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To all whom Tt may concern:

Be it known that I, OTT0 C. HOFFMANN, &
citizen of the United States, residing at Chi-
caco, in the county of Cook and State of 1lli-
nois, have invented certain new and useful
ImprovementsinThermal Circuit-Protectors,
of which the following is a specification.

One of the objects of this invention is the
production of a circait-protector having a fu-
sible connection for permitting the opening
of the protected circuit, also having means
for automatically restoring the fusible con-
nection, so that the protector may be used an
indefinite number of times without repairs.

A furtherobject of theinvention is the em-

bodiment of such an instrument in compact
and simple form.

In the accompanying drawings, Figure 1 18
longitudinal central section through a circuit-
protector embodying the features of my in-
vention. IKig. 2 is a perspective view of the
circult-protector. Kig. 3 is a transverse sec-
tion on dotted line 3 3 of Fig. 1. Fig. 41is a
perspective view of the spring-fingers heid
normally in contact with relatively stationary
ears by means of the melting of a film of sol-
der connecting the fingers with the ears. Iig.
5 is a longitudinal central section through a
circuit-protector, illustrating a modified form
of my invention. Ifig. 6 illustrates the cir-
cuit-protector-in operative relation with cir-
cuit connections.

In the embodiment herein shown of my in-
vention I provide a cylindrical body portion
1, formed of insulating material, and mount
on said body portion the two end pieces 2 and
3, which end pieces are secured to said body
portion by means of the pins 4. 'I'he end
piece 2 is provided with a neck & and Hanged
head 6, while the end plece 5 has two ears 7,
with an opening 8 between sald ears. With-
in the body portion 1 and extending axially
thereof is a small graphite peneil 9, bearing at
one end against the U-shaped spring 10 and
at its other end seated in a socket-piece 11.
The socket-piece 11 has an annular base 12
and an integral stud 13 projecting from the
rear side of said disk. Two integral spring-
fingers 14, united by a base portion 15, lie be-
tween and contact the two ears 7, being se-
cured to the base portion 12 of the socket-
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piece by means of said stud 13, which passes
through a snitable opening in the base portion
15 of said spring-fingers and is riveted down
upon said base portion. The spring-fingers
14 are formed with diverging outer ends 10,
and sald fingers are held rigidly in contact
with the ears 7 by means of films 17 of solder
having a low melting-point. The spring-lin-
oers 14 are provided at their upper and lower
edges with outwardly-extending flanges 15,
the purpose of which flanges is to keep the
solder films 17 covered 1n order t0 prevent the
escape of the solder when that metal is melsed.

The protector herein illustrated is intended .

to be used between two springs 19 and 20,
provided with slots 21 and 22, respectively,
at their upper ends for receiving the neck 5
of the end piece 2 and the outer ends of the
spring-fingers 14, These springs have a ten-
dency to separate, thespring 20 being adapted
to contact the ground connection 23, but held
from contact therewith by the spring-fingers
14, The springs 19 and 20 form a portion of
the cireuitin which the instrument to be pro-
tected is placed, which circuit 1s completed
by mounting the protector between the free
oends of said springs, as shewn 1n Figs, 1 and
6. 'The ecircuit through said protector, be-
ginning at the spring 19 comprises the end
piece 2, the U shaped spring 10, the graphite
pencil 9 the socket-plece 11, and the end
plece 3, ineludinm the ears 7, the solder films
17, and the spring-fingers M

In the normal use of the pr otector the usual
current passes through the circuit of said pro-
tector from the Spring’ 19 to the spring 20.
When a current of a high intensity trespasses
upon the circuit, it generates a considerable
amount of heat in passing through the graph-

ite pencil 9,which heat is transmitted through

the socket-piece 11, the ears 7, and the spring-
fingers 14 to the solder films 17, melting said
Soldel and permitting the spring-fingers 14 to
be separated from tlﬁe ears 7 by the s 1pplpg
action of the spring 20 in slipping over the
diverging ends 16 of said spring-fingers, thus
111@0113111(3&11}? breaking the circuit. "LThe

spring 20 nnmedwtely contacts the ground
connection 23, grounding one side of the cur-
rent, and the spring-fingers 14 by reason of
their elasticity return to the ears 7 , embaoed-
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ding themselves in the still warm solder of | said ears; afusible solderconnection between

the films 17. Inasmuch as the cirenit is now
open, the heat subsides and the solder films
cool, firmly reuniting the spring-fingers 14
with the ears 7. The circuit is reéstablished
by flexing the spring 20 into the position

‘shown in Fig. 1 and slipping the spring-fin-

gers 14 into the slotted opening 22 of said
spring 20,

In the modified form illustrated in Fig. 5 a
coll 9% of fine German-silver wire, surround-
Ing the ears 7, is substituted for the graphite
pencil 9. This wire is of high resistance and
18 heated when a current of any considerable
Intensity passes over the circuit of the pro-
tector. "The application and action of this
modified form of protector are the same as

- hereinbefore deseribed.
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1t is apparent that various changes might
be made in the constructions herein shown
and described without departing from the
spirit and scope of my invention, wherefore
I desire to have it understood that I do not
limit myself to the precise details herein set
forth.

I claim as my invention—

1. In a thermal ¢ircuit-protector, in combi-
nation, a fixed member; a spring; a spring-
finger fixed with relation to said fixed mems-
ber and tending fo lie in contact therewith,
which finger is adapted to hold said spring
flexed, said spring tending to separate the
spring-finger from said fixed member; and a
solder connection between said fixed member
and sald spring-finger. |

2. In a thermal circuit-protector, in combi-
nation, a fixed member; a spring; a spring-
finger fixed with relation to said fixed mem-
ber and tending to lie in contact therewith,
which finger is adapted to hold said spring
flexed, said spring tending to separate the
spring-finger from said fixed member: a solder
connection between said fixed member and
sald spring-finger; and a substance offering
comparatively high resistance to the passage
of an electric current, in proximity to said
solder connection.

3. In a thermal circuit-protector, in combi-
nation, two ears; a spring-finger adapted to
lie in contact with each one of said ears; a
spring adapted to be held flexed by said spring-
fingers and tending to separate said spring-
fingers from said ears; and s fusible solder
connection between each one of said ears and
its spring-finger.

4. In a thermal circuit-protector, in combi-
nation, two ears; a spring; a spring-finger
adapted to lie in contact with each one of said
oars and to holdsaid spring flexed, said spring
tending to separate the spring-fingers from
sald ears; and a fusiblesolder connection be-
tween each of said ears and its spring-finger.

5. In a thermal circuit-protector, in combi-
nation, two ears; a spring; a spring-finger
adapted tolie in contact with each one of said
earsand tohold saidspring flexed, said spring
tending to separate the

each of said ears and its spring-finger; and a
substance offering comparatively high resist-
ance to the passage of an electric current, in
proximity to said solder connection.

0. In a thermal circuit-protector, in combi-
nation, & fixed member; a spring; a spring-
finger fixed with relation to said fixed mem-
ber and tending to lie in contact therewith,
which {inger has a projection adapted to en-
gage sald spring to hold the latter flexed, said
projection also causing said spring to tend.to
separate sald spring-finger from said fixed
member; and a fusible solder connection be-
tween said fixed member and said spring-fin-
oer,

7. In athermal circuit-protector, in combi-
nation, a fixed member; a spring; a spring-
inger fixed with relation to said fixed mem-
ber and tending to lie in contact therewith,
which finger has a projection adapted to en-
gage sald spring to hold the laiter flexed, said
projection also causing said spring to tend to
separate said spring-finger from said fixed
member; a fusible solder connection between
sald fixed memberandsaid spring-finger; and
a substance offering cocmparatively high re-
sistance to the passage of an electric current,
In proximity to said solder connection.

3. In a thermal eircuit-protector, in combi-
nation, two ears; a pairof spring-fingers hav-
1ng inclined outer ends, said fingers adapted
to lie between said ears, each of said fingers
contacting one of the ears; a fusible solder
connection between each one of said ears and
1ts spring - finger; and a spring having an
opening adapted to receive the outer ends of
said spring - fingers, said spring being held
flexed by said fingers when the fingers are
held by said solder conneection but tending to
separate said fingers from said ears.

J. In a thermal circuit-protector, in combi-
nation, two ears; & pairof spring-fingers hav-
ing inclined outer ends, said {ingers adapted
to lie between said ears, each of said fingers
contacting one of the ears; a fusible solder
connection between each one of said earg and
1ts spring-finger; a spring having an opening
adapted to receive the outer ends of said
spring-fingers, said spring being held flexed
by sald fingers when the fingers are held by
sald solder connection but tending to sepa-
rate sald fingers from said ears; and a graph-
1te pencil in an electrie cireuit, in proximity
to sald solder connection.

10. In a thermal circuit-protector, in com-
bination, acylindrical body portion; asocket-
piece therein; a graphite pencil in said
socket-plece; two ears fixed with relation to
sald body portion; two spring-fingers having
inclined projections, fised with relation to
sald socket-piece and adapted to lie in con-
tact with said ears; and a spring adapted to
he engaged by said projections and to be held
flexed by said spring-fingers when said fingers
are held by said solder connection in contact

spring-fingers from | with said ears.
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11. In a thermal circuit-protector, in com-
bination, a body portion; two end pieces in-
sulated from said body portion; a graphite
pencil within said body portion; a socket-
piece for said pencil, in electric connection
with one of said end pieces; a spring for elec-
trically connecting the graphite pencil with
the other one of said end pleces; two ears on
one of said end pieces; a pair of spring-fin-

oeors secured to said socket-piece, said spring-
fingers having inclined outer ends and adapt-
ed to contact said ears; a fusible solder con-
nection between said ears and said spring-
fingers; and a spring adapted to engage the
inclined ends of said spring-fingers and to be
held flexed by said fingers when said fingers

A

5

I are held by their solder connection in contact

with said ears. -

12. In a thermal circuit-protector, in com-
bination, twofixed members; apairofspring-
fingersadapted to lie between sald fixed mem-
bers, said fingers having inclined outer ends
and outwardly - extending {flanges at their
lower edges; a fusible soider connection be-
tween said spring-fingers and said fixed mem-
bers; andaspring having an openingadapted
to receive the outer ends of said spring-fingers

and to engage the inclined portions thereof.
OTTO C. HOFFMANN.

Witnesses:
L. 1.. MIiLLER,
GEORGE L. CHINDAHL.
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