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My invention relates generally to circuit inter-
rupters and particularly to high voltage fuses.

It is an object of my invention to provide a
high voltage fuse which will afford readily visi-
ble indication of & blown fuse. -

It"is a further object of my invention to pro-
vide a high voltage fuse having simple yet effi-
cient means for removing the fuse from a circuit
after the fuse has operated to interrupt the
circuit. ) .

The advantages of .this type of fuse are nu-
merous. Inasmuch as the fuse is removed from
the circuit after operation, it does not have to
. withstand restored voltage, and hence ‘cheaper
irsulation can be employed, as well as a lighter
construction throughout. This will also enable
& higher voltage class of fuse to be economically

constructad, as well as reduce the cost of exist-

ing types.

It is a further object of my invention to pro-
vide a high voltage expulsion type fuse with posi-
tive means for removing it from a circuit after
the fuse has interrupted the circuit and ex-
tinguished the resulting arc.

A further object of my invention is to provide
& high voltage expulsion type fuse with a me-
chanical means for removing the fuse from a
circuit, responsive to, and operable after the
fuse has operated to open the circuit and ex-
tinguished the resulting arc. '
A further object of my invention is to provide
& novel releasable hoiding means for retaining
a high voltage fuse in engagement with fixed
contacts. .

A stiil further object of my invention is to
provide in connection with & releasable holding
means for a high voltage fuse, a means to move
the fuse away from its associated fixed contacts
upon release of said holding means.

- It is a still further object of my invention to
provide a high voltage fuse having means mov-
able therein and operable in response to opera-
tion of the fuse to interrupt the circuit there-
through, to operate a fuse release or signalling
means, : . :

.These and other objects of my invention will
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become more apparént upon consideration of the

following specification and attached drawings, in
which: , k

Fig. 1 is a side view of my fuse showing iis
mounting and with a portion 6f the lower part
of the fuse broken away to show the interjor
construction.

Fig. 2 is a vertical sectional view taken through

53

the upper portion of the fuse and parts immedi-

ately associated therewith.

In the embodiment of my device 1llustrated
there is provided a vertical base member 2 hav-
ing fixed thereto vertically spaced.insulator sup-
porting members 4 which, in turn, carry insulat-
ors 8 at their outer ends. The lower insulator
§¢ has at its outer end a fixed contact member
8 provided with a downwardly extending ter-
minal part 10. The fuse proper 1s designated 12

.and comprises an outer elongated tubular casing

or support I4 of insulating material such gs fiber
and is provided with an upper ferrule 16 thread-
edly engaged therewith and a lower terminal cap-
18 likewise threadedly mounted on the tube. The
lower terminal cap is provided with pins 26, 22,
28 and 28 projecting outwardly from at least one
side thereof and engaging in a slot in the lower
fixed contact 8.

Thus, it will be seen that when the upper end
of the fuse is moved outwardly away from its
fixed contact, the lower end of the fuse will pivot
on the pin 20 unti] the pin 22 engages a fixed
stop 24 on the flxed contact member 8, thus lim-
iting the opening movement. With the tuse in .
this stopped position, it will be apparen that a
readily visible indication is given to indicate that
the circuit is open. From this position the fuse
may be readily removed from the slot in the fixed
contact 8. The fuse 12 is provided with a refili
element in its lower portion which is similar in
construction to that disclosed in my prior Pat-
ent No. 2,095,736, granted October 12, 1937. The
refill element comprises, in general, s fiber tube
30 secured to & ferrule 32 at its lower end which
ferrule engages a shoulder 34 provided on the-
lower terminal cap (8. The tube 80 is provided
with a lining 38 of & material capable of evolv-
ing an arc extinguishing gas upon being placed
in intimate contact with an alectric arc. As dis-
closed in said paient, this material is preferabiy
boric acid. _ )

The fuse tube {4 obviously acts as a support
for the various rarts of the fuse including ferrule
{8, terminal cap (8 and the refill element re-
ferred to sbove. » :

A rod or plunger element 40 is located in the
passage $8 provided through the boric acid liner
and has fuse elements 42 secured to its lower
end, which fuse elements are, in turn, secured to
the ferrule 32. The upper end of the rod or
plunger 40 i3 threadedly engaged with a piston
member 44 (Fig. 2) loosely received in the in-
sulating tube (4. The ferrule 18 at the upper
end of the fuse is provided with s threaded




2
counter-hered portion 48 at its open end for
threadedly raceiving a plug 50 having a central
aperture 52. An operating member or cap is
provided for the open end of the ferrule I§,
which cap is provided with a depending flange 58
closely but slidably engaging the outer surface

of the ferrule. The operaling member or cap.

54 is provided with a short depending rod por-
tion 58 extending slidably through the aperture
52 and provided therebelow with an “énlarged
head 62. :

A coil spring 64 is connected at its lower end
to the piston member 44 and at its upper end
to the enlarged head 62. The spring is main-
tained in stretched condition under considerable
tension and acts through the piston 48, its asso-
ciated rod 40, ferrule 32, to maintain the ferrule
against the terminal cap shoulder 34. At its
other end the spring acts to maintain the cap 54
seated on the upper end of ferrule 16. The rod
element 58 on the cap 54 is keyed to the plug
§0 by virtue of a pin 60 provided through the rod

engaging a slot provided in the plug. Within the .

convolutions of the spring 64 are provided flexible
shunts 66 electrically connecting the piston 44
witb the cap 54.

The upper fixed contact is supported on a verti-
cal plate member 68 secured to the upper insulator
6, which plate is provided with an outwardly and
downwardly extending hood member 18 which
acts to protect the upper contact, latch and other
associated parts from the elements. The support

" 68 is provided with a terminal part 72 and has
a fixed contact T4 located beneath the hood 70.
The fixed contact 14 is a substantially U-shaped
piece of conducting material having its base se-
cured to the support 68 and embodying the con-
tact parts 76 -and 18 for engaging opposite in-

clined sides 80 and 82 of a terminal provided on

the ferrule 18.. A resilient member 19 of sub-
stantial U shape is provided within the fixed con-
tact 14 for urging the contact portions 6 and 18
towards each other. Thus it will be seen that the
resilient fixed contact parts 16 and 18 engaging
the terminal portion of the ferrule have a c:m
action on the inclined sides 80 and 82 thereof,

continually tending to urge the fuse away from -

the fixed contact.

" A latch 88 is pivotally mounted on a pivot pin
86 on the fixed support 68 and extends over the
top of the fuse and has at its outer end a de-
pending part 88 terminating in an outwardly ex-
tending portion 90. A bracket 92 is provided on

the upper fuse ferrule 16 and has upwardly ex-
tending spaced parallel catch members 94 which
are positioned to be engaged by the depending
part 88 of latch 84, to lock the fuse with its
upper terminal 80 in engagement with the upper
fixed contact and with the contact spring 79 in
a stressed condition so that when the latch is re-
leased the upper end of the fuse will be moved
outwardly by the upper fixed contact. "A lever
96 is pivotally mounted on the pin 88 provided on
the bracket 92 and includes a portion 100 extend-
ing between the catch members 98, over the top
of the fuse and benesth the latch member 84.
The lever 96 is provided with an aperture 102
for receiving & hook stick. In operation, upon the
occurrence of a short circuit or overload in the
associated circuit, the fusible elements 42 will
be fused, and an arc will be established from
the ferrule 32 to the lower end of the rod element
40; the fusing of fuse elements 42 will release
the spring 64 and allow it to draw the rod 40
up through the passage provided in the boric

2,310,069

acid; thus drawing out the arc established past

the boric acid material which will evolve an arc

extinguishing gas to extinguish the established

arc by the time the rod 48 reaches the end of its
5 movement under influence of the spring 64. The
spring, the plunger element 44 and parts associ-
ated therewith hdve considerable mass and when
the parts are moved by the spring the momentum
of these parts is likewise considerable and will be
absorbed by the enlarged head 62 with a con-
siderable impact, mioving the same upwardly with
sufficient force to jar it loose even under severe
conditions of corrosion or ice. The upward move-
ment of the enlarged head 62 and the cap or
15 operating member 54 will move the end 100 of the

lever 98 upwardly. Since the end 100 of the

lever 96 is located beneath the latch 84, the latch

84 will also be moved upwardly to the dotted

line position shown in Fig. 2 away from the
20 catch members 84, thus releasing the fuse and
permitting. the resilient fixed contact 14 to
forcibly move the fuse element away therefrom
and pivot it about its lower terminal cap to an
open position.

It is, therefore, apparent that I have provided
a drop-out type high-voltage fuse which on an
‘overload first operates to fuse a fusible element
and establish an arc, the arc is then drawn out
and extinguished, and a latch retaining the fuse
30 in circuit closing position is then released, where-

upon the fuse is forced away from its associated
fixed contacts to open the circuit. The fact that
the cap 54 is not actuated until the spring and
plunger are substantially at the end of their
85 movement {nsures opening the circuit only aiter
the circuit has first been interrupted within the
fuse structure by the fuse element and the arc
drawing and extinguishing means. :

This structure insures that the circuit will be
opened only after interruption of the circuit with-
in the fuse structure, thus preventing any arcing
at the separable contacts when the fuse is re-
moved. This type of fuse, which is removed from
the circuit enables the use of cheaper insulating
materials such as fiber since the fuse is not sub-
jected to restored voltage on the line after it has
blown and hence weather-proof porcelain or glass
insitlation is not required.

In accordance with the patent statutes, I have
described in detail one embodiment of my inven-
tion. It will be obvious, however, particularly to
persons skilled in the art, that many changes and
modifications may be made in this particular
structure within the spirit of my invention. I,
therefore, desire that my claims be construed as
broadly as possible in view of the state of the
art.

I claim as my invention:

1. In a device for interrupting an electric cir-
cuit, a tubular enclosure having a fuse element
therein, a cap member telescopically engaging
over one end of said enclosure and movable away
from the enclosure in response to fusing of said
fuse element, an operating member movably
mounted on said enclosure and having a part
overlying said cap so as to be operated thereby.

2. In an electric cutout device, a fuse support,
fixed contacts for engaging fuse terminals on the
support, a latch means pivoted on a fixed base
and releasably engageable with the support for
retaining the support in engagement with the
contacts, a fuse element on the support, and
means movable independently of said terminals
responsive to the fusing of said fuse element and
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operable a predetermined time thereafter to re-
lease said latch means.

3. In an electric cutout device, a fuse support
spaced fixed contacts for engaging spaced fuse
terminals on the support, pivotal supporting
means adjacent cne end of said support, latch
means adjacent the opposite end of said support
for retaining the support in engagement with the
contacts, a fuse element on the support, means
having appreciable mass spaced.from the latch
means and including resilient means maintained
in stressed condition by said fuse element, and
means movable independently of said terminals
operated by impact of said second means at the
end of its path of movement after release of the
resilient means from said fuse element, to release
said latch means.

4, In an electric cutout -device, a movably
mounted fuse holder including means for inter-
rupting an electric circuit and spaced terminals
therefor, stationary contacts for engaging said
terminals, at least one of said contacts being of
resilient material constructed to constantly urge
its associated terminal away therefrom, latch
means engaging said holder to maintain it in
engagement with said contacts, said latch means
comprising a latch member pivotally mounted on
a fixed base for movement toward and away from
a ‘catch member fixed on said holder, a latch
release member pivotally mounted on said holder
to disengage'said latch member from said catch,
and means responsive to operation of said circuit
interrupting means to move said latch release
member to disengage said latch member.

5. In an electric cutout device, a fuse holder
including means for interrupting an electric cir-
cuit and spaced terminals therefor, stationary
contacts for engaging said terminals, spaced
catch members projecting from one end of said
holder, a movable latch adapted to engage said
members to maintain the fuse terminals in en-
gagement{ with said contacts, a latch release
member movably mounted on said holder and
having a part extending between said catch
members and adapted to engage said latch.

6. In a circuit interrupting device, a tubular
interrupter support, a terminal ferrule on one
end of said support, a flanged cap telescopicaily
engaging over said ferrule, circuit interrupting
means in said support, stressed means in said
support releasable in response to an interrupt-
ing operation of said interrupting means to cause
movement of said cap, and means limiting move-
ment . of said cap to the extent of its flange,
whereby said cap always serves as a closure for
said one end of said support.

7. In a circuit interrupting device, a tubular
interrupter support, a flanged cap telescopically
engaging over one end of said support, circuit
interrupting means in said support, stressed
means releasable in response to-an interrupting
operation of said interrupting means to cause
movement of said cap, an apertured plug in said
one end of said support for freely receiving a
stem on said cap, and means on the inner end
of said stem for limiting outward movement of
said cap to no more than the extent of its flange.

8. In an elzctric cutout device, a movably
mounted fuse holder including means for inter-
rupting an electric circuit and spaced terminals

" therefor, stationary contacts for engaging said
terminals, latch means engaging said holder to
_maintain it in engagement with said contacts,
sald latch means comprising a latch member
pivotally mounted on a fixed base for movement
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toward and away from a catch member fixed on
sald holder, a latch release member pivotally
mounted on said nolder to disengage said latch

- member from said catch, and means responsive

to operation of said circuit interrupting means
to move said latch release member to disengage
said latch member,

9. In an electric cutout device, a movably
mounted fuse holder including means for inter-
rupting an electric circuit and spaced terminals
therefor, stationary contacts for engaging said
terminals, latch means engaging said holder to
maintain it in engagement with said contacts,
said latch means comprising a latch member
pivotally mounted on a fixed base for movement
toward and away from a catch member fixed on
said holder, a latch release member pivotally
mounted on said holder to disengage said latch
member from said catch, means responsive to
operation of said circuit interrupting means to
move said latch release member to disengage said
latch member, and said latch release member
being movable independently of said last-men-
tioned means to permit manual release of said
latch member.

10.-In an electric cutout device, a tubular fuse
holder including means for interrupting an elec-

-tric circuit and spaced terminals therefor, spaced

stationary contacts, means adjacent one of said
contacts mounting said holder solely for pivotal

_ movement, another of said contacts being resil-
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ient and constructed to constantly exert a force
on another of said terminals to move the holder
about its pivot cut of engagement with the sec-
ond mentioned contact, latch means to retain the
holder in engagement with the contacts, means
including a relatively movable part of said holder
for releasing said latch means, and means
mounted on said holder for movement inde-
pendent of said movable part for releasing said
latch means. -

11, In a device for interrupting an electric cir-
cuit, means for drawing an arc, an enclosure
therefor, operating means limitedly movably
mounted on said enclosure, and a single means
operable solely in response to the termination of
operation of said arc-drawing means to move
said operating means relative to said enclosure,
whereby said operating means is moved relative
to said enclosure only after the arc has been
drawn out- to substantially the full extent of
which said interrupter is capable.

12, In a device for interrupting an electric cir-
cuit, a support, means for drawing an arc along
said support, means positioned along the path
of movement of said arc drawing means for
extinguishing said arc, operating means movably
mounted on said support, and a single means
operable solely in response to movement of said
arc drawing means to a position adjacent the
end of the path of movement thereof for moving
said operating means relative to said support,
whereby said operating means is moved only
after said arc has been subjected to substantially
the full ar. extinguishing capacity of said inter-
rupting device.

13. In a device for interrupting an electric cir-
cuit, a support, a fuse element on said support
adjacent one end thereof, a movable operating
element on said support adjacent the opposite
end thereof, a rod-like termina: for said fuse
element resiliently urged for relative movement
toward sald operating element but maintained
in spaced relation with respect to said operating
element by said fuse element, means of a mate-
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rial capa.ble of-évolving an arc extinguishing gas

' when in proximity to an-eléctric-arc forming & -

“passage for receiving ‘said rod-like ‘terminal,
whereby upon fusing ‘of said ‘fuse' element said
" terminal ‘is first’ moved through’ said - passage
©_prior to ‘engagement with said operating element,

and sald terminsal constituting the sole-actuat- =

ing means for said operating element in response
to fusion of said fuse element, whereby the arc
drawn by said rod-like terminal upon fusion of

" 'said fuse element is subjected  to-substantialiy

the full arc extinguishing - -ability of said: inter-

rupting device berore said operating element is
moved.

14, In a devrce for interrupting an electric cir-

cuit, a tubular support, terminal means: secured
" in one end ‘of said support and adapted to be

- released upon the passage therethrough of a
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current of predetermined - magnitude, ‘an oper- ‘-

ating member supported for movement toward
and away from the opposite end of the support,
stressed resilient ‘means connecting said mem-

20
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to fusion of said fuse element only after the fuse

" has blown and the resulting ar¢ drawn out and

subjected to the full arc extinguishing capacity -
of .said device.

"17. In an electric cutout device, a fuse support,
fixed contacts for engaging fuse terminals on the

support, latch means for retaining the support
in engagement with the contacts, & fuse element

on the support, means secured to said fuse ele-

‘ment and resiliently urged away from the fuse

element to draw an arc when the fuse element is
blown, material surrounding the path of move-
ment of said last-mentioned means and being
capable of evolving an arc extinguishing gas
when placed in close proximity to an arc, and

lateh release mesns located adjecent the end

of the path of movement of said arc-drawing
means, said resiliently urged means constituting

‘the sole actuating means for said latch release

means, whereby sald latch means is released in

“response to fusion of sald fuse element only after

- the fuse has blown and the resulting arc drawn

ber and means, means of a material capable of

evolving an arc extinguishing gas when'in prox-
25

imity to an electric arc forming a passage for
recelving said terminal me&ns, ‘whereby - upon
_release of said means said released terminal
means will be moved through sald passageé prior

‘to engagement with said operating member to -

actuate the latter; there being no other means
for actuating said operating member in-response
. to tuston of said fuse-element, whereby the arc
drawn by said terminal means upon iusion of
sald fuse element is subjected to substantially
the full arc exiinguishing -ability of said inter-
rupting device before said operating element is
moved.

15."In a device for interrupting ah electric eir-
cuit, a tubular support, a fuse element secured in -

*'one end of said support, a cap slidably engaging

in said support and secured *o sald fuse element,
& mass of material surrounding said plunger ele-
" ment which is capsble of emitting an are exiin-

guishing gas when placed in proximity to ean-

are, stressed resilient means connecting said cap

cut and subjected to the full arc extinguishing
capacity of said device.

18. In an electric circuit interrupting device,
the combination of & tubular fuse enclosure hav--

" ing spsced: terminals, stationary contacts for

engaging said terminals, latch means for main-

" taining said enclosure terminals in engagement
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“ the other end of said support, & -plunger member -

and plunger element whereby when the fise is -

hlown, the plunger will be released’ and moved
by the resilient means past the arc extinguishing -

material and subsequéntly move the £ap away

from the tube, and sald resilient means consti-

tuting the sole means for actuating said cap in
response to fusion of sald fuse element, whereby
the arc drawn by said plunger member upon

fusion of sald fuse element is subjected to sule-.

stantially the full arc extinguishing ability of
said interrupting device before said operating ele=
ment is moved.

16. In an electric cutout device 5 fuse support,

fixed contacts for engaging fuse terminals on the
support, means adjacent one end of said support

mounting said support for movement of at least

‘one of said terminals into and out of engagement
- with respect to at least one of sald confacts,

iatch means adjacent the opposite end of said
support for retaining the support in engagement

with the contacts, a fuse element on the stpport,

means secured to said fuse element and resiliently
urged away from the fuse element to draw an
arc when the fuse element is blown, and latch

release means located adjacent the end of the-
path ot movement of said arc-drawing meens,-

said resiliently urged means constituting the sole

actuating means for said latch reicase means-
whereby sald latch means is relea,sed in response‘

68

70

with said contacts, & fuse element in said en-
closure connected to one of said terminals, an
arc drawing member movably mounted in said
enclosure connected to another of seid terminals
and- secured to said fuse element, & mass of
maeterial closely surrounding the path of move-
ment of said member which is capable of emit-
ting an arc extinguishing gas when in close prox-

- imity to an electric are, & latch release member

movably mounted on said enclosure at & point
spaced from said arc drawing member, resilient
means for moving sald arc drawing member
toward said latch release member to draw an are

upon fusing of said fuse element past ssid mea-

terial ‘and to thereafter engage said latch release

- member, said resilient means and airc drawing

member constituting the sole means for actu-
ating said latch release member, Whereby sald
fuse enclosure is released from the contact in

response to fusing of said fuse element only after

an arc has been drawn out and extinguished.

19, In 2 fuse, & fuse tube having terminals
adjacent opposite ends thereof, conducting means
in said tube connecting said termingls and in-
cluding fusible means connected bétween one of
said terminals snd an arcing contact, means re-

‘sponsive to fusion of said fusible means for mov-

ing said asrcing contect to elongate the arc
formied, means of & material capable of evolving
an arc extinguishing gas when in proximity to

‘an eleciric sre forming & passage for movement

of said arcing contact, latch release means on
said tube positioned to be actuated only in re-
sponse %o predetermined are-drawing movement
of sald ercing contact, there being no other
means for actuating said lateh release means in
response to fusion of said fusible element,
whereby said arc Is subjected to the full arc ex-
tinguishing ability of sald fuse before actuation

of said latch release means.

20. In @ fuge, o fuse tube having terminalg

- adjacent opposite ends thercof, staced contacis,
means mounting said tube for movement of gt
least one terminal thereof into and out of en-

- gagement with one of sald contacts, latch means
for meintaining sald one terminal and coniact
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in engagement, conducting means in said tube
connecting sald terminals and including fusible
means connected between one of sald terminals
and an arcing contact, means responsive to fusion
of said fusible means for moving sald arcing
contact to elongate the arc formed, means of a
material capable of evolving an arc extinguishing
gas when in proximity to an electric arc forming
a passage for movement of said arcing contact,
latch release means on sald tube positioned to be
actuated only in response to predetermined arc-

10

drawing movement of sald arcing contact to re- .

lease said latch means and permit movement of
sald one terminal away from said one contact,
there being no other means for actuating said
latch release means in response to fusion of said
Tusible element, whereby said arc is subjected to
the full arc extinguishing ability of said fuse
before actuation of said latch release means.
21. Circuit interrupting apparatus comprising,
in combination, solid arc extinguishing material
having a bore from the inner wall of which &
relatively large quantity of arc extinguishing gas
s evolved when In proximity to an electric arc,
terminals adapted to be moved relatively apart
to draw an arc therebetween within said bore,
one of sald terminals being rod-like in character
and disposed within said bore and movable rela-
tive thereto, and disconnecting means operable
only in response to an amount of relative move-
ment apart of said terminals substantially equal
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to the length of said bore for providing an air
gap in the circuit in addition to the gap provided
therein between sald terminals after the arc Is
extinguished, there being no other means for
actuatinz said disconnecting means in response
to separation of sald terminals, whereby said arc
is subjected to substantially the entire arc ex~
tinguishing ability of said apparatus prior te
operation of sald disconnecting means.

22. Circuit interrupting apparatus comprising,
in combination, solid arc extinguishing material
having a bore at least the inner wall portions
ale capable of evolving a relatively large quan-
tity of arc extinguishing gas when in proximity
to an electric are, terminals adapted to be
moved relatively apart and to draw an arc there-
between within said bore, one of sald terminais
being rod-like in character and disposed within
said bore and movable relative thereto, discon-
necting means, and means operable only in re-
sponse to separation of said contacts substarn-
tially the entire length of said bore to actuate
said disconnecting means for providing an air
gap in the circult in addition to the gap provided
therein between said terminals so that said dis-
connecting means is actuated only after the arc
between sald terminals has been subjected to
substantially the entire arc extinguishing capa-
bilities of ‘said apparatus.

HAROLD H. FAHNOR




