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To all whom it may concern:
Be it known that I, Hexry PIersox, a

‘subject of the King of Great Britain, and
“a resident of Manchester. in the county of
Lancaster,

England, have invented a mnew
and useful Tmprovement in Electromagnetic
Mechanism, of which the following is a
specification. |

This invention relates to an mproved
torm of electro-magnetic mechanism and has
for its -object to provide a device of this

character which shall be responsive to cer-

tain predetermined conditions of enrrent
flow in an electric cireuit or cireuits.
The device comprises stationarv and mov.-

able members, and the movement of the lat.

“ter member due to a chanee in the flow of

current 1 the cirenit or civenits is utilized
to give a visible or audible signal or to actu-
ate a circuit-breaker or perform a like fune-
tion either directly by mechanical means or
indirectly by closing or opening a relas
circuit. -

According to this invention, an iron voke
1s emploved having three mwardly project-
Ing pole pieces in two of which a nmagnetic

flux 1s induced by a coil or conductor Carry-

ing either the whole or a shunted portion of
the current in the main cirenit while the 1e-
maining pole picce has a flux induced +here-
n by a coil connected in shunt across {he

malin cireuit or across the terminals of an |

auxiliary sonrce of current, such as & bat-
tery. A movable armature is located in the
fields produced by these fluxes and is me.
chanically or electrically vestrained in one
direction against a stop but is free to MOVe
i the opposite dirvection. o |
One form of the invention is illustrated
in the accompanying dr: WIngs i which—
Figure 1 1s 2 side elevation of the micch-
anism applied toa circuit-hreaker of a well.
lknown type, a part of which, with a switeh
board patiel, is also shown. . 218 A vear
elevation of the electro-magnetic mechan-
ism shown in Fig. 1. ' |
Referving te the said figires of the dravw-
g, the device comprises a magnetizable
yoke or frame ’ [
secured together by bolls 3 so that the same
an be mounted upon or suspended from
one of the leading-in stids 4 of A cirenlt-
breaker 5, preferably at the rear of the
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swilch board 6. The portion 1 of the yoke

constructed m two parts 1, 9.

*

“the other direction.

it the movement of the
vary the conditions under which the mech-

being secured (o
$ 7T% ; reyE 4 v r:"\;'-"'-ﬂ u:{‘..ﬁi '{""!'i‘ ['*\r*_-. by o 'y
; ‘I:IL 1}11 U‘L i {}}. : L{M’J}L' E L4 r}.'u il h‘?:: it a1 :EL‘i.-fL-Tl 1=

or frame has three inwa rdly projecting pole

pleces 7, 8, 9 having curved polar faces, the
pole pieces T and 8 being located near to-
gether with the leading-in stud 4 between
them and opposite to the third pole piece 9,
which latter 1s furnished with a shunt swind-

ing 10. Within the fields produced by said
~pole pieces is pivoted a magnetizable arma-
ture 11 that 1s held normally in a predeter-

mined position against a stop 192 by a spring
L3, a weighted lever or other mechanical ve.
straining means, a stop 19° being provided
to Iimit the movement of the armature in
Lhe force exerted by
the restraining means may be adjusted to
armature and to

anisnm 1s to operate, a serew being shown
applied to the sprine 13 for this purpose.
Normally, the direction of the flux in-
duced in the poles 7 and 8 by the main cur-
rent flowing through the stud 4 is sueh that,
if combined with the flux produced in the
pole piece 9 by the shunt winding 10, it
tends to maintain the armatave 11 in the Po-
sition in which it is mechanically held, the
armature pemg so shaped that the reluctance
of the magnetic circuitl is a minimumn,
condition of the flux is indicated in the sev-
eral parts by the -arvows. On the other
hand, when the direction of the flux DIo-
duced by the main current is reversed DY ¢
reversal of said current, said main curvent
flux will combine with the shunt fux at the
pole piece 7, where previously they were
opposed, and will oppose at the pole plece §,
where previously they were combined, with
the result that the armatare 11 turns upon
1ts pivot amd meel anically operates the trip
gear of the civenit-brealrer: in this i nstanece,
through the medinm of what may pe either
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anundervicad or an overloadd stiachment 14

of the cirenit-hrenker, an arm or cam 15
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Al exyension 16 of {he aving-
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ment 14,
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e o oaction will result when
oily o bl eurrent flows in reverse
arection, the shunt eoil semg normally en-
eroized.
cur
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wrent and non-excitation or slisht exeity-
tion of the shunt eoll, owing to d rep of bus-

bar pressure, the fax produced py the cur-
rent 1n the main clreuit is suflicient to cause

In the case of a heavy veversul of
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the armature 11 to turn agamst its restrain-

Ing means, viz. the spring 13, until the ve-

luctance at both of the pole pleceb 7 and 8

becemes equalized, the angular movement

depending upon the relative values of the
alr-gaps between the armature and the pole
pleces and also upon the shape of the arma-

ture. With a reasonable overload current
1n the normal direction and excitation of the
shunt coil, the device will not operate, but
with an abno.tmal overload of dangerous
proportmns accompanied by a fall of bus-

‘bar pressure and consequent weakening of
the current flowing in the shunt coil 10

(such as may be caused by a dead short-
circuit in the system) the device will op-
erate in exactly the same manner as in the
case of heavy reversal accompanied by a fall
of bus-bar pressure, the field produced by
the main current simply being changed in
direction.

It will be understood that the 0peratmn
hereinbefore described obtains when a plu-
rality of dynamo-electric machines are op-
erated in parallel. Under such conditions,
a reversal of current in the main circuit of
the breakér, with which any one of the ma-
chines 1s eqmpped will not be attended by
a reversal of current in the shunt circuit
which includes the coil 10 because the bus-

bar pressure will be maintained by the other

oenerators of the set.
Obviously, the details of construction may

be Va.rlously modified. Ior instance, the
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maln current pole pieces 7 and 8 may bu ex-
cited -by- 1ndependent WlIldlIlﬂS CATrying
either the whole or a shunted portlon of the
current in the main circuit. The device 1s
furthermore capable of general application
and 1ts use 1s not restricted to operating a
switch or for breaking circuits as shown,
this being merely one use to which the de-
vice may be put.

I claim as my invention:

1. In an eléctro-magnetic apparatus, the
combination with a statlonary magnetizable
member having two side-by-side pole pieces,
an opposite prﬁu piece, means for producing
a magnetic flux through said side-by-side
pole pieces and a separate means for pro-
ducing a flux through' said opposite pole

piece, “of 2 movable, magnetlzable member

that 1s subjected to said magnetic fluxes and
i1s movable thereby when that through-the
side-by-side pole pieces is reversed or greatly

exceeds that through the opposite pole piece..

2. The combination with a magnetizable
frame having two side-by-side pole pieces
and one oppoglte pole piece, a series-con-

nected conductor for magnetizing the side-
by-side pole pieces and a shunt-connected

conductor for magnetizing the opposite pole

piece, of a pivoted armature having 1its ends:

ad]acent to, the respecfive pole pieces, and

i
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armature 1n a position corresponding to
normal currents 1n the magnetizing con-
ductors

The combination with a frame or yoke
dlfferent parts of which are provided with
magnetizing conductors that are independ-
ently energized and have different magnetic
circuits, of a movable armature having an
unsymmetrical relation to said magnetic
circuits, and a yielding restraining means
that holds the armature In a given posntlon
when the magnetizing currents are normal
in amount and direetwn and is overceme
when one of the currents becomes abnormal
in direction or excessively abnormal in

amount.

4. The combination with a magnefizable
member having two magnetizing conductors
the magnetic circuits of which intersect at
two pemts oi a movable armature that pro-
jects into the points of intersection {}f the

magnetic fluxes and 1s held in one posal‘i;mﬂ |

when the magnetizing currents are normal
in direction and amount but is *nmfed to an-
other position when cne ot the currents is
reversed 1n dlrectmn or becomes QIIC”SS}"L”)

1n amount.

5. The combination. wzth a &tdh(mm:y
magnetizable member having two separately
energized magnetizing conductors the z‘nag—-
netic circuits of which intersect at tweo
points, of a movable armature that 1s trav-
ersed by the flux produced by one of said
conductors and one end of which projects
into the said 1ntersection points, "“?’hefﬂﬁy
the said armature 1s moved from one posi-

tion to another when the current in one of

the conductors 1s reversed in direction or Is
oreatly .increased in amount as compared

with that 1n the other.,

6. The combmation with a magnetuaole
yoke or frame having a pair oi mwardly-
projecting pole pileces at one side and a
single inwardly-projecting pole piece at the
0ppoh1te side, 2 conductor for oppositely
magnetizing the pair of pole pleces and a
sepamtely excited conductor for magnetiz-

ing the single pole pilece, of an ai‘maﬁhu

PIv otal]y mounted to bndfre the space be-
tween the pair of pole pieces and the single
pole piece, and restraining means ior the
armature that is overcome when the nor mal
direction of one of the magnetizing currents
is reversed or when said current greatly ex-
ceeds 1ts normal amount.

7. The combination with a atatmmry

magnetlzable member having a pair of pole
pleces at one side and a single poie plece at

the opposite side the face of which spans an
arc ofp appreximately the same length as
that spanned by the pair of pole pieces, 2

series conductor for oppositely magnetizing

-the pair of pole pieces and a shunt con-

ductor for magnetizing the single pole pisce,

-
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yielding means for normally holding said ! of an armature pivotally mounted between 122
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1mmpp stops for said ar-
1@1@‘*110 mMeans Tm m}uﬂaﬂ“

0sitions.

3. The . combination with a stationary
magneiizable member hwmﬂ} iwo  are-
shaped adjacent polar faces and a single |
arc- %mped z;{}lﬁr face {mﬁ ite therefo, a
amﬂ’ie conductor for producing a magnetic
flux between said adjacent polar faces &:rc:.

A

a separately excﬁed conductor for produc-
Ng 1 macmeth fiux between said opposite
polar face and each 0::‘: said adjacent races,
~of an armsature that 1 mvea,aﬂv m mmtﬂf?
5 and restrained to conduet, the finx pmﬁuced
%

oy toe s L;:afar::,tﬁly execited conductor and ih
position of “1111*::11 cepends upon the f:hrec—-
f1om {}f ihe finx belween the ad3 jacent polar
faces or the reiative amounts of the two

9. The combination w Lh a stationary
magnetizable member ha ving a palr ¢f ad-
jacent pelar faces %epfimted by a gap and
oppostiely. p{}l‘mzed by a single cireuit, and
a sigle p{}hr face opp(}s:zte- said adja{ent
faces and a separately excited conductor for
producing a flux between said single polar
face and each of said palr of p{}lav faces,
of ¢ pwmed armature having & limited
ran{m of movement and ylelding means that

'tends to hold smd armature 1n one of 1ts ex-

.u..ﬁ.'v--'

treme positions.

in iﬂstmmn" whereof, I have hereunto

subscribed my name this 17th day of Hep-
tember, 1906.

HENRY PIERSON.

Witnesses:
W. J. P. Orron,
Warrer F. Jowm.
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