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My invention relates to arc extinguishing de 
vices for alternating-current circuit breakers and 
the like contactors and, more particularly, to an 
arc deionizing structure of the grid stack type. 
Structures of this type have a stack of conduc 

tive grid plates which are spaced from each other 
along the path of a movable contact. As origi 
nally known, each plate of the stack had a W 
shaped notch in alignment with the V-notch of 
the other plates so that, a groove is formed into 
which the arc is forced by the magnetic effect of 
the arc current. Such V-type stacks are satis 
factory where the moving contact is narrow rela 
tive to the Width of the grid plates or Where a 
blow-out magnet can be applied to force the arc 
into the grid stack. For limited space require 
ments...that do not permit using a blow-Out. In ag 
net and in designs where the moving contact is 
Wide relative to the grid width, however, such 
V-type grid stacks were found to be far Short of 
the desired advantages. More favorable for the 
just-mentioned exacting conditions are grid stack 
designs, known from U. S. Patent 2,416,164 in 
which the notch is M-shaped and the grid plates 
of the stack straddle the path of the movable 
contact member so closely that arcs may strike 
laterally and frontally between the moving con 
tact member and the plate. Under the mentioned 
conditions, these stacks of M-type grids have a 
superior arc-quenching performance and a longer 
period of useful life. 

However, I found that when such M-type grid 
stacks eventually become defective due to highly 
excessive overloads, or after the stacks have been 
in use for long periods of time, most or all of 
the wear or damage occurs in most cases at the 
saddle portion of the M-configuration where it 
faces the path of movable contact. As a rule, 
the grid material is burnt away or pitted near 
this particular spot. This gave me the idea to try 
changing the shape of the grid plates by inten 
tionally cutting away the material at the Saddle 
portion thus giving the grid plate a plurality of 
lobes projecting toward the path of the movable 
contact member instead of the single. Saddle por 
tion of the M-type grids. Grids of Such a plural 
lobe design were made and tested, and I found 
that a conspicuous improvement was achieved. 
In comparison with M-type grids under the Sane 
operating conditions, the new plural-lobe grids 
offer a more efficient arc quenching performance 
which is manifested by considerably reduced Wear 
or a correspondingly increased Span of useful 
life. 
My invention, therefore, has for its objects to 
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improve the known arc quenching grids and grid 
stacks toward increased efficiency, reduced wear, 
or increased useful life period; and Iachieve these 
objects by providing notched grid plates whose 
legs Straddle the path of the movable contact 
member and whose bottom portion has a plu 
rality of mutually spaced lobes extending toward 
the path of the peripheral or front side of the 
contact member as will be more fully understood 
from the embodiments shown in the drawing and 
described in the following. 

Figure 1 of the drawing shows a cross Section 
of the arc extinguishing structure of a circuit 
breaker, the section being taken in a plane par 
allel to that of the contact movement; 

Fig. 2 shows a top view of the insulating arc 
bOX of the same structure; 

Fig. 3 shows one of the grid plates of the struc 
ture shown in Fig. 1 in relation to the movable 
contact; 

FigS. 4 and 5 show arc plane and side views, 
respectively, of an end plate also appertaining 
to the structure of Fig.1; and 

Fig. 6 shows a modified grid plate, applicable 
instead of the One shown in Fig. 3. 
The circuit breaker partially illustrated in Fig. 

1 has a movable contact arm which carries a 
Saddle 2. A contact bridge 3 is seated in saddle 
2 and has two contacts 4 and 5. A coiled con 
pression Spring 6 between arm and bridge 3 
biases the bridge away from the arm. Contact 4 
is engageable with a stationary contact T which 
is connected with a terminal 8 and firmly mounted 
On the insulating base structure 9 of the circuit 
breaker. Another stationary contact 0 for co 
Operation. With the movable contact 5 is provided 
With a terminal f f and also firmly attached to 
the insulating base 9. 

Fig. 1 shows the just-mentioned contact ele 
ments in the circuit closing position. The cir 
cuit between terminals 8 and f is interrupted 
When the arm moves clockwise into the dotted. 
line position. During the opening movement, 
arcs Will be drawn between contacts 4 and and 
between contacts 5 and 3. It is the purpose of 
the arc extinguishing structure described herein 
after to quench the arc occurring between con 
tacts 5 and fo, a separate arc quenching means 
being provided for extinguishing the arc between 
Contacts 4 and 7. 
An insulating box structure 2 encloses the in 

terrupting and arcing space of the contacts and 
is firmly mounted On the insulating base 9 of the 
circuit breaker. A stack of plates 13, of mag 
netizable material, for instance of iron, is ar 
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ranged in an opening of the insulating enclosure 
2. The plates 3 extend in parallel and spaced 

relation to one another. Each of the grid plates 
is shaped in accordance with Fig. 3, with the 
exception of two end plates, denoted by 4 and 5, 
Which serve to protect the adjacent surface of 
the insulating enclosure and are both designed 
as shown in FigS. 4 and 5. 
Each plate 3 has a recess which may generally 

be described as being of drapery or curtain shape. 
The two legs 6 and of the plate have their 
inner edge curved a Way from the path of the 
movable contact and extend from the center por 
tion of the plate towards the path of contact 
motion and also beyond the periphery of this 
path, So as to offer the possibility that arcs may 
Strike between the lateral sides (vertical in Fig. 3) 
of the movable contact and the adjacent inner 
edge of the respective legs 6 and . Located 
between the legs 6, and the center portion of 
the plate are two respective notches 8, 9 which 
recede from the path of contact movement. An 
Other similarly receding notch 26 divides the 
plate center portion into two lobes 2 and 22. 
The lobes project toward the path of the strad 
ded movable contact So that arcs may strike 
between the lobes and the peripheral or front 
side (horizontal in Fig. 3) of the movable contact. 
The plates 3, 4 and 5 are seated in respective 

parallel grooves of the molded enclosure 2 and 
are held in position by an insulating cover plate 
23 which is attached to the enclosure by Screws 
25, 26 and has perforations 2 open to the outside 
to facilitate an equalization of pressure. The 
illustrated circuit breaker is of a three-phase 
design with three contact assemblies and three 
grid stacks. For that reason, three cover plates 
23 are shown in Fig. 2. It will be understood that 
the invention is similarly applicable to Single 
pole or other breakers. 
When the device is in operation, the arc diaWa 

between the separating contacts 5 and it is 
forced by its magnetic field to blow against the 
grid stack and is divided into a number of Series 
connected partial arcs, each extending in the in 
terstices between two adjacent grid plates. As 
explained, the initial location of the arc between 
the movable contact and the adjacent pate 3 
may occur at the peripheral end or front (hori 
Zontal in Fig. 3) of the contact as well as on the 
two lateral (vertical) sides of the contact. The 
magnetic field effective in the arcing space drives 
the foot point Of any Such arc away fron its 
initial location and towards the apex of one of the 
adjacent notches 8, 9 or 2. Due to this dis 
placement of the partial arcs, the resistance of 
the total gas path is increased and each partial 
arc is effectively cooled. As a result, the struc 
ture has the tendency to extinguish the partial 
arcs and to deionize the arc space to such an 
extent as to prevent a reignition when the cur 
rent passes through one of the subsequent Zero 
values. In this respect, the function of the de 
ionizing grids is comparable with that of the 
known M-type grid plates; but, as mentioned, the 
plural-lobe grids according to the invention have 
greatly increased arc quenching qualities and an 
extended period of utility especially when the 
space available for the arc quenching structure is 
very limited. 
The above-described performance requires, for 

best results, that extraneous magnetic naterial 
be kept away from the Space around the grid 
stack. Therefore, the adjacent contact Supports 

... must be non-magnetic. It is also preferable to 
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4. 
design the end plates 4, 5 with three ears as 
shown at 4, 42, 43 in Figs. 4 and 5. Even with 
grids to aid in deionizing, it is necessary to get 
the arc out of the Space between the actual con 
tact faces 5 and 0 and keep it away. If an ion 
Source is present, the arc will restrike within the 
contact gap as soon as the voltage through the 
grid stack has built up to the point where extinc 
tion is imminent. By placing the three ears of 
plate 5 around the stationary contact in the 
manner of a picture frame and having a small 
clearance between the ears and the contact, I 
provide a convenient terminal for the arc that 
is out of the contact gap. My experience has 
indicated that the grid or plate immediately 
adjacent to the stationary contact plays a major 
part in the functioning of the entire grid stack. 
Grid plates according to the invention may be 

given a Somewhat modified design of the drape 
shaped receSS, for instance, as shown in Fig. 6. 
The grid plate 28, according to Fig. 6, corresponds 
essentially to plate 3 of Fig. 3 and may be used 
instead of plate 3. It differs only in having 
three lobes 29, 39 and 3 and two intermediate 
notches 32, 33, instead of the two lobes 2, 22 and 
the one intermediate notch 20 of plate 3. 

Reverting to Fig. 1 of the drawing, it will be 
rennenbered that in the illustrated breaker a 
different arc quenching device is provided adja 
cent to contacts and . This device consists 
essentially of a trough-shaped member 34 of 
magnetizable material, such as iron, which is 
fastened to the insulating body 2. Upon separa 
tion of contacts and , an arc will be drawn 
between the contacts 4 and . The current flow 
ing in the arc forms a current loop which has its 
highest curvature and hence its strongest mag 
netic field at the center of the loop between the 
contacts. Therefore, the arc Will move out 
Wardly to Ward the member 34. As the arc 
lengthens, the current will follow the path of 
least resistance, and an arc will strike from each 
of the contacts 4 and to the member 34 so that 
the arc is divided into two separate portions 
Which are further lengthened until their resist 
ance increases sufficiently to extinguish the arc 
at One of the Subsequent zero passages of the 
Current. This particular extinguishing structure 
adjacent contacts and 7 is not part of my inven 
tion proper. It Will be understood that, in the 
case of double-break interruptors, the extin 
guishing means provided near the second pair of 
ContactS may also consist of a plate arrangement 
as described previously in this specification, and 
it will also be obvious that a similar plate ar 
rangement can be applied to single-break inter 
rupters so that a Second extinguishing device is 
Superfluous. 

I claim as Iny invention: 
1. With a current-interrupting device having a 

Stationary contact and a novable contact en 
gageable With each other, in combination, an arc 
quenching Stack of mutually Spaced and individi 
ually receSSed grid plates of conductive material 
insulated from Said contacts and straddling the 
path of Said movable contact, each of said piates 
having two Substantially parallel leg portions at 
Opposite sides espectively of said path, at least 
tWO lobeS projecting between the bases of said 
respective leg portions toward said path, said 
lobes defining respective intermediate notches 
receding from Said path between said respective 
lobes and between each leg portion and the ad 
jacent lobe. 

2. With a current-interrupting device having a 
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Stationary contact and a movable contact en 
gageable With each other, in combination, an arc 
quenching stack of mutually spaced and individ 
ually recessed grid plates of conductive material 
insulated from said contacts and straddling the 
path of said movable contact, each of said plates 
having tWO Substantially parallel leg portions 
with respective inner edges curving toward said 
path at opposite sides respectively of said path, 
at least two lobes with respective rounded edges 
projecting toward said path between the bases of 
said leg portions respectively, said lobes defining 
respective intermediate notches receding from 
said path between said leg portion bases and Said 
lobes and between Said respective lobes. 

3. An arc quenching device for contactors, 
comprising a stack of aligned and mutually 
spaced grid plates of conductive material, each of 
said plates being generally U-shaped and having 
two substantially parallel leg portions and an in 
termediate base portion, a plurality of lobeS pro 
jecting from said base portion toward the open 
side of the U-shape, said lobes defining notches 
receding from Said side between each leg portion 
and the adjacent lobe and also between respec 
tive lobes. 

4. A conductive grid plate for arc quenching 
grid stacks being generally U-shaped and having 
two substantially parallel leg portions and an 
intermediate base portion, a plurality of rounded 
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lobes projecting from said base portion toward 
the open side of the U-shape, said lobes defining 
rounded notches receding from said side between 
each leg portion and the adjacent lobe and also 
between respective lobes. 

5. A conductive grid plate for arc quenching 
grid Stacks being generally U-shaped and having 
two Substantially parallel leg portions and an in 
termediate base portion, two lobes of rounded 
shape projecting from said base portion toward 
Said path, Said two lobes together with said leg 
portions defining three notches receding from 
Said path, One notch between said two lobes and 
One notch between each lobe and the adjacent leg 
portion, said two lobes and three notches form 
ing together a continuous undulated edge ex 
tending from one to the other leg portion 
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