along the parallel elements of 
the structure. The structure, therefore, has a 
return bend 57 a. and 57 b at each edge which 
is supported in the notch 56 of the arc chute 
wall and an open space 60 between them. At 
least a part of each of the bends 57a and 57b 
is protected from the arc by resting in the bot 
ton of the slots or notches 56. 
The tapered notches 60 of adjacent structures 

may be aligned or may be offset from each other. 
With either arrangement, a gradually restricted 
Space is provided so that an arc may be moved 
into the chute and onto the metal structures 
without engaging or being restricted by the re 
turn bend 57 of the structures 55. This design 
also provides means so that the blast air may 
flow between adjacent structures to the exhaust 
as Well as between the parallel metal sections of 
each of the structures. 
At the discharge end of the arc chute, the 

metal Sides of each structure are insulated from 
each other, the space between them being filled 
by a piece of arc resistant material 70 which is 
also positioned by notches 56 and extends a sub 
Stantial distance above the metal plates. The 

The arc chute may be 5 base of the cover or roof of the arc chute bears 
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against the members 70 and prevents the plate 
structures from being blown out of the chute 
by the blast. 
As may be seen in Figure 4, the insulating 

member 70 is provided with recesses , to 
receive the ends of the plates of the metal struc 
ture 55 to ensure accurate positioning thereof. 
This also provides for a smooth flush surface 
between the sides of the insulating member and 
the sides of the metal plates of structure 55. 
Within the arc chute, the metal plate struc 

ture is provided with openings 73 and 4 just 
below the insulating member 70 to permit dis 
charge of the air that enters the notches 60 at 
the return bend. 

Instead of providing openings in the metal 
plate structure for the exhaust of air which flows 
between the parallel metal Walls of the struc 
ture, suitable Openings for this purpose may be 
provided in the insulating member 70. 
Thus, in Figure 5 I have shown a construction 

wherein the metal plate structure 55 is bent at 
57 to produce a parallel metal plate structure 

of the general type previously described. This 
metal plate structure also has a notch 60 at the 
bend 57 in order to permit the entrance of air 
between the plates. 
But the edges of the plates of the structure 

3. 
plate structure 255 does not have any notch at 
its return bend 25 and hence has no interior 
air circulation Whatever. - 

Accordingly an insulating member 70 exactly 
like the member of Figure 4 may be utilized in 
connection with the plate structure 255. And 
since there is no interior air circulation within 

O 
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2 
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are not provided with any openings whatever so 
that the entire area of the metal plates may be 
utilized for the purpose of assisting the extin 
guishment of the arc in the manner hereinafter 
described. 

Instead of openings in the metal plate struc 
ture, suitable openings in the insulating block : 
-previously described, may be utilized. Such open 
ings may take any suitable form consistent with 
the quantity of air which is intended to flow 
through the structure. 

In one form of construction shown in Figure 5 
I have shown a type of insulating top structure 
TO which consists of two members 80 and 8 

which are to be placed together to form a single 
unit. When placed together, these members have 
substantially the form of the insulating element 
70 having, for instance, the recesses or notches 

, If, in order to receive the ends of the metal 
plate structure 55. 

However, each of the members f&O and 8 
is cut out at the lower ends thereof 82, 83 to 
form a recess or notch in the interior thereof 
communicating with the passages 84 and f85 
respectively. 

Passage 85 is incised in only one surface of 
the member 80 and does not communicate with 
the opposite surface thereof. However, passage 

5) 

84 terminates in an opening 86 which is cut 
through the entire member 8. 
When, therefore, the members 80 and 8 are 

placed together, the cutouts of 82 and 83 form 
a slot into Which the air from the interior of the 
metal plate structures may flow. The air may 
then pass up along the ducts created by the 
matching hollow portions f 85 and 84 until the 
air reaches the cutout or opening 86 through 
which the air may be exhausted. 
A single insulating element such as TO may 

have a channel cut in one side from the lower 
edge to a point above the upper edge of the plate 
to produce the same result. 

In another modified form shown in Figure 6, 
I have shown a plate structure 255 having the 
return bend 25, the said plate structure 255 cor 
responding substantially to the structures 55 
and 55 of Figures 5 and 4 respectively. But the 

t 
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the plate structure 255, no exhaust need be pro 
vided. 

In Operation, upon the separation of the con 
tact and the initiation of the air blast, the arc 
is transferred from the contacts 8 and 9 to the 
arcing horns 4 and 48. The air flow moves the 
arc away from the contact and moves its ter 
minals along the divergent portion of the arcing 
horn onto the parallel portions 49 and 50 thereof. 
This action stretches the arc to such a length 

that it can be extinguished by the metal plate 
structure. 

In its outward movement, the arc enters the 
notches 5 in the metal plate structure 55 and is 
brought into contact with the metal plate struc 
ture at the apex of the notches 60. 
At first, as the arc is blown into the plate 

structure, it is broken up progressively into a 
plurality of Substantially equal sections in series, 
the Sections alternately consisting of an arc play 
ing in the spaces 59 between the different plate 
structures and the lower portions of the spaces 
58 between the two plates of the same plate 
Structure 55. 

However, at the instant of contact with the 
plate, adjacent arcs (the arcs in alternate spaces 
59 and 58 of Figure 1), have different charac 
teristics. . 
The sections of the arc in the alternate areas 

58 (within each plate structure 55) have in paral 
lel with them a conductive path through the re 
turn bend 57 of the metal plate. 
As is well known, this produces instability in 

an alternating current arc. For given conditions 
there is a minimum value of current required to 
maintain the arc. When the value of the current 
in a decreasing part of the cycle reaches this 
critical value the arc within each plate structure 
will be extinguished and the continued flow of 
air Within the areas 58 will remove the arc prod 
lucts to restore the normal dielectric value of the 
air Within the plates. 
The extinction of the arc within each of thy 

metal pate structures increases the overall re 
sistance between the arcing horns as all the re 
turn bends of the plate are in series with all the 
short arcs in the areas 59 between the structures. 
As the air blast continues to move these re 

maining arcs toward the discharge of the chute, 
the current paths around the return band 5T be 
come longer and hence increase in resistance. 

If the remaining arcs continue to exist after 
their terminals reach the part of the structures 
containing the insulating barriers, then they are 
subjected to the flow of air through the struc 
tures 55 as Well as to that between them and 
hence will be extinguished at that point. 
The foregoing description of the operation ap 

plies whether the structure used is that of Figure 
4 or Figure 5. 
This explanation of the operation of the in 

vention applies with equal force to the construc 
tion of Figure 6 where, however, no air plays 
Within the Structure 255 and where no arc exists. 
In this case, the arc is blown into the plate 
Structures and plays in the spaces 59. The cur 
rent path from arc horn to arc horn consists of 
alternate arcs and high-resistance conductive 



4. 
metallic paths. As the arc is blown up between 
the plate structures the air blast serves to cool 
the arc and causes it to travel quickly up On the 
plate. As the arc moves upwardly the resistance 
to the flow of current around the bend 257 cor 
respondingly increases, Owing to the lengthening 
of the path, and the arc is normally extinguished 
before the terminals of the various alternate arcs 
reach the insulating member 70. 

It would be undesirable, and perhaps impos 
sible, to instantly cut off the flow of current. It 
is much more Satisfactory to allow the current 
to reach its zero value and at that time to restore 
the dielectric strength of the Space between the 
contacts, so that it is impossible for the current 
to begin flowing again. 

In an alternating Current arC, the current and 
voltage periodically paSS through Zero. The ion 
ized path, however, has a definite time lag be 
hind the current, due to the thermal capacity 
and the flow of ions from the core to the radiat 
ing surface. As the current is approaching zero, 
its heat generating ability is also approaching 
2ero, and at Zero current there is no heat being 
generated in the arc itself. It is probable, how 
ever, that incandescent electrodes will continue to 
emanate particles tending to supply ionized ma 
terial as the metal parts retain heat longer than 
does the gas. The time lag previously mentioned 
causes this path to remain an effective conductor 
Some time after current zero. If, before an ap 
preciable voltage appears across the contacts, this 
ionized path can be sufficiently cooled, so that its 
dielectric is Sufficient to resist the existing volt 
age, then the current will cease to flow. If, how 
ever, this cooling effect is not sufficiently rapid, 
the current will continue in its next half cycle. 

in industrial A. C. power circuits every effort 
is made to maintain the power factor as close 
to one hundred percent as possible, or in other 
words, to keep the current in phase with the 
voltage. Most power circuits include resistance 
and a preponderance of inductance over capacity 
So that the current lags behind the voltage. 
When a fault occurs, the resistance of the cir 
cuit may drop to a very low value. Inductance 
then dominates the circuit and the current may 
lag nearly ninety degrees behind the voltage. 
Under these conditions it is more difficult to 

interrupt current flow, for, at the instant the 
value of the current is zero, there is a relatively 
high and increasing voltage across the contacts. 
The air gap, therefore, must be completely de 
ionized to prevent restriking. 
One advantage of stretching an A. C. arc, or 

otherwise introducing resistance in the circuit, 
is to increase the power factor. The increased 
resistance reduces the amount of current flowing 
and hence the volume of ionized gas around the 
contacts. Consequent proper dielectric strength 
can be established more easily. Further, at the 
instant the current reaches the zero value, the 
voltage across the contacts is very much less, due 
to the improved power factor. 
My present invention provides a simple device 

which makes full use of these principles in the 
extinguishment of the arc. 
By the use of the foregoing devices, the arc 

drawn between the contacts is broken up into a 
Series of short arcs So that the sum of the high 
cathode voltages will resist arc maintenance. An 
effective air blast on a plurality of short arcs and 
their terminals is provided. Substantially half 
of the short arcs are quickly extinguished by in 
Serting resistances parallel with them. 
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The resistances, in series with the remaining 

arcs, continually increase as the arc extinguish 
ment process continues, A cooling air blast is 
provided on both sides of the metal plate, both 
on the arc terminal face and on the back where 
there is no arc. Idle air between the plates pro 
duces extra chilling for the arc product. A dou 
ble blast is provided, especially with the Con 
structions of Figures 4 and 5 if the arc reaches 
the ends of the arc chute. Insulating cross bar 
riers prevent an arcing over or reestablishment 
of a single arc at the end. The arrangement of 
Spaced metal plate structures in the manner here 
in described permits the formation of a compact, 
inexpensive, highly efficient arc extinguisher. 
Many modifications of my invention will now 

be obvious to those skilled in the art. I there 
fore prefer to be bound not by the specific dis 
closures herein set forth, but only by the ap 
pended claims. 

I claim: 
1. A plate structure for an arc extinguisher 

comprising a bent metallic member of a U-shaped 
cross-section, having a pair of plates integrally 
interconnected by a strip of material and bent 
into Spaced relation; a notch in said bend said 
notch extending into said plates adjacent said 
bend. 

2. A plate structure for an arc extinguisher 
comprising a bent metallic member of a U-shaped 
cross-section, having a pair of substantially rec 
tangular plates integrally interconnected by a 
strip of material and bent into spaced parallel 
relation; a notch in said bend said notch extend 
ing into said plates adjacent said bend, said notch 
tapering in width, being widest at said bend and 
decreasing to a vanishing point on said plates. 

3. A plate structure for an arc extinguisher 
comprising a bent metallic member of a U-shaped 
Cross-section, having a pair of substantially rec 
tangular plates integrally interconnected by a 
strip of material and bent into spaced parallel 
relation; a notch in said bend said notch extend 
ing into said plates adjacent said bend, and an 
exhaust path communicating with the space be 
tween Said plates adjacent the ends thereof oppo 
site the bend. 

4. A plate structure for an air blast extin 
guisher comprising a bent metallic member of a 
U-shaped cross-section, having a pair of sub 
stantially rectangular plates integrally intercon 
nected by a strip of material and bent into spaced 
parallel relation; a notch in said bend and in 
Said plates adjacent said bend; an insulating 
Spacer between the plates at the ends opposite 
the bend, and an exhaust opening in said spacer. 

5. An arc extinguisher comprising a pair of sub 
stantially parallel arcing horns, means for draw 
ing an arc and means for moving said arc onto 
Said arcing horns and through the arc extin 
guisher, a metallic plate structure between said 
arcing horns, said plate structure being parallel 
to the arcing horns and substantially normal to 
the arc moving through the arc extinguisher, said 
plate structure having a U-shaped cross-section 
and comprising a pair of spaced parallel metallic 
plates forming the legs of the U integrally con 
nected to each other around the bend of the U, 
the opposed faces of said U being exposed to 
each other and the plate structure being so ar 
ranged that the bend of each U-shaped member 
is first presented to the arc as it moves through 
the arc extinguisher, and a notch in said bend 
extending up onto said plates, said notch being 
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widest at said bend and tapering to a vanishing 
point on said plates. 

6. An arc extinguisher comprising a pair of 
substantially parallel arcing horns, means for 
drawing an arc and means for moving said arc 
onto said arcing horns and through the arc ex 
tinguisher, a metallic plate structure between 
said arcing horns, said plate structure being par 
allel to the arcing horns and substantially normal 
to the arc moving through the arc extinguisher, 
said plate structure having a U-shaped cross 
section and comprising a pair of spaced parallel 
metallic plates forming the legs of the U integral 
ly connected to each other around the bend of 
the U, the metallic faces of said U members be 
ing exposed to each other and the plate structure 
being so arranged that the bend of the U-shaped 
member is first presented to the arc as it moves 
through the arc extinguisher, the arc, as it moves 
through the arc extinguisher being broken into 
a plurality of short arcs in the spaces outside the 
plate structure in series with a metallic conduc 
tive path in the plate structure from One plate 
of the plate structure around the bend of said 
plate structure to the other plate of said plate 
structure, the length of each of said conductive 
paths and the resistance thereof increasing 
throughout the movement of the arc through the 
extinguisher. 

7. An arc extinguisher comprising a pair of 
substantially parallel arcing horns, means for 
drawing an arc and means for moving said arc 
onto said arcing horns and through the arc ex 
tinguisher, a plurality of spaced metallic plate 
structures between said arcing horns, said plate 
structures being parallel to each other and to 
the arcing horns, said plate structures being sub 
stantially normal to the arc moving through the 
arc extinguisher, each plate structure having a 
U-shaped cross-section and comprising a pair of 
spaced parallel metallic plates forming the legs of 
the U integrally connected to each other around 
the bend of the U, the opposed faces of said 
U-shaped plates being exposed to each other and 
the plate structures being so arranged that the 
bend of each U-shaped member is first presented 
to the arc as it moves through the arc extin 
guisher, the space between the plates of each 
plate structure being substantially equal to the 
spaces between adjacent plates of adjacent plate 
structures, the arc, as it moves through the arc 
extinguisher, being broken into a plurality of 
short arcs in the spaces between the plate struc 
tures in series with a plurality of metallic con 
ductive paths in each plate structure from one 
plate of each plate structure around the bend of 
said plate structure to the other plate of said 
plate structure, the length of each of said con 
ductive paths and the resistance thereof increas 
ing throughout the movement of the arc through 
the extinguisher. 

8. An arc extinguisher comprising a pair of 
substantially parallel arcing horns, means for 
drawing an arc and means for moving said arc 
onto said arcing horns and through the arc ex 
tinguisher, a metallic plate structure between said 
arcing horns, said plate structure being parallel 
to the arcing horns and substantially normal to 
the arc moving through the arc extinguisher, 
said plate structure having a U-shaped cross 
section and comprising a pair of spaced parallel 
metallic plates forming the legs of the U integral 
ly connected to each other around the bend of 
the U, the plate structures being so arranged that 
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5 
sented to the arc as it moves through the arc 
extinguisher and a notch in said bend extending 
up onto said plates, the arc as it moves through 
the arc extinguisher being broken into a plural 
ity of short arcs in the spaces on either side of 
the plate structure in series with a short arc from 
One plate to the other within the plate structure, 
the short arc within the plate structure being in 
parallel with the conductive path from plate to 
plate of the structure around the bend thereof 
and being rapidly extinguished, the short arc on 
either side of the plate structure being then in 
series with a conductive path in the plate struc 
ture from one plate to the other thereof around 
the bend thereof, the length of the conductive 
path and the ressitance thereof increasing as the 
arc noves through the arc extinguisher. 

9. An arc extinguisher comprising a pair of 
Substantially parallel arcing horns means for 
drawing an arc and means for moving said arc 
onto Said arcing horns and through the arc ex 
tinguisher, a plurality of spaced metallic plate 
structures between said arcing horns, said plate 
structures being parallel to each other and to the 
arcing horns, said plate structures being substan 
tially normal to the arc moving through the arc 
extinguisher, each plate structure having a U 
shaped cross-section and comprising a pair of 
spaced parallel metallic plates forming the legs 
of the U integrally connected to each other 
around the bend of the U, the plate structures 
being so arranged that the bend of each U 
shaped member is first presented to the arc as it 
moves through the arc extinguisher, and a notch 
in said bend extending up onto said plates, the 
Space between the plates of each plate structure 
being substantially equal to the spaces between 
adjacent plates of adjacent plate structures, the 
arc as it moves through the arc extinguisher be 
ing broken into a plurality of short arcs in the 
Spaces between the plate structures in series with 
a plurality of short arcs from one plate to the 
other within each plate structure, the short arc 
Within the plate structure being in parallel with 
the conductive path from plate to plate of the 
structure around the bend thereof and being 
rapidly extinguished, the short arcs between plate 
structures being then in series with a plurality of 
conductive paths in each plate structure from 
One plate to the other thereof around the bend 
thereof, the length of each conductive path and 
the resistance thereof increasing as the arc moves 
through the arc extinguisher. 

10. In an arc extinguisher, means for splitting 
the arc into a plurality of smaller arcing paths, 
and means for inserting resistance in alternate 
Ones of said Smaller arcing paths parallel to said 
alternate smaller arcing paths, said resistance 
being less than the resistance of said alternate 
arcing paths for extinguishing said alternate 
8CS. 

11. In an arc extinguisher, means for splitting 
the arc into a plurality of smaller arcing paths, 
and means for inserting resistance in alternate 
Ones of said Smaller arcing paths parallel to said 
alternate Smaller arcing paths, said resistance 
being less than the resistance of said alternate 
arcing paths for extinguishing said alternate arcs, 
and means for increasing said resistance in series 
With the remaining arcs for decreasing the cur 
rent and extinguishing the remaining arcs. 

12. In an arc extinguisher, means for splitting 
the arc into a plurality of smaller arcing paths, 
and means for inserting resistance in alternate. 

the bend of each U-shaped member is first pre- 6 ones of said smaller arcing paths parallel to said 
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alternate smaller arcing paths, said resistance 
being less than the resistance of Said alternate 
arcing paths for extinguishing said alternate arcs, 
and means including an air blast for blowing said 
arc further into Said arc extinguisher for in 
creasing said resistance in series with the re 
maining arcs for decreasing the current and ex 
tinguishing the remaining arcs. 

13. In combination with an arc extinguisher, 
an air blast for blowing an arc into said extin 
guisher, means in Said arc extinguisher for split 
ting the arc into a plurality of Smaller arcing 
paths, means for inserting resistance in alternate 
ones of said smaller arcing paths parallel to said 
alternate Smaller arcing paths, Said resistance 
being less than the resistance of Said alternate 
arcing paths for extinguishing said alternate arcs, 
and means for increasing Said resistance in Series 
With the remaining arcs for decreasing the cur 
rent and extinguishing the remaining arcs. 

14. In an arc extinguisher, means Comprising 
U-shaped metallic members for splitting the arc 
into a plurality of Smaller arcing paths, and 
means including said U-shaped metallic mem 
bers for inserting resistance in alternate ones of 
said smaller arcing paths parallel to said alter 
nate smaller arcing paths, Said resistance being 
less than the resistance of Said alternate arcing 
paths for extinguishing said alternate arcs. 

15. In an arc extinguisher, means comprising 
U-shaped metallic members for splitting the arc 
into a plurality of Smaller arcing paths, and 
means including Said U-shaped metallic mem 
bers for inserting resistance in alternate ones of 
said Smaller arcing paths parallel to Said alter 
nate smaller arcing paths, said resistance being 
less than the resistance of Said alternate arcing 
paths for extinguishing Said alternate arcs, and 
an air blast for blowing said arc into and along 
Said metallic members. 

16. In an arc extinguisher, means comprising 
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U-shaped metallic members notched at the bend 
for splitting the arc into a plurality of smaller 
arcing paths, and means including said U-shaped 
metallic members for inserting resistance in al 
ternate ones of Said Smaller arcing paths paral 
lel to said alternate smaller arcing paths, said 
resistance being less than the resistance of said 
alternate arcing paths for extinguishing said al 
ternate arcs. 

17. In an arc extinguisher, means comprising 
U-shaped metallic members having a V-shaped 
notch at the bend for Splitting the arc into a plu 
rality of Smaller arcing paths, and means includ 
ing said U-shaped metallic members for insert 
ing resistance in alternate ones of said smaller 
arcing paths parallel to said alternate smaller 
arcing paths, said resistance being less than the 
resistance of said alternate arcing paths for ex 
tinguishing said alternate arcs. 

18. An arc extinguisher having plates consist 
ing Solely of U-shaped members notched at the 
bend, both the metallic faces of each leg of the 
plate being separated from the opposite leg, and 
legs of adjacent U-shaped members being sep 
arated from each other solely by air. 

19. An arc extinguisher having plates consist 
ing Solely of U-shaped members having V 
shaped notches at the bend, both the metallic 
faces of each leg of the plate being separated 
from the opposite leg, and legs of adjacent U 
shaped members being separated from each 
other solely by air. 

20. An arc extinguisher having plates consist 
ing Solely of U-shaped members, both the metal 
lic faces of each leg of the plate being separated 
from the opposite leg, and legs of adjacent U 
shaped members being separated from each other 
Solely by Space, and an insulating spacer be 
tween the plates at the ends opposite the bend. 
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