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My invention relates to improvements in 
electro-responsive devices such as relays, 
especially to relays of the induction disc type, 
and has for an object the provision 8. 

it improved circuit controlling mechanism for 
use in cooperation with such relays. 

Relays of the induction disc type are em 
ployed to initiate the operation of protec 
tive apparatus such as circuit breakers by 

i0 interrupting or completing the control cir 

d 

cuits thereof. It has hitherto been common 
to attach an arm to the shaft upon which 
the disc is mounted, such arm engaging con 
tacts upon a predetermined movement of the 

E disc thereby closing an electric circuit. In 
certain cases, however, it is desirable to have 
a circuit opening action of the contacts. This 
action should be quickly performed to avoid 
burning the contacts and consequently inde 

20 pendent of the speed of the movable member 
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and the force available to move it. 
In accordance with my invention an im 

proved circuit controlling mechanism is pro 
vided which overcomes the above mentioned 
disadvantage without imposing an undesir 
able load upon the relay, and whose oper 
ation depends upon a predetermined move 
ment of the movable member of the relay. 
My invention will be better understood 

from the following description when con 
sidered in connection with the accompany 
ing drawing and its scope will be pointed out 
in the appended claims. 

In the accompanying drawing Fig. 1 illus 
trates in perspective a relay embodying my 
invention and Fig. 2 is a part perspective 
view of a modification of my invention. 

Fig. 1 shows a conventional induction re 
lay 3 including a disc 4 made of a substan 
tially non-magnetic but current-conductive 
material such as copper or aluminum, 
mounted on a shaft 5. The disc 4 is rotated 
in the direction of the arrow marked thereon 
by a shaded pole electromagnet 6, when en 
ergized by an alternating current in a coil 
7. The disc 4 is moved against the bias of 
a spring 8 which normally holds the disc in 
position against a stop 9. For delaying the 
movement of the disc 4 a drag magnet 10 may 

50 be provided. 

In accordance with my invention I pro 
vide means, such as a U-shaped magnet 11 
energized by a coil 12 which may be in series 
with the coil 7, for actuating a movable con 
tact controlling member such as the armature 
13 on a predetermined movement of the disc 
4. The magnet 11 is positioned to have its 
leg 14 spaced on one side of the disc 4 and 
the armature 13, which is pivoted on the 
second leg 15, extending under the leg 14 
on the other side of the disc. Sufficient space 
is left between the armature and the leg 14 
to permit free movement of the disc 4 there 
between. A contact 16 is attached to the 
other end of the armature 3 and cooperates 
with a contact 17 to control a circuit which 
is not shown. 
In order to cause a quick movement of the 

armature so as to obtain a snap action at the 
contacts 16 and 17, I provide in accordance 
with my invention an opening such as a 
notch 18 cut into the periphery of the disc 4 
and of a size sufficient to permit the passage 
of the armature 13 therethrough into en 
gagement with the leg 14. 
When the disc 4 is in its normal position 

against the stop 9, the disc 4 in effect in 
creases the reluctance of the magnetic circuit 
of 11 and 13 and permits the armature 13 to 
assume by action of gravity, or a spring if 
desired, the position illustrated in Fig. 1 in 
which the contacts 16 and 17 are closed. 
Upon movement of the disc 4 however, the 
notch 18 is rotated to a position above the 
armature 13 whereby the reluctance of the 
magnetic circuit is reduced, the armature 13 
attracted by magnet 11 and the contacts 16 
and 17 quickly separated. It is to be noted 
that this operation is dependent only on the 
position of the disc 4 so that the time of 
movement thereof and the force available for 
movement do not effect the contact operation. 

It will of course be obvious to those skilled 
in the art that the coils 7 and 12 may be 
connected to be energized in accordance with 
the current in a circuit to be protected in 
any suitable manner. 
While I have illustrated my invention as 

applied to an induction type of over current 
relay, it obviously is not so limited but may 
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be applied to relays operative in response 
to other abnormal circuit conditions. 

Fig. 2 illustrates a modification of the cir 
cuit-breaking mechanism in that the magnet 
11 is provided with a third leg 20 located be 
tween the legs 14 and 15. The armature 13' 
is pivoted at its center on leg 20 upon which 
coil 12 is wound. The magnetic circuit there 
fore divides itself into two parallel paths 
through the legs 14 and 15. When the disc 4 
is interposed between leg 14 and the armature 
13, the magnetic reluctance in the path be 
tween leg 14 and the armature is so great that 
the armature will be drawn toward leg 15 
which will positively hold the armature and 
therefore the contact 16, against contact 17. 
The legs 14 and 15 may be so proportioned 
that leg 15 will be saturated by a current in 
coil 12 which is smaller than that required to 
rotate the disc 4, and that leg 14 will not be 
come saturated at any current flowing in this 
coil prior to the operation of the protective 
apparatus. The leg 14 may then exert a pull 
on armature 13 large enough to hold the con 
tact 16 in engagement with the contact 17 
under normal conditions and leg 14 may, 
upon an increase of current in this coil, exert 
a sufficiently greater pull when the notch 18 is 
above armature 13, to overcome the pull of 
leg 15 and quickly to separate the contacts 16 
and 17. 
The embodiment of the invention illus 

trated and described herein has been selected 
for the purpose of clearly setting forth the 
principles involved. It will be apparent, 
however, that the invention is susceptible of 
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being modified to meet the different condi 
tions encountered in its use and I therefore 
aim to cover by the appended claims all modi 
fications within the true spirit and scope of 
my invention. 
What I claim as new and desire to secure by 

JLetters Patent of the United States, is: 
1. A relay including a rotatable disc, a cir 

cuit interrupting mechanism including an 
electromagnet and an armature placed on op 
posite sides of said disc, means for actuating 
said armature to a position adjacent said mag 
net upon a predetermined rotation of said 
disc, and contacts arranged to be actuated 
when said armature moves to said position. 
2. A relay including a rotatable disc, an 

electric circuit controlling mechanism includ 
ing cooperating contacts and a magnet hav 
ing an armature arranged to control said 
contacts when actuated by said magnet, and 
means for actuating said armature upon a 
predetermined rotation of said disc. 

3. A relay including a disc and means for 

1,754,154 

registers with the cooperating poles of the 
armature and its magnet to permit the attrac 
tion of the armature by Said, magnet after a 
predetermined movement of the disc, and con 
tacts arranged to be actuated when said ar 
mature is attracted. 

4. A relay including a rotatable disc, a cir 
cuit interrupting mechanism, and actuating 
means therefor, including an electromagnet 
and an armature arranged to provide two par 
allel magnetic circuits, means for positioning 
said armature in accordance with the flux dis 
tribution in said magnetic circuits depend 
ent on the position of said disc. 

5. A relay including a rotatable disc, a cir 
cuit interrupting mechanism including an 
electromagnet and an armature placed on op 
posite sides of said disc and means for actuat ing said armature upon a predetermined ro 
tation of said disc. 

6. A relay including a movable non-mag 
netic electric current conducting member, an 
electric circuit controlling mechanism includ-, 
ing cooperating contacts and a magnet having 
an armature arranged to control said contacts 
when actuated by said magnet, and means for 
actuating said armature upon a predeter 
mined movement of said member. 

7. A relay including a movable member, 
circuit controlling mechanism, and actuating 
means therefor including an electromagnet 
and an armature arranged to provide two 
parallel magnetic circuits, and means for 
positioning said armature in accordance with 
the flux distribution in said magnetic cir 
cuits, said movable member being arranged 
to control said flux distribution in accord 
ance with its position. 

8. A relay including a disc and a circuit 
controlling mechanism including an E-shaped 
magnet having an armature pivoted on the 
center leg, thereof, said magnet, being posi 
tioned to have the disc project between the 
armature and one of the outer legs of the 
magnet, a coil wound on the center leg to pro 
duce flux through the legs of said magnet 
whereby said armature is attracted by the out 
er leg remote from the disc to actuate said 
mechanism to one position, a notch in said 
disc arranged to register with the armature 
when the relay is energized by a predeter 
mined current for a predetermined time to 
permit the leg adjacent the disc to attract the 
armature and thereby to actuate said mecha 
nism to another position. 
In witness whereof, I have hereunto set my 

hand this 2nd day of October, 1928. 
ALAN. S. FETZ GERALI). 

rotating said disc, an electromagnet provided 
with an armature, said magnet and armature 
being arranged to have said disc project be 
tween them and thereby increase the reluc tance of the magnetic circuit of said magnet 
and armature, an opening in said disc E. 
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