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10 Claims.

Our invention relates to- electric switching
mechanisms, and more particularly to removable
arc controlling structure for switches and auto-
matic circuit breakers.

In accordance with the invention, in switching
mechanisms having a magnetic arc-controlling
coil, for example, a blow-out. coil, and arc bar-
rier structure for extinguishing or confining the
arc. across the switch contacts at the time of
opening the switch, the blow-out coil is secured
to the barrier, for example, enclosed therein, to
comprise therewith a unitary structure, the coil
having contact portions or terminals, preferably
in predetermined positions with respect to each
other, adapted detachably to engage comple-
mentary fixed contacts or clips, so that the blow-
out coil and barrier structure may readily be re-
moved as a unit, to afford free access to the con-
tacts and parts of the switch or circuit breaker
for inspection, repair or replacement purposes.
Preferably, and as shown, the barrier-coil unit is
removable from the front of the switch panel, ac-
cess to the rear of the panel being unnecessary
for this purpose.

The barrier-coil unit preferably, although not
necessarily, comprises a blow-out coil molded or
imbedded in refractory insulating material com-
prising, for example, asbestos and the like with
suitable binder, which is pressed and hardened
to the desired shape to form a flame resistant bar-
rier, the imbedded coil mechanically reenforcing
the barrier to provide a rigid unitary structure.

The invention resides in the features of con-
struction, combination, and arrangement herein-
after described and claimed,

To describe the invention, and for illustration
of some of the various forms it may take, ref-
erence is had to the accompanying drawings, in
which:

Fig. 1 is a side elevational view of a circuit
breaker having two removable barriers in: ac-
cordance with the invention, and looking along
the line I—I of Fig. 2.

Fig. 2 is a front elevation of the circuit breaker,
with both barriers in position.

Fig. 3 is a detail of panel terminal chps for the
barriers.

Fig. 4 is & view, partly in section, looking down
upon one of the barriers in operating position.

Fig. 5 is a perspective view of one of the bar-
riers removed from the circuit breaker.

Figs. 6 and 6a are side and end views, respec-
tively, of the blow-out coil encased in the barrier
of Fig. 1.

(Cl. 200—147)

Fig. 7 shows a removable barrier embodying a
modified form of blow-out coil.

Pigs. 8 and 8a are side and end views, respec-
tively, of the blow-out coil employed in Fig. 7.

Fig. 9 is a detail of the panel terminal clips of
Fig. 1.

The maintenance of switch gear for controlling
circuits carrying current for power, lighting, and
other purposes, presents & problem of increasing
importance as the service becomes more severe
and the requirements more exacting, Modern
supply lines have a large capacity, so that the
short circuit currents may rise to enormous val-
ues, and since each switch or circuit breaker
must be able to clear its own circuit under such
abnormal conditions, this, combined with in-
creased frequency of operation, and exacting size
and price conditions, make it essential to use all
material at the highest duty and capacity con-
sistent with good engineering practice.

These conditions impose the requirement of
rugged simplicity and easy replacement of parts
damaged in service. The most rapid deteriora-
tion is in the arcing area, and the inspection, re-
placement or repair of arcing tips must be made
as easy as possible.

The embodiment of the invention illustrated
involves an inductive blow-out coil enclosed or
embedded in a barrier of moldable arc-resistant
material, with electrical contact portions or ter-
minals in recesses in.the base of the barrier, and
which may readily be removed as a unit to give
free access to the switch gear. Suitable means
are provided for securing the barrier to the cir-
cuit breaker panel, and for removing it from the
front of the panel. This also enables barriers to
be readily renewed, and increases the space avail-
able for cleaning or changing the main and arcing
contacts of the circuit breaker.

Referring now particularly to Figs. 1, 2 and
3, a supporting panel | of insulation, for example,
-slate, has a bracket 2 secured thereto for sup-
porting switch mechanism comprising an arm 3
carrying a main brush or bridge member 4 adapt-
ed to engage main contact terminals 5 and 5’
to control an external circuit connected thereto
by means of studs passing through to the back
of the panel. The usual further appurtenances,
such as electro-magnetic closing and tripping
mechanism common in the art, is not shown.
The secondary or auxiliary contact system com-
prises a shunt contact 6 secured to the upper part
of terminal block 8, a movable shunt contact 1
carried by arm 3, a relatively fixed -arcing con-
-tact 8 of carbon or other suitable material, and
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:nals 12,
-sition, and the.terminals -are thereby protected
.from: arcing. occurrmg between the arcmg con-
vtacts 8and 9. :

a movable arcing confact § carried by arm 8.
The main contact terminal § is connected to
a metal bracket piece (8 having laterally ex-

tending arms terminating in switch clips or ter- -

minals 12, and the arcing contact support piece
ii also has switch clips. or terminals 12’. The
terminals. {2 and. {2’ fit into apertures or re-
cesses 4 in'the barriers 13 disposed on each side
of the arcing contact system, as shown in Fig. 2,

the terminals engaging extensions, contact por- -
tions or terminals 15, of a blow-out coil 6, en-
This particular‘arranges -

cased in each barrier.
ment permits the base of the barrier units83 to

lie flush against the supporting panel 4, pmvid-‘
ing a particularly rigid structure and minimiz--

ing space requirements. 7o
The type of blow-out coil 111ustrated lb formed
of a copper bar of any desired number of turns;

Figs. 6 and 6¢. The adjacent parts-of the coil

are insulated from each other, as by an enamel
coabing, or wrapping-of insulation, and.the. coils
are then placed in a mold and:surrounded by a

reifractory 1nsulat1ng material. which+is- pressed
-and ‘hardened to:the desired shape.:

~‘This forms
& rigid, flame-resistant barrier.containing an in-
ductive coil, with or without iron in the circuit,

for preducing a magnetic field suitably. to act ‘on
the arc ocourring between the. shunt. contacts: 8
and’ 8 when the main-switch or. circuit breaker
‘opens.
ture for increasing thexmechanical strength of the

'The coil also' provides a reinforcing strue-

barrier. Similarly, the barrier secures:the.two

-ends:or termingls 15.0f the blow-out coil in fixed
spaced relation with respect: to each other for
engagement with their complementary terminals
12, 12’; and, as seen-in-Fig.1, the ends of the
‘blow-out - coil ~also extend: on opposite” sides of
the recesses to provide. 3 ﬁrm ‘anchorage for the

coil endgs .o
Each of these barriers is held agamst the panel

by & single bolt 11 which is threaded inte-a nut
‘plate 18 (Fig

.4).secured tothe back of the break-
er panel:; -A bar- {9 of-insulating material con-
nects the-two bolts across the:front, tying the two

“barriers together and. providing. a mutual. sup-

port. 'The width of the barrier base 28, Fig.- 5,
ensures a solid suppors, and -the.engagement of

“the coil ends 15 with the panel clips 12, 12’ makes
“rotation- impossible.

“The recessed: portions- 14
of ‘each barrier surround-and enclose the termi~
12’ ‘when the barrier is in ‘operative po-

* The panel termmals for thls barmer are 111us-

trated in Fig. 3, which shows in perspective view

the arrangement of these parts.:. The:upper main
terminal 5 and secondary or shuntterminal § are
shown assembled to-the clip: plate 18 having lat-

“erally extending: arms. 107 terminating in. blow-
-put-coil terminals 12.
-ries an arcing terminal support 2f;
-sponding ‘laterally —extending arms
-nating in contacts 12" for'connection to-the up-

- A clip plate 14, which car-
has corre-
41 termi-

per -ends of the respective blow-out coils. - The

~plate 11 serves as & bridging member ccmnectmg
-the blow-out coils.~

A detailed view of  the barrier mounmng and

"contact means is'shown' in ¥ig. 4.© This is g sec-

tion -in-plan ‘of ‘the recessed portion {4, showing

~the manner in which the clips 12-or 12’ engage the
“coil ends or terminals 15, 'The coil :ends are hev-

eled to facilitate their entrance into the clips.

' ~These contacts carry the current-flowing through °

the arcing contacts, and during opening ‘and clos-

‘cuit and low contact resistatice.
-parts 12’ are covered by a sheet or plate of insu-

‘strength-and lightness.

# I - . e
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ing movements of the circuif breaker, and par-
ticularly during short circuit or other abnormal
conditions, the two clip: portions, {2, 12’ of each
contact are drawn toward each other during
heavy current surges, because of the attraction
between adjacent conductors in which current is
flowing in the same direction. : This maintains
high contact, pressure ‘ensuring continuous cir-
The upper clip

lation 23 to prevent an arc jumping to the body
portion of -i{-and burning the metal.

which the arms {6’, {{’ and/or 1nsu1at10n 23 ex-

tend.

A pefspectlve view of one of the barriers is
shown in Fig..5. This drawing indicates a form

10

Each of -
“the openings 14 has a recessed portion {4’ through

15

which the barrier ‘may take when designed for -

A broad base portion 28
is provided to give lateral stability, while the
‘outer portions may comprise a webbed structure,
the latter being reinforced by -the blow-out coil.”

A modified form of the barrier is shown in Fig. 7.
A half turn of copper 28 terminates in' T shaped
ends or terminals 28 (Figs. 8.and 8a) within the
recesses -14, the ends of the T heads being em=

-bedded in the barrier at opposite sides-of the re-

cess.to firmly anchor the terminal portions.
“ The connection of this barrier-coil wnit to' a
circuit breaker is necessarily different from that

-previously - described, as it is- essential o "have

‘current flow-around the:loop in‘a: given direc-
tion, clockwise as viewed in Fig. 7, to force anyarc
upward.  This requires an arrangement of con-
nections, such as shown in Fig, 9. The terminal
5 and auxiliary terminal § are shown secured to
a connection plate 24 which is carried up to the
contact clips 12’ - entering-the recess {4 and- en-

‘gaging the coil ends or terminals 28 of the barrier-
-coil unit. Mounted on the connection plate is an 4

insulating member 29 over which is secured the

-connection plate 38 having arms-24 for pivotally”
‘supporting the arcing contact 8, the plate having

laterally extending arms términating in lower
contact ¢clips-12.

“While the: blow-out coil is embedded in molded

-insulating- material -in the forms illustrated, it
“will be understood that the coil- may also be en-
~closed-or embedded in sheets or beards of asbestos,

transite, or other suitable barrier material, in

“such manner as to comprise therewith a unitary
-stiructure ‘having substantlally the advantages
-of the present invention. -~ = -

It will further be understood that the blow—out

rcoil ‘terminal elements: need not have the.knife
-‘blade type of contact illustrated, but may com-
~prise various other forms-of contact structure

known in the art and suitable for the purpose, and

~that the means for seciring .the barriers in place

may comprise any. -suitable means other than

_that shown.

" 1t is also to be understood that the term “blow-
out _coil” is used in a generic sense, and. embraces
a coil or other structure of any character for
controlhng arcing or-flash-over, for example, for

plurality of smaller arcs.’

What we claim is:- i

41, In combination, a removable blow-out co11
encased in a barrier of insulating material, the

This results in-a reversal of °
‘eonnections- and causes current to flow in -the
“proper-direction to blow the arc upwardly.  The
“barrier-coil “unit- is- detachably “secured to :the
‘panel in the same manner as in the other modi-~
-fieation.
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barrier having recesses and the coil having ter-
minals adapted to engage complementary con-
tacts in the blow-out coil circuit, said terminals
extending through said recesses and embedded
in the material of the barrier on both sides of the
recesses.

2. A panel, a blow-out coil and arc barrier as-
sembly removable therefrom and comprising a
blow-cut coil embedded in a barrier of molded arc
resistant material, the base of the barrier being
normally positioned flush with said panel and hav-
ing openings therein and the coil having
terminals positioned in said openings, and
complementary contacts supported from said
panel and detachably engaging said terminzls
within said openings for connecting the coil in
circuit. .

3. In combination, a supporting panel having
circuit-controlling contact structure mounted
thereon, fixed contacts on the face of said panel
connected to the circuit controlled by said contact
structure, an arc controlling coil encased i a
member of refractory insulating material, re-
cesses in said member, said arc controlling coil
having contact portions extending into said re-
cesses, and adapted to engage said fixed contacts,
and means for removably and positively securing
said member of refractory insulating material
to the panel accessible from the front of the
panel.

4. In combination, a supporting panel, circuit-
controlling contact structure mounted on the face
of said panel, fixed contacts on the face of said
panel connected to the circuit controlled by said
contact structure, a removable arc-contrclling
coil encased in a barrier of molded insulating ma-
terial, said barrier having openings and the coil
having terminals in said openings and adapted
detachably to engage said contacts, the material
of the barrier surrounding and enclosing said fixed
contacts when the barrier is in operative position.

5. In combination, a circuit breaker having
main and shunt contacts, conductive members
respectively in circuit with said main and shunt
contacts and having arms extending on either
side of said shunt contacts, said arms having
contacts in a blow-out coil circuit, and remov-
able blow-out coils having terminals detachably
engaging the contacts on said arms.

6. In combination, a circuit breaker having
main and arcing contacts, conductive plate mem-
bers respectively in circuit with said main and
arcing contacts and having laterally extending
arms on either side of said arcing contacts, said

3

arms having contacts in a blow-out coil circuit,
and removable blow-out coils disposed on either
side of said arcing contacts and having terminals
detachably engaging the contacts on said arms.

7. In combination with a -circuit-controlling
device, having a movable contact structure, indi-
vidual blow-out units on opposite sides of the
path of movement of said contact structure, each
comprising an arc barrier and a blow-out ele-
ment embedded therein, and a pair of stationary
bridging members each including a pair of ter-
minals detachably engaged by corresponding ter-
minals of the blow-out elements of said indi-
vidual units.

8. A circuit breaker comprising a panel, fixed
and movable circuit-breaking contacts mounted
on the face of said panel, auxiliary fixed con-
tacts extending from said face of said panel to
one side of said circuit-breaking contacts, and
a removable blow-out unit comprising a barrier
having a base flush with said panel and recesses
therein to receive said auxiliary fixed contacts,
and a coil enclosed in said barrier having termi-
nals in said recess frictionally to engage said fixed
contacts, said unit being removable by linear
movement substantially normal to the face of
said panel.

9. A circuit breaker comprising a panel having
circuit-controlling contact structure mounted
thereon, a pair of auxiliary contact structures
supported from said panel and comprising a pair
of elongated superimposed conductive strips in-
sulated from each other, longitudinally spaced
terminals individual to said auxiliary contact
structures, and a blowout unit including a blow-
out coil of substantially & half turn having ter-
minals connected to the spaced terminals of said
contact structure.

10. A circuit breaker comprising a panel hav-
ing circuit controlling contact structure mounted
thereon, a pair of auxiliary contact structures

supported from said panel and comprising a pair

of vertically-extending superimposed conductive
strips insulated from each other, vertically-
spaced terminals individual to said auxiliary con-
tact structures, and a removable blowout unit
comprising a barrier of arc-resistant material
and a blowout coil molded therein of substantial-
1y a half turn, said coil having terminals for de-
tachably engaging the terminals of said auxiliary
contact structures.

OTTO JENSEN.

KNUTE FALCK.
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