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My invention relates to circuit-interrupt-
ers and particularly to circuit-interrupters
having automatic means for tripping the
same under predetermined conditions.

One object of my invention is to provide
a circuit interrupter having low-voltage
tripping means and a thermal-responsive de-
vice cooperating therewith to prevent trip-
ping the interrupter upon a momentary re-
duction of voltage. »

Another object of my invention is to pro-
vide a circuit-interrupter having overload
tripping means and retarding means coop-
erating therewith to retard the operation of
the interrupter, said retarding means being
effective only for moderate overloads.

A further object of my invention is to
combine the overload and low-voltage trip-
‘ping devices of the interrupter, the latter
being retarded in its operation and the for-
mer being arranged to short-circuit the low-

voltage device to obtain a retarded opera--

tion on moderate overloads and arranged to
trip the interrupter directly to open the cir-
cuit instantaneously on extreme overloads.
Tt has been customary to protect large
motors and other electrical apparatus with

. circuit-interrupters arranged to disconnect
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the motor upon overload or in the event that
the supply voltage fails. It has been found,
however, that the momentary drop in volt-
age accompanying a short-circuit in the dis-

tribution system causes operation of the cir-

cuit-interrupter. In many instances, dis-
connection from this cause is of frequent
occurrence and is a source of considerable
trouble and expense. In accordance with
my ‘invention, the low-voltage tripping de-
vice is latched by a thermal-responsive ele-
ment which may be héated by a heating coil
in series with the low-voltage holding coil.
The low-voltage coil and the heating coil
are energized from the supply circuit and, if
the supply voltage fails, the coils are de-
energized. However, the thermal-responsive
device is so retarded in its operation that
the circuit-interrupter is only tripped if
the low-voltage condition exists for an ap-
preciable period of time. ‘
Ordinary motors and other electrical ap-
paratus will carry small overloads for a con-
siderable time and rather large overloads for
- a short time without injury. A circuit-
interrupter, therefore, which trips instan-
taneously when a predetermined overload is

reached may disconnect the apparatus from

the circuit unnecessarily. However, an ex-
cessive current, such as may be drawn by a
short-circuit in the motor or its terminal
leads, imposes a severe strain upon the gen- 60 .
erator aﬂ% distribution system. Under such
conditions the motor should be disconnected

as quickly as possible.

In accordance with my invention, the
overload tripping means, while operative to 65
trip the interrupter instantaneously on.
severe overloads, is arranged to short-circuit -
the low-voltage device on moderate over-
loads. If such an overload continues, the
interrupter is tripped after a predetermined 70.
time ‘interval which is the same as that. ob-
taining in the case of a failure of the sup-
ply voltage. :

In the accompanying drawings, an electri-
cal system is shown in which a circuit inter- 78
rupter embodying my invention is employed.

Referring to the drawing, the system com-
prises a motor M connected to the condue-
tors R, S and T of a three-phase circuit
through a circuit-interrupter. The circuit 80
interrupter comprises three pairs of termi-
nals 1 and 2 bridged by resilient contact-
members 3. The terminal members 1 and 2
are mounted on a base plate 4. The circuit
interrupter is actuated to the closed position 83
by a handle 5 that is mounted on the shaft
6 and is held in its closed position by a
double toggle mechanism.

.The toggle mechanism comprises an arm
10 mounted on the shaft 6, an arm 13 mount- 90
ed on the base plate and links 11 and 12 .
pivoted to'said arms and to each other at
the points 7, 8 and 9. The arm 13 is pivoted
at the point 14. The pivot 7 comprises a-
lateral extension engaging the contact mem- 95
ber 8 to hold the same in the closed posi-
tion, as shown. R

In the closed position of the interrupter,
the pivots 8 and 9 of the toggle mechanism
are below the line. connecting the pivotal 100
points of the arms 10 and 12. The down-
ward movement of the pivot 8 is prevented,
however, by the adjustable screw 15, and a
similar movement of the pivot 9 is prevented
by the stationary lug 16. The toggle mech- 105 -
anism is, therefore, restrained in its down-
ward movement to hold the switch members
closed but may be collapsed when actuated
in the upward direction.

" The interrupter.js tripped on overloads by 110
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a tripping magnet 17 comprising a core
member 18 normally supported by a station-
ary lug 19 and adapted to cooperate with a
cam member 20 on a pivoted shaft 21. The
shaft 21 may be controlled by the core mem-
bers 18 of the respective phases of the circuit
and is normally held in the position shown
by the stationary member 22.

A lug 23 on the shaft 21 projects into the
path of the armature 24 of a low-voltage
tripping magnet 25. The low-voltage trip-
ping device comprising a core member 26,
an energizing winding 25 and a movable
armature member 24. The armature mem-
ber 24 is normally biased by the spring 27
into engagement with the lug 28. The arma-
ture member 24 is normally engaged by a
latch member 28, pivoted at the point 29 to
the base plate. Two conical projecting mem-
bers 30 and 31, mounted on the latch mem-
ber and the base plate, respectively, support
a thermally-responsive member 32 having a
heating winding 33 thereon. A spring 34,
secured to the Iatch member, maintains the
same in engagement with the thermally-re-
sponsive member 32. .

The winding 25 of the low-voltage trip-
ping device and the heating coil 33 are con-
nected in series across the conductors S and
T through a resistor 35 and the circuit-con-
trolling devices 36 and 37,

Resilient contact members 36 and 37 co-
operate with a contact segment 38 that is
mounted upon the shaft 6 and insulated
therefrom. The contact segment 38 ‘closes
a circuit through the resilient contact mem-
bers 86 and. 37 when the contact member 3
engages the stationary contact terminal 1
but does not close the circuit when the in-
terrupter is-in the open position. :

A circuit-controlling device controlled by
the overload tripping magnets comprises sta-
tionary contact terminals 39 and 40 mounted
on the base plate and a short-circuiting con-
tact plate 41 mounted on the shaft 21. Ad-
justing screws 42 and 43, that are mounted
on the contact members 39 and 40, permit
adjustment of the point of closing the cir-
cutt. A spring 44 secured to the contact
segment 41 biases the segment away from the
stationary contact members. The stationary
contact members 39 and 40 are connected in
shunt to the low-voltage tripping device 25
and the heating coil 33 and, therefore, when
short circuited, cause the deenergization of
said coils.

When the circuit interrupter is*in the
closed position, as shown, the motor M is en-
ergized from the circuit. If the voltage fails
on the supply circuit, the low-voltage trip-

ping device 25 becomes deenergized. How--

ever, the latch member 28 prevents the arma-
ture member 24 from tripping the circuit if
the drop in the voltage is momentary. If the
low voltage condition continues, the thermal-
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ly-responsive device 32 becomes deenergized

and, after a predetermined period, disen-
gages the latch member 28 from the armia-
ture member 24. The armature member 24,
being actuated by the spring 27, engages the
lug 23 on the shaft 21 and turns the shaft
vntil the cam members 20 engage the tog-
gle mechanism and cause it to collapse,
thereby opening the circuit-interrupter.

The interrupter is also tripped, in the case
of an overload, by means of the overload
tripping magnets 18 which engage the cam
members 20. However, the spring 44 op-
poses the movement of the shaft 21 under the
control of the overload tripping magnets
and, therefore, the tripping will not be ef-
fected instantaneously except in the case of
a severe overload, such as is caused by a
short-circuit. In the case of a moderate
overload, the motor M will not be injured
unless such a condition continues and, ac-
cordingly, the overload tripping magnets
are not effective to trip the interrupter di-
rectly under these conditions. However, the
tripping magnets turn the shaft 21 under
such conditions sufficiently to short-circuit
the low-voltage magnet 25 and the heating
coil 33 by means of the contact segment 41
cooperating with the stationary contact
members 39 and 40. Therefore, if the over-
load continues for a predetermined period of
time, the thermally-responsive device 32 re-
leases the latch member 28 and the armature
member 24 of the low-voltage tripping de-
vice and trips the circuit-interrupter after a
predetermined period of time.

It should be noted that the circuit-inter-
rupter described combines the functions of
the low-voltage and overload tripping means
in such a.manner that a single retarded ele-

ment is effective to retard the operation of-

the interrupter under both low-voltage and
overload conditions.

I do not consider that my invention is lim-
ited to the -precise details shown and de-
scribed, and, accordingly, I do not wish to
be limited in scope, except as may be indi-
cated by the apperded claims.

I claim as my invention :— :

1. A circuit-interrupter comprising co-
operating. contact members, means includ-
ing a.low-voltage tripping magnet having
a movable armature member for controllin
said contact members, the release of saig
armature operating to trip the circuit in-
terrupter, and a thermally-controlled latch
engaging said armature member and adapt-
ed to retain said armature out of tripping
position a predetermined time after the
supply voltage fails.

2. A circuit interrupter comprising con-
tact members, a low voltage tripping mag-
net, said magnet having an armature op-
erable when released to trip the circuit in-
terrupter, a latch for retaining said arma-
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ture out of tripping position,
to retain said latch in
its retaining position. ‘

3. A circult-interrupter comprising co-
operating contact memgers, means for %atch-
ing the same in closed position, a low-volt-
age device having a movable armature mem-
ber arranged to release said contact mem-
bers, a latch member normally .enga. ing
said armature member and a thermal-re-
sponsive device for disengaging said latch
member from said armature member upon
a failure of the supply voltage whereby
said latch member is operated a predeter-
mined time after de-energization of said
low-voltage device.

4. A circuit-interrupter comprising co- .

operating - toggle-controlled contact mem-

bers, an overload-responsive member ar-

ranged to cause said tog%ie to .collapse to
actuate said contact members and time-ele-
ment restraining means opposing said over-

~load-responsive member for ordinary over-
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loads, said restraining means béing 1neffec-
tive for heavy overloads.. - .-

5. A circuit-interrupter -coinprising co-
operating contact members, imeans for latch-
ing the same in' closed ‘position, tripping
means, electromagnetic means for control-
ling said - tripping means upon the occur-
rence of an overload, low-voltage electro-
magnetic means for controlling said trip-

and a thermal ping means and means for retarding the o )-

- aration of said tripping means under condi-

tions of overload and low-voltage, said last-
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mentioned means being ineffective for ex- -

treme overloads. o :
6. A circuit-interrupter comprising co-

operating contact members, means for latch-.

ing the same in closed position, trippin
means, electromagnetic means for control-
ling said tripping means upon the occur-
rence of an overload, low-voltage electro-
magnetic means for controlling said trip-
‘ping means and means actuated by said.
_overload electromagnetic means for short-
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gircuiting said low-voltage means on mod-

erate overloads.

7. A circuit-interru
operating contact members, means for ch-
ing the same in closed position, trippin

ter comprisin% co- -
at

80

means, -electromagtietic means’ for control- -

ling said tripping means upon the occur-

rence of an.overload, low-voltage. electro--

magnetic means for controlling .said trip-
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ping means, means for retarding the opera-

_ ition of said low-voltage tripping means and
said overload electro--

means actuated by,

magnetic means %r short-circuiting said

low-voltage means on moderate overloads.
In testimony whereof, I have hereunto

subscribed my name this 14 day of May

1925, S
| GOTTLIEB SPEISER.
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