Aug. 14, 1951 H. M. STROBEL 2,564,178
DEION CIRCUIT BREAKER

Filed June 8, 1945 5 Sheets-Sheet 1

30 20 53 »
ETAL
T 7 /l' I[I A 35
N T i
Phay ! 1 "
SRR Y Flg Jl,/tﬂwmrlo
L T s
\i 27 INSULATION. :
;_‘/rso
22 ;
25~ [ 54 1 L/Fiﬂ?
o4 23 ! |
METAL | ] ;
! J
— i
i
Fire 2 !
20
£ 55
K| 28
(e
i 65
32+
.IL_}G 4 METHL~—

/|
37b 37, 33 30,
65 e 50478 5 3 200

7 #+
6fa M 3% 1] e 52
53
H r G T H m
5a 541134
: 7 5/
32 e &
323
- &0,
28] . 3
S = 2|23 B riow METAL
6/ Hﬂsz Ve
- INVENTOR.
Fie 5.



2,564,178

Aug. 14, 1951

H. M. STROBEL
DEION CIRCUIT BREAKER

5 Sheets-Sheet 2

Filed June 8, 1945

136

_\
//

NSULRTION
162

7

INSULATION
Fie. 8

S
b~
g
=

Foward 7. _ LAk .



H. M. STROBEL

DETON CIRCUIT BRE
Filed June 8, 1945

2,564,1 78

5 Sheets-Sheet 3

Rz /
Vd 23/
= N // 232 S
/ 1 A ETA I .
/ ,// // \ | /
l,/ / / \|' 229 /
A N | _iNsuarion .
4] | II
f/% | / // ,l/ H METAL
! |
\\\\\\ - 265/?\1 _F;G_ jj
A |

7%
A

’?O[a tion.

INVENTOR.
/26 5(; Fic. /4

Howaid . _dlte



2,564,178

H. M. STROBEL
DEION CIRCUIT BREAKER

Aug. 14, 1951

5 Sheets-Sheet 4

Filed June 8, 1945

.d v
v .,w % %/ ¥
T y
ql:—a/“ SN L e ] W.w @.
o
- - I\ =
M@\ \\\ :i @
Y
m
4 (]
3 Y N\ 4—b.
N 8 3 /
S § 5 8 ° N
< ¥V O3 ° @ N
S
Q
N N
.
3% : S
f\*u-::xlu.n..ur'»r E—
5| L8
N ==
Sl = ™

jxvz%?((

3(0

3
15

AT I I T T Y

Vi Ll L2t 7
SOLUIARNNRANT N

<

AAAMAATHENENS

LSS LS LTSI 7 7 0777
AR

S )

N L L T
A IHURLAARAETTL AR RN QM URIIARIOEMARINNRRRNNN

SROAANNL S ENNSRSSENNS

S o

WISV SSIAI IS 1o,

Fr6./7

v4

34 \2ob (34 &

Fr6. /6.

- ==\

:

]

AN,
_.J

—

\

/

=

{
va
\

/5

|

e

2

| ey

INVENTOR,

/b

g

4 |

T

il

N

bl

64a

1)

600.) 3

7%.



Aug. 14, 1951 H. M. STROBEL 2,564,178

DEION CIRCUIT BREAKER

Filed June 8, 1945 5 Sheets—Sheet 5
/37eT , os
134 3 Ir/34 /6341 f’ﬂbljfﬁ (
/ 130b | 7301304 (130¢ 14646
P A" ¢ Bl 37
7 1 r 1-/37e
£ el
35- o R || t
7 1208
137 - Hq : E
/36 /e : l_— ’ v
/33 / 4 A Y [
1 ; BN
131 il by XX : 7|
e /365" ) VAN /39
/29 139 : r{{:':ﬂ:ﬁ > é:
139 - 38l i 119~ NI A
/3¢ s léla %E
oo | pess | 2 s
eI AT ) DoSrs o AR
~/19 o
q /60a
/2/a
135 WA ) 133 135
f2la~ 20 (734 136 Fiel8 — —~ al Vs ox
1642 {[7] €30 (%) (130¢ " 1306, 130f, [
1 H
! 1
Zor ||+ || e |
s .
/20&"’?/ =~ '} |
| ! /36
L z .
LI | B S e pinois e
S AT ——
56— 287 /zab/ Fre./9 161k
o 16% 120
/34 - -~
/37 A

137d —
137¢ — 120b
/37b —
/374 — Fle. Z /
B INVENTOR.

Howatd P . _Hott



Patented Aug. 14, 1951

. 2,564,178,

UNITED STATES PATENT OFFICE

2,564,178
DEION CIRCUIT BREAKER
Howard M. Strobel, New York, N. Y.
Application June 8, 18485, Serial No. 598,269
9 Claims. (ClL 200—147)

1

This invention relates to de-ion type of elec-
trical circuit breakers in which the extended arc
path of relatively low resistance resulting from
separating movable contacts is divided into a
plurality of smaller arc elements of relatively
high resistance.

The primary object of the invention is to pro-
vide improved apparatus and method for increas-
ing the number of subdivisional arc elements that
may be formed in a de-ion circuit breaker where
certain dimensions of size are limited by prac-
tical space considerations, and to provide therein
improved method and means for magnetically
deflecting arc elements along predetermined
paths.

Subsidiary objects of the invention relate to
the specific adaptation of the primary objects of
the invention to particular de-ion structures
wherein the magnetically deflected arc elements
are moved along different types of predetermined
paths.

Attention is directed to the co-pending appli-
cation Serial No. 236,995 filed July 16, 1951, which
is a division of this application, for further de-
scriptions of the application of the de-ion struc-
tures disclosed to other circuit breakers.

In the conventional de-ion circuit breaker the
main arc, which is drawn out between the sepa-
rable arcing contacts, is moved into an arc receiv-
ing means comprising spaced conducting plates
adapted to subdivide the main are into a plurality
of smaller primary arcs. The geometry of the
spaced conducting plates defines the form of path
that the smalier primary arcs are to be moved
along. The path so defined may be open-minded,
as when the final primary arc movement is trans-
lational, or recurrent, as when each primary are is
finally rotated 1 ke a cylindrical element or like a
radial element along a substantial circular path.

A more specific objest of my invention is the
provision of improved apparatts for a circuit
interrupter having a plurality . of de-ion units
racked side by s'de in series connection, each of

said units having two successive arrays each of -

which includes a plurality of spaced conducting
arc splitting members, the first array of each

“unit being formed preferably of substantially two

spaced parallel plane p'ates with arc receiving
mears arrangsd substant ally transverse to the
main arc path and having a suitable deflective
means or magnetic circuit adapted to move the
main arc into i‘s arc recziving means, whereby
tte main arc is moved into the arc receiving
means of the first array of ea-h de-‘on unit and
separated into as many short or primary arcs
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as there are de-fon units in series, and connect-
ing means being provided between the first and
second arrays of each de-ion unit so that each
of said primary ares in moving successively from
one to the other is extended and oriented to a
position substantially askew to and at right angles
to the main are path, the second array of each
de-ion unit having arc receiving members ar-
ranged substantially transverse to the extended
and oriented primary arcs and having provided
a suitable deflective means or magnetic circuit
adapted to move each of the extended and ori-
ented primary arcs into its respective arc receiv-
ing means, whereby each extended and reoriented
primary arc is moved into the arc receiving
means of the second array of each de-ion unit
and further separated into a plurality of shorter
or secondary arcs which are then made to move
along an open-ended or recurrent path as defined
by the arc running members of each de-ion unit
of the improved apparatus until extinguished.

More particularly, the invention consists in the
system and methoq hereinafter described, illus-
trated in the accompanying drawings and deflned
in the claims hereto appended, it being under-
stood that various changes in form, arrangement
and details both of circuits and of method within
the scope of the claims may be resorted to with-
out departing from the spirit or sacrificing any
of the advantages of the invention. .

A clearer understanding of the operation of
the invention and its improvement over known
methods can be obtained by reference to the fol-
lowing figures and the descriptions relating
thereto. -

Fig. 1is a pictorial view of the parts used in
the de-ion unit 30 shown In Fig. 3, wherein the
Pieces made of insulation are shown on the left
at A, and the pieces made of metal are shown on
the right at B.

Fig. 2 is an e’evational
mounting arrangement
breaker.

Fig. 3 is a pictorial view of one section or unit
of the improved de-ion device whose structure is
adapted to define the Path of the arc elements
to give final translational motion in an open-
ended path.

Fg. 4 shows a box for holding a plurality of
the units shown in Fig. 3.

Fig. 5 shows pictorially the flow of current
through a cireuit breaker of the form shown in
Fig, 15 which uses.q plurality of the units shown
in Fig. 3.

Fig. 6 is a pictorial view of one section or unit

view of a conventional
for a de-fon circuit
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of the improved de-ion device whose structure is
adapted to define the paths of the arc elements
to give final radial rotation in a recurrent path.

Tig. 7 shows two of the conductive cylindrical
pieces used in the device of Fig. 6.

Fig. 8 shows three of the insulative pieces
which are used in supporting the conductive
cylindrical pieces of Pig. 6.

Fig. 9 shows pictorially the flow of current
through a circuit breaker using a plurality of
the units shown in Fig. 6. :

Fig. 10 is a pictorial view of one section. or
unit of the improved de-ion device whose struc-
ture is adapted to define the paths of the arc
elements to give final cylindrical rotation in a
recurrent path. ’

Fig. 11 shows one of the conductive disc plates
. or annular ring plates used in the
in Fig. 10.

Fig. 12 shows the insulative piece which fits
into the end of the unit in Fig. 10.

Tig. 13 shows insulative pieces which are used
in supporting the conductive pieces of Fig. 10.

Fig. 14 shows pictorially the flow of current
through a circuit breaker using two units, one
right handed and one left handed, similar to the
one shown in Fig, 10.

Fig. 15 shows a view partly in section and partly
“in elevation of the arc extinguisher of my inven-
tion which uses seven de-ion units similar to the
one in Fig. 3; the section has been taken along
the line XV—XYV in the plan view of Fig. 16.

Fig. 16 shows a plan view of the arc extinguish-
er with seven of the improved de-ion units simi-
lar to the one in Fig. 3 assembled in series.

Fig. 17 is a cross sectional view through the arc
extinguisher of Fig. 15 taken along the line
XVII—XVII.

Fig. 18 shows a view partly in section and part-
1y in elevation of the arc extinguisher of my in-
vention which uses six de-ion units substantially
similar to the one in Fig. 6; the section has been
taken along the line XVIII—XVIII in the plan
view of Fig. 19.

Fig. 19 shows a plan view of an arc extinguisher
with six of the improved de-ion units substan-
tially similar to the one in Fig. 6 assembled in
series.

Fig. 20 is a cross sectional view through the arc
extinguisher of PFig. 18 taken along the line
XX—XX. :

Fig. 21 is a cross sectional view through the arc
- extinguisher of Fig. 18 taken along the line
XXI—XXI,

" Pig. 22 is a cross sectional view through the
de-ion unit 130¢ of Fig. 18 taken along the line
X XIT—XXII.
<% g, 1 shows in separated views the various
“‘members, which, when assembled together form
the. de-ion unit 36 shown in Fig. 3. Thus Fig.

1-A shows the insulative pieces alone in ‘their
proper space relationship, and Fig. 1-B shows the
metallic pieces alone in their proper space rela-
tionship. Referring to Fig. 1 and Fig. 3, it will
be noted that the resulting structure comprises a
pair of spaced parallel primary plates 3}, 32, hav-
ing .a pair of spaced parallel end plates 33, 34
joined to their upper ends (the plane of the end
plates 33, 34 being at right angles to the plane of
the plates 31, 32), with a set of spaced parallel
secondary plates 37 placed between and parallel
to the end plates 33, 34. All of the above three
pairs- or. sets of plates are made of metal, as is
indicated in Fig. 1-B. The pair of baffles 35, 36

(see Fig, 1-A) are of insulating material and sup-
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port the set of plates 37 between the primary end
plates 33, 34.

Fig. 2 shows a diagrammatic sketch of a de-ion
circuit breaker and Fig. 15 shows in elevation &
view of the structure of a circuit breaker using
s-ven of the improved de-ion units 30. ‘The im-
proved arc splitting devices or de-ion units 30
are racked in a holding box 20 which is support-
ed by the frame 21. Electrical connection to the
circuit breaker are made at 22 and 23. Oninter-
terupting the circuit, the main arc is drawn be-
tween the fixed contact 24 and the movable con-
tact 25, the moving contact 25 being operated by
the lever mechanism 26. The main arc formesd
between the separable contacts 24 and 25 is moved
upwards and transferred to the arcing horns 21
and 28, where it is extended and directed into the
improved arc splitting devices 30. The improved
arc splitting devices or de-ion units 30 may have
a structure similar to that shown in the perspec-
tive views of Fig. 3 and Fig. 6. Face and section-
al views of the structure of a circuit breaker
using a series assembly of seven of the improved
de-ion units 30 are shown in Figs. 15, 16, and 17,
while similar views of the structure of a circuit
breaker using a series assembly of six of the im-
proved de-ion units 130 are shown in Figs. 18 to
22.

Fig. 3 shows a structure for defining the paths
and motions of the arc elements or sections to
give final translational motion in an open-ended
path. The primary arc splitting plates are indi-
cated by 31 and 32. The end plate 33 is joined
to the upper end of 31, and the end plate 34 to
the upper end of 32. These plates 3i to 34 are
made of conducting material. The insulating
baffies 35 and 26 are adapted to support the con-
ductive secondary arc splifting plates 31a, 310,
37c, etc., between the primary metal end plates
33 and 34. The numbers 38 and 39 indicate those
edges of the primary arc splitting plates 3t and
32 which serve as arcing guides to extend and
orient the primary arc existing between the points
40 and #41. The arrowed heavy dotted line 50,
51, 52, 53, 54, 55, and 56 indicates the flow of cur-
rent after the secondary arc elements have been
formed. -

Figs. 15, 16 and 17 show elevation, plan and
cross sectional views of an arc extinguisher using
seven de-ion units 30a to 30g. Each of these de-
jon units is similar to the one shown in perspec-
tive in Fig. 3, except that eight secondary arc-
splitting plates 37a to 3Th are shown in lieu of
the five shown for descriptive purposes in Fig. 3.
The identifying numbers used to indicate the
parts of unit 30 in Fig. 3 are used to indicate the
same parts in the Figs. 15, 16 and 17. Referring
to Figs. 15 and 16, the uprights 2ta, 21b are made
of insulating material and support the cross
pieces 20a and 20b, also made of insulating ma-
terial, to form a box or rack to hold the seven
de-ion units 30a to 30g. The arcing horns 27 and
28 are bolted to the uprights 21b and 2la respec-
tively, as shown. The stationary contact 24 is
supported from the arc horn 2T but insulated
therefrom by the block of insulation 18. “The
moving contact 25 may be actuated to open posi-
tion by any suitable type of operating mecha-
nism which may be provided with main contacts
for normally completing the circuit through the
circuit breaker. The line terminal 22 of the cir-
cuit connects to the stationary contact 24 and
the other line terminal 23 to the arc horn 28 and
th= moving contact 25. The coils 61a and 61b of
Figs. 16 and 17 are positioned in grooves provid-
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ed in the insulating cross pieces 20a and 205.
When energized, the coils 6la and 61b provide a
"magnetic field transverse to the path of the main
arc and thus deflect the main arc into and past
the primary arc splitting plates 31 and 32 of each
de-fon unit 30. The cofls 6la and 61b are con-
nected in series by the jumper 60q (Fig. 16),
with one end of the coil 61 connected to the sta-
tionary contact 24 through the conductor 60
(Figs. 15 and 17), and the other end of coil 6la
returned to arc horn 21 through -the conductor
$0b (Fig. 16). The coils 84z and 64b of Figs. 15
and 16 are positioned in grooves rrovided in the
insulating uprights 2ia and 20, When ener-
gized, the colls 64a and 64b create a magnetic
fleld through the secondary array of such direc-
tion as to be transverse to the path of the second-
ary arc elements formed between the secondary
arc-splitting plates 31 in each de-ion unit 30.
The coils 64z and 64b ars connected in series by
the jumper 63z (Fig. 16), with the other end of
colls 64a connected through conductor 63 to the
end secondary switching plate 371k of d~-ion unit
30g (Fig. 16), and the other end of coil 64b re-
turned to line terminal 23 through the conductor
83b (Fig. 15).

Referring to Pig. 15, when ths arcing contacts
24, 25 are separated an arc is formed between
them and the current flow is, line terminal 22 to
stationary contact 24, to movable contact 23, and
return to line terminal 28, The arc flame is then
moved upward between the arc horns 21 and 28,
the transfer of one end of the arc from stationary
contact 24 to arc horn 271 automatically switch-
ing in coil 61 so that the line current must now
flow from line terminal 22, to stationary contact
24, through conductor 69, coil 81 to arc horn 217,
and thence through the arc to arc horn 28 and
return to the line terminal 23. The connections
and current flow through the coil 61 are indicated
schematically in Fig. 5, and the arrow 62 indi-
cates the direction of the magnetic field H pro-
duced by the coil 61, Referring back to Fig. 15,
the magnetic fleld deflects the arc flame upwards
into the primary arc-splitting plates 31, 32 of
each of the seven de-ion units 30q to 30¢g shown.
The main arc is thus divided into g plurality of
shorter arcs or primary arcs by the seven de-ion
units 38a to 80g. It is to be pointed out that the

apparatus and method used to create and deflect -

the main arc into the primary arc-splitting plates.
where it is divided into g plurality of primary
arcs, follow conventional practice and are well
kncwn to the art, According to this modification
of the invention (the de-ion unit 30 of Fig, 3),
the primary arc existing between each pair of
primary arc-splitting plates 31, 32 of each de-ion
unit 30 (Fig. 3 or 15) is then moved upwards, ex-
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tended and oriented to a line of position abov>

and substantially at right angles to the line of
position of the original primary arc. FEach ex-
tended and reoriented primary arc is then moved
into the secondary array of its de-ion unit 39
where it is further subdivided into a plurality of
secondary arc¢ elements until the arc is extin-
guished. :

By referring to tha perspective view of one of
the de-ion units 30 shown in Fig. 3 it will become
clear how the structure of a de-jon vnit 39 ex-

tends, orients, and further subdivides each pri- 7

Inary arc element. As mentioned above, when
the main arc strikes the primary arc-splitting
Plates 3{ and 32, it is subdivided to form g pri-
mary arc between the primary plates 81 and 32.
The primary arc

moves upward between the ;

[t

plates until the hot spot 40 on plate 31 reaches
the arcing runner 38, and the hot spot 4 on plate
32 reaches the arcing runner 39. Since the pri-
Mary arc between 40 and 41 is still being deflect-
ed upwards by the magnetic field, the hot spot 40
moves along 38 to point 40a, while the hot spot &1
moves along 39 to point 41¢. It will be noted that
this movement of the arc hot spots along the arc-
Ing runners results in both extending the primary
arc and in substantially reorienting it to a posi-
tion at right angles to the direction of the main
arc. Ultimately the hot spot 49 reaches the end
plate 33 of plate 31, and hot spot 41 reaches the
end plate 34 of plate 32. In this position, it will
be noted that the primary arc has been extended
co that it exists between end plates 33 and 34,
and has thus been oriented to a position at right
angles to the original main arc path, As the ex-
tended and orienteq primary arc is further de-
flected upwards by magnetic or mechanical
means, it will strike the arc recciving means of
the secondary arc splitting plates 37a, 319, 3¢,
etc.. which then divide the primary arc into a
plurality of secondary arc elements. The second-
ary arc elements are deflected vertically upward
between the secondary arc splitting plates 3a,
31b, 31c, etc., until the arc is extinguished. The
Secondary arc splitting plates 37 may all be simi-
lar to the plate 318 shown in dotteq outline, and
may be constructed with g substantially V-shaped
notch at the bottom to assist in guiding and ex-
tinguishing the deflected arc element.

Fig. 4 shows a box 20 for holding a plurality
of the arc splitting units 39. As shown in Fig,
2 or 15, the box 20 holding the racked units 30
over the arc forming
contacts 24 and 25. Referring to Fig. 4, the H
arrow 62 indijcates the instantaneous direction of
the deflecting magnetic fleld H required to deflect
the main are upward before it has been oriented,
while the arrow §5 indicates the instantaneous
direction of the deflecting magnetic fleld H re-
quired to deflect the secondary arcs (having the
instantaneous direction of current flow 50 to 5
shown in Fig. 3) upward after they have been
oriented to g position substantially at right
angles to the original direction of the main arc
rath. One means of

‘erence to the instantaneous direction of the ar-

rows for representing current flow. When A. C.
current is being used, of course, the arrows
reverse direction for each half cycle.

Fig. 5.is a schematic view of the flow of current
through a de-ion circuit breaker utilizing a ply-
rality of units 80 and having coils 61 and 64 for
producing the magnetic fields 62 and 65. The
basic numbers identifying the parts of the elr-
cuit correspond to those used in Figs. 2. 3, 4, 15,
16 and 17. 1t will be noted that the H magnetic
fleld 62 is positioned so that when the main arc
is drawn between the arcing contacts 24, 2%, and
27, it is deflected upwards into the are receiving
means of plates 31, 32, and that the magnetie
fleld 65 is rositioned so that after the elements
of the subdivided main arc are extended and
oriented they will be deflected upwards into the
arc receiving means of the secondary arc splitting
plates 3Ta, 37b, ete. As shown in the diagram,
conventional means have been provided for the
arc path to perform ga switching operation which
first produces the § magnetic field 62, and then
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produces the field 65. When the arcing contacts
24, 25 separate an arc is formed which then
moves upwards until it is petween the arc horns
27 and 28. It will be observed that when one
end of the arc transfers itself from 24 to 27 that
the coil 61 is inserted in series therebetween, and
consequently the line current then flows through
it and creates the magnetic fleld 62. After the
arc has been deflected upwards into the primary
arc splitting plates, the current path is 22, 24,
60, 61, 60b, 27 and 50, through the series of pri-
mary plates 31, 32 to 23. As each primary arc
element is extended and oriented in each of the
series of units 30, the current flow in each is
" as previously described for Fig. 3. However, the
end unit (here 30e) has its last secondary plate
(here 31b) connected to the colls 64 through lead
3, so that when the arc path reaches this plate
it automatically transfers the flow of current to
coil 64. The switching secondary plate 31b may
be so adapted as to form and position as to
produce the magnetic field 65 at the most op-
portune moment, in order that the oriented sec~
ondary arc elements will have 2 suitab’e deflect-
ing field §5. It is to be noted that the flow of
current through each of the units 30 is in the
form of a single loop in each of them (path 3I,
51, 52, 33, 53, 34, 54, 32, and
tain applications may self-produce the required
field §5 without the use of external magnetizing
coils 64a and 64b.

Fig. 6 shows a structure for defining the paths
and motions of the arc elements to give final
radial rotation thereof in a plurality of circular
recurrent paths. The primary arc splitting plates
are indicated by 131 and 132. The inner cylin-
drical member 133 is joined to the upper end
of plate 131, and the outer cylindrical member
134 is joined to the upper end of plate 132. The
insulating members 129, 135 and 136 are adapted
to support the cylindrical secondary arc splitting
plates 13T7e, and 137b. For clarity, only two
cylindrical plates 137 are shown here, although
it is obvious that as many such cylindrical plates
137 can be used as considerations of spacing and
size permit. (In Figs. 18 to 22, for example, five
concentric cylindrical secondary plates 137a to
187e, have been shown.) Plece 119 is an in-
sulative bafle. The numbers 138 and 138 indi-
cate the edges of the primary arc solitting plates
131 and 132 (or 134) which serve as arcing suides
to extend and orient the primary arc existing
petween the points 140 and 141,

Referring to Fig. 6, it is noted that the cylin-
ders which serve as the secondary arc splitting
plates are formed by cutting out a 180° sector
from the cylinders as shown. This would require
that the extended and oriented primary arc ele-
ment should be in a vertical radial position as
it entered the secondary arc splitting plates.
However, as a matter of practical design, it mieht
be more desirable that the said primary arc ele-
ment should be in a horizontal radial position

51aq), which for cer-
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and be moving upwards as it entered the sec- .

ondary arc-splitting plates. (The units 130
shown in Figs. 18 to 22 are made in this manner.)
The cutting out of the 180° sector from the cylin-
ders as shown here in Fig. 6 served to clarify
the drawings and the description of the operation
of the device. However, by cuiting out a 90°
sector from all of the cylinders, as indicated by
the dotted line extension of the cylinders 137a
and 137 in Fig. 7, and as shown in Figs. 18 to
92, the primary arc element would be in a hori-
zontal position while entering the secondary arc

85

70
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“ary arc splitting plates 131a,

' 8

splitting plates. With such a construction, of
course, it would be necessary to modify pieces 136
and 136 as to their shape and the locations of the
venting holes as is shown in Figs. 20 and 21.
These minor mechanical details are more or less
obvious. Also, the arc recelving means of 131
may be notched similar to 31b of Fig. 3, or similar
to 131 of Fig. 6. :

Fig. 7 shows the conductive cylindrical second-
131b. Fig. 8 shows
the three insulative members {35, 129 and 136
in the same relative space positions that they
occupy in the assembled unit 130 shown in Fig. 6.
These members are provided with grooves to re-
tain and support the cylindrical members (33,
134, 137a and (370.

Figs. 18 to 22 show elevation, plan and cross
sectional views of an arc extinguisher using six
de-ion units 130a to 130f. Each of these de-ion
units is similar to the one shown in perspective
in Fig. 6, except that five cylindrical secondary
arc-splitting plates 137a to 137e are shown in Heu
of the two shown for descriptive purposes in Figs.
6 and 7. The identifying numbers used to indi-
cate the parts of unit 130 in Fig. 6 are used to
indicate the same parts in Figs. 18 to 22. Re-
ferring to Figs. 18 to 21, the uprights 121a, 121d
are made of insulating material and support the
cross pieces 120a and {200, also made of insulat-
ing material, to form a box or rack to hold the
six de-ion units 130¢ to {30f. The arcing horns
(21 and 128 are bolted to the uprights {216 and
{2{a respectively, as shown. The stationary con-
tact 124 is supported from the arc horn 127 but
insulated therefrom by the block of insulation
{18. The moving contact 125 may be actuated to
open position by any suitable type of operating
mechanism which may be provided with main
contacts for normally completing the circuit
through the circuit breaker. The line terminal
122 of the circuit connects to the stationary con-
tact 124 and the other line terminal 123 to the
are horn 128 and the moving contact 125. The
coils 16la and 1615 of Figs. 18, 19, and 20 are
positioned in grooves provided in the insulating
cross pieces 120a and 120b. When energized, the
coils 186le and (61D provide a magnetic field
transverse to the path of the main arc and thus
deflect the main arc into and past the primary
arc-splitting plates 131 and 132 of each de-ion
unit 130. The colls (6la and 161b are connected
in series by the jumper i6Ca (Fig. 20), with one
end of the coil (61b connected to the stationary
contact (24 through the conductor 160 (Figs. 18
and 20), and the other end of coil 161a returned
to arc horn 27 through the conductor 160b (Fig.
20). The coils 16da and 164b of Figs. 18 and 19
are positioned in grooves provided in the insulat-
ing uprights {2la and {2ib. When energized,
the coils I64c and 164D create a magnetic fleld -
through the secondary array of concentric cylin-
ders of such direction as to be parallel to the
common axis of the cylinders and thus transverse
to the paths of the secondary arc elements
formed between the cylindrical secondary arc-
splitting plates 137 in each de-ion unit 130. The
coils 164a and 164b are connected in series by the
jumper 163a (Fig. 18), with the other end of coil
164a connected through conductor 163 to the end
secondary switching plate 137a of de-ion unit
{30a (Fig. 18), and the other end of coil 164b
returned to line terminal 123 through the con-
ductor 163b (Fig. 18).

Referring to Fig. 18, it will be seen that the
circuit breaker apparatus for drawing out the
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main are, and the wirlng connections for ener-
gizing the magnetic deflecting coils, are the same
as for those previously described in connection
with Pig. 15. In thig regard, it is to be pointed
out that the apparatus and method used to create
and deflect the main arc into the pPrimary arc
splitting plates, where it is divided into a plu-
rality of primary arcs, follow conventional prac-
tice and are well known to the art, According
to this modification of the invention (the de-ion
unit 130 of Fig. 6), the primary arc existing be-
tween each pair of primary arc splitting plates
131, 132 of each de-ion unit 130 (Fig. 6 or 18)
is then moved upwards, extended and oriented
to a line of position above and Substantially at
right angles to the line of position of the orig-
inal primary arc. Each extended and reoriented
primary arc is then
means of the secondary array of its de-ion unit
I30 where it is further subdivided into a plu-
rality of secondary arc elements. These second-
ary arc elements are then rotated radially by
magnetic means in a recurrent circular path as
defined by the concentric cylinders of the sec-
ondary array until the arc is extinguished,

By referring to the perspective view of one of
the de-ion units 130 shown in Fig. 6 it will be-
come clear how the structure of a de-ion unit
130 extends, orients, and further subdivides each
primary arc element into a plurality of second-
ary arc elements and then causes them to rotate
radially along a cireular recurrent path. As
mentioned above, when the main arc strikes the
primary are splitting plates 131 and 132 it is
subdivided to form g primary arc element be-
tween plates 131 and 132. The primary arc ele-
ment moves upward between these plates until
the hot spot 140 on plate 131 reaches the arcing
runner 38, and the hot spot 141 on plate 132
reaches the arcing runner 139. Since the primary
arc between (40 and 141 is still being deflected
upwards by the magnetic field, the hot spot 140
moves along 138 to point 140a, while hot spot 144
moves along 139 to point (4fa. It will be noted
that this movement of the arc hot spots along
the arcing runners results in both extending the
primary arc and in substantially reorienting it
to a position substantially at right angles to the
direction of the main arc. Ultimately the hot
spot 140 reaches the inner cylindrical member
133 of plate 131, and hot spot 141 reaches the
outer cylindrical member (34 of plate 132. In
this position, it will be noted that the primary
arc has been extended between the cylinders 133
and 134, and reoriented to a radial position sub-
stantially at right angles to the main arc. As the
extended and oriented primary are is further de-
flected by magnetic or mechanica] means, it will
strike the arc receiving edges of the secondary
arc splitting plates 137a and 131b, which then
subdivide the primary arc into g plurality of
radial secondary arc elements. Tt is to.be noted
that the secondary arc elements are radial to the
axis of the cylinders, so that when a magnétic
field {85 is applied parallel to the axis of the
cylinders, the radial secondary arc elements are
rotated counter-clockwise between the surfaces
of the cylindrical members. The insulative end
Plece 135 (see Fig. 8) has its inside surface cut
as a spiral wedge, which serves to guide the radial
secondary arc elements along the axis into the
cylindrical region of unit 130 between the disc
like insulative members 129 and 136. In this
region the secondary arc elements can be radially
rotated by the magnetic field |65 around the

moved into the are receiving.
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circular recurrent path defined by the concentric
cylinders until extinguished. As :shown in Pig, 8,
the end disc 136 can be provided with slots to
aid In venting the air heated by the ares.

A plurality of the units 130 shown in Fig. 6 can
be racked side by side in a suprorting box like
structure 20, Pigs. 2 and or a boxlike structure
120—121, Figs. 18 to 20, When properly racked
the axis of each unit 130 will line up along a com-
mon line, and each insulative ‘end member 136
and metal plate 132 wil be pressed against the
plate 131 of the adjacent unit 130. When so
racked, if we consider two units {30a and (300,
with unit 130e in front of unit 130, it will be
noted that the piece 135b of the back unit will be
next to the.piece 136a of the front unit so as
to cover up the left hand side of piece 136q. For
this reason, no vent holes are shown in the left
hand side of the insulative piece 136. However,
it will be observed thaj the insulative piece 135
can be cut thinner at its lower half so0 as to pro-
vide space for additional venting holes in piece
136 if required.

It is to be noted that the cylindrical plates 137
and the end plates 133, 134 which make up the
secondary array of arc splitting plates in Figs, 6
and 18 to 22 constitute &’ closed loop. Further-
more, if the de-ion units {30 are used to inter-
rupt alternating currents the coils which supply
the magnetic deflecting fields must also be ener-
gized with alternating currents. As a result, the
varying magnetic fields will induce eddy currents
in the closed loops of the cylindrical plates 133,
134 and 137 by transformer action, These eddy

5 currents may be prevented by the conventional

method of cutting g longitudinal slot in each cy-
lindrical member which forms a closed loop, tak-
ing care to stagger the position of each siot with
respect to the position of the slots in adjacent cyl-
Inders. It will be obvious, of course, that when
the de-fon units 130 are used to interrupt direct
current eircuits this problem will not arise, and
the slots may be omitted.

Fig. 9 is a schematic sketch of the flow of cur-
rent through a de-ion circuit breaker utilizing a
plurality of units 130 ( 130a, 138, 130c, ete.). The
coils for producing the indicated magnetic fields
H, arrows 162 and 165, are not shown, since they
can be similar to those already described for Fig.
5. The numbering of the parts in Fig. 9 corre-
sponds substantially to those used in Figs. 6, 7,
and 18 to 22. The diagram shows the flow of cur-
rent through the units 130 after the main are
has been finally subdivided into secondary arc ele-
ments which are being radially rotated in a cir-
cular path defined by the concentric cylindrical
surfaces of the device. At this time, the current
(instantaneous) flow is, as indicated by the cur-
rent arrows, along 150, 151, 152 to 133, 153 to 131a,
1370, 134, along 154 to 132, and so on through the
succeding units 130.

Fig. 10 shows a structure for defining paths
and motions .of the arc elements to give a final

' cylindrical rotation thereof in a plurality of cir-
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cular paths. The concentric cylinders which are
adapted to form the primary arc splitting plates
are Indicated by 231 and 232. The disc-like end
plate 233 is joined to the end of cylinder 231, and
the disc-like end plate 234 to the end of cylinder
232. The cylindrical insulating bafles 236 (inner
cylinder) and 235 (outer split cylinder) are
adapted fo support between them the disc-like
secondary arc splitting plates 231q, 2370, ete., said
plates being arranged parallel to one another and
Spaced along & common axis, The numbers 238
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and 289 indicate the edges of the cylinders form-
ing the primary arc splitting plates 23 and 232
which serve as arcing guides to extend and orient
the primary arc existing between the points 240
and 244.
Fig. 11 shows the disc-like annular ring conduc-

tive plate 231, a plurality of which are used as

secondary arc splitting plates in unit 230 of Fig.
10. Fig. 12 shows the cylindrical insulative piece
229, which is part of the unit 230 shown in Fig. 10.
The piece 229 can be so formed as to fit between
the two concentric cylinders 231 and 232 of unit
230, or as shown it may have a diameter slightly
greater than that of the outer cylinder 232, in
which case 8 slot for engaging the end of 232 must
be cut into the left side arm of piece 228. The
slot in the right side arm of 229 is for engaging
the end 232L of a left cylinder unit 2301, which is
substantially the reverse, as regards the construc-
tion and the motion of the arc elements shown
for the right cylinder unit 230R actually illus-

trated in Fig. 10. The difference between the-

right cylinder 230R and the left cylinder 230L
construction can be more clearly described later
when reference is made to Fig. 14 which shows a
diagrammatic line sketch of instantaneous cur-
rent flow in both 230R and 230L.

Fig. 13 shows the cylindrical insulative mem-
pers 235, 236, 236a to 236c in the same relative
space positions that they occupy in the assembled
unit 230 shown in Fig. 10. In the assembly, the
secondary arc splitting plates 237 fit over the
center cylinder 236, and are spaced from one an-
other by the cylindrical collars 236a, 236D, etc.,
which fit over the center tube 238.

Referring to Fig. 10, in the operation of the de-
jon unit 230 the main arc is deflected upwards
into the primary arc splitting plates 23! and
232 which are arranged transverse to the main
arc path. When the main arc strikes the primary
are splitting plates 231 and 232 it is subdivided to
form a primary arc element between the two cy-
lindrical surfaces or plates 23f and 232. The
primary arc moves upwards between these plates
until the hot spot 246 on plate 231 reaches the
arcing runner 238, and the hot spot 241 on rlate
232 reaches the arcing runner 239. With means
being provided for creating a radial magnetic
field in 230, as will be explained later with refer-
ence to Fig. 14, the primary arc between 240 and
241 will be deflected by this radial magnetic fleld
so that hot spot 240 moves along the arc runner
238 to point 240¢, while hot spot 241 moves along
arc runner 239 to point 24l¢. It will be noted
that this movement of the arc hot spots along the
arcing runners results in both extending the spots
along the arcing runners results in both extend-
ing the primary arc and in reorienting it to a
position substantially at right angles to the di-
rection of the main arc. Ultimately the hot spot
240 reaches the disc member 233 which is joined
to the cylindrical plate 231, and hot spot 23l
reaches the disc memkber 234 which is joined to
the cylindrical plate 232. In this position, it will
be noted that the primary arc has been extended
between the end discs 233 and 234, and reoricnted
to a position substantially at right angles to the
main are. As the extended and oriented primary
arc is further deflected by magnetic means, it
will strike the edges of the secondary arc split-
ting plates 23Ta and 231b, which will divide the
primary arc into a plurality of cylindrical sec-
ondary arc elements. It is to be noted that the
secondary arc elements are then parallel to the
common axis of the cylinders, so that when a
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magnetic fleld is applied radial to the axis of the
cylinders, the cylindrical secondary arc elements
are rotated clockwise between the surfaces of the
dise plates 237a, 231b etc. The insulative split
cylinder 236 is coiled spiral like, which serves to
guide the cylindrical secondary arc elements in a
spiral path around the axis into the circular inner
cylindrical region of unit 230 between thecylinders
235 and 236. In this region the secondary arc
elements can be cylindrically rotated by the radial
magnetic field around the circular recurrent path
defined by the annular ring portion of the sec-
ondary arc splitting plates 237 until extinguished.
For venting purboses it is obvious that slots or
openings can be cut in the insulative piece 238
without adversely affecting the basic operation of
the device.

Referring to Fig. 10, it is to be noted that a
primary arc element formed between 231 and 232
is rotated through an arc of substantially 270°
while being extended and oriented before it strikes
the arc receiving edges of the secondary arc split-
ting plates. This 270° path of travel for the pri-
mary arc elements is purposely shown here for
the sake of clarifying the drawing and to facilitate
giving s clear description of the operation of the
device. However, as a matter of practical design,
it might be more desirable that the primary arc
element should be in a horizontal position and be
moving substantially upwards as it enters the sec-
ondary arc splitting plates. This requirement
can be easily met structurally by rotating the
plates forming the secondary arc receiving means
substantially 180° from the position shown. This
would place said arc receiving means on the left
side of unit 230, with the opening facing down-
ward. With the arc receiving means of the sec-
ondary arc splitting plates 237 in this position,
the primary arc element formed between primary
are splitting plates 231 and 232 will move through
substantially 90° of the circumference of 230 while
being extended and oriented, and will be moving

- substantially upwards as it enters the secondary
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arc splitting plates. }

Fig. 14 is a schematic sketch of the flow of cur-
rent through a de-ion circuit breaker utilizing two
units constructed similar. to 230. In this connec-
tion, it is to be noted that the units are assembled
on a common axis, the unit on the right side being
designated by the name “right cylinder” unit 230R
and the one on the left by the name “left cylin-
der” unit 236L. The structure shown in Fig, 10
is for a “right cylinder” unit 230R. The func-
tional operation of the units 230R and 230L are
similar, but it will be observed that the direction
of rotational movement and of the flow of current
of the arc elements in unit 230L is the reverse or
opposite of that in unit 230R. In keeping with
the above, the radial magnetic field 265R for
230R is directed outwards, while the radial mag-
netic field 265L for 2301 is directed inwards. In
the Fig. 14 these magnetic fields are indicated as
arrows H extending radially from the dotted line
cylinder which is shown extending through both
units 230L and 230R, one end being instantane-
ously designated “N” and the other “S.” The
means for obtaining a magnetomotive force could
ke a DPermanert magnet substantially as in-
dicated by the dotted cylinder where the device
was used to interrupt a direct current source. For
interrupting alternating currents, the magnetiz-
ing force can best be obtained by using coils en-
ergized by the current being interrupted. Obvi-
ously, in an A. C. circuit breaker, the direction
of current flow and of magnetic flelds are only
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instantaneously true, as is well known in the art.
The numbering of the parts {n Fig. 14 corresponds

to those used in Figs, 10, 11, and 13. The dia- |

gram shows the flow of current through the units
238R and 230L after the main arc has been finally
subdivided into secondary arc elements which are
being cylindrically rotated in a circular path de-
fined by the parallel coaxial annular ring sur-
‘faces 237 of the device. With respect to the right
cylinder unit 230R, the current flow at this time
is, as indicated by the current arrows, from 234
along 252R, 233R, 253R, 237aR, 23THR, 2R,
284R and 255R to 232R, and thence along 28R
to the next unit or to the return circuit. For
the left cylinder 230L, a similar numerical
sequence exists, if one follows a path from 231
against the current arrows to primary plate 2321,
It will be noted that the cylindrical secondary arc
elements are rotated clockwise in 230R, and
counterclockwise in 230L, as is indicated by the
dotted arrows. Only one pair of right and left
units 230R and 230L is shown in Fig. 14, but it is
obvious that a. plurality of the units 238 can be
racked so that their primary are splitting plates
232L, 231, 232R are in series with each other, in a
manner substantially similar to that previously
shown for units 30 and 30.

The above describes the basic operation of my
improved de-ion circuit breaker as applied to
the three variat.ons in structure shown. In the
interest of clarity the drawings showing the
members of the various structures in their basic
operative positions have been depicted as simply
8s possible, in order to better illustrate the essen-
tial character of the invention. As a8 matter
of practical construction, it is obvious that the
insulative members supporting arc splitting mem-
bers can be slotted and grooved to receive the
edges of the arc splitting members, and thus
assist in preventing the arc flame trom flashing
around the arc splitting members. In order to
assist in guiding the moving arc elements along
the arc running paths in the various structures
as are defined by the conducting arc splitting
members and the sides of their insulative sup-
porting members, the surface of the conducting
members can be given a central raised contour
along the line of the defined arc running path.
In the drawings the conducting members are
shown with square edges, but it is obvious that
these could be formed with their edges rounded
In such a manner as to reduce the concentra~
tion of voltage stresses. Similarly, mechanical
changes can be made in notching the arc receiy-
ing means of the plates, in making provisions
for venting, and for preventing creepage and
voltage breakdown in accordance with principles
commonly employed in the art, without depart-
ing from the spirit of the invention as shown
and described.

In the drawings shown the various structures
have been adapted to extend and orient the
primary arc element to a line of position sub-
stantially at right angles to the line of the main
arc before dividing each primary arc into sec-
ondary arc elements. It is obvious that the 80°
angle of orientation of the primary arc element
as shown is not a necessary restriction. For
example, in Fig. 3 the secondary array is shown
oriented at a 90° angle with the line of the pri-
mary array, but as far as electrical considera-
tions are concerned, could just as well be at
some other angle, such as 45°, for example. As
& matter of practical construction, however, the
structure of Fig. 3 with the 90° angle of orienta-
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would be required
lnzleo‘f”o;lelx;ot:ﬁon. A similar
reasoning can ollowed with regard
other structures shown.

members can be conveniently formed. However,
it is readily apparent that are splitting members
could be introduced at intermediate positions
between the original position of the primary
arc and the final position of the successively
extended and orfented are. Such an increase in
the degree of arrays would follow readily from
the ideas disclosed in this invention, but from
& practical viewpoint it is apparent that such
an operational cascading of arrays would result
in a more complex physical structure.

The use of this invention, in which a portion
or element of the arc is extended and oriented
to a position which permits the use of an in-
creased number of arc splitting members, gives
rise to many advantages. The arc splitting
members can be constructed from sheets of con-
ducting material formed into flat or cylindrieal
shapes. The use of an increased number of arc
splitting members for given considerations of
size and space enables the device to interrupt
greater voltages and currents than would other-
wise be possible. The device as {llustrated in
Fig. 3 is, for example, relatively simple mechan-
ically, so that problems of construction and repair
or maintenance are reduced to s minimum. Also,
the open-ended path of deflection of the arc
permits the use of a simple magnetic circuit.
The device of Fig. ¢ provides for a recurrent
circular are running path, in which the secondary
arc elements are rotated radially. In this case
also, it will be observed that g simple transverse
magnetic circuit is all that is required to give
the desired recurrent radial rotation of the final
secondary arc elements.

I claim:

1. In a eircuit interrupter, means for drawing
the main arc between a pair of separable con-
tact members, means for dividing said main are
into a plurality of series related primary arc ele-

- ments, means for extending and orienting at least

one of sald primary arc elements to a position
substantially askew to and at right angles to the
main arc path, means for dividing at least one
of said extended and oriented primary arec ele-
ments into a plurality of series related secondary
arc elements, and means for moving at least one
of said secondary arc elements along an open-
ended arc running path between spaced conduct-
ing members in a direction substantially per-
pendicular to the main arc path until extin-
guished. )

2. In g eircuit interrupter, a primary series
array of parallel spaced conducting members, a
secondary series array of parallel spaced con-
ducting members for substantially each pair of
members in the primary series array, said pri-
mary serles array being positioned along a line
substantially parallel to that of the main are
path and having the arc splitting means of its
members in a plane substantially transverse to
the main are, each of said secondary series ar-
rays having the arc splitting means of its mem-
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bers in a planec substantially parallel to the main
arc, substantially each pair of spaced conducting
members of said secondary series array deflning
an arc running path, means for drawing a main
arc between a pair of separable contact members,
means for causing said main are to pass into
. the arc spltting means of the primary scries
array where it is divided into a plurality of series
relgted primary arc elements, means for causing
substantially each primary arc element to pass
into the arc splitting means of a secondary series
array where it is subdivided into g plurality cf
series related secondary arc elements, and means
for causing substantially each secondary arc ele-
ment to move along an arc running path as
defined by its pair of spaced conducting mem-
bers in its secondary array until extinguished.
3. In a circuit interrupter, a primary series
array of parallel spaced conducting members, a
secondary series array of parallel spaced con-
ducting members for substantially each pair of
members in the primary series array, said pri-
mary series array being positioned along a line
substantially parallel to and above that of the
main arc path and having the plane of the arc
receiving means of its members substantially
transverse to the main arc path, -each of said
secondary series arrays being positioned along a
Iine substantially transverse to and above the
primary series array and having the plane of the
arc receiving means of its conducting members
in a plane substantially transverse to those of the
primary series array, means for drawing a main
arc between a pair of separable contact members,
means for defliecting said main arc into the arc
receiving means of the primary series array where
it is subdivided into a plurality of series related
primary arc elements, means for deflecting sub-
stantially each primary arc element into the arc
receiving means of a secondary series array where

it is subdivided into a plurality of series related

secondary arc elements, and means for causing
substantially each secondary arc element to move
. along an arc running path as defined by its pair
of spaced conducting plates in the secondary array
until extinguished. .
4. In a circuit interrupter, 2 primary series
" array of parallel spaced conducting primary arc
splitting members, a secondary series array of
parallel spaced conducting secondary arc splitting
members, said members having substantially de-
velopable surfaces, the plane of the arc receiving
portion of the primary members being arranged
substantially transverse to the main arc path,

substantially each pair of primary members hav- .

ing an extension for each primary member
adapted to form an end plate secondary member
in said secondary array, the plane of the arc
receiving portion of said end plate members being
arranged at an angle to the plane of the arc re-
ceiving portion of its primary member, said end

[

10

16

ment to move along an arc running path as de-
fined by the active surfaces of its pair of spaced
conducting secondary members in the secondary
serles array until extinguished.

5. In a circuit interrupter, a primary serles
array of paralle] spaced conducting primary
members, a secondary series array of spaced con-
ducting secondary members, said members having
substantially developable surfaces, said primary
members comprising substantially plane fiat
plates with a lower portion thereof adapted to

. receive an arc, the plane of the arc recelving
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plates being spaced substantially paraliel to each -

other, a plurality of spaced conducting secondary
members arranged between each pair of said end
plate members and having their active surfaces
substantially parallel to those of said end plate
members, means for causing said main are to pass
into the arc receiving means of the primary series
array where it is subdivided into a plurality of
series related primary arc elements, means for
causing substantially each primary arc element
to pass into the arc receiving means of a secondary
array where it is subdivided into a plurality of
series related secondary arc elements, and means
for causing substantially each secondary arc ele-

79
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portion of said primary members being arranged
substantially transverse to and above the main
arc path, substantially each pair of primary mem-
bers having an extension for each primary mem-
ber adapted to form an end plate member in said
secondary array, each of said end plates -com-
prising substantially a plane flat plate with a
portion thereof adapted to receive the end ter-
mination of an arc, the plane of the arc receiving
portion of said end plate members being arranged
at.an angle to the plane of the arc receiving por-
tion of its primary member, the active surfaces

= of said end plates being spaced substantially par-

allel to each other, the spacing between said end
plates being greater than the spacing between
their respective primary plates, a plurality of
spaced conducting secondary members arranged
between substantially each pair of said end plate
members and having their active surfaces sub- .
stantially parallel to those of said end plate mem-
bers, said secondary members comprising sub-
stantially plane flat plates with a lower portion
thereof adapted to receive and divide an are,
means for drawing an main arc between a pair-
of contact members, means for causing said main
arc to pass into the arc receiving means of the
primary series array where it is subdivided into
a plurality of series related primary arc elements,
means for causing substantially each primary arc
element to pass into the arc receiving means of a.
secondary series array where it is subdivided into
a plurality of series related secondary arc ele-

» ments, and means for causing substantially each

secondary arc element to move translationally
along an open-ended arc running path as defined
by the active surfaces of its pair of spaced con-
ducting secondary members in the secondary ar-
ray until extinguished.

'6. In a circuit interrupter, a primary array of
spaced conducting primary members, a second-
ary array of spaced conducting secondary mem-
bers, said members having substantially develop-
able surfaces, said primary members comprising
substantially plane flat plates with a portion
thereof adapted to receive an are, the plane of
the arc receiving portion of said primary mem-
bers being arranged substantially transverse to
the main arc path, substantially each pair of
rrimary members having an extension for each
primary member adapted to form an end plate

.secondary member in said secondary array, each

of said end plates comprising substantially a
plane fiat plate with a portion thereof adapted
to receive an arc, the plane of the arc receiving
portion of said end plate members being ar-
ranged substantially at right angles to the plane
of the arc receiving portion of its primary mem-
ber, the active surfaces of said end plates being
spaced substantially parallel to each other, the
spacing between said end plates being greater
than the spacing between their respective pri-
mary plates, a plurality of spaced conducting
secondary members arranged between each pair
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of said end plate members and having their ac-
tive surfaces substantially parallel to those of
said end plate members, said secondary members
comprising substantially plane flat plates with
a portion thereof adapted to receive an arc, means
for drawing a main are between a pair of con-
tact members, means for causing said main arc
to pass into the arc receiving means of the pri-
mary array where it is subdivided into a piu-
rality of series related primary arc elements,
means for causing substantially each primary
arc element to pass into the arc receiving means
of a secondary array where it is subdivided into
a plurality of series related secondary are ele-
ments, and means for causing substantially each
secondary arc element to move translationally
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along an open-ended are running path as defineg

by the active surfaces of its pair of spaced con-
ducting secondary members in the secondary ar-
ray until extinguished,

7. In an are extinguisher,
substantially plane primary
bers and a plurality of parallel plane secondary
arc splitting members, said members being
formed of conducting sheet material, said econ-
ducting members being spaced and supported by
insulative members with the plane of the primary
members being substantially transverse to the
plane of the secondary members, each of said
primary members having a connection of eon-
ductive material to an

a pair of parallel

secondary members. .
8. In a circuit interrupter, means for drawing
a main arc between a pair of separable contact
members, a plurality of spaced conducting pri-
mary are splitting members adapted to divide
said main arc into g Plurality of series related

20

25

30

40

45

: 18
primary are elements, spaced conducting mem-
bers adapted to extend and orient at least one
said primary arc elements to a line of posi-
tion substantially askew to and at right angles
to the main arc path, at least one conducting
secondary arc splitting member adapted to se-
ries divide at least one of said extended and
oriented primary arc elements into a pPlurality
of series related secondary arc elements, and
means for moving at least one of said secondary
arc elements along an arc running path between
spaced conducting members until extinguished.

9. In a circuit interrupter, at least one deion-
ization unit, said unit including a pair of spaced
conducting primary are splitting vertical plates
having their lower ends adapted to split and re-
ceive a transverse arc, each of said primary plates
having a vertical end-plate extension of con-~
ducting material joined to its upper end, saidq
vertical end-plates being substantially at right
angles to said vertical primary plates and spaced
substantially parallel to one another, a plurality
of spaced substantially paralle] secondary arc
splitting plates between said primary end-plates,
insulative means for positioning said secondary
arc splitting plates, and means for causing an
arc to pass into said unit.

HOWARD M. STROBEL.
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