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1

This invention relates te circuit interrupting
devices and more particularly to arc extinguish-
ing means for use in connection therewith.

In the construction and operation of circuit in-
terrupters, it is frequently necessary to provide
means for extinguishing quickly the ar¢ which is
drawn hetween separable srcing contacts. This
arc is usually blown by blowout means, such as
an air blast or a magnetic blowout coil into an
arc chute which is arranged to quench the arc
by lengthening it, cooling if, deionizing it, or &
combination thereof.

In addition, the interruption of heavy current
power arcs is often accompanied by a great deal
of flame eomposed of incandescent particles of
arc products including metal or other inorganic
substances, and burning gases. This flame is ob-
jectionable if not completely confined sinece it
tends to break down the dielectric strength of the
surrounding air and thereby cause failure of the
circuit breaker and possible damage to adjacent
apparatus.

Heretofore, various barriers and cooling devices
have peen employed in are chutes for cooling the
arc and gases, but these arrangements have heen,
in general either inadequate in case of large cur-
rents or have been intended to work only when
placed at points of the arc chute where the crogs
section of the blast passage is small, thus con-
stituting a serious impediment to the free flow of
air or-other gas through the arc chute.

In accordance with the invention claimed, an
arc chute is provided adiacent a pair of arcing
contacts for receiving the arc at one end thereof
and exhausting the arcing products at the other
end thereof. The arc chute employs an are €x-
tinguishing device ecomprising a plarality of
spaced partitions -of insulating material forming
with the side walls of the chute a plurality of

arc passazes. The partitions are arranged.acress ¢

the chute 1o extend iransversely of the arc.
Within the passages Or imterbarrier spaces ave
jocated relatively sbhori metallic fubes .or rings
for the purpose -of limiting :arc elongation and

arc energy. When the tubes.or rings are engaged ¢

by the ends .of the:axc loops driven into the pas-
sages the arc loops .are short circuited thereby
wonvertig each .arc loop into two adjacent, .se-
rially related .arc.sections, thus Jimiting arc.elon-
zation and:arc energy. These .sections, heing in
rlose -contact with the .surfaces .of fhe bartiers
which form ithe passages, ave quickly conled and
extinguished. The fubes .or rings closely ft
ageinst -adjacent barniers and lateral insulating

elements of the chute, thereby permitiinga Jfree o
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flow of air or other gas through the bpassages.
Although wall hugging rings or Lubes are pref~
erable the rings and tubes may be spaced from
the partitions and chute elements along at 1east

a part of their periphery provided that the spac-
mv therebetween is sufficiently narrow to pre-
clude the arc from looping rthrough the gaps §o
formed.

It is, therefore, one object of the present in-
vention to prov1c1e a new and improved are in-
terupting device in which the arc is d1v1dea 1ntg
a plurality of logps which are ‘ihOI‘t cxrcumed
when they reach a bredetermined length

Another object of the present jnvention is to
provide & new and improved are mterrupj;mg de-
vice that limits arc elonvatwn and arc gnergy,

A further object of the invention is to prov1de
& new and improved arc 1nte1rupt1ng devlce in
which arc elongation and arc energy are limited
without impeding the flow of an are extmgulshmg
blast.

Objects and advantages cther than those ahove
set forth will be apparent from the follow;ng de-
seription when read in connection with the ac-
companying drawings, in which:

Fig. 1 is a partial view in elevation, partly in
eross section, of a fluid blast circuit ,oreaker em-
bodying the present inyention;

Fig. 2 is a view in cross section of the embodi-
ment illustrated in Fig. 1 taken along the line
I—IT1;

Fig. 3 is a view in cross section of the embod1-
ment illustrated in Fig. 1 taken along the line
TII—I11; -

Fig. 4 is g partial view in elevation, partly in
cross section, of a fiuid blast circuit b ker
employing a modification of the mven*log _rl;lgs-
trated in Pig. 1;

Pig. b is a view in. cross section of the embodi-
ment illustrated in ¥Fig. 4 taken along the line

V—V;

Pig.6 ijsa viewin elevatlon partly in cross see-
tion, of a magnetic blowouu type circuit breakel
embodymg the present invention;

Fig. 7 is a view in cross sectlon of the embodi-
ment illustrated in Fig. 6 taken along the line
VII—VIT;

Fig. 815 a top view of the emhodiment illus-
trated in Fig. 6; and

Fig. 915 a pa,rmal view.of the arc chute illus-
trated in Fig. 8 emplpying 2 ‘modification of the
invention.

Referring Inore partioularly to the drawings by

charactexrs.of refenence Figs. 13 lustrate a fluid
‘blast cmcult breaker sty ucture emhodying, ﬁhenuv
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and improved arc extinguishing device. Although
in general, circuit breakers of the type illustrated
in Figs. 1 to 3 are provided with a plurality of
similar pole structures, one for each phase of &
polyphase electric circuit, only one such pole
structure is shown in the drawings and the cir-
cuit breaker will be described in detail as if it
were of the single pole unit type. The circuit
breaker comprises relatively movable arcing con-
tacts such as fixed contact structure ff of the

16

finger type and a pivoted blade like contact 2.

The fixed contact structure may comprise a plu-
rality of current carrying contacts and an arcing
contact 18 provided with an arc runner as is well
known, and is electrically connected to one line
terminal of the breaker.

The movable contact 12 is suitably connected’

to an actuating mechanism (not shown) for ac-
tuating the movable contact between closed and
open circuit positions.

For the purpose of extinguishing the arc
formed between the contacts when a power cir-
cuit connected thereto is opened, an insulating
arc extinguishing structure such as arc chute {4
is arranged with respect to the contacts so that
the are is drawn at the entrance of the chute
directly opposite a gas blast supply conduit §5.
The. conduit forms part of any suitable known
source of arc extinguishing fluid, which source
may also comprise a blast valve (not shown)
joining the conduit to a storage tank and air
compressor equipment (not shown).

The arc chute {4 defines a narrow, diverging
space into which the arc is driven and extin-
guished by the blast and is formed by diverging
end walls {6 and 17 and comparatively closely
spaced parallel side walls 18 and 19 more clearly
shown in Figs. 2 and 3. The walls of the chute
are composed of a suitable insulating material
such as o molded laminated structure. The ex-
‘haust end of the chute is closed except for a
laterally extending conduit or stack 21 which di-
rects the heated blast gases away from the cir-
cuit breaker proper.

The arc chute comprises a plurality of spaced
diverging barriers or partitions 22 of. insulating
material which form with the side walls {8 and
18 a plurality of diverging arc passages 23. Par-
titions 22 are arranged across the arc chute {4 to
extend transversely of the arc. Within each in-
terbarrier space or passage 23 is located a rela-
tively short, oblong metallic tube 24, as more
clearly shown in Figs. 2 and 3, which is disposed
between the ends of passage 23 which its longi-
tudinal axis transversely of the arc. Tubes 24
may be made of any suitable metal or alloy, but
are preferably made of material of low electrical
resistivity, such as bronze.

Tubes 24 may be mounted to closely fit against
adjacent partitions, thereby permitting the free
flow of the arc extinguishing blast through the
passages 23. As shown the tubes 24 may be
spaced from the partitions 22 and side walls {8
and {9 along at least a part of their periphery
provided that the spacing is sufficiently narrow
to preclude the arc from looping through the gap
formed. End walls {6 and {7 may be provided
with arc runners 25 (one of which is shown in
Fig. 1), which may be conductively connected to
the adjacent tubes 24." Contact 18, which also
defines an arc runner, may likewise be conduc-
tively connected to the nearest tube 24.

In order to concentrate the blast on the are

section which is first formed and is directed into .

the first passage 23, and fo limit escape of arc
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products and compressed air through a slot 26
provided in arc chute 14 for permitting move-
ment of movable contact 12, the arc chute defines
a nozzle structure 27 connected to supply con-
duit 15. The inner surfaces of nozzle 27 define
2 pair of finger shaped projéctions 28 (only one
of which is shown in Fig. 1) located one on each
side of movable contact 12 to cause a preponder-
ance of the blast to flow in the direction of the
first-formed arc section and limit the amount
of compressed air flowing through the blast pas-
sages 23 situated remotely from the first formed
arc section. Projections 28 form with the side
walls of arc chute 14 a pair of pockets or zones
29 (only one of which is shown in Fig. 1), one
on each side of contact 12, which tend to form
an eddy in each zone, thus limiting the escape of
are products and compressed air through slot 26.
Grooves 3! extending transversely of the direc-
tion of movement of contact 12 are provided in
walls 18 and (9 of chute {4 for increasing the
creepage path across the area where the arc gap
is formed upon separation of the arcing contacts
i{ and (2. )

The circuit breaker illustrated in Fig. 1 is
shown with the cooperating arcing contacts in
the closed circuit position. An opening operation
is initiated by admission of gas under pressure to
supply conduit 15 and fthe actuation of blade
contact 12 to the left to open the electric circuit.

As the blade contact 12 is separated from: the
fixed arcing contact (3, an arc is drawn and &
blast of gas of high intensity from the supply
conduit 5 drives or loops the arc into arc chufe
{4 and more particularly into passages 23.

In accordance with the invention the arc is
driven into passages 23 until the loops thereof
contact the metallic tubes 24. When each tube
24 is engaged by the end of the arc loop driven
into the particular passage, the loop is short
circuited by the tube, which is located near the
upstream end of the adjacent partitions 22, thus
dividing the particular loop into two serially re-
lated arc- sections interconnected by the tube.
The arc loop-is effectively short 01rcu1ted thus
limiting its length and energy.

Figs. 4 and 5 illustrate a modification of the
invention so far described as embodied in a modi-
fied fluid blast circuit breaker. The circuit
breaker structure of Fig. 4 comprises relatively
movable arcing contacts such as finger type fixed
contacts 32, pivoted blade like contact 33, a source
of arc extinguishing fluid comprising a gas sup-
ply conduit 34, and an arc extinguishing struc-
ture.

The fixed contact 32 comprises a plurality of
current carrying contacts and an arcing contact,
as described heretofore, and is electrically con-
nected to one line terminal 35 of the breaker.

The movable blade contact 33 is connected to

the other line terminal (not shown), and is ac-
tuated by a connected rod (not shown) . for mov-
ing contact 23 between open and closed positions.

The arc extinguishing structure comprising an

5 arc chute 36 is mounted adjacent the arcing con-

tacts 32 and 33 for extinguishing the arc formed
between the contacts when a power circuit con-
nected thereto is opened. Arc chute 36 is formed
by end walls 3T and 38 and comparatively closely
spaced parallel side walls 39 and 41. The walls
of the chute may be composed of any suitable
insulating material. The exhaust end of the
arc chute is provided with an outlet 42 for direct-
ing the heated blast gases away from the circuit
breaker proper.



" Arc chutle 36 further comprises a. plurality of
parallel spaced barriers or partitions 43 of vary-
ing lengths mounted so as to extend transversely
‘of the arc and forming with the walls of the chute
a plurality of spaced parallel passages §4.

The partition 43 immediately adjacent the
right end of arc chute 38 is iMustrated as being
a little shorter than the partition immediately
adjacent it. These two partitions, however, may

be equal in length. The remainder of the parti- |

tions ‘usually decrease in length progressively
from right to left. Within each interbarrier
space or passage 44 is located s relatively short,
thin ‘metallic tube 45, as illustrated in Fig. 5,
which is disposed between the ends of passage 84
and is usually coaxially aligned therewith.
Tubes 45 may be embedded in the adjacent parti-
tions, thereby permitting the free flow of the arc
extinguishing blast through the passages 44.
Thé tubes, however, may also be applied to the
walls of the partitions as shown in Fig. 1 or in
any othier suitable maxiner.

" As illustrated in ig. 4 tubes 45 are spaced at
varying distances from the upstream edges of
passages 44, however, tubes 45 may be mounted
at other distances Wlthout ceasmc' to. function
as claimed.

As the blade contact 23 is separated from the
iixed contact 82, an are is formed which is rapidly
elongated by a blast of gas of high intensity from
supply conduit 34. The arc loop is initially
driven substantially perpendicularly to the direc-
tion of movement of contact 33. Turther clon-
gation is limited to a plurality of loeps ex ’cm’mincr
within passages 44 and occurs at s relasively
slower rate than for the original arc 100); As
described ahove, the arc loops into passages 44
and contacts the metallic tubes 45. When each
tube is engaged by the end of the arc logp driven
into the particular passage, the lcop is shors cir-
cuited by the tube, thus dividing the loop into
two parallel, serially rslated arc sections. Tach
arc loop is effectively short circuited, thus limit-
ing its length and energy.

Fig, 6 illustrates a magnetic blowout $ypes of
circuit hreaker including as elementg thereof a
pair of terminal studs 45 and 47 for connecting
the circuit breaker to line conductors (not
shown). The ciréuit interrupter or .,waker in
Fig. 6 CO"’an‘L:ES essentially means for cpening
the circuit to form an arc, and an are extinguish-
ing structure. ‘Specifically, the circuit op“pnin
means comprises fixed contacts 48 and 48, g fixed
arcing contact &, and a movable arcing contact
52. Arcing contact 52 is mountad on a lever 53
which is pivotally mounted at 34 on an extension
55 of the circuit breakér stud 45 and is operated
by means of a reciprocally movable.rod 53. The
operating rcd 36 is suitably conneeted to an actu-
ating mechanism (not shéwn) for operating the
movable contact between closed and epen eircuit
positions. Fig. 6§ illustrates the movable arcing
contact 52 in a partially open position. The con-
tacts 48, 49 51 are electrically connected to the
lower end of termmal stud 47. Accordingly,
when the breaker is connected in series in a
power circuit and the arcing contacis are sepa-
rated, an arc forms across the gap indicated.

‘For the purpose of interrsupting this power are,
an arc extinguishing structure, such as an are
chute 51 may he mounted so as to receive the
power arc, which is under the influence of a
magnetic blowout means §8. - The arc chute pref-
erably is. disposed directly above the arcing con-
tacts, as shown, when the blowout means act up-
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ward, but may be mounted inany other suitable
location when .the “blowout means act in other
directions. The arcing contacts and the mag-
netic biowout structure can assume any suitable
known form so that a brief description thereof
will be sufficient. The magnetic blowout means
€8 comprises a core 59, poles 6!, and a coil 62
which is inserted in the connection between the
terminal stud 41, contact 51 and an are runner
83, so that the arc current (as the arc travels
along the runner) fiows through the blowout coil
in a manner well known in the art. Core §9 and
poles §{ embrace at least part of are chute 87 for
driving the arc into the chute and toward the
exhaust end thereof.

Normaliy the current is carried in the closed
circuit position of the breaker by the spring biased
contact 48. As the movable arcing contact 52
is actuated to cpen circuit position, currenf is
shunted from fixed confact 48 sequentially to
fixed contact 49 and to fixed arcing contact 5{.
As the arc is drawn by the movable arcing con-
tact 52, the arc terminal on arcing contact 3i
is transferred to arc runner $3 which is usually
an extension arm of the fixed arcing contact 51i.
As the movable arcing contact 52 reaches its full
opening stroke the arc terminal transfers from
the movable arcing contact 32 to an are runner
G4 which directs the arc info the arc chute 51.
As akove set forth, the arcing contact &1 and the
arc runner €3 are electrically connected in series
with the blowout coil §2 and stud 471. Accord-
ingly, the blowout coil ig already energized at the
ineeption of the arc interruption to infiuence the
arc in a well known manner, i. e. to drive it inte
the arc chute 57 in an expanding loop.

In accordance with the invention, arc chute 57
comnrises & plurality of spaced barriers or par-
titions 65 or suitable insulating material forming
with a pair of diverging side walls 66 o plurality
of diverging arc passages 87 parallel to each
cther. Partitions §% are srranged across the arc
chute 8T to extend transversely of the arc.
Within at least one interbarrier space or passage
87 or within each passage §7 there is located a
relatively short, thin conductive ring or tubhe 68
which, for example, may be a relatively short.
thin rectangular metal tube, as shown in Figs.
6-8, mounted with its longitudinal axis extend-
ing transversely of the arc. It is desirable to use
metallic tubes having a minimum thickness in
order to retain the maximum noszihle passage
across sectional are: but nevertheless, there tubes
must be thick encugh o be abh to caxry hesvy
short circuit currents. Tubeg §& are mounted in
any suitable manner to fit agatmt adjacent par-
titions and against the side walls, thereby per-
mitting the free fiow of aiy and hot a1C products
through passages §7. "The tubes ave preferably
disposed near the tep of the arc chute in mag-
netic blowout by eakers to insure that the arc will
be retained within the chute cn high shorb cireuit
currents and to permit a predetermined are elon-
gation before short eircuiting portions of thn arc.
Arc energy inereases 2s the arc length is in-
creased to a predetermined critical length. Fur-
ther elongation beyond this critical length re-
sults in a decrease of are energy. In air hiast
breakers the short-circuiting tubes are used to
Hmit elongation at a low point of the ascending
branch of the arc energy curve and thereby also
limit the arc emergy. In the zir magnetic
breaker, the short circuiting tubss are used
merely to limit arc elongation at a low point of
the descending branch of the arc emergy curve.
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As the tubes are merely required to short cir-
cuit portions of the arc, they may be made of
any suitable length providing sufficient material
to carry the arc current, and may be in other
equivalent forms, such as wire rings for example.

The length of the barrier portions extending
from. the tubes toward the contacts is so chosen
as to limit the arc elongation to the desired value.
As shown, the edges of the barriers meeting the
arc may be staggered to cause the arc to assume
a zig-zag shape before being looped ints the
arc passages.

The barrier portions extending from the metal-
lic tubes to the exhaust end of the arc chute are
given a sufficient length to cool the arc prod-
ucts to a safe temperature for discharge into
atmosphere. Such barrier portions may be ex-
tensions of the barrier portions disposed toward
the contacts or may be differently arranged.
Walls 66 diverge toward the exhaust end of the
arc chute to cause expansion and resulting cool-
ing of the air carrying arc products before its
discharge info atmosphere.

A resistor 8% may be conductively connected at
one end thereof to an electrode 7! which engages
the arc upon movement of the arc through aic
chute 57. The other end of the resistor is con-
nected to the end of blowout coil 62 which is
connected to contact 5{, thus forming an arc
path through the current limiting resistor for
aiding are extinguishment.

As illustrated in Fig. 9, resistor 68 may be
connected between a psir of tubes 68 therehy
providing a low resistance shunt across one of
the arc portions.
conditions the arc enters the arc chute 37 along
the arc runners 63 and 64 and is driven by the
magnetic blowout means, the thermal effect of
the arc and the chimney effect of the arc chute,
into the passages 67. When each tube 68 is en-
gaged by the end of the arc loop in the par-
ticular passage, the loop is short circuited by the
tube, thus dividing the particular loop into two
parallel, serially related arc sections which are
interconnected by tube 88. Tube 88 may, for
example, closely fit or hug the surfaces of the
barriers by which the interbarrier space or pas-
sage is bounded, thereby placing the arc seg-
ments in close contact with the barriers for fur-
ther cooling of the arc.

By limiting the length of the arc, by the use
of the short circuiting tubes 68, the arc is con-
fined within the chute during arc interruption.
By providing tubes in all the arc chute passages
the length of all the arc portions is limited.
To obtain a cheaper construction and provide a
greater cross section for the flow of gases, tubes
may be inserted in only one or less than all the
grc chute passages, whereby the length of only
part of the arc loops is limited.

Although but a few embodiments of the present
invention have 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:

1. An electric circuit interrupter comprising
means for drawing an arc and an arc chute for
receiving the arc at one end therecf and exhaust-
ing the arc products at the other end, said chute
comprising a plurality of spaced partitions of in-
sulating material defining a plurality of diverg-

Under normal interrupting -
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ing passages and arranged across said chute to
extend transversely of the arc and hollow tubes
of conductive material mounted one within each
of said passages with the longitudinal axis of
said tubes extending transversely of the arc for
limiting arc elongation, each of said tubes be-
ing in contact with all the surfaces defining one
of said passages.

2. An electric circuit inferrupter comprising
means for drawing an arc, an arc chute for re-
ceiving the arc at one end therecf and exhaust-
ing the arc products at the other end, and mag-
netic blowout means for driving the arc into
said chute and toward the exhaust end there-
of, said chute comprising a plurality of spaced
partitions of insulating material defining a plu-
rality of passages and arranged across said chute
to extend transversely of the arc, hellow tubes
of conductive material mounted near the ex-
haust ends of said passages with the Iongitudinal
axis of said tubes extending transversely of the
are for limiting arc elongation, each of said tubes
being in contact with all the surfaces defining
one of said passages, and a resistor connected be-
tween a pair of adjacent hollow tubes for limit-
ing are current.

3. An electric circuit interrupter comprising
means for drawing an arc, an arc chute for re~
ceiving the arc at one end thereof and exhsust~
ing the arc products at the other end, and means
for driving the arc into said chute and toward the
exhaust end thereof, said chute comprising a
plurality of spaced partitions of insulating ma-
terial arranged across said chute and extending
transversely of the arc to define a plurality of arc
passages and metallic tubes mounted between
said partitions, each of said tubes being in contact
with all the surfaces defining one of said pas-
sages and spaced therefrom along at least a
part of its periphery for limiting arc elongation.

4. An electric circuit interrupter comprising
means for drawing an arc, an arc chute for re-
ceiving the arc at one end thereof and exhaust-
ing the arc products at the other end, a source
of fluid under pressure for driving the arc into
said chute and toward the exhaust end there-
of, said chute comprising a plurality of spaced
partitions of insulating material arranged across
said chute to define a plurality of passages ex-
tending transversely of the arc, a pair of arc run-
ners mounted at the upstream end of said chute
for directing the arc, and metallic tubes mount-
ed between said partitions within said passages
downstream of said arc runners for limiting arc
elongation, each of said tubes being in contact
with all the surfaces defining one of said pas-
sages, at least one of said arc runners being con-
ductively connected to at least one of said tubes.

5. An electric circuit interrupter comprising
means for drawing an are, an arc chute for re-~
ceiving the arc at one end thereof and exhaust-
ing the arc products at the other end, and mag-
netic blowout means embracihg at least a part
of said chute for driving the arc into said chute
and toward the exhaust end thereof, said chute
comprising a plurality of spaced partitions of
insulating material defining a plurality of pas-
sages arranged across said chute to extend trans-
versely of the arc and hollow tubes of conductive
material mounted near the exhaust end of said
passages to limit arc elongation, each of said
tubes being in contact with all the surfaces de-
fining one of said passages.

6. An electric circuit interrupter comprising
means for drawing an arc and an arc chute for
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receiving the arc at one end thereof and ex-
hausting the arc products at the other end, said
chute comprising a pair of side walls, a plural-
ity of spaced partitions of insulating material
extending from one of said walls to the other
transversely of the arc to define a plurality of
passages, and tubes of metal of low resistivity
mounted within and surrounding said passages
for limiting arc elongation.

7. An electric circuit interrupter comprising
means for drawing an arc and an arc chute for
receiving the arc at one end thereof and exhaust-
ing the arc products at the other end, said chute
comprising & pair of relatively closely spaced side
walls, a pair of relatively widely spaced end plates
extending between said side walls, and a plural-
ity of spaced partitions of insulating material
disposed between said end plates and extending
from one of said side walls to the other trans-
versely of the arc to define a plurality of passages,
and metallic ring inserts of low resistivity mount-
ed between adjacent partitions and surrounding
said passages for limiting arc elongation.

8. An electric circuit interrupter comprising
means for drawing an arc and an arc chute for
receiving the arc at one end thereof and exhaust-
ing the arc products at the other end, said ‘chute
comprising a pair of relatively closely spaced side
walls, a pair of relatively widely spaced end plates
extending between said side walls and a plural-
ity of spaced partitions of insulating material
disposed between said end plates and extending
from one of said side walls to the other trans-
versely of the arc to define a plurality of passages,
and metallic hollow cylindrical inserts of low re-
sistivity mounted one between each pair of ad-
jacent partitions and surrounding said passages
near the upstream ends thereof for limiting arc
elongation.

9. An electric circuit interrupter comprising
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meang for drawing an arc and an arc chute for
receiving the arc at one end thereof and exhaust-
ing the arc products at the other end, said chute
comprising a ‘pair of side walls, a plurality of
spaced partitions of insulating material extend-
ing from one of said walls to the other trans-
versely of the arc to define a plurality of pas-
sages, and metallic tubes of substantially less
length than said partitions mounted within and
surrounding said passages for limiting arc elon-
gation, said tubes being embedded in adjacent
partitions.

10. An electric circuit interrupter comprising
means for drawing an arc and an arc chute for
receiving the arc at one end thereof and exhaust-
ing the arc products at the other end, said chute
comprising a pair of relatively closely spaced side
walls, a pair of relatively widely spaced end plates
extending between said side walls and a plural-
ity of spaced partitions of insulating material
disposed between said end plates and extending
from one of said side walls to the other trans-
versely of the arc to define a plurality of passages,
and metallic inserts forming tubes mounted
within and closely fitting against adjacent parti-
tions and said side walls for limiting arc elonga-
tion, said tubes being of substantially less length
than said partitions and disposed intermediate
the ends thereof.

GUSTAYV E. JANSSON.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
2,243,039 Ludwigetal. __.____ May 20, 1941
2,272,380 Ludwig et al. ._____ Feb. 10, 1942
2,285,643 Beiersdorf et al. ____ June 9, 1942
2,451,669 Eichenberger _______ Oct. 19, 1948




