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16 Claims. (C. 200-144) 
My invention relates to switch mechanisms and 

particularly to switches of the knife-blade type 
and to enclosed SWitches. 
This application is a continuation of my co 

is pending application Serial No. 606,565, filed Dec. 
13, 1922. y 

In my Patent No. 1630,389, issued May 31, 1927, 
I have shown an enclosed multi-pole switch hav 
ing an arc-extinguishing barrier therein through 

o which the free end of the switch blade passes in 
moving to open position and which consists of a 
barrier made of insulating material disposed 
above the contact break jaw of the switch and 
provided with an enlarged portion having slots 
registering with the contact jaws and through 
which the blades operate. The Switch jaws are. 
separated by vertically disposed barriers which 
prevent the arc from flashing over from one jaw 
to another. 

20. It has been found that, where the thickness of 
the barrier is made sufficient to properly cool and 
extinguish the arc, fine particles of the switch 
blade that have become fused and separated from 
the blade are deposited upon the walls and, after 

25 long continued usage, the walls of the slot become 
entirely coated, with the result that the metal 
Serves as a conductor and, consequently, the arc 
is carried Outside of the barrier. This condition 
greatly reduces the arc rupturing capacity of the 

30 Switch. 
One object of my invention is to provide an arc 

extinguishing barrier for knife-blade switches 
wherein a naxibaum of cooling Stiface is pre 
sented to the arc when the blade is withdrawn 

35 from the break jaw and wherein the deposit of 
metallic vapor is, in no way, detrimental to the 
operation of the switch or barrier. 
Another object of my invention is to provide 

a barrier, having the above characteristics, 
40 wherein a composite structure is built up of alter 

nate plates of metal and insulating material in 
Such manner that air spaces are provided be 
tween portions of the metal plates into which the 
arc gases incident to the opening of the Switch 

45 are permitted to expand and therefore are cooled 
by the extensive surfaces of the plates. 
Another object of my invention is to provide 

an arc-quenching barrier that is inexpensive to 
manufacture and which is efficient and durable. 

50 Another object of my invention is to provide 
an arc-extinguishing barrier that is capable of 
extinguishing an arc within a minimum of time, 
thereby preventing undue fusion of the break jaws 
and the Switch blade. 

55 A further object of my invention is to provide 

an arc extinguishing structure which by the use 
of plates of magnetic material effectively moves 
the arc in the structure and holds it there during 
its extinguishment. 
These and other objects, that will be made ap 

parent throughout the further description of the 
invention, are attained by means of the apparatus 
hereinafter described, and illustrated in the ac 
companying drawing, wherein: 

Figure 1 is a longitudinal Section through the 0. 
switch mechanism, showing the fuse, Switch and 
barriers in elevation; 

Fig. 2 is a plan view of the improved barrier 
construction; 

Fig. 3 is an elevational view of a barrier mount-16 
ed between the contact-jaw members, and 

Figs. 4 and 5 are elevational illustrations show 
ing barrier plates arranged in modified positions 
viewed in the direction of the space between the 
plates through which the blade passes. 20 

Referring to the drawing, the apparatus in 
cludes a metal housing 6 having a metal cover 
7 for enclosing the switch mechanism which Com 
prises an insulating base 8, fuse receptacles 9 for 
receiving a cartridge fuse it and switch pivot 25 
jaws 2 and contact break jaWS 3. The SWitches 
of the type illustrated in the Copending applica. 
tion referred to above are of the three-pole, knife 
blade type and are well known in the art. Switch. 
blades 4 are pivoted to the switch jaws 2 and 3e 
novable into and out of engagement With the 
break jaw members 3. 

Insulating barriers 5 are secured to the base 
and disposed between the break jaw members 3 
to prevent the arc incident to the separation of 35 
the switch blade from the break jaw from flash 
ing from one switch blade to another. The bar 
riers are provided with angularly-disposed slots 
6 into which the arc-extinguishing barrier, to 

be hereinafter described, is inserted in such man- 40 
ner that it is supported by the barriers f5. 
The arc-extinguishing barrier comprises three 

groups of metal plates 8 that are arranged 
in superimposed relation and separated by insul 
lating strips 19 made of bakelite, micarta, as- 45 
bestos fibre or any preferred insulating material. 
The strips are of substantially the same thick 
ness as the plates and serve to support the plates 
in such manner that an air space 2 is provided 
between each plate. The plates of each group 50 
are provided with slots 22 and the plates are so 
disposed that the Siots 22 are in allinement. The 
groups of plates are so arranged upon the strips 
9 that the slots 22 in the plates 8 are alined 
with the break jaw members. Consequently, the 55 
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free ends of the switch blades 4 pass through 
the slots 22 in moving to open position. 

Certain strips 23 of insulating material are 
wider than the others and are adapted to be 
fitted within the slots 6 in the barriers 5 and 
serve to support the barrier in the position indi 
cated in Fig. 1. In order to protect the inner 
most plate 8 from the intense heat of the arc 
immediately adjacent the breaking point 24 of 
the break jaw members f3, an insulating plate 
25, having slots alined with the slots 22, is placed 
between the innermost plate 8 and the switch 
break jaw. The metal plates 8 and the insulat 
ing strips 9, 23 and 25 are secured together by 
means of threaded bolts 26, as indicated in Figs. 
1 and 2. The metal plates 8 are preferably 
made of iron or steel because of their cheapness 
and their high resistance to heat and are plated 
with Copper to prevent oxidation of the iron. 
Another particularly desirable result is attained 
when these plates are made of a magnetic mate 
rial. The effect of the slot then is to so alter 
the reluctance of the space about the arc path 
that the arc is almost immediately moved in the 
plates and held there by the magnetic forces 
thus set up. This last is especially important be 
cause the holding action prevents any possible 
flashovers to the box or adjacent parts result 
ing from the arc passing completely through the 
slots, as sometimes happens when an arc is blown 
into an arc quenching Structure. 

It will be apparent from the foregoing that the 
metal plates are insulated from one another and 
each group of plates is also insulated from the 
other. When an arc is drawn between the plate 
and the break jaw member during the Opening 
movement of the former, it expands laterally be 
tween the metal plates and is almost instantly 
cooled and extinguished by the heat-absorbing 
Surfaces thereof. 

It has been found by actual test that, by reaSO 
of the cooling action of the plates, due to the ex 
tensive cooling presented by the construction 
herein illustrated, arcs have been extinguished in 
less than one-hundredth of a second with a rela 
tively large current flowing at high potentials. 
The arc is extinguished so quickly that repeated 
severe tests caused no considerable damage to the 
blades and break jaws. 
In Figs. 4 and 5, I have illustrated diagram 

matically other arrangements of the plates. In 
Fig. 4, the plates are disposed at an angle to One 
another, and in Fig. 5, the plates are indicated as 
being in staggered relation. It is obvious that the 
plates may be arranged in a variety of positions 
for effecting results similar to those incident to 
the constructions illustrated in FigS. 1 and 2. 
While I have described and illustrated Several 

embodiments of my invention, it will be apparent 
to those skilled in the art that various changes, 
modifications, substitutions, Omissions and addi 
tions may be made in the apparatus illustrated 
without departing from the Spirit and Scope of 
my invention, as set forth in the appended claims. 

I claim as my invention: 
1. In a circuit interrupter, means to establish 

an arc, arc extinguishing means for said arc com 
prising a plurality of metal plates having open 
spaces therebetween, One or more of said plates 
having openings extending therein from one edge 
thereof and being of iron for moving said arc 
in said plates and retaining it therein until ex 
tinguished. 

2. In a circuit interrupter, a moving contact for 

2,015,561 
establishing an arc, arc extinguishing means for 
said arc comprising a plurality of metal plates 
having open Spaces therebetween, one or more 
of Said plates having elongated openings ex 
tending therein from One edge thereof and said 
Openings being of a width only slightly greater 
than Said contact and said plates being of a 
ferrous material for retaining said arc therein 
until extinguished. 

3. In combination, means to establish an arc, 
and arc extinguishing means for said arc com 
prising a plurality of plates of a ferrous material 
having ventilating passages therethrough for 
moving Said arc in Said arc extinguishing means 
and Opposing motion of said arc out of said arc 
extinguishing means, said ventilating passages 
being open at one or more edges of said plates 
to permit the escape of gas from between said 
plates. 

4. In combination, means to establish an arc, 
and arc extinguishing means for said arc com 
prising one or more plates of iron, having nar 
row, deep slots extending therein from one edge 
thereof and open Spaces therebetween, for mov 
ing Said arc in Said arc extinguishing means and 
Opposing motion of said arc out of said arc ex 
tinguishing means. 

5. In combination, means to establish an arc, 
and arc extinguishing means for said arc con 
Sisting of a plurality of slotted plates of a fer 
rous material, having spaces therebetween which 
are Open to permit flow of arc gases out from 
between Said plates in a direction transverse to 
the arc, for moving said arc in said arc extin 
guishing means and opposing motion of said arc 
Out of Said arc extinguishing means, said slots in 
all of Said plates being aligned. 

6. The combination with a movable switch 
blade and a contact jaw member therefor, of an 
arc extinguishing structure comprising a plurality 
of plates of a ferrous material having Ventilating 
paSSages therethrough, said plates being U 
shaped and having portions on opposite sides of 
the Switch blade and being disposed in a plane 
Substantially transverse to the plane in which the 
Switch blade passes in moving to the Open posi 
tion. 

7. The combination with a movable switch 
blade and a contact jaw therefor, of an arc ex 
tinguishing structure comprising a plurality of 
Slotted plates of ferrous material, having venti 
lating passages therethrough, said slots being 
aligned and having a width only slightly greater 
than Said Switch blade which moves therein when 
passing from the open to the closed position, said 
plates being disposed in a plane Substantially 
transverse to the plane in which said arc is drawn. 

8. The combination with a movable switch 
blade, Said blade moving when opening and clos 
ing in a plane determined by its greater trans 
verse and its longitudinal axes, and a contact jaw 
therefor, of an arc extinguishing structure com 
prising a plurality of aligned slotted plates of iron, 
Said aligned, slots having a depth several times 
their width, which said width is only sightly 
greater than the least transverse width of said 
Switch blade which moves therein, said plurality 
of plates thereby forming a structure having por 
tions on Opposite sides of said switch blade, and 
having Open Spaces between said plates which 
permit the free lateral exparision of the arc gases 
formed within said structure, said open spaces 
being unobstructed at the edges of said plates 
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2,015,56i 3. 
providing means for carrying said gases away 
from said structure. 

9. The combination with a movable switch 
blade and a contact jaw member therefor, of an 

99 arc-quenching device comprising a plurality of 
Spaced plate structures arranged on Opposite sides 
of the Switch blade and disposed in a plane trans 
verse to that in which the switch member moves 
and between the edges of which the Switch blade 

08 passes in moving to open position with respect to 
the contact jaw member. 

10. The combination with a movable. Switch 
blade and a contact jaw member therefor, of an 
arc-quenching device comprising two rows of 

93 superimposed plate structures that are spaced 
apart and disposed on opposite sides of the Switc. 
blade and between the adjacent edges of which 
the switch blade passes in moving to open posi 
tion with respect to the contact jaw member. 

03 11. Switch mechanism comprising a contact 
jaw member, a switch-blade member movable 
into and out of engagement with the contact 
member and an arc-quenching device disposed 
above the jaw member comprising a heat-absorb 

9 ing body having a slot extending inwardly from 
one face of the body through which the Switch 
blade member moves to open position and having 
transverse grooves constituting air SpaceS Open 
ing into the said slot for permitting the escape of 

0 arc gases laterally between portions of the said 
body. 

12. Switch mechanism comprising a pair of 
contact-jaw members spaced apart, a Switch 
blade member for each jaw member, an arc 

9 quenching device disposed above each jaw mem 
ber, each comprising a heat-absorbing body hav 
ing a slot through which the switch-blade mem 
ber moves to open position, and having trans 
verse grooves constituting air spaces opening into 

40 the said slot for permitting the escape of arc 
gases laterally between portions of the said body 
and a barrier disposed between the said devices. 

13. The combination with a plurality of Spaced 
switch-jaw members, movable switch-blade mem 

bers therefor and slotted barriers separating the 
Switch-jaw members, of an arc-extinguishing 
barrier comprising superimposed heat-absorbing 
plates, certain of which are adapted to engage the 
slots in the first said barriers and to support the 5 
other plates of the barrier. 

14. The combination with a knife-blade switch 
having a contact jaw therefor provided with a 
recess, of an arc-extinguishing member compris 
ing a plurality of Superimposed spaced conductive 10 
plate structures disposed on opposite sides of the 
recess and SO positioned as to provide a narrow 
space between the adjacent edges of the plates 
between which the switch blade passes when 
moved to open position. 5 

15. The combination with a knife-blade switch 
having a contact member, therefor, of an arc 
extinguishing member comprising a plurality of 
Superimposed spaced conductive plate structures 
disposed on opposite sides of the path of move- 20 
ment of the blade member when being separated 
from the contact member. 

16. In a circuit interrupter, a contact member 
movable for drawing an arc, means for extin 
guishing said arc comprising a plurality of con- 25 
ducting plates positioned substantially trans 
versely to the arc and having aligned slots ex 
tending from one edge of the plates toward the 
center thereof and in which said contact member 
is moved, said plates being of a ferrous material 80 
thereby providing a low reluctance path for the 
flux resulting from the arc current on at least one 
side of the art and a path of high reluctance on 
another side of the arc for controlling the move- 35 
ment of the arc, and said plates having open 
spaces therebetween opening into said slots to 
permit radial expansion of the arc gases into said 
spaces and into contact with the faces of said 
plates, Said Spaces being Open at One Outer edge 40 
of said plates to permit escape of said gases from 
between said plates in a direction transverse to 
the arc path. 
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