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CIRCUIT BREAKER

James M. Cumming, Turtle Creek, Pa., assignor to
Westinghouse Electric & Manufacturing Com-
pany, East Pittsburgh, Pa., a corporation of

Pennsylvania

Application July 27, 1939, Serial No. 286,835
(CL 200—-148)

18 Claims.

The invention relates to circuit interrupters in
general, and, more particularly, to circuit break-
ers for interrupting large amounts of electric
power at moderate or high voltages.

In circuit breakers of the class referred to, it
is very important that the contact members op-
erate at a high speed; and where several sets
of contacts per pole are employed, it is also im-
portant that the several sets of contacts oper-
ate in a definite and predetermined sequence.
These conditions are desired both for liquid and
air break type circuit interrupters, and when the
several sets of contacts are connected either in
series or parallel relation.

In circuit breakers of large current rating in
which main and arcing contacts are employed,
it is very important that the arcing contacts
remain in engagement until the main contacts
have separated a safe gap distance, and also that
the arcing centacts engage during closing when
the main contacts are still a safe distance apart.
This is particularly important in circuit breakers
of the air break type, as no provision is made for
extinguishing arcs in the region of the main con-
tacts.

An object of the invention is the provision of
an improved circuit breaker mechanism which
operates the contacts at a high speed and in a
definite predetermined sequence.

Another object of the invention is the provi-
sion of an improved circuit breaker embodying
several sets of contacts one set of which is al-
ways moved to full open circuit position before
the other set is opened.

Another object of the invention is the provi-
sion of a circuit breaker having two pairs of
contacts and operating means therefor operable
during opening to move one pair of contacts to
full open position before the second pair of con-
tacts are separated, and operable during closing
to close the second pair of contacts before the
first pair are moved toward closed position.

Another object of the invention is the provi-
sion of a circuit breaker having two movable
contact assemblages per pole which are moved
at high speed to open and to closed positions
separately one after the other so that one is
not impeded by the other.

Another object of the invention is the provi-
sion of a circuit breaker having movable main
and arcing contacts in which the main contact
is always in the full open position before the
arcing contact can make or break the circuit.

Another object of the invention is the provi-
sion of a circuit breaker as previously described
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in which movement of the arcing contact assem-
blage to open and to closed position is unim-
peded by the main contact assemblage and its
mass.

Another object of the invention is the provi-
sion of a circuit breaker in which the spring
means for providing contact pressure for the cir-
cuit interrupting contacts is disposed remote
from said contacts,

The novel features that are considersd char-
acteristic of the invention are set forth in par-
ticular in the appended claims. The invention
itself, however, both as to structure and opera-
tion, together with additional objects and ad-

5 vantages thereof will be best understood from

the following detailed description of one embodi-
ment thereof when read in conjunction with the
accompanying drawings in which:

Figure 1 is a fragmentary elevational view
partly in section of an air circuit breaker con-
structed in accordance with the invention, the
breaker being shown in the fully closed position;

Fig. 2 is a view similar to Pig. 1 showing the
position of the parts during a circuit opening
operation when the main contact member has
reached the full open position;

Fig. 3 is a view similar to Figs. 1 and 2 showing
the position of the parts when the breaker is
in the full open position; and

Fig. 4 is a fragmentary vertical sectional view
taken substantially along the line IV—IV of Fig.
1, looking in the direction of the arrows.

Referring to the drawings which show a high
voltage circuit breaker of the air break type em-
bodying the features of the present invention,
the reference character 5 designates a terminal
casting of conducting material having a terminal
stud T which forms the lower terminal of the
circuit breaker. The terminal casting 5 and
stud 7 are rigidly mounted on a main supporting
frame (not shown), and insulated therefrom in
any suitable manner. The upper terminal block
8 of the circuit breaker is also of conducting
material and is rigidly mounted on a supporting
plate 11 which forms a part of the main frame.

The terminal block 9 is insulated from the
plate If by means of a hollow supporting insu-
lator 13 which is preferably of vitreous insulat-
ing material. The terminal block 9 has a termi-
nal stud {5 which extends through the hollow
supporting insulator 13 and through an opening
provided therefor in the plate 1!, which is of
larger diameter than that of the stud 15 so that
the stud is effectively insulated therefrom.

A bracket 17 is provided for supporting the cir-
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cuit breaker mechanism and this bracket is
rigidly secured to the terminal casting §. The
bracket i1 comprises a pair of spaced parallel
steel plates I8 which are rigidly secured to the
opposite sides of the terminal casting 5 by means
of a plurality of bolts 21. The plates 18§ are
joined and braced at their upper ends by a cross
bar 23, the ends of which are rigidly secured as
by welding to the outer edges of the plates (8.
A pair of spaced tie bars 25 of strong insulating
material have their opposite ends secured by
bolts 27 to a pair of ears 29 projecting from the
outer sides of the plates 13 adjacent the upper
ends thereof, and to a pair of ears 3f which pro-
ject outwardly from the sides of the upper ter-
minal block 8. These insulating bars 25 are dis-
posed on opposite sides of the moving contact as-
semblage, and serve to brace and °trengthen the
circuit breaker structure.

The terminal block 9 is provided with a lower
contact portion 33 forming the main stationary
contact of the circuit breaker, and with an arc-
ing -contact 35 which is rigidly secured to the
upper end of the block 9 by means of bolts 7.

The moving contact assemblage of the circuit
breaker comprises, in general, a main contact-
carrying member or arim .38 which is pivctally
mounted at its lower end to the plates 1§ by
means of a pivot pin 41, and an arcing contact-

carrying member or arm 43 which is pivoted to 3

the main contact-carrying member 39 adjacent

the pivot thereof by means of a pivot pin 45.
The main contact-carrying member 89 is gen-

erally Y-shaped and comprises two spaced arms

41, p1vota11y mounted at their lower ends on the :

p1vot pin 4{, the upper portions of the arms being
slightly off-set as shown in Pig. 4. A plurality
of spacer sleeves 48 (Fig. 4) are mounted on the
pivot pin &1 for spacing the main contact-carry-
ing member 39 from the plates {9 of the bracket
{1. The upper ends of the two arms &1 have a
pair of yckes 49 rigidly secured thereto and each
of these yokes carries a main contact member 51
for engaging the main stationary contact 33.
The main contact members 51 are mounted for
limited movement relative to the yoke by means
of pins 53 passing through the contact members
which engage in elongated slots provided there-
for in the sides of -the yokes 48. Each of the
main contact members 51 is biased toward the
stationary contact 33 relative to the yoke 49 by
means of a contact biasing spring 57 which is in-
terposed between the bight portion of the yoke
49 and the back of the contact member 5. Each
of the main contact members §f is thus mounted
for limited tilting movement in any. direction so
as to. self-align itself with the main contact 23.
The biasing springs 87 serve to provide the re-
quired contact - pressure between the contact
members 51 and the stationary contact 33 when
the breaker is in the closed circuit position. Each
of the main contact members 5t is electrically
connected directly to the terminal bracket 5 by
means of a flexible shunt conducter §3. The two
arms 4T of the main contact-carrying member 3§
are connected for movement together by means
of the pivot pin- 456 and also by the bridging por-
tion 61 .formed integral with the arms 47 at the
lower ends thereof.

The arcing contact-carrying member 43 com~
prises two parallel arms 62 which are secured for
movement together in the space between the
arms 47 of the main contact-carrying member 39,
The arcing contact-carrying member extends up-
wardly a considerable distance beyond. the main
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contact members 51 and has an arcing contact
63 rigidly secured to its upper end. . A flexible
shunt conductor 65 electrically connects the arc-
ing contact 63 directly to the terminal casting
5 and this shunt extends between the arms 62
which form the arcing contact-carrying mem-
ber 43,

The two arcing contacts 35 and 88 are provided
with intermediate contact portions 67 and with
arcing tips 69 formed of a suitable arc resisting
conducting material. - The arcing contact-carry-
ing arm 43 is moved in such a way during open-
ing of the circuit breaker that the arcing tips 69
only are in engagement at the time the arcing
contacts separate so that the arc is always drawni
between the tips 68 of these contacts.

An arc extinguishing structure Ti is mounted
adjacent the upper end of the circuit breaker for
the purpose of extinguishing arcs drawn between
the arcing contacts 35 and 67 during interrup-
tion of the circuit. The arc extinguishing strue-
ture may be of any suitable type but is preferably
of the type fully described in Patent No. 2,100,743,
issued to F. P. Johnson, November 20, 1937, and
assigned to the assignee of the present invention.
Briefly, the arc extinguishing structure comprises
means forming an are chamber 13, a stack of arc
extinguishing plates (not shown) arranged hori-
zontally at the upper end of the arc extinguish-
ing structure, into which the arc is moved and
extinguished during interruption of the circuit,
electromagnetic means (ot shown) for moving
the arc into the arc extinguishing plates and
around in the plates, and a pair of arc transfer
horns 15 and 11 to which the arc is transferred
upon opening of the arcing contacts 35 and €7. -
The details of the arc extinguishing structure
have not been shown, as they are not believed
necessary for a complete understanding of the
present invention. For these details, reference
may be had-to the above mentioned patent. The
inner arc transfer horn 75 is mounted with its
tip adjacent the stationary -arcing contact 3§,
and the outer arc transfer horn 77 is mounted
at the outer end of the arc extinguishing struc-
ture in a position adjacent that of the movable
arcing contact 61 when the breaker is in full
open position.

The inner arc transfer horn 75 is electrically
connected to the upper terminal block 9, and the
outer arc transfer horn TT is electrically con-
nected to the lower terminal casting 5 by means
of a pair of shunt conductors 19 which are se-
cured to the arc extinguisher and to the terminal
‘casting by means of bolts 0. The arc extinguish-
ing structure Ti is secured at its lewer left-hand
end to an insulating block 82 on the upper end
of the mechanism supporting bracket. 1T by
means. of a screw 84, and the upper right-hand
end of the arc extinguishing structure is secured
to and insulated from the plate 1 in any suitable
manner.

The countercloeckwise opening movement of the
main contact-carrying arm 389:is limited by the
offset portions of the arms 4T thereof which en-
gage the inner edges of the bracket plates 13
when the main contact-carrying member 39
reaches full open position as shown in Fig, 3.° A
resilient bumper stop 8! is mounted on the cross
bar 23 of the mechanism supporting brackets 11
for the purpese of limiting opening movement. of
the arcing contact-carrying arm 43 and for ab-
sorbing shocks when this arm. is. moved: to open
circuit position.

The- previously described mounting arrange-
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ment of the moving contact assemblage cooper-
ates with the operating means of the circuit
breaker which will now be described to provide
for a very high speed operation of the moving
contact members, and also insures that the con-
tacts open and close in the desired sequence,
The operating means for opening and closing the
circuit breaker comprises, in general, a pair of
levers 83 and 85 forming an operating toggle, an
operating rod 8T of insulating material, and a
pair of spring means 89 for biasing the main
contact-carrying arm 39 to open circuit position
and for providing contact pressure for the arc-
ing contacts.

The operating rod 87 is adapted to be con-
nected to any conventional type of power-oper-
ating mechanism which is operable to move the
rod downwardly to close the circuit breaker and
upwardly to effect opening of the circuit breaker,

The lever 85 forims the inner link of the oper-
ating toggle and is provided with a threaded ad-
justable I-member 88, the I portion of which
is pivotally connected to the arcing contact-car-
rying arm 43 at a point substantially midway be-
tween the ends of the arm 43 by means of a pivot
pin 94. The outer end of the threaded I-mem-
ber 88 is threaded into the block portion of the
lever 85 and provides a means for adjusting the
effective length of the lever or link 85, the I-
member being retained in adjusted position by
means of a lock nut and washer assembly 983.

The lever 83 which forms the outer link of
the operating toggle is pivotally mounted on the
mechanism supporting bracket 1T between the
side plates 18 thereof by means of a pivot bolt
95 which extends transversely through the plates
9. The lever 83 is comprised of two parallel
plates which are rigidly secured for movement
together about the axis of the pivot bolt 95, and
the two plates forming the lever 83 are connect~
ed by a stop pin §7 which is adapted to be en-
gaged by an extension 99 of the lever 85 to pre-
vent upward collapse of the toggle when the
toggle is in extended position as it is when the
breaker is in closed circuit position. The inner
ends of the plates forming the lever 83 are piv-
otally connected to the toggle lever 85 by means
of a knee pivot pin 101 and the outer ends of the
two parallel plates forming the lever 83 are piv-
otally connected to the upper end of the operat-
ing rod 87 by means of a pivot pin 1063.

The spring means 89 for biasing the main con-
tact-carrying member 39 in a counterclockwise
direction to open circuit position comprises a
pair of I-bolts 185, the I portions of which are
pivotally engaged with the pivot pin 45 on either
side of the arcing contact-carrying member 43,
suitable spacer sleeves 166 being provided on
the pivot pin 45 for spacing these members from
the arms 41. The cylindrical or bolt portions of
the I-bolts 185 extend through guide lugs 107
which are secured to the inner sides of the plates
19 of the circuit breaker mechanism supporting
bracket I7. A pair of compression springs 109
are mounted on the cylindrical or bolt portions of
the I-bolts 185 and are held in tension between
the guide Iugs 181 and lock nut and washer as-
semblies 11 secured to the outer ends of the I-
bolts 185. The guide lugs 107 are provided with

openings of larger diameter than the cylindrical
portion of the I-bolts (05 to accommodate for
the slight lateral movement of the I-bolts during
opening and closing of the circuit breaker as the
pivot pin 45 moves in a short arc about the main
pivot pin 41.

The tensioned springs (09 exert
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a relatively strong biasing force fending to move
the I-bolts 105 outwardly toward the left so as
to bias the pivot pin 45 and the main contact-
carrying member 39 in a counterclockwise direc-
tion about the main pivot pin 41, and also strong-
ly bias the arcing contact-carrying arm 43 in a
clockwise direction about the pivot pin 91 until
the opening movement of the main contact-car-
rying member is stopped. The springs 109 thus
maintain the arcing contacts in engagement dur-
ing opening movement of the main contacts, and
also provide the required contact pressure for
the arcing contacts. It will be noted that the
springs 189 are disposed remote from the arcing
contacts in a position where they cannot be af-
fected or damaged by the arc or heat produced
in the current carrying parts. The springs
109 are also disposed in a location where there
is sufficient free space available so that the spring
may be made as large as is desired. This is an
important advantage as larger springs are re-
quired to provide for larger current rating and
interrupting capacity. This is necessary in or-
der to give the required contact pressure and to
prevent these contacts from blowing open on
heavy overloads and short circuits.

The operation of the circuit breaker is as fol-
lows: Fig. 1 shows the main and arcing contacts
in the fully closed position, and the contact-
carrying arms are held in this position by the
toggle comprising the levers 83 and 85 which are
in the extended position. The required contact
pressure is supplied for the main contacts by the
biasing springs 57 and for the arcing contacts by
means of springs (09. To open the circuit
breaker, the operating rod 87 is moved upwardly
causing the toggle comprising the levers 83 and §§
to break in a downward direction. During the

rst part of this movement, the main contact-
carrying arm 39 is moved in a counterclockwise
direction about the main pivot pin 4i to the full
open position. During this movement of the main
contact-carrying arm 39 to its full open circuit
position, the arcing contact 671 remains in engage-
ment with the arcing contact 35. This results
from the fact that the biasing springs (88 exert a
relatively strong biasing force acting to bias the
arcing contact-carrying arm 43 in a clockwise
direction about the pivot pin 91 as this pin moves
towards the left until the main contact-carrying
arm 39 reaches the full open position and is
stopped in that position. During this movement,
the arcing contact-carrying arm 43 fulcrums on
the stationary arcing contact 35 due to the biasing
action of the springs 109, causing the contact 87
to remain in engagement with the stationary con-
tact 3%, thus maintaining the circuit closed
through these contacts. As soon as the main
contact-carrying arm 39 reaches full open circuit
position and is stopped by its engagement with
the bracket 11, the continued upward movement
of the operating rod 87 causes further downward
collapse of the operating toggle and moves the
arcing contact-carrying arm 43 in a counterclock-
wise direction about the pivot pin 45 which is now
stationary, to open circuit position, as shown in
Fig. 3. At the instant that the arcing contacts
hegin to separate, only the tip portions 82 of these
contacts are in engagement so that the arc in the
arc chamber 13 is drawn very close to the arc
transfer horns 15 and 11. Also, the current path
through the current conducting parts and the arc
is curved in a convex direction upwardly toward
the arc extinguishing structure and the arc trans-
fer horns. This greatly facilitates transfer of
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the arc to the horns 15 and 1T and minimizes
possibility of any arcing taking place outside of
the arc extinguishing structure.

" To close the circuit breaker, the operating rod
81 is moved downwardly causing the toggle com-
prising the levers 83 and 85 to be moved. from
their collapsed to their gligned or extended posi~
tion. During the first part of this movement, the
arcing contact-carrying arm 43 is moved in a
clockwise direction about the pivot pin 45 which
remains stationary due to the fact that the arcing
contact-carrying arm is lighter than the load
exerted by the biasing springs 163. Immediately
after the arcing contact $71 engages the station~
ary arcing contact 35,.the continued closing
movement of the operating means then causes the
main contact-carrying arm 39 to be moved in a
clockwise direction about the main pivot pin 44 to
closed circuit position against the biasing action
of the springs (89. During this closing move-
ment of the main contact-carrying arm 38, the
arcing contact-carrying arm 43 fulcrums about
the stationary arcing contact 35 and is moved to
the fully closed position, as shown in Fig. 1.
When the contact-carrying arms 8% and 43 reach
the fully closed position, the operating toggle
82—85 is in the fully extended position and main-
tains the breaker closed.

From the above description, it will be seen that
the mounting arrangement of the moving con-
tacts and the operating means therefor provides
for a very high speed operation of the contacts.
By reason of the location of the pivot centers and
the application of the operating forces, the main

contact members 51 are moved at a speed a num-~

ber of times greater than the speed of movement
of the pivot pin 45. Similarly, and to even a
greater extent, the arcing contact 67 is moved at
a speed a number of times greater than the speed
of movement of the pivot pin 9f. 'The speed of
movement of the arcing contact €7 is also in-
creased by reason of the fact that the operating
teggle 8% has already partially collapsed before
the arcing contact 67 is moved so that the toggle
operates to move the pivot pin ¢i at a much
greater speed at this time than when the toggle
first begins to collapse. It will also be noted that
the speed of movement of the arcing contact-
carrying arm is not impeded by the main contact-
carrying arm and its mass. This also materially
aids in obtaining high speed operation of the con-
tacts. Another important advantage provided by
the invention is that it insures that the main
contact member is moved to the full open circuif
position hefore the arcing contacts begin to oper-
ate. 'This cooperates with other features of the
invention to minimize the possibility of any arc
taking place between the main confacis of the
reaker.

The invention also provides a circuit breaker
in which the spring means for providing contact
pressure for the circuit interrupiing contacts is
disposed remote from these contacts. This is an
important advantage as it prevents the contact
pressure springs from being affected or damaged
by the arc or heat produced in the current car-
rying parts, leaves the interrupting contacts and
space adjacent these contacts free of encum-
brance by the springs, and allows larger and more
powarful springs o be used thus allowing the
current rating and interrupting capacity of the
breaker to be increased.

Although the invention has been disclosed as
embedied in-a circuit breaker of the air break
type; it will be understeod that the principles
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therect are applicable to breakers of other types,
such, as, for example, oil circuit breakers.

While the invention has been disclosed in ac-
cordance with the provision of the patent stat-
utes, it is to be understood that various changes
in the structural details therecf may be made
without departing from the spirit of the inven-
tion. It is desired, therefore, that the language
of the appended claims be given the broadsst
reasonable interpretation permissible in the light
of the prior art.

I claim as my invention:

1. In a circuit breaker, contact means includ-
ing a first pivoted contact arm, a second contact
arm pivoted at one end to an intermediate point
of said first contact arm, a fixed stop engageable -
by said first contact arm to determine the full-
open circuit position of said arm, operating
means for moving said contact arms to open
and to closed circuit position, said operating
means being operable in cone continuous move-
ment during a circuit opening operation to first
cause movement of said first contact arm to full
open circuit position against said fixed stop and
to then cause movement of szid second contact
arm 40 open circuit position.

2. In a circuit breaker, contact means includ-
ing a first pivoted contact arm,; a second. contact
arm pivoted at one end to an intermediate point
on said first contact arm, a fixed stop engage-
able by said first contact arm to determine the
full open position of said first contact arm, op-
erating means for moving said contact arms to
open and to closed circuit position including an
operating member operatively engageable with
said contact means, said operating means includ-
ing means operable during a circuit opening op-
eration to first cause movement of said first piv-
oted contact arm to full open position against
said fixed stop at a speed greater than that of
said operating member, and means to then cause
movement of said second contact arm to- open
circuit position alse at a speed greater than that
of said operating member and while said first
contact arm remains stationary in full open po-
sition.

3. In a circuit breaker, contact means includ-
ing a first pivoted contact-carrying arm, a second
contact-carrying arm pivoted to said first con-
tact-carrying arm at z point intermediate the
ends of said first contact-carrying arm, operat-
ing means operatively engageable with said sec-
ond contact-carrying arm intermediate the ends
thereof for moving said contact-carrying arms to
open and to closed circuit position, and spring
means biasing said first contact-carrying arm to
open-circuit position.

4. In a circuit breaker, a first contact-carrying
arm pivotally mounted adjacent one end, a sec-
ond contact-carrying arm pivoted to said first
contact-carrying arm at a point intermediate
the ends of said first arm and adjacent the pivot
of said first arm, operating means for moving
said contact-carrying arms to open and to closed
circuit positions including an operating member
engageable with said second contact-carrying
arm at a point intermediate the ends thereof,
and spring means connected to the pivot connec-
tion of said second contact carrying arm with
said’ first contact carrying arm for biasing said
first contact-carrying arm to open -circuit posi-
tion.

5. In a crcuit breaker, a first piveted arm, a
contact carried by the free end of said arm, a
second arm pivoted at one end to said first arm
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at a point intermediate the ends thereof and ad-
jacent the pivot of said first arm, a contact car-
ried by the free end of said second arm, operat-
ing means for moving said contact-carrying arms
to open and to closed circuit positions including
a member engageable with said second arm at 2
point intermediate the ends thereof, and spring
means biasing said first arm to open circuit po-
sition, said operating means being cperable dur-
ing a circuit opening operation to first cause
movement of said first arm to open circuit posi-
tion followed by movement of said second arm to
open circuit position unimpeded by said first arm,
and operable during a circuit closing operation
to cause movement of said second arm to closed
circuit position unimpeded by said first arm fol-
lowed by movement of said second arm to closed
circuit position.

6. In a circuit breasker, a first pivoted arm, a
contact carried by the free end of said arm, a
second arm pivoted at one end to said first arm
at a point intermediate the ends thereof and ad-
jacent the pivet of said first arm, a contact car-
ried by the free end of said second arm, operating
means for moving said contact-carrying arms to
open and to closed circuit position including a
toggle pivotally connected to said second arm at
a point intermediate the ends of said second arm,
and spring means biasing said first arm to open
circuit position.

7. A circuit breaker having a main current
carrying contact movable about one axis, and a
movable arcing contact through which the cur-
rent, is shunted upon opening of said main con-
tact, said arcing contact being movable abeut a
different axis from said main contact, a fixed
stop for determining the full open circuit position
of said main contact, operating means operable
during a circuit opening operation to first cause
movement of said main contact to full open cir-
cuit position during which said arcing contact
remains in closed circuit position and for then
causing movement of said arcing contact to open
circuit position.

8. A circuit breaker having main current-
carrying contacts and arcing contacts through
which the current is shunted upon opening of
said main contacts, a fixed stop for determining
the full open circuit position of said main con-
tacts, operating means operable during a circuit
opening operation to first cause movement of
said main contacts to full open circuit position
during which said arcing contacts remain closed,
and for then causing movement of said arcing
contacts to open circuit pesition during which
said main contacts remain stationary in full
open position, and operable during a circuit clos-
ing operation to first cause closing of said arcing
contacts during which said main contacts re-
main stationary in full open circuit position and
for then causing closing of said main contacts.

9. In a circuit breaker, a first pivoted arm
carrying a main contact, a second pivoted arm
carrying an arcing contact thrcugh which the
current is shunted upon opening of said main
contact, a fixed stop engageable by said first piv-
oted arm for determining the full open circuit
position of said first pivoted arm, operating
means operable in one continuous movement
during a circuit opening operation to first cause
rmovement of said main contact-carrying arm to
full open circuit position against said fixed stop
during which said arcing contact maintains the
circuit closed, and for then causing movement
of said arcing contact-carrying arm to open cir-
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cuit position while said main contact carrying
arm remains stationary in the full open position.

10. In a circuit breaker, a first pivoted con-
tact-carrying arm, a main current-carrying con-
tact resiliently mounted on the free end of said
arm, a second contact-carrying arm pivoted at
one end to said first arm infermediate the ends
thereof, an arcing confact member carried by
the free end of said second arm through which
the current is shunted upon opening of the main
contact, operating means for moving said con-
tact-carrying arms to open and to closed circuit
position including a member engageable with
said second arm intermediate the ends thereof,
and spring means biasing said first contact-
carrying arm to open circuit position.

11. In a circuit breaker, staticnary main
and arcing contacts, a first pivoted arm carrying
a main contact, a second pivoted arm carrying
an arcing contact through which the current is
shunted uron opening of said main contacts, said
second arm being pivoted at one end to said first
arm intermediate the ends thereof, a fixed stop
engageable by said first pivoted arm for deter-
mining the full open circuit position of said first
pivoted arm, an arc extinguishing structure in-
cluding an arc horn adjacent the tips of said arc-
ing contacts, operating means including means
operable during a circuit opening operation to
first cause movement of said main contact-carry-
ing arm to full open circuit position against said
fixed stop and at the same time cause said arcing
contact-carrying arm to rock about said station-
ary arcing contact as a fulcrum to cause the arc-
ing contacts to engage at their tips only, and
means for then causing movement of said arcing
contact-carrying arm to open circuit position
while said first arm remains stationary in full
open position.

12. In a circuit breaker, stationary main and
arcing contacts, a pivoted arm carrying a main
contact, a second arm pivoted to said main con-
tact-carrying arm intermediate the ends there-
of, an arcing contact carried by the free end of
said second arm, an arc-extinguishing structure
having an arc horn adjacent the tips of said
arcing contacts, operating means for moving
said contact-carrying arms to open and to closed
circuit positions, including a member operatively
engageable with s2id arcing contact-carrying
arm intermediate the ends thereof, and spring
means biasing said main contact-carrying arm
to open circuit position, said operating means
being operable during a circuit opening operation
to first cause movement of said main contact-
carrying arm to full open circuit position and at
the same time cause said arcing contact-carry-
ing arm to rock about said stationary arcing con-
tact as a fulerum to cause the tips only of said
arcing contacts to engage, and to then ecause
movement of said arcing contact-carrying arm to
open circuit position.

13. In a circuit breaker, a first contact-carry-
ing arm pivotally mounted adjacent one end, a
second contact-carrying arm pivoted to said first
contact-carrying arm at a point intermediate
the ends of said first arm and adjacent the pivot
of said first arm, operating means for moving
said contact-carrying arms to open and to closed
circuit positions including an operating member
engageable with said second contact-carrying
arm at a point intermediate the ends thereof,
and spring means adjacent the pivot connection
of said arms for biasing said first contact-carry-
ing arm to open circuit position and for provid-
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ing contact pressure for the contact carried by
said second arm.

14. In a circuit breaker, a first contact-carry-
ing arm pivotally mounted adjacent one end, a
second contact-carrying arm pivoted to said
first contact-carrying arm at a point interme-
diate the ends of said first arm and adjacent the
pivot of said first arm, operating means for mov-
ing sald contact-carrying arms to open and to
closed eircuit- positions including an operating
member engageable with said second contact-
carrying arm at a point intermediate the ends
thereof, and spring means connected to the pivot
connection of said second arm for biasing said
first contact-carrying arm to open circuit posi-
tion and for providing contact pressure for the
contact carried by said second arm.

15. In g circuit breaker, a first pivoted contact-
carrying arm, a main current-carrying contact
carried by the free end of said arm, a second
contact-carrying arm pivoted to said first arm
intermediste the ends thereof, an arcing con-
tact member carried by the free end of said sec-
ond arm through which the current is shunted
upon opening of the main contact, operating
means for moving said contact-carrying arms to
open and. to closed circuit position including a
member engageable with said second arm inter-
mediate the ends thereof, and spring means re-
motle from said arcing contact for biasing said
main contact-carrying arm to open circuit posi-
tion and for providing contact pressure for said
arcing contact.

16. In a circuit breaker, a first pivoted contact-
carrying arm, a main current-carrying contact
carried by the free end of said arm, a second con-
tact-carrying arm pivoted to said first arm inter-
mediate the ends thereof, an arcing contact
member carried by the free end of said second
arm through which the current is shunted upon
opening of the main contact, operating means
for moving said contact-carrying arms to open
and to closed circuit position including a member
engageable with said second arm intermediate
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the ends thereof, and spring means connected to
the pivot connection of said second arm for bias-
ing said main conbact-carrying arm to open cir-
cuit position and for providing coniact pressure
for said arcing contact member. .

17. In a circuit breaker, contact means com-
prising relatively movahle main contacts, and
relatively movable auxiliary contacts through
which the current is shunted upon opening of
the main contacts, a fixed stop for determining
the full open position of said main contacts, op-
erating means for opening and closing said pairs
of contacts including means cperable during the
first portion of the circuit opening operation to
cause movement of said main contacts from
closed to full open position at a speed greater
than thal of said operating nieans, and means
operable during the remaining portion of the
opening operation to cause movement of said
auxiliary contacts to open position at a speed
greater than said operating means.

18. In -a circuit breaker, contaci means in-
cluding a first pivoted contact arm, a main con-~
tact carried thereby, a second pivoted contact
arm, an auxiliary contact carried by said second
arm through which the current is shunted upon
opening of said main contact, & fixed stop en-
gageable by said first pivoted contact arm for
determining the full open position of said frst
pivoted contact arm, operating means for caus-
ing movement of said contact arms to open and
to closed circuit pesition, said operating means
including a first means operable during a circuit
opening operaticn to first cause movement of the
first contact arm to full open position against
said fixed stop and means operable to then cause
movement of the second contact arm to open
position, said first means alsc being opsrable dur-
ing a circuit closing operation to cause said first
contact arm to remain statichary in full open
position until after said operating means has
moved said second contact arm to closed position.
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