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To all whom it may concern: 
Be it known that I, HENRY PIERSON, a 

subject of the King of Great Britain, and 
a resident of Manchester, in the county of 
Lancaster, England, have invented a new and useful Improvement in Electromagnetic 
Mechanism, of which the following is a 
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specification. 
This invention relates to an inproved 

form 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 current 
flow in an electric circuit or circuits. 
The device comprises stationary and mov 

able membel's, and the movement of the lat 
ter member due to a change in the flow of 
current in the circuit or circuits is utilized 
to give a visible or audible signal or to actu 
ate a circuit-breaker or perform a like func 
tion either directly by mechanical means or indirectly by closing or opening a relay 
circuit. 
According to this invention, an iron yoke is employed having three inwardly project 

ing pole pieces in two of which a magnetic 
flux is induced by a coil or conductor carry 
ing either the whole or a shunted portion of 
the current in the main circuit while the re 
maining pole piece has a flux induced there 
in by a coil connected in shunt, across the 
main circuit, or across the terminals of an 
auxiliary Source of current, such as a bat 
tery. A movable armature is located in the 
fields produced by these fluxes and is ne 
chanically or electrically restrained in one 
direction against a stop bit is free to move 
in the opposite direction. - - 
One form of the invention is illustrated 

in the accompanying drawings in which 
Figure i is a side elevation of the hicch 

anisian applied to a circuit-breaker of a well 
known type, a part of which, with a switch 
board aliel, is also shown. Fig. 2 is a rear 
elevation of the electro-agnetic mecha 
isin shown in Fig. 1. 

Referring to the said figures of the draw. 
ing, the device couprises a magnetizable 
yoke or frame constructed in two parts 1.2, 
Secured togethel by bolts 3 so that the same 
:all he mounted on or suspended from 
one of the leading-in stilds 4 of a circuit 
breaker 5, preferably at the rear of the 

being sect 'e?t to an e 
ture pivot for coije!';tion with line 

or frame has three inwardly projecting pole 
pieces 7, 8, 9 having curved polar faces, the 
pole pieces 7 and S being located near to 
gether with the leading-in stud 4 between 
them and opposite to the third pole piece 9, 
which latter is furnished with a shunt wind 
ing 10. Within the fields produced by said 
pole pieces is pivoted a magnetizable arma 
ture i1 that is held normally in a predeter 
mined position against a stop 12 by a spring 
13, a weighted lever or other mechanical re 
straining heans, a stop 12 being provided 
to limit the novement of the armature in 
the other direction. The force exerted by the restraining means may be adjusted to 
limit the no veinent of the armature and to 
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way the conditions under which the mech 
anism is to operate, a screw being shown 
applied to the spring 13 for this purpose. 
Normally, the direction of the fix in 

duced in the poles and 8 by the main cur 
rent fiowing through the stud4 is such that, 
if combined with the flux produced in the 
pole piece 9 by the shunt winding 10, it 
tends to maintain the armature 11 in the po 
sition in which it is mechanically held, the 
al'mature being so shaped that the reluctance 
of the magnetic circuit is a minimum. This 
condition of the flux is indicated in the sev 
eral parts by the -allows. On the other 
hand, when the direction of the flux pro 
duced by the main current is reversed by a 
revez'Sal of Said current, said main current 
flux will combine with the shunt flux at the 
pole piece , where previously they were 
opposed, and will opp{}se at the pole piece S, 
where previously they were combined, with 
the result that the armature 11 turns upon 
its pivot and mechanically operates the trip 
gear of the circuit-realei'; in this instance, 
through the medii of what may it either 
all inderoad (); ail ovel): ( ::tiachinent 14 
of the circuit-it'eaker, a) arm or can i5 

asin it of the ai'i:- 
att: (i- 

leni, 14. 
h( o'egoing actioi Yill result, when 

(July a very si:::til eul'rent fi() sy's ill eve: 'se 
direction, the sh; it coil being horitially en 
ergized. In the case of a heavy reversai (f 
current and roll-excitation or slight exeita 
tion of the shut coil, owing to drop of bus bar pressure, 

switch board 6. The portion 1 of the yoke | rent in the liain circuit is stificient to cause the fix produced by the cur 
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the armature 11 to turn against its restrain 
ing means, viz. the spring 13, until the re 
luctance at both of the pole pieces 7 and 8 
becomes equalized, the angular movement 
depending upon the relative values of the 
air-gaps between the armature and the pole 
pieces and also upon the shape of the arma 
ture. With a reasonable overload current 
in the normal direction and excitation of the 
shunt coil, the device will not operate, but 
with an abnormal overload of dangerous 
proportions 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 operation 
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 breaker, with which any one of the ma 
chines is equipped, 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 
generators of the set. f 

Obviously, the details of construction may 
be variously modified. For instance, the 
main current pole pieces 7 and 8 may be ex 
cited by independent windings carrying 
either the whole or a shunted portion of the 
current in the main circuit. The device is 
furthermore capable of general application 
and its use is 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 electro-magnetic apparatus, the 

combination with a stationary magnetizable 
member having two side-by-side pole pieces, 
an opposite pie 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 a movable, magnetizable member 
that is subjected to said magnetic fluxes and 
is movable thereby when that through the 
side-by-side pole pieces is reversed or greatly 
exceeds that through the opposite polepiece. 

2. The combination with a magnetizable 
frame having two side-by-side pole pieces 
and one opposite 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 its ends 
adjacent to the respective pole pieces, and 
yielding means for normally holding said 
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armature in a position corresponding to 
normal currents in the magnetizing con 
ductors. 

3. The combination with a frame or yoke 
different 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 position 
when the magnetizing currents are normal 
in amount and direction and is overcome 
when one of the currents becomes abnormal 
in direction or excessively abnormal in 
annount. w 

4. The combination with a magnetizable 
member having two magnetizing conductors 
the magnetic circuits of which intersect at 
two points, of a movable armature that pro 
jects into the points of intersection of the 
magnetic fluxes and is held in one position 
when the magnetizing currents are normal 
in direction and amount but is moved to air 
other position when one of the currents is 
reversed in direction or becomes excessive 
in amount. 

5. The combination, with a stationary 
magnetizable member having two Separately 
energized magnetizing conductors the mag 
netic circuits of which intersect, at two 
points, of a movable armature that is trave 
ersed by the flux produced by one of said 
conductors and one end of which projects 
into the said intersection points, whereby 
the said armature is moved from one posi 
the conductors is reversed in direction or is 
greatly increased in amount as compared 
with that in the other. 

6. The combination with a magnetizable 
yoke or frame having a pair of inwardly 
projecting pole pieces at one side and a 
single inwardly-projecting pole piece at the 
opposite side, a conductor. for oppositely 
magnetizing the pair of pole pieces and a 
Separately excited conductor for magnetiz 
ing the single pole piece, of an armature 
pivotally mounted to bridge the space be 
tween the pair of pole pieces and the single 
pole piece, and restraining means for the 
armature that is overcome when the norinal 
direction of one of the magnetizing currents 
is reversed or when said current greatly ex 
ceeds its normal amount. 
7. The combination with a stationary 

magnetizable member having a pair of pole 
pieces at one side and a single pole piece at 
the opposite side the face of which spans an 

C p approximately the same length as 
that spanned by the pair of pole pieces, a 
series conductor for oppositely magnetizing 
the pair of pole pieces and a shunt co 
ductor for magnetizing the single pole piece, 
of an armature pivotally mounted betweei 

tion to another when the current in one of 
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seid pole pieces, imiting stops for said ar 
maire, and a yielding means for normally 
holding the armature in one of its extreme positions. 

8. The combination with a stationary 
magnetizable member having two arc 
shaped adjacent polar faces and a single 
arc-shaped polar face opposite thereto, a 
singie conductor for producing a magnetic 
flux between said adjacent polar faces and 
a separately excited conductor for produc 
ing a magnetic fux between said opposite 
polar face and each of Said adjacent faces, 
of an armature that is pivotally mounted 
and restrained to conduct the fiux produced 
i; the separately excited conductor and he 
esition of which depends upon the direc 

tion of the fu: between the adjacent, polar 
faces or the relative amounts of the two 
fixes. 

9. The combination with a stationary 
magnetizable member having a pair of ad 
jacent polar faces separated by a gap and 
oppositely polarized by a single circuit, and 
a single polar face opposite said adjacent 
faces and a separately excited conductor for 
producing a flux between said single polar 
face and each of said pair of polar faces, 
of a pivoted armature having a limited 
range of movement and yielding means that 
tends to hold said armature in one of its ex 
treme positions. 

in testimony whereof, I have hereunto 
subscribed my name this 17th day of Sep 
tember, 1906. 

HENRY PERSON. 
Witnesses: 

W. J. P. ORTON, 
WALTER F. Jon Es. 


