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To all whom Tt mal coneer:

Be 1t known that I, Fraxk B. Coox, a citi-
zen of the United States, residing at Chicago,
in the county of Cook and State of 1llinois,
have invented new and useful Improvements
1n Self-Restoring Heat-Coils, of which the tol-
lowing 1s a full, clear, concise, and exact de-
seription, reference being had to the accompa-
nving drawings, forming a part of this speci-

fication.

My invention relates to thermal protectors
for electric circuits of the “‘self-soldering”
type, my object being to provide such a pro-
tector which automatically restores itself to
operative condition after operation. T'o this
end | employ a heat-concentrating device
providec with an oscillating lever at one end
thereot which i1s normally secured in an op-
erative position by a fusible material, but
which 18 free to oscillate on a pivot when the
tusible material 1s softened, and a means apart
from the heat-coil against which the sald le-
ver strikes when the heat-coil operates, and
thereby restores the lever to 1ts normal oper-
ative position relatively to the heat-coil. The
device 1s preferably mounted upon a spring
member which moves the said device as a
whole when the latter operates: but it is not
essential to thus move the device. Any ar-
rangement may be employed by which a
means apart from the heat-coil encages the
sald lever atter same 1s operated, and thereby
restores it to operative position, where it is se-
cured by the fusible material becoming cool.

I will more particularly desceribe my inven-
tion by reference to the accompanying draw-
ings, 1llustrating same, in which—

Figure 1 18 an end view of the heat-coil.

Fig. 2 1s a cross-sectional view of the heat-

coll, taken on Iinec A B of Fig. 1; and Hig. 3
1s a view of the heat-coil and operating and
restoring springs, the operated position of the
heat-coil being shown in dotted lines.

Like characters refer to like parts in the
several figures.

The conducting member ¢ 1s split at 1its
outer end, so as to form ftwo ears, between
which 1s pivoted the oscillating lever « by a
pin /. The lever « is secured to the ears on

5o ¢ 1n an operative position by a fusible mate-
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rial « on each side of . The middle portion
of ¢-1s formed into a spool for containing the
heat-producing winding o, and the inner end
of ¢ 1s secured within a hollow conducting
member /4, but insulated therefrom by suit-
able insulating-washers. An insulating-sleeve
@ 1s slipped over a threaded portion 4 and in-
closes the inner portions of the heat-coil, the
sleeve 4 being held in place by a grooved nut
H, which is adapted to engage a spring mem-
ber » in the groove e. The terminals of wind-
ing o are conduectively connected to ¢ and £,
respectively. The lever ¢ is provided with
an arm o, adapted to engage a contact mem-
ber 7+ when the heat-coll 1s In an operative
position: with an arm e, adapted to engage
the portion /7 of restoring member / when
the heat-coil operates, and thereby restore
the lever ¢ to operative position; with a stop
.*. adapted to limit the movement of ¢ when
the heat-coil is reset, and with a stop ¢, adapt-
ed to limit the movement of « when the heat-
coil operates. The portlons yand Z are simi-
lar to the portions ¢ and #* respectively, thus
making the heat-coll reversible—that 1s, al-
lowing the heat-coill to be turned half over
and used the same as originally. Spring »
and members 7 and /may be mounted on any
sultable base . |

The circuit through the heat-coil is from
line-conductor Z, throueh spring #, grooved
nut ), stem 4, conducting member /4, winding
o, the ears on ¢, fusible material #, arm ¢, and
contact member 4 to line-conductor .

When anabnormally large current traverses
the winding » for a short time, 1t heats windl-
ne ¢, which heat is conducted by conducting
member ¢ to the fusible material . When
this heat is suflicient, the tusible material sot-
tens and allowsthelever « to turn upon the pin

Fand releaseitself from the contact member i,

thereby breaking the circuit through the heat-
coil, the heat-coil Dand spring » thLmo the po-
sitions D*and »” 1espectwely. When the lever
( releases 1t%e,1 from contact member 2, 1t
furns upon the pin 7 in the direction of arrow
» from the position  to the relative position
", the heat-coil D in the meantime moving a
Shoht distance toward the position D" The
o\~

lever then remains in the position ¢~ vel
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tively to the heat-coil, while the heat-coil
moves toward the position D* far enough to
bring the lever / in the position ', where 1t
strikes the restoring member /2. The heat-
coil then continues its motion until 1t reaches
the position D* the lever d Jeinc-' turned upon
pin 7 in the dn ection of arrow 2" by the mem-
ber /” from the position (* to position %, when
stop 7° strikes against a portion of g, and
thereby stops the movement of the heat-coil
D and the rotation of lever  upon pin /. The
parts of the heat-coil are now. restored to their
normal relative operative position, where they
are secured by the cooling ‘L(;tl()l] of the fusi-
ble material =, which again unites the lever ¢
tothe earsof 7. The heat-coil as a whole may
now be reset to operative posifion, lever-arm
& being again engaged with contact member
. 'The operation and restoration of the ap-

paratus as thus deseribed may be repeated as
many times as desired.

I do not wish to limit this invention to the
particular construction as herein shown
The scope of same 1s intended to include any
combination of apparatus wherein an oscillat-
ing lever of a thermal cut-out or protector 1s
automatically operated and automatically re-
set to operative position by means apart from
the cut-out after the device has operated.

1 do not claim, broadly, the heat-coil shown
1in this invention; but

What 1 doclaim as new, and desire to secure
by Letters Patent, 1s—-

1. The combination with a thermal cut-out
or protector for electric cireuits, of an osciliat-
ing lever normally held in operative position,
means for operating the lever upon an abnor-
mally laree current in the device, and means
apart from the cut-out for restoring the lever
to operative position.

2. The combination with a thermal cut-out
or protector tor electric circuits, of an oscillat-
ine member forming a part thereot, a heat-sus-
ceptible material holding the said member in
an operative position, a circult-controlling
means adapted to engage the said member and
to operate the latter when the heat-suseeptible
material is softened, and means apart from the
cut-out for restoring the oscillating member
to operative position.

The combination of aresistance-body for
inclusion 1n a circult, an oscillating lever elec-
trically connected with the resistance-body, a
circuit-controlling means adapted to engage

the lever and tending to oscillate same and

thereby brealk the circuit and cementing ma-
terial for holding the lever against oscillation,
and means apart from the whole for restormg
thelever toitsnormal operative condition after
operation. .

4, The combination with an excess-current-
operable device, of an oscillating member
forming a part thercot and secured 1n an op-
erative position by a heat-susceptible material,

65 suitable stops for limiting the motion of the

L SAIIe upon

- and normally secured thereto by ¢
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| oscillating member, a suitable support for the

device, a circult-controlline spring adapted to
engagce the oscillatine member and to operate
an excess of current i the clrcuit,

and means apart from the device wherchy the

- oscillating member 1s restored to its normal,

relative, operative position atter operation.

5. The combination with an excess-current-
operable device comprising a heat-producing
member, a heat-conductineg member, and a le-
ver pivoted to the heat-conducting member
heat-sus-
ceptible material, a spring for engaging the
excess-operable device and adapted to operate
same when the heat-susceptible material s
softened, a second spring adapted to engage

the said lever and to turn same upon its pivot

when the device operates, and a third spring
adapted to limit the operation of the said de-
vice and thereby restore the said lever to 1ts
normal, relative position upon the said pivot,
substantially as described.

6. The combination with a thermal cut-out
or protector for clectric circuits, of a pivoted
member normally held 1n operative position,
means foroperating the pivoted member upon
an excess of current 1n the circult, and means
apart from the device for restorine the piv-
oted member to operative position.

7. Withadevice of the character deseribed,
Lh(ﬁ\ combmabmn of a pivoted member for m-
clusion in the circuit, means for operating the
device as a whole, means for operating the
nivoted member, and means apart from the
device for restoring the pivoted member to
relative operative position after operation.

3. With a device of the character described,
the combination of a pivoted member for in-
clusion in the circuit, means for holding the
pivoted member in operative position, means
for operating the pivoted member under ab-
normal cireuit conditions, and means apart
from the device for restoring the pivoted mem-
ber to operative position.

9. The combination with an excess-current-
operable device, of a pivoted member clec-
trically connected tlierewith, a heat-suscepti-
ble material normally holding the pivoted
member 1n operative position, means acting
on the pivoted member and tendinge to break
the heat-susceptible material, and means apart
from the device adapted to reset the pivoted
member to operative position.

10. In a thermal cut-out or protector for
clectric circuits, the combination of a resist-
ance-body for inclusion in the circuit, a piv-
oted detent for inclusion in the circuit, means
for operating the detent npon an abnormal
current, and thereby controlling a circuit, and
means apart from the whole and adapted to
1'ese-t the detent to operative position.

1. Thecombination with a thermal cut-out
o plotectm for electric circults, of a pivoted
detent, means for normally securing the de-

| tent 1n operative position, means for operat-
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ino the detent under abnormal circuit condi- | mal eurrent conditions and means apart from 1o
tions, means apart from the cut-out and adapt- | the device for resetting the detent to opera-
ed to reset the detent after operation, and | tive position.

suitable stops adapted to limit the motion of In witness whereof I hereunto subscribe my
5 the detent. | name this Tth day of March, A. D. 1904.
12. In apparatus of the class specified, the KFRANIK B. COOK.
combination of a pivoted detent, means for |  ¥itnesses:
normally holding the detent in a set position, JNO. K. TOMPRINS,

means for operating the deviee under abnor- TREDERICK R. PARKER.
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