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My invention relates to cut-out mechanism

“and particularly. to thermal-responsive cir-
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cuit-interrupting mechanism for protecting.
electric apparatus from excessive current.
One object of my invention is to provide a.
cut-out mechanism that may be reset re-
peatedly and that may be installed in a casing
or receptacle similar 1n shape;and dimensions
to a standard cartridge fuse of equal capacity
and which may be mounted in standard fuse
clips or jaws. and substituted for standard
fuses. - o :
. Another object of my invention is to pro-
vide a cut-out device, having the above char-

acteristics, that will open the circuit under

predetermined overload conditions and with-
in a predetermined time and wherein means

. are-provided for so regulating the thermal-
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responsive. element thereof that it will re-

spond to different predetermined current con-
itions. -~ - . : _
Another object of my invention is to pro-

vide a thermal cut-out that may be manually.
closed or reset, or manually released or

opened, and which is responsive to predeter-
mined current conditions. *. - Lo

Another object of my invention is to pro-
vide a cut-out device wherein a barrier is in-
terposed-between one of the contact members
of the conductors and the actuating mecha-
nism therefor for preventing damage to the

- latter when the circuit is interrupted.
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. vide a cut-out mechanism that is simple and

-Another object of my invention is to pro-

inexpensive to manufscture.

These and other objects, that will:be made -

apparent throughout the further description
o¥ my invention, are attained by. means of
the apparatus hereinafter described, and il-
lustrated in the accompanying: drawings,
wherein: . - e

Figure 1 is ,a.. id!fkitﬁdinal sectlon ;tbi'bug};x ,

a cut-out or switch mechanism ‘embodying
features of my invention; o .
Fig. 2 is a view similar to Fig, 1, showing
certain elements in inoperative position;
Fig. 8 is a-transverse sectional view taken
on the line ITT—III of Fig. 1; . &
- Fig. 4 is a fragmentary longitudinal sec-

tional view of a modified form of cut-out con-
struction, and
- Fig. b is a.vi

s a.view of a portion of a modified
Jform of latch mechanism. - . |
. Referring to, the drawings, the cut-out
mechanism includes a tubular insulating

casing 5 having end ferrules 6 and 7 substan--

tially closing the end of the tube or casing.
The insulating tube and the ferrules are sim-
ilar in shape and dimensions to those of car-
tridge fuses having an equal capacity and,
therefore, the casing is adapted to be inserted
in standard fuse clips and jaws, it being the
purpose of the device, in some cases, to take

the place of standard fuses, the advantage:

of the device over the standard fuse being
that, after the circuit is interrupted, due to
_either overload or short-circuit conditions in
the circuit, it may be repeatedly reset with-
out requiring replacement of any parts
thereof. : o

A conducting rod or contact member 8 is
-attached to the ferrule 6 and is insulated
therefrom by means of insulating washers 9.
A heating element 11, comprising s heating
coil 12, surrounds the contact member 8.and
is supported thereby: The heating element,

comprising a heating coil, preferably made -

of 'a high-resistance metal, is embedded in
& tubular sheath of heat-absorbing insulat-
ing-material that is enclosed within the metsl
sleeve 14. One end of the coil 12 is'conduc-
tively attached to the ferrule 6 and the other
end is conductively connected to the rod 8,
#s indicated in Fig. 1. '

A bimetallic -thermal-responsive element
15 is mounted upon the conductor 8 and com-
prises two metal strips that are welded to-

- gether and have different coeflicients of ex-

padnsion. ~Increases of .the temperature of

. the bimetsallic element cause the free end

thereof to be moved toward the walls of the

proximity to the heating element 11 and,
“when heated, serves to move a latch member
16 away from the contact member 8. -
An insulatin
in ‘the ferrule 7 for longitudinal movement
and carries, at its inner énd, a resilient con-

ductor 18 having an offset portion 19 that is
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ing 5. The element is placed in close -

rod 17 is slidably mounted.
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adapted - to antomatically slip into a notch
20 in the conductor 8 to make good condue-
tive contact with the member when the rod
17 is moved to its innermost position, as indi-

-cated in Fig. 1.

The contact member 18 is conductively con-
nected to the ferrules 7 by means of a flex-
ible conductor 21 that is attached, at one

“end, to the contact member 18 and, at the
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other end, to the ferrule 7. The contact mem-
ber 18 is normally yieldingly retained in

spaced relation to the conductor ‘8, or .in

open position, by means of a helical spring

22 that is secured, at one end, to the inner .
end of the rod 17 and, at the other end, to

the ferrule 7. The inner end of the rod 17
is, provided with a barrier member 23 that
is slidable longitudinally within the casing.

" 'The barrier serves to vrotect the flexible con-
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ductor and the spring 22 from the arc pro-
duced when the. contact members 8 and 18
are separated. : _
. ‘The latch member 16 is provided with a

-yoke member 24 that straddles the conductor

8 and the offset portion 19 of the contact

_ member 18. The yoke 24 is provided with
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inwardly-turned projections 25 that engage

the inner face of the offset portion 19 of the .

contact member 18 in such manner that, when
the latch 16 is moved toward the walls of
the c_asin%)g, the offset portion 19 of the con-
tact member 18 is withdrawn from engage-

ment with the notch 20 and the circuit broken

by reason of the separation of the contact
members. The spring 22 is of such construc-
tion that it causes. the contact member 18

- to be withdrawn from the contact member
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B with a snap-action. - - o

In order that the thermal-responsive ele-
ment 15 may be adjusted to release the con-
tact member 18 under different predeter-
mined current conditions, it is proyvided with
an adjusting screw 26 having threaded en-
gagement with the latch member 16. : The end
of the screw 26 engages the free end of the
bimetallic member 15 and, by turning the
screw 26, the position of the latch: member
16 - relative to the end of the himetallic ele-
ment may be varied. By reason of this ad-
justment, the cut-out mechanism maybe made
to operate at different time intervals with
a given current or at equal time intervals
with different currents. )

In order to provide convenient means for
actuating the latch member 16 manually, the
latch 16 is provided with a tube 27 that sur-

.- rounds the shank of the screw 26 and extends
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_ through an opening 28 in the casing 5. The'
outer end of the tube is provided with an’

insulating handle 29 which may be gripped

.for manually operating and tripping the.
latch 16 to cause the circuit to be interrupted.
The handle: 29. is provided with a central-
opening 31. which permits of movement of.
-the-screw. 26 therein. The head of the screw

‘the contact members
_rent-values, :
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26, however, lies beneath the outer face of
the handle 29 and, consequently, cannot be
operated or adjusted, or accidentally turned,
except by means of a proper tool, such as a
screw driver. - ' :

The operation of the cut-out is as follows:
the casing is placed within the fuse-jaw mem-
bers of the circuit in a manner usual to fuses

“of the cartridge type, with the handle 29
extending outwardly in an accessible posi-.

tion. The screw 26 is adjusted to release the
latch 16 under desired ‘current conditions.
When an overload occurs in the circuit for
a_predetermined length of time, the heating
element 11 transmits heat to the bimetallic
element which causes outward movement of
the free end thereof, thus causing the offset
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portion 19 of the contact member 18 to be -

withdrawn from the notch 20. When the

contact member 18 has been. released, the

spring 22 causes it to be withdrawn to the

open position indicated in Fig. 2 with a snap-

action. - When it is desired to open the cir-

outwardly and the contact member 18 is re-
leased by the latch member 16.
Referring to Fig. 4, wherein a modified

form of construction is illustrated, it will be
“seen that the bimetallic element serves as a

heating element, thereby eliminating the
necessity for an auxiliary heater, such as is

-illustrated in Fig. 1. The construction of the

casing, end ferrules and manual-releasing
mechanism is identical to that of the device
above described. In the modified form, how-

<cuit manually, the handle or knob 29 is pulled -
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ever, the bimetallic element 15 is directly

connected to the end ferrule 6, and the con-’
ductor or contact member 8 is insulated from
the ferrule. The free end of the bimetallic
strip 15 is connected to the contact member
8 by means of a flexible conductor 32. In this
construction, excess current, passing through
the bimetallic element 15, causes it to be

.heated. This action causes the free end of

the element 15 to move outwardly and to re-

lease the offset portion 19 of the contact mem-

ber 18 from engagement with the contact

niember 8 and the circuit to be broken by

f)he opening movement of the contact mem-
er 18, o

A more sensitive latching device is illus-
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trated in Fig. 5, wherein the contact member -

18 is provided with a relatively light spring
33 that engages the notch 20 and retains the
contact member in engagemernt with the con-
ductor 8, A device of this character releases
at relatively low ecur-

It will be apparent from the foregoing that
the construction provides a simple and effec-
tive cut-out device that may be used where
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cartridge fuses have heretofore been em-

ployed.  'While the device is capable of in-
terrupting short-circuits, it may be adyis-
able to place a fuse of greater capacity than

¢
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the cut-out device in series for the purpose of

preventing injury to the cut-out mechanisin

under severe short-circuit conditions.
‘While I have shown a device as applied to

-a cartridge fuse of the ferrule type, it is ob-

vious the the device may be designed for use
in fuse clips adapted to receive blades of
cartridge fuses having blade terminals. .
The device is particularly well adapted for
use in motor circuits wherein it is desirable
to provide overload protection. The ther-
mal-responsive elements may be so propor-

tioned that theéy are not actuated by normal

starting currents but will cause the circuit

to be opened when an overload has prevailed

a predetermined time. } .-
‘While I have described and illustrated but

two embodiments of my invention, it will be

- apparent to those skilled in the art that vari-
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out changes, modifications, additions, substi-
tutions and omissions may be made in' the
apparatus illustrated without departing
departing from the spirit and scope of my
invention as set forth in the appended
claims. : . :
I claim as my invention: .
‘1. A cut-out device comprising a tubular
insulating casing, terminal members mounted
on the ends of the casing, relatively movable
contact members connected to the terminal
membeérs and adapted to conductively con-
nect the terminal members, latching means

for securing the contact members in engage-

ment, means for separating the contact mem-
bers in a direction longitudinally of the cas-
ing upon their release by the latching means,

- and a barrier on one of the members extend-
“ ing transversely of the casing.
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9, A cut-out device comprising an insu-
lating casing, terminal members mounted on
the ends of the casing, relatively movable
contact members connected to the termiinal
members and adapted to conductively con-
nect the terminal members, means for sep-
arating the contact members in a direction
longitudinally of the casing, and a barrier on

‘one of the members extending transversely of
. the casing. :

—

3. A thermal electric cut-out comprising
an enclosing base, a pair of terminals secured
to said base, a support of Heat-conducting

_material mounted within said base, a movable
bimetallic thermal-responsive element hav-.

ing one end secured to said support and elec-
trically connected to one of said terminals to
be heated in accordance with the current in

the circuit controlled by the cut-out, a spring .

" contact secured to said base and electrically
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connected to the other of said terminals, said -

contact being arranged to be flexed, to com-
plete a circuit between'said terminals, into a
latching engagement in which it is mechani-
callv interlocked with the free end of said
element, and an electrical heater connected
in said circuit for heating said support to

supply heat to said thermal-responsive ele-
ment and thereby cause the free end of said
thermal element to move and thereby release
said latching engagement. . :

4. A thermal electric cut-out comprising
an enclosing base, a pair of terminals se-

cured to said base, a support of heat-conduct- -
.ing ‘material mounted within said base, a

movable binietallic thermal-responsive ele-
ment having one end secured to said support
and electrically connected to one of said ter-
minals to be heated in accordance with the

3
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current in the circuit controlled by the cut-

out, a spring contact secured to said base and
electrically connected to the other of said ter-
minals, said contact being arranged to be
flexed into unlatching relation with the free
end of said element to.complete a circuit be-
tween said terminals, and an electrical heater
connected in said circuit for heating said sup-

“port to supply heat to said thermal-respon-

sive element and thereby cause the free end
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of said thermal element to move and thereby

release said spring contact member.

5. A thermal electric cut-out comprising
an enclosing base, a pair of terminals secured
to said base, a heater connected in a cir-
cuit between said terminals and mounted
within said base, a thermal-responsive ag-
gregate comprising a bimetallic member in
heat-absorbing . relation -to said heater, a
biased econtact arranged so that when latched
it completes a circuit between said terminals,
and means for causing movement of said bi-
metallic member to release said latch.

6. A thermal electric cut-out comprising an
enclosing base, a pair of terminals secured to
said base, a heater connected in a cireiit
which is closed between said terminals at all
times when current flows through said cut-
out and mounted within said base, a thermal-
responsive aggregate comprising a bimetallic
member in heat-absorbing relation to. said
heater, a spring contact arranged to be fixed
into a latching engagement to complete a
circuit between said terminals and means for

causing movement of said bimetallic mem-

ber to release said latching engagement.
7. A thermal electric cut-out comprising an
enclosing base, a pair of terminals secured to

‘said base, a support of heat-conducting ma-

terial mounted within said base, a movable
bi-metallic thermal-responsive element hav-
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ing one end secured to said support and elec- .

trically connected to one of said terminals
to be heated in accordance with the curtent
in the circuit controlled by the cut-out, a
spring contact secured to said base and elec-
trically connected to the other of said termi-
nals, said contact being arranged to be flexed
into a latching engagement, controlled by the
free end of said -element, to complete a cir-
cuit between said terminals, and an electrical
heater connected in said c¢ircuit for heating
said support to supply heat to said thermal-
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responsive element and theréby cause the free
end of said thermal element to move and

“thereby release said spring contact member.

1o
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8. A thermal electric cut-out comprising an
enclosing base, a pair of terminals secured to
said base, a support of héat-conducting mate-
rial mounted within said base, a movable bi-
metallic thermal-responsive element having
one end secured to said support and electrical- -
ly connected to one of said terminals to be
heated in accordance with the current in the
circuit controlled by the cut-out, a spring con-
tact secured to saidy base and electrically con-
nected to the other of said terminals, said .
contact being arranged to be flexed into a
latching engagement to complete a circuit

- between said terminals, said engagement be- -
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ing released by the free end of said element,
and an electrical heater connected in said cir- .
cuit for heating said support to supply heat
to said thermal-responsive element and there: .
by cause the free end of said thermal element
to move and thereby release said spring con-
tact member. s ‘

_In testimony whereof, I have hereunto sub-
scribed my name this 10th day of January,

1929. .
MAURITS J. SANDIN.
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