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To all whom it may concer:

Be 1t known that I, Fraxk B. Coox,a citizen
ot the United States, residing at Chicago,in the
county of Cook and State of Illinois, have in-
vented new and useful Improvements in Ther-
mal Cut-Outs tor Electric Circuits, of which
the following is a full, clear, concise, and exact
description, reference being had to the ac-
companying drawings, forming a part of this
specification.

My invention relates to th‘tt- class of thermal
protectors known as the “'self-soldering”
type, and has foritsobject, first, theadaptation
of a homogeneous resistance-body as such a
protector, and, second, the provision of an efli-
clent compact., and durable arr angement ot the
parts thereof. |

I employ a piece of resistance materml,
preferably graphite, secured to a spring mem-
ber by a heat-susceptible material and con-
ductively engaging a contact member, from

which 1t is permitted to disengage upon the

passage of an abnormally large current
through the resistance material. When the
heat-susceptible material 1s softened by the
abnormally large current, thus allowing the
protector to operate, the spring member op-
erates the resistance-body and brings it in
contact with a restoring member, which re-
stores the said resistance-body to its normal
relative position upon its support, where it
1s again secured by the heat-susceptible ma-
terial becoming cool. Thus restored to its
operative condition, the protector is again
reacdy to be replaced to its operative position
in the circuit of which 1t 1s a protector.

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

Kigure 1 1s a side elevation of the protector.
Fig. 2 1s an end elevation of Fig. 1. Fig. 3
1S a cross-sectional view of the protector,taken
on line A B of Fig. 2. FKig. 4 1s a cross-sec-
tional view of the protector, taken on line C
D of Fig. 1. IKig. 5 1s a view of the protec-
tor and its connecting-springs with portions
ot the springs shown in section. Kig.

side elevation of the protector and connect-
Ing-springs shown 1in an operative position,
so and Fig. 7 is a side elevation of the protector

618 a |

and connecting-springs shown inan operated
position.

Like characters refer to like parts in the
several fioures.

The resistance-body a, preferably o‘f oraph-
1te, comprises a ¢y lmducal portion «°, a con-
ical projection « on one end thereof, and a
Hange 6 on the other end thereof. Flange )

1s preferably copperplated, as shown at &,

ancl conical projection « is preferably copper-
plated, as shown at #*, the copperplating ¢
and 7~ extendinu over portions of the cylin-
drical portion a’, as shown at ¢ and 7, respec-
tively. The Iesmmnce body « 1is 11’1‘%61130(1
through a hole 4 in spring /, the flange ¢
resting agaimst spring / and being secured
thereto by a heat - susceptible material 4
When the protector 1s placed in operative po-
sition in the circuit, the conical projection F
1s 1inserted t.hl'ough the conical hole ¢ in
spring 4, Kig. 5, thus putting spring / under
tension,as shown Vhl-;h causes the upper por-
tion of prowctlon £ to engage the upper por-
tlon of hole g, and ther eby form a catch
which holds the protector in operative posi-
tion. Plate » may be a ground-plate. The
copperplating ¢* and #° forms good contact-
surfaces for Spr ings / and /£, lespect'velg,f., and
the plating ¢ aﬂous a conducting-surface,
with whieh the fusible solder ¢ readily unites.

The resistance of the protector may be varied

by varying the area of the cross-section of
the cylindrical portion «° or by varyine the
distance between the adjacent edges of the
copperplating ¢ and £ The neck between
portions « and @ is preferably made large, so
as to give it strength to withstand the foree
applied to /* when the protector is in oper-
atlve position.

The circuit through the protector is from
conductor 2, through spring /4, plating f"’
conical plo]eutmn (Z cylmducal portion o0,
flange b, plating ¢, hlS}ble material -, and
Spring /, to conductor 0.

When an abnor m:ztlly' large current trav-
erses the protector, it heats the resistance-
body «, due to thewelst%nc,e of same, and this
heat, when quhcient softens the heat-auscep—
tible material 2 2, and thus allows the protector
¢ to move within the hole / of spring /. The
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hole 7 being somewhat larger than the portion
¢ allows spring /, which is under tension, as
in Fies. 5 or 6, to straighten somewhat, and
portion ¢ to slip within hole /4, and thereby de-
crease the pressure between 7 and ¢. When
the pressure between 7* and ¢ is sufhiciently
decreased, 7* slips from the hole g, and the

protector and spring / take the position /*

shown in dotted linesin Fig. 5 or more clearly
as shown 1n Fig: 7.  When the protector thus
operates, the flange ¢ strikes against the plate
m, which restores and holds the protector @
to its normal position within the hole /., where
it is again secured by the cooling action of
the fusible material ©. The protector is then
ready to be reset and operated over again.
The operation and restoration of the device, as
just described, may be repeated again and
aoain, as many times as desired. When the
protector 1s in an operated position, as In
Fig. 7, the circuit is broken between /~ and g,
and the abnormal current passes from line
conductoro throughspring /, fusible material
s, plating ¢, spring m, and conductor p» to
oround, thus protecting conductor » and the
apparatus connected thereto from the abnor-
mal current. *

1 do not wish to limit this invention to the
exact details of construction as herein shown.
It is not essential that the resistance-body «
be graphite or that the plating ¢ and #” be
copper. Other materials may be employed

for the resistance-body @ and plating ¢* and /7,
The portion

respectively, with cood results.
¢ may be effectively used without any plating
thereon whatever,

Having thus deseribed my invention, what
Ielaim as new, and desire to secure by Letters
Patent, 1s— | |

1. Inathermal cut-outor protector for elec-
tric circuits, the combination of a pieceof re-
sistance material for inclusion 1n a circuit,
means for displacing same upon an abnormal
current in the circuit, and means for restoring
the device to operative condition.

2. The combination of a plece of resistance
material for inclusion in an electric circuit,
means for opening the circuit through same
upon an excess current therein, and external
means for restoring the device to operative
condition after operation.

3. The combination of a piece of resistance
material for inclusion in an electric circuit,
means for grounding the circuit upon an ex-
cesscurrent therein,and external meansfor re-

storing the device to operative conditionafter

operation.

4. In athermal cut-out or protector forelec-
tric circuits, the combination of a homoge-
neous resistance-body for inclusion 1n the cir-
cuit, means for displacing same upon an abnor-
mal current therein,and an external automatic
means tor restoring the device to operative
condition. |

5. Inathermal cut-out or protector tor elec-
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tric circuits, the combination of a homoge-
neouns resistance- body for inclusion in the
circuit, a circuit-controlling means adapted to
displace the resistance-body upon an excess
of current therein, and an automatic means
for restoring the device to operative condition.

6. In apparatus of the class specified, a
homogeneous resistance-body for inclusion 1n
a circuit, a circuit-controlling means tending
to brealk the circuit and heat-susceptible ma-
terial for holding the device against opera-
tion, and means apart from the device for re-
storing the latter to operative condition after
the operation of same permitted by the soften-
ing of the heat-susceptible material.

7. In apparatus of the class specified, a
homogeneous resistance-body for inclusion in
a circuit, a circuit-controlling means adapted
to displace the resistance-body upon an excess
of current in same, a heat-susceptible mate-
rial normally holding the resistance-body
acainst displacement, and means for restoring
the latter to operative condition after opera-
t1om.

8. In apparatus of the class specified, the
combination of a piece of graphite for inclu-
sion in a circuit, a circult-controlling means
adapted to open the circuit through the said
oraphite when an abnormal electric current
traverses the latter, and means apart from the
device for automatically restorine the latter
to operative condition after operation.

9. In apparatus of the class specified, the
combination of a piece of graphite adapted to
be included in a circuit, a circuit-controlling
means adapted to move the said graphite bodily
and thereby open the circuit througeh same,
when an excess of current traverses the cir-
cult, and means for automatically restoring
the device to operative condition after opera-
tion. |

10. In a thermal cut-out or protector for
electric circuits, the combination of a piece of
resistance material adapted to be included n
the circuit, a metallic plating covering one end
of the resistance material, a circuit-control-
ling means to which the said plating issecured
by a heat-susceptible material, the resistance
material being moved bodily by the eircuit-
controlling means when the heat-susceptiblie
material 1s softened, and means apart from
the device whereby the latter is restored to
operative condition after operation.

11. In a thermal cut-out or protector for
electric circuits, the combination of a homo-
oeneous resistance-body, means for retaining
same in the circuit, a metallic plating cover-
ing one end of the resistance-body, a circuit-
controlling spring, a fusible material for nor-
mally securing the metallic plating to the said
spring, and a restoring means for the device,
the circuit-controlling spring causing the re-
sistance-body to be displaced and come 1n con-
tact with the restoring means, upon the soften-
ing of the fusible material, and thereby re-
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stormﬂ' the device to operative condition, sub-
Stantlally as described.

12. In a thermal cut-out or protector for
electric circuits, the combination of a graphite
block provided with a flange on oné end and
acdapted to be normally retained in the circuit,
a metallic plating covering the said flange, a
circuit-controlling spring, a heat-susceptible
material normallysecuring the metallicplating
to the said spring, and a restoring means for
the device, the circuit-controlling spring be-
ing adapted to displace the graphite block and
bring same against the restoring means, upon
the heat-susceptible material becoming sof-
tened, and thereby restore the device to oper-
ative condition where it 1s secured by the heat-
susceptible material becoming cool, substan-
trally as described. |

13. In apparatus of the class specified, an
excess-current-operable device comprising a
cylindrical, homogeneous, resistance-body pro-
vided with a flange on one end and a conical
projection on the other, a metallic plating for
the said flange, a circuit-controlling spring, a
heat-susceptible material normally securing
the said flange to the said spring, a contact
member pI’OVldE‘d with a conical-shaped hole
therein and adapted to engage the said conical
projection, and a ground- phte the conical pro-
jection releasing itself fr om the said hole when
an excess current traverses the resistance-
body, and thereby allowing the latter to be
moved bv the eircuit-contr ol]mo spring and
the said flange to strike the Ulound plate and
thereby restore the excess-operated device to
operative condition, substantially as de-
scribed.

14. In apparatus of the class speciﬁed a1

excess-current-operable device comprising a |

cylindrical piece of graphite provided with a
flange on one end thereof and a conical pro-
jection on the other, a copperplating cover-
ing the said flange and conical projection, a
circutt-controlling spring provided with a hole
therein near its free end, through which hole
the cylindrical portion of the eraphite is in-

serted, a fusible material nommllv securing

) .set,ond
ole
HI'0-

the said flange to the said spring

therein adapted to engage the said conical-

jection when the devics i is in an operative posi-

tion, a third spring adapted to be used as a
ground-spring, and suitable circuit conductors
conductively connected with the said first and
second springs, respectively, an abnormally
large current traversing the said graphite
causing the fusible material to soften and
thereby allow the said graphite to move with-
1n the first-mentioned hole and the conical pro-
jection thereon to release itself from the said

conical hole, the circuit-controlling spring

bringing the said flange in contact with the
or ound spring and thereby restoring the said
oraphite to its normal position within the first-

- completing
springs, and a restoring means apart from the -

-

nentioned hole where it is again secured in
this operative condition by the cooling of the
fusible material, substantially as deqcmbed

15. In a device of the character described.
the combination of a piece of resistance ma-
terial, means for normally retaining same in
circuit, a restoring means, and means for mov-
ing the said resistance material, under abnor-
mal circuit conditions, against the restoring
means, after operation, and thereby restoring
the device to operative condition.

16. In a device of the character described,
the combination of a homogeneous resistance
material for inclusion in a ecircuit, means for
normally retaining the resistance material in
circult, means for operating the device under
abnormal circuit conditions, and means apart
from the device for restoring the latter to op-
erative condition.

17. In a thermal cut-out or protector for
electric circuits, the combination of a piece of
resistance material, a metallic plating cover-
ing portions of the resistance material, a heat-
susceptible material normally holding the de-
vice 1n operative condition, means for nor-
ma.lgr retaining the reSlstgmce material in cir-
cult, and means apart from the device and
adapted to restore the latter to operative con-
dition after operation, substantially as de-
scribed.

18. In a thermal cut-out or protector for
electric circuits, the combination of a piece of
resistance material normally held in the ecir-
cult, a restoring means apart from the device,
and a circuit-controlling means.adapted to ab-
normally move the resistance material bodily,
out of the circuit and against the restorine
means, and thereby restore the device to op-
erative condition.

19. In a thermal cut-out or protector for
electric circuits, the combination of a piece of
oraphite, means tor normally retaining the
same 1n circuit, a ground-plate, a circuit-con-
trolling spring, and a heat-susceptible ma-
terial normally securing the piece of graphite
to the said spring, the latter being adapted to
bodily move the said graphite, upon an abnor-
mally large current therein, and thereby open
the circult and ground a portion thereof, sub-
stantially as described.

20. In a device of the character described,
the combination of a pair of springs, a picce
of homogeneous resistance material normally
the circuit between the said

device, one of the said springs being adapted
to move the resistance material bodily, against

the sald restoring means, under abnormal ¢ir- .

cult conditions, to open the circuit through
the resistance material and to cause the device
to be restored to operative condition after op-
eration.

21. In a device of the character described,
thecombination with a pair of springs,a graph-
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ite block normally inserted through a hole in
one springe and forming a catch with a holein
the other spring, to complete the circuit be-
tween the said springs, a fusible material nor-
mally securing the graphite block to one
spring, one of the sald springs being adapted
to move the resistance material bodily, under
abnormal circuit conditions, and thereby open
the circuit, and means apart from the device

for restoring the latter to operative condition o
after operation, substantially as described.

In witness whereof 1 hereuntosubscribemy
name this 7th day of March, A. D. 1904.

FRANIC B. COOK.

Witnesses:
JNo. . TOMPKINS,
Freperick R. PARK®R.
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