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- My invention: relates to .circuit’ breakers and _is. more
particiilarly directed to-a pivotally. mounted return con-
nection-which-is in electrical engagement with a movable
contact arm: only durmg the 1n1t1a1 opemng movement.
thereof. :

“ifn the prior art arrangements crrcu1t breakers have

been designed with both astationary front arcing horn.

and; a-permanent flexible lead connection from the front
of- the arc chute to the movable contact.
the- opening operation of the circuit breaker, the above:
configuration formed by the front and back arc horn pro-
vide a ‘venturi effect for the arc to thereby force it into.
the-arc chute.- This venturi effect, due to the position‘

of* the ‘arc’ ~horns, exists only during the. initial opening:

movement-of ‘the movable- contact.-. Thus, after the are
is forced into-the are extinguishing means.and the mov-
able*contact arm-has moved to its completely open. posi-
tion; “it-is necessary to provide the above mentioned re-
tlirn' path from the front end of the arc horn.to the mov-
able-contact arm. This: arrangement Was. NECessary «ir
order to -avoid the highly undesirable. striking of an.arc
between -thefront ‘end of-the arc chute.and the movable
contact arni- to“thereby- ionize -the gases :in this region.
Thus, it-was necessary to provide a permanent flexible.
connection from the front end of the arc:chute to the
rnovalﬂe contact arm'in order: to eliminate restriking. and
ibhization'of the ‘gases in the regxon surroundmg the mov-
able’contacts. -

“Ai‘though ‘the permanent return connectron from the
at’c ‘chute*to’the movable contact arm has the advantage
of éllmmatrng the above mentloned undesrrable effect,

e cOrnpletely open static condltlon :
R nithouoh the “arc plates- of the arc chute are made
ot~ ah Instilating’ material; a ‘moist atmosphere . may re-

sult in a conductmg path from : the ‘statidnhary--contact
throu ‘h the arc plates of the arc chute down through the

cot)peratmg tontacts may ﬁnd an eleetncal path’ through
the “arc -chute “thereby: resultrng in current:flow:even
though® the' éircuit breaker is in the fully open: position;

‘Although ‘the magnitude of the current flowing through
the arc chuté when the circuit breaker is-in the. static
open position -may only ‘be of .the magnitude. of a few
milli amperes, it may be sufficient. to. create a dangerous
condition: - This is especially true if the load being. pro-
tected by, the circuit breaker is a motor or other type
of rotating equrpment

My 1nstant 1nvent1on is directed to a novel constructlon
wnereby the ﬂow of 1eakage ‘current through the aic chute
when the circuit breaker is in ‘the ‘open position ‘is com—
pletely ehmmated I ‘achicve thrs ‘desirable fesult by prét
v1d1ng a pivotally mounted front arc’ ‘horn ‘which - will be
engaged by thé nrovable contact arm Whe‘ :thrs latter umt
18716 the” ‘engaged or closed position,” 7

Thus, during.
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‘The movable front arc horn is biased toward the front
of the arc chute but movement thereof is prevented by the
movable contact arm when the circuit breaker is closed.
During the initial opening operation of the circuit break-
er, the movable arc horn of my invention is in V-relation-
ship with the stationary arc horn associated with the sta-
tiopary contact member so that a desirable venturi ef-
feit upon the arc will exist during the initial opening
operation. During the continued opening movement of
the movable contact arm, the movable front arc horn as-
sociated therewith will follow the movable contact due
to 'the biasing force exerted on the horn. ‘Thus, even
though the arc:has been moved up into the arc extinguish-
ing means, the continued electrical engagement between
the front arc horn and the movable contact arm will pro--
vide:a return path for the current priotr to the complete ex-
linction of;the.arc.  Thus, after the arc has been lifted.
or, forced..into the arc chute, the arc will be confined
thereto and there will be no arcing to reionize the gases’
within the -area ‘occupied by the cooperafing contacts.
That.is, since there is a continuous conducting path from.
the movable front arc horn to the movable contact arm,.
there will be no arc in.this area and hence, no undesirable
reionization: of the air in this area. will result, ' .
- In.the prior art arrangement, above described, a per-
manent return path was provided from the arc. chute. fo:
the movable arc horn.so that a return path might be pro-’
vided during the pericd of time.following the movement.
of:the .movable. contact arm past.the. fronf arc horn.till
the-time. the movable arc horn reaches’a point prior to its:
open position. .- However,. after the movable contact arm.
has reached a point in the opening stroke where. the arc.
has been completely extmgulshed the return through the
movable contact arm is not required. . .

=My .novel. apparatus is so constructed that after the
movanle contact arm-has reached a predetermined posi-
tion’ during- which- period -of time the arc should be ex-
tinguished, the return path through the movable arcing
hoern- is: aatomatrcally interrupted. . That is, at a time
within-the-opening stroke after the arc has been extin-
guished, -the electrical connection between the movable
front arcirig'Horn and the movable contact-arm. is auto-
matrcarly interrupted - thereby removing the return- path
which is‘no:longer needed. -Thus when the movablé con-
tact arm has teached its full open posrtron i. e.; in the
static open‘position; no return path will- exist from the
arc chute through the movable contact arm, Hence, the-
disadvantages -above noted with regard to the prior art
arrangement is eliminated. - That is, even though a moist
atmosphere or other similar condition may exist: to render
the arc plates of the arc chute partially conductive; no
réturn path will exist from the arc horn to the movable
coiitact arin due to thé automatic separation of the mov-
abie contact arm from the movable front arc horn.
“Itwill be noted that it is necessary for auiomatic in-
terrupting equipment to withstand an impulse test where-
by ‘a -prédetermiined voltage can be applied ‘across- the
6pen- or ‘disengaged cooperating contacts without having
breakdown therebetween and also the circuit breaker must
withstand this impulse test without having leakage current
betwéen its cooperating contacts. That- is, the. circuit
breaker ‘must be able to'withstand a- predeterrmned magni-
tude of ‘voltage across-its opened contacts ‘without: strik=
ing an arc therebetween and without havmg leakage cur-
rent flowing’ therebetween. However, in the event a moist
atmosphere. exists; it is possible that the circuit-breaker
will" not withstand the. impulse test since the magnitude
of voltage ‘may be sufficient to .cause a current flow from
the ‘movable contact arm to the arc chute through: the
pérmanernt return lead to the front of the arc chute Wthh
i8°provided in:the prior art arrangemeénts, - e
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With the pivotally mounted movable front arc horn of
my invention, the return path from the movable contact
arm to the arc chute through the return lead is eliminated.
Hence, the circuit breaker will be able to withstand the
impuise test without having leakage current flow between
the cooperating contacts since a large arc gap will not
only exist between the cooperating contacts but also be-
tween the movable contact arm and the arc chute or mova-
ble front arc horn.

Accordingly, with my novel apparatus, the problems
and disadvantages of the prior art circuit breakers having
a flexible permanent return path and movable contact arm
are completely eliminated.

The novel operating mechanism of my invention not
only overcomes all of the disadvantages and problems of
the prior art arrangements but also maintains all of the
desirable features thereof. Thus, the operating mecha-
nism can be either manually or automatically closed and
is provided with trip free operation.

Accordingly, a primary object of my invention is to
provide a circuit breaker construction in which continu-
ous contact engagement is maintained between the mova-
ble contact arm and a movable front arc horn during the
initial part of the opening motion to thereby render it
unnecessary to provide a return lead from the arc chute
to the movable contact arm in the final open position.

Another object of my invention is to provide a pivotal-
ly mounted movable contact arc horn for a circuit break-
er which moves with the movable contact arm and main-
tains electrical contact therewith during the initial open-
ing operation and thereafier permits the movable contact
arm to separate therefrom.

Another object of my invention is to provide an inter-
rupting device which eliminates the necessity for a perma-
nent return lead from the arc chute to the movable con-
tact arm.

A still further object of my invention is to provide an
arcing horn and movable contact arm combination which
serves as a return comnection to the lower lead and the
circuit breaker during the initial portion of the opening
operation and also provides an air gap therebetween when
the circuit breaker is in the final open position.

Still another object of my invention is to pravide a cir-
cuit breaker arrangement in which a V-relationship ex-
ists between the arcing horns in which one of the arcing
horns serves as a return lead to the movable contact arm.

A still further object of my invention is to provide a
spring biased member which serves as an arcing horn and
a return lead during the initial opening operation.

Another object of my invention is to provide an arcing
horn-return lead for a circuit breaker which is in electri-
cal contact with the movable contact arm during the ini-
tial opening operation thereof with means to cause sepa-
ration therebetween when the circuit breaker is in a final
open position.

These and other objects of my invention will be appar-
ent from the following description when taken in connec-
tion with the drawings in which:

The figure is a side schematic view of one pole of a
multi-pole circuit breaker illustrating the position of the
components when the circuit breaker is in the closed po-
sition. The circuit breaker 210 is provided with an up-
per line terminal 11 and a lower line terminal 12 which
is bridged by the movable contact arm 13. Movable con-
tact arm 13 is pivotally mounted on one end of the line
terminal 12 at point 14, and at the other end contains
the movable main contact 15 and the movable arcing con-
tact 16.

The movable arcing contact 16 may be pivotally mount-
ed on the movable contact arm 13 at point 17. The up-
per line terminal or side 11 is provided with a stationary
main contact 18 and a stationary arcing contact 19 which
respectively cooperate with the movable main contact 15
and the arcing contact 16. Arc chute 19 having a plu-
rality of spaced parallel plates perpendicular to the arc
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4
formed between the cooperating contacts 15—18 and 16—
19 is positioned above the cooperating contact structure.
The arc chute has a stationary back arc horn 20 which is
electrically connected to the upper line terminal 11.

The movable front arcing horn 21 which forms the
basis of my invention is pivotally mounted at point 22
and is biased in a clockwise direction by means of the
spring 23 which is secured at one end to the arc horn 21
and at its opposite end to some stationary point within
the breaker. The movable front arcing horn 21 is in con-
tinuous electrical contact with the flexible metallic mem-
ber 24 which is a continuation of a metal side wall 25 of
the arc chute 19. A stop pin 26 is permanently mounted
within the breaker to limit the counterclockwise rotation
of the movable front arcing horn 21, as will hereinafter
be more fully described.

When the circuit breaker is in the closed position as
indicated by the solid lines of the figure, a complete cur-
rent path will be provided from the lower terminal 12
through the pivot point 14 to the movable contact arm
13, main movable contact 15 to the main stationary con-
tact 18 to the upper line terminal or stud 11. When the
circuit breaker is in this closed position, the movable
front arcing horn 21 is in electrical engagement with the
movable contact arm 13 as illustrated.

When the circuit breaker starts to open, the main cur-
rent path will transfer from the main contacts 15—18 to
the arcing contact 16—19. It will be noted that during
this period of time, the movable front arc horn 21 will be
in continuous electrical engagement with the movable con-
tact arm 13. Following the separation of the cooperating
arcing contact 16—19, the arc will be transferred from
the arcing contact 16—19 to the stationary back arcing
horn 20 and the movable front arcing horn 21.

Since the movable front arcing horn 21 is biased in a
counterclockwise direction by means of the spring 23, it
will be continucusly urged into electrical engagement with
the movable contact arm 13 during this initial opening
operation. Thus, it will be noted that the V-relationship
between the stationary back arcing horn 20 and the mova-
ble front arcing horn 21 will be maintained and thus, the
arc extinguished therebetween will be under the influence
of a venturi effect.

As the arc is moved up into the arc chute either by a
blow out coil or the above mentioned venturi effect and
prior to the final open position of the breaker, the mova-
ble front arcing horn 21 will continue to remain in elec-
trical engagement with the movable contact arm 13 to
thereby provide a return lead to the lower terminal or stud
12. That is, as the movable contact arm 13 is continu-
ously rotated in the clockwise direction, the biasing spring
21 will continuously rotate the movable contact arm 21 in
a counterclockwise direction thereby maintaining an elec-
trical return path as long as the arc exists.

When the movable contact arm 13 reaches a point in-
termediate the completely closed position indicated by
the solid lines and the fully open position indicated by
the dotted lines, the movable arcing horn 21 will be
moved against its stop pin 26 to thereby limit its counter-
clockwise rotation. Thus, following this initial move-
ment of the movable contact arm, and after the arc has
been extinguished in the arc chute 19, the movable con-
tact arm 13 will continue to move to its fully open posi-
tion and will no longer be in electrical engagement with
the movable front arcing horn 21. That is, since elec-
trical contact is maintained between the arc horn 21 and
the movable contact arm 13 during the initial movement
of the arm 13 due to the biasing spring 23, there will be
automatic separation between these two members when
the arc horn 21 engages stop pin 26 and the movable con-
tact arm 13 continues to move to its fully open position.
Thus, at the period of time after the arc has been ex-
tinguished and there is no longer a necessity for a return
line to the lower terminal 12, there will be an automatic
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separation between the arc horn 21 and t
tact arm 13. T :

Thus, I have provided a. aovel arrangement whereii
the member %1 serves as an arcing horn immediately’ fol-
lowing (second position) the separation of the cooperat-
ing contacts and thereafter serves as a return lead to the
lower line terminal 12 when the movable contact arm
13 is in intermediate opening position. = T

With the circuit breaker of my invention,' the necessity
of a separate independent return lead to the lower line
terminal 12 is completely eliminated by providing a novel
movable front arcing horn. ~ =~ e

" Since an air-gap- exists- between thé ifiovable front arc-
ing horn and the movable contact arm 13 when the circuit
breaker 10 is in the fully open position, there will be no
danger of leakage current flowing through the arc chute
when the circuit breaker 10 is either on an energized
line or subjected to an impulse test.

It will be noted that during the closing operation of
the circuit breaker, the reverse sequence of events will
take place. That is, the movement of the movable con-
tact arm from its fourth or fully open position to a third
intermediate position will bring the free end of the con-
tact arm 13 into engagement with the movable front arc-
ing horn 21. Thereafter, as the movable contact arm 13
is moved from this third intermediate position toward its
first or fully closed position, indicated by the solid lines
in the drawing, it will push the movable front arcing horn
21 in a clockwise direction about its pivot 22 against the
bias of the spring 23. Thus, if the circuit breaker is in
the fully closed position, the components will assume the
position indicated by the solid lines of the figure.

In the foregoing, I have described my invention only
in connection with preferred embodiments thereof.
Many variations and modifications of the principles of
my invention within the scope of the description herein
are obvious. Accordingly, I prefer to be bound not by
the specific disclosure herein but only by the appending
claims.

I claim:

1. In a circuit breaker having a stationary contact and
a movable contact; said stationary contact being electri-
cally connected to one line terminal of said circuit break-
er and said movable contact being electrically connected
to a second line terminal of said circuit breaker; said
movable contact having a closed and open position with
respect to said stationary contact; a stationary arcing
horn and a movable arcing horn; said stationary arcing
horn electrically associated with said stationary contact;

said movable arcing horn electrically associated with said

movable contact when said movable contact is in said
closed position; a first means to maintain said movable
arcing horn in electrical contact with said movable con-
tact during a portion of its travel from said closed posi-
tion to said open position; a second means to prevent
electrical engagement between said movable arcing horn
and said movable contact when said movable contact is
in said open position.

2. In a circuit breaker having a movable and stationary
contact; said movable contact having an engaged and dis-
engaged position with respect to said stationary contact;
a stationary back arcing horn; said stationary arcing horn
permanently connected to said stationary contact; a mov-
able arcing horn selectively connected to said movable
contact; a first means to maintain said movable arcing
horn in electrical contact with said movable contact during
a portion of its travel from said engaged position to said
disengaged position; a second means to prevent electrical
engagement between said movable arcing horn and said
movable contact when said movable contact is in said
disengaged position.

3. In a circuit breaker having a movable and stationary
contact; said movable contact having an engaged and dis-
engaged position with respect to said stationary contact; a
stationary back arcing horn; said stationary arcing horn
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permanently connected to said $tationaty contack; a‘movi'
able arcing horn in electrical connection with said movable
contact when said movable contact is in said engaged po-

. sition; a first means to maintain said movable arcing horn

in electrical contact with said movable contact during a
ortion of its travel from said engaged position to said dis-
, said movable arcing horn spaced from
ntact when said movable contact is in said

. disehgaged position.

4. In & circuit breaker having a movable and stationary
contact: said movable contact having an engaged and dis-
engaged position with respect to said stationary contact;
a stationary’ back’ arcing horn; a movable ‘front arcing

HO"ﬁ'ﬁﬁvotaily fhounted on said circuit breaker and biased

5 toward said movable contact; said stationary arcing horn

permanently connected to said stationary contact; said
movable arcing horn selectively connected to said mov-
able contact; a first means to maintain said movable arc-
ing horn in electrical contact with said movable con-
tact during a portion of its travel from said engaged
position to said disengaged position; a second means to
prevent electrical engagement between said movable arc-
ing horn and said movable contact when said movable
contact is in said disengaged position.

5. In a circuit breaker having a stationary contact, a
pivotally mounted movable contact, a stationary arcing
horn, and a movable arcing horn; said movable arcing
horn pivotally mounted on said circuit breaker and biased
toward said movable contact; said movable contact hav-
ing a closed and open position with respect to said sta-
tionary contact; a biasing means maintaining electrical
engagement between said movable arcing horn and said
movable contact when said movable contact is in said
closed position and as said contact moves toward said
open position; means to interrupt the electrical connection
between said movable arcing horn and said movable con-
tact when said movable contact is in said open position.

6. In a circuit breaker with a movable contact arm
having a first and second position; a pivotally mounted
spring biased member mounted on said circuit breaker
for electrical engagement with said movable contact arm
when said contact arm is in said first position; said pivotally
mounted spring biased member serving as an arcing horn
when said movable contact arm is moved from said first
position toward said second position; means to discon-
nect said pivotally mounted biased member from said
movable contact when said movable contact is in said
second position said pivotally mounted biased member
serving as a return lead prior to said disconnection by
said means, said means inefiective to prevent electrical
contact between said pivotally mounted arcing hora and
said movable contact arm during a portion of the move-
ment from said first to said second position.

7. In a circuit breaker having an upper and lower line
terminal; stationary contacts electrically connected to said
upper line terminal; a movable contact arm pivotally
mounted on and electrically connected to said lower line
terminal; movable contacts mounted on the free end of
said movable contact arm; a stationary arcing horn and
a movable arcing horn; said stationary arcing horn elec-
trically connected to said upper line terminal; said mov-
able arcing horn pivotally mounted on said circuit breaker
and biased toward said movable contact; said movable
arcing horn biased into electrical engagement with said
movable contact arm when said movable contacts of said
movable contact arm are in engagement with said sta-
tionary contacts; said movable arcing horn remaining in
electrical engagement with said movable contact arm when
said movable contacts initially separate from said sta-
tionary contacts; said movable arcing horn in electrical
engagement with said movable contact arm to serve as
a return connection when said movable contact arm is in
a position between said initially separated position and
fully opened position; means to prevent the electrical
engagement between said movable arcing horn and said
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movable contact arm when said movable contact arm is
in said fully opened position.

8. In a circuit breaker having a movable contact, a
stationary contact and an arc chute; said arc chute posi-
tioned above said movable and stationary contact and hav-
ing a stationary back arcing horn and a movable front arc-
ing horn pivotally mounted thereon; said stationary back
arcing horn electrically connected to said stationary con-
tacts; said movable contacts being in electrical engagement
with said pivotally mounted movable first arcing horn
when said movable contacts are in engagement with said
stationary contacts and also when said contacts are initial-
ly separated; biasing means to maintain said movable front
arcing horn in electrical engagement with said movable

[

10

8
contacts when said movable contacts are in a position
preceding the fully open position; means to render said
biasing means ineffective to maintain electrical contact
between said movable front arcing horn and said movable
contact when said movable contact is in said fully open
position.
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