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1. 

My present invention relates to circuit breaker 
contact structures and more particularly to a 
main stationary contact structure for circuit 
breakers which are constructed to provide a 
blow-on effect particularly of the arcing con 
tacts; to magnetically blow the arc into the arc 
chute; and to substantially eliminate pigtails in 
Conducting currents into moving members. 

After the main contacts separate in response 
to a short circuit, it is desirable that the arcing 
contacts which carry the short circuit currents 
shall maintain good contact until the instant of 
Separation. 

In accordance with my invention, I have so 
arranged the contact arm that the normal blow 
Off effect of the Short circuit current becomes a 
“bow On'' action. On the arcing contacts to en 
Sure good contact preSSure until the arcing con 
tacts separate. - 

Accordingly, an object of my invention is to 
provide a novel blow on effect on the arcing con 
tactS. 
In the operation of circuit breakers, it is of 

course necessary to obtain proper contact pres 
Sure between the stationary and the movable 
contacts. Since the movable contact carrying 
arm has a positive mechanical movement toward 
the stationary contact, an unpredetermined vari 
ation of even minute extent in the length of the 
stroke of the moving contact arm due to even 
slight wear will of course interfere with contact 
pressure. 

Accordingly, it has become common to mount 
the movable contact on the contact carrying arm 
so that it may pivot or have some other move 
ment with respect thereto and to Spring bias the 
movable contact outwardly away from the con 
tact carrying arm and toward the stationary con 
tact. This spring bias ensures adequate contact 
pressure even though the length of the stroke 
of the movable contact carrying arm may vary 
Slightly. 
The pivotal mounting of the contact provides 

an inadequate current conductor from the Con 
tact to the contact carrying arm. Accordingly 
in the past, to ensure good current conduction, a 
pigtail connection from the contact to the con 
tact carrying arm or from the contact directly 
to One of the terminals has been necessary. 
Where the movable contact was made a rigid 

part of the contact carrying arm, it was neces 
sary to make the stationary contact member 
pivotal or otherwise movable with respect to 
the stationary conductor and to Spring bias the 
same outwardly from the end of the stationary 
conductor in order to obtain contact pressure. 
In this case the pigtail connection was required 
between the stationary contact member and the 
Stationary conductor. 
My invention contemplates the construction 

of a stationary contact member for a circuit 
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breaker which has a pivotal movement with re 
spect to the stationary conductor and is spring 
biased outwardly away from the end of the sta 
tionary conductor but wherein no pigtail or other 
shunt connection is necessary in order to provide 
a current carrying path between the stationary 
contact and the stationary conductor. 

Further, my invention contemplates as an ob 
ject the provision of means in the mounting of 
the stationary contact on the stationary con 
ductor for providing a current carrying path 
directly between the stationary contact and the 
stationary conductor. 
A more specific object of my invention is the 

provision of means for creating a tight frictional 
current carrying engagement between the sta 
tionary contact and the stationary conductor 
of a circuit breaker so that a proper current 
carrying path is provided between them. 
While my invention is directed more specifi 

cally to the construction and arrangement of a 
stationary contact member which may be pivotal 
with respect to the stationary condictor and in 
which the necessity for pigtail or other shunt 
connections between the stationary contact and 
the stationary conductor is eliminated, it Will 
be clear that the structure of the Stationary Con 
tact may, in appropriate cases, be incorporated 
in the movable contact structure to perform the 
same function and to obtain the same results. 
My invention also contemplates the arrange 

ment of the arcing contact arm and the mount 
ing thereof in such a manner outside the main 
contact arm so that the skin effect of the 2S 
sembly would help the arcing contacts take more 
current, and, therefore, increase the main Con 
tact protection. 
A further object of my invention is the ar 

rangement of the arcing contact in Such a nan 
ner that the inertia, thereof will assist in main 
taining contact between the arcing contacts dur 
ing contact opening. 
A further object of my invention is the air 

rangement of the spring and pigtail connections 
for the arcing contact arm so that they are Very 
near the pivot point of the entire assembly, and 
so that they will thus have less effect in Slowing 
down the opening speed of the circuit breaker. 
The foregoing and mainy other objectS of my 

invention will become apparent in the following 
description and drawings, in which 

Figure 1 is a side view of a circuit breaker con 
tact structure embodying the principles of my 
invention. r 

Figure 1A is a side view of the stationary con 
tact elements embodying the principles of my in 
vention. 

Figure 2 is a front view of Figure iA. - 
Figure 3 is a front view partly broken away of 

the movable contact arm of Figure 1. 
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Figure 4 is a side view of a modified form of a 
stationary contact member. 

Figure 5 is a front view partly broken a Way of 
the stationary contact member of Figure 4. 

Figure 6 is a side view of a modified form of : 
circuit breaker contact structure embodying Sub 
stantially the structure of Figure i but showing 
a pigtail-less connection for the arcing contact. 
Figure 7 is a front view partially broken away 

of the movable contact structure of Figure 6: 
Figure 8 is a side view of a circuit breaker con 

tact structure showing a movable contact Structs 
ture adapted to cooperate With the stationary 
contact of Figure 4. 

Referring now...to. Figure 1, the circuit breaker. 
contact structure comprises an upper Station: 
ary terminal, , to which are secured, by means: 
of appropriate bolts. 2, the opposite-spaced plate: 
extensions. 3, 3 (see also. Figure. 2). The star 
tionary contact block.5, hereinafter more speci 
fically described, is pivotally mounted on a pin. 
6 supported between the opposite plates. 3, 3. 
The contact, block 5 is, provided. With a .bore 

29 in which the compression spring 2 is posi 
tioned. One end, of the compression spring 2: . 
bears: against the...base, of the bore...and.the op 
posite end of the spring 2 bears against the leg. 
22 of the positioning bracket 23. 
The positioning bracket 23 is secured to, the 

front end of the stationary conductor. in any 
Suitable...manner, as for instance by the screws. 25. 
Bracket, 23, also has a resentitant extension 2 
which enters into a slot, 28 in the lower end of the 
contact block, 5 to limit both the soutward and 
inward movement of the contagt block. 5, as it. 
rotates about the pin. 6. That is, when the 
movable contact is...moved away from the sta 
tionary, contact, the. Spring 2. drives the lower. 
end of, the stationary contact, block. 5 to the 
right until the left hand, Wall of slot .28 bears 
against, the re-entrarat flange 2E. 
The-right hand wall of slot 23...ensures that the 

movable contact block...f5 will not be rotated to. 
the left for. So, great a distance as to result in 
injury, to the Spring .2. or damage...to the sta 
tionary contact structure. 
The contact, block 5 is provided. With a main. 

contact Surface. 39 and an arcing contact surface 
3. The main contact surface. 3 is engaged by 
the-movable. main contact 32 which is positioned 5 
On the movable contact arm 38. 
The arcing, contact surface 3 is engaged by the 

movable arcing: contact. 33. Arcing. contact aim 
36-is, pivotally mounted on the pin 37 carried by 
the movable.contact arm 38 and is provided with 
an arcing horn 35 along which the arc. is mag 
netically driven. The lower end of the arcing 
contact...arm 36 is. provided with a spring bias 
(hereinafter described). Which tends to rotate 
the arcing contact arm. 36 in a counterclockwise 
direction. So, that the arcing contact 33 is biased 
to the left. 
The contacts 32 and 33 will therefore engage 

before the contacts 3 and 32. The arcing con 
tact arm 35, as will more readily be seen in Figure 
3, is actually, a compound arm 360 and 3 St 
mounted on either side of the movable" contact 
arm 38. 
The pin 37 passes through an opening in the 

movable contact arm .33; and the arcing contact 
arms 36d and 36b are rotatably mounted on the 
Said pin 3. The two arcing contact arms. 33a 
and 36b are connected by a bridging, plate $3. 
The movable contact carrying arm 38 itself also 
consists of two-arms 33a and 388 (see also: Figure 
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3) which are connected together at their upper 
end, by the contact block:45. So that they operate 
together. 
A bolt 55 is secured in any Suitable manner to 

;: the center of the bridging plate 9 which inter 
connects the arcing contact arms 36a and 36b, 
and this bolt passes between the movable contact 
carrying...plates. 33a; and 38b and projects beyond 
the front of the movable contact arm. An addi 
tional pin. 53 interconnects the two movable con 
tact arms 38a, and 38b and pivotally receives the 
link'243 which operates the contact bridge 38 be 
tween the open and closed position by means of 
an appropriate operating mechanism. 
A compression.spring.5: Surrounds, the bolt 55 

and is compressed between the bridging plate 49. 
and the head, 53 of the threaded bolt, 55. The 
opposite end of the bolt 55 is provided, with a . 
plate 42. Which bears against the front Surface of 
the main contact bridge arms. 33a. and 38b and 
is. Secured in place. With respect to the plate 42 by 
means of the nut ; 3. A locknut. 59 maintains, 
the... predetermined adjustment. The.. compres 
sion Spring therefore.: biases the: arcing contact. 
arrin 36 toward counterclockwise rotation so that 
the movable arcing contact. 33.is biased. Outwardly, 
toward the left of the movable contact arm. 38. 
A pigtail 6 is connected between the arcing 

contact arm.36 and the pigtail boss, 47. It will, 
of course, be, clear that a separate pigtail 8 is 
provided on each side. The plates 38a, and 38b 
of the nowable contact... arm are mounted on 
either Side of the lower stationary conductor. 62. 
A. bolt 63 passes through appropriate registering 
openings, in the contact arm plates. 38ct, and 38b, 
and in the stationary conductor $2. 
A spring washer 64.of highly conductive ma 

terial is placed...between the head of the bolt 63. 
and the contact arm plate:38d on one-side of the 
Stucture and an additional washer, 65 of similar 
material is, placed between the nut 66 of the con 
tact armplate:38b, on the other side of the struc 
ture. The nut. 66, is tightened and secured, in 
tightened position. 
Contact arm 38 comprising plates. 38a and 33b. 

now has rotative movement around the shaft of 
the bolt 63. The inner surfaces of the plates. 38d. 
and 36b are in tight frictional engagement, with 
the outer Surface of the flower conductor 62, thus 
Creating an appropriate, current carrying. path 
betWeera the nowable contact, arm'. 33, and the 
lower conductor S2. 
In Order further to ensure, an appropriate cur-. 

rent carrying relationship between the lower 
Conductor 62 and the lower ends of the plates 380. 
and 33b, additional washers 6 and 68 may be 
placed between the flower conductor 62 and the 
plates 33d and 38b. 
The currrent carrying path between the con 

tact arm 38, and the lower conductor 62 is essen 
tially a divided path. . A portion of the current 
paSSes from the outer surface of each of the 
plates 380 and 38b to the spring washers -64 and 
65; then to the head of the bolt 63 and the nut 
66, then to the shaft of the bolt and through the 
Shaft, Of the bolt to the lower conductor 62. The 
remainder of the current passess directly from 
the inner Surfaces of plates 38a and 33b through 
the Washers 57 and 68 to the surface of the lower 
Conductor 62. By this means-2, pigtail connec 
tion between the movable contact arm. 38; or the 
movable contact 32 to the: lower: conductor 82 
is obviated. 
The pigtail 6 between the arcing contact arm 

36i and the movable; contact...arm. 38; may be obs 
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viated in a similar manner by providing for a, 
Similar mounting at 37 of the contact arm 36 On 
the movable contact arm 38, although in order 
to provide a freely rotatable bearing Surface at 
37, the actual current path in Figure 1 is pro 
vided by the pigtail 60 in Figure 1. 
As seen more particularly in Figure 2, the sta 

tionary contact block 5 is made up of two con 
tact fingers (5a and 5b, Contact fingers f5a. 
and 5b are rotatably mounted on the pin 6 be 
tween the plates 3, 3 as above pointed out. 
Each of the contact fingers 5a, and 5b is pro 
vided with a lateral opening 70 through which 
the pin 6 passes. 
The inner surface of each of the contact blocks 
5a and 5b is counterbored at T to produce tWO 

co-axial and adjacent openings which register 
with each other to form a single continuous hous 
ing for the compression spring 13. Compression 
spring 73 bears against the opposite bases of the 
counterbore 7 f to drive the contact fingers 5a, 
and 5b apart. A spacer Washer 75 of highly 
conductive material is provided around the pin 
f6 between the outer Surface of each Of the Con 
tact fingers 5a and 5b to provide an efficient 
current carrying path between the respective 
contact fingers to the plates f3, 3. The corin 
pression spring 7 thus ensures that the contact 
block 5 comprising the contact fingerS is a and 
5b will be in appropriate current carrying rela 

tionship with the plates 3, 3 and hence with 
the upper stationary conductor i. 
By this means therefore, although the main 

stationary contact 30 is pivotal around the pin. 
6 and is provided with a Spring bias urging it 
away from the upper stationary conductor if, 
nevertheless a pigtail connection from the main 
stationary contact 30 to the upper Stationary 
conductor is made unnecessary. The Spring 

and the spacer washers 75 provide for Such 
a current carrying path. Since the main Sta 
tionary contact 30 is thus provided with the nec 
essary spring bias to ensure appropriate contact 
pressure, the main movable contact 32 may be 
rigidly secured to the movable contact arm 38. 

Since, however the stationary arcing contact 
tip 3 is mounted on that portion of the contact 
block 5 which has relatively the Smallest amount 
of rotation and has substantially no in Ward Or 
outward movement with respect to the upper Sta 
tionary conductor f, the movable arcing contact 
33 is mounted on the pivotal arm 36 and is pro 
vided with the necessary spring 5 to ensure 
proper arcing contact pressure. 
As will now be obvious, when the circuit breaker 

is open, the arcing contact 33 is rotated to a 
substantial extent counter-clockwise with re 
spect to the movable contact arm 38 by means 
of the spring 57 so that the arcing contact tip 
33 projects substantially beyond the movable 
main contact 32. 
Accordingly on a closing operation of the cir 

cuit breaker the arcing contacts 3i and 33 Will 
meet first. On completion of the closing nove 
ment however the main movable contact 32 
moves into engagement with the main station 
ary contact 30, the contact block 5 is rocked 
about its pivot 5 compressing Spring 2 until 
the right hand side of slot 28 engages re-entrant 
flange 27. At the same time the spring 5 on 
the movable contact arm which applies the nec 
essary bias to the arcing contact tip 33 is pro 
gressively compressed. 
On the initiation of the opening movement of 

the movable arm 38, movable contact 32 will 
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6 
move to the right followed by contact 30 under 
the action of Spring 2 until the left Wall of the 
slot engages projection 27. Thereafter contact 
32 will separate from the Stationary main con 
tact 30 while the spring 57 maintains the mov 
able arcing contact tip 33 in engagement with 
the stationary arcing contact tip 3f. When the 
base of the U-shaped bracket 40 moves into en 
gagement with the back surface of the movable 
contact arm 38, then the movable arcing con 
tact will be withdrawn from engagement With 
contact 3i. It will thus be seen that the arcing 
contacts open last in order to protect the main 
contact Surfaces. This is obtained of course by 
the spring bias of compression Spring 57, as 
above pointed out. 
This result is also obtained, however, by rea 

son of the mechanical arrangement of the arc 
ing contact arm. 36. As is well known, current 
in the loop formed by the conductor 62, the con 
tact arm 38 and conductor provides a mag 
netic force tending to rotate the movable arm 
38 clockwise about its pivot. On Short circuit 
this blow off action assists in the disengagement 
of contacts 32 and 30. 
This same magnetic action acting on arm 36 

will provide a rotative force on the arcing con 
tact arm 36 driving the part of the arm below 
pivot 3 in a counterclockwise direction, and the 
part of the arm above pivot 3 in a clock 
Wise direction. However, since leverage for 
the portion below the pivot 37 includes 
not only the arm 36 but also the pigtail 6) ex 
tending down to the conductor 62, the total force 
providing the counterclockwise rotation about 
pivot 3 is greater than the force tending to pro 
duce a clockwise rotation. 

Accordingly, the net magnetic force of the 
short circuit current is to drive the arcing Con 
tacts 3 and 33 into engagement While the main 
contacts separate. This force added to that pro 
duced by the compression spring 5 already de 
scribed insures a firm arcing contact engage 
ment during the initiation of contact separation. 
Thus the arc will be drawn at the arcing con 

tacts only and the main contacts will be pro 
tected. 
The design of the stationary contacts as has 

above been pointed out obviates the necessity for 
any pigtail or shunt connections of any kind 
Whatever. These contact structures have been 
found under test to operate efficiently With only 
normal temperature rise. The only possible dis 
advantage which at least for the present is theo 
retical rather than actual, is that the tWO parallel 
fingers carrying the parallel currents may be 
magnetically attracted under conditions of very 
high short circuit to such an extent that they 
may be pulled out of contact. The construction 
shown in Figures 4 and 5 obviates even this pos 
sibility. In Figures 4 and 5 l have shown a modi 
fied form of stationally contact structure Within 
the spirit of my invention. It is sufficient to point 
out, however, that the movable contact members 
which cooperate with the stationary contact 
members shown in Figures 4 and 5 are fully 
rigid-that is, both the movable arcing and now 
able main contact are rigidly Secured to the 
movable contact arm. 

In Figure 4, the upper stationary conductor ol 
main connection stud is a simple rectangular bar 

. A pair of contact arms 5s, and 5b are 
mounted on either side of the upper connected 
stud and are rotatably Secured thereto by 
means of the bolt 6 which passes through the 
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Opposite. arms. So, and, 5b and through the 
A.spring washer ji, 6, 

is mounted on either side between the head a EE. 
of the bolt 6 and, contact plate St. and be-, 
tween the nut. A of the boit 6 and the contact. 

connection. Stud. . 

plate 5d., Contact plates. 3a, and 55 are pro 
Wided at their lower end. With the main stationary 
contact, tips. 30, 3. 

are required. 
An appropriate:COntact pieSSure is proVided for 

by means. Of the pin & Which bears against the 
fiange i8 on each of the plates. d, and to: 
on each side of the conductor E. The pin. 8) 
is biased for movement toward, the flange. 88s 
in order to obtain the necessary contact pressure 
by means of the compression spring E3 . 
35 passes between the plates 35g and 5t 

at the upper end of each tihereof, and SupportS 
the stationary aircing-contact 36 at the end of 
which tie stationary actig Si is located. The 
bolt 3. is also provided with spring washers 65 
so that on tightening. Of the bolt, appropriate 
current carrying engagement is created between 
the arcing ... contact member 36, and the plates 

5d, and b. 
A pin 56ismounted between the plates 5a, and 
E3b at the upper left end thereof. The said pin 
supports: a block 56a, through which the link 
55 passes. Link. 55 is pivotally connacted at the 

Opposite tead to the pin if 3 passing between the: 
arcing contacts 36. A conpression Spring: 5 
is houated between the block.5 d, and a bOSS 58 
on the link S5 adjacent the sarcing contacts 36. 
ihe Congression Spring thus tends to rotate the 
arcing contact. 36 counterclockwise So that the 
arcing contact tip 3 tends to move outwardly. 
This outward-movement: is limited by the ad 
justable nut 59: mounted on the outer threaded 
end of the link 255 which may be secured in ap 
propriate adjusted position by the locknit 590. 
It Will here he obvious-that as-the-Inovable con 
tact airin brings the novable contacts into engage 
ident with the Stationary contacts, the movable. 
arcing contact will first engage the stationary 
arcing contact 3A. Then on continued move 
ment to Ward closing position of the movable: con 
tact arm, the Spring f - Will be compressed so 
that the stationary arcing contact tip 3 will 
move to position showin in Figure 4, whereupon 
the main stationary contact 30 will be engaged 
by this complementary contact. 
On continued movement of the nowable con 

tact a'in, the contact plates a 3d, and 5th Will 
be rotated counterclockwise around the pivot 
to CornpreSS the Spring 8, thus ensuring ap 
pi'opriate contact pressure. She current from 
the plates Sig, and b Will pass readily to the 
stationary conductor by means of the bolt 

6 and the Washers - 63 as above pointed out. 
Similarly the current from the arcing contact 
36 will pass to the plates 5c and E St by means 

of the bolt 3, and the spring washers 65, as 
above pointed out, and thance also to the con 
ductor . By; this means therefore the neces 
sity for utilization of any pigtail or shunt con 
nections in the entire circuit breaker contact 
structure is obviated. 

Also, it will be seen that since the contact plates 
A 5a, and 5b are on the outside of the stud 
A and of the arc tip 3A, parallel current Will 
pull them together and increase the contact.pres 

An appropriate Current 
carrying path, a S. above pointed. Out, is provided 
from therlain Stationary contact tips S3E through 
the plates. A Ed. and 5b to the conductor , 
so: that no pigtail.or: shunt...connecting members. 

A bolt 
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sure thus avoiding the theoretical disadvantage 
of the structure shown in Figure 2. 
The contact plates. 5d., and 5b are: lirinited 

in innovement with respect to the conductor. 
by reason of the fact that the conductor : ; ; is 
provided with a reinforced slot 28 paSSing there 
through and which engages the pin 2 in each 
of the... plates. A lid, and f 5b. The cooperation 
of the pin 27 and the slot, 28 will linit inward 
and outwardinovernent of the plates a and, 

Eb in the manner similar to that described in 
connection with the slot 28 and the re-entrant 
extension 2 of iigure. 1, and for the purposes 
therein Set forth. 
The arcing contact arm: plates 3ct: and 36b are 

each provided with a frontwardly projecting lug. 
53, through which the mounting pin 3 paSSes, 
which secures then to the nain innovable contact 
arm. 38. 
The main novabie. contact arm 33 is provided 

With a rearward extension 52 at the end of Which 
the main movable contact 32 is no United. This 
extension is so arranged that a substantial clear 
ance. A6 is provided between the real Surface. 54. 
of the main arm .38 and the front Surface 58 
of the arcing contact arm S8. 
To ensure a good conducting path for Short cir 

cuit currents, the arcing, contact arm. 33 is con 
nected by the pigtail connections S8 to the lower 
coinductor 62. 
AS Wiii also be obvious, the.. current in the: 

contact arm 38 is in the Sane direction as in 
the arcing contact arm. 36. Thus, the lower end 
of arm 33 below the pivot point 3, is attracted 
nagaetically to the arm. 38. 
The provision. Of the clearance 46 between these 

arms, by reason of the shape, thereof, causes this 
attraction to exert a counterclockWise force on 
the end of the arcing contact arm. 36 below the 
pivot 37. This, of course, increases...the contact 
pressure between the arcing; contact tips. 3 and 
S3. 
By this means, therefore, when nain. Contact 

Separation occurs under Short circuit conditions 
(due. to the.. current. Which Still fiOWS Ove'. arn 
36 and through pivot, 3) this arrangernet fur 
ther ensures that the arcing contacts. Will coin 
tinue to remain: in engageneit for the longest 
possible period: after the main contacts have 
Separated. 

AS. Will also now... be clear, the portion of the 
arcing contact arm 36 below the pivot point, 3. 
being. Substantially greater than the portion of 
the arm 36 above the pivot point 3, the mag 
netic forces produced by the current loop react 
ing. On the portion of the airn 3 below the pivot 
point 37 causes a further blow On effect. 
In addition, it Will be obvious fron Figures 

1 and 3 that the arcing contact arrins 33d and 
36b are outside the main bridging plates 33d, and 
33b, so that the skin effect of the assembly would 
help the arcing contacts take more current and 
increase the main contact protection. 

Furthermore, the portion of the arcing co 
tacts arm 36 above the pivot point 37, owing to 
itS position (itS. mass is closer to the pivot 37 
than is the maSS of the portion of the airin below 
the pivot 3i), has a greater inertia, effect than 
that portion of the arcing, contact, arm. 36, below 
the pivot point 3 and thus aids in maintaining 
the arcing contacts in engagement during the 
Opening of the circuit breaker. 

Furthermore, the spring 5 and the pigtail. S. 
Of the arcing contact arm 36 are very near the 
asSembly pivot. 63, so that they have less effect 
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in slowing the opening speed of the circuit 
breaker as a whole. 

In addition, this structure has the advantage 
that the direction of the current in the moving 
arcing tip is in the direction to drive the cur 
rent to the upper end of the tip, by its own mag 
netic field, thus hastening the movement of the 
arc into the arc chute (not shown) and its rup 
ture there. 

Usually in an air circuit breaker or contactOr, 
the arcing tips are provided with magnetic blow 
out coils to quickly drive the arc to the top of 
the arcing tip and into the arc chute. This 
action is aided by the shape of the arc tip, shown 
in Figure 1, and is a decided improvement Over 
the usual "inverted' arc tip. 

It should, of course, be recognized that this 
type of contact arrangement may be as impor 
tant for an ordinary contactor as it is in a cir 
cuit breaker. 
In the usual power System, a feeder breaker is 

used to distribute power to a load consisting of 
one or more notors. The circuit breaker is pri 
marily for the purpose of providing fault pro 
tection and is designed to interrupt any short 
circuit that may develop. At each motor, there 
is installed a contactor which is provided with 
an Overload device, usually in the form of a 
thermal overload relay, having a long time delay 
Corresponding to the heating curve of the motor. 
The contactor is designed to open overloads a 
large number of times but is not designed to open 
short circuits. 

Should a short circuit occur on the load side of 
the contactor, the operation requires that the 
contactor remain closed and that it should not 
attempt to open the circuit. The contactor is 
thus required to carry the short circuit current 
Without opening. It is, therefore, important that 
the contacts of the contactor do not blow open 
due to this high current. 

Accordingly, a contactor may be constructed, 
Substantially in the form shown in Figure 1, to 
have the blow on effect herein described. 
In Figure 6 I have shown a modified form of 

the moving contact structure of the circuit 
breaker of Figure 1. The essential distinction 
between the structures of Figures 1 and 6 is that 
the movable member is pigtail-less. 
The contact structure 50 comprises a main 

Stationary contact 22 and a stationary arcing 
contact 23 mounted on a stationary contact 
block 2; 4, which, in turn, is pivotally mounted 
at 25 on the upper stationary conductor 26. 
The Stationary contact structure of Figure 6 is 
identical with the stationary contact structure 
of Figure . 
The movable contact bridge 520 is pivotally 

mounted at 52 f on the lower conductor 522. 
Movable contact bridge 52G is operated between 
Open and closed position by means of an ap 
propriate operating mechanism connected there 
to by the link 525 which is controlled by any well 
known tripping mechanism of a circuit breaker. 

Link 525, as shown in Figures 6 and 7, is con 
nected between the plates 522a and 520b of the 
movable contact bridge 520 by a pin 525a pass 
ing through Suitable matching openings in the 
plates 520d, and 52Ob; and the link 525 is secured 
in position by Cotter pins 525b. 
Movable contact bridge 520 carries the main 

movable Contacts 526 which engage the main sta 
tionary contacts 22. 
The arcing contact arm 530 is pivotally mounted 

On the movable contact bridge or arm 520 by 
means of the pin 532, 
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As may more readily be seen in Figure 7, the 

arcing contact lever 538 comprises a pair of arms 
530a and 530b mounted on the outside of the 
movable contact bridge 520 and pivotal with re 
Spect thereto. 
The arms 539a and 530 b are interconnected at 

their upper ends by the arcing contact member 
535 which carries the movable contact tip. 536 
and the arcing horn 537 along which the arc is 
magnetically driven. 
The lower ends of the arms 53d and 530 b are 

interconnected by the plate 538 which is provided 
With an appropriate opening through which the 
bolt 539 passes. 
The opposite end of the bolt 539 is provided 

With a plate 542 which bears against the front 
surface of the main contact bridge arms 520d. 
and 52b. 
A compression Spring 540 is mounted between 

a head 54 of the bolt 539 and the front plate 
542. 
The end of the bolt 539 opposite the head 54 

and outside the plate 538 is provided with a nut 
543 and a lock nut 543d, which maintains com 
preSSion of the Spring 54t. 

It will thus be seen that the compression Spring 
540, acting between the head 54 of the bolt 539 
and the plate 542, biases the arcing contact arm 
530 toward counterclockwise rotation, so that 
when the contactor or circuit breaker is in open 
circuit position, the arcing contact 536 projects 
Substantially beyond the lower main movable con 
tact 526. 
The arcing contact arm plates 23a and 230b 

are each provided With a frontwardly projecting 
lug 550 through which the mounting pin 532 
paSSes Which Secures them to the main movable 
contact bridge 520. The pin 532 is held in posi 
tion by the cotter pins 532a. 
The pivot or mounting of the main contact 

arm 520 at 52 on the lower conductor 522 is ex 
actly the same as that described for the similar 
mounting of the lower end of the contact arm of 
Figure 1. On the lower conductor-that is, a tight 
pigtail-leSS connection is provided. 

However, instead of the pigtail connection be 
tween the arcing contact arm and the lower con 
ductor which is shown in Figure 1, a similar pig 
tail-less connection is provided between the arc 
ing contact arm 530 of Figure 6 and the main 
contact arm 520. 
A bolt 550 passes through matching slots 55 

in the plates 52a and 520b of the contact arm 
520 and through appropriate openings in the 
plates 530d, and 530b of the arcing contact arm. 
The slots 55 in the plates of the main contact 

arm 529 are Sufficiently long as to permit the de 
sired maximum rotation of the arcing contact 
arm 530 With respect to the main contact arm 
520. - 

Spring washers 555 are provided between the 
head 556 of the bolt 550 and the securing nut 
557 of the bolt and are tightened against the 
outside Surfaces Of the plates 530a and 530 b of 
the arcing contact arm 530 by the nut 557 which 
is then Secured in position by the lock nut 558. 
The lower ends of the plates 533d and 53t of 

the arcing contact arm 53i are inwardly curved 
at 566 and 56 to provide a pressure contacting. 
Surface for these plates to make contact with the 
surfaces of plates 520a and 520th of the main con 
tact arm 520. Tightening of the nut 557 and the 
lock nut 558 of the bolt 55 will draw these curved 
extensions of the arcing contact arm plates in 
Wardly toward each other into tight contacting 
current carrying engagement with the plates of 
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the main contact, arm. By this means, there 
fore, a pigtail connection between the arcing con 
tact arm and the lower conductor is obviated. 
The principles, however, which govern, the op 

eration of the contact structure of Figures 6 and . 
7 are the Same as those which govern the opera 
tion of the contact. Structure of Figure 1, and all 
of the previous discussion with respect to Figure 
1 applies to the construction of Figures. 6... and 7. 
In Figure 8 I have Shown a moving. contact 

structure-adapted to cooperate with the station 
alry contact Structure of Figures 4 and 5. 
. The Stationary contact structure. 6 is: ex 
actly the same in every respéct, as that shown in 

: Figures 4 and 5. Since... the stationary contact 
Structure has an arcing contact which may pivot 
With respect thereto, the moving contact struc 
ture may be an arcing contact which is rigidly 

3. affixed to said moving contact structure. 
The moving contact structure comprises a cora 

tact arm 628. Which may preferably be composed 
of a pair of plates : which are bridged together 
by the croSS-piece, 32.d on which the main mov 
ing contact. 538 is mounted. The lower ends of 
the plates which form the noviing.: contact arm 
2E are secured at 62 to the lower conductor. 622 

in the manner described in connection with Fig 
ures 1 and 6. 
An operating link 625 is connected to the pin 

62d Secured between the plates of the movable 
contact arm 623 and held in position by the cot 
ter pins 325d. The operating link. 625 may be con 
nected to any Suitable operating mechanism, as 

- previously described. 
The novable arcing contact 635.is. Secured... to 

the bridging plate 62d of the arm 32 by means 
of boltS 56: passing through the camping plate 
66; and the flange. 662 of the arcing contact. 635 
into the bridging plate. 62). 
The arcing contact.neraber. 635 carries a mov 

able arcing contact. S36 and an arcing horn.63 
for purposes previously described. 
In the embodiment here shown...in Figure:8, 

the arcing contact structure; $35. is thus rigidly 
connected and has no motion with respect to the 
movable contact arm. 62, Since the Stationary 
arcing contact 3A is movably mounted, as pre 
viously described in connection. With Figures:4 
and 5. Thus, the arrangement of the stationary 
contact of Figure 4 permits the use of: a simpli 
fied movable contact structure as-above described. 
In the foregoing, I have described my inven 

tion. Only in connection with preferred embodi 
rents thereof. Many variations and modifica 
tions of the structure, arrangement and uses of 
my invention should now be obvious to those 
skilled in the art. Accordingly, I. prefer to be 
bound not by the specific disclosures herein, but 
Only by the appended claims. 
I claim: 
1. In a circuit breaker having- a first movable 

arm, a main contact mounted on said movable 
arm, a Second movable arm pivotally mounted 
On Said first movable arm, an arcing contaction 
Said Second movable arm, cooperating contact 
ineans for said main and movable contacts, studs 
connected to said cooperating contact means 
said. arms, Said. Studs, contacts and first movable 
arm forming a U-shaped loop, said second mov 
able arm having, an elongated portion extending: 
Within said U-shaped loop, generally parallel with 
Said first movable. arm and forming.; a parallel, 
electrical path therewith whereby a mutual mag 
.netic attraction urges said first...and second arms 
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i toward: each other and in the same direction as 
the magnetic forces tending to extend the loop. 

2. In a circuit breaker having a first movable 
: arm, a main contact mounted on said 'movable 
arm; a 'Second movable arm pivotally mounted on 

"Said first movable arm, an arcing contact on said 
Second movable arm, cooperating contact means 
for Said main and movable contacts, studs con 
nected to said cooperating contact means and 
arms, said studs; contacts and first movable arm 
forming a U-shaped loop, said second novable 
arm having an elongated portion extending 
within said U-shaped loop generally parallel with 
said first movable arm and forming a parallel 
electrical path therewith whereby a mutual mag 
netic attraction urges said first and second arms 
toward each other and in the same direction as 
the magnetic forces tending to extend the loop, 
the distance from the pivot of said second arm 
to said arcing contact being Smaller than from 
said pivot to the end of Said second nowable arm 
opposite the end on which said arcing contact 
is mounted. 

3. In a circuit, breaker having a first movable 
arm, a main contact mounted on said movable 
arm, a second movable arm pivotally mounted on 
said first movable arm, an arcing contact on said 
second.movable arm, cooperating contact means 
for said main and movable contacts, Studs con 
nected to said cooperating contact means and 
arms, said studs, contacts and first movable arm 
forming a U-shaped loop, said second movable 
arm. . having : an elongated portion extending 
within said. U-shaped loop. generally parallel with 
said first, movable-arm and forming a parallel 
electrical path therewith whereby a mutual mag 
netic attraction urges said first and second, arms 
toward each other...and in the Sane, direction 
as the magnetic forces tending . to extend the 
loop, the distance from the pivot. of Said second 
arm to. Said...arcing contact... being smaller - than 
from Said pivot to the end of saidsecond movable 
arm Opposite the end on which said arcing. Con 

3. tact, is mounted, and a movable member for 
Said pivotal. Support for moving said, movable 

- contact: Out of engagement with said, cooperat 
sing contact. 

, ARTHUR, S. CASWELL. 

:REFERENCES, CITED 
The following: references are of record in the 

file’. of this...patent: 
UNITED STATES PATENTS 

"Number Nanne Date 
1,395,327 Aalborg ------------- Nov. 1, 1921 
1,395,348 MacNeill ----------- Nov. 1, 1921 
1560,308 Periy. ---------------Nov. 3, 1925 
1,762,604 . Ainsworth ------- June 30, 1930 
1,763,027 Wilms. -------------- June 10, i930 
1,804,628 MacNeill ----------- May 12, i931 
1,935,428 Atwood ------------ Nov. 14, 1933 
2,055,114 Woernley - -----. Sept. 22, i936 

: 2,214,471 Eudwig et al. ------ Sept. i0, 1940 
2,227,160 :Seaman ------------. Bec. 31, 1940 
2,285,890 Blosser. ------------- June 9, 1942 
12,328,318 Wood.------------- Aug. 21, 1943 

FOREIGN PATENTS 
Nine Country *: Date 

... 182,315 . Great Britain. July 6, 1922 
541,281 Great Britain.-----: Nov. 20, 1941 

; :546,435 . Great Britain. ------ July, 34, i942 
834,884 France------...------. Sept. 5, 1938 

  


