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UNrTeD STATES PATENT

OFFICE.

- FRANK A MERRICK AND JOSEPH D.

FORRLR OF JOHNSTOWN PENNSYL-

VANIA, ASSIGNORS TO THE LORAIN STEEL COMPANY A CORPORATION

OF PENNSYLVANIA

 GIRCUIT-BREAKER.

SPECIFICATION forming part of Letters Patent No. 693,416, dated February 18, 1902.

| Applieetien filed Nevember 90,1899, Serial No. 736,353,

'(Ne model,)

To all whom it may concern: |
Be it known that we, FRANK A. MERRICK

and JOSEPH D. FORRER of Johnstown, in the

county of Cambriaand State of Pennsylv nia,
3 have invented anew and useful Improvement

 in Circuit-Breakers, of which the following is

& full, clear, and exeet deseuptmn reference

bemﬂ' had to the accompanying drawings,

which form a part of this specification.

o Our invention relates to certain new and

useful 1mprevemente in electromagnetic cir-

cuit-breakers, and is designed to prewde an

improved devwe of this ehereeter by means
- of which the circuit is broken autometwally

- t5 when a predetermined condition arises or ar-

bitrarily at any time by manual operation.

- 'With these objects in view our invention |
consistsin the provision of means of improved
character for extinguishing ares at the aux-

20 iliary contacts, in 1mpr0ved means for mak-
1ng and breekmg circuit at the auxiliary con-

__ taete and alsoin certain other novel features |
- of eonstruetlon and arr anﬂ'ement all as here-

- inafter described, and pemted out in the ap-
2 5 pended claims. | |

Referring to the aecempanymﬂ‘ dra,wmﬂ's,

Figure 1 is a view, partly in front elevation

and partlyin vertical section,of ourimproved

- elreuit breaker, and Fig. 2 is a view of the

30 same, partly in side elevetlon end parbly n

Vertlcal section.

- In the drawmwe the lettel A deswnates a'
backing or support formed of some emteble

. msulatmg material, such as slate.
35
| ~ instrument in ¢ircuit.
~C is a magnet-coil eenneeted m the mam
~ecircuit between said terminals.

~ (?is an armature for said coil held aﬂ'amst
40 the normal action of the magnet- eml by a

- spring C°,;having means, such as mdleated et. -

¢, for adj ustmg its tensmn |
' "D D'are the main fixed contacts of the Clr-
. cuit-breaker, and E E' the-auxiliary contacts.

45 These auxlhary contacts, which are suitably
- secured to the support or backing A, are bent

at d and project within an arc- E"{tlﬂﬂ‘llls}llﬂf“ '

chamber F, which is formed -of ﬁre clay or
some other reflaetery material.

50 ber 1Is open et the tOp and has ﬂmmw 31de 1:1011 N of the rod H=,

_l

B B’ are the termmale fer conneebwn ef the

This cham-

1

chamber F and are spread at their end por-

; tom of the ehamber

“within the hollow core ef the magnet-coil C,

H*, which is secured within said coil.

rod or plunger, its lower end being secured
to the guide H* and its upper end. t0 a collar _

“walls f, and also a partition or division-wall
F' at its upper portion, said wall extending
down within the chamber to a point which 1s
preferably somewhat below the plane of the -
upper surfaces of the contacts K E'.

G G are two electromagnets, which are de-

signed to produce a strong magnetic field

within the said chamber around the said con-
tacts. These magnets are fixed between two
iron plates or ee,stlnﬂ's (', which embrace the 60
tions to receive the magnets.

- (G* is a slab of slate or other suitable insu-
lating material, which extends ACToSs the bot-

-H is a movable brldeme'-plece for the con-
tacts E E’, and H' is a bridging-piece for the -
main contacts DD'. Both of these bridging-
pieces are carried by a single vertically- mov- _
able rod or plunger H? which extends down

its lower end being loosely 1ecewed in a 0‘111de L
I is a -
strong helical spring coiled about the said

or enlarged portion I' of the rod.

- The brldﬂ'lncr-pleee I’ is preferebly com-
pesed of a number of separate leaves or lam-
ins in the usual manner, as shown in Fig. 2. 8o

‘The budﬂ'mg -piece H has a convex contact-
surface and is formed with a depending tu-
;bular portion A, having an insulating-lining

h' and fitting loosely over the upper end of o
the rod or. plunger H?, a spring H® being.in- 85
terposed between the upper end of the rod or

| plunﬂ'er and the upper wall of the said por-

tion . The latter is formed with elongated -
vertical slots A%, which are enn'aged by pins
or studs 7° on smd rod or.plunger.

9o
K designates a bail- -shaped hand and re- .

| setting - lever, whose arms are pivoted at

their upper portions to pins or studs & of a
frame-piece K'. The bearing portions %' of

the said arms are each formed with a rear- g5
‘ward arm .or projection K? and the two arms
or projections are eonneeted by a cross-piece
‘K3, which engages the under side of a lug L,

Whmh projects from the rear side of the por-
ICO.
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M is an arm pivoted below the magnet-coil | extinguish it before it reaches the top of thé

C and having its free end portion connected
to the armature C*by arod M. Said arm M
18 formed with a lug m, which is designed to
engage with alugm'(bestshownin dotted lines
in IFig. 2) on the inner face of one of the arms
ot thelever K, thereby locking said lever and
theother movable partsin the position shown
in full lines in Fig. 2.

N is a cushion to receive the impact of the

cross-piece /& when the circuit-breaker is op-
erated to break the circuit, as hereinafter de-
scribed.

The circuit connections when the circuit-
breakeris closed are as follows: The current
enters at the terminal B, passes to main con-
tact D, through bridge H’ to contact D',
through conductor-bar S to and through the
magnet-coil C, and thence to terminal B'.
1he secondary or shunt circuit through the
auxiliary contacts is from terminal B to one

- of the magnet-coils G, thence to contact E,

30

35

40

bridging-piece H, contact E/, the other mag-

net-coil z, thence to conductor S, and magnet-
coll C to terminal B’. TUnder normal condi-

‘tions the parts-are in the positions shown in

full Iines in Figs. 1 and 2, the cross-piece
IK* holding the rod or plunger H?against the
action of the spring I and the spring C? hold-
Ing the armature C? away from the magnet C.
When from any cause the current flowing
through the magnet-coil C increases beyond
the predetermined point, (regulated by the
tension given the spring C3,) the armature C?
1s attracted against the tension of the said
spring C, thereby pushing down on the rod
M' and moving the arm M to disengage the
lugs m and m'. The spring. I is now free to
act and at once lowers the rod or plunger H?
and disengages the bridging-pieces H and I’
from the fixed main and auxiliary contacts.
Owing tothe pin-and-slot connection between

~ the bridging-piece H and the rod or plunger

45

~ ing-piece H has broken its contact.

50

55

60

H? it will be seen that the said piece will re-

main in contact momentarily after the bridg--

This
throws the electric current into the second-
ary or shunt cireuit, which includes the aux-
iliary contacts, and thereby prevents destruc-
tive arcing at the main contacts. The arc
formed when the circuit is broken at the aux-

in the well-known manner by the action of
the magnets G G. We have discovered that
this action of the magnets may be made much
more eftective by providing means of a na-
tare to divide or split the are, such means
being so arranged that the are is impelled or
blown against it by the magnets.
this purpose that we provide the chamber

- with the division-plate F’, which, as will be

- sible within the chamber—that is to say, to l

readily seen, being located between the con-
tacts or electrodes in the direction in which

the arc is blown, divides or splits the arc and

greatly facilitates its extinguishment. It is
desirable to confine the arc as much as pos-

It is for |

chamber. Woetherefore practically close the
bottom of said chamber to cut off the blast

of air which would otherwise pass through
the chamber and tend to blow the arc above

the top of the same. Thisair-blast has here-
tofore been relied upon to assist in the elon-
gation and disruption of the are; but by rea-
son of the division plate or wall we are en-
abled to dispense with it, and thus largely
prevent any appearance of arcs at the top of
the chamber. To reéstablish the-circuit, the
lever KX is brought back manually to the po-
sition shown in Ifig. 2 and the lugs M M’ are
engaged. This movement of the lever lifts
the rod or plunger H? putting the spring I
under tension, and reéngages the bridges I1
II' with their respective contacts. The up-
ward movement of the rod or plunger tends
to compress the spring H? and the said spring
actuates the bridge-piece G’ to engage the
contacts before the bridge-piece H' has been
moved sufficiently to engage the contacts D
D’. By depressing the armature C? manu-
ally the circuit may be arbitrarily broken at
any time desired. It will be noted also that

i the shape and arrangement of the contacts

H and E E' is such that the engagement be-
tween them is very quickly made and broken,
there being no dragging or sliding of one con-
tact-surface upon another. Theshape of the
contacts also protects them considerably
agalnst the destructive effects of ares.

We do not, however,; wish tolimit ourselves
to the particular construction and arrange-
ment of parts which we have herein shown
and described, as various changes in details
may be made without departing from our in-
vention. We would also call attention to the
fact that the improved arc-extinguishing de-
vice which we have herein shown and de-
seribed 1s applicable to various kinds of
switches and other instruments which have
contacts or electrodes which it is desirable to
protect against the destructive effects of arcs.

Having thus deseribed ourinvention, what
we claim, and desire to protect by Letters Pat-
ent, 18— - |
- 1. The combination of a chamber having
side and bottom walls of refractory material,

|  fixed contacts extending into said chamber
iliary contacts is taken care of or blown out

through its side walls, a movable contact ex-
tending into the chamber through its bottom
wall, a division-plate of non-conducting ma-
terial within said chamber adjacent to the
fixed contacts, and means for producing a
magnetic field in the said chamber.

2. In a circuit-breaker, the combination of
fixed main and auxiliary contacts and a plun-
ger carrying main and auxiliary contact-
bridging pieces, the main contact - bridging
piece being fixed tosaid plunger, and the aux-
lliary contact-bridging piece movably sleeved
thereon, and means whereby both the said

piece and the plungerhave limited independ-

ent movement.
5. In a circuit - breaker, the combination
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- with main and auxiliary contacts, and a plun-
ger carrying main and auxiliary contact- | the reciprocating rod or plunger which car-
- { ries the movable contacts, thespring for actu-

]
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bridging pieces, the latter being sleeved upon
the upper end of said plunger, a spring in-
terposed between the said piece and the plun-
ger, and a pin-and-slot connection between
said piece and the plunger. T

4, In a cireuit- breaker, the combination
with the plunger which carries the movable
contacts, of a magnet-coil in the main, cireuit,
an armature-lever, a spring acting upon said
lever in opposition to said coil, a bifurcated

hand-leverembracing said eoil and havin gan

arm which engages a projection on said plun-
ger, a spring acting upon said plunger in op-
position to said lever, a pivoted catch-arm en-
gaging the handle-arm of said lever, and a
connection between said catch-arm and the

- armature-lever.

!

5. In a circuit-breaker, the combinatioii of

ating the said plunger in one direction, the
hand-lever for actuating the same in the op-
posite direction, the magnet-coil, the arma-

ture-lever at one end of said coil, the pivoted
catch-arm at the opposite end of said coil ar--
ranged to engage and lock the hand-lever,
and aconnection between the armature-lever

and said catech-arm. -

In testimony whereof we have affixed our

signatures in presence of two witnesses.

FRANK A. MERRICK.
JOS. D. FORRER.

Witnesses: .
MYRTLE E. SHARPE,
H. W. Smitw, |
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