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7 Claima,

This invention pertains to cucu_b mc&rmpte""
generally, and while its several featuzes are pas-
ticularly applicable to fuses of the plug i
certein features mey be employed to advaniage
in cartridge type fuses, thermal cui-cuts, and
other forms of interruplers.

The invention has primarily for its object the
provision of en improved circuit interrupter, In
which a m1mmm"z auentity of fusikiz mataua’

is volatilized to reducs resullant gas DTeEs
and duration of me are, to the extent thed ?@@-ﬂt
ruptures, sud fre hazard from Ignition, are
eliminaged.

More varticularly, it is am ob obiain the
foregoing advanteges In Iu T & DTede-
termined rvme lag, suchh 28 G by the use

. of a thermal élement,
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means in
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A more specific object occurs ki
with »lu g fuses of the itwo-plece 2
sides in | e provision of an 7Houl fing i
for that p ? the Hnk extending batween ths
telescoped ectiom f the casing, to guench and
cool the sare, thereby reducing volaiillzation of
metal. )

- A still further object resides in the provision

of resilient means normally under tension for
separating the link upon fusing, and heat in-
sulating means disposed between the Ink and
said resilient member {0 prevent over-heating
and loss of temper of the resillent member, and
also possible welding of the fuse link fo the re-
silient member Zo create a continued 2r¢ supse-
quent {o fusing.

(TL, 200==1R3)

With the above and other oblects in wview,
which will sppear ag the description proceeds,
the invention resides in the novel construction,
combination, and srrangement of paris, sub-
stantially as hereinafier described, end more
pariicularly defined by the appended claims, it
baing understood thai such changss in the pre-
cise embodiment of the herein disclosed inven-
tion may be made 28 come within the scope of
the claims.

in the accompanying drawings is illusirated
one complete example of the physical smbodi-
ment of the vresent invention constructed ac-
cordinz fo the best mode so far devised for the
wpractical application of the nrinciples therect.

™n the drawings: :

Flgure 1 I1s 2 vertical section through a
ventlonsl type of two-pise2 pl"a._g; fuse, with
invention incorporated ther
igure 2 I8 a iransvers
fine 3-—3 of Flgurs 1.

Figrre 8 ..ES 2 wmz,;;

=5

2 10

6)
o
@
o
e b
8
<
&3

camn m 2 come,ﬁ’t lonal

i"wemion embcmﬁd memm.
gure 4 Is an clevation, partly in se
cariridge type fuse, n certaln 12
reation applied @
ring new
e lmvention vllm
sne numeral | deslgne
--mg' comprising & d\ 27
=scoped thereln. The "Lﬂ- 73
m oulded from Insulaiing
ar wlastic composition. A
Tuie ﬂy threadsd unm o’v e sleeve 2, serves

f:'\" of &

&

= T

D1 wag

&
{

C
o

@
€3

2

& Ga
. S0
<3

[
.
'] "“ x;

-+

G

©
15

a
_(i)“
‘93.
S

'3

W
€]

e
o

@ oS

=3

@

h.;*

sition. A 1'.,, R8¢

jecting into & nod h 8, o

holds the sections gaias

mené. ‘A mice disc §, clamp

evd of the thimble 8 amd t head. of the sleeve
45 2, forms a closure for the pl ug, and also g trans-

na,.xent window, to allow inspection of the con-

dition of the fuse. Mounied In the head of the
thimble 8 is 2 cup rivet 18, which forms the other
fuse ecoufact. The structure so far described is
more or less conventional, and, therefore, forms
no part of the present invention other than in
the combination as hercinafter clairmed.
Disposed bDetween the ielescoping sections §
and 4 is a fusible link 1{, one end of which is
clectrically connecied to the flange of the metal-
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lic ferrule 4 by & drop of solder §2. The opposite
end of the link, which projects into the thimble
through the slot 3, is embedded in a batch of

. fusible alloy i4 of a lower melting point than
that of the fuse link (1, The alioy 14 is carried
by a thermal coil i5, the lower end of which
projects into the cup rivet 10, and is electrically
secured thereto by means of solder or other suit-
able material 18, preferably having a higher
melting point than the alloy ¢4.

Positioned under the link {1 is & flat spring {7
provided at one end with an offset nose 8, which
bears against the fuse link adjacent its connec-
tion with the thermal coil i6. The opposite end
of the spring {7 extends between the walls of
the sleeve 2 and thimble 3 adjacent the link {i.

In carrying out the principles of the present
invention, a disc 1% of substantially the same di-
ameter as the interior of the thimbile & is posi-
tioned on the link adjacent its connection with
the thermal coil 15, thus forming s shield be-
tween the link and coil, and also serving to cre-
ate a compression chamber 29 within the thimble
3, as well as serving to aline and hold the ther-
mal coil in central position out of contact with
the inner wall of the thimble.

That end of the link extending between the
telescoped walls of the sleeve 2 and the thimbie 3
is provided with an insulating wrapping or cover
2¢, which extends at 22 to provide a complete in-
sulation between the fuse link {§ and spring 7.

Figure 3 illustrates the present invention ap-
vlied to a conventional type of one-piece plug,
provided with a body 21 formed of moulded insu-
lating material, and in which the link #{ extends
through an opening 24 formed in the body. The
link is electrically connected to the metallic fer-
rule or contact 25 by solder 26. Above the solder
the link is surrounded by suitable insulating ma-
terial 24’ poured into the opening 24. In this
form of the invention one end of the fa{ spring
17 extends into & recess 27 formed in the casing
23 adjacent the opening 24. A noich or groove

28 is formed in the inner wall of the casing oppo--

site the recess 27 to allow movement of the spring
{7 and link {f upen fusing, as will be hereinafter
described. The top of the casing 28 is closed by
& mics window 29 held thereon by a cap &0
crimped over the head of the casing.

Figure 4 illustrates the invention sapplied to 2
- cartridge {ype fuse, comprising & casing 3f
formed of insulating material, and provided with
metallic end caps 82, which serve as contacts for
reception in & conventional fuse clip. The ther-
mal coil 15 is soldered or otherwise electrically
connected to one of the caps 32, while the fuse
link #! is connected o the opposite cap. A con-
tractile coil spring 33, connected to the link 1§
adjacent its restricted potential fusing portion,
and to the cap 82 with which the opposite end
of the link is secured, serves to space the severed
ends of the link upon fusing, as will be later
described.

Considering now the operstion of the present
invention, with particular reference to that form
disclosed in Pigures 1 and 2, upon conditions of
initial overload to which circuits are subjected
upon the starting of & motor, or other electrical
appliances, the link i{ is prevented from blowing,
in that it is proportioned to fuse within the range
of approximately five times the full load rating of
the device in the circuit, and upward to and in-
cluding short circuit conditions. In the event of
overloads' below the foregoing values, the fusible
alloy I8 softens and allows the spring {7 to with-

(1]

10

20

25

A

30

40

45

50

55

80

65

70

75

9,289,390

draw the end of the fuse strip from the alloy,
thus opening the circuit, When a short circuit
occurs, the fuse element i1, which is heavy
enough to withstand starting currents or harm-
less overloads, will open in the manner described,
and possibly in other exposed portions between
the disc |9 and the insulating wrapper 21.
the same time, the disc 48 will obstruct any tend-
ency of the arc to burn upwardly on the link, and
shouid the fusing occur in the link above the disc;
as upon short circuit or heavy overloads, the lat-
ter affords protection against the arc carrying
over to the thermal coil, thereby holding volatili-
zation to a minimum,

While the disc {9 may be formed of any insu-
lating material, in practise the most desirable re-
sults have been obtained in the use of a material .
having arc-quenching and deionizing properties.
In this respect black fibre has been found to be
superior to white fibre, believed to be due to its
ability to absorb and retain a greater amount of
moisture.

Inasmuch as the sprmg i 1 Is spaced and insu-
lated from the link {1, there is no tendency of
the link welding itself to the spring upon fusing
intermediate its ends, nor of the spring carrying

the arc along the link. A further advantage de- - -

termined in insulating the link from the spring
resides in the fact that harmless overloads heat
the link {1 to such an extent that the spring be-

_comes overheated when in contact with the same,

thus affecting its temper to the extent that its
resiliency is destroyed.

Heretofore, in conventional fuse structures of
the type disclosed in Figure 1, it has been cus-
tomary to merely project the bare fuse link be-
tween the telescoping walls of the casing sections,
and under such conditions it has been found thsat

the arc frequently has a tendency to travel the

entire length of the link, causing the same to
burn and volatilize, all of which creates excessive
pressure, which either ruptures the casing or cre-
ates ignitions, causing the fuse to weld in the fuse
holder due o a flash-over.

The foregoing objections have been entirely
overcome by the provision of the insulating wrap-
per 21, which surrounds that portion of the fuse
link extending between the telescoping portions
of the shell 2 and thimble 3. The wrapping may
be of any pliable insulating material, such as pa-
per, asbestos, or the like. However, it is pre-
ferred to use & hygroscopic material, such as
paper impregnated with a deicnizing ingredient.
Satisfactory results have even been obtained with
gummed paper, which has a tendency to retain a
sufficient amount of moisture to effectively ccol
or quench the arc so that portion of the link ex-
tending bhetween the sections of the casing will
not volatiiize. )

Inasmuch as & slightly tapered fit is -provided
between the outer shell 2 and the thimble 3, a
clamping or wedging action between the two ap-
parently increases the smothering effect of the
insulating wrapper, due to forcing the same into
tight, intimate contact with the fuse strip. )

In that form of the invention shown in Figure
3, the insulating filler 24’ likewise serves to
smother burhing of the link, and prevents the arc.
from discharging or flashing past the casing.

In a cartridge type fuse, such as shown in Fig-
ure 4, the disc functions as heretofore described,
and due te the inherent structure of the car-
tridge type fuse, no necessity is present for insu-
}ating portions of the link as required in plug type

uses. .



2,239,390

From the foregoing explanation, considered in
connection with the accompanying drawings, it
is believed that the advantages of the present in-
vention will be apparent, in that the same pro-
vides for the reduction of metal volatilized, there-
by reducing the gas pressures generated, as well
as the duration of the arc, which, because of the
shields provided, is quickly quenched, and pre-
vented from spreading to other parts of the con-

“nection etween the fuse contacts, all of which
reduces Jamage to the fuse casing, and the pos-
sibility ¢f fire hazard from ignitions and flash-
overs to :\ minimum. .

Inasmi'ch as the resilient means provided, in-
stantane: usly spaces the severed portions of the
connecticn between the contacts upon fusing,
and in so doing raises the disc (9, with the assist-
ance of pressure generated within the chamber or
compartment 20, the raised position of the disc
serves as an indicator of the condition of the fuse.
Also, under all conditions of fusing, the link itself
is slapped against the mica window by the spring,
which affords an additional and plainly visible.
indicator.

We claim:

1. A circult interrupter comprising, a casing of.

insulating material, a pair of terminals carried
by the casing, & heat generating element of rela-
tively high resistance connected to
terminals, a fusible link having one end con-
nected with said heat generating element by &
low melting point fusible material and its oppo-
site end connected to the other of said terminals,
said link being of lower resistance than said heat
generating element and of greater resistance than.
sald low melting point fusible material and a
fibre disc located on sald strip adjacent said
thermal element to form a closed compression
chamber within which the thermal element is
located.

2. A circuit interrupter comprising, a casing of
insulating material, & palr of terminals carried
by the casing, a fusible link connecting said ter-
minals, a flat metallic spring positioned under
sald link and normally under stress to part the
severed portions of said link upon fusing, and
heat insulation disposed between said link and
spring. .

3. A circuit interrupter comprising, a casing
of insulating material, a palr of terminals car-

ried by the casing, & fusible link connecting said -

terminals, a flat metallic spring positioned under
sald link and normally under stress to part the
severed portions of sald link upon fusing, said
spring being spaced from said link throughout
substantially the entire portion of the link dis-
posed within the interior of the casing and bear-
ing upon the link adjacent its inner end, and in-
sulation disposed between said link and spring.
4. A circult interrupter comprising, a casing
of Insulating material, a pair of. terminals car-
ried by the casing, a heat generating element con-
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nected to one of said terminals, a fusible link con-
necting said heat generating element and the
other of said terminals, sald fusible link being
of less resistance than sald heat generating ele-
ment, a flat metallic spring positioned under said
link and normally under stress to part the link
from the thermal element when the link is re-
leased therefrom, said spring being spaced from
said link throughout substantially that portion
of the link disposed within the interior of the
casing and bearing against the link adjacent its
connection with sald thermal element, and in-
sulation disposed between said link and spring.

5. A circuit interrupter comprising a casing of
insulating material, & pair of terminals carried by
the casing, & thermal clement connected to one
of said terminals, a fusible link connecting said
thermal element and the other of said terminals,
a fibre disc located on said link adjacent its con-
nection with said thermal element, said disc form-
ing & closed compartment within which the ther-
mal element is located, a flat metallic spring posi-
tioned under said link and normally under stress
to part the link from the thermal element when
the link is released therefrom, said spring being
spaced from said link throughout substantially
that portion of the link disposed within the in-
terior of the casing and bearing against the link
adjacent said disc, and insulation disposed he-
tween said link and spring.

6. A circuit interrupter comprising, a casing
consisting of a pair of telescoping sections formed

-of insulating material, a terminal carried by each

of sald sections, a thermal element connected to
the terminal carried by the inner section, a fusible
link connecting said thermal element and the
other of said terminals, said link extending be-
tween the walls of the telescoping sections, a
wrapper formed of pliable sheet insulating ma-
terial surrounding thdt part of the link extending
between, the telescoping sections whereby the
wrapper is forced into intimate contact with the
link, a fibre disc located on said link adjacent said
thermal element, and forming & closed compres-
slon chamber within which the thermal element is
located, a flat metallic spring positioned under
said link and normally under stress to part the
link from the thermal element upon release from
the same, said spring being spaced from sald ma-
terial throughout substantially that portion of
the link disposed within the interior of the cas-
ing, and bearing agalnst the link adjacent said
disc, and insulation disposed between sald link
and spring. .

7. A circult interrupter comprising, & casing of
insulating material, & pair of terminals carried
by the casing, & fusible link connecting said ter-
minals, and a flat metallic spring positioned un-
der sald link and normally under stress to part
the severed portions of said link upon fusing.

OSCAR H. JUNG.
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