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To «ll whom ot mer coneern.

Beitknown that I, Franx B. Cook, a citizen
of the United States,residing at (Jhlcaoo inthe
county of Cook and State of Illinoz1s, Thave in-
vented new and useful linprovements in Self-
Soldering Heat-Coils, of which the following
1s a full, clear, concise, and exact description,
reference being had to the accompanying

drawings, forming a part of this specification.

My invention relates to thermal cut-outs for
object being, first, to pro-
vide such a cut-out or protector for use 1n con-
nection with various electric cireuits, which
automatically restores itself to operative con-
dition upon the operation ot same; second, to
provide suitable means whereby the said pro-
tector may be readily restored to operative
position after operation, and, third, to pro-
vide a compact and durable arrangement for
the parts of such apparatus which may be
readily and economically manufactured.
Thermal cut-outs, or more particularly heat-

coils, generally in use in telephone central

stations to protect the incoming lines from
stray electric currents of such a nature that a
steady flow thereof heats the centrai-station

“apparatus abnormally, and which currents are

not intended for use in the said lines, are of
such a design that certaln members thereof
are separated by the action of a circuit-con-
trolline means when the heat-coil 1s heated
abnormally, thus allowing the said members

to be separated, the said members remaining

in a separated relation after the operation ot
the device.

Some of the more recent heat-coils embody
an arrangement the parts of which are auto-
matically restored to their same relative op-
erative conditiou after the operation of same,
and others embody an arrangement which 1s
automatically restored to a new operative po-
sition by the operation thereof. These heat-
colls are of the self-soldering type.

The heat-coll constituting my present 1n-
vention is of the self-soldering type, but 1s of
a type distinetly
above. It 1s not automatically restored to a
new operative position by the operation there-
of, nor are the parts thereotf antomatically re-

different from any of the

!
i

tion. The parts of this heat-coll are auto-
matically restored to a new relative operafive
condition, the heat-coil as a whole being man-
nally restored to an operative position through
the agency of an automatic means.

In this invention I provide a stationary axis
upon which is normally secured the other ele-
ments ot the heat-coll, the sald axis being suit-
ably supported in & normally fixed position.
A circuit-controlling means 1s adapted to en-
oage the heat-coil, and by suen engagement
tend to turn the heat-coil, with its axis, against
a cabeh adapted to hold same from turning.
The sa1d catel 1s adapted to hold the heat-coil
acainst rotation in the direction which the cir-
cult-controlling means normally tends to turn
same and to allow the heat-coil to be turned
in the opposite direction. When the heat-coll
operates, the circuit-controlling means turns
the body thereof upon the sald axis until the

- sald circuit-controlline means 1s releasced from

the heat-coil. The parts of the heat-coll are
automatically secured to eachother in this new
1)0811310‘[1 by the cooling action thereot. After
the parts are thus secured in their new rela-
tive position the heat-coll as a whole may be
turned bacl to its operative position, against
the said catch which permits ot such turning,
by any sultable means applied thereto. I have
acdlapted the circuit-controlling means to en-
oage the heat-coll and turn it back to its op-
erative position, as stated, when the said cir-
cult-controlling means is manually restored to
1ts operative position. With the protector be-
g thus restored to operative posifion 1t 1S
evident that it may be operated again the
same as originally. The eycle of operations,
comprisine the operation and restoration of
the device, may be repeated again and again
as many times as desired. |

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

rlgt_l e 1is aside elevation of the invention.
Fieo. 2 1s a right-end elevation of Fie. 1. Fig.
3 1s a cross-sectional view of the heat-coil,
takken on Iine A B of If1g. 2. Kie. 4 18 a4 per-
spective view of the pin  and cateh .  Hig.
5 1s an end elevation of the heat-coill and its
connecting-springs. Kig. 6 1s 2 top view of
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65 in spring » engages pin ¢, so that the tension | portion ¢* of pin 47,

Fig. 5. Fig. 7 is an end elevation of a modi-
fied form of heat-eml and spr mo-suppm £.
Fie. 8 is a top view of a portion of Ifig. 7; and

Fig. 9 1s a portion of a cross- _sectional view of
a modified form of heat-coil, taken on a line
corresponding to line E ¥ of Fig. 1, with an
engagement spring shown in elevation.

Like characters refer to like parts in the
several figures.

The heat-producing winding £ is wound
upon the hollow spool 7, which is secured to
the pins & & by a heat-susceptible material /.
Kach pin 6 1s prov

ded with an annular projec-
tion ¢ thereon, thesaid projectionsce being ar-
ranged so that there is a small amount of en:l
play to the spool y whenthe pinsd dare brought
together therein. Kachannular projectioncis
provided with a beveled pin ¢, secured thereto
and projecting from the outer face of ¢, as
shown in Tig. 4. The spool 7 1s inclosed by
an insulating-sleeve 2, which 1s inclosed by a
metal sleeve «, the sald sleeve ¢ being turned
over at each end so as to secure itself and the
insulating-sleeve 7 to the spool 7. A pin ¢ 18
secured to the sleeve @ and projects trom the
surtace ¢, as shown.
of winding £ are connected to the spool 7 “and
sleeve a, respectively, the spool j being cut
away at ¢ to allow terminal 7 to pass there-
through. Pins ¢ ¢ are arranged so that the
beveled surfaces thereof are included in re-
spective planes which meet in a line included
in a plane passing through the center of the
heat-coll perpendicularly to the longitudinal
axis of the heat-coil, the said respective planes
also meeting a planeincluding the longitudinal
axes of the heat-coll and pins d d in respective
lines which are parallel to the first-mentioned
line. |

Springs ¢ and p are adapted to be secured
to any suitable support, spring ¢ being pro-
vided with ears » » at its free end, between
which 1s inserted the heat-coil, while spring »
is provided with a hole 7’ at its free end
adapted to engage the pin ¢. Kach ear » of
spring ¢ 1s provided with a hole therein,
through which a pin 4 1s inserted when the

heat-coil 1s put in place, and with a series of .

holes s s therein each adapted to receive a pin
d. When the heat-coil D is put in place, the
ears » 7 are sprung apart, so as to allow pins

b b to be Inserted through the respective ears ;

77 and pins ¢ ¢ to be Inserted into respective
holes s ¢, one 1n each ear », the said ears then
springing together again, and thereby holding
the heat-coil in place. The beveled surfaces
on pins ¢  allow them to spring the ears » »
apart and slip out of the respective holes s ,
in which they are engaged, to the next engago-
ing holes when the heat-coil is turned in one
direction: but should a force be applied to the
heat-coil, tending to turn 1t in the opposite

direction, the pins ¢  torm catches which hold |

The hole 1’

the heat-coil against rotation.

The terminals o and 7

785,798

in spring » tends to turn the heat-coll against
the catches d «, which hold same from turn-
ne. Spring p 1s provided with a tongue s,
cut away, as at 2°, which rests against the sur-
face of @ when spring » 1s engaged with pim
e, and with a portion ., by which the spring
» may be placed in operative position. Cir-
cult - conductors 7 and =z are connected to
springs ¢ and p, respectively.

The circuit through the heat-coil and springs
1s from conductor », through spring ¢, ears » #,
pins & &, fusible material /, spool 7, winding A,
sleeve a, pin ¢, and spring 2, to conductor .

The operation of the device 1s as follows:
When an abnormally largs current traverses
the winding /4 of the heat- 0011 it produces heat
therein due to the resistance of the winding,
which heat is conducted by the spool 7 to the
heat-susceptible material /. When the heat
is sufficient, the heat-susceptible material / is
softened, thereby allowing the spring » to
turn the body of the heat-coil upon the pins
b h. The tension in spring » turns the body
of the heat-col]l until pin ¢ takes the position
¢, (shown 1in dotted lines in Fig. 5,) when the
pin ¢ releases spring », which takes the posi-
tion »% (also shown in dotted lines, ) and there-
by breaks the circuit through the heat-coil.
When the heat-susceptible material cools, the
spool 7 1s resoldered to the pins 4/ 1n a new
position relatively to pins 4 4. When the
heat-coil is reset to an operative position, the
spring » is brought from the position p°, Fig.
5, to the position », the tongue 7 engaging
the pin ¢, and thereby turning it with the heat-
coil as a whole back to the normal engaging
position. As the heat-coil is thus turned back,
the pins d & slip from one set of holes s s, re-
spectively, to the next set, and so ox until the
body of the heat-coil 1s restored to its normal
position, when the hole .’ of spring » slips
over pin ¢ and again engages same and pins
d d cateh in respective holes ¢ &, one in cach
ear 7, and thereby prevent spring » from turn-
ng the heat-coil. Portion 7 presses against
the heat- coil, thereby insuring good contact
between g and @. 1t will be readily seen that
the heat-coil is now in operative position and
may be operated again and reset, the same as
described above.

In the modified form of the invention shown
in Figs. 7T and 8 the ears +»* + are each pro-
vided with a catch /7, ad&pted to engage any
one of a series of holes s° 5 1n the portion ¢
of pin /~ In this form tlle ears 7© 4+ are
slotted at " »* to permit the heat-coil to be put
in place from the tops of the sald ears. When
the heat-coil is operated, the catches+” " pre-
vent the pins $” §° from turning with the body
of the coil, and when the device is reset the
holes &* & slide past the respective beveled
surfaces of the catches ¢+ +” until the device 1s

1'est01 ad to operative position, When the catches

3
Ly ;}1
|

.:Ltch n 1651}(3@131\% holecs §* &', one 1n each
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heat-coil against the rotative tendency of
Spring 2.

In the modified form shown in Fig. 9 the
spring p° 1s provided with an end portion »*,
adapted to engage the sleeve ¢’ in a hole «
therein, a portion ot the insulating-sleeve ¢
being cut away at 2 to allow the free inser-
tion of portion »* into hole «*. The portion
* cut from the hole ¢ may be turned out,
as shown, thus forming a catch against which

7" presses when the device 1s reset, and there-

by turns the heat-coil back to an operative po-
s1t1on.

I have shown and described particular de-
tails of construction 1n this invention, but do

not wish to limit myself to such details. In
manufacturing the device many modifications
may be made without departing from the
principles of the imnvention. I therefore wish
it to be understood that the invention as
herein set, forth includes any arrangement of
parts which are adapted to carry out the op-
erations and principles of the particular de-
vice herein described.

Having thus described my invention, what
I claim as new, and desire tosecure by Lettels
Patent, 1s—

1. In apparatus of the class speecified, the
combination of means for controlling a cir-
cult, a device operable upon an excess of cur-
rent and adapted to engage the circuit-con-
trolling means, and a plurality of engaging
de,muﬁ, each adapted to normally hold the ex-
cess-operable device against rotation, the lat-
ter device disengaging the circuit-controlling
means when operated.

Y. In apparatus of the class specified, the
combination of means for controlling a cir-
cult, a device operable upon an excess of cur-
rent in the circult and adapted to engage the
circult-controliing means, and a plurality of
engaging devices each adapted to engage a
catch and thereby hold the excess-operable
deviceagainst rotation, the circuit-controlling
means being adapted to bring said engaging
devices 1nto engaging position one after an-
other, upon each resetting of the excess-op-
erated device atter operation.

3. In apparatus of the class specified, the
combination of a heat-concentrating device, a
conducting portion, a plurality of engaging
devices adapted to hold said conducting por-
tion against rotation, a heat-susceptible ma-
terial securing the heat-concentrating device
to the said conducting portion, and a cir-
cult-controlling means adapted to engage the
heat-concentrating device and to open the cir-
cult through same when the heat-susceptible
material is sottened.

4. In apparatus of the class specified, the

combination of a heat-concentrating device,
a conducting portion provided with a plural-

1ty of engaging devices adapted to hold the

sald dewce and conducting portion against | heat-susceptible material becoming softened.
10. In a cut-out or protector for electric

rotation, the said conducting portion being |

- heat - susceptible material,

- combination of a

secured within the heat-concentrating device
by a heat-susceptible material, a cirecuit-con-
trolling means adapted to engage the heat-
concentrating device and to turn same when
the latter is released by the sottening of the
the said cireult-
controlling means being also adapted to bring
the sald engaging devices successively into
engaging position when the apparatus1s reset.

5. In a cut-out or protector for electric
circults, a resistance-body for inelusion mn the
cireult, a rotary detent electrically connectec
with the resistance-body, means acting upon
the said detent and holding the cut-out against
rotation, and means for turning the resistance-
body under abnormal circuit conditions.

6. In a cut-out or protector for electric
circuits, a resistance-body for inelusion in the
circult, a rotary detent electrically connected
with the resistance-body, mecans for holding
the sald detent against rotation, and a circuit-
controlling means electrically connected with
the resistance-body and tending to break the
circuit and cementing material for holding
the resistance-body against rotation under
normal circuit conditions, the cementing ma-
terial becoming softened under abnormal cir-
cuit conditions to permit the circult-control-
ling means to turn the said resistance-body
and break the cirecuit, the said circult-con-
trolling means turning the rotary detent into
a new engaging position when the cut-out 1s
reset.

In apparatus of the class specihed, the
device operable upon an ex-
cess of current, a rotary detent for holding
the device against rotation in one direction,
and means for turning the whole in the oppo-
site direction and thereby bringing the rotary
detent into a new holding position.

3. In apparvatus of the class specified, the
combination of a device operable upon an ex-
cess of current, a portion provided with a
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plurality of engaging devices, means for en- -

0A0INg an engaging devlce and thereby hold-
1ng the excess- -operable device against move-
ment 1n one direction, and means for bring-
ing the said engaging devices Into successive
engaging position with their engaging means
when the apparatus 1s reset.

9. In apparatus of the class specified, the
combination of a heat-concentrating device,
a wheel provided with a plurality of engag-
ing devices and secured to the heat-concen-
trating device by a heat-susceptible material,
means for engaging one of the engaging de-
vices of said wheel and thereby holding the
wheel normally 1n position, a circuit-control-
ling spring arranged to engage the heat-con-
centrating device and adapted to turn the

- said wheel so as to bring another engaging

device thercof into engaging position, atter
theoperation of theapparatus permitted by the
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circuitsﬁ a resistance-hody for inclusion in the
circuit, a rotary detent conductively connected
with said resistance- body, a catch adapted to
cneage the said detent and hold it against ro-
tation in one direction, and means for turn-
ing the detent in the opposite direction to a
new engagine position with the cateh, when
the protector 1s reset.

11. In apparatus of the class specified, the
combination of a device operable upon an ex-
cess of current, a plurality of engaging devices
adapted to hold the excess-operable device
against rotation in one direction, and means
for turning the wholein the opposite direction
and thereby bringing the said engaging de-
vices Into new engaging positions.

12. In apparatus of the class specified, the
combination of a device operable upon an ex-
cess of current, a rotary detent at each end of
the said device, means for engaging the rotary
detents to hold the sald device against a force
tending to rotate same in one direction, and

‘to permit the said device to be rotated m the

opposite direction, for the purposes substan-
tially as described.

13. In apparatus of the class specified, the
combination of a device operable upon an ex-
cess of current, a plurality of engaging devices
at opposite ends of the said device, means for
engaging the said engaging devices to hold the
satd excess-operable device against a force
tendine to rotate same in one direction, and to
permit the said excess-operable device to be
rotated in the opposite direction, for the pur-
poses substantially as described.

14. In apparatus of the class specified, the
combination of a heat-concentrating deviece,
conducting portions each provided with a plu-
rality of engaging devices adapted to hold the
said device and conducting portions agaimst
rotation, the said conduecting portions being

%ecmed mthm the heat-concentrating device
by a heat-susceptible material, a circuit-con-

trolline means adapted to engage the heat-
conicentrating device and to turn same when
the latter 1s released by the softening of the
heat-susceptible material, the said circuit-con-
troliing means being also adapted to bring the
sald engaging devices successively into engage-
ing positions when the apparatus 1s reset.

15. Inacut-out or protector for electric cir-
cuits, a resistance-body for Inclusion 1n the eir-
cuit, rotary detents electrically connected with
the resistance-bhody, means for normally hold-
ing the resistance-body and detents against 1o-
tation, and means for turning the resistance-
body under abnormal circuit conditions.

16. Inacut-outor protector for electric cir-
cuits, a resistance-body for inclusion in the cir-
cuilt, rotary detents clectrically connected with

the resistance-body, means for holding the de-
vice asa whole against rotation, and a circuit-
controlling means electrically connected with
the resistance-body and tending to break the
cementing material tor holding the resistance-

AL 785,798

body against rotation under normal circuit
conditions, the cementing material becoming
softened under abnormal cireuit conditions to
permit the clreult-controlling means to turn
the said resistance-body and break the eireuit,
the said circuit-controlling means turning the
rotary detents Iinto new engaging positions
When the cut-out 1s reset.

In apparatus of the class specified, the
combm{mon of a device operable upon an cx-
cess of current, rotary detents for holding the
device against rotation in one direction, and
means for resettine the device after operation
and thereby bringing the rotary detents into
new engaging posibions.

18. In apvaratus of the class specilied, the
combination of a deviee operable upon an ex-
cess of current, conductive portions each pro-
vided with a plurality of engaging devices,
means for engaging an engaging device of
cach conductive portion and thercby holding
the excess-operable device against movement
in one direction, and means for hringing the
sald engaging devices Into successive engag-
ing positions with their engaging means.

19. In apparatus of the class specified, the
combination of a heat-concentrating device,
wheels each provided with a plurality of en-
oaging devices and secured to the heat-con-
centrating device by a heat-susceptible mate-
rial, a suitable support for the device, means
for engaging the said wheels and therebhy hold-
1ng the device normally in position, a circult-
controlling spring arranged to cngage the
heat-concentrating device and adapted to turn
the said wheels so as to bring other engagmg
devices thereof into engaging positions, after
the operation of the apparatus pernutted by

“the heat-susceptible material becoming sof-

tened.

20. Ina cut-out or protector for electric cir-
cuits, a resistance-body for inclusion in the
circuit, rotary detents conductively connected
with smd resistance-body, means for lm
the said detents against rotation m one direc-
tion, and means for turning the detentsin the
opposite direction to new engaging positions
with thelr engaging means, when the protec-
tor 1s 1reset.

91. In apparatus of the class specified, the
combination of means for controlling a cir-
cuit, a device operable upon an excess of cur-

rent in the circult and adapted to engage the

circuit-controlling means, and a plarality of
engaging devices each adapted L() cnEage o

catch and thereby hold the said device against
rotation, the circuit-controlling means being
adapted to produce successive engaging Posi-
tions between the engaging devices and cateh,
upon each resetting of the excess-operated de-
vice after operation.

99. In apparatus of the class specilied, the
combination of an excess-current-operable de-
vice for inclusion in the circuit, a plurality of
engaging devices cach adapted to engage a

dine
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catch and thereby hold the excess-operable de-

vice against rotation, and means for produc-

ing suceessive engaging positions between the |

engaging devices and catch.

23. In apparatus of the class specified, the
e de-
vice for inclusion in the circuit, a plurality of
catches adapted to engage respective series of
engaging devices and thereby hold the excess-
operable device against rotation 1n one direc-
tion and means for rotating the excess-oper-

able device in the opposite direction and theve- |

by producing successive engaging positions
between the said catches and their respective
series of engaging devices.

24. T'he combination of mechanism for con-
trolling a circuit, a heat-producing means op-
erable upon an excess of current, “said Means
being arranged to govern the cn‘cmt-contl 0]-
ling “mechanism and being arranged to be
turned upon ifs support: by such mechanism
when the latter 1s operated, and a portion of
the latter adapted to turn such excess-current-
operated device upon its support to operative
position after operation.

25. In a thermal protector for electric cir-
cults, an excess-current-operable device com-
prising a heat- concentrating means, a heat-
conducting means, and an engaging means,
an axis to which the excess-operable device 1s
normally secured, holding devices adapted to
prevent the axis hom buuu turned 1 one di-
rection but allowing it to be turned in the op-
posite direction, a suitable support for the
axis, and a circult-controlling means adapted
to engage the said engaging means and to op-
erate the excess-operable device upon an ex-
cess of current in same. |

26. In a thermal protector for electric cir-
cuits, an excess-current-operable device com-
prising a heat-concentrating means, a heat-
concducting means and an engaging means.} an
ax1s to which the whole is secured by a heat-
susceptible material, a plarality of engaging
devi ices ada pted to prevent the axis fron be-

ing turned in one direction but allowing it to |
- operative

be turned in the opposite direction, a suitable
support for the axis, and a circuit-controlling
Spring
mefm% and to operate the excess-current- -oper-

able device when the heat-susceptible material
1s softened.

27. In a thermal protector for electric cir-
cults, the combination of an excess-current-
operable device comprising a heat-concentrat-
Ine means, a hollow heat conductinge means
and an engaging means, pins inserted | 1nto the
respective opposite ends of the heat-conduct-
ing means and secured thereto by a heat-sus-
eeptlblo materml. a plurality of engaging de-
vices for each pin and adapted to prevent the

satd pins from being turned in one direction
butallowing them to be turned in the opposite
direction, a spr ing-support formed so as o en-
oaoe both sald pins and adapted to cooperate

(08

jectlion,

adapted to engage the said engaging

with the said pins and thereby malke effective

the plurality of engaging devices, and a cir-
cult-controlling spring adapted to engage the
sald engaging means and to operate the ex-
cess-operable device when the heat-susceptible
material 1s softened.

23. In a thermal protector for electric cir-
cuits,thecombinationofahollow heat-conduct-
ing spool, a heat-producing winding wound
upon the spool, an insalatine -sleeve 11101051110
the said spool and windine and secured to the
said spool,aconducting-sleeve inclosing the in-
sulating-sleeve and secured thereto, the termi-
nalsof thesaid winding being conductively con-
nected to the said spool and conducting-sleeve,
espectively, a conducting-pin for each end of
the hollow spool and inserted therein, a heat-
susceptible material normally securing the
said spool to the said pins, but being softened
by the heat produced in the said winding by
an abnormally large current therein and there-
by permitting the spool to turn upon the said
pins, an annular projection on each pin, be-
tween which projections the said spool is
placed, a series of holes in each annular pro-
a spring-support formed with ears
thereon at its free end, the said ears being
adapted to engage the respective pins, a pro-
jection on each ear adapted to engage respec-
tive holes 1n the respective series of holes and
thereby prevent the said pins from being
turned m one direction but permittineg them
to be turned in the opposite direction, a cir-
cult-controlling spring adapted to eneage the
sald conducting-sleeve, tending to turn the de-
vice as a whole against the projections on the
said ears which hold the device from turning,
and turning the device upon the said pins

- when the heat-susceptible material is softened,

and means whereby the circuit-controlling
spring turns the device as a whole baclk to an
operative position when the heat-susceptible
material has cooled, the said projections on
the said ears slippine from their respective
engaging holes and engagine other holes of
the said series, to hold the device in its reset
pusltlon.

29. In a thermal protector for electric cir-
cuits,thecombinationotahollowheat-conduct-
ing spool, a heat-producing winding wound
upon the said spool, an insulating-sleeve in-
closing the said spool and winding and secured
to the said SpPool, a conductlnﬂ-sleex e 1nclos-
ing the insulating-sleeve and secured thereto,
a conducting-pin for each end of the hollow
spool and inserted therein, a heat-susceptible
material normally securing the said spool to
the said pins, but being softencd by an abnor-
mally large current traversine the device and
thereby permittineg the spool to be turnad
upon the said pins, an annular projection on

each pin, a series of engaging devices associ-
ated with each annular projection, a springe-
support formed with slotted ears thereon, the
sald ears being adapted to receive the respec-
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tive pins and thereby support t the device, an
engaging device on each ear ad prted to engage

thereby prevent the said pins from being
turned in one direction but permitting them

to be turned in the opposite direction, a hole

1n the said conducting -sleeve, a circuit-con-
trolling spring fldftpted to engage the said
hole, teudmu to turn the devm as a whole
against the engaging devices of the said ears
which hold the protective device from turn-
ing, and turning the protective device upon
the said pins when the heat-susceptible mate-
rial is softened, and a projection on the said
conducting-sleeve against which the circuit-
controlling spring presses to reset the protect-
1ve demce to an operative position, the said
encaging devices of the said ears slipping
from then respective engaging devices of the
said pins and engaging other engaging de-
vices of the said pins, to hold the protective
device 1n 1ts reset opemtw position against
the tension of the eircuit-controlling spring.
30. In apparatus of the class specified, the
combination of an electrothermally-operable
device, means for holding same in operative
position, and means for turning the device
back to operative position after operation.
31. In apparatus of the class specified, the
combination of an electrothermally-operable

device, means for holding same in operative

position, and a circuit-closing means adapted
to purn the device to operative position and
thereby close the circuit.

39. In a device of the character described,
means operable upon an abnormal current,
means adapted to hold the a mmmal]v Oper-
able means against rotation in one direction
but allowing same to turn in the opposite di-
rection, and a circult-controlling means adapt-
ed to turn the abnormally operable means 1n

either direction, under favorable eirenit con- |
ditions.

33. 1na cut-out or protector for electric cir-
cuits, a resistonce - body for inclusion in the
cireuit, a rotary detent connected therewith,
means adapted to hold the detent against ro-
but allowing same to

tation 1In one direction

i

the respeutwe series of engaging devices and | tion, under favorable circuit conditions.
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turnin the opposite direction,and meansadapt-
ed to turn the resistance-body in either direc-

54: In acut-out or protector for electric cir-
cuits, a resistance-body for inclusion i the
circuit, a rotary detent connccted therewith,
means adapted to hold the detent and resist-

- ance-body against rotation in one direction

but allowing same to turn in the opposite di-
rection, and a circuit-controlling meansadapt-
ed to turn the resistance-body 1none direction,
under favorable circuit conditions, and the re-
sistance-body and detent in the opposite direc-
tion to reset the device.

35. In apparatus of the class specified, the
combination of a device operable upon an ab-
normal current, a portion provided with a plu-
rality of engaging devices, means for engag-
ing an engaging device and thereby holding
the excess-operable device against movement
in one direction, and means for moving the
excess-operable device in the opposite direc-
tion, when.the apparatus is reset, and there-
by bringing the said engaging devices suc-
cessively into engaging position with theinr en-
oa01INe means.

36. The combination 1n an excess-current-

operable device, of means engaging sane and

tending to break the circuit, a scries of en-
oaging devices adapted to hold the excess-op-
erable devicein operative position, and means
for bringing the engaging devices suceessively
into engaging position for holding the excess-
operable device.

97 The combination of mechanism for con-

trolling a circuit, and an excess-current-oper-
“abledevice arranged to govern t

¢ clreult-con-
rned upon 1ts

trolling mechanism and to be tu

support by such mechanism when the latteris

operated, the latter heing also adapted to turn
the excess-operated device to operative posi-
tion after operation.
In witness whercof I hereunto subscribe my
name this Tth day of March, A. D. 1904
FRANIK B. COOK.
Witnesses:
JNO. F. ToymrriNs,
Frrperick RR. _l’;u_m 2.
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