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To all whom Tt may concer.

zen of the United States, and a resident of
Chicago, in the county of Cook and State of
Ilinois, have mvented new and useful Im-
provements 1n Heat-Coils, ol which the fol-
lowing 1s a specification, reference being had
to the accompanying drawings, illustrating
the same. |

My invention relates to thermal protec-
tors, or more particularly to heat-coils, for
protecting electrical circuits and apparatus
against abnormal electric currents, my ob-

Jject being, first, to provide an automatic seli-

soldering heat-coil in which the parts are 1m-
1110d1&telv restored to operative condition
alter operation, thus allowing the heat-coil to
be operated again and again, and, second, to
provide a simple, Sllbsta]lt]“tl and eflicient
construction in such a device.

In older forms of heat-coils generally in
use certain elements thereof are separated by
the action ol the heat generated in the coil.
These heat-coils are not automatical
condition for another operation after
vice has cooled. In more recent forms of
heat-coils certain elements thereof havetheir
relative position changed by the action of the
heat generated in the coil and are then re-
thlOd to their normal relative position im-
mediately after the device has operated.

Such heat-coils may be reset and Opemted

agaln and agaln.

In my pr esent invention I have provided a
heat-coil in which the heat generated therein
causes one element thereof to move with re-
spect to another element thereof, the said
elements remaining i this new relative POSI-
tion after the opemtmn of the device, in
which position they are secured by the cool-
g of the latter. This heat-coil may be re-
set and operated again and again as many
times as desired. Unlike the other heat-
cotlls above mentioned the elements of the
device of my present invention are not en-
tirely separated by the operation thereof nor
are they requned to return to their normal
relative position. They stmply move one on
another and are thensecured 1in theirnew rela-~
tive position by the cooling of heat-suscepti-
ble material.

In this present invention I preferably em-

~ploy a hollow heat-conducting member in

55

the form of a spool, a pin secur ed therein by
heat-susceptible 11’15%@1111 and a heat-produc-

g winding wound up on the said spool. The .

v put in
the de-

| heat generated in the said winding by an ab-
Be 1t known that I, Fraxx B. Coox, a citi-

normally large current therein is “conducted
to the heat- susceptlble material by the said
heat-conducting member, and when this heat
is sufficient the heat- susceptlble material be-
comes sottened, and thereby allows the said

pin to move 1n the said hollow member. 1
also provide the said pin with means, prefer-

ably a toothed wheel, adapted to be oper-
ated by cir cult—contx‘o] 1ng means, and there-
by turn thesaid pin within " the hollow member
when the heat-susceptible material 1s sof-
tened, the said pin being again secured with-
in the hollow member after the operation of
the device by the heat-susceptible material
becoming cool.

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

I‘loure 1 is a side elevation of the heat-coil
of the invention. Fig. 2 13 an end elevation
of the heat-coil of the 1 mvention, showing the
toothed wheel in front of the body 01 the
heat-coil. Tig. 3 is a cross-sectional view of
the heat-coil, taken on line A B of Fies. 1 and
2. Fig. 4 1s a side elevation of the heat-coil
n connectlon with 1ts Supportmfr and operat-
ing springs, and Fig. 5 is a top view of I Ifig. 4.

Tike characters refer to like parts 1n the
several figures.

The heat- producing winding ¢ is wound
upon a hollow cy]mdncal heat- conducting
element ¢ between two annular projections
¢’ ¢’ thereon,which are preferably a part of c.
Insulatmo—washers g g are placed upon the
lespectwe ends of ¢ to carry a metal shell «,
which 1ncloses the winding e. The ends of
theshell ¢ are turned over, as at a” a’, to firmly
clamp the washers ¢ ¢ therein. One end of
winding e 18 conductively secured to One an-
nular projection ¢/, and the other end ¢’ ex-
tends through a hole a* in the casing ¢ and 1s
conduotwely secured to the latter. A pin f
1s 1nserted into the hollow eylindrical element
¢ and 1s normally secured therein by heat-sus-
ceptible material d. A wheel b, provided
with teeth 0% therearound, and pfefembly cut
away, as shown at §’, 1s rigidly secured to one
end of pin f against a shoulder fi” thereon.

In Figs. 4 and 5, m1s a suitable insulating-
base, which carries spring members £ and T
and ﬂ*round member [.  Springs & and & are
oonductwehr connected with Iine conductors
t and u, respectively, and member [ is pref-
erably conductwely connected with a ground-
conductor ». Spring £ 1s formed into a
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f wheel

thimble at its free end, in which the casing |

a of the heat-coil 1s 1118(}1 ted, the thimble be—
ing split at & to enable it to fir mly grasp the

casing @ to hold the heat-coil {from turning.
Spuno k 1s provided with a lip /%, used as a
stop for the casing @. Spring A 1s preferably
bent as shown and is plowded with a hole
it theremn, m which a tooth b* of wheel b is
engaged, as at p, Fig. 5, when the device is
set to operative position. Spring ¢ is pref-
erably a part of spring /4 and 1s adapted to
bear on wheel § between two teeth thereon
when the apparatus is set. Springs & and 2
both tend to turn the wheel b In the same d1—
rection—that 1s, counter-clockwise in Fie,
The ground- Stnp [ forms a stop for Spunﬂ‘
I when the latter is released by wheel b and
takes the position 2’.  (Shown in dotted lines
n Ifig, 4.)

The cirewit through the device 1s from con-
ductor ¢, through spring £, casing a, winding
¢, SPool c"“ heat—susceptlble material d, pin
b, and springs i and 7 to conductor .

When an abnormaﬂy large current trav-
erses the winding ¢ of the heat-coil for a short
length of time, it heats the winding, due to
the resistance ther eol, and the heat thus oen-
erated 1s conducted bV the metal core ¢ to
the heat-susceptible material d. When the
heat 1s suflicient, the heat-susceptible mate-
rial d 1s soltened thereby allowing the pin f
to turn m the core C. Springs /i and 7 NOW

cause wheel b and pm f attached thereto to
turn with respect to the core ¢.  When wheel
0 has turned sufliciently, spring % 1s released
from the tooth b* enoaﬂed therewith and
takes the position shown at A’ , Fig. 4, spring

1 disengaging Wheel b and tal King the posi-
tmn shown at ', Fig. 4. Springs T and 4 are
now disconnected from wheel b and conse-
quently
broken. When the heat- 511scept1ble mate—
rial d cools and hardens, it again secures pin

7 within core ¢, thus restori Ing " the heat-coil to

operative condition. The position of wheel
b 1s mmaterial, as springs A and ¢ may be
engaged ther ewith in whatever position 1t 1s
1n, 1‘@1{11;11*(%13? to the body of the heat-coil,
provided the pin f is inserted into core e.
When spring £ operates, 1t grounds itself
against contact [ of 0101,111(:1 strip £, thus
or Oundmﬂ the line conductor u and SWltthllﬂ
the ol)]ecuonable current therein to Oround
The device may be reset by reéngaging
springs & and 4 with wheel b and then may
be operated again in a manner similar to that
Just described. The operating and resetting
of the device may be 1epmted as many times
as desired.

While I have described particular details
of construction in this mvention, I do not
wish to limit same entirely to such details, as
many modifications m the construction mm*
be made without departing from the princi-
ples mvolved.

the cirewit through wmdmn e 1S

-
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Having thus deseribed

my invention, what
I claim as new, and desire to secure by Let-

1. In a heat-coil, the combination of a hol-
low, heat-conducting element, heat-produc-
INg Mmeans, a conductlntr—pm inserted into the

said element fusible material securing the
conducting-pin to the said element and
means wher eby, when the fusible material is
softened, the said pin 1s turned in the said
element.

2. In a heat-coil, the combination of a hol-
low heat- @011(111@11*10* element, heat-produc-
Ing means inclosing the said element, 2 COnN-
duutuw—mn inserted into the said clement,
fusible material securing the cond: J@tmmpm
to the said element, and means apart {rom
the heat-coil Wherebv when the fusible ma-
terial is softened, the said pin 1s turned in the
Sﬂ,id element.

In a heat-coil, the combmation of a hol-
low cylindrical, heat-conducting core, a
heat- producing element 111@1081110‘ the said
core, a conducting-pin inserted into the said
core and secured thereto by fusible material,
a conducting member secured to the said
pin, and means apart from the heat-coil by
which the said pin 1s turned in the said core,
when the fusible material 1s softened.

4. In a heat-coil, the combmation of a hol-
low, cyhindrical core, a heat-producing coil
wound around the said core, a conducting-
pim 1nserted into the said core and secured
thereto by a fusible material, a wheel secured
to the said pin, and means apart from the
heat-coll by which the said pimn 1s turned n
the said core, when the fusible material is
softened.

In a heat-coil, the combination of a hol-
1OW cylindrical core, a heat-producing coil
wound upon the said cor e, a conducting-pin
inserted mmto the said core and secured there-
to by fusible material, a toothed wheel se-
cured to the sald pin, and means apart from
the heat-coil by which the said pin is turned
1n the said core, when the fusible material is
softened.

6. In a heat-coil, the combination of a hol-
low cylindrical core provided with annular
projections thereon, one near each end, a
heat-producing Wmdmo wound around the
said core between the said annular Projec-
tions, an annular, insluatine-washer for each
end of the said core and placed thereon, a
metal casing supported by the said washers
and 111(310&,1110 the latter and the heat-pro-
ducing 1&*111(11110, 2 condueting-pin inserted
thlouﬂh the hollow core and secured thereto
by fusible material, a toothed wheel secured
to the said pin, and means apart from the
heat-coil by which the toothed wheel and pin
are rotated, relatively to the said core, when
the tusible material is softened, substantially
as described.

In a heat-coil, the combination of a hol-
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low, eylindrical core, a heat-producing wind-
ing wound around the said core, annular in-

suLLtmo -washers placed upon the said core, a

metal casing supported by the said w ashers
and inclosing the latter and the heat-pro-
ducing Wlndmo, a conducting-pin inserted
throuﬂh the hollow core and secured thereto
by fusible material, a toothed wheel secured
to the sald pin, and means apart from the
heat-coil by which the toothed wheel and pin

are rotated, relatively to the said core, when
the fusible material is soltened, SIleLﬁLl’lLlELH}T
as described.

8. In a heat-coil, the combination of a hol-
low, cylindrical core, heat-producing means
molosmg the saild core, a pin 1inclosed by the
said core and secured thereto by fusible ma-
terial, a toothed wheel secured to the said
pin, and a spring adapted to engage the
toothed wheel to turn same and the pin, rela-
tively to the said core, when the fusible mate-
rial 1s softened, SU.bSt&lltl&ﬂY as described.

9. In a heat- ooﬂ the combination of a hol-
low, cylindrical core, a heat-producing ele-
ment inclosing the said core, a pin inclosed
by the sald core and secured thereto by fusi-
blo material, a toothed wheel secured to the
sald pin, and a spring adapted to engage the
toothed wheel to turn same and the pin, rela-
tively to the sald core, when the fusible ma-
terml 1s softened, and thereby release itself
from the toothed wheel, Substontmlly as de-
scribed.

10. In a heat-coil, the combination of a
hollow, cylindrical core, a heat - producing
element 11161081110 the said core, a pin inclosed
by the saild core “and secured thereto by fust-
ble material, a tootned wheel secured to the

satd pin, and springs adapted to engage the
toothed wheel to turn same and the pin, rela-
tively to the said core, when the fusible ma-
terial softens, and ther eby release themselves
from the toothod wheel, substantially as de-
seribed.

11. In a heat-coil, the combination of a
hollow, cylindrical core, a heat - produomﬂ‘
olomont inclosing the said core, Insulating-

washers slipped on and secured to the said |

core, a casing supported by the said washers
and molosmﬂ the heat-producing element
and the said quhus a pin 1nclosed by the

said core and secured thereto by a 1L151blo ma-
terial, a toothed wheel secured to the said
pin, a suitable support to which the said cas-
ing is secured, springs adapted to engage the
toothod Whed to turn same and the pin, the

said pin turning in the hollow core, when the

fusible matolml 18 softened, and tilel‘el) re-
lease themselves from the toothed wheel, sub-
stantially as described.

12. In a heat-coil, the combination of a
hollow, cylindrical core, a heat - producing
slement inclosing the said core , Insulating-
washers, one for each end of, and secured to

‘the said core, a casing supported by the said

| the hol

T

| washers and inclosing the heat - producing

element and the said washers, a pin mclosed
by the said core and secured thereto by fusi-
ble material, a toothed wheel secured to the
said pin, a spring, one end of which 1s formed
so as to inclose, and grasp, the said casing
therein, a second spring provided with a hole
therein and adapted to engage a tooth of the

said wheel, and a third spring adapted to rest

between two teeth ol the said wheel, the said

second and third springs both tendr: w to turn
the toothed wheel 1n the same dlreotlon and

70

75

causing the toothed wheel and pin to rotate

when the fusible material is softened, thereby
releasing themselves from the toothed wieel,
substantially as described.

13. In a heat-coil, the combination of a
hollow, o*}rlmdrlool core, a winding wound
around the said core, a pin inserted into the
hollow core and secured thereto by fusible
material, and means for rotating the pin with-
in the hollow core, WLen the fusible material
is softened.

14. In a heat-coil, the combination of a
hollow, cyhndrical, heat- conducting core, a
11eat—produouw coil wound around the said
core, Insulating - washers placed upon the

said core, & oonduotlno-—oasuw supported by
the said washers and 11‘1610811’10 the said heat-
producing coil and washers, the said core and
casing being terminals for the heat- -produc-
ng Wll'ldlllb , a conducting-pin contained in
ow core and secured thereto by fusi-
ble material, a toothed wheel of conducting
material secured to the said pin, and means
for causing the toothed wheel and pin to

turn, 1olat1vehr to the hollow core, when the

Fusible material is softened.

15. In a heat-coil, the combination of a
hollow, hea,t—oonduot'no core, a heat-produc-
ing Wmdmﬂ wound upon the said core, 1NSu-
Ia,tmg-washers placed upon the said core, a
conducting - casing supported by the said
washers and 11101051110 the said winding and
washers, the said core and casing bemﬂ ter-
minals for the said winding, a conducting o-pIn
contained in the hollow core and secured
thercto by fusible material, a toothed wheel
of conducting material secured to the said
pin, a Spring ad.;tptod to engage the toothed
whool and a suitable suppolt for the said
casing, the fusible material becoming sof-
tened by the heat conducted thereto bV the
sald core when an abnormally large current
traverses the said winding, thus causing the
said spring to turn the foothed wheel and
pin, the pin turning within the core, and
thereby become released from the toothed
wheel, the fusible material again becoming
har dened} after the toothed wheel has re-
leased the said spring therefrom, thereby
again securing the said pin to the hollow core,
substantially as described. '

16. In a heat-coil, the combimation of a
hollow, heat—oonduotmg core, a heat-produc-
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g winding 1nclosing the said core, a pin in-
closed by the said core and secured thereto
by fusible material, and means for rotating
the pin within the hollow core when the fusi-
ble material 1s heated and softened, the said
pm being again secured to the said core when
the fusible material cools and hardens.

17. In a heat-coil, the combination of a
toothed wheel, a pin secured thereto, a hol-
low core into which the pin is inserted, fusible
material securing the pin to the core, a heat-
producing element inclosing the core, and a
spring adapted to engage a tooth of the
toothed wheel, the said spring causing the
wheel and pin to turn, and thereby becoming
released from the said wheel, when the fusible
material 1s heated and softened, the said pin
bemg again secured to the hollow core, by
the fusible material cooling and hardening,
after the toothed wheel has released the
spring therefrom.

18. In a heat-coil of the character de-
scribed, the combination of a hollow, cylin-
drical, heat-conducting core provided with
annular projections therearound, one near
cach end, a heat-producing windine wound
around the said core between the said annu-
lar projections, insulating - washers for the
sald core, one for each end, and placed there-
on, a casing of conducting material supported
by the said washers and inclosing the said
core and washers, the ends of the said wind-
ing being secured to the core and casing, re-
spectively, a pin of conducting material in-
serted into the hollow core, a fusible material
securing the said pin to thesaid core, a toothed
wheel secured to one end of the said pin,
the said wheel being of conducting material,
a spring, one end of which is split and formed
into a hollow cylinder for holding and grasp-
mg the said casing, a second spring adapted
to engage the toothed wheel at two places, at
one place a tooth of the wheel engaging a hole
1 the said spring and at the other place a por-
tion of the spring resting between two teeth
of the wheel, both engagements of the said
second spring with the toothed wheel tend-
ing to turn the latter in the same direction, a
third spring, and a suitable support upon
which the said springs are mounted, the fusi-
ble material being heated and softened by
the heat conducted thereto by the heat-con-
ducting core when an abnormally large cur-
rent traverses the heat-producing winding,
thus allowing the second-mentioned spring
to cause the toothed wheel and pin to turn,
the pin turning within the hollow core, and
thereby release 1tself from the toothed wheel
and come 1 contact with the third-men-
tioned spring, the action of this second-men-
tioned spring breaking the circuit of the said
winding, at the toothed wheel, the said pin
bemg again secured within the hollow core,
by the fusible material becoming cooled and

65 hardened, substantially as described.

1

ducing means, a pin inserted into the said ele-

ting the said

817,160

19. In a heat-coil, the combination of a
hollow, heat-conducting element, heat-pro-

ment, fusible material securing the pin to the
sald element, and means wherebv, when the
fusible material is softened, a relative turn-
ing 1s produced between the pin and the said
element.

20. The combination with a heat-coil com-
prising a toothed wheel and a casing adapted
to mnclose the inner portions of the heat-coil,

of a support formed into a thimble for hold-

ing and grasping the said casing, and a con-
ducting member adapted to engage the
toothed wheel, the said support preventing
the heat-coll from being turned by the said
conducting member, but allowing the heat-
coll to be turned, or removed, by a greater
force.

21. The eombination with a heat-coil com-
prising & toothed wheel and a casing adapted
to inclose the inner portions of the heat-coil,
of a spring-support formed into a thimble for

holding and grasping the said casing, and a

spring adapted to engage the toothed wheel,
the said spring-support preventing the heat-
coll from being turned by the said spring, but
allowing

y 16 to be turned within, or removed
from, the said spring-support by a greater
force, the said spring becoming released from
the toothed wheel when the heat-coil operates,
substantially as described.

22. In a cut-out for electric circuits, the
combination of heat-concentrating means, a
rotary portion secured within the heat-con-
centrating means by heat-susceptible mate-
rial, and means for turning the rotary por-

tion when the heat-susceptible material sof-

tens. |

23. In a cut-out for electric circuits, the
combination of heat-producing means and a
conductive portion, for inclusion in the ecir-
cutt, one being seeured within the other by
heat-susceptible material, and means for

turning one with respect to the otherwhen the

heat-susceptible material is softened.

24. In apparatus of the elass specified, the
combination of a heat-concentrating device,
a rotary detent secured within the said de-
vice by heat-susceptible material and circuit-
controlling means adapted to engage the said
detent and tending to rotate same, the heat-
susceptible material becoming softened un-
der abnormal current conditions and permit-
means to turn the detent and
open the circuit.

25. In apparatus of the class specified, the
combination of heat-concentrating means, a
rotary detent provided with a plurality of en-
gaging devices and secured within the heat-
concentrating means by heat-susceptible ma-
terial, and circuit-controlling means arranged
to engage one of the engaging devices and
adapted to turn the detent ancﬁ)ring the said
engaging devices into engaging position, one
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after another, when the detent 1s released by
the softening of the heat-susceptible mate-
rial.

26. In apparatus of the class specified, the
combination of heat-producing means, a ro-
tary detent normally held against rotation
by heat-susceptible material, and circuit-
controlling means adapted to produce a rela-
tive turning between the heat-producting
means and the rotary detent, one within the
other, when the heat-susceptible material 1s
softened.

27. In a device of the class specified, a coil
of wire for producing heat, a rotary detent
normally held against rotation by heat-sus-
ceptible material, and means adapted to pro-
duce a relative turning between the said coil
and the rotary detent one withmn the other
when the heat-susceptible material 1s sol-
tened.

28. In a device of the character deseribed,
a conductive portion, a coil of wire wound
upon the conduetive portion, a rotary detent
secured to the conductive portion by heat-
susceptible material and circuit-controlling
means adapted to produce a relative turning
between the detent and the said coil one
within the other, under abnormal current
conditions.

29. In a device of the character described,
a metal spool, a resistance-wire wound upon
the said spool, a toothed wheel secured to the
said spool by heat-susceptible material, and
circuit-controlling means adapted to engage
the toothed wheel and to produce a relative
turning between the latter and the resist-
ance-wire one within the other, upon an ab-
normallylarge current in the device, the oper-
ation of the latter bringing the teeth of the
wheel successively into engaging position for
their engaging means.

30. In an excess-current-operable device, &
conducting-spool, a resistance-wire wound

o
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40

upon the spool, a rotary detent secured to the -

said spool by heat-susceptible material, and
means for engaging the detent to produce a
relative turning between the latter and the

sald spool one turning within the other, to

open the circuit through the device, upon an
excess current in the latter.
In witness whereof I hereunto subscribe

my name this 12th day of November, A. D.
190s. |

FRANK B. COOK.

Witnesses:
JNo. F. Tompxrins,
FreEp R. PARKER.
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