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My invenion relates to electrical protective de-
vices and it is the object of my invention to pro-
vide a protector for electric circuits which will
protect electric circuits as well as apparatus
served thereby, from damage arising from rela-
tively small overloads which may become harm:-
ful by reason of their sustained duration, as well
as from heavy overloads and short circuits, but
that will not operate or open the circuit on
harmless overloads—overloads having a magni-

.tude and/or duration so small that no injury

could result therefrom.

It is a well known fact that electric motors,
particularly alternating current motors when be-
ing started draw currents very much in excess
of the currents required to keep them running
under full load. For example, a motor drawing
five amperes when running at full load might
require a starting current of from 12 to 40 am-
peres, depending on the type of motor and the
load under which it is started. While it is true
that the duration of these starting currents is
relatively short, yet the time lag of the ordinary
electric fuse in the small sizes is still shorter..

As a result, if an attempt is made to protect a
small motor with the ordinary fuse, it will be

- found that a 5 or 6 ampere fuse on a 5 ampere
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motor will blow every time the motor is started.
A larger size fuse must therefore be used, pos-
sibly a 10 ampere fuse. In that event it is easy
to see, that if the motor were overloaded 100%,
the fuse still would not blow and as a consequence

_ the motor would be destroyed.

Thermal overload devices having an operating
time lag greater than that of the ordinary type of
fuse have been used heretofore, but such devices
do .not lend themselves to protection against
short circuit and are usually destroyed by a
short circuit unless the additional protection of
a fuse in the circuit is provided. In other words,
with that type of device a fuse must also be in-
stalled.

One of the difficulties with many forms of
electrical protective devices Is that they can-
not be used in any and all locations because
of their large size and/or because of their not
being sufficiently enclosed to prevent the ighi-

tion of readily inflammable material that might

be near the device when it operates.

By my-invention, I provide a device which em-~
bodies within itself the desirable characteristics
of both thermal cutout and fuse, and it is a fur-
ther object of my invention to provide such a de-
vice in an enclosure and of comparatively small
dimensions, so that it may be used wherever an

(CL '200—123)

ordinary fuse was formerly employed and so that
it may be empioyed as.a replacement unit for
all fuses of ordinary type.

Another object of my invention is to provide
a protective device of the class described adapted g
for introduction in an electric circuit, which has
its operating elements positively bonded in cir-
cuit relation, to avoid undue heating that might
cause needless and useless blows, and to avold
sparking and radio interference. 10

Yet a further object of my invention is to pro-
vide a protective device of the class described, of
simple and economical construction and which
may be manufactured at a cost closely approxi-
mating the manufacturing cost :of an ordinary 15
fuse of corresponding capacity.

These and additional objects and advantages
will hereinafter appear from the following de-
tailed description and -accompanying drawing
describing and illustrating several presently pre-
ferred embodiments of my invention.

In the drawing Fig. 1 is a sectional elevation
through a protective device of the plug type; Fig.
2 is a plan view of the device illustrated in Fig.
1; Fig. 3 Is a longitudinal sectional view of a pro- 25
tective device of cartridge type, and Fig. 4 is a
longitudinal sectional view through a protective
device of cartridge type of modified construc-
tion, as compared to the device illustrated in Fig.

3. Referring now by characters of reference to the 34
drawing, 6 is a body of insulationmaterialonwhich
are carried contacts comprising screw shell 7 and
cenfer contact 8. 9 is a top cap which in com-~
bination with the disc 10 serves as a closure for
the device. 11 is a heat coil unit or resistance g5
element having wire {2 wound thereon, fo serve

as & heat coil, said wire being electricaily con-
nected to the center contact 8. 13 Is a quaniity

of low melting poini solder or fusible material
held within the heat coil unit {{ and connected 4¢
to the wire 12. {4 is a fuse link connected to
the solder 13 at one end and to .the contact 7 at
the other end. {5 is a spring attached to the
fuse link {4 near the solder 13. 16 is g bar seated

in the groove {7 of the body and is employed 45
to keep the spring §5 in tension.

Figure 3 shows a cross-sectional view of my
invention embodied in a carfridge. 21 is g tube
made of insulation material o which are at-
tached coniacts 22 and 23, (method of fasten- po
ing not shown). ! ig g heaf coll unit or re-
sistance element having wire {2 wound thereon
to serve as a heat coil, said wire being clectrically
connected to the contact 22. {3 is a quantity of
low melting point solder or fusible material held s5
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within the heat coil unit 11 and connected with
the wire 12. {4 is a fuse link connected to the
solder 18 at one end and to the contact 23 at
the other end. I8 is a spring attached to the
fuse link (4 near the solder (3. 24 is a bar
and is employed to keep the spring 15 in tension.

The fuse link i4 in either of these types may
be a one piece fuse wire or strip or a multiple of
them or it may be a fuse wire or strip with ter-
minals of other or same material attached at one
or both ends. In either type, the fuse link is con-
siderably heavier than would be used in an ordi-
nary fuse having the same ampere rating as the
protector. For example in a 5 ampere protector
the link used might be such as would ordinarily
be used in a 15 ampere fuse. The fuse link, how-
ever, is not depended on to determine the rating
of my protector but is designed to blow only on
extremely heavy overloads or short circuits. The
heat coil is so designed that when the current
exceeds that for which a protector of this kind
is designed sufficient heat will in time be gen-
erated and conducted to the holding means 13 to
cause it to soften or release its hold. As soon as
this happens the spring pulls out the end of the
fuse strip and thereby opens the circuit. On ex-
tremely heavy overloads or short circuits the fuse

lInk will fuse and open the circuit before suf- -

ficient heat has been conducted to the solder 3
t6 soften or melt it.

In other words this device has two separate and
distinct points of operation. The point at which
operation will take place is dependent on circuit
conditions. On the lower overloads the circuit
is opened at the low melting point solder 13 by
means of the spring; on the heavier overloads
the fuse link is melted and on short circuits is
volatilized without the spring having become op-
erative.

The wire (2 might burn out at reasonably
heavy overloads but it is so proportioned and
arranged that it will not volatilize on short cir-
cuits, so that only the fuse link is volatilized and
thereby the amount of metal volatilized on a
short circuit and the pressure generated thereby
are held to a minimum. Therefore the device
will operate safely, and without igniting readily
inflammable material that might be near the

device, all of which are absolutely necessary re- .

quirements on any device of the enclosed type.

In view of the fact that the lighter overloads
cannot cause fusing of the fuse link and that the
opening of the circuit on such overloads is de-
pendent upon the time it takes the wire 12 to heat
up the unit {1 and soften or melt the solder 183, it
is obvious that an extremely long time lag on
such lower overloads can be provided by my in-
vention.

At the same time, the fuse link blows on ex-
tremely high overloads or short circuits thereby
opening the circuit without any delay whatever.
The nature of my device accordingly is such that
it can be made to provide extremely long time
lag at low overloads and yet perform on heavy
overloads or short circults as well as the ordinary
enclosed fuse.

It will be seen that the tuse link M is connected
directly to the solder i3 and held thereby. This
construction is preferred as it provides an ex-
tremely simple form, one that makes it possible
to put the complete protector in a case no larger
than that required for plain fuses of similar ca-
pacity. This is important, as millions of fuse
blocks are already installed, in which fuses are
now being used, and from which entirely inade-
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quate protection, in fact no motor protection, is
now being obtained. These blocks are almost en-
tirely equipped with contacts of standardized di-
mensions in accordance with the National Electric
Code. With my device, it is possible to remove
the fuse and insert in its place without any instal-
lation expense whatsoever, one of these protec~
tors, giving all the protection obtainable from
thermal cutouts, and retaining all the line and
short circuit protective qualities of the fuse that
was replaced.

This construction also makes it possible to
manufacture such a device at the lowest possible
cost. It eliminates all useless or unnecessary
parts and provides a construction so extremely
simple as to apparently preclude any possibility
of failure of any of these devices. Being attached
directly to the solder of the heat coil unit, it in-
sures positive contact and makes possible a device
having the lowest electrical resistance, eliminat-
ing sources of possible trouble. Another im-
portant feature is that it keeps down to a mini-
mum the amount of metal, so as to insure safe
operation on short circuits. '

Metals of high current carrying capacity can be
used for the fuse link |14 in my device as the high
melting points such metals usually have is not
objectionable. Such metals make it possible to
reduce to an absolute minimum the amount of
metal required, thereby keeping the pressures
generated on a short circuit down to a minimum.
The high melting point of such metals is not par-
ticularly objectionable as far as short circuit op-
eration is concerned because the action is so rapid
that the enclosure and the parts thereof cannot
be raised to a very high temperature. If a metal
of high melting point is used in a link that must
operate or blow on light overloads, as in an ordi-
nary fuse, such high melting point is highly ob-
jectionable because the fuse strip is raised to its
melting point slowly, so slowly that the enclosure
might be destroyed or the soldered connections

. be melted by the high temperature continued for

some time.” In my device, the fuse link 14 is not
called upon to function on light overloads. Its
purpose is practically limited to operation on
short circuits and it remains comparatively cool
when the device is subjected to a light overload.
Thereby full advantage can be taken of the de-
sirable qualities of high melting point metals

- without any of their disadvantages being expe-

rienced.

While the fuse link may consist of a wire or
strip with one or two terminals of various designs
attached I prefer to make this link without any
terminals at the end thereof. When the heat
coil is overloaded and heats the solder to the
softening point, and the spring pulls the fuse link
out of the solder, opening the circuit, an arc natu-
rally occurs. By using the link without any ter-
minal this arc occurs on fuse metal specially se-
lected for handling an arc without prolonging
the arc unnecessarily, and without generating
excessive pressures.

The spring is attached to the fuse link 14 at a
point near an end of the link, which would of
course be near the solder 13, or actually within
such solder., When the protector operates on a
light overload, the arc occurs at the ends of the
fuse link. By attaching the spring near the end
of the link, maximum distance .is obtained for
breaking the arc. This is particularly important
due to the usually extremely limited dimensions
of the enclosure. By this arrangement only an
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Jjected to the strain of the spring, and obviously
none of the fusing portion is subjected to such a
strain, Thus the possibility of injury to the pro-
tector from jolts or jars, or from vibration is
reduced to & minimum, if not completely elimi—
nated.

The spring is attached to the fuse link in an
extremely simple manner. By using a coil spring,
and making the link flat with a widened portion
{8 near the inner end, it is possible to attach the
spring to the link by merely passing the link
through one of the coils of the spring, and then
fastening the link to or in the solder, the widened
portion of the link serving to hold the spring at
the correct point. _

It will also be seen that the spring is removed
as much as possible from the link. In this way,
injury to the spring from the heat of the fuse
link is reduced to a minimum, so that the spring
will retain its effectiveness, no matter how long
This arrange-
ment also guards against the possibility of the
link bearing on the spring to prevent its func-
tioning. ‘This i{s particularly important when it
is desirable to use an extremely light spring,
which could be held from operating very easily.

Fig. 4 shows a cross-sectional view of a cart-
ridge type protector designed particularly for
higher voltages, such as 600 volt circuits. 21 is a
tube of insulating material to which are attached
contacts 31 and 32 (method of fastening not
shown), I{ is a heat coil unit or resistance ele-
ment having wire 12 wound thereon to serve as
a heat coil, {3 is a quantity of low melting point
solder or fusible material held within the heat
coil unit fi. 14 is a fuse link connected to the
solder 13 at one end and to the contact 32 at
the other end. 15 is a spring attached to the fuse
link {4 near the solder 13. 33 is a bar, rod or pin
which rests on the end of the tube 21 to keep the
spring 15 in tension. 34 is an auxiliary fuse
link surrounded by arc extinguishing filler and
enclosed in the tube 35 and contacts 36 and 37.
‘With this type of protector, an extra fuse link
is provided to insure safe operation on short cir-

cuits of high voltage and great capacity. When .

the protector is subjected to a heavy short cir-
cuit, both fuse links may be blown. On ordinary
short eircuits and heavy overloads, only the fuse
link 34 would be blown. Therefore on most oc-
casions when a protector of the kind shown in
Fig. 4 is called upon to operate, the fuse link 14
is not volatilized. On light overloads this fuse
link of course opens the circuit by being sepa-
rated from the solder I3 by reason of the
spring 185.

In Figs. 1 and 2 the spring {5 is completely
eliminated from the electrical circuit. While the
spring may be partly melted from the volatiliza~
tion of the fuse strip, due to its close proximity,
it is obvious that the spring will not add to the
pressures generated when a short circuit occurs
if it is so insulated. The importance of keep-
ing the pressure generated on a shert clrcuit
down to a minimum is obvious when the pro-
tector is made with an enclosure or case of tho
same or approximately the same size as thab
used on a plain fuse of the same capacity. This
arrangement also eliminates any possibility of
heat being generated in the spring through the
passage of an electric current, thus guarding
against any loss of tension of the spring. Insu-
lating one end of the spring is accomplished by
reason of the bar (6 in Fig. 1 being seated in
the groove 1T of the insulation body. In the

3

cartridge type fuse of Fig. 3 it can readily be
accomplished by making the bar 24 of insulation
material.

Fig. 4 shows the spring in electncal contact
with the contact 32." The bar 33 may be of metal
for purpose of economy in manufacture. With
this construction the spring is in parallel with
the fuse link {4. Whenever it might be of ad-
vantage to allow the spring to form a part of the
electric circuit, I prefer to make such spring of
the extension coil type. I thereby obtain Iess
heating of the spring in ordinary service and less
metal volatilized on short circuit. The coil form
permits me to use a longer length of smaller
spring metal than would any other practicable
form. Spring material is usually of higher spe-
cific resistance than such metals as would be
used for fuse links. Accordingly the resistance
of the spring may easily bée made so much greater
than the resistance of the fuse link that when the
two are in parallel but a very small portion of
the fotal current will pass through.the spring and
consequently the spring is not heated on ordinary
lcads or overloads and is not volatilized on short
circuit to add to the internal pressure.

For example, I find the resistance of a very ef-
feciive spring to be 0.48 ochm and the resistance
of a desirable form of fuse link to be 0.0033 ochm.
It can be seen that even if the end of the spring
were soidered to the ferrule of the fuse it would
carry about 1/150th of the totsl current.
practice the contact between thz spring and the
ferrule not being soldered adds ¢ the resistance
and the coil shape of the spring causes it to have
a considerable amount of self-inductance, conse-
quently the current through the spring on a short
circuit would be even less a part of the whole
current than their measured resistances would in-
dicate. Experiments in short circuiting these
fuses show that a comparatively small proportion
of the total current passes through the spring
as it is left almost intact while the fuse link is

Tor the most part consumed.

‘While I have shown and described several forms
or embcdiments of my invention I do not desire
to be restricted to the exact details of construc-
tion noted herein for it will be apparent to those
skilled in the art that various modifications of
construction details, such for Instance as the
form of the heat producing resistance element
and other details, can be made without depart-

“ing from the spirit of my invention. What T

claim as new and desire to secure by Letters Pat-
ent is:

1. In a protector for electric circuits, an en-
closure comprising a body of insulation material
having electrical contacis mounted thereon, a
protective device substantialiy enclosed therein,
said device comprising a resistance element, fus-
ible material, said resistance element being adapt-
ed to heat said fusible material whereby it may
be softened by a current of predetermined mag-
nitude, a fuse link and an extension coil spring,
one of which is held by said fusible material,
said fuse link being adapted to carry said current
without fusing but having a portion thereof
adapted to be fused by greater currents before
said fusible material can be heated sufficiently to
soften, said spring being adapted to open the cir-
cuit when said fusible material becomes softened,
said fuse link and spring being attached to each
other at a point relatively near the end of said
fusible material, said spring having the greater
portion of its length spaced apart from said
resistance element.

In
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2. In a protector for electric circuits, an en-
closure -comprising a body of insulation material
having electrical contacts mounted thereon, a
protective device substantially enclosed therein,
said-device comprising a resistance element, fus-
ible material, said resistance element being adapt-
ed to heat sald fusible material whereby it may
be softened by a current of predetermined mag-
nitude, a fuse link and an extensjon coil spring,
one of which is held by said fusible material, said
fuse link being adapted to carry said current
without fusing but having a portion thereof
adapted to be fused by greater currents before
sald fusible material can be heated sufficiently
to soften, said spring being adapted to open the
circuit when' said fusible material becomes sof-
tened, said fuse lnk having its fusing portion
free from any ‘tension provided by the spring,
and disposed, relative to said spring, to carry sub-
stantially greater current than said spring.

3. In a protector for electric circuits, an en-
closure comprising a body of insulation material
having electrical contacts mounted thereon, a
protective device substantially enclosed therein,
said device comprising a resistance element, fus-
ible material, said resistance element being adapt-
ed to heat said fusible material whereby it may
be softened by a current of predetermined mag-
nitude, a fuse link and an extension coil spring,
one of which is held by sald fusible material,
sald fuse link being adapted to carry said cur-
rent without fusing but having a portion there-

~ of adapted to be fused by greater currents before
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said fusible material can be heated suffiiciently
to soften, said spring being adapted to open the
circult when said fusible material becomes sof-
tened, said spring having the greater portion of
its length spaced apart, and disposed relative to
said fuse link whereby to carry substantially
less current than said fuse link; sald fuse link
having its fusing portion free from any tension
provided by the spring.

4. In a protector for electric circuits, an en-

closure comprising a body of insulation material
having electrical contacts mounted . thereon, a
protective device substantially enclosed therein,
said device comprising a resistance element, a
fuse link, holding means to electrically connect
saild element and link, said resistance element be-
ing adapted to heat said holding means whereby
a current of predetermined magnitude may cause
sald holding means to weaken its holding power,
said fuse link being adapted to carry said current
without fusing but having ‘& portion thereof

adapted to be fused by greater currents before .

said holding means can be heated sufficiently to
weaken its holding power beyond a predeter-
mined point, a spring adapted to disconnect said
fuse link and resistance element when the hold-
ing power of said holding means has been weak-
ened to a predetermined point, said spring en-
gaging the fuse link at a point between its tus-
lng portion and said resistance element.

5. In a protector for electric circuits, an en-

‘closure comprising & body of insulation material

having electrical contacts mounted thereon, a
protective device substantially enclosed therein,
sald device comprising a resistance élement, a

"fuse link, holding means to electrically connect

sald element and link, said resistance element be-
ing adapted to heat said holding means whereby
a current of predetermined magnitude may cause
sald holding means to weaken its holding power,
said fuse link being adapted to carry said current

2,111,749

without fusing but having a portion thereof
adapted to be fused by greater currents before
sald holding means can be heated sufiiciently to
weaken its holding power beyond a predetermined
point, a spring adapted to disconnect said fuse
link and resistance element when the holding
power of sald holding means has been weakened
to a predetermined point, said spring being an
extension coll spring and connected in parallel
with said fuse link.

6. In a protector for electric clrcults an en-
closure comprising a body of insulation material
having electrical contacts mounted thereon, a
protective device substantially enclosed therein,
said device comprising a resistance element, a
fuse link, holding means to electrically connect
sald element and link, said resistance element be-
ing adapted to heat said holding means whereby

10

a current of predetermined magnitude may cause

said holding means to weaken its holding power,
said fuse link being adapted to carry said current
without fusing but having a portion thereof
adapted to be fused by greater currents before
said holding means can be heated-sufficiently to
weaken its holding power beyond a predeter-

‘mined point, a spring adapted to disconnect said

fuse link and resistance element when the hold-
ing power of saiC holding means has been weak-
ened to a predetermined point, said spring en-
gaging the fuse link at a point between its fus-
ing portion and sald resistance element and hav-
ing the greater portion of its length spaced apart
from said fuse link.

. 7. In a protector for electric circuits, an en-

» closure comprising a body of insulation material

having electrical contacts mounted thereon, a
protective device substantially enclosed therein,

‘sald device comprising a resistance element, a

fuse link, holding means to electrically connect
sald element and link, said resistance element
being adapted to heat said holding means where-
by a current of predetermined magnitude may
cause sald holding means to weaken its holding
power, sald fuse link being adapted to carry sald
current without fusing but having a portion
thereof adapted to be fused by greater currents
before said holding means can be heated suf-
ciently to weaken its holding power beyond a
predetermined point, a spring adapted to dis-
connect said fuse link and resistance element
when the holding power of said holding means
has been weakened to a predetermined point, said

_spring engaging the fuse link at a point between

its fusing portion and said resistance element, one
end of said spring being arranged to prevent
transmission of current therethrough.

8. In a protector for electric circuits, an en-
closure comprising a body of insulation material
having electrical contacts mounted thereon, a
protective device substantially enclosed therein,
said device comprising a resistance element, a
fuse link, holding means to electrically connect
said element and link, said resistance element
being adapted to heat said holding means where-
by a current of predetermined magnitude may
cause said holding means to weaken its holding
power, said fuse link being adapted to carry said

‘current without fusing but having a portion

thereof adapted to be fused by greater currents
before said holding means can be heated suffi-
clently to weaken its holding power beyond a pre-
determined point, a spring adapted to disconnect

holding power of said holding means has been
weakened to a predetermined point, one end of

45
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sa.id spring being arranged to prevent transmis-
sion of current therethrough, said fuse link hav-
ing its fusing portion free from any tension pro-
vided by the spring.

9. In a protector for electric circuits, an enclo-

" sure comprising a body of insulation material

having electrical contacts mounted thereon, s
protective device substantially enclosed therein,
sald device comprising a resistance element, a
fuse link, holding means to electrically connect
said element and link, said resistance element
being adapted to heat said holding means where-
by a current of predetermined magnitude may
cause said holding means to weaken its holding
power, sald fuse link being adapted to carry said
current without fusing but having a portion
thereof adapted to be fused by greater currents
before said holding means can be heated suffi-
ciently to weaken its holding power beyond a pre-

determined point, a spring adapted to disconnect -

said fuse link and resistance element when the
holding power of sald holding means has been
weakened to a predetermined point, said spring
engaging the fuse link at a point between its fus-
ing portion and said resistance element, and hav-
ing the greater portion of its length spaced apart
from said fuse link, one end of said spring being
arranged to prevent transmission of current
therethrough.

10. In o protector for electric circuits, an en-
closure comprising a body of insulation material
having electrical contacis mounted thereon, a
protective *device substantially enclosed therein,
saild device comprising a resistance element,
fusible material, said resistance element being

adapted to heat said fusible material whereby it °
‘may be softened by a current of predetermined

magnitude, a fuse link and g spring, one of which
is attached to said fusible material, said fuse
link being adapted to carry said current without
fusing but having a portion thereof adapted to
be fused by greater currents before said fusible

material can be heated sufficiently to soften, said.

spring being adapted -to open the circuit when

-said fusible material becomes softened, said fuse

link and spring being attached to each other at
a point relatively snear the end of said fusible
material, said spring having the greater portion
of its length spaced apart from. said resistance
element.

11. In a protector for electric circuits, an en-
closure comprising a body. of insulation material
having electrical contacts mounted thereon, a
protective device substantially enclosed therein,
sald device comprising a resistance element,
fusible material, said resistance element being
adapted to heat said fusible material whereby it
may be softened by a current of predetermined
magnitude, a fuse link and a spring, one of which
is attached to said fusible material, said fuse link
being adapted to carry said current without fusing
but having a portion thereof adapted to be fused
by greater currents before said fusible material
can be heated sufficiently to soften, said spring
being adapted to open the circuit when said
fusible material becomes softened and electrical-
ly dispcsed, reiative to said fuse link, to carry
substantially less current than said fuse link,
said fuse link. having its fusing portion free from
any tension provided by the spring.

12. In a protector for electric circuits, an en-
closure comprising a body of insulation material
having electrical contacts mounted theredn, a
protective device substantially enclosed therein,
said device comprising a. resistance element,

S

fusible material, said resistance element being
adapted to heat said fusible material whereby it
may be scoftened by a current of predetermined

magnitude, a fuse link and g spring, one of which

is attached to said fusible material, said fuse
link being adapted to carry said current without
fusing but having a portion thereof adapted to
be fused by greater currents before said fusible
material can be heated sufficiently to soften, said
spring being adapted to open the ecircuit when
said fusible material becomes softened, said
spring being an extension coil spring and con-
nected in parallel with said fuse link.

13. In a protector for electric circuits, an en-
closure comprising a body of insulation material
having electrical contacts mounted thereon, & pro-
tective device substantially enclosed therein, said
device comprising & resistance element, fusible
material, said resistance element being adapted to
heat said fusible material whereby it may be
softened by a current of predetermined mag-
nitude, a fuse link and a spring, one of which is
attached to said fusible material, said fuse link
being adapted to carry said current without fusing
but having a portion thereof adapted to be fused
by greater currents before said fusible material

‘can be heated sufficiently to soften, said spring

being adapted to open the circuit when said fusible
material becomes softened, said fuse link and
spring being attached to each other at a point
relatively near the end of said fusible material,
said spring having the greater portion of its
length spaced apart from said fuse link and said
resistance element.

14. In g protector for electric circuits, an en-

‘closure comprising a bedy of insulation material

having electrical contacts mounfed thereon, a pro-

. tective device substantially enclosed therein, said

device comprising a resistance element, fusible
material, said resistance element being adapted
to heat said fusible material whereby it may be
softened by 2 current of predetermined mag-
nitude, a fuse link and & spring, one of which is
attached to sald fusible material, sald fuse link
being adapted to carry said current without fus-
ing but having a portion thereof adapted to be
fused by greater currents before said fusible ma-
terial can be heated sufficiently to soften, said
spring being adapted to open the circuit when said
fusible material becomes softened, said fuse link
and spring being attached to each other at &
point relatively near the end of said fusible ma-
terial, one end of said spring being arranged to
prevent transmission of current therethrough.

15. In g protector for electric circuits, an en-
closure comprising a body of insulation material
having electrical contacts mounted thereon, a
protective device substantially enclosed therein,
said device comprising a resistance element,
fusible material, said resistance element being
adapted to heat said fusible material whereby it
may be softened by a current of predetermined
magnitude, a fuse link and a spring, one of which
is attached to said fusible material, said fuse link
being adapted to carry said current without fusing
but having a portion thereof adapted to be fused
by greater currents before said fusible material
can be heated sufficiently to soften, said spring
being adapted to open the circuit when said fusible
material becomes softened, and having the greater
portion of its length spaced apart from sald fuse
link, said fuse link being out of series relation
with said spring and having its fusing portion free
from any tension provided by the spring.

16. In a protector for electric circuits, an en-
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closure comprising a body of insulation material
having electrical contacts mounted thereon, a pro-
tective device substantially enclosed therein, said
device comprising a resistance element, fusible

material, said resistance element being adapted to.

heat said fusible material whereby it may be

‘softened by a current of predetermined mag-

nitude, a fuse link and a spring, one of which is
attached to said fusible material, said fuse link
being adapted to carry said current without fusing
but having a portion thereof adapted to be fused
by greater currents before said fusible material
can be heated sufficiently to soften, said spring
being adapted to open the circuit when said fusible
material becomes softened, one end of said spring
being arranged to prevent transmission of cur-
rent therethrough, said fuse link having its fusing
portion free from any tension provided by the
spring.

17. In a protector for electric circuits, an en-
closure comprising a body of insulation material

. having electrical contacts mounted thereon, a pro-
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tective device substantially enclosed therein, said
device comprising a resistance element, fusible
material, said resistance element being adapted to
heat said fusible material whereby it may be
softened by a current of predetermined mag-
nitude, a fuse link and a spring, one of which Is
attached to sald fusible material, said fuse link
being adapted to carry said current without fusing
but having a portion thereof adapted to be fused
by greater currents before said fusible material
can be heated sufficiently to soften, said spring
being adapted to open the circuit when said fusible
material becomes softened, said fuse link and
spring: being attached to each other at a point
relatively near the end of said fusible material
said spring having the greater portion of its length
spaced apart from said fuse link, one end of said
spring being arranged to prevent transmission of
current therethrough.

18. In a protector for electric circuits, a re-
sistance element, fusible material attached there-
to, said resistance element being adapted to heat
said fusible material whereby it may be softened
by a current of predetermined magnitude, a fuse

link and a spring, one of which is attached to

said fusible material, said fuse link being adapted
to carry said current without fusing but having
a portion thereof adapted to be fused by greater
currents before said fusible material can be heated
sufficiently to soften, said spring being adapted to
open the circuit when said fusible material be-
comes softened, sald fuse link and spring being
attached to each other at a point relatively near
the end of said fusible material said spring hav-
ing the greater portion of its length spaced apart
from said resistance element.

19. In a protector for electric circuits, a re-
sistance element, fusible material attached there-
to, said resistance element being adapted to heat
sald fusible material whereby it may be softened
by a current of predetermined magnitude, a fuse
link and a spring, one of which is attached to said
fusible material, said fuse link being adapted to
carry sald current without fusing but having a
portion thereof adapted to be fused by greater
currents before sald fusible material can be
heated sufficiently to soften, said spring being
adapted to open the circuit when said fusible ma-
terial becomes softened, said fuse link being out
of series relation with said spring and having its
fusing portion free from any tension provided by
the spring.

20. In a protector for electric circuits, a resist-
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ance element, fusible material attached thereto,
said resistance element being adapted to heat said
fusible material whereby it may be softened by a
current of predetermined magnitude, a fuse link
and a spring, one of which is attached to said
fusible material, said fuse link being adapted to
carry said current without fusing but having a
portion thereof adapted to be fused by greater
currents before said fusible material can be heated
sufficiently to soften, said spring being adapted to
open the circuit when said fusible material be-
comes softened, said spring being an extension
coil spring and connected in parallel with said
fuse link.

21. In a protector for electric circuits, a resist-
ance element, fusible material attached thereto,
said resistance element being adapted to heat said
fusible material whereby it may be softened by a
current of predetermined magnitude, a fuse link
and a spring, one of which is attached to said
fusible material, said fuse link being adapted to
carry said current without fusing but having a
portion thereof adapted to be fused by greater
currents before sald fusible material can be
heated sufficiently to soften, said spring being
adapted to open the circuit when said fusible
material becomes softened, sald fuse link and
spring being attached to each other at a point
relatively near the end of said fusible material,
said spring having the greater portion of its
length spaced apart from said fuse link and said
resistance element.

22, In a protector for electric circuits, a resist-

ance element, fusible material attached thereto,
said resistance element being adapted to heat

said fusible material whereby it may be softened
by a current of predetermined magnitude, a fuse
link and a spring, one of which is attached to said
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fusible material, said fuse link being adapted to -

carry said current without fusing but having a
portion thereof adapted to be fused by greater
currents before sald fusible material can be
heated sufficiently to soften, said spring being

-adapted to open the circuit when said fusible ma-

terial becomes softened, said fuse link and spring
being attached to each other at a point relatively
near the end of sald fusible material, one end of
said spring being arranged to prevent transmis-
sion of current therethrough.

23. In a protector for electric circuits, a resist-
ance element, fusible material attached thereto,
said resistance element being adapted to heat said
fusible material whereby it may be softened by &

" current of predetermined magnitude, a fuse link

and a spring, one of which is attached to said
fusible material, said fuse link being adapted to
carry said current without fusing but having a
portion thereof adapted to be fused by greater
currents before sald fusible material can be
heated sufficiently to soften, said spring being
adapted to open the circuit when said fusible ma-
terial becomes softened, and having the greater
portion of its length spaced apart from said fuse
link, said fuse ink having its fusing portion free
from any tension provided by the spring.

24.'In a protector for electric circuits, a resist-
ance element, fusible material attached thereto,
sald resistance element being adapted to heat said
fusible material whereby it may be softened by a
current of predetermined magnitude, a fuse link
and a spring, one of which is attached to said
fusible material, said fuse link being adapted to
carry said current without fusing but having a
portion thereof adapted to be fused by greater
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sufficiently to soften, said spring being adapted to
open the circuit when said fusible material be-
comes softened, one end of said spring being
arranged to prevent transmission of current
therethrough, said fuse link having its fusing por-
tion free from any tension provided by the spring.

25. In g protector for electric circuits, a resist-
ance element, fusible material attached thereto,
sald resistance element being adapted to heat
said fusible material whereby it may be softened
by a current of predetermined magnitude, a fuse
link and a spring, one of which is sttached to
said fusible material, said fuse link being adapted
to carry said current without fusing but having a
portion thereof adapted to be fused by greater
currents before said fusible material can be
heated sufficiently to soften, said spring being
adapted to open the circuit when said fusible
material becomes softened, said fuse link and
spring being attached tc each other at a point
relatively near the end of said fusible material,
said spring having the greater portion of its
length spaced apart from said fuse link, one end
of said spring being arranged to prevent trans-
mission of current therethrough.

26. In a protector of the plug type for electric
circuits, an enclosure comprising a plug of insu-
lation material having electrical contacts mount-
ed thereon, one of said contacts being adapted for
serew thread engagement, a protective device sub-
stantially enclosed therein, comprising a resist-
ance element, & fuse link, holdihg means to elec-
trically connect said element and link, said re-
sistance element being adapted to heat said hold-
ing means whereby a ctirrent of predetermined
magnitude may cause said holding means to
weaken its holding power, said fuse link being

" adapted to carry said current without fusing but

having a portion thereof adapted to be fused by
greater currents before said holding means can
be heated sufficiently to weaken its holding pewer
beyond a predetermined point, a spring adapted
to disconnect said fuse Hnk and resistance ele-
ment when the holding power of sald holding
means has been weakened to & predetermined
point, said spring engaging the fuse link at a
point between its fusing portion and said resist-
ance element,

27. In a protector of the plug type for electric
circuits, an enclosure comprising a plug of insu-
lation material having electrical contacts mount-
ed thereon, one of sald contacts being adapted
for screw thread engagement, & protective device
substantially enclosed therein, comprising & re-
sistance element, fusible material, said resistance
element being adapted to heat said fusible mate-
rial whereby it may be softened by & current of
predetermined magnitude, a fuse link and &
spring, one of which is attached to said fusible
material, said fuse link having the greater por-
tion of its length spaced apart from ssaid resist-
ance element and being adapted to carry said
current without fusing but having a portion
thereof adapted to be fused by greater currents
before sald fusible material can be heated suffi-
ciently to softeén, said spring being adapied to
open the circuit\when said fusible material be-
comes softened.

28. In a protector of the cartridge type for
electric circuits, an enclosure comprising a tube
of insulation material having electrical contacts
mounted thereon, said contacts being adapted to
removably fit the clips of fuse blocks made in
accordance with the National Electric Code, a
protective device substantiaily enclosed therein,

7

comprising a resistance element, a fuse link,
holding means to electrically connect said ele-
ment and link, said resistance element being
adapted to heat said holding means whereby a
current of predetermined magnitude may cause
sald holding means to weaken its holding power,
said fuse link being adapted to carry said cur-
rent without fusing but having a portion thereof
adapted to be fused by greater currents before
sald holding means can be heated sufficiently to
weaken its holding power beyond a predeter-
mined point, a spring adapted to disconnect said
fuse link and resistance element when the hold-
ing power of said holding means has been weak-
ened to a predetermined point, said fuse link
being disposed out of electrical series relation
with said spring and having its fusing portion
free from any tension provided by the spring.

29. In a protector of the cartridge type for
electrio circuits, an enclosure comprising a tube
of insulation material having electrical contacts

mounted theteon, said contacts belng adapted to.

removably fit the clips of fuse blocks made in
accordance with the National Electric Code, a
protective device substantially enclosed therein,
comprising a resistance element, fusible material,
sald resistance element being adapted tc heat
said fusible material whereby it may be softened
by a current of predetermined magnitude, a fuse
link and a spring, one of which is attached tc
sald fusible material, said fuse link being adapted
to carry said current without fusing but having

a portion thereof adapted to be fused by greater-

currents before said fusible material can be heat-
ed sufficiently to soften, said spring being elec-
trically disposed, relative to said fuse link, to
carry substantially less current than said fuse
link, and being adapted to open the circuit when
said fusible material becomes softened and said
fuse link having its fusing portion free from any
tension provided by the spring.

30. In a protector of the plug type for elec-
tric circuits, an enclosure comprising a plug of
insulating material having electrical contacts
mounted thereon, one of saild contacts being
adapted for screw thread engagement, a protec-
tive device substantially enclosed therein com-
prising & resistance element, a mass of electric-
conducting material located adjacent the resist-
ance element adapted to be heated and softened
by a current of predetermined magnitude trav-
ersing the resistance element and having one end
of the resistance element electrically connected
thereto, a fusé link having one end connected
to said mass of electric conducting material and
having the greater portion of its length spaced
apart from the resistance element and adapted
to carry said current without fusing but hgving
a portion thereof adapted to be fused by greater
currents-before seid mass of electric-conducting
material can be heated sufficiently to soften and
& spring engaging the link near its end connected
to the mass of electric-conducting material and
adapted to open the circuit when said mass of
eleciric condueting material becomes softened. .

31. In a protector of the cartridge type for
electric cireuits, an enclosure comprising a tube
of insulation material having electrical contacts
mounted thereon, said contacts being adapted to
removably fit the clips of fuse blocks made in
accordance with the National Electrical Code, a
protective device substantially enclosed therein
comprising a helically wound resistor coil, a fuse
link, & mass of fusible material within the resistor
coil, an end of the resistor coil and of the fuse
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link being electrically connected with each other
and one of sald ends being held by said mass,
the resistor coil being adapted to heat the mass
of fusible material whereby a current of pre-
determined magnitude traversing the coil may
cause the mass to soften and its holding power
to decrease, said fuse link being adapted to carry
said current without fusing but having a por-
tion thereof adapted to be fused by greater cur-
rents before said mass can be heated sufficiently
to reduce its holding power below a predeter.
mined point and a spring having one end engag-
ing the fuse link and adapted to disconnect the
fuse link from the resistor coil when the holding
power of said mass has been reduced to a prede-
termined point, said spring being disposed out of
electrical series relation with said fuse link.

32. In a protector for electric circuits, a resist-
ance element, fusible material attached thereto,
said resistance element being adapted to heat
said fusible material whereby it may be softened
by a current of predetermined magnitude, a fuse
link having one end electrically connected to said
fusible material, said fuse link being adapted to
carry said predetermined current without fusing
but having a portion thereof adapted to be fused
by greater currents before said fusible material
can be heated sufficiently to soften beyond a pre-
determined point and a spring engaging the fuse
link and effective to open the circuit in the device
when the same is traversed by a current of pre-

" determined magnitude and rendered ineffective

to interrupt the circuit when the device is trav-
ersed by currents of greater magnitude.

33. In a protector for electric circuits, an en-
closure comprising a body of insulation material
having electrical contacts mounted thereon, a
protective device substantially enclosed therein,
said device comprising a heat coil unit supported
by and electrically connected to one of the elec-
trical contacts and including an open coil heli«
cally wound resistor, and a mass of electric-con-
ducting material within the resistor having one
end of the resistor coil embedded therein, the re-
sistance coil being adapted to heat the mass of
electric-conducting material whereby a current
of predetermined magnitude may cause a reduc-
tion in the holding power of the mass, a fuse
link having one end embedded in the mass, the
fuse link being adapted to carry said current of
predetermined magnitude without fusing but
having a portion thereof adapted to be fused
by greater currents before said mass can be
heated sufficiently to have its holding power re-
duced below a predetermined point, a spring
adapted to disengage the fuse link from the mass
when the holding power thereof has been reduced
below a predetermined point, one end of the
spring being arranged to prevent transmission of
current therethrough, said fuse link having its
fusing portion free from any tension provided by
the spring. L

34. In a protector for electric circuits, an en-
closure comprising a body of insulation material
having electrical contacts mounted thereon, a
protective device substantially enclosed therein,
said device comprising a resistor electrically con-
nected to and supported by one of said contacts,
a mass of fusible material supported by the re-
sistor and having one end of the resistor con-
nected thereto, the resistor being adapted to heat
the mass whereby a current of predetermined
magnitude may cause a reduction in the holding
power of the mass, a fuse link having one end
connected to the resistor, the fuse link being
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adapted to carry said current of predetermined
magnitude without fusing but having a portion
thereof adapted to be fused by greater currents
before said mass can be heated sufficiently to
have its holding power reduced below a prede-
termined point and a spring engaging the fuse
Iink near one end and adapted to move that end
toward the other end upon softening of the mass
and reduction of its holding power.

35. In a protector of the cartridge type for
electric circuits, an enclosure comprising a tube
of insulation material having electrical contacts
mounted thereon, said contacts being adapted to
removably fit the clips of fuse blocks made in ac-
cordance with the National Electric Code, a pro-
tective device located therein and comprising a
fixed resistance element, a fuse link, a mass of
fusible material rigidly supported by the resist-
ance element, one end of the resistance element
and of the fuse link being connected with each
other and held by the mass, the resistance ele-
ment being adapted to heat the mass relatively
slowly by currents corresponding to moderate
overloads in the circuit to cause the mass to have
a reduced holding power, said fuse link being
adapted to carry moderate overload currents
without fusing but having a portion thereof
adapted to be fused by greater currents before
the holding power of the mass can be reduced
below a predetermined point, a spring adapted
to move the end of the fuse link held by the mass
away from the mass and the resistance element
when its holding power has been reduced below
a certain value, said spring being rendered in-
effective to move the end of the fuse link by the
Iink itself when the protective device is traversed
by currents of greater magnitude.

36. In a protector for electric circuits, an en-
closure comprising a body of insulation material

having electrical contacts mounted thereon, a -

protective device substantially enclosed therein,
said device comprising a resistance element, a
fuse link, holding means to electrically connect
said element and link, said resistance element
being adapted to heat said holding means where~
hy a current of predetermined magnitude may
cause said Lolding means to weaken its holding
power, said fuse link being adapted to carry sald
current without fusing but having a portion
thereof adapted to be fused by greater currents
before sald holding means can be heated suffi-
clently to weaken its holding power beyond a
predetermined point, a spring adapted to discon-
nect said fuse link and resistance element when
the holding power of said holding means has been
weakened to a predetermined point, said spring
engaging the fuse link at a point between its
fusing portion and said resistance element and
having the greater portion of its length spaced
apart from said fuse link, said fuse link having
its fusing portion free from any tension provided
by the spring. )

37. In a protector for electric circuits, an en-
closure comprising a body of insulation material
having electrical contacts mounted thereon, &
protective device substantially enclosed therein,
said device comprising a resistance element, fusi-
ble material, sald resistance element being adapt-
ed to heat said fusible material whereby it may
be softened by a current of predetermined magni-
tude, a fuse link and a spring, one of which is
attached to said fusible material, said fuse link
being adapted to c¢arry said current without
fusing hut having a portion thereof adapted to be

10

15

20

25

30

45

50

66

65 -

70

fused by greater currents before said fusible ma- 75




10

15

20

25

30

35

40

45

50

55

70

2,111,749

terial can be heated sufficiently to soften, said
spring being adapted to open the circuit when
said fusible material becomes softened, said fuse
link and spring being attached to each other at
a point relatively near the end of said fusible
material, said fuse link having its fusing portion
free from any tension provided by the spring.

38. In a protector for electric circuits, an en-~
closure comprising a body of insulation material
having electrical contacts mounted thereon, a
protective device substantially enclosed therein,
said device comprising a resistance element, fusi-
ble material, said resistance element being adapt-
ed to heat said fusible material whereby it may
be softened by a current of predetermined magni-
tude, a fuse link and a spring, one of which is
attached to said fusible material, said fuse link
being adapted to carry said current without fus-
ing but having a portion thereof adapted to be
fused by greater currents before said fusible ma-
terial can be heated sufficiently to soften, said
spring being adapted to open the circuit when
said fusible material becomes softened, said fuse
link being out of series relation with said spring
and having its fusing portion free from any ten-
sion provided by the spring.

39. In a protector for electric circuits, a re-
sistance element, fusible material attached
thereto, said resistance element being adapted
to heat said fusible material whereby it may be

- softened by a current of predetermined magni-

tude, a fuse link and a spring, one of which is at-
tached to said fusible material, said fuse link
being adapted to carry said current without fus-
ing but having a portion thereof adapted to be
fused by greater currents before said fusible ma-
terial can be heated sufficiently to soften, said
spring being adapted to open the circuit when
said fusible material becomes softened, said fuse
link and spring being attached to each other at
a point relatively near the end of said fusible
material. ’ )

40. In a protector for electric circuits, a re-
sistance element, a fuse link having a portion
adapted to fuse at currents in excess of a prede-
termined value, holding means in contact with
the link normally maintaining it in electrical
connection with the resistance element, said hold-
ing means being adapted to be heated by the re-
sistance element and to lose its holding power
at currents in excess of a second lower predeter-
mined value and circuit opening means adapted
to break the electrical circuit in the protector
when the holding means has lost its holding pow-
er, the fusing portion of the link being free of
stress caused by the circuit opening means.

41, In a protector for electric circuits, a uni-
tary structure comprising a casing, a resistance
element and a fuse link in said casing, means
normally contacting one end of the link and one
end of the resistace element to hold them in elec-
trical connection with each other, said resistance
element being adapted to heat said holding means
whereby a current of predetermined magnitude
may cause it to lose its holding power and means
engaging said one end of the fuse link and effec-
tive tc open the circuit when the holding means
has lost its holding power.

42, In a protector for electric circuits, a re-
sistance element, a fuse link having a portion
adapted to fuse at currents in excess of a prede-
termined value, holding means in contact with
both said fuse link and said resistance element
positively bonding fthem together in electrical
conducting relation, said holding  means heing
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adapted to be heated by the resistance element
and to lose its holding power at currents in ex-
cess of a second lower predetermined value and
means effective to open the circuit by breaking
said bond when said holding means has lost its
holding power, the fusing portion of the link
being free of stress caused by the circuit opening
means.

43. In an overload protective device, a unitary
structure comprising a casing containing a re-
sistance element, a fuse link having a porfion
adapted to fuse at currents in excess of a prede-
termined value, holding means normally main-
taining the fuse link and the resistance element
in series electric connection with each other, said
resistance element being adapted to heat said
holding means whereby a current of predeter-

10

mined magnitude may cause said holding means -

to weaken its holding power and circuit opening
means engaging said fuse link, becoming effective
to break said electrical connection when said
holding means loses its holding power, said cir-
cuit opening means being substantially free of
current flow therethrough, said fusing portion of
the link being free of stress caused by the dis-
connecting means. ’

44, In a protector for electric circuits, a re-
sistance element, a fuse link having a fusing por-
tion adapted to fuse at currents in excess of a
predetermined value, holding means to effect
positive bonding of one end of the fuse link and
of the resistance element in electrical circuit re-
lation with each other, said resistance element
being adapted to heat said holding means when
traversed by a current and to cause said holding
means to lose its holding power when said cur-
rent exceeds a second lower predetermined value
for a predetermined length of time and means
engaging said one end of the fuse link and ef-
fective to open the circuit when the holding
means has lost its holding power, the circuit open-
ing means having the major portion of its length
out of close heat-receiving relation with the fuse
link, said.fusing portion of the fuse link being
free of stress caused by the circuit opening
means. .

45. In a protecter for electric circuits, a re-
sistance element, a fuse link having a fusing
portion adapted to fuse at currents in excess of
a predetermined value, holding means to effect
positive bonding of the resistance element and
the fuse link in series electrical connection with
each other, said resistance element being adapt-
ed to heat said holding means when traversed

by a current and to cause said holding means to

lose its holding power when said current exceeds
a second lower predetermined value for a pre-
determined length of time and circuit opening
means engaging the fuse link and adapted to
break said electric connection when the holding
means has lost its holding power, the fusing
portion of the link being substantially free of
stress caused by the circuit opening means.
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46. In a protector for electric circuits, a resist-

ance element, a fuse link, holding means in con-
tact with said link normally maintaining it in
electrical connection with said resistance element
and adapted to lose its holding power when heat-
ed by said resistance element above a predeter-
mined temperature, and circuit opening means
adapted to break the electrical circuit in the
protector when the holding means has lost its
holding power, said fuse link having a fusing
portion free of stress caused by the circuit open-
ing means,
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47. In a protector for electric circuits, a resist-
ance element, a fuse link, means in contact with
one of the foregoing members near the end of said
member to hold them in electrical connec‘ion
with each other and adapted to lose its holding
power when heated above a predetermined tem-
perature, and circuit opening means adapted to
break the electrical circuit in the protector when
the holding means has lost its holding power, said
fuse link having a fusing portion free of stress
caused. by the ecircuit opening means.

48. In = protector for electric circuits, a casing
having terminals therefor and enclosing a resist-
ance element, a fuse link, means in contact with
one of the foregoing members to positively bond
them in electrical connection with each other
and adapted to lose its bonding power when heat-
ed above a predetermined temperature and cir-
cuit opening means adapted to break the elec-
trical circuit in the protector when said means
has lost its bonding power, said fuse link having
a fusing portion free of stress caused by the cir-
cuit opening means.

49, In a protector for electric circuits, a casing,
terminals therefor adapted for connection in an
electric circuit and an assembly therein electri-
cally connecting said terminals and comprising a
fuse link and means normally maintaining elec-
trical connection between the link and one ter-
minal, said means being adapted to be heated
by a current therethrough, a portion of said
means-being in contact with said link and adapt-
ed to lose its power of maintaining said electric
connection when heated to & predetermined tem-
perature and means for breaking said electric
connection when said portion of said first named
means has lost its connection-maintaining power,
said link having a fusing portion free of stress
caused by the connection-breaking means.

50. A unitary structure for the protection of
electric motors and other energy translating de-
vices, comprising a casing, terminals therefor
adapted for connection in an electric circuit, a
fuse link in the casing, said casing being so con-
structed that on the blowing of the fuse link the
vapors may expand throughout substantiaily the
entire casing, means in the casing normally main-
taining electrical connection between the link and

one terminal, sald means being adapted to be

heated by a current therethrough, a portion of
said means being adapted to lose its power of
maintaining said electric connection when heated
to a predetermined temperature and means in the
casing for breaking said electric connection when
said portion of said first named means has lost its
connection-maintaining power, said fuse link
having a fusing portion free of stress caused by
the connection-breaking means.
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51. A protector for electric circuits comprising
a resistance element, a fuse link, holding means
in contact with said resistance element normally
maintaining it in electrical connection with said
fuse link and adapted to lose its holding power
when heated by said resistance element above a
predetermined temperature and circuit opening
means adapted to open the circuit by moving at
least a portion of said link in a direction substan-
tially longitudinally of said portion when said
holding means has lost its holding power, the
circuit opening means being substantially free
from current flow therethrough.

52. A protector for electric circuits comprising
a resistance element, a fuse link, holding means
normally maintaining the resistance element in
electrical connection with said fuse link and
adapted to lcse its holding power when heated
by said resistance element above a predetermined
temperature and circuit opening means engaging
the fuse link and adapted to open the circuit
by mnrving at least a portion of said link in a
direction substantially longitudinally of said por-
tion when said holding means has lost its holding
power, the circuit opening means being substan-
tially free from current flow therethrough.

53. A protector for electric circuits comprising
a resistance element, a fuse link, holding means
in contact with the resistance element and with
the fuse link near one end thereof normally
maintaining them in electrical connection with
each other and adapted to lose its holding power
when heated by said resistance element above a
predetermined temperature and circuit opening
means engaging the fuse link at a point rela-
tively remote from the other end thereof and
adapted to open the circuit when said holding
means has lost its holding power, the circuit
opening means being substantially free from cur-
rent flow therethrough. :

54. A protector for electric circuits comprising
contact terminals, a resistance element, a fuse
link; holding means normally maintaining the
resistance element and fuse link in electrical
connection with said contact terminals and adapt-
ed o lose its holding power when heated by a
current traversing the protector and circuit
opening means engaging the fuse link and adapt-
ed to open the circuit by moving at least a por-

tion of said link in a direction substantially lon- ;

gitudinally of said portion when said holding
means has lost its holding power, the circuit
opening means being substantially free from cur-
rent flow therethrough.
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