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The present invention relates ‘to circuit
breakers for the protection of electrical circuits
(employing a fusible element) which . becomes

blown or ruptured when a short circuit or over-

5 load occurs in the electrical circuit having
amongst its principal objects the provision of an
automatically controlled switch connected in se-

- rles with the-fusible element which will function
before the fusible element when a ‘slight over-

10 load occurs to break the electrical circuit and con-

tinue to intermittently and momentarily reestab-
lish the current should such overload continue
over a period of time, thereby maintaining the
circuit in substantially continuously broken con-

15 dition and which will again close the circuit when

-such overload is removed thereby increasing the
life of the fusible element. . . .

A further object of the invention is to provide

a fuse with two thermal control circuit breakers

g0 of different amperage, the circuit breaker having

the lower value being adapted,to automatically

open and close the electrical -circult and the cir-

cuit breaker having the greater value adapted to
permanently open the electrical circuit when

95 blown or riiptured. '. o
A still further object of the invention is to pro-
vide a fuse comprising two thermal control cir-
cuit breakers connected in series and sn indi-
cator connected in parallel therewith, whereby
30 when either circulf breaker is opened, said indi-
cator will announce or signal the .broken condi-
tion of the electrical circuit to which the fuse is

- applied.. T T

_ Another object of the invention is to provide =

35 fuse comprising g unitary structure having a plu--
rality of circuit breakers housed therein and con-'.

. nected in series with the contact terminals of the
* fuse and an indicator connected to the terminais
of the fuses, but arranged in parallel with the
circuit breakersfor indicating the ruptured condi-
tion of either circuit breaker, =~
Other objects of the invention will be in persd
obvious and in part pointed out hereinafter, -

40

In order that the invention and its mode of Oop~

5 eration may be readily understood by persons
skilled in'the art, I have in the accompanying
illustrative drawings and in the detailed following
.. description based thereon, set out one possible
- ‘embodiment of the same,. . '
.00 Figure 1 is a vertical sectional view
“the fuse embodying the invention;- )
 Figure2 is a plan view of the same, and
. “Figure 3 is a detail perspective view. ‘
Referring now more particularly to the accom-

55 panying drawing, wherein like and correspond- .

throtigh

ing parts are designated ‘by similar reference

characters throughout the several views, I have

" herein shown a fuse of the plug type consisting
of & casing molded from a suitable insulating ma-
terial to provide an upper section | and a lower
or detachable section 2. The upper section | has
attached thereto a threaded contact shell 3 ca-
pable of belng fitted within a standard sécket of
the ordinary cut-out block and detachably fitted
within this shell 38 is the lower section 2. )
The upper section { has formed therein a cen-

5

10

tral recess in which is arranged an indicator .

herein shown as a miniature glow lamp 4. Ter-
mina! § of this lamp is connected to the shell 3
through  a resistor 6. The resistor as herein
shown is formed from a plastic composition con-

taining carbon and glycerine and is positioned -

within a recess formed within the section ! of the
_casing as is better illustrated in Figure I. The
~other terminal 7 of the lamp 4 is attached to a

. tion i of the casing,.

rivet 8 secured within the lower end of the sec- -

The lower section 2 of the casing has formed

therein an annular recess so that when the same
ig connected to the upper section {, a fuse com-
partment 8 is formed. A rivet 1@ forming & con-
tect terminal of the fuse is mounted within the
lower section of the casing. The fuse link 1 is
carried by a holder 12 and when placed within
the fuse compartment 9, one end of this link 1
contacts the rivets 8 and {0, thereby completing g
connection between the terminal 7 of the lamp

. Indicator &nd the contact rivet (8. ,
The gutomsatically controlled circuit breaker
comprises & switch having a movable blade 13
and a statlonary contact £4. To provide this
stationary contact, I form o metallic copper strip
in the shape as Is better shown in Figure 3 in
order that one end {5 may project within the fuse,
compartment 9 and have contact with one end
- of the fuse link (! whereas, its opposite end
projects within the chamber 8 and forms the

riveted thereto as'at {7, an arm {8 made from
“& suitable bimetallic material and the lower end
of this arm 18 is connected with and supported
-by an extension 19 which latter extends through
. .the fuse casing and has cortact with the upper -
end of the shell 8. The upper end of the chame
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contact (4. The upper end of the blade {3 has.
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ber 6 is closed by means of a plug 20 and the ~

lower fate of this plug is provided with a recess
. 2§ in which may oscillate and pivot the upper
connected ends {7 of the arm 18 and switch
blade 13. The outer face 22 of this plug 20 may-
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heve suitable mearkings thereon to designate the

ratings in amperes of the fuse wherees, the oufer

face 28 of the fuse casing may have the required

markings such &s the trade-mark, neme of man-

& ufacturer and voliage of the fuse Serrations

26 are formed with the outer edge of the section

of the fuse casing thereby providing & hand grip

{for turning the fuse into and out of the cut-out
base socket to which the fuse is to be spplied.

.16 From the foregoing, it is cbvious that the cir-

cuit breeker comprising the fuse Unk ({ and the

civcilt breaker comprising the switch blade 13

-are connected in serles with the terminale e -

and 8 of the fuse wheress, the lamp indicator &
15 g slso connected to the terminels of the fuse but
arranged In persliel with the circuit brealkers,
whereby, should either circult breaker be opened,
the current will be permitted to flow to the lamp
and cause the latter to become lumincus for in-
20 dicating the broken or opsned condition of the
electrical circuit to which the fuse Is connected.
The bimetallic gtrip or atm (8 is formed of
metals to withstand all temperatures imposed
by the normel conditions of use without any ap-
25 preciable diminution of thelr thermo-flexible
properties and yet form & good conductor prede-
termining the permissible maximum current flow,
but is adepted to eutomatically respond to the
hest generated by esxcess temperatures by fieg-
30 ing to & circult-bresking position. This arm i8
having & thickness and width adapting it to
carry or conduct & certain amperage, but an
amperage of & lower value than that of the mezui-
mum value of the fuse Hnk {8 will, when a slight
35 overload occurs in the electrical circult to which
1t is applied by the heat generated, flex the arm
18 50 &s to cause it to withdraw the blade (3
from the contact 14 before the fuse Hnk ({ be-
comes blown or ruptured and thereby break the
- 40 circuit. - Asthe arm §8 cools, it will automsatically
‘ return to its normal position to again cause the
blade {8 to engage the contact € for reesteblish-
_ing the circuit, but should the overload continue,
the arm (8§ will meintain the circult in substan-
45 tially & continuous broken condition until the
overload is removed. However, should the over-
load or short circuit cause & excessive amperage
to & value greater than the maximum value of
the fuse link 04, the latter will rendily respond
50 to the heat so generated end permencatly open
the circuit untl} such time as & new fuse Hnk

. {g substituted therefor, '
 The plug 26 when piaced in position will exert
“a pressure upon the arm (8 and blade 18 so as
55 to flex the same jn thelr normal positions es is
ghown in full linés in Figures 1 and 3 whereby
the blade 3 will be retained in contact with
terminal {6, When the heat is generated by the
overload occurring in the -electrical circuit, the

g0 arm (8 will contfact or assume the positien as -

ghown in dotted lines in PFigure 1 thereby draw-
ing the blade (8 out of engagement with the
contact 16. The upper connected ends {7 of the
arm I8 and blade i€ are fulcrwmed within the
g5 Tecess 21 of the plug 26 in such & meanner es
to permit s slight variation in:their -fulcrum

point and thereby cause the biade to snap out of

and into contact with the terminal 1 which will

prevent arcing between the two contact mem-
¢ bers of the switch, - e '

. From the foregoing, it is apparent that I have

conveniently arranged two circult breakers of

_ gifferent amperage and sn indicator therefor in

an unitary structure, which latter snay be sub-

75 stituted end used in place of the conventicaal

‘of said compartment,
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fuse plug, so that slight overloads that occur in

_an electrical eircuit may be taken care of with-
‘out rupturing the fusible element, but in the -

event & short circuit or excessive overload occurs,
the fuse link will function in the usual menner
end the lamp & will signal or indicate the opened
condition of either circult breaker.

Menifestly, the construction heréln shown is
capable of considersble modification and such
medifications ss come within the scope of my
claims, I consider within the spirit of my inven-
tion. .

I claim: ’

i. A fuse comprising & body, a center cogtact,
a shell constituting & side contact, & thermo-re-
sponsive switch housed in sedd body and having
a stationery section and @ movable section, &
fuse link connecting the stationary section with
the center contact, & thermo-responsive strip ex-
tending longitudinally of the movable section
and having one end secured to en end of the
movable sectlon and belng normally bowed in
one direction to support the moveble section in
position to engege the stationery section, means
for clectrically connecting the other end of the

thermo-responsive strip with said shell, the strip

when bowed in an opposite direction in response
to change in thermal conditions supporting the
movable section out of contact with the stationary
section, & pocket being formed in sald body and
open at one end, & glow lamp indicator in said
pocket visible through the open end thereof, &
resistor connected in series with said lamp, and
mesans for connecting said glow lamp- end the
resistor in series with the center contact and the
side contact but in perallel with sald thermo-
responsive switch and the fuse link whereby the
inoperative position of the thermo-responsive
switch or the fuse link may be visibly indicated.

9. A plug fuse comprising & casing heving &-

plurality of compartments individually separated
from one another and located within sald cgsing,
o fuse link arranged within one of sald compart-
ments, & thermo-responsive switch arranged
within one of the other of seid compartments,
a Jamp indicator arranged within the remeining
one of said compartments, & central contact se-
cured to said cesing, e screw shell contact se-
cured to sald cesing, mesns arranged within
sald casing for connecting said thermo-respon-
sive awitch and fuse element in geries with said

central contact and sald screw ghell contact and

means arranged within sald cesing for electri-

"cally connecting seid lamp Indicator with sald

central contact snd said screw shell contact

" whereby the inoperative position of either said

fuge link or said thermo-responsive switch may
be visibly indicated.

3. A fuse unit comprising & casing, & pair .of
spaced contact termingls carried by sald cas-
ing, said casing having an opened end compart-

" ment formed therein defining intercommunicat-

ing inner and outer chamber, & circuit breaker
arranged within said compariment and includ-
ing a stationary contact in the inner chamber
and electrically connected to one contact terminal
and extending into the outer chamber and &
movable contact in the outer chamber electrically
connected with the other contact terminsl, &
plug secured within and closing the opened end
said piug engaging the
moveable contact of sald circuit bresker for
normally, holding the same in engagement with
the stationary contact. o
| .
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4. A plug fuse comprising a casing, & central
contact terminal, a screw shell terminal, said
casing having an opened end compartment formed
therein, a thermo-responsive switch arranged
within said compartment and being electrically
connected to said central contact terminal and
said screw shell contact terminal, said thermo-
responsive switch comprising & fixed blade and
8 movable blade, a plug for closing the opened
end of said compartment and engaging said mov-
able blade of said thermo-responsive switch for
normally retaining the movable blade in con-
tact with the fixed blade of said thermo-respon-
sive switch and said plug having a recess formed
therein providing a variable fulerum point for
the movable blade of said thermo-responsive
switch.

5. A plug fuse comprising a casing, a central
contact terminal, a serew shell contact terminal,
a thermofresponsive switch arranged within said
casing, said thermo-responsive switch compris-
ing a fixed blade and a movable blade, means
for connecting an end of said fixed blade to said

. central contact, an abutment having a seat shift-

ably receiving the other end of said' movable
blade, a bimétallic arm for normally retaining
said movable blade in contact with said fixed

. blade having one end fixedly connected to said

50

movable blade and holding the said end of the
movable blade in the seat' of said abutment and
means for connecting the opposite end of said-
arm to said screw shell contact terminal. ,
6. A plug fuse comprising & body having up-
per and lower sections, g shell connecting said

" sections and coastituting a side terminal, a center )

terminal extending through the lower settion
axially thereof, the lower section being formed
with a fuse chamber surrounding the center
terminal and open at its upper end, the upper
section being formed with an axially extend-
ing. pocket open at its upper end and with a

; longitudinally extending switch chamber spaced

from sald pocket and at its inner end com-
municating with the fuse chamber, a contact stud
mounted through the bottom of said pocket, a
carrier clamped between the sections, a fuse car-
ried hy said carrier with one portion engaging
both the center contact and the contact stud,
a resistor extending through the body between
the pocket and a portion of said shell, an indi-

- cator in said pocket having terminals connected
- with the resistor and the stud terminal, a thermo-

55

responsive switch having a stationary member
in the fuse chamber engaging the fuse and a

_movable member in the switch chamber, a bi-

3

metallic member holding the movable member
in contact with the stationary member and con-
nected to the shell, and & plug closing the switch
chamber and constituting a fulcrum for the
movable member.

7. A plug fuse comprising a body having up-
per and lower sections, a shell connecting said
sections and constituting an external side ter-
minal, the upper section being formed with a
pocket, a contact stud secured through the bottom
of said pocket, a center terminal carried by the

.2awer section under said stud, a fuse having one
_end clamped between the stud and center ter-

minal, g resistor between the siell and pocket, a
glow lamp in said pocket having terminals con-
nected with the resistor and the contact stud,

* sald upper section being also formed with a switch

chamber having a reduced passage leading from
its lower end and s side passage, a plug closing
the outer end of the switch chamber, & stationary

switch member bearing against the under face of

the upper section and having an arm extending
upwardly through the reduced passage into the
switch chamber and a lower portion resting upon
said fuse, and a movable switch member consist-

10
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ing of a bimetallic strip extending longitudinally _

‘In the switch chamber with its upper end bear-

ing sgainst said plug and its lower end provided
with & foot extending through the side passage

“and secured to said shell, and an arm extending °

downwardly from the upper end of the bimetallic
strip in diverging relation thereto with its lower
Jportion contacting with the arm of the stationary
switch member,

8. A plug fuse comprising a body having upper
and lower sections, a fuse link clamped between
the sections, a center contact carried by the lower

section and engaging said fuse link, a side con- '

tact, the upper section being formed with an open
pocket and with a switch chamber, a plug closing
the switch chamber, & glow lamp in said pocket,
a resistor in series with said lamp, the resistor

. and lamp being in series with the center contact,

fuse link and the side contact, a stationary con-
tact resting upon said fuse link between the upper
and lower sections and having an arm extending
into the lower end portion of the switch cham-
ber, a bowed bimetallic strip in the switch chamber

- having its lower end connected to the side con-

tact and its upper end in shiftable engagement
with sald plug, and an arm extending down-
wardly from the upper portion of the bimetallic
strip with its lower portion normally in engage-
ment with the arm of the stationary contact.
LEROY A. KAUFFMAN.
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