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1o all whom it may concern:

| a section of the terminal cap. TFig. 4 isa see-

~_Be 1t known that I, THEODORE N. VAIL, of | tion on the line # #, and Fig. 6 a section on
“Boston, in the county of Suffolk and State of | the line y y, of Fig. 2. Figs. 5 and 7 are de-
Massachusetts,haveinvented certain Improve- | tails; Fig. 8, a diagram showing the connec;

ments in Electric - Apparatus Protectors, of
which the following is a specification. -
My invention relates to the proteection of
telegraphicand telephonic circuits and appa-
ratus from the disastrous consequences which
have been found to result from the contact of
such circuits with other circuits through which
electric .currents are passing of greater vol-
ume than those which traverse the circuits to
be protected. o S N
- The object of my invention is to provide an
- efficient, economical, and easily-attached ap-
pliance for the prevention of such results,
which, when destroyed or injured by the pas-
sage of the abnormal current, can be easily
 replaced by any person however unskilled in
electrical manipulation, and, furthermore, to
construct and arrange the said appliance in
such a way that it may be readily inspected
and its condition ascertained. | |
. To this end my invention consists in pro-
viding, for inclusion in the circuit to be pro-
- tected, at one or moresuitable points, a strip of
metal 1oil or fine wire fusible at a compara-
tively low temperature; in inclosing the said
y Strip in a case formed of non-conducting ma-
.terial which is either wholly or partly trans-
parent, so that the condition of the fusible con-
ducting-link can be at'all times seen, or can be
readily inspected, andin providing the said in-
. closing-case with conducting-caps in electrical
contact with the inelosing-conductor, whereby
the said conductor may be readily attached to
or detached from the- circuit by means of

spring clamps or standards, constituting a part |

of said circuit, and adapted to hold the pro-
tector between them, and to press upon or be
screwed to the ends thereof. | |
- Protectors of.the style and character which
I am now ahout to desecribe, being extremely
; portable, can be carried in small quantities by
inspectors and linemen, and applied whenever
& New one 18 necessary. - |
~ Figure 1 is a perspective view of my im-
proved protector completeand mounted. Fig.
» 2 18 2 longitudinal section thereof. Fig. 3 is

-

tions of my prectector in a telephoniec circuit. 55

‘Fig.9 is a modification in form and construe-

| tion, and Fig. 10 shows the protecting appli-

|

I|

r

|

ance mounted and connected In
means of binding-serews. o |
- Referring to the drawings, the protector 6o
consists of a rod, ¢, of non-conducting mate:
rial and of any suitable length and thickness,

(I have found a length of four-inches and a
thickness of three-eighths of an inch toanswer
well,) having'a channel, ¢, eut longitudinally 65
therein. for the reception of the fusible con-
ductor ¢, which I prefer to make of very
light and. thin tin-foil. . A second and wider
channel, ¢, is also cut in the same line as the
first channel, ¢, so as to form a shoulder there-
for. The strip of foil ¢ is then laid in the
channel ¢, and is of equal length therewith, so.
that its ends are flush with the ends on the
non-conducting rod. A small metal plate, &,
‘having a lug or nipple, #/, 1s then laid on the
ends of the said rod, which are-made smooth
and flat, and the lug », which is narrower
than.the channel e, fits therein, lapping over
the end of the strip of metal foil. Ithemrplace

a wider strip of transparent non-conducting 8o
material, d, such as glass or mica, (glass béing |
preferred,) in the channel or groove 4; the
said strips being supported upon the shoulder

circuit by

70

75

| of the channel e, and a closed cavity is thus

formed, in which the fusible link of foil ¢ is 85
inclosed, while by the reason of the transpar-
ency of the strip d it can at all times be ob-
served. | S R

As a means both of securing the strips of
foil and mica and the end plate in place and go
of forming an electrica! connection with the

| outside circuit, I provide metal end caps, b,

for the base-rod.c. These caps are infernally
threaded to fit a corresponding thread cut on -
the rod ¢ at each end, and are provided with g5
internal stud, ¢, and with a similar stud, f,
for the outer surface. When the caps are af
each end screwed into place, as shown, as in

1 Figs. 1and 2, theinner stud, ¢, presses on the

metal plate 2, while the entire end of the rod 100 .
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terminal has a hole drilled therethrough for i

2

- plate & and projecting stud g.

ner,

is surrounded by the substance of the cap,and
the foil conductor and glass .eovering-plate
are both thus held in place, the former being

electrically united with the cap 0 through the
The protector
B is now complete, and may be mounted by
placing it between the spring-clamps a, which
are sultably affixed to a base-board, A, and
connect by wires L with the main ecireuit.
T'he outer projecting stud, £, fits into a corre-’
sponding recess formed on the face of each
spring-plate a. The position of such pro-
tectors 1n a telephone-circnit is indieated by
the diagram, Fig. 8, in which I, is the main
line, C an annunciator at one terminal sta-
tion, and M B a signaling apparatus at the
other. B B arethe protectors, which are thus
1nserted in the circuit at a point immedi-
ately external to the instruments. In the
exercise of the function of such protectors,
should a current of abnormal strength be
thrown on the circuit, the strip of. foil or fu-
sible metal will at once fuse, breaking the
continuity of the circuits. Inasmuch, how-
ever, as the chamber ¢ is completely closed,
none of the particles of molten metal can es-
cape, and damage which mightthus accrue is
thus prevented, while the disruption of the
circuit isat once seen by means of the trans-
parency of the cover or partition d.

Fig. 9 shows a modification in form. The
tusible conductor w, which may be a fine wire of
sultable metal or alloy, is placed within a glass
tube, %, for which I provide at each end a cap,
{, of wood, hard rubber, or similar substance,
having a circular groove or recess, m, in which
the terminal edges of the glass tube fit. The
caps are also perforated,and the edges» of the
wire are led therethrough and lap over the
apex of each cap. . A metal thimble or saucer-
shaped plate, o, may now be placed over the
end, while over all the contact-plate P 1S ap-
plied and screwed down. If. preferred, the
small plate o may be placed below the endn of
the wire, in which case the wire will be com-
pressed between the plate o and the external
plate, p. The parts are, for the puarpose of
1liustration, shown disconnected at one end.
When constructed, this protector may be con-
nected in circuit in the before-deseribed mMali-

Fig. 10 shows an improved form of mount-
Ing my .inclosed protector by means of bind-
By adopting this plan, which is
1n some respects preferable, I am enabled to
dispense with spring - contacts, which have
heretofore been employed. . |
-~ A 1s the base-board, to which standards a,
connected electrically with the line-wire L,are
attached. Thesestandards terminate in stout
wires or ¢ylindriecal rods w. ~

'The protecting appliance Bis made as here-
inbefore specified, with the exception that the
metal cap b has a screw-terminal, ¢, affixed

theretoand homogeneoustherewith. The said

322,214

the reception of the wire or rod w, and ascrew,

$,binds the wire in a manner well understood.
What I claim is—

1. A protector for electrical cireunits, com-

prising a fusible safety-strip of metal foil or

wire, a non-conducting case inclosing said

strip and supporting it for its entire length, -
the whole or a portion of said case being

transparent, and metal end pieces or caps for

the said case, mechanicaily attached thereto

and in electrical contact with the fusible con-

ductor, whereby the said fusible conductor

may be connected with an electric circuit, sub-

stantially as specified. | |

2. 'The combination, in a ecirenit-protector
substantially of the character specified, of an
casily-fusible conductor—such as a thin strip
of metal foil or fine wires—and case therefor,
of hard rubber or like material,inclosing and
supporting said conductor, a plate or strip of
glass or mica constituting one side of said case,
and metal end pieces or caps adapted to secure
the said conductor and the transparent medium
to the case, and also constituting the terminals
of said conductor.

J. The combination, in a circuit-protector,
of a rod of hard rubber or like non-conduct-
1ng material, longitudinally grooved or chan-
neled on one side thereof, the said groove be-
ing shouldered,as specified, a strip of tin-foil

_resting in the said groove, a strip or plate of

mica or glass placed over the said tin-foil,on
the shoulder of the said groove, and forming
with the sides of the grooves an 1nclosing-
chamber for the said tin-foil, and terminal
pleces or caps adapted to screw on the ends of
the hard-rubber rod, whereby the said plate
of glass or mica is fastened thereto for the
purpose of constituting an eleetric connection
tor the tin-foil strip,substantially as deseribed.

4. In a ecircuit-protector, the combination
of a rod of hard rubler or similar non-con-
ductor, longitudinally grooved, as specified,so
as to torm a shoulder-cavity throughout its
length, a fusible strip of metal foil of equal
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length resting in the said cavity, a metal plate

at each end provided with a lug or nipple, the
said lug being adapted to overlap the end of
the tin-foil strip in eclectrical contact there-
with, a strip of transparent non-conduecting
material—such as glass or mica—adapted to
rest upon the shoulder of the longitudinal
cavity, and constituting one of the sides of the
said cavity, and terminal pieces or caps inter-
nally threaded and adapted tobe screwed up-
on the ends of the non-conducting rod,and to
form an electrical connection by means of the
metal plate with the fusible conductor, and
also to hold in place the several elements of
the protector, as specified. |

5. The combination, in a circuit-protector,
substantially as hereinbefore described, of a
fusible safety-strip of metal foil or wire, an
mclosing-case of hard rubber or similar non-
conducting material, a plate or strip of glass
or mica constituting one side of said case,and
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metal end piecesor caps adapted tobe secrewed
to the end of the inclosing-case, thereby con-

necting with the fusible conductor and secur-

ing the same, together with its transparent

cover, the said caps also being provided ex-
ternzﬂly with binding-screw terminals for at-
tachment to the main line, for the purposes
specified.

6. The combination, with a clreult protect
or constructed, as descrlbed oi a grooved non-
conducting rod., a fusible metal strip or wire
placed in said groove, and conducting termi-

nal caps for the said rod connecting with the:
fusible strip and having binding-screws at-

tached thereto,of an electric circuit and stand-

uuuuuu

ards carrying prcgecbmw wires or Tods mount-

ed on 2 suitable base and permanently con-
nected with the said circait, the said project-
ing wires being adapted for connection with
the protector binding-screws, whereby the
said protector is included in the cireunit, sub-

stfmtmlly as and for the purposes set forth |
- .Intestimony whereof I have signed my name

to this specification, in the presence of two

subseribing witnesses, this 24th day of No-
vember 1884.

Witnesses:
(GE0. WILLIS PIERCE,
THoS., D. LOCEKWOOD.
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THEO. N. VAIL.
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