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Application filed March 22, 1897.

Serial No. 628,686, (No model.)

To all whom it may concer:

Beitknown that I, CHARLES E. SCRIBNER, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of IHi-
nois, have invented a certain new and useful
Improvement in Thermal Protectors, (Case
No.447,) of which the followingisa full, clear,
concise,and exact description,reference being
had to the accompanying drawings, forming a
part of this specification.

This invention is an appliance for use with
telephone - lines to protect the instruments
therein from abnormally strong currents ac-
cidentally present in the line. It is designed
to be operated by such currents and is in-
tended when actuated to break the line-cir-
cuit. |

The thermal protector commonly in usein
telephone-lines comprises a small coil of wire
in the line-circuit, & rigidly-supported body
of metal in contact with the coil or spool of
wire, a second body of metal in contact with
the first and secured to it by a readily-fusible
solder, and switch-springs or circuit connec-
tions controlled by the second-mentioned
piece of metal, the action of the protector in
changing the circuits being dependent upon
the fusion of the solder through the heat gen-
erated in the coil by an abnormal current.

This type of protector is described in gen-
eral in Patent No. 441,066, to II. V. Hayes,
dated November 18, 1890, while a form of if,
in which the protector acts to break the line-
circult when brought into operation, is de-
seribed in a patent, No. 544,368, to K. R.
McBerty, dated August 13, 1895, In the in-
vention of the latter patent the heating-coil,
the two bodies of metal in contact therewith,
and the solder securing these parts together
are included serially in the circuit, the aim
being to maintain normally a continuous me-
tallic cireuit through the device and to pro-
vide a point wherein the circuit may be in-
terrupted withount the agency of switech-con-
tacts. In order that solder fusible at suit-

ably low temperature may be employed, it is
desirable that the separable parts be secured
together 1n such a way that the stress on the
solderorother fusible conducting cement may
be in the nature of a shearing stress rather
than a direct tension, inasmuch as the cement |

| 1s likely to yield when subjected to a contin-

ued tensile stress. It iscommon, therefore, to
wind the heating-coil upon a tubular spool of
copper, which constitutes one of theseparable
bodies,the other being a pin projecting deeply
into the tubular opening of the spool and se-
cured therein by solder. The operation of
this device, however, involves a wide range
of movement of the separable parts, such as
is In many cases impracticablein a protective
appliance for telephone-switchboards.

The presentinvention isallied to protectors
of the type described. Its objectistogreatly
reduce the range of movementessentialin the
operation of the device, while retaining in
general the present structure of the protec-
tive appliance.

It consists in the combination, with the
spool, the winding thereon, the body secured
to the spool by fusible cement, and the means
for separating these parts when the cement
is melted, of a secondary pair of separable
bodiesorsurfaces, condueting fusible cement
uniting these bodies or surfaces, and means
for subjecting them also to the heat of the
coil and for separating them simultaneously
with the movement of the first-mentioned
parts. In this device the eircuit connection
1s made through the secondary surfaces men-
tioned, the mechanical strain being borne by
the spool and pin, as before. "U'hus the sep-
aration of the circult-breaking surfaces may
be accomplished with a range of movement
much less than would be required to separate
the pin and the spool.

An incidental advantage of the invention
consists in the ability to employ a non-con-
ducting fusible cement to unite those parts
which bear the tensile strain.

The invention is shown in the attached
drawings, wherein—

Frigure 1 is a side elevation of the protec-
tive appliance and ifs mounting. Kig.21s a
central longitudinal section. Iig.3isan end
elevation. Fig. 4 is a transverse section on
line z 2 of Fig. 1. Iig. § is a dlagrammadtic
representation of the essential parts, showing
their arrangement in a line-circult.

The elements of the device are the thin
spool a, preferably of copper, carrying a wind-
ing 0, which constitutes the heating-coil, the
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pinc, projecting deeply into the tubular open-
ing of the spool and secured therein by solder
or other easily-fusible cement, springs d and
d', the former attached to spool ¢ and the
latter fixed to the pin ¢, and a small contact-
piece e, secured to the face of spool a by
means of fusible conducting solder or cement.

The electrical circuit through the device
includes the heating-coil b, a portlon of the
spool a, and the eontfmt e. Th.e mechanical
strain of springs d and d' tending to with-
draw the pin ¢ from the spool « zmd to sepa-
rate the contact e therefrom is borne by the
comparatively large section of fusible cement
uniting the pin and the spool. The spring '
i1s furnished with an anvil d?, upon which it
is designed to bear when thespringis released
by the fusion of the cement and which is
conunected to earth.

In the manufacture of the device one end
of the spool ¢ 1s mechanically secured in a
head f, having a peripheral groove f', the
spool being insulated from the head by means
of a bushing ¢g in the head. Thepincis fixed
in a similar grooved head /v and is likewise
insulated therefrom. The grooves in the
heads are adapted to engage the forked ex-
tremities of springs d and d and to make
electrical connection with them. This con-
struction permits the protective appliance as
a whole to be readily removed from or re-
placed in 1ts mounting. The contact-piece ¢
i a thin projection formed integral with the
head 7» and extending toward the spool ¢ to
meeb the flange thereof. The spool, the pin,
and the contact-piece are inelosed in a tubu-
lar covering 8, preferably of insulating mate-
rial. One terminal of the winding b 1 ixed
to the head 7, the other being in connection
with the spool ¢. An a-bnommll v large cur-
rent traversing the winding 0 heats the spool
a, and thus causes the fusion of both the ce-
ment holding the pin ¢ in the spool and that
maintaining the circuit between contact e and
the spool a. 'T'he melting of the cement be-
tween the spool and the pin ¢ permits the
springs d and d’ to saparate and draw the pin
outward in the bpoolj at the same time sepa-
rating the contact e from the spool, and thus
breaking the circuit between the separated
surfaces. The spring ', impinging upon its
anvil d* grounds one portion of the line.
1This may in practice be that portion extend-
ing to the substation. |

I claim as the Invention—

1. The combination with two separable

bodies, an easily-fusible cementuniting them,

a conductor forming part of an electric cir-
cult wound upon one of said bhodies, one of
sald bodies beinginsulated from the condue-
tor, of two other bodies or surfaces, mechan-
ically associated one with each of said first-
mentioned bodies and united by fusible con-
dueting-cement, said last-mentioned bodies
being serially included in the said circuit, as
described.

2. The combination with two bodies longi-
tudinally movable with relation to each other,
means tending to separate them, an easily-
fusible cement uniting them along a sur-
tace parallel with the direction of stress, of
two electric contact-pleces having & line of
contact transverse to the direction of move-
ment of sald bodies, easily-rfusible conduct-
ing-cement uniting said contacts, a conductor
fm ming & portion of an electric cireuit placed
near sald bodies and said contacth-points to
heatthem, said contact-points beingineluded
in series with the saild conduactor, substan-
tially as deseribed.

5. In combination in a thermal protector,
2 tube of metal and aconduetor wound there-
on adapted for inclusion in the circull to be
protected, & pin projecting into the tube, and
easily-fusible cement securing the pin in the
tube, springs attached to the tube and to the
pin tending to withdraw the pin from the
tube, a contact-piece connected with the pin,
sald contact-piece being soldered to the end
of the tube, thespool, the solder, and the con-
bact-piece being included in the eireuit to be
protected; whereby the springs are released
and the contact-piece is separated from the
tube when the conductor 1s heated by cur-
rent 1n 1t, as described.

In a thermal protector, the combination
with a Spool of metal, & coil of wire wound
thereon, a pin soldered in the tubular open-
ing of Lhe snooh a head secured to the spool,
o head secured tothe pin, and springs engag-
ing the heads tending to withdraw the pin
from the spool, of a stud projecting from said
last-mentioned head and soldered tothe flange
of the spool, the ¢ircult through the protector

‘Including thewinding on the spool, the spool,

the solder, and the stud, substantially as de-
seribed.

In witness whereof I hereuntosubscribemy
name this 22d day of February, A. D. 1897.

CIHARLES E. SCRIBNEI.
Witnesses:
KLLA HDLER,
BUSSELTL..
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