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The invention relates to circuit breakers and
more particularly automatic quick act'ng circuit
breakers.

The principal objects are to increase the op-
erating speed as well as the mterruptmg capacity
of the circuit breaker.

Increased difficulties are met in connecuon w1th
switches for current of high intensity, and more
particularly as regards high speed circuit breaker
cperation. For example, the cross section of the
conductors leading to the switch contacts must
be increased in accorr‘ance with the magnitude
of the current to be carried. - As a result the
weight of the movmg switch elements has here-
tefore been correspondingly increased to prevent
undue heating, with the result that the accelerat-
ing force necessary for a quick break is unduly
great. 'It-is, therefore, desirable that high speed
¢'reuit breakers for high intensity current should
be designed so that the movable parts may be
as small as possible.

Furthermore, difficulties are encountered in
providing a magnetic arc blowout for dispersing
the arc with g
tained in the operation of the moving switch ele~
ment without invelving complicated and expen-
sive arc blowout magnets.

The present invention provides a particularly
suitable .and simple solution of these problems.
In accordance with the invention in one form
thereof a movable contact bridge is disposed be-
tween two stationary contacts, the said bridge
forming a very short conductor of small cross
section in the path of the current. Thus the
weight of material shifted when the-bridge is
moved te the crcuit interrupting position is re-~
duced to a minimum by dimensioning -the con-
tact bridge in this manner. The rapidity of the
switeh action is thereby greatly increased. The
contacts do not become detrimentally heated not-
withstanding the reduced cross section of the
bridge since it has been found that by construct-
ing the bridge of small cross section and of short
1nngdh only a very small rise in temperature

curs.

In accordance with the mventlon, the mag-
net’c arc blowout is obtained in a simple manner;

The main stationary contacts of the . circuit -

breaker are formed as flat bars inclined at an
angle to each othsr. The outer end of each bar
is slotted so as to restrict the current flow in the
In this way
owing to the high ‘ntensity of the current a fair-
ly strong magnetic field is set up adjacent the
mcvable contact bridge where the circuit ruptur-
ing arcs are produced. - In addition to the mag-
netic field produced by the current flow addition-
al magnetic energy is made available by insert-
ing cores of magnetic material in the notches. A
member of magnetic material on each side of the

speed commensurate with that ob--
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bars e¢xtends from the ends of the cores across

tne switeh contacis. A strong magnetic field is
thereby produced direcily adjacent the movable
bridging contact. . The flat bars are much wider
than the bridging contact and serve the addi-
tional function of conduciing heat away from
the bridge.

Fer a more complete understanding of the in-

vention, reference shotld now be had to the draw-
ing in wh'ch Fig. 1 is o front elevation, partly in
section, cf a circuit breaker embodying the in-
vention; Fig. 2 is a side elevation, partly in sec-
tion, of several high speed c’reuit breakers of the
type shown in Fig. 1, while Fig. 3 is a perspective
view, partly in section, of the circuit preaker
shown in fig. 1.
. Referring now to the drawing, it will be ob-
served that a very short contact bridge b of very
small cross section is disposed between two oppo-
sitely inclined main contacts ¢ and ¢’. The con-
tact bridge b is supported for movement to and
from the circuit closing position by means of a
movable magnetic member or armature c. A
holding electromagnet e with holding coils f, f*
and oppositely inclined movable pole pieces d, d’
is nested within the space between the main con-
tacts @, a’. The contact bridge b is biased. for
rapid movement away from the contacts a, ¢’ by a
tension sprmg m. The spring m is supported by
a bragket m’ which bracket is mounted on two in-
sulating plates i and 7’ secured to the main con-
tacts ¢ and a’ as by bolts 4 and 4’ The holding
force of the magnet e is arranged to be sufficient-
ly weakened by a releasing winding to permit the
opening of the contacts by the spring m. . The
releasing winding is formed by conductors g, A, 7,
k and v, which conducters form a part of the load
circuit -which is controlled by the switeh. 'These
conductors form s, single-turn, stationary releas-
ing winding encircling a stationary leakage yoke s
of magnetic material, which yoke extends be-
tween the movable pole pieces d and d’ of the
magnet e.  With this arrangement the main cur-
rent passing through the releasing winding serves
to shift the flux of the magne$ e from the arma-
ture ¢ through the stationary leakage yoke s,
thereby releasing the armature for opseration in
accordance with its bias. The manner in which
he releasing winding functions is fully deseribed
and broadly claimed in Tritle Reissue Patent No.
15,441 assigned to the same assignee as the pres-
ent invention. -The main current flow, as indicat-
ed by the full-line arrows, is by way of conductor
y, the releasing ‘winding formed by the conduc-
tors ¢, h, 7, k, and v, and through the non- ox1dlz~
ing main coniact pieces n.

By providing deep notches » and »’ adjacent the
outer ends of each of the main contacts ¢ and a’,
the current flow when the switch is in its open
position is limited to a substantial degree to-the
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narrow portion of the main contacts between the
slot and the bridge b. In this manner the mag-
netic field incident to the current flow is concen-
trated along the outer portion of the main con-
tacts ¢ and a’ or the arcing horns along whic

the arc is formed. The strength of the magnetic
field produced by the current flow is preferably
increased by providing cores g of magnetic mate-
rial disposed in the notches or slots formed in the
main contacts ¢ and ¢’. The magnetic material
is insulated from the contacts ¢ and a’ by electri-
cal insulating material 2. The magnetic field is
further increased somewhat by magnetic plates ¢
(Fig. 2) laterally disposed in spaced relation with
respect to the main contacts ¢ and a¢’. The plates
t cooperate with the magnetic material in the slots
p to surround the arcing horns with magnetic
material except at the contact surfaces thereof.

The total amount of magnetic energy available
at the main contacts, due to the electromagnetic
field and to the properties of the magnetic mate-
rial, is sufficient to blow out the arc without the
necessity of blowout coils with stamped-out turns,
ete.

By arranging the stationary contact bars «
and a’ in substantially the same plane and by
dimensioning the contact bridge so that it is of
the same thickness as the main contacts resuits
in a switch of extremely narrow construction.
Consequently it is possible to assemble a number
of circuit breakers in juxtaposition to each other
in a minimum amount of space. This renders
possible the connection of a number of circuit
breakers in parallel with the circuit without low-
ering the rapidity of the switch action or without
excessive waste of space. Such an assembly of
circuit breakers is shown in Fig. 2.

Continuing with the description, the magnet e
is provided with movable poles d and d’. The
coils 7 and f' are mounted on the stationary poles
of the electromagnet. A stationary guide s’ serves
to support the poles d and d’ during their vertical
movement. The leakage yoke s rigidly secured
to the conductor h is also fixedly mounted. The
springs u and u’ serve to balance the weight of
the movable pole pieces d and d’' so that these
poles under the influence of the springs follow
the armature ¢ of the magnet to the circuit inter-
rupting position when the coils f and f’ are de-
energized.

In the operation of my invention it will be az-
sumed that the switch is in the circuit closing
position shown in the drawing. As soon as the
current increases to a predetermined magnitude
the releasing winding formed by the conductors
g, h, r, k and v shifts the flux from the armature
¢ of the magnet so that the spring m quickly op-
erates the contact bridge to the circuit inter-
rupting position. The resultant arc forms be-
tween the outer ends of the main contacts ¢ and a’
to the corresponding sides of the contact bridge b.
The main contacts or contact bars. ¢ and ¢/,
therefore, form arcing horns for the circuit
breaker. It will be seen that the current as indi-
cated by the broken-line arrows flows along the
outer ends of the main contacts of the arcing
horns. Consequently this restricted path for the
current concentrates the magnetic field produced
by the current along the surfaces of the main
contacts at which surfaces the arcs occur. The
effect on the magnetic inserts g of the magnetic
field encircling the arcing horns is to cause the
inserts ¢ to add additional magnetic flux so that
the magnetic energy available is increased. The
members ¢t of magnetic material forming side
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plates for the arcing horns also assist in increas-
ing the intensity of the magnetic field. The arc
is thereby efectively extinguished without the use
of blowout coils.

In crder to operate the electromagnet to its cir-
cuit closing position the erergization of the coils
fand f’ is reduced by increasing the resistance of
the variable resistance w connected in series with
these coils. The magnetic pciles b and b’ are
thereupon raized by the springs w and u’ into
engagement with the armature 2. The resistor w
is then operaied to increase the current flowing
through the coils f and f’ until the coils develop
sufficient attractive effort to return the poles d
and 4’7, the armature ¢ and the coniact bhridese d
to their original circuit closing pogitions.

What I clailm as new and desire to secure by
Letters Patent of the United States, is,—

1. In 2 circuit ker, stationary cond
arranged in onpositely ineclined spaced relation to
form gtationary switcih contacts, each of said con-
tacts having siots to form a restricted current
path adjacens the ends of zaid contacts, a mov-
able hridzing contact movable upwardly from a
circuit closing rosition between caid contacts ansd
below said slots fo a circuit interrupling position,
and means for moving said bridging contact.

2. A circuit breaker comprising stationary con-
ductors in oppoesitely inclined spaced relation, the

adjacent ends of gaid conductors forming arcing
horns, a bridging membear, means for moving :
member intc and out of engagement with
conductors,; - and means restricting . the current
flow along said adjacent ends of said conductors

for producing a magnetic field along each of szid 119
arcing horns.

3. In 3 circuit breaker, conductors having con-
tact surfaces in oppositely inciined spaced rela-
tion, a bridging member movable into and out of
engagement with said surfaces, each of said con-
ducters being provided with a slot extending sub-
stantially parallel with its contacting surface and
adjacent thereto so as to form an arcing horn in
which the current is confined when said bridging
member is moved to an open circuit position 50 as
to thereby produce magnetic fields for extinguish-
ing the arcs bebtween said hridging membsr and
said surfaces, and a plurality of members made
of magnetic material in said slots for increasing
said magnetic fields.

4. An automatic quick acting circuit breaker
comprising a pair of stationary flat contact bars
disposed in oppositely inclined spaced relation
with the adiacent ends ¢f the bars to form con-
tact surfaces disposed at a substantial angic to
each other, a bridging contact of smaller cross
section than said stationary contact hars cooper-
ating with less than the total contact surfaces
thereof, means for biasing said bridging contact
out of engagement with said contact surfaces of 135
said stationary contact bars, a magnetic member
connected to said bridzing contact and operable
in the space below the ends of said oppositely
inclined stationary contact bars, an electromagnet
having oppositely inclined movable poles nested 140
within the space between the oppositely inclinad
stationary contact bars in attractive relation with
said magnetic member for holding the bridging
contact in engagement with said stationary con-
tact bars, and a releasing winding connected in 145
series with said bars for releasing said bridging
contact, and means fixedly supporting said re-
leasing winding with respect to said movable
poles.

5. In an automatic quick acting circuit breaker,
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g movable contact member, means for operating
said movable contact to one position, an electro-
magnet for holding said movable contact:in
another position and having a releasing winding
for releasing said movable contact for operation
to said one position, said electromagnet having
magnetic pole pieces relatively movable with re-
spect {0 said releasing winding and said electro-
magnet for operating said movable contact from
said one position to said other position.

6. In an automatic quick acting circuit breaker,
a movable contact biased to one position, a mag-
netic member connected therewith, an electro-
magnet having a stationary frame and pole pieces
mounted for movemsant into engagement with said
magnetic member for operating the movable con~
tact from said one position to another position
and holding same in said other position, and a
fixedly mounted releasing winding associated with
said electromagnet for controlling the' holding
flux thereof to release said magnetic member.

7. In a circuit breaker, stationary conduectors
arranged in oppositely inclined spaced relation to
form stationary switch contacts, each of said con-
tacts having a slot to form a restricted current
path adjacent its end for producing an arc ex-
tinguishing magnetic field, a movable bridging
contact therefor Liased out of engagement with
said stationary contacts, and means -for releasing
said bridging contact for operation from a circuit
closing position between said contacts and below
said slots to a circuit interrupting position.

8. A high speed circuit breaker comprising s

‘aair of stationary contact bars disposed in op-

ositely inclined spaced relation, a movable con-
tact for bridging the lower portion of said con-
tact bars, biasing means for biasing said movable
member out of engagement with said bars, an
electromagnet having a frame provided with op-
positely inclined pole pieces disposed below and
in nesting relation with said bars, a movablse mag-
netic member connected with said movable con-
tact, and interinediate pole pieces extending be-
tween  said magnetic member and said frame
for confroiling the movement of said magnetic
member and said movable contact.,

9. An autcmatic high speed- circuit breaker
comprising stationary contact bhars of -relatively
greater width than the thickness thereof, means
supporting said bars in oppositely inclined spaced
relation, the adjacent ends of said bars forming
contact surfaces at a substantial angle to each
other, & bridging confact movable between said
adjacent ends to engage less than the entire con-
tact surfaces, said bars having slots adjacent
said contact surfaces and extending more than
half the width of said bars to form a restricted
current pathh -adjacent the ends of said bars,
means for biasing said bridging contact out of
engagement with said contact surfaces, a mag-
netic member secured to said bridging contact
and movable in the space below said bars, an
electromagnet having a frame forming opposite-
ly inclined pole pieces, movable pole pieces hav-
ing oppositely inclined ends for engaging said
frame and said magnetic member, biasing means
for biasing said movable pole pieces against said
movable member, said electromagnet and said
movable pole pieces normally being arranged to
hold said bridging contact in engagement with
said contact surfaces, and a fixedly mounted re-
leasing winding associated with said movable pole
pieces for controlling the holding flux thereof to
release said magnetic member,

10. In a circuit breaker, conductors having

3

contact surfaces in oppositely inclined spaced re-
lation, a bridging member movable into and out
of engagement with said surfaces, each of said
conductors being provided with a slot extending
substantially parallel with its contacting surface
and ‘adjacent thereto so as to form an arcing
horn in which the current is confined when said
bridging member is moveéd to an opexn circuit po~
sition to produce magnetic fields for extinguish-
ing arcs between said bridging member and said
surfaces, and means for strengthening said mag-
netic field comprising a plurality of members of
magnetic material in each of said slots, and a
member of magnetic material on each side of
said arcing horns.

11.'In & circuit breaker, conductors having
contact surfaces in spaced relation with each
other, conducting means for establishing an elec-
trical circuit from one of said surfaces to the
other, each of said conductors being provided
with a slot extending substantially parallel with
its contacting surface and adjacent thereto so as
to form an arcing horn in which the current is
confined when said conducting means interrupts
said circuit, said current producing a magnetic

-field encireling said arcing horn, and a plurality

of members of magnetic material arranged in said
slots so as to increase the intensity of said mag-
netic field.

12, A circuit breakel comprising upwardly ex-
tending stationary conductors in oppositely in-
clined spaced relation, a bridging member mov~
able from a closed circuit position in engagement
with the lower portions only of said conductors
upwardly between said conductors to.an open
circuit position, the upper portions of said con~

. ductors constituting arcing horns arcund which

a 'magnetic field is produced by the current flow-
ing therein when the bridging member is moved
to its open circuit position, and a member of
magnetic material associated with said arcing
horns so as to increase the magnetic field around
said horns.

13. An automatic high speed circuit breaker
comprising stationary contact bars of relatively
greater width than the thickness thereof, means
supporting said bars in oppositely inclined spaced
relation, the adjacent ends of said bars forming
contact surfaces at a substantial angle to each
other, a bridging contact movable between said
adjacent ends ‘to engage less than the entire
contact surfaces, said bars having slots adjacent
said contact surfaces and extending more than
half the width of said bars to restrict the cur-
rent flow along said adjacent ends of said bars
80 a§ to produce a magnetic field along each of
said contact surfaces, magnetizable members in
said slots for increasing the intensity of said mag-

netic fields, means for biasing said bridging con~-

tact out of engagement with said contact sur-
faces, a magnetic member ‘secured to said bridg-
ing contact and movable in the space below said
bars, an electromagnet having a frame forming
oppositely inclined pole pieces, movable . pole
pieces having oppositely inclined ends for en-
gaging said frame and said magnetic member,
biasing means for biasing said movable pole
pieces against said movable member, said elec-
tromagnet and said movable pole pieces norraally
keing arranged to hold said bridging contact in
engagement with said contact surfaces, and a fix-
edly ‘mounted releasing winding associated with

s sald movable pole pieces for controlling the hold-

ing flux thereof to release said magnetic member.
WILHELM HOPP,
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