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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 arc 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 arc is 
finally rotated like a cylindrical element or like a 
radial element along a substantial circular path. 
A more specific object of my invention is the 

provision of improved apparatus for a circuit 
interrupter having a plurality of de-ion units 
racked side by side in series connection, each of 
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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 pates with arc receiving 
means arranged substant ally transverse to the 
main arc path and having a suitable deflective 5 
means Or magnetic circuit adapted to move the 
main arc into its arc receiving means, whereby 
the main arc is moved into the arc receiving 
means of the first array of eah de-ion unit and 
separated into as many short or primary arcs 55 

2 
as there are de-ion 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 arcs 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 arc 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 method hereinafter described, illus 
trated in the accompanying drawings and defined 
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 foll 
lowing figures and the descriptions relating 
thereto. 

Fig. 1 is 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 view of a conventional 
mounting arrangement for a de-ion circuit 
breaker. 

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

Fig. 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 circuit breaker of the form shown in 
Fig. 15 which uses a plurality of the units shown in Fig. 3. 

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

Fig. 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 Fig. 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 

10 

or annular ring plates used in the unit shown 
in Fig. 10. 

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

Fig. 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-XV 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 
ly 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 Fig. 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. Fig. 22 is a cross sectional view through the 
de-ion unit f30e of Fig. 18 taken along the line 
XXII XXII. 

Fig. 1 shows in separated views the various 
members, which, when assembled together form 
the de-ion unit 30 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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4 
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 a 
view of the structure of a circuit breaker using 
stven of the improved de-ion units 30. The in 
proved arc splitting devices or de-ion units 30 
are racked in a holding box 20 which is support 
ed by the frame 2. Electrical connection to the 
circuit breaker are made at 22 and 23. On inter 
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 formed 
between the separable contacts 24 and 25 is moved 
upwards and transferred to the arcing horns 27 
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 
all 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 30 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 3 and 32. The end plate 33 is joined 
to the upper end of 3, and the end plate 34 to 
the upper end of 32. These plates 3 f to 34 are 
made of conducting material. The insulating 
baffles 35 and 36 are adapted to support the con 
ductive secondary arc splitting plates 37a, 3b, 
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 3 and 
32 which serve as arcing guides to extend and 
orient the primary arc existing between the points 
40 and 4. The arrowed heavy dotted line 50, 
5, 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 
ion units is similar to the one shown in perspec 
tive in Fig. 3, except that eight secondary arc 
splitting plates 37a to 37h 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 2a, 2 b 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 2 lb and 2 a respec 
tively, as shown. The stationary contact 24 is 
Supported from the arc horn 27 but insulated 
therefrom by the block of insulation 8. 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 
the moving contact 25. The coils 6 a. and 6b of 
Figs. 16 and 17 are positioned in grooves provid 
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ed in the insulating cross pieces 20a and 20b. 
When energized, the coils 6 la and 6b 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 3 and 2 of each 
de-ion unit 30. The coils 6 fa and 6b are con 
nected in series by the jumper 60a (Fig. 16), 
with one end of the coil 6 lb connected to the sta 
tionary contact 24 through the conductor 60 
(Figs. 15 and 17), and the other end of coil 6 fa 
returned to arc horn 27 through the conductor 
Bob (Fig. 16). The coils 4a and 64b of Figs. 15 
and 16 are positioned in grooves provided in the 
insulating uprights 2a and 2 lb. When ener 
gized, the coils 64a and 64b create a magnetic 
field 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 7 in each de-ion unit 30. 
The coils 6a and 6b are connected in series by 
the jumper 63a (Fig. 16), with the other end of 
collis 64a connected through conductor 63 to the 
end secondary switching plate 8th of d2-ion unit 
30g (Fig. 16), and the other end of coll 64b re 
turned to line terminal 23 through the conductor 
83b (Fig. 15). 
Referring to Fig. 15, when the 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 2 and 28, 
the transfer of one end of the arc from Stationary 
contact 24 to arc horn 27 automatically switch 
ing in coll 6 so that the line current must now 
flow from line terminal 22, to stationary contact 
24, through conductor. 60, coil 6 to arc horn 27, 
and thence through the arc to arc horn 28 and 
return to the line terminal 23. The connections 
and current flow through the coil 6 are indicated 
schematically in Fig. 5, and the arrow 62 indi 
cates the direction of the magnetic field H pro 
duced by the coil 6. Referring back to Fig. 15, 
the magnetic fled deflects the arc flame upwards 
into the primary arc-splitting plates 3, 32 of 
each of the seven de-ion units 30a to 30g shown. 
The main arc is thus divided into a plurality of 
shorter arcs or primary arcs by the seven de-ion 
units 3a to 30g. It is to be pointed out that the 
apparatus and method used to create and deflect 
the main arc into th9 primary arc-splitting plates. 
where it is divided into a plurality of primary 
arcs, follow conventional practice and are well 
known 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 3, 32 of each de-ion 
unit 30 (Fig. 3 or 15) is then moved upwards, ex 
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plates until the hot spot 40 on plate 3 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 4 is still being deflect 
ed upwards by the magnetic field, the hot spot 40 
moves along 38 to point 40a, while the hot spot 4f 
moves along 39 to point 4 a. 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 40 reaches the end 
plate 33 of plate 3, and hot spot 4 reaches the 
end plate 34 of plate 32. In this position, it will 
be noted that the primary arc has been extended 
So 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 oriented primary arc is further de 
flected upwards by magnetic or mechanical 
reans, it will strike the arc receiving means of 
the secondary arc splitting plates 3a, 37b, 37c, 
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 37a, 
3b, 87c, etc., until the arc is extinguished. The 
Secondary arc splitting plates 37 may all be simi 
lar to the plate 37b shown in dotted outline, and 
may be constructed with a 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 30. As shown in Fig. 
2 or 15, the box 20 holding the racked units 30 
is mounted in a frame 2 f over the arc forming 

tended and Oriented to a line of position above 
and Substantially at right angles to the line of 
position of the original primary arc. Each 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 the perspective view of one of 

the de-ion units 30 shown in Fig. 3 it will become 
clear how the structure of a de-ion unit 3) ex 
tends, orients, and further subdivides each pri 
mary arc element. As mentioned above, when 
the main arc strikes the primary arc-splitting 
plates 3 and 32, it is subdivided to form a pri 
mary arc between the primary plates 3 and 32. 
The primary arc moves upward between the 

3) 

contacts 24 and 25. Referring to Fig. 4, the H. 
arrow 62 indicates the instantaneous direction of 
the deflecting magnetic field H required to deflect 
the main arc upward before it has been oriented, 
while the arrow 65 indicates the instantaneous direction of the deflecting magnetic field H re 
guired 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 a position substantially at right 
angles to the original direction of the main arc 
path. One means of providing for energizing 
these two magnetic fields 62 and 65 is shown 
schematically in Fig. 5. In this figure and others, 
the instantaneous direction of the arrows rep 
resenting the magnetic field is always with ref 
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 plu 
rality of units 30 and having coils 6 and 6 for 
producing the magnetic fields 62 and 65. The 
basic numbers identifying the parts of the cir 
cuit correspond to those used in Figs. 2, 3, 4, 15, 
16 and 17. It will be noted that the H magnetic 
field 62 is positioned so that when the main arc 
is drawn between the arcing contacts 24, 25, and 
27, it is deflected upwards into the arc receiving 
means of plates 3, 32, and that the magnetic 
field 65 is positioned 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 8a, 37b, etc. As shown in the diagram, 
conventional means have been provided for the 
arc path to perform a switching operation which 
first produces the H 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 between 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 6 f is inserted in series therebetween, and 
consequently the line current then flows through 
it and creates the magnetic field 62. After the 
arc has been deflected upwards into the primary 
arc splitting plates, the current path is 22, 24, 
60, 6, 60b, 27 and 50, through the series of pri 
mary plates 3, 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 3 Tb) connected to the coils 64 through lead 
63, so that when the arc path reaches this plate 
it automatically transfers the flow of current to 
coil 64. The switching secondary plate 3b 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 a suitab'e deflect 
ing field 65. 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 3, 
5, 52, 33, 53, 34, 54, 32, and 5 fa), which for cer 
tain applications may self-produce the required 
field 65 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 3 and 32. The inner cylin 
drical member 33 is joined to the upper end 
of plate f3, and the outer cylindrical member 
34 is joined to the upper end of plate 32. The 

insulating members f29, 35 and 36 are adapted 
to support the cylindrical secondary arc splitting 
plates 37a, and 37 b. For clarity, only two 
cylindrical plates 37 are shown here, although 
it is obvious that as many such cylindrical plates 
37 can be used as considerations of spacing and 

size permit. (In Figs. 18 to 22, for example, five 
concentric cylindrical secondary plates 37a to 
Sle, have been shown.) Piere 9 is an in 

sulative baffle. The numbers 38 and 39 indi 
cate the edges of the primary arc splitting plates 
3 and 32 (or 34) which serve as arcing guides 
to extend and orient the primary arc existing 
between the points f40 and 4. 

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 might 
be more desirable that the said primary arc ele 
ment should be in a horizontal radial position 
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and be moving upwards as it entered the secr 
ondary arc-splitting plates. (The units 30 
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 cutting out a 90° 
sector from all of the cylinders, as indicated by 
the dotted line extension of the cylinders 37a 
and 37b in Fig. 7, and as shown in Figs. 18 to 
22, the primary arc element would be in a hori 
zontal position while entering the secondary arc 
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8 
splitting plates. With such a construction, of 
course, it would be necessary to modify pieces 35 
and 36 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 receiving means of 37 
may be notched similar to 37b of Fig. 3, or similar 
to 3 of Fig. 6. 

Fig. 7 shows the conductive cylindrical second 
ary arc splitting plates 37a, 37 b. Fig. 8 shows 
the three insulative members 35, 29 and 38 
in the same relative space positions that they 
occupy in the assembled unit 30 shown in Fig. 6. 
These members are provided with grooves to re 
tain and support the cylindrical members 33, 
34, 37a and 37b. 
Figs. 18 to 22 show elevation, plan and cross 

sectional views of an arc extinguisher using six 
de-ion units 30a to 30f. 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 37 a to 37e are shown in lieu 
of the two shown for descriptive purposes in Figs. 
6 and 7. The identifying numbers used to indi 
cate the parts of unit 30 in Fig. 6 are used to 
indicate the same parts in Figs. 18 to 22. Re 
ferring to Figs. 18 to 21, the uprights 12a, 2b 
are made of insulating material and Support the 
cross pieces 20a and 20b, also made of insulat 
ing. material, to form a box or rack to hold the 
six de-ion units 30a to 30f. The arcing horns 
27 and 28 are bolted to the uprights 2b and 
2 a respectively, as shown. The stationary con 
tact 24 is supported from the arc horn 27 but 
insulated therefrom by the block of insulation 

8. The moving contact 25 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 
22 of the circuit connects to the stationary con 
tact 24 and the other line terminal 23 to the 
arc horn 28 and the moving contact 25. The 
coils 6 a. and 6b of Figs. 18, 19, and 20 are 
positioned in grooves provided in the insulating 
cross pieces 20a and 20tb. When energized, the 
coils 6 a. and 6b provide a magnetic field 
transverse to the path of the main arc and thus 
defect the main arc into and past the primary 
arc-splitting plates 3 and 32 of each de-ion 
unit 30. The coils 6 a. and 6b are connected 
in series by the iumper 60a (Fig. 20), with one 
end of the coil 16 b connected to the stationary 
contact 24 through the conductor 60 (Figs. 18 
and 20), and the other end of coil f6 a returned 
to arc horn 27 through the conductor 60b (Fig. 
20). The coils 64a and 64b of Figs. 18 and 19 
are positioned in grooves provided in the insulat 
ing uprights 2 a. and 2 (b. When energized, 
the coils f 64a and 64b create a magnetic field. 
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 37 in each de-ion unit 30. The 
coils 64a and 64b are connected in series by the 
jumper 163a (Fig. 18), with the other end of coil 
64a connected through conductor 63 to the end 
secondary switching plate 37a of de-ion unit 
30a (Fig. 18), and the other end of coil 64b. 
returned to line terminal 23 through the Con 
ductor 63b (Fig. 18). 

Referring to Fig. 18, it will be seen that the 
circuit breaker apparatus for drawing out the 
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main arc, and the wiring connections for ener 
gizing the magnetic deflecting coils, are the same 
as for those previously described in connection 
with Fig. 15. In this regard, 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 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-lon 
unit 30 of Fig. 6), the primary arc existing be 
tween each pair of primary arc splitting plates 
3, 32 of each de-ion unit 30 (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 moved into the arc receiving. 
means of the secondary array of its de-lon unit 
30 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 30 shown in Fig. 6 it will be 
come clear how the structure of a de-ion unit 
30 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 circular recurrent path. As 
mentioned above, when the main arc strikes the 
primary arc splitting plates f3 and 32 it is 
subdivided to form a primary arc element be 
tween plates 3 and 32. The primary arc ele 
ment moves upward between these plates until 
the hot spot 40 on plate 3 reaches the arcing 
runner 38, and the hot spot 4 on plate 32 
reaches the arcing runner 39. Since the primary 
arc between 40 and 4 is still being deflected 
upwards by the magnetic field, the hot spot 40 
moves along 38 to point f40a, while hot spot 4 
moves along 39 to point 4 a. 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 40 reaches the inner cylindrical member 
33 of plate 3, and hot spot 4 reaches the 

outer cylindrical member 34 of plate 32. In 
this position, it will be noted that the primary 
arc has been extended between the cylinders 33 
and 34, and reoriented to a radial position Sub 
stantially at right angles to the main arc. As the 
extended and oriented primary arc is further de 
flected by magnetic or mechanical means, it will 
strike the arc receiving edges of the secondary 
arc splitting plates 37a and 37b, which then 
subdivide the primary arc into a plurality of 
radial secondary arc elements. It is to be noted 
that the secondary arc elements are radial to the 
axis of the cylinders, so that when a magnetic 
field 65 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 
piece 35 (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 30 between the disc 
like insulative members 29 and 36. In this 
region the secondary arc elements can be radially 
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circular recurrent path defined by the concentric 
cylinders until extinguished. As shown in Fig. 8, 
the end disc can be provided with slots to 
aid in venting the air heated by the arcs. 
A plurality of the units 30 shown in Fig. 6 can 

be racked side by side in a supporting box like 
structure 20, Figs. 2 and or a boxlike structure 
20-2, Figs. 18 to 20. When properly racked 
the axis of each unit 0 will line up along a com 
mon line, and each insulative end member 6 
and metal plate 32 will be pressed against the 
plate 3 of the adjacent unit 30. When so 
racked, if we consider two units 30a and lob, 
with unit 130a in front of unit Ob, it will be 
noted that the piece 35b of the back unit will be 
next to the piece 86a of the front unit so as 
to cover up the left hand side of piece 36a. For 
this reason, no vent holes are shown in the left 
hand side of the insulative piece 36. However, 
it will be observed that the insulative piece 35 
can be cut thinner at its lower half so as to pro 
vide space for additional venting holes in piece 36 if required. 

It is to be noted that the cylindrical plates 37 
and the end plates 33, 34 which make up the Secondary array of arc splitting plates in Figs. 6 
and 18 to 22 constitute a closed loop. Further 
more, if the de-ion units f30 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 33, 
34 and 37 by transformer action. These eddy 

is currents may be prevented by the conventional 
method of cutting a longitudinal slot in each cy 
lindrical member which forms a closed loop, tak 
ing care to stagger the position of each slot with 
respect to the position of the slots in adjacent cyl 
inders. It will be obvious, of course, that when 
the de-ion units 30 are used to interrupt direct 
current circuits 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 30 (30a, 30b, 30c, etc.). The 
coils for producing the indicated magnetic fields 
H, arrows 62 and 65, 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 30 after the main arc 
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 50, 5, 52 to 33, 53 to 37a, 
37b, 34, along 54 to 32, and so on through the 

Succeding units 30. 
Fig. 10 shows a structure for defining paths 

and motions of the arc elements to give a final 
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cylindrical rotation thereof in a plurality of cir 
cular paths. The concentric cylinders which are 
adapted to form the primary arc splitting plates 
are indicated by 23 and 232. The disc-like end 
plate 233 is joined to the end of cylinder 23, and 
the disc-like end plate 234 to the end of cylinder 
232. The cylindrical insulating baffles 236 (inner 
cylinder) and 235 (outer split cylinder) are 
adapted to support between them the disc-like 
secondary arc splitting plates 23a, 23b, etc., said 
plates being arranged parallel to One another and rotated by the magnetic field 65 around the 7s spaced along a common axis. The numbers 2 
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and 239 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 20 
and 24. 

Fig.11 shows the disc-like annular ring conduc 
tive plate 237, 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 23 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 a slot for engaging the end of 232 must 
be cut into the left side arm of piece 229. The 
slot in the right side arm of 229 is for engaging 
the end 232L of a left cylinder unit 230L, 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 
bers 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, 236b, etc., 
which fit over the center tube 236. 

Referring to Fig. 10, in the operation of the de 
ion 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 
arc splitting plates 23 and 232 it is subdivided to 
form a primary arc element between the two cy 
lindrical surfaces or plates 23 and 232. The 
primary arc moves upwards between these plates 
until the hot spot 240 on plate 23f reaches the 
arcing runner 238, and the hot spot 24 on plate 
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 
24 will be deflected by this radial magnetic field 
So that hot spot 240 moves along the arc runner 
238 to point 240a, while hot spot 24 moves along 
arc runner 239 to point 24 fa. 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 23, and hot spot 24 
reaches the disc member 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 reoriented 
to a position Substantially at right angles to the 
main arc. 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 237a and 237b, 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 field is applied radial to the axis of the 
cylinders, the cylindrical secondary are elements 
are rotated clockwise between the surfaces of the 
disc plates 237a, 237b etc. The insulative split 
cylinder 235 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 the cylinders 
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 purposes it is obvious that slots or 
openings can be cut in the insulative piece 235 
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 23 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 
nary arc elements is purposely shown here for 
the sake of clarifying the drawing and to facilitate 
giving a 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 
arc splitting plates 23 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 230L. 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 233L 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 265, for 230L 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 
be a permanerit 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 fields are only 
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instantaneously true, as is well known in the art. 
The numbering of the parts in Fig. 14 corresponds 
to those used in Figs. 10, 11, and 13. The dia 
gram shows the flow of current through the units 
23R, and 2.0L 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 23 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 28 
along 252R, 233R, 253R, 23TaR, 237 bR, 234R, 
254R and 255R to 232R, and thence along 2UER 
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 23 
against the current arrows to primary plate 232. 
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 23 can be 
racked so that their primary arc splitting plates 
232L, 23, 232R are in series with each other, in a 
manner substantially similar to that previously 
shown for units 30 and fSO. 
The above describes the basic operation of my 

improved de-ion circuit breaker as applied to 
the three variations 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 
as possible, in order to better illustrate the essen 
tial character of the invention. As a matter 
of practical construction, it is obvious that the 
insulative members supporting arc splitting men 
bers can be slotted and grooved to receive the 
edges of the arc splitting members, and thus 
assist in preventing the arc flame from 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 receiv 
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 90' 
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 
a matter of practical construction, however, the 
structure of Fig. 3 with the 90' angle of orienta 
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tion is simpler than that which would be required 
for some other angle of orientation. A similar 
line of reasoning can be followed with regard 
to the other structures shown. 

In the illustrations given the are is deflected 
into arc splitting members arranged in two suc 
cessive arrays, which are designated as a primary 
Array and a secondary array. Two arrays sub 
stantially as described give a relatively simple 
physical construction of the device, and permit 
ready extension and orientation of the are to a 
line of position in space where an array con 
prising a plurality of secondary arc splitting 
members can be conveniently formed. However, 
it is readily apparent that arc 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 oriented arc. Such an increase in 
the degree of arrays would follow readily from 
the ideas disclosed in this invention, but from 
a 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 cylindrical 
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 illustrated in 
Fig. 3 is, for example, relatively simple mechan 
ically, so that problems of construction and repair 
or maintenance are reduced to a minimum. Also, 
the Open-ended path of deflection of the arc 
permits the use of a simple magnetic circuit. 
The device of Fig. 6 provides for a recurrent 
circular arc running path, in which the secondary 
arc elements are rotated radially. In this case 
also, it will be observed that a 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 circuit interrupter, means for drawing 

the main arc between a pair of separable con 
tact members, means for dividing said main arc 
into a plurality of series related primary arc ele 
ments, means for extending and Orienting at least 
One of said 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 arc 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 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 prl 
mary series array being positioned along a line 
substantially parallel to that of the main arc 
path and having the arc Splitting means of its 
members in a plane substantially transverse to 
the main arc, each of said secondary series ar 
rays having the arc splitting means of its mem 
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bers in a plane substantially parallel to the main 
arc, substantially each pair of Spaced conducting 
members of said Secondary series array defining 
an arc running path, means for drawing a main 
arc between a pair of separable contact members, 
means for causing Said main arc to pass into 
the arc splitting means of the primary series 
array where it is divided into a plurality of series 
related 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 a 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 
line 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 deflecting 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, a 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 
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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 
series array until extinguished. 

5. In a circuit interrupter, a primary series 
array . Of parallel 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 flat 
plates with a lower portion thereof adapted to 
receive an arc, the plane of the arc receiving 
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plates being spaced substantially parallel to each 
other, a plurality of spaced conducting secondary 
members arranged between each pair of said end 
plate members 82nd having their active surfaces 
substantially parallel to those of said end plate 
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 
array where it is subdivided into a plurality of 
Series related secondary arc elements, and means 
or causing substantially each secondary arc ele 
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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 arc, 
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 arc, 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 
primary 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 flat 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 arc 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 plu 
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 arc ele 
ments, and means for causing substantially each 
secondary arc element to move translationally 

O 

15 

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, 

7. In an arc extinguisher, a pair of parallel 
substantially plane primary arc splitting mem 
bers and a plurality of parallel plane secondary 
arc splitting members, said members being 
formed of conducting sheet material, said con 
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 con 
ductive material to an end secondary member, 
Said insulative members defining an open-ended 
path between substantially each pair of second 
ary members and defining a path extending from 
adjacent the point where the arc is established 
between the primary members to the arc re 
ceiving means of the secondary members, and 
means for setting up a magnetic field for moving 
the arc along said path between said primary 
members and then along said path between said Secondary members. 

8. In a circuit interrupter, means for drawing 
a main arc between a pair of separable contact 
nenbers, a plurality of spaced conducting pri 
nary arc Splitting members adapted to divide 
said main arc into a plurality of series related 
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primary arc elements, spaced conducting mem 
bers adapted to extend and Orient at least one 
of 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 plurality 
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 arc 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, said 
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 parallel 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. 
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