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" present, instance is part of a three-phase system.
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To all whom it may concem

Be it known that I, Max Fusg, a sub]ect of the ng

of Prussia, residing at Berlin, Germa.ny, have invented
certain new and useful’ Improvements in Relays for
Clrcult-Breakers of which the followmg is a specifica-
tion.

The present mvent ion relates m-relays for use in con-
nection with Llreuxt-brefzkers, and the like, and com-

_prises novel mechanism by* ‘which the circuit may be

broken practically instarntaneously upon an excessive
oveiload or after a time interval upon a sllght overload
and ulso upon a reversal of current.

The.object and nature of my invention will be ‘more
fuily understood upon reference to the following de-
scription tukeit’in connection with the accompanying
driwing. and its scope will be specxhcally pomted out
in the appended claims.

Figures 1 and 2 of said drawmg are diagrams 111ustrat—
ing the relay connected up in circuit with the system to
be protected, the cunne(.uon bemg somewhat different
in the two figures. -

Relerring in detail to Fig. 1, ¢ designates a plurality
of electromagnets which constitute the stator of an in-
duction motor whose rotor consists of a disk a located in
operative relation thereto. In the present instance
three magnets are shown, the center one of which is
energized from the current transformer ¢ included in
circuit with the line to be protected, which, in the
" The
outxide magnets are excited either by means of poten-
tial transformer or by being connected directly across
two of the legs of the line. With this organization a
magnetic field is built up by reason of the phase differ-

ence between the current and vollage which exerts a .

pull upon the disk ¢ tending to rotate it and a reversal
of energy flow in the line will cause a reversal of flow in
thie center coil ¢ and‘a subsequent reversal in the direc-
tion of rotation of the rotor «.  The disk ¢ is connected
through a train of gearing to the contact wheel b which
is adapted when rotated to close the switch k included
in circuit with the trip-coil of the switch « in the main
line. Mounted concentrically with the contact wheel
The member w and con-
tuct wheel b are mounted loosely on the same shaft.
T'his member is acted upon by the tension-spring f and
the adjusting screw 8. The contact wheel b is provided
with g projection p whichisadapted to engage the mem-

her w whenever said wheel is rotated in the direction .
indicated by the arrow M. The disk « is also provided

with a damping magnet n. The switch k consists of
iwo bludes & normally resting against stops k* and each
movable into engagement thh the other to complete
the trip coil civenit.

With this organization under normal conditions of
current flow the torque of the motor will oppose the

pull of the spring f but will be insufficient to rotate
the-disk a of the motor. However, when the current
exceeds the adjusted rating, the torque will prevail and
the contact b will rotate the member w which is ordi-
narily drawn against the adjusting screw s by means of
the spring f.- The direction of rotation of the contact
wheel is indicated by the arrow M. If the excessive
" current continues a sufficient length of time.the right-
hand shoulder on the wheel b will engage the switch k
and thereby close the circuit of the tripping coil of the
main switch u, thereby breaking the main circuit before
injury to the system. On the other hand, if the over-
load is of such short duration that the contact wheel
does not close the switch & the torque of the motor will
drop off and the spring f will turn the contact wheel b
and the other parts back to their original position. In-
cage of a change in the direction of energy flow, the
direction of rotation of the magnet field will be changed
and the metal disk a will rotate in the opposite direction
causing a movement of the contact wheel b in the direc-
tion indicated by the arrow ®. By reason of the prox-
‘imity of the left-hand shoulder of the wheel b to the
switch k under normal conditions, a small reverse cur-
rent will be sufficient to close the switch k and trip the
.Inain switch u.

In the system of connéctions shown in Fig. 2 therelay
is connected up so as to operate only as an overload time
limit relay; consequently the coils of the magnets ¢ are

phases. Obviously the switch k may be used to con-
trol any desiréd circuit such as the alarm circuit shown
in Fig. 2. It will also be apparent that the time limit
of the relay may be easily changed by varying the ad-

-justinent of the screw s or by changing the position of
the damping magnet n. This adjustment is accom-
plished by rotating the magnet n about its pivotal sup-
port 7/ and tightening the screw n? upon the slotted tail-
piece. n? projecting laterally from the magnet n and
slotted in an arc struck from the pivot n/.
organization. the time interval will vary inversely-as
the overload; in other words, the greater the overload
the more rapid will be the break, and this action takes
place automatically.

It will be apparent from the above descnptlon that
many chariges may be made in the specific matter illus-
trated without departing from the spirit and scope of
theinvention. I therefore do not wish to be limited to
‘the specific disclosure but aim to cover by the terms of
the appended. claims all such arrangements and modi-
fications,

1. In an electrle system, the (:ombmation of an electric
etreult and a controlling device for said circuit comprising
a reversible motor movable in one direclion by excess en-
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eré'y flow. and in the other direction by reversal of ener'gy' :

flow, and means actuated by said motor to change the con-
dition of said circuit upon a reversal and upon an excess
of energy flow therein.

- 2. In an electric system, the combination of an eIectricA .
circuit and a contronlng device for saxd circuit comprlsinv k

& reversible electric motor, movable ih one direction by ex-

cesg energy flow. and .in. “the other direction by reversal’

of energy. flow; and means _for” controll[ng ‘said cireuit
actuated by said motor upon a reversal and upon an excess
of energ'y flow in said clrcmt R .

3. In‘an electric system, the ‘combination of an electric’
_clrcult and a relay for controlling ‘said:circuit comprismg

a reversible electric motor movable in one direction.by the
excess energy flow and in the other, direction by reversal of
energy flow, adjustable means for opposing the movement
of said mdtor, and means actuated bysaid motor to change
the condition of sald circuit. :

4, In an eleciric system, a. clrcult cont:olling «device

comprising an electric motor connected in the.circuit to be -

protectéd and rotatable in opposite directions upon re-

versals of energy ﬂow in said cirmnt, means for opposing
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the rotation of said motor in one direction until the torque
exceeds a definite amount,” and means for changing the
cordition of "said circuit upon the rotation of smd motor
in either.direction. *

5. In an electric system, a relay comprlsmg an electuc
motor included in .a circuit to be protected and rotatable

in opposite directlons ‘upon revetsals ‘of epergy flow in s‘ud .

" circuit, means for opposmv the rotation of said motm m__

one direciion umntil its torque excéeds o defimite amount,

and & switch actuated by the rotation of said motor-in
" efther direction.- ’

6. In an electric system 8, clrcu.t controllmg dnvxce
comprising a reversible electrlc ‘motor, a normally open
switch and a member actuated by #aid motor to close said

In witness whereof, I have hereunto set ‘my ha-)d ‘this
fifteerith dav of August 1904

MAX 1-‘Uss.- v
Witnesses: - -

JLfm US RUMLAND,
WoLpeMar- ITaueT.
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_switeh upon the rotatton of said motor’in either diréetion.



