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My present invention relates to circuit breaker
contact structures and more particularly to a
main stationary contact structure for ecircuit
breakers which are constructed to provide a
blow-cn 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 hecomes a
“blow 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 adeguate 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.
Tn this case the pigtail connection was required
hetween the stationary contact member and the
stationary conductor.

My invention contemplates the construction
of a stationary contact member for. a circult
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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 o 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 he pivotal
with respect to the stationary conduvetor and in
which the necessity for pigtail or other shunt
connections between the stationary contact and
the stationary conductor is eliminated, it will
pe 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 resuits.

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 as-
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 man-
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 ar-
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 forezoing and many other objects of my
invention will become apparent in the following
description and drawings, in which co

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

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

Pigure 2 is a front view of Figure 1A,

Tigure 3 is a front view partly broken away -of
the movable contact arm of Figure 1. e
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Figure 4 is a side view of a modified form of a
stationary contact member.

Figure.5.is-afront view partly broken away-of
the stationary contact member of Figure 4.

Figure 6 is a side view of a modified form of:

circuit breaker contact structure embedying 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 & circuit breaker.con-
tact structure showing a movable contact stroe=
ture adapted to cooperate with the stationary
contact of Figure 4.

Referring now.to. Figure .1, the circuit breaker.

contact structurs 419 comprises an. upper station-

ary:-terminal..l{, to which are secured, by means:
of.appropriate bolts.42, the opposite spaced plate.

extensions {3; .13 .(see.also. Figure 2). The.sta-
tionary:contact block #5, hereinafter more .speci-
fically described, is.pivetally mounted .on-a.pin.
16 :supported. between the.opposite plates .13, 43,

The:contact.block {5.is. provided  with :a..bore-
20.in. which; the compression spring .21 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 28,

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. re-entrant.extension. 27

which enters into.a slot 28 in the lower end of the
contact block: {5 to. limit both. the. outward. and
inward.movement of .the contact block. {5, as it

rotates. about- the: pin. 16.. That is, when the.

movable..contact. . is.moved :away from. the sta-

tionary.contact, the. spring 21 . 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-~entrant flange 27.
The-right hand wall of slot 28.ensures.that the

movable-contact.block..{5 .will not be rotated to.

the left for.so..great. a. distance as.to result in.
injury.to the spring.2i.or damage.to the. sta-
tionary-contact structure...

The contact ‘block . {5 is. provided. with a main.

contact surface-38 and an: arcing contact surface
31, The.main contact surface. 38 is engaged by

the-movable.main. contact .82 .which is positioned 5

on the movable contact arm 38.

The arcing.contact surface 31 is engaged by the
movable arcing: contact 33.
38.1s, pivetally mounted.on. the pin 37 carried by
the-movable.contact arm 88 and is providsd.with
an arcing horn 38 along which. the arc.is. mag-
netically driven... The .lower end.of the arcing
contact..arm .38 is. provided. .with.a. spring bias
(hereinafter; described) which tends. to rotate
the: arcing contact arm 86 in. a.counterclockwise

difection. so.that ‘the arcing contact 83'is bigsed

to the léft..

The contacts 31 .and 33 will therefore. engaze
béfore.the contacts 38 and 32 The arcing con-
tact arm 3%, as will ‘more readily be seen in Figure
3, .is actually a compound arm 28¢ and 360
mounted ‘on either sidé of ‘the movable contact,
arm 38.

The pin 37 passes. through an opening in-the
movable contact-arm 88+ and-the arcing: contach
arms-36i-and-'36b are rotatably mounted on the
said pin 31. The two arcing contact arms 2568
and 36b are -connected by a: bridging- plate -43.
The-movable-contact carrying arm 28 ‘itself also
consists of two-arms 88a-and 388" (see-also Figure

Arcing. contact arm.
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3) which are connected together at their upper
end: by -the:contact block«45-so: that they.operate
tégether.

A bolt 55 is secured in any suitable manner to

= the center of the bridging plate 48 which inter-

connects the arcing contact arms 36¢ and 360b,
and this bolt passes between the movable contact
carrying plates 38a:and 38b and projects beyond
the.front of-the movable contact arm. An addi-
tional pin 5% intereonnects the two movable con-
fact arms 38¢ and 38b and pivotally receives the
link24-which-operates the contact bridge 38 he-
tween.the open and closed position by means of
an appropriate operating'mechanism.

A- compression. spring .57 surrounds.the bolt 53
and.is compressed hetween the bridging plate 40.
and. the head .53 of the threaded bolt .55. The
opposite .end .cf. the bolt §5.is. provided. with.a-
plate 42 which bears against the front surface of
the main. contact bridge arms.38a and 380 and
is.secured.in place. withirespect to.the plate £2 by.
means..of .the nut .43.. A locknut 58 maintains.
the. predetermined. adjustment. The. compres-
sion spring therefore.biases . the: arcing. contact.
arm. 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 68 -is. connected between the. arcing
contact arm.36.and the. pigtail boss, 47. . It .will,
of course, be. clear that.a separate pigtail -89 is
provided.on each side. The plates 38q-and 38b
of.. the .movable contact. arm are mounted on
either side of the lower stationary conductor 62.
A.bolt 83 passes through appropriate.registering
openings.in. the contact arm plates. 38« and 385,
and in the stationary conductor §2.

A .spring. washer §4.of highly conductive ma-
terial is placed betweens the. head .of -the. bolt.63.
and the confact arm. plate:38a on one.side of .the
structure and- an. additional washer 85 of similar
material is.placed bhetween the nut $6 .of the.con-
tact arm. plate:38b.on the other side.of the struc-
ture.. The. nut.86. is:tightened and..secured..in
tightened. position.

Contact-arm 38.comprising. plates.38¢ and 38b.
now has rotative movement around the shaft of
the.bolt 63.. The inner surfaces of the plates. 38a
and. 38b are in tight frictional engagement, with
the-outer surface of the-lower.conductor:62, thus
creating an. .appropriate. current.carrying. path
between :the. movable. contact .arm- 38. and. the-
lower conductor 82

In. order further to ensure an appropriate cur-.
rent- carrying relationship: between - the. lower
conductor 82 and the lower ends of the plates 38a.
and 28b, additional washers 67 and 88 may be
placed -between: the-lower. conductor 82 'and the
plates 3%8¢ 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 38a-and 28b to the spring washers-54-and
68, then-to the head -of the bolt-83 and -the nut
€6, then.to the shaft-of the bolt and through the
shaf -of the-bolt to the lower conductor §2: The
remainder of “the-current passes-directly from
the inner-surfaces of ‘plates 38z and 2$b through
the washers 87 and 68 to the surface.of the lower
conductor 62, By -this' means-a-pighail -connec-
tion: between the movable contact arm 38:or-the
movable confact .32; to..the: lower: conductor -§2
is obviated.

The pigtail §8 between the arcing contact-arm
36sand the-movable:contaet: arm:-38:may:bezoh=
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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
31, the actual current path in Pigure 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 15¢ and (5b. Contact fingers (5a
and 15b are rotatably mounted on the pin (8§ be-
tween the plates 13, 13 as above pointed out.
Each of the contact fingers 15a and i5b is pro-
vided with a lateral opening 10 through which
the pin {6 passes.

The inner surface of each of the contact blocks
{5a and 15b is counterbored at Tl to produce two
co-axial and adjacent openings which register
with each other to form a single continuous hous-
ing for the compression spring 18. Compression
spring 73 bears against the opposite bases of the
counterbore 11 to drive the contact fingers 15a
and 15p apart. A spacer washer 15 of highly
conductive material is provided around the pin
16 between the outer surface of each of the con-
tact fingers i5a¢ and 15b to provide an efficient
current carrying path between the respective
contact fingers to the plates {3, 13. The com-~
pression spring 11 thus ensures that the contact
block 15 comprising the contact fingers i5a¢ and
{5b will be in appropriate current carrying rela-
tionship with the plates 3, 13 and hence with
the upper stationary conductor {i.

By this means therefore, although the main
stationary contact 38 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 t[ is made unnecessary. The spring
71 and the spacer washers 15 provide for such
a current carrying path. Since the main sta-
tionary contact 38 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 31 is mounted on that portion of the contact
block 15 which has relatively the smallest amount
of rotation and has substantially no inward or
outward movement with respect to the upper sta-
tionary conductor i1, the movable arcing contact
33 is mounted on the pivotal arm 36 and is pro-
vided with the necessary spring 57 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 8i and 33 will

meet first. On completion of the closing move-
ment however the main movable contact 32

moves into engagement with the main station-
ary contact 80, the contact block 15 is rocked
about its pivot {8 compressing spring 21 until
the right hand side of slot 28 engages re-entrant
flange 27. At the same time the spring 57 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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move to the right followed by contact 30 under
the action of spring 21 until the left wall of the
slot engages projection 21. Thereafter contact
32 will separate from the stationary main con-
tact 30 while the spring 5T maintains the mov-
able arcing contact tip 33 in engagement with
the stationary arcing contact tip 31. 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 31. 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 51, as
above pointed out.

This result is also obtained, however, by rea-
son of the mechanical arrangement of the arc~
ing contact arm 38. 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 38
will provide a rotative force on the arcing con-
tact arm 36 driving the part of the arm below.
pivot 37 in a counterclockwise direction, and the
part of the arm above pivot 37 in a clock~
wise direction.  However, since Ileverage for
the portion below the pivot 37 includes
not only the arm 36 but also the pigfail 60 ex-
tending down to the conductor 62, the total force
providing the counterclockwisz rotation about
pivot 37 is greater than the force tending to pro-
duce g clockwise rotation.

Accordingly, the net magnetic force of the
short eircuit current is to drive the arcing con-
tacts 31 and 33 into engagement while the main
contacts separate. This force added to that pro-
duced by the compression spring 57 already de-
scribed insures a firm arcing contact engage-
ment during the initiation of contact separation.

Thus the are 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 he
maghetically attracted under conditions of very
high short circuit tc such an extent that they
may be pulled out of contact. The construction
shown in Figures 4 and 5 cbviates even this pos-
sibility. In Figures 4 and 5 I have shown a modi-
fied form of stationary contact structure within
the spirit of my invention. It issufficient to point
out, however, that the movable contact mempers
which cooperate with the stationary contact
members shown in Figures 4 and 5 are fully
rigid—that is, both the movable arcing and mov-
able main contact are rigidly secured to the
movable contact arm.

In Figure 4, the upper stationary conductor or
main connection stud is a simple rectangular bar
{i1. A pair of contact arms {152 and iI5b are
mounted on either side of the upper connected
stud {11 and are rotatably secured . thereto by
means of the bolt 1i{6 which passes through the
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opposite- arms: i8¢ and.:{1§b and:through: the:
A spring. washer- 184, i64:
is:mounted on:-either side:-ketween the:-head i78:
of.thie ‘bolt {16 :and-contact plate (150 and be~.
tween the-nut.17{ of ‘the bolt 1 {8:and the.contact.

connection stud. f{f.

plate |i8a.  Contactplates |iBa.and. {155 are pro-
vided.at their lower end with: the main stationary
contact tips- 130, (80

are-required.
An-appropriste-contact pressure is provided for
by means. of the:pin 488 which besrs against the

flange 181 on each of the plates {i8q and ({EDh-

on-each side of ‘the conductor-{1{f. The pin 180
is-biased for- movement. toward the flange 81
in-order to obtain the necessary contact pressure
by means of the compression spring 1.
§37" passes. -between: the plates {ibg and  {{5b
at the upper end of -each thereof and supports
the stationary arcing-contact {36 at the end of
which-the stationary ave tip 181 is located. The
bolt {37 is also provided with spring washers (85
so that on tightening:of the: bolt, appropriate
current carrying engagemeaent is-created between
the :arcing- contact member {86-and the plates
{180 and 116D, )
Apin 155ismounted-between the plates { i5¢ and
{150 at-the uppser left end thereof. The said pin
stiipports: a block' {88a -through which the link
{55 passes: Link'{55'is pivotally connsacted at the

opposite-end to the pin- 148 passing between the:

arcing contdets {35. A‘'compression spring: 157
is mounted between the block 158a and a hoss {58
on the link {55 adjacent the-arcing contacts 1386.
The compression spring: thus tends to rotate the
arcing - contact 138 counterclockwise so that the
arcing contact tip 13F tends to-move-outwardly.
This. outward ‘movement:is limited by the -ad~

Jjustable nut (68 mountéd on the outer threaded
end of the link 158 which msay be secured in ap--
propriate adjusted position by the locknut {59a..

It will here be chvious-that ag-the-movable con-
tact arm bringsthe movable contacts intoengage-

raent with the stationary contacts, the movable:

arcing- contact will first engags the stationary
arcing contact’'{3i{. Then on continued move~
ment teward closing position of the movable con-
tact arm, the spring- {57 will ke compressed so
that the stationary arcing contact tip §3f will
rove to position shown -in Figure 4, whereupon
the -main stationary contact 130 will be engaged
by this complementary contact.

On:--continued- movement of the movable con-
tact ‘arm, the contact plates {18g and [15b will
he‘rotated counterclockwise around the pivet §16
to compress’ the spring 18f, thus ensuring ap-
propriate contact pressure.. The current from
the plates {i6g and 1i5b will pass readily to the
stationary conductor - 1{{ by means of the bolt
§16 and the washers i84 as above pointed out.
Similarly- the - current-from the arcing contact
136 will pass to the plates { {8z and 1150 by means
of -the bolt {87 and the spring washers (85, as
above pointed out, and thence also to the con-
ductor tf}. 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 sincethe contact plates
{i6a¢ and 1{5b are on the ouiside of the stud

{1i and of the arc tip 131, parallel current will
pull them together and increase the contact.pres-.

An appropriate current:
carrying.path, as-above pointed. out, is provided .
from.the main:stationary contact tips 138 through:
the plates. { {5a.:and ¢ E5b. to the conductor i1,
so:that no: pightail or: shunt connecting members.

A bolt:
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8
sure-thus avoiding :the theoretical .disadvantage:
of thestructure showninmFigure 2:.
The contact:plates | i5a -and {18b are limited
in movement with respect to the conductor.ifi -

. by reason of ‘the. fact that:the conductor i} is.

provided with a reinforced slot {23 passing there-~
through and which: engages the pin {27 in each
of .the. plates .11Za:and {15b. The. cooperation-
of ‘the pin §2%7.and the slot (28:will limit inward
and outward movement.of the plates [1fa and:
1180 in the manner similar to that described in
conuection with the slot 28 and the re-entrant
extension 27 of Figure:1: and for the purposes:
therein set forth.

The.arcing: contact arm-plates 3Ga-and 88b are
each provided. with a frontwardly projecting lug:
58, through which the mounting pin 27 passes,
which secures them to the main movable contact
arm-388.

The.main movable.contact arm 38:is provided.
with a rearward extension 52:at the end of which.
the main movable-contact 32 is mounted. This:
extension ig so arranged that a substantial clear-
ance- 46.is provided between the rear surface 54:
of the main arm  38cand the: front surface B8
of the arcing contact arm 38

T ensure a-good conducting path for short cir-
cuit currents, the arcing:contact arm- 33 is con-
nected by the pigtail connections 58 to the:lower
condictor 62

As will “also be obvious,: the-curreat in: the:
contact arm 38 is-in the-same. direction as in
the arcing contaet-arm-36. Thus, the lower end
of arm -38 ‘below -the-pivot point :37is attracted
magnetically to the arm 88.

The provisicn of theclearance 46 between these
arms, by reason of the shape thsereof, causes this
attraction to exert a-countverclockwise force on
the-end of the:arcing contact arm: 6 below the-
pivet 37. This,-of course; increases-the contact
pressure between the:arcing:contact tips 3f and
33.

By this ‘means, therefore, when: main: contact
separation .occurs under short circuit conditions
(due- to-the. current which still fiows over. arm
36 and through pivet:37) ‘this arrangement fur-~
ther ensures -that:the. arcing -contacts will con-
tinue to remain- in engagement: for-the lengest
possible period: after. the. main . contacts have:
separated.. -

As . -will also now. be. clear, the portion of .the
arcing contact arm 38 bhelow the pivoet point &7
being. substantially greater:than the portion of
the arm 38 above the. pivot: point 37, the mag-
netic forces produced by the:current lcop. react-
ing on. the portion of the.arm 3% below-the pivot
point 37 ‘causes a:further hlow on effect.

In addition, it will ‘be obvious from PFigures
1 and 3:that the: arcing -contact arms 35¢ and
360 are outside the main bridging.plates 88a¢ and
38D, so that the skin effect of the-assembly would
help the arcingcontacts take more current and
increase the main  contact protection.

Furthermore,- the- portion of the -arcing con-
tact arm 36 above the. pivot point 37, owing to
its position. (its mass is-closer to the pivot 237
than is the mass of the.portion of the arm bhelow
the pivot 37), has a-greater inertis .effect than
that portion of the arcing contact arm. 35 below
the pivot point 37 and thus aids: in maintaining
the arcing:contacts:in engagement :during  the
opening of the.circuit breaker.

Furthermore, the spring 57:and the pigtail 48
of the arcing contact arm 26:are very near the
assembly pivot.:63; so that. they-have less effect
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in slowing the opening speed of the ecircuit
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 eircuit 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 motors. '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 cecur 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 confactor do not blow open
due to this high current.

Accordingly, a contactor may be constructed,
substantially in the form shown in Figure'l, to
have the blow on effect herein described.

In Pigure 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 510 comprises a main
stationary contact 212 and a stationary arcing
contact 213 mounted on a staticnary contact
block 2{i4, which, in turn, is pivotally mounted
at 215 on the upper stationary conductor 2{§.
The stationary contact structure of Figure 6 is
identical with the stationary contact structure
of Figure 1.

The movable contact bridge 320 is pivotally
mounted at 52i on the lower conductor B522.
Movable contact bridge 526 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 528q and 528b of the
movable contact bridge 529 by a pin 5252 pass-
ing through suitable matching openings in the
plates 520¢ and 520b; 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 212.

The arcing contact arm 539 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
530c¢ and 530b mounted on the outside of the
movable contact bridge 520 and pivotal with re-
spect thereto.

The arms 538¢ and 5300 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 530a and 230b 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 520¢
and 520b.

A compression spring 540 is mounted between
a head 541 of the bolt 539 and the front plate
542,

The end of the bolt 539 opposite the head 541
and outside the plate 538 is provided with a nub
543 and g lock nut 543a¢ which maintains com-
pression of the spring 5486.

It will thus be seen that the compression spring
540, acting between the head 541 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 contaet arm plates 238¢ and 230b
are each provided with a frontwardly projecting
lug 558 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 532qa.

The pivot or mounting of the main contact
arm 520 at 521 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 matehing slots 851
in the plates 520a¢ and 528b of the contact arm
520 and through appropriate openings in the
plates 530¢ and 5300 of the arcing contact arm.

The slots 551 in the plates of the main contact
arm 520 are sufficiently long as tc permit the de-
sired maximum rotation of the arcing contact
arm 530 with respect to the main contact arm
520. .

Spring washers 585 are provided between the
head 556 of the bolt 550 and the securing nut
55T of the bolt and are tightened against the
outside surfaces of the plates 530a and 5300 of
the arcing contact arm 538 by the nut 5571 which
is then secured in position by the lock nut 558.

The lower ends of the plates 530a and 5386 of
the arcing contact arm %39 are inwardly curved
at 568 and 56( to provide a pressure contacting:
surface for these plates to make contact with the
surfaces of plates 520a and 5200 of the main con-
tact arm 520. Tightening of the nut 557 and the
lock nut 558 of the bolt 558 will draw these curved
extensions of the arcing confact arm plates in-
wardly toward each other into tight contacting
current carrying engagement with the plates of




+8;5645,841

13
"~ the main cohtaét 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-

ary contact structure of Figures 4 and-5.
© . The stationary contact structure 688 is:ex-
actly the same in every respéct as that shown:in
“Pigures 4- and 5. " Since:the stationary contact
‘structure has.an arcing contact which may-:pivot
‘with: respect thereto,: the moving contaet: struc-
ture may be an arcing contact whichis: rigidly

- affixed to said moving contact structure.

“The moving contact struecture comprises-a-con-
tact arm €28 which may preferably be composéd
of a pair of plates:which are bridged:together
by the cross-piece. 828a¢ on- which the main mov-
ing contact 628 is mounted. "The lower -ends of
the plates which form-the moving:contact arm
628 are secured at 821 to the:lower conductor-§22
in the manner described in connection with: Fig-
ures 1.and-6.

An operating link 625 is ‘connected: to:the pin
-628a secured- between the plates of. the movable
contact arm 623 and held.in position by the cot-
- ter pins §25¢. The-operating link: 628 . may be con-
nected to any suitable operating mechanism, as
-previously described.

The movable arcing contact-835.is: secured-to
the bridging plate 820¢: of the arm: 628 by means
of bolts 660 passing through: the clamping plate

~864 and the flange-662 of the.arcing:contact:$35
into the bridging plate 628.

The arcing contact member-§35 carries a mov-
able arcing contact 836 and an arcing horn:637
-for purposes previously described.

In-the embodiment -here -shown -in’ Figure:8,
“the arcing contact: structure’ 838-is thus:rigidly
connected and has no motion-with respsct tothe
" movable contaet arm.- 628, since:the stationary
arcing contact- {31 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-préferred:embodi-
ments thereof. Many variations-and modifica-
tions of the structure, arrangement and uses-of
my invention should now be “obvious”tothose
skilled in the art. -“Accordingly,.I. préfer 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 contact:on
sald second movable arm, cooperating contact
means for.sald main and movable-contacts, studs
connected to sald cooperating contact: means
-and. arms, said studs, contacts:and first movable
carm forming a U-shaped loop; said:second:mov-

-ablearm having: an-elongated portion-exterding:

‘within said U-shaped:loop.generally parallel with
.said. first movable..arm and. forming. g :parallel,
electrical path therewith whereby a:mutualmag-
“netic-attraction urges said first.and: second:-arms
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rtowgrd-each: other and insthe same ‘direction:ag

the magnetic forces tending o extend the ‘loop.

‘2. In-a circuit -breaker having aifirst movable
-arm,- &-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
“forminga- 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* parsllel

“electrical path therewith-whereby a mutual mag-
netic attraction urges-said first-and-second arms

“toward each other-ard in*the same-direction as
" the-magnetic forees -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 movakle 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

.5aid first-movable arm, an arcing contact onsaid

second.movable arm, cooperating contact means
for said main and movable contacts, studs con-
nzcted.- 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 ,poption .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 movable

arm opposite-the. end on-which said-arcing con-

stact..is ‘mounted,. and -a movable .member : for

-said - .pivotal.-support for meving said.movable

-contact :out:-of- engagement with. said- cooperat-
~ing contact..

ZARTHUR. S.. CASWELL.
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