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This invention relates to electrical apparatus
and more particularly to current overload pro-
tectors especially intended for large electric mo-
tors.

In ordma,w current overload protectors, the
actuating element used to frip open the protec~
tor also is generally used for reclosing. For
many applications, such as lighting, heating, and
small motor circuits, this is sufiicient. However,
for larger motors such arrangements are in-
adequate because a quick tripping protector with
2 long off or open circuit time is required to cut
short the heating of the motor and thereafter
¢ool the large motor to a temperature at which
it is safe to reclose the protector to permit a re-
starting attempt.

It is an object of my invention to prov:tde a,
simple relatively inexpensive overload protector
in which the reset time may be made very long
and the tripping time very short. |

It is another object of my invention to provide
o simple relatively inexpensive overload protec-
tor in which the reset time and the tripping time
may be selected entirely independent of each
other,

It 1s another object of my invention to provide

a simple relatively inexpensive overload protector
:ln which the reset arrangement constitutes a
separate independent control which is separate
from the tripping control.

Several modifications of the invention are dis-
closed to. illustrate the manner in which these
objects are obtained. In one form, there is il-
lustrated a simple current heat actuated snap-
acting toggle bimetal overload device which is
not self-resetting. It is reset by an electromag-
net, device connected in shunt with the protector
centacts so that it is energized as soon as the pro-
tector contacts open. The electromagnet device
is provided with a pneumatic time delay for pro-
longing the resetting time. To do this, the ar-
mature operates within a cylinder substantially
closed at one end and the armature acts as a
piston within the cylinder. The movement of
the armature is slowed down bhecause the trapped
air must pass through a metered orifice in the
armature kbefore the armature can move g suili-
cient distance to move the protector from the
open position to thz closed position for resetiing.

In a second form, a similar bimetal overload
protector device is provided which cannot reset
itself. The resetting is only accomplished after
two separate bimetal devices each are heated in
succession and the second is used to reset the
main protector elements. In a third form, a
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similar bimetal overload protector is used which
does not reset, itself but the reclosing of this pro-
tector is prevented until another bimetal ar-
rangement is heated and then when it cools, it
resets the protector contacts. A fourth form is
provided for three phase motors and if there is
an overload in any of the phase conductors, this

‘will cause one or two of the protector elements

to trip open. The opening of one protector ele-
ment will electrically cause the opening of the
secondary protector element through the rela-
tionship between the phases in a three phase
motor. The reclosing of hoth protectors is con-
trolled by first the heating and then the recool-
ing of an addltlonal electncally heated bimetal
element, -

Further objects and advantages of the present
invention will be apparent from the following de-
seription, reference being had to the accompany-
ing drawings, wherein a preferred form of the
present invention is clearly shown.

In the drawings: | |

Fig, 1 is a diagrammatic view and wiring dia~
gram of a thermally tripped magnetically reset,
overload protector embodying one form of my
invention;

Pig. 2 1s a diagrammatic view and wiring dia-
gram of a thermal trip thermal reclosing over-
load protector embodying a second form of my
invention; - |

Fig. 3 is a diagrammatic view and wiring dia-
eram of a thermal trip single element thermal
reset overload protector embodying a third form
of my invention;

Fig. 4 is a diagrammatic view and wiring dia-
cram of my invention  particularly adapted for
three phase motors; and |

Pig, 5 is a fragmentary view illustrating the
open circuit position of the protector shown m
Fig. 4.

- Referring now to the drawings and more par-
ticularly to Fig. 1, there is shown a motor circuit
including supply conductors 20 and 22. The con-
ductor 20 is connected by a control switch 24 to a
conductor 26 connecting with the terminal 28

~upon which is mounted a stationary protector

ol)

- contact 30. The entire protector apparatus may

he mounted upon a base 27T of electrical insulat-

ing material. The conductor 22 connects directly
to one of the terminals of an electric motor 32.

- While any size and type motors or any electric
| .' '__a",ppliance may be used for the purpose of illus-
- trating the invention, it is preferred to illustrate

55

- the invention by a large electric. motor such as
one taking 10,000 watts when stalled. |




2,829,034

3

The second terminal of the motor 32 is con-
nected by the conductor 34 to a terminal 36. The
terminal 8 connects to a ribbon type hester 33,
the other end of which is connected along with
the cantilever type main operating bimetal 49
to a wide U-shaped frame 42. The main operat-
ing bimetal 49 carries the movable primary con-
tact 44 shown in Fig. 1 as being in engagement
with the stationary contact 30. The free end of
the operating bimetal 40 is connected by a
C-shaped toggle spring 46 with the free end of a
cantilever type compensating bimetal 48 an-
chored by an electrical insulating mounting to
the opposite end of the U-shaped frame 42 from
that which the main operating bimetal 40 is an-
chored.

10

15

When there is an excessive current flow

through the motor 32, the How of current
through the ribbon heater 38 as well as the cur-
rent flow through the main operating bimetal
40 will quickly heat the bimetal 40 to a sufficient
temperature that the bimetal 40 will bow away
from the stationary contact 39 to open the motor
citcuit. The compensating bimetal 48 is de-
flected in accordance with changes in environ-
ment temperafures to compensate for the effect
of the changes in environment temperatures
upon the main operating bimetal 40. The main
operating bimetal 48 has sufficient travel that in

the open circuit position it is ecarried beyend

the adjacent end of the compensating bimetal
48 a sufficient distance that the angularity of the
toggle spring 46 is sufficiently ereat that the mere
cooling of the main operating bimetal 80 is not
suilicient for it to overcome the opposing togele
force applied by the toggle spring 46.

The resetting of the main operating bimetal
40 is only accomplished by the electromaghet

device 50. This device 50 includes an electro-
magnet coll 52 having one of its terminals con-
nected by the conductor 54 to the conductor 34
on one side of the protector contacts 30 and 44,
while the second terminal of the coil 52 is con-
nected by the conductor 56 to the conductor 25§
on the opposite side of the protector contacts
30 and 44. Thus, as soon as the contacts 28 and
44 are opened, the electromagnet coil 52 ic eneyp-
gized. Because of the low wattage reguired by
the coil 32 no extensive wiring is reguired, but

a simple shunt connection is adequate since the :

current is so low that it can be carried through
the motor circuit without any damage.

The electromagnet coil 52 is provided with an
armature 88 slidably mounted within a cylinder

60 having its upper end closed by the voke of :

the frame 42. Operating through a concentri-
cally located aperture in the frame 42 is an oper-
ating pin 2. 'This operating pin 62 keeps the
aperture in the frame 42 substantially closed.
The armature 58 fits the cylinder §0 well enough
that air is trapped between the top of the arma-
ture 55 and the top of the cylinder 69 which is
tormed by the adjacent portion of the frame 42

‘The armature 58 is provided with a number
Cf air passages €4 which extend throueh it from
top to bottom. All except the central passage
are closed by a normally closed check valve 6§
provided on fop of the armature. The central
passage 68 also passes completely through the
armature 88 from top to bottom but it also con-
tinues through the peg 12 on which the check
valve 66 is mounted so that it is never closed by
the check valve 66. The bottom of the eylinder
60 is provided with an adjustable threaded
member 10 which is threaded into the bottom
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of the cylinder 60 so as to support the lower end
of the armature 58 in any selected position when
the electromagnet coil 52 is deenergized to adjust
the reset time to various selected values. The
threaded member 10 is provided with g large
aperture to permit the movement of air into and
out of the cylinder §0. |

When the electromagnet coil 52 is energized
by the opening of the protector contacts 30 and |
44 the armature 58 will be immediately attracted
and a lifting force will immediately be present.
The rapid lifting of the armature 58 is prevented,
however, by the trapping of the air in the top of
the cylinder €0. This air can only escape by
leakage around and through the armature 58
as well as the pin 62. This rate ig relatively
slow and serves as a dash pot time delay for
slowing up the movement of the armature 58.
The central passage 68 and the leakage around
vhe armature 58 and the pin 62 are sufficiently
slow that it ftakes several minutes before the
armavure 58 reaches its uppermost position. In
this uppermost position, the peg 72 upon the top
of the armature engages the pin 62 ‘and moves
the pin upwardly to engage and move the main
cperating himetal 40 from its open position to
1ts closed position when the protector contact 44
is again in engagement with the stationary con-
tact 30.

With ‘this type of control, the tripping char-
acteristics are governed entirely by the heating
of the bimetal 40 and the elements which co-
operate with it. The reclosing of the protector
contacts and the main operating bimetal 490 is
governed entirely by the characteristics of the
electromagnet device 50 which can be adjusted
to vary the reset time by adjusting the threaded
membper {U. The tripping of the protector can
e adjusted by bending either of the bimetals
or by bending the ribbon heater 38 to provide
varying tripping characteristics.

In the form shown in Fig. 2, no electromagnet
device is used. The device may be mounted upcn
a base {127 of electrical insulation indicated dia-
grammatically by dot and dash lines. The device
includes similar protector contacts 130 and 1434.
The contact {30 is mounteg upon a terminal 128
connected by the conductor 126 and the switch
i24 to the supply conductor 12§. The contact
144 is mounted upon the free end portion of the
cantilever bimetal 140 which is anchored to the
U-shaped frame 42. Similarly anchored to the
irame 142 is a ribbon heater 138 extending
barallel to and adjacent the bimetal {40, The
riooon heater 138 is connected to the terminal {36
which in turn is connected by the conductor i34
to one terminal of the motor {22, the other termi-
nal of which is connected to the Ssupply conductor
122. The C-shaped toggle spring 148 extends
between the free end of the main operating
bimetal 140 and the compensating bimetal 143.
‘The position and characteristics of the com-
pensating bimetal 148 and the toggle spring {46
are such that the main operating bimetal 140
will trip quickly to the open circuit position
when a safe current flow is exceeded. However,
these factors are also arranged so that when
the main operating bimetal 148 does move to the
open position, the bimetal 140 does not have
suilicient power to move itself out of that posi-
tion even though cooled.

+0 resel the main operating bimetal 40 after
a long deﬁnite_ period of time, there is providsd
2 resetiing pin 162 which is slidably supported
by the frame 142 as well as the frames (60 and
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{80 which are likewise U-shaped. The frame
{60 has mounted thereon a cantilever operating
bimetal 152. Its free end is connected by the
C-shaped toggle spring 154 to a cantilever type
compensating bimetal {56 which is anchored to
the lower end of the frame i168. The operating
bimetal {52 carries a movable contact 188 adapted
to cooperate and make engagement with a sta-
tionary contact i83. This contact i83 is con-~
nected by a conductor to a ceramic type resist-
ance heater 184 which is also connected to the
frame 142. The U-shaned frame (68 is connected
by the conductor 165 to the terminal 128,

By virtue of this arrangement, there is set up
5, shunt circuit across the contacts {30 and 44
which includez the conducior {46, the bimetal
152, the contacts 158 and 163, the heater {64, the
frame £4? and the operating bimetal {48. This
shunt circuit is deenergized or shunted out
whenever the contacts {138 and {46 are closed.
However, when the contacts 138 and 144 are open,
full voltage is applied to this shunt circuit. This
shunt circuit carries only a relatively small
amount of current due to the presence of the
ceramic heater 164. This heater 162 heats very
slowly. In about three minutes of time alfer a
sufficient quantity of eleciric current has passed
through the heater {§4 it will heat the operating
bimetal §52 sufficiently to cause 1t to open. 'T'he
opening of this operating bimestal 152 will cause
its back contact €8 to engage the back confact
£71.

The back contact 171 is connecied by a con-
ductor 72 shown for the purpose of clarity in
dotied lines to a contact 174. 'This contact 174
is normally engaged by a contact 17§ provided
upon the free end of an operating bimetal [78.
This operating bimetal {78 is of the cantilever
type and has one end anchored to the U-shaped
metal frame i188. The free end of the operaling
bimetal 1718 is connected by the C-shaped toggle
spring (82 to the free end of a compensating bi-
metal {88 gnchored to the opposite end of the
U-shaped frame {88. This last named operating
bimetal 178 is of the self-resetting type. That
is, it is capable of moving by the power of its
bimetal to its original position aiter it has tripped
to the open position. The operating himetal 178
is econnected electrically by a conductor tp the
ceramic resistor 18% which in turn is connected
bv the conductor 188 to the frame 142,

When sufiicient current flows through the
heater (38 and the operating kimetal 148, the
operating bimetal {48 will be heated sufliciently
to open the confacts (3% and {44 and move into
engagement with the adjacent end of the pin
i62. The tripping of the operating bimetval {&0
may he done by an overload in from two to four
secoends. This energizes the ceramic resistance
heater 164 which, after about three minutes, will
have supplied sufficient heat to the operating
bimetal 1582 to cause it to open the contacts 158
and 162 and close the contacts i3 and 17§,
This will energize the ceramic heater 18§ and
after about three additional minutes, the cera-
mic heater 186 will supply sufficient heat to the
bimetal {72 that the bimetal {78 will move to
the open circuit position againsy the adjustabhle
stop 1806. At the same time the operating bimetal
will engage the adjacent end of the pin {62 and
cause the collay 182 which is fixed o the pin
162 to move the cperating bimetal {52 back to
its original position and also cause the head of
the pin 162 to move the main opnerating bimetal
140 to its original closed position thereby ac-
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complishing the resetting of the protector con-

tacts after about six minubes. It will be seen
that the tripping and the resetting of this pro-
tector are accomplished by separate mechanisms
and they may be separately selected and the trip
and reset time for each may be selected mde-
pendently of each other.

In Fig. 3, there is shown a similar tripping and
resebting unit which may be mounted on a base
221 of electrical insulation indicated by dot and
dash lines. The unit includes a U-shaped frame
242 which, at the one end carries the ribbon
heater 238 and the main operating bimetal 248.
The other end of the frame 242 carries the canti-
lever type compensating himetal 286, The C-
shaped toggle spring 24§ is connected between the

~ free ends of the bimetals 242 and 285. The main
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operating bimetal 248 carries the movable contact
244 while the stationatry contact 239 with which
it makes engagement is mounted upon the termi-
nal 228. 'This termingl 228 is connected by the
conductor 226 to the switch 2243 in turn connected
to the supply conductor 228. The rivbon heater
238 is connected to the terminal 236 connecied by
the conducter 224 with the motor 232 connected
to supply conductor 222, The main operating hi-
metal 248 is provided with operating character-
istics similar to the operating bimetals 470 and {46
so that it will trip upon an overload in from two
to four seconds hut it is not capable of resetiing
itself. Slidably mounted in the frame 242 and the
frame 268 is a resetting bar 262. This resetting
bar 2862 is guided by projections 243 on the frame
242 and the projections 255 on the frame 284,
The resetting bar 262 is provided with a shoulder
263 engaged upon the opening movement by the
free end of the main coperating bimetal 242 to
carry it to the right. This movement is limiteq
by the notch 262 provided in the bar 282 which
cooperates with the projection 259 for limiting
the movement of the bar 262 in either direction.

'The terminal 228 is connected by the conductor
2569 to the staticnary contact 2867. T'his siation-
ary contact 287 is normally contacted bv the con-
tact 258 carried upon the movable endg portion
of a cantilever type operating bimetal 254. One
end of the main operating himetal 252 ig an-

chored to the lower end of the frame 8% while

the other end is connected by a C-shaped toggle
spring 233 to the cantilever type compensating
bimetal 285. The anchored end of the cperating
bimetval 252 iz connected by an eleciric conduetor
to the ceramic resistance heater 294 in turn con-
nected to the frame 242,

This arrangement connects the conductor 256
to contacts 257 and 288, the bimetal 252 and the
ceramic resistance heater 264 as well as the {rame
242 and the bimetal 248 in shunt circuit arrvangse-
ment across the main protector contacts 229 and
244 so that whenever these circuits are closed the
shunt circuit will be deenergized; whereas when
opened, the shunt circuil is fully energized., BHe-
cause of the ceramic high resistance healber 2&4
in the circuit only a smmall amount of electric en-
ergy flows when the protector contacits 235 ang
244 are open. This siowly heats the opersting
himetal 252 so that it takes about three minuies
for this operating bimetal 232 to move to the
open position against the reset stop screw 299
following the tripping of the main operating bi—-
metal 2490. Frior to the time thet the G;fgﬁrat'
bimetal 282 moves to its open circuit positi

its free upper end sunpcalts the end of & Ef.l""p'f”‘l

b ot T

lever 282 pivoted by a pin 281 to the bar 263
directly beneath the free end of the main oper-
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ating bimetsl 240. The trigger lever 292 has an
arm 293 extending upon the opposite side of the
free end of the main operating bimetal 248 from
the shoulder 283. There is provided about a
thirty-second of an inch gap between the arm
233 and the shoulder 263.

As described previously, when the main oper-
ating bimetal 240 {rips to the open circuit posi-
tion 1t engages the shoulder 283 and carries the
reset bar 262 to the left until the shoulder at
the one end of the noteh 265 engages the prejec~
tion €58. There ensues a heating period of about
three minutes after which the operating bimetsl
eud trips to its open circuit position into con-
tact with its resetting stop screw 288. At this
time the extreme upper end of the orerating bi-
metal 292 has moved beyond the end of the trig-
ger lever 282 so that this end of the trigger lever
~¥n then drops down into the position vacated by
the free end of the operating bhimetal 252,

-The operating bimetal 252 and the ceramic re-
sistonce heater 264 then slewly cool. Afier shout
threa minutes, the operating himetal 252 has ac-~
quired sufiicient force due to cooling that it is
Rrowerinl enough (o overcome the registance of
the teoggle spring 254 as well as the tozgle com-
nenenss of the msain operating himetal PES o
move the main operating bimetal 248 to ite cloged
rozition Lo complete the resetiing coperaticn. As
so0on 25 the resistance to the closing moverment
ceases, the main oneraling bimetal 248 wii en-
gage e arin 253 to lift the trigger lever 237 o
that the operating bimetal 252 can move bencath
1v %0 The poszition shown in #ig. 3. The cperai-
ing pimeval 202 thus moves to its closed position
£0 that tne resetting Js accomplished after an in-~
terval of aboulb six minutes afver trinping.

iz, 4 there is shown a proiector of g simi-
lar type for three phase circuits. It may be
mounued on a base 32F of electrical insulating
maserial. Iin this Sgure, there is shown diagraimn-
maticaily a three phase motor 2328 supplied will
eiecliric ergy Irom the suppiy conductors 382,
caw and 326, The supply conductor 222 connests
Girectly to the motor 328. The supnly conductorn
c2&, however, connects with a terminal 285 con-
necting 1o one end of a ricbon heater 336, The
opRosite end of the ribbon heater 330 is con-
necled vo the U-shaped frame $32 which also
SUPPOTL

!
J
ex

%

|2
by

ts the anchored end of an coperating hi-
mesal 334, The free end of this operating bimet-
al 234 carries a dual contact 285 which iz nor-
ally in engagement with the stationary con-
tact 838 connected to the terminal $§48. The ter-
minal 248 iz connected by the conductor $42 1o
the central terminal of the three phase moior
aatt, Thne free end of the main operating bhimebtal
¢34 i1s connected by a C-shaped toggle spring 344
through the compensating bimetal 345 anchored
to the opposite end of the U-shaped frame 332.

The supply conductor 32& is connected to o ter-~
minal 348 connecting to one end of a ribbon type
hieater 350, The other end of the ribbon type
neaver 822 is connected to the U-shaped {frasne
¢sa. This frame alse carries a cantilever tvpe
nain operating bimetdal 3834 carrying near its free
cnd o dual contact 856 which is normally in en-
gagement with the stationary convact 388 con-
itected ©to the third terminal of the thires phase
moeter 320. The free end of the operating bi-
metal 384 is connected by a C-shaped ftoggis
spring 354 with the free end of a cantilever type
compensating bimetal 36% anchored to the lower
end of the U~shaped frame 352.

Both of these overload protecting devices are
the type which rapidly trip to the open circuit

S
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position upon -an coverload within two to four sec-
onds. Their toggle arrangement is such thaj they
will not reset themselves.

{f there is an overload
in one of the conductors, for exampie, either the
conductor 342 or 362, its protector will quickly
trip to the open circuit position in from two to
four seconds. This will then effectively provide
the motor 320 with a current supply which is the
equivalent of only a single phase supply which
wiil throw an additional load upon the supply
conductors 322 and 362 which will rapidly cause
the operating bimetal 384 to move 10 itg CREN Ccir-
culf position. | | |
When the operating bimetal 234, because of
an overload in the conductor 342, trips to the
open circult position, the contact 3%6 will engage
the back contact 368. This back contact 368 is
connected by a conductor strip 379 to g terminal
312 connected by the conductor 3714 with g termi-
nal 3716. When an overload in the conductor 352
causes the operating bimetal 354 to trip to the
open circuit position, the dual contact 2E§ will
engage the back contact 37§ connected by a con-
ductor strip 2388 with a terminal 382. This ter-
minal 382 is connected by the conductor 228 with
a terminal 386. The terminal 328 is connected
by a conductor strip with the frame 238 of the
reset operating mechanism. The upper eng of
this U-~shaped frame 388 carries the anchored end

Of a cantilever operating bimetal 320 carryving the

mevable contact 39%. 'Thiscontact 392 is adapted
to be normally in engagement with a contact Bro-
vided upon the adjacent end of the terminal 294,
This terminal 354 is connected to another terri.-
nal 396. Connected between the termingls 273
and 296 is a ceramic electric high resistance neay-
er 388 located adjacent the reset operating bi-
metal 320 in heat transfer relavionship there-
with. The reset operating himetal 294 is con-
nected by a C-shaped togeie spring 429 with the

1Iree end of a cantilever type compensating bi-

metal 422, anchored by an insulating mounting
to the lower end of the frame 358. |

Each of the frames 332, 352 and 238 are pIro~
vided with similar bearing members 424, 826 and
428 which slidably support the reset operating
bar 430 made of g suitable electrical insulation
material. This har 430 is provided with 2 STOP

pin 432 for limiting its movemenst to the left. It

18 also provided with a notch 484 which receives
the free end of the main operating bimetal 334,
The reset bar 430 has a single notech 23§ 10T 1re-
ceiving the free end of the main operating hi-
metal 354. The opposite side of the bar 438 also

has an additional notch 428

Wihen both cf the operating bimetals 284 and
394 trip to the open circuit posivion, the bar 4348
will be moved to the left with s stop pin 432
agalinst the bearing member 424 as shown in e,
9. At the same time, the contact 33§ will engage

the contact 338 and the contact 356 will engage

the contact 378. This will close the circuit which
includes the conductor 324, the ribbon neaver 339,
the bimetal 334, the contacts 335 and 368, the con-
ductor strip 370, the conductor 314, the ceramic
heater 398, the contact 232, the bimeta] 38§, the
conductor 384, the conductor strip 388, the con-
tact 378, the bimetal 354, the ribbon heater 288
The circuit will energize
the ceramic heater 388 while the motor 2z0 will

be deenergized. After a period of time, such as

three minutes, for example, the ceramic heater
338 and the reset operating bimetal 389 will be
heated sufficiently to move the contact 382 away
from the contact on the terminal 394 This will
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¢auseé the bimetal 380 to move with a snap action
-~ into contact with the adjustable stop screw 440.
It will also cause the bimetal 390 to move substan-
tially into engagement with the adjacent end of
the reset bar §39.

The extreme end portion of the reset blmetal
496 is provided with a hook-shaped exiension 395
which is g sufficient distance in the dlrectlon
perpendicular to the blade 498 and has a suf
cient hook at its end to engage the noich 438 in
the bar 438 as shown in Fig. b when it is at its
tripping temperature. There now ensues o Cool-
ing period during which the bimetal 398 and the
ceramiec heater 398 slowly cool. This takes a con-
stant period of time such as three minutes before
the bimetal 380 acquires sufficient power to over-
come the toggle spring 420 and the toggle force
connected with the bimetals 334 and 356 to move
the bar 35 to the right to the original position
shown in Fig. 4 o reset the bimetals 334 and 35&
At the same time, the bimetal 399 will have suffi-
clent power to overcoine its own toggle spring
420 and return to its closed circuit position shown
in Fig. 4. The bimetal 390 and its heater 398
and its toggle arrangement is sufiicient as to pro-
vide slow tripping and slow return while the bi-
metals 334 and 354 and the toggle mechanisms
are of such characteristics as to provide quick
trivping without being capable of resetiing them-
selves. This arrangement provides excellent pro-
tectors for three phase motors which are usually
made in very large sizes and therefore require a
protector with a very quick trip and & very long
resetiing time.

It should be noted that all forms are compen-
sated for variations in the environment tempera-
ture. In each of the forms, the current required

for the resetting device is so low that it can pe

carried through the motor circult without any
damage therepy making possible the use of a
siraple shunt connection and therefore no exten-
sive wiring is required.

While the form of embodiment of the invention.
as herein disclosed, constituies a preferred form,
it is to be understood that other forms might be
adopted, as may come within the scope of the
claims which follow.

What is claimed is as follows:

1. A current overload protector ior an electric
circuit having an independent quick Ttripping
mechanism and an independent slow reseiting
mechanism timed entirely independent of tuthe
tripping mechanism including a snap acving tog-
ole switch means having a toggle means for bias-
ing it into either the open or closed position, said
switch means including current responsive means
responsive o an overload in said circuit for caus-
ing movement from the closed to the open position
upon 2 quantitative current flow, and a current
operated timing means normally disconnected
from said switch means and said current respon-
sive means and connected only for moving said
switeh means from the open position to the closed
position, said timing means having a timing ar-
rangement energized in response to the opening of
said switch means for timing the movement of
said switch means ifrom the open to the closed
position entirely independently of the tripping
Time.

2. A current overload protector for an electric
circuit having an independent dquick tripping
mechanism and an independent slow resetiing
mechanism timed entirely independent of the
tripping mechanism including a snap acting tog-
gle switch means having a toggle means for bias-
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~ing it into either the open or closed position, said
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switch means including current responsive means
responsive to an overload in said cireuit for caus-
ing movement from the closed to the open po-
sition upon a quantitative current flow, a snap
acting bimetal means normally disconnected from
said switch means and said current responsive
means, means for heating said bimetal means in
response to the opening of said switch means,
and means operated by said bimetal means for
moving said switch means from the open po-
sition to the closed position. |

3. A current overload protecior for an electric
circuit having an independent quick tripping
mechanism and an independent slow resetting
mechanism timed entirely independent of the
{ripping mechanism including a shap acting tog-
gle switch means having a toggle means for bias-

ing it into either the open or closed position,

sald switch means including current responsive
means responsive to an overload in said circuit
for causing movement from the closed to the
open position upon a quantitative current flow,
a . snap acting thermally operable switch means
normally disconnected from said toggle switch
means and said current responsive means, an
electric heating circuit portion arranged in heat
transier relationship to said thermally operable
switch means and connected in shunt circuit
relationship to said toggle switch means for open-
ing said thermally operable switch means in re-
sponse to the opening of said toggle switch means,
and means controlled by said thermally operable

- switch means for closmg smd toggle smtch
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means,

4, A current overload protector for an electrlc
circuit having an independent quick 4tripping
mechanism and an independent slow resetting
mechanism timed entirely independent of the
tripping mechanism including a shap acting tog-
gle switch means having a toggle means for bias~
ing 1t info either the open or closed position, said
switch means including current responsive means
responsive to an overload in said cirecuit for caus-
ing movement from the closed to the open posi-
tion upon a quantitative current flow, a snap
acting thermally operable switch means nor-
mally disconnected firom said toggle switch means
and sald current responsive means, an electric
heating circuit portion arranged in heat transfer
relationship to said thermally operable switch
means and connected in shunt circuit relation-
ship to said toggle switch means for opening said
thermally operable switch means in response to
the opening of said toggle switch means, a second
snap acting thermally operable switch means
having means effective upon its opening move-
ment for reciosing said toggle switch means, and
a second electric heating circuit portion arranged
In heat transfer relationship to said second ther-
mally operable switch means and connected in
shunt circuit arrangement to said first mentioned
thermally operable switch means for opening said
second thermally operable switch means.

5. A current overload protector for an electric
circuit having an independent quick tripping
mechanism and an independent slow resetting
mechanism timed entirely independent of the
tripping mechanism including a snap acting
swiltch means having current responsive means
responsive to an overlead in said circuit for caus-
ing ivs movement from the closed position to the
cren position upon a quantitative current flow,
means normally disconnected from said switeh
means and salid current responsive means, for
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delaying the reclosing of said switch means in-
cluding a thermally operable means and an elec-
trically energized heating means, means for ener-

gizing said heating means when said switch

means moves to the open position, means for
deenergizing said heating means when said ther-

mally operable means is heated, and means op-

erated in response to the cooling of said ther-
mally operable means for assisting in the re-
closing of said switch means.

6. A self-resetting current overload protec-
tor for an electrie circuit having an independent
quick tripping mechanism and an independent
slow resetting mechanism timed entirely inde-
pendent of the tripping mechanism including a
current responsive tripping mechanism respon-
sive to an overload in said circuit for opening
the protector upon a quantitative current flow
and a separate independent timing resetting
mechanism operable in response to the tripping
of said tripping mechanism for resetting said
Pprotector after a measured period of time.

7. A current overload protector for an elec-
~tric circuit having an independent quick trip-
ping mechanism and an independent slow reset-
ting mechanism timed entirely independent of
the tripping mechanism including a snap act-
ing toggle switch means having a toggle means
for biasing it into either the open or closed posi-
tion constituting the sole restrainine means in
the operation of the switch means, said switch
means including current responsive operating
means responsive to an overload in said electric
circuit for causing movement without restraint
except for the toggle means from the cloged to
the open position upon a quantitative current
flow, and a timing resetting means normally
disconnected from said toggle switeh means and
sald operating means,
means including an electrically powered reset-

said timing resetting
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ting means connected in electricgl shunt circuit
arrangement with said switeh means and having
means effective only when the switech means is

In the open position for engaging and moving

sald toggle switch means from the open position
to the closed position. |

8. A current overload protector for an elec~
tric circuit having an independent quick trip-
ping mechanism and an independent slow re-
setting mechanism timed entirely independent
of the tripping mechanism including a snap act-
ing toggle switch means having a toggle means
for biasing it into either the open or closed posi-
tion constituting the sole restraining means in
the operation of the switeh means, said switch
means including current responsive operating
means responsive to an overioad in said electrie
circuit for causing movement without restraint
except for the toggle means from the closed to
the open position upon a guantitative current
flow, and a timing resetting means normally dis-
connected from said toggle switch means and
sald operating means, said resefting means in-
cluding a snap acting bimetal means and a re-
setting actuator engageable with said switeh
means only when said switch means is in the
open position, said resetting means also includ-
ing an electric heating circuit for said bimetal
means connecited in shunt circuit arransement
with said switch means.

MARSHAILL C. HARROLD.
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