C. A. ROLFE.
ELECTRICAL CIRCUIT PROTECTOR,
APPLICATION FILED APR. 21, 1902.

1,046,860. Patented Dec. 10, 1912.

g T

I

7/////’//
\\\

|
i
|

Tz

i

\ ‘\/

Q;:@M\ \Z

A N
N

A=
P ‘:' ‘

g r-o—_ /
UL //

' Az Sy
Wqﬁl o O E\ ¥ s i) z |
77 (72e S se.s NONP N Zreeteretor:

RESTpcct e — Crueless) ffolle.

7eCYy.




10

15

20

25

30

35

40

45

50

UNITED STATES PATENT OFFICE.

CHARLES A. ROLFE, OF ADRIAN, MICHIGAN, ASSIGNOR, BY MESNE ASSIGNMENTS, TO
ROLFE ELECTRIC CO., OF ROCHESTER, NEW YORK, A CORPORATION OF NEW YORK.

ELECTRICAL-CIRCUIT PROTECTOR.

1,046,860.

Application filed April 21, 1902.

To all whom it may concern.

Be it known that I, Cirares A. Rourg, a
citizen of the United "States, residing at
Adrian, in the county of Lenawee and State
of Michigan, have invented a certain new
and useful Improvement in Electrical-Cir-

-cuit Protectors, of which the following is a

full, clear, concise, and exact description,
reference being had to the accompanying
drawings, forming a part of this specifica-
tion. '

This invention relates primarily. to pro-
tectors for telephone, telegraph and fire
alarm and similar circuits, although in its
useful .applications ‘it may:,be applied to
other circuits or for other pugposes.

In devices of this character there is such
an cperation of the device upon the passage
of an unduly strong current, as to break or
open the circuit, or to' ground the same, or
both. After such operation the line remains
in that condition until the protective device
has been restored to its original or normal
condition. This restoration of the device
usually necessitates either replacing one or
more of the parts affected by the operation
of the device by a new part or parts of the
same kind, or the restoration by hand or
tocls of one or more of such parts to its or
their original condition. This is due to the
fact that such part or parts are disintegrated
or otherwise rendered unfit for service by
the operation of the device. For example,
in one form of protective device a circuit
breaking spring 1s held in tension by a ball
or mass of wax containing a coil of fine wire.
When an unduly strong current. passes over
the line, this fine wire is_heated, thereby
softening the adjacent portion of the wax
and releasing the spring, which thereupon
operates to break the circuit. In such de-
vices it’is necessary before the device can
be used again, to replace the ball cr mass of
wax containing the coil and having the hook
for engaging the spring, with a new struc-
ture of this kind.

Tn another form of protector a coil of
fine wire is associated with a metallic core
into which a plug or shank is introduced
and soldered by readily softenable solder.
When an unduly streng current passes over
the line containing one of these devices, the
heat generated by the coil softens the solder,

. thereby allowing the plug or shank to be
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withdrawn from the core by suitable spring
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arrangements, thereby to break the circuit
between the core shank and solder. When a
device of this character operates it is neces-
sary either to replace the combined struc-
ture, consisting of the coil, core and soldered
shank, with another one, or else to resolder
the shank in position in the core with suit-
able soldering tools or apparatus. It is ob-
vious that the necessity of replacing these
certain parts with new ones or resoldering,
or otherwise restoring them to their original
condition by hand or with tools, is a matter
of much expense, annoyance and delay.

I have specifically mentioned twvo well
known forms of protective device, and the
specific operation necessary to be performed
in éach after action, but it will be under-
stood that these are only illustrative of the
general practice which, so far as T am aware,
involves, in the case of all protective de-
vices of this class, either the replacement
of disintegrated or separated parts with new
and complete organized structures or the re-
construction *of the old parts, either in a
shop where they are sent, or at the device
itself if the tools are available to the at-
tendant.

The principal objects of my invention are
to avoid all of the inconvenience, expense
and delay incident to the above practice;
and to accomplish this result in a simple,
practical and inexpensive manner.

In the arrangement herein shown for car-
rying out my invention, the part or portion

of the protective device operated as a result.

of the excess current, is automatically re-
stored after each operation to condition for
another or subsequent operation, or, in other
words, is automatically placed again in con:
dition for another operation. In this way,
after each operation, the device is ready to
place the circuit at once in its original con-
dition and ready for another operation; and
thus the delay, inconvenience and expense
of the renewal or reconstruction of parts is
avoided. ‘ _

I also have shown’in the present applica-
tion, an arrangement of lightning arrester
particularly ‘adapted for use in connection
with a protector and capable of automati-
cally grounding the line upon the intrusion
thereon of lightning or a current of high
frequency; but I make no claim to this
lightning arrester alone herein; having filed
a separate application for it, the same hav-
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ing issued as Patent No. 768,196, dated
August 23, 1904, lightning arrester.

In the accompanying drawing, Figure I isa
view partly in elevation and partly in vertical
section, of a section of electrical circuit pro-
tective apparatus comprising a plurality of
protectors embodying my present invention,
and lightning arresters associated therewith;
Fig. 2 is a side elevation of the same; Figs.
3, 4 and 5 are views of certain parts of one
of the protectors, Fig. 5 being a section taken
on line 5—35 in Fig. 3; TMig. 6 is a view simi-
lar to Fig. 3, of a modified form of device;
and Fig. 7 is a section taken on line 7—T7 in
Fig. 6.

In the drawings I have shown a scction of
an apparatus intended for a telephone ex-
change or other place where a plurality of
lines are assembled, and where it is desirable
to group the protectors for the various lines
together. The apparatus shown comprises
a supporting plate or strueture 1 which is
conveniently made of metal covered with in-
sulating material as shellac. This plate has
a series of protective devices arranged on
each side of it. In Fig. 1 the end protectors
of the two series appear on opposite sides of
the plate, and in Fig. 2 two protectors are
shown on one side of the plate, it being un-
derstood that there are any desired number
in the series, and that the number of pro-
tectors in the two series on opposite sides
of the plate are desirably the same.

Each protector comprises a pair of spring
arms 2, and 8 which tend to swing or sépa-
rate from one another. The upper ends of
each pair of spring arms 2 and 3 support
what I shall term a “heat cartridge,” in
this case conveniently consisting of a graph-
ite stick 4 and caps 5 and 6 soldered to the
opposite ends of the graphite stick by hard

- solder,—that is, solder which melts at a com-
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paratively high temperature. The cap 5 is
made with an annular recess 7, as shown in
Figs. 3 and 4, which permits it to be slid
into a slot formed in the spring arm 2. The
cap 6 has its end slotted, as shown in Fig. 5,
and a swinging lever 8 is arranged between
the slotted portions and pivoted near its up-
per end by a pivot 9. This lever 8 is con-
structed with an outwardly extending por-
tion 10 at its upper end, and a spring 11 is
secured to the inner end of the cap 6 and ex-
tended over the projection 10 of the lever 8
and adapted to press downwardly upon the
same so as to tend normally to move the
lever so as to swing its lower end inwardly.
The lever 8 is longer than the width of the
cap so that a portion of it projects below the
same, and the spring arm 3 is slotted as
shown in Fig. 2 so that the narrowed slot-
ted portion of the cap 6 can fit therein, while
the lower end of the lever will engage the
arm at the end of the slot. The lever is
soldered in position between the forked or

1,046,860

slotted portion of the cap 6 by layers 12, 12,. .

of soft solder,—that is, solder which will
melt or soften at a .comparatively low tem-
perature. The graphite stick 4 is of such in-
ternal resistance that it will become suffi-
clently heated by an unduly strong current
to melt or soften the layers 12, 12, of soft
solder, but not to melt the solder by which
the caps 5 and 6 are secured to its ends.
VWhen the device is in normal condition, the
spring arm 2 is engaged by the cap 5 and
the spring arm 3 by the lower end of the

-lever 8, whereby these spring arms are held

in restraint as shown at the left hand side
of Fig. 1. ‘

In between the protectors and the support-
ing plate 1 are lightning arrester contact
springs 13, 13, and on the outer sides of the
protectors are local circuit contact strips 14,
14, and 15, 15. The contact strips-14, 14,
15, 15, have thelr upper ends bent inwardly
as shown in Fig. 1, and the strips 14, 14,
rest upon insulation pieces 16, 16, on the
spring arms 3, 8. The contact strips 13, 13,
14, 14, and 15, 15, and the spring arms 2, 2,
3, 8 are held and supported in proper posi-
tion by long screws 17, 17, which extend
transversely through the plate 1, it being
understood that for each set or pair of pro-
tectors and coGperating contact strips on
opposite sides of the plate 1, there is a set
or pair of holding screws 17, 17. These
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screws 17, 17, are insulated at intervals by -

insulating tubes 18, 19, 20, 21, 22 and 23.
Between the contacts 13, 13, and the plate 1
are insulating strips 24, 24, which are prop-
erly perforated for the inclosing tubes 19
and 22. Outside of the contact strips 13, 13,
are insulating strips 25, 25, and metal nuts

26, 26. Outside of the spring arms 2, 2, are

insulating strips 27, 27. On the outer side
of the right hand strip 27 is a switch board
strip 28 projecting below the same, and on
the outer side of the left hand strip 27 are
metallic nuts 29 and 30, the latter being in
contact with a line strip 81 which is inter-
posed between the metallic nut 30 and an-
other insulating strip 32. The metallic nut
29 is in contact with the spring arm 3 of
the left hand protector. On the outer side
of the switchboard strip 28 are a metallic
nut 33 and an insulating strip 34, and on
the outer side of these is an insulating strip
85.. Outside of the spring arms 3, 3, and
supporting the same and the local contacts
14, 14 and 15, 15, respectively are insulating
strips 86, 86, 36. The nuts for the screws
17, 17, are applied to the outer insulating.
strips 86, 36, and suitably tightened so as
to draw and hold the entire structure se-
curely together. The spring arm 2 of the
left hand protector and the spring arm 3
of the right hand protector, are extended
below the insulating strips so as to form
line and switchboard connectors 37 and 38

10¢

105

110

115

120

1346



10

16

20

26

- ground contact 40 by resting upon and being’

1,046,860

respectively. These, together with the line
and - switchboard connectors 31 and 28 are
the terminals for the connecting wires of
the circuit. o

- The circuits for the two protectors can be
traced as follows: For the right hand pro-
tector connection is made from the spring
arm 3 to whose lower end a switchboard wire

‘is connected, to the cap 6, graphite stick 4,

cap 5, spring arm 2, metallic piece 21, lower

. screw 17, metallic piece 30, and line connec-

tor 31. For the left hand protector the cir-
cuit is from the switchboard connector 28,
to metallic piece 33, upper screw 17, metal-
lic piece 29, spring arm 3, cap 6, graphite 4,
cap 5, and spring arm 2, to whose lower end
37 connection is made with a line wire.

A ground connection with each of the two
protectors is provided by a metallic piece 40
arranged on top of the plate 1 and having
cutwardly projecting ends 41, 41, located in
the rear of the spring arms 2, 2, but at a
slight distance away from the same. . In this
arrangement it is understood that the plate
1 is connected with the ground, so that the

. connected with the plate 1 makes the proper

30

ground connection. _

The lightning arrester arrangement is lo-
cated above the plate 1 and between the
upper ends of the two protectors constitut-
ing each pair. The lightning arrester com-
prises two. ground electrodes 42, 42, desir-

" ably in the form of carbon plates, and two
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line electrodes 43, 43, also desirably carbon
plates. These two eléectrodes 43, 43, are un-
derstood to be suitably insulated from the
ground electrodes 42, 42, by a layet of mica,
silk or other insulating material arranged
between them in the usual manner.
line electrodes 43, 43 are held in position
against the ground electrodes 42, 42, by the

lightning arrester contact strips 13, 13,

which also serve to connect such line elec-
trodes with the lines, through metallic strips
26 26, the electrodes 43, 43, being grooved,

* as shown in Fig. 2, so as to accommodate the
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-electrodes 42, 42, and 43, 43.

contacts 13, 18. A post 45 is extended up
from the ground plate 1 between the ground
carbons 42, 42, which are suitably grooved
A spring 46 is secured to the upper
end of the post 45 and made in the form of
a loap, so that its ends-are located above the
They are held
out of contact with electrodes 43, 43, by
small masses 47, 47, of readily softenable
material, preferably solder. The ends of
the spring 46 tend to become depressed so
that when one or both of the small masses
47, 47, become softened or melted, the ends
of the spring 46 again come into .contact
with: elther or both of the line electrodes
43, 43. e

‘The operaticn of the apparatus thus con-

structed, is as follows: When an unduly

‘The

strong current passes through one of the
circuits, one or both of the protective devices
which that circuit contains will be operated.

" As the operation of both is the same that of
- but one will be here described. The unduly

strong current causes the graphite stick of
the heat cartridge of the device which op-
erates, to become so heated as to melt or
soften the solder 12, whereupon the lever 8
will be released or uncemented as it were by
the softening of the solder, thereby allowing
the spring arm 8 to move outwardly. This
spring arm will thereupon proceed te move
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or spring outwardly and will continue. such -

motion until it passes the lower end of the
lever 8 and thereby becomes freed from such

lever and from the heat cartridge of which .

the lever forms a part. This opens or breaks
the circuit by the formation of an opening
or gap between the end of the lever 8 and

-the spring arm 3, as shown in Fig. 4. The

spring arm 8 comes to rest in an outward po-

sition free or disconnected from its codper- -

ating heat cartridge, as well shown in IFig. 1,
but the lever 8 of the heat cartridge is 1m-

mediately returned or restored to its original

or normal position by the spring 11 cooper-
ating with said lever. This is permitted be-
cause the solder is still in a melted or sof-
tened condition. The release of the spring
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arm 3, the freeing of the same from thelever -

8, and the swinging of the latter back to its
original condition, all take place in an ex-
eéedingly short period of time, so short that
the graphite stick and sclder do not have
time to cool. In a few moments the graph-
ite 4 and layer of solder 12, will cool suffi-
ciently to allow the solder to become har-
dened, whereupon the lever 8 is again held
rigidly in position to engage and restrain
the spring arm 3. It is only necessary,
therefore, to place the arm 3 in engagement
with the lever 8 to put the entire protective
device in its normal condition, assuming that
only one heat cartridge has operated. An-

other unduly strong current passing the line.

will again heat the graphite 4 of one of the
cartridges to an extent to melt or soften the
solder thereof, whereupon the lever 8 will
again be swung by the spring 3 so as to cause
the release of the latter, and the consequent
breakage of the circuit, and immediately
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after this, the lever 8 will be agdin restored

to its original condition and held there by
the hardening of the solder., Sometimes
both heat cartridges will operate at the same
time, on the passage of an excessive current,
in which case both cf the levers 8, 8, are reset
and resoldered preparatory for another op-
eration. In this way the device can be oper-
ated time after time without any replace-
ment or substitution of parts or without
manual or machine labor to repair the same.

Whenever one of the heat cartridges op-
erates and its spring arm 3 is released the
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arm 2 also movesinwardly a little and comes

into contact with the ground connection 40,
thereby grounding one side of the circuit,
and the arm 3 swings the contact 14 against
contact 15, thereby closing the local circuit,
which is understood to be connected in any
suitable or usual manner with these contacts
14 and 15. : .

The lightning arrester normally remains
in the condition shown in Fig. 1. When,
however, lightning intrudes upon one of the
lines, one of the balls or masses of softenable
material 47 is softened, whereupon the end

of the spring 46 resting upon it, descends,

making connection with the corresponding
line carbon 43 thereby grounding that side
of the line and allowing the lightning to
escape to ground. The lightning arrester
is restored to.condition by inserting a new
ball or mass of softenable material 47.

In Figs. 6 and 7 I have shown a modified
form of heat cartridge for use in the form
of protector illustrated. In the form shown
in these figures, I employ a coil of fine wire
50 as a heat concentrafing device, instead
of the graphite stick 4. This coil of wire
50-is wound upon a suitable core 51 which
is desirably an extension of the cap 6. The
two ends of the device are connected by an
insulating cylinder 52 - provided with a
groove through which the wire of the coil 50
is extended to connect with the cap 5. The
cap 6 is provided with a lever 8 soldered in
place and with the'spring 11 as before.

Tt will be scen that the structure which
I have called the heat cartridge and which
comprises the graphite stick 4, the caps 5
and 6, the lever 8, spring 11, and solder 12,

12, in"the construction shown in Figs. 3 and |

4, and the coil 50, core 51, cylinder 52, caps
5 and 6, lever 8, spring 11, and solder 12,
in the construction shown in Figs. 6 and 7,
comprises what may be termed a heat re-
sponsive device; for it is a structure affected
by or responsive to the heat developed by
the unduly large current.

Tt will further be seen that the spring
arm 8 serves us a circuit governing or con-

trolling device, in that it governs or con-

trols the circuit, holding it closed when it is
engaged by the heat responsive device, and

. opening it when disengaged from or re-
leased by that device. Also the spring arm
"2 and ground connection 40 may be consid-
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ered as a circuit governing device as they
govern the cireuit, grounding it or not as
controlled by the heat responsive device.
Thus it will be seen that by my invention
the operating members or parts are automat-
ically resecured, preferably by resoldering
them together, so that the protector is auto-
matically restored to operative condition, to
prepare it for another operation; and so I

consider that this action in an electrical ecir-

cuit protector lies within my invention, even

1,046,860

though the protector differs in character,
form, construction and method of operation, .

from the one herein set forth.

Considering the device more specifically,
it will be seen that the spring arm 3 consti-
tutes ‘a circuit opening device and that the
graphite stick 4 or heat coil 50 and associated
parts constitute a device for holding- the
spring arm 38 in restraint, in which view
the protector may be said to involve a. cir-
cuit opening device, and a restraining device
therefor responsive to heat, which, after
operation, automatically restores itself to
condition” in which it can exercise its re-
straining aetion. Considered thus spe-
cifically, T feel the automatic restoration
of a restraining device, irrespective of its
character.and of the character of the pro-
tector containing it, is included in the scope
of the invention. _

With reference-to the advantages of the
specific form of device herein set forth, it
will be noted that the solder in the form of
the layers 12, 12, is practically inclosed, so
that it is not subject to the cooling influence
of the air to any appreciable extent. This
allows the ready concentration of heat on
the solder and gives ample opportunity for
the movable lever of the heat cartridge, in
the form of device shown, to be returned to
its original position-before the solder can
be chilled and hardened. It will further
be noted that the circuit is not opened at
the solder but is opened by the separation
of the circuit breaking spring from the heat
cartridge. : o

It will be understood that I do not in-
tend to confine myself to the specific con-
struction of electrical circuit protector here-
in set forth, for it is obvious that many
changes and modifications. may. be made
therein without departing from the spirit
of my invention. Nor do I intend to confine
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myself even to the general form of protector .

herein shown and described, that is, to a
thermal protector having its heat-concen-
trating device and heat susceptible body
combined in a unitary structure which may
be termed a “heat cartridge”; nor to the
general arrangement or plan by which the
automatic restoration of the device occurs.
For the invenfion contemplates the resecur-
ing of the part or parts released on the pas-
sage of an excessive current, automatically
in condition or position for successive op-
erations. Hence, by the term “ normal con-
dition” as used herein, especially in the
claims, I mean, in condition for operation;
I do not mean necessarily to the identically
same condition or position. |

While in this specification I have de-
scribed thermal protectors as containing the
preferred embodiment of the invention, yet
it is to be understood that the invention is
not necessarily limited in its useful applica-
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tion to thermal protective devices, as other
constructions may be made wherein the prin-
ciple of the invention can be employed.
What I claim is:—
1. A heat responsive device for thermal
electrical protective apparatus, comprising
a heat concentrating device, a quantity of

solder associated therewith, and a movable

device held in position by the solder, and
means for operating said movable device
in combination with automatic means for
restoring said movable device to normal po-
sition.

2. A heat responsive device for thelmal
electrical protective apparatus, comprising
in combination a heat concentrating device,
a small quantity of solder, a lever held in
position by the solder, and a spring for re-
storing the lever to its initial position after
operation and when the solder is still melted,
substantially as set forth.

3. A restraining device for thermal elec-
trical protective’ apparatus, comprising in
combination a heat concentrating device, a
fixed engaging device, a movable engaging
device, a small quantity of solder holding
the movable engaging device normally in en-
gaging position, means for operatmg said
movable device, and means for restoring the
movable engaging device to normal position.

4. A restraining device for thermal elec-
trical protective apparatus comprlsmg in

- combination a heat concentrating device, a
* fixed engaging device, a movable engaging
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device, a small quantity of solder holding
the movable engaging device normally in en-
gaging position, means for operating said
movable device, and a spring arranged to act
upon the movable engaging device to re-
store the same to engaging position. :

5. In thermal protective apparatus for
electric circuits, the combination with a pair
of supporting arms, one of which tends to

separate from the other, of a restraining de-

vice for holding said spring arm in restraint,

-said device comprising a heat concentmtmg
device, means for engaging the supporting |

arm, a movable engaging device for engag-
ing the spring arm, a small quantity of heat
susceptible material adapted to hold said

“ movable engaging device against the strain

b5

imposed upon it by the spring arm, and
means for restoring said movable engaging
device to normal position after the same is
released by the softening of the heat sus-
ceptible material and moved by the spring
arm, substantially as set forth.

6. In thermal protective apparatus for

~electric circuits, the combination with a pair
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of supporting arms, one of which is a spring

~and tends to separate from the other, of a

restraining device for holding said spring
arm in restraint, said device comprising a

heat concentrating device, means for engag-

ing the supporting arm, a movable engaging

S

device for engaging the spring arm, a small
quantity of heat susceptible material adapt-
ed to hold said “movable engaging device
against the strain imposed upon it by the
spring arm, and a spring for restoring said
movable engaging device to normal position
after the same is released by the softening
of the heat susceptible material and moved
by the spring arm, substantially as set forth.

7. A heat responsive device for thermal
electrical protective apparatus, comprising
in combination a heat concentrating device,
a small quantity of heat susceptible mate-
rial, a movable device subject to said heat

-susceptible material, means for inclosing or

substantially inclosing the heat susceptible
material, means for operating said movable
device, and automatic means for .restoring
said movable device to normal position.
8. In thermal electrical protective appa-
ratus, the combination of a heat concentrat-

ing device, 2 small quantity of solder soften- -

able by the heat developed in the heat con-
centrating device by an unduly strong cur-
rent, a movable part held by the soldel a
spring tending to move said part, and means
for automatlca]ly restoring said part to nor-
mal position while the solder is still soft,
substantially as described.

9. The combination of a heat concentrat-
ing device, a body or mass of material sus- -

ceptible to heat, a part controlled by said
body or mass of material, means for mov-
ing said part when the body or mass of ma-
terial is affected by the heat, and means for
returning said part to its original position
while said body or mass is still affected, sub-
stantially as described.

10. The combination with a heat concen-
trating device, of a body or mass of material
susceptible to heat associated therewith, a
part controlled by said body or mass of heat
susceptible material, means for moving said
part when the heat susceptible material is
affected by heat, and means for restoring
said part to normal condition.

11. The combination of a heat concentrat-
ing device, a body or mass of material sus-
ceptible to heat and associated with said
heat concentrating element, a device con-

trolled by said body or mass of material,

means for operating said element and means
for actuating said element after operation
and while said material is still in affected
condition.

12. The combination of a body or mass of
heat susceptible material, a heat concentrat-
ing device associated thcrewith, a part con-
trolled by said material, means for actuat-
ing said part when said material is affected,
and supplemental means for additionally ac-
tuating said part after operation and while

said material is still affected substantially as:

described.
13. A cartmdde for thermal electrical pro-
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tective apparatus, consisting of a body part,

a movable part, a small quantity of heat-
susceptible material restraining the movable
part, and means for automatically restoring
the movable part to initial position while
the heat-susceptible material is still affect-
ed, substantially as described.

14. In an electrical circuit protector, the
combination of a movable part, a quantity
of solder normally holding said part against
movement, means for softening said solder
on the passage of an unduly strong current,
means for opening the circuit controlled by
said part and operated on the release there-
of and in turn moving said part, and means
for returning said part to its original po-
sition, said part being associated with said
solder after such circuit opening and return
movements whereby after operation it is
resoldered preparatory for another opera-
tion. :

15. As an article of manufacture, a heat
cartridge having a lever pivoted thereto.

16. An electrical circuit protector com-
prising a pair of metallic strips, and a heat
cartridge supported thereby, said protector
having means whereby the circuit is pro-
tected on the passage of an unduly strong
current and also having provisions whereby
said cartridge is automatically restored to
operative condition.

17. An electrical circuit protector com-
prising a pair of metallic strips, and a heat
cartridge supported thereby, said protector
having means whereby the circuit is opened
on the passage of an unduly strong current
through the heat cartridge, and said heat car-
tridge having provisions whereby it is auto-
matically restored to operative condition.

18. An electrical . circuit protector com-
prising a pair of line springs and a heat
cartridge supported thereby, and arranged
to hold one of said springs in restraint, said
spring being released on the operation of
the device by the passage of an unduly
strong current through the heat cartridge,
and said cartridge having provisions where-
by it is automatically restored to operative
condition preparatory for another opera-
tion.

19. An electrical circuit protector com-
prising a pair of supporting strips, and a
solder joint heat cartridge supported there-
by, said heat cartridge having provisions for
automatically resoldering itself in operative
condition.

20. An electrical circuit protector com-
prising a pair of metallic supporting strips,
one of which is a spring, and a self-solder-
ing heat cartridge supported by said strips
and restraining said spring, said cartridge
having provisions for automatically re-
soldering itself in operative condition.

21. In an electrical circuit protector, a

1,026,860

heat cartridge having provisions whereby
it is automatically reset for operation and
resoldered in such condition.

22. A spring-actuated electrical circuit
protector held in restraint by a device hav-
ing a movable part held normally against
movement by a solder joint, and also hav-
ing provisions whereby said part is auto-
matically returned to its original position,
whereby saild device is automatically reset
and resoldered or self-soldered in its origi-
nal condition.

23. In an electrical circuit protector, a
heat cartridge having a bifurcated end, and

"a spring-engaging device soldered between

the parts of said end, in combination with
means for holding said spring-engaging de-
vice against bodily removal.

24. A solder joint heat cartridge for elec-
trical protectors, having provisions for auto-
matically resoldering itself in operative con-
dition. ' ‘

25. In a device of the class described in
combination, a pair of spring arms, a mem-
ber connecting said arms and a lever pivoted
to said member normally engaging one of
said arms. o

96. An electrical circuit protector com-
prising means for controlling the circuit,
and means for closing a local circuit upon
operation, said protector having provisions
whereby upon operation to control the cir-
cuit it is simultaneously reset in condition
for resoldering for anether operation.

27. In an electrical circuit protector in
combination, a pair of spring elements, and
a heat cartridge carried between said ele-
ments, said cartridge comprising a body of
heat insulating material, electrical contact
members for cobperating with said springs,
one of which is provided with a self-solder-
ing element, and means for electrically con-
necting said contact members including a
heating coil carried by said heat insulating
body.

28. An electrical circuit protector, com-
prising two metallic strips or circuit ele-
ments and a removable heat cartridge
mounted on said strips, said cartridge being
provided with a self-soldering element.

29. An electrical circuit protector, com-
prising a mounting element, a self soldering
cartridge carried on said mounting element,
and a circuit opening spring normally re-
strained by said self soldering cartridge.

30. An electrical circuit protector, com-
prising two metallic strips or circuit ele-
ments and a removable heat cartridge
mounted on said strips, said cartridge being
provided with a self-soldering element co-
operating with one of said metallic strips.

31. An electrical circuit protector, com-
prising a mounting element, a self soldering
cartridge carried on said mounting element,
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and a circuit opening spring normally re-
strained by the self soldering mechamsm
of said self soldering caltmdoe

32. A self soldering heat cartudge for use
in_electrical circuit protectors, comprising
a body of heat insulating material, a pair of
electrical connecting elements carried by
said heat 111<ulat1no' body, one of said ele-
ments being of the self soldering type and
electrical connections between said elements
including a heating coil carried on said heat-
1nsulatmor body.

33. A heat responsive device for thermal
electrical protectlve apparatus, comprising a
heat concentrating device, a small quantity

7

of solder, a lever held in normal position by
the solder, and a spring for restoring the

lever to its initial position after operation -

and when the solder is still melted, substan-
tially as set forth.

34. In an electrical circuit protector, a
heat cartridge having provisions whereby
after operation- it is automatically resol-
dered preparatory for another operation.

In witness whereof, I hereunto subsecribe
my name this Tth day of April A. D., 1902.

COHARLES A. ROLFE.

Witnesses:

A. Mizter Berrierp, -
I. C. Lex.
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