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This invention relates to cireuit interrupiers
-and more varticularly to such interrupters as are
particularly adapted for use on high voliage sys-
tems, although not limited to such systems, The
§ circuit interrupter of the present invention is of
the fused type, that is it is one wherein the cir-
cuit is opened by the blowing of a fuse, and it is
one of the objects of the present invention o pro-
vide a device of this character which is exceed-
ingly rapid in its action and simple and economi-
cal in construction.

In the embodiment of my ‘invention herein
described for illustrative purposes the mvention
is incorporated in a fuse of the well known type
comprising a glass tube or container having me-
tallic ferrules at its opposite ends for establish-
ing a circuit through the fuse within, A movable
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terminal member is mounted within the coniain-

er and adjacent one end thereof and g spring is
provided for rapidly moving it towards the other
end upon the blowing of the fuge. The contain-
er is filled with an insulating liguid of high are
extinguishing properties into which the are is
drawn by the terminal member as it moves under
the action of the spring,
guishing the arc. This type of fuse is known as
the “Schweitzer & Conrad” fuse and one form
thereof is shown in the United States pateni to
Edmond 0. Schweitzer and Nicholas J. Conrad
Number 1,135,548 issued April 13, 1815. 711 is
however to be understood that the present inven-
tion is not limited to such fuse structures bui is
of general application,

In the fuse herein shown the upper ferrule is
provided with a shoulder upon which a bridge
member rests, and the movable portion of the
fuse is suspended from the bridge member by
means of a point suspension to allow for a uni-
versal movement of the Suspended parts. It is of
49 course understood that any other form of unj-

versal joint could be used if desired.
The movable system comprises a terminal to
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is connected for supporting the same. A spring
.46 holder is mounted on the terminal and is provid-
ed with a helical groove for receiving the end of a
coiled spring that pulls upwards on the lower
ferrule. It is one of the objects of the present
invention to provide a novel and improved means
50 for supporting the terminal and a novel means
for connecting the spring to the terminal. An-
other feature of novelty of the present structure
resides in the means for establishing the electrical
connection between the fuse and the upper fer-

5 rue,

thereby quickly extin-.

hich the fuse is connected and to which a wire

When an are is quenched by an insulsting lig-
uid, such as is heve used, some of the liguid is Yola~
tilized by the heat of the arc. Since the vapor
gceupies 4 greater volume then is cccupied by the
Houid from which it is generated the pressure
within the fuse rises. The armount of liquid volp-
tilized by the blowing of 2 fuse element in g fusge
of & given consiruction on g line of a given vol-
age depends upon the amount of current fiow he-
ing interrupted. In the case of o Very large cur- gs
rent flow the amouni of liqui@ volatitized Wy be
sufficient to shatier the fuse uniess some means
is provided for permitting the eseaps of the V@~
por, For this reason o vent cap is provided, which
vent cap blows when the pressure reaches o pre- gp
determined value, that value being below that at
which the giass of the fuse would shatter.

The vent cap is sealed to the upper ferrule and
it is one of the objects of the present invention
to provide an improved means for sealing the ¢
vent cap. To prevent the liguid within the fuse
from creeping outward along the joint between
the cap and the upper ferrule I provide a seal
consisting of plastic bakelite or the like, and to
prevent the enirance of moisture into the fuse 1
brovide an additional seal of asphaltum. The
bakelite constitutes the inner seal and the A=
phaltum the outer Seal, whereby the bakelite
prevents the liquid within the fuse from contaci-
ing with and attacking the asphaltum.

The attainment of the above and further ob-
jects of the present invention will be apparsnt
from the following specification taken in connec-
tion with the accompanying drawing forming a
part thereof.: - . _

In the drawing:

Figure 1 is 8 longitudins] sectional view of my
improved fuse structure; ’

Figure 2 is a sectional view taken along the
line 2—2 of Figure 1; ’

Figure 3 is a top view of the fuse structure with
the vent cap removed;

Figure 4 is g fragmentary sectional view taken
along the line ¢—4 of Figure 2; and

Figure 5 is a sectional view taken slong ¢he
iine 5—5 of Figure 1.

Referring now more particuiarily to the draw-
ing, the fuse shown comprises s glass tube 1 the
ends of which fit into the upper and lower fer-
rules 2 and 2 respectively, the ferrules being se-
cured in position by s Suitable glloy filling 4
which also serves ss a packing for producing a
fuid tight closure. While the tube shown is
eylindrical in shape and is formed of glass it
may, if desired, be made of any other suitable 11¢
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shape and likewise may be of any other preferred
insulating material such as for example, fiber im-
pregnated with bakelite or the like. 'The ferrules
92 and 3 are made of suitable conducting metal
and constitute the terminals for making or break-
ing a circuit through the fuse. ‘The upper-and
the lower ferrules are provided, on their inner
side, with tapered or conical shoulders 6 for cen-
tering the fube 1 and for providing a minimum
contacting srea between the tube and the fer-
rules. The top of the upper ferrule 2 has & cylin-
drical bore 8 formed therein and terminzting in
a shoulger 8. Beyond the bore 8 there is a cylin-
drical bore 18 of reduced diameter, which hore
ierminates in a shoulder 1l. The fuse mechsa-
nism as & whole I8 suspended within the tube 1
by means of an upwardly arched hridge i3 thet
vests upon the sheulder a. The bridge membsr
ats snugly within the cylindrical bore 8 and is
provided ab its opposite ends with o pair of Uup~-
wardly extending nrojections 14—14 which Rear
sgainst the cylindrical wall of the bore &, incresas-
ing the depth of cooperation of the ends of the
bridge member with the wall of the bore 8 and

. preventing the bridee member from working up

and out of its desired position in the bore 8. The
projections 14 may be made by merely stamping
& small bulge in the bottom of the bridge member
at the ends thereoi.

An inveried U-shaped bail member 16 extends
through a central opening 17 in the bridge mem-
ber and is supported by a bridge bar 18 which
rests meross the opening 17 in the bridge mem-~
ber 13 and which may be held in place by means
of a wire cotter pin 20. A very short pin 21 is
secured to the bridge bar 18 and constitutes a
single peint support for the bail member. A shal-
low spherical depression is formed in the ball
member for providing a seat for the bail mem-
ber on the pin 21. The bail member has com-
plete freedom of motion on the supporting pin
21. The bail member 16 constitutes a short
length of copper tubing through which is passed
a flexible braided wire 25, of copper or the like,
and a strain wire 26 of nichrome or the like, said
wire having a high tensible strength and a rather
high electrical resistance. The end of a fuse
wire 27 is likewise extended into the copper tube.
The tube is then flattened in a punch press or
the like to firmly secure the braided wire 25, the
wire 26 and the fuse 27 in the tube. The flai-
tened tube is then hent to form an arch shape or
U-shape member as shown in the drawing. - A
terminal assembly 30 is supported by the wire
26. 'The terminal 30 comprises an internally
threaded sleeve 31 and a cable securing member
32 secured in the sleeve 31. The terminal 30 is
made of brass or other suitable current conduct-
ing material. The sleeve 31 has a set of longi-
tudinally extending grooves 35 formed therein
and has a hole 86 drilled therethrough near the
end of the sleeve.

The strain wire 26 Is inserted in the grooves 35,
the ends of the wire being passed through the
opening 36 in crossed relationship and then again
extending into the grooves 35 on'the opposite sides
of the sleeve member, a similar groove 36’ is
formed for receiving the end of the fuse link 27.
The sleeve is then compressed in a punch press
so as to cause the walls of the grooves to come
together and firmly grip the ends of the wire 26
and the end of the fuse link 27 in the sleeve mem-
ber 30.. A liquid director 40 is supported by the
terminsl 3¢ and for this purpese it has three
holes, 120° apart, formed therein. Through these
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holes three pins or studs 42 are passed. These
stiids ave freely movable within the holes in the
sleeve member 31 and when they are fully in-
serted within the sleeve the liquid director 40
may be passed over the sieeve. After the liquid
director has been placed over the sleeve 31 &
screw 44 is threaded into the bore of the sleeve 31.
The screw 44 is provided with a conical head 45
which forces the pins or studs 42 outward. The
liquid director 40 has a groove 46 formed therein
and the rounded or spherical ends of the studs
42 enter this groove and thereby support the
liguig divector in spaced, relationship to the ter-
rminal. The cable terminal 32 has an upper screw
threaded portion 5¢ which threads into the sleeve
31 end is thereby rigidly secured thereto and &’
lower hollow pordion into which a cable 53 of
auitable conducting material ig rigidly secursd.

2 spring fosb mon & shoulder §&
formed on the ¢ . The portion of
the cghnle ierminal 32 hebween the top of the
shomlder BE and the lowernad 3t . thread of the
thresded portion has flab ~d surfaces 56 as M&Y
ne gsen in Pigure 5, and ihe cable fastener has
sn opening of s similar shape. As a result of
this arrangement the spring fastener is held
against rotation. There is a' Joose fit between
the spring fastener 54 and the cable terminal 32,
in order to permit a limited amount of side play
between the two. In.case of deflection of the
spring fastener 54 laterally ageinst the tube 1 this
play between the fastener 54 and the terminal
member 32 will relieve the tube of the inertia of
the terminal member 32, to which it would be
subjected if the .spring fastener and terminal 11p
member were rigidly secured together. A helical
groove is formed in the gpring fastener 54 and
sald spring fastener is threaded into a helical
coiled spring 60. The lower end of the spring
§6 is threaded around a spring fastener 61 similar 1i5
o the spring fastener 54 and secured to or formed
integral with a lower cable terminal 62. The
iower ferrule.is provided with an inwardly ex-
tending boss 65 which is bored and internally
threaded to receive & threaded portion 68 on the 120
lower end cf the cable terminal 62.

A washer 70 of bakelite or other suitable insu-
lating material rests upon the shoulder 11 of the
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_upper ferrule and is provided with a central open-

ing through which the upper terminal 30 extends. 125
The washer is of the split type and consists of
two semi-circular halves which lie in the hore

10 and embrace the top of the terminal 30 after
the terminal 30 has been assembled.

Tn assembling the fuse the spring 60 is first 130
threaded into the lower spring hoider 61 and the
upper spring holder 54 is then placed above the
upper cable terminsl 30 and is threaded into the
top of the spring 60 and then lowered onto the
shoulder 55. Thereafter the assembly comprising 135
the upper terminal 30 and the liquid director 40
are threaded onto the threaded portion 50. It
is understood that at this time the spring is not
under tension and therefore the two cable ter-
minals are drawn rather closely together. The 140
bail 16 is provided with suitable depressions T2
and 73 formed therein for pemitting the grip-
ping of the bail member by a tool whereby the
same may be lowered into the tube 1. The mech-
anism is lowered until the threaded portion 66 145
on the lower cable terminal enters the bore in
the boss 65 of the lower ferrule. The threaded
portion 66 is then threaded into the boss by
means” of a suitable tool. After this has been

done the bail 16 is raised by means of the sep- 150
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arate tool gripping the bail at the depressions 72
and 73, although other pail anchoring means
may be employed and the bail is lifted until it
extends through the opening 17 in the bridge
member 13. After the tube is filled with 8 st~
able are quenching liquid the split collar 7¢ ang
the bridge bar 18 are then inserted into place
and the bail 16 is thereafter lowered until it
rests upon the bridge bar. The flexible braideq
conductors 25 are previously inserted beneath
the ends of the bridge 13 so that the flexible con-
ductor rests upon the shoulder 9 and in turn is
bressed downward by the bridge member 13
which seats thereon. When the apparatus is
in this position the spring is under g rather great
tension and thereby exerts g considerable pres-
sure upon the bridge member 13 which pressure
is transmitted through the flexible conductor 25
te the shoulder g thereby maintaining g fgrm
electrical contact between the flexible conductor

25 and the shoulder 9, -Due to the fact that the
“bridge member 13 fits rather snugly within the

ferrule, ag previously stated, any tendency on the
part of the bridge member io collapse downwargly
under the action of the spring 60 will be resisted
by the inner vertical wall.of the ferrule ang will
result in an increase in the pressure of the brigge
member esgainst the inner vertical ferrule well,
It is to be noted the pin 21 and the bail 18 pro-
vide & universal mounting for the terminal

‘member 30. The universal mounting support

permits free movement of the terminal member
36 in all directions. 1t enables elimination of
guide prongs or the like and it eliminates any
possibility of kinking of the fuse or strain wire
such ss might occur with a rigid anchor at the
upper end.

The are extinguishing Haguid is preferably in.
troduced into the tube 1 before the split colior
70 is set in place. :

The liquid within the tube is of high are
quenching properties. Any suitable insulating
liquid mey be used. This insulating louid meay
comprise carbon tetra-chloride- or any of the in-
sulating liguids mentioned in the United States
patent to Fdmund O. Schweitzer angd Nicholag
J. Conrad, No. 1,318,807 of_ October 2g, 1919,
although any other preferred insulating Houid
meay be used.

A vent cap 80 is then mounted on. the top of
the upper ferrule in order to close the top of the
fuse. The eap 86 is secured to the outside of the
ferrule and is provided with an inelined shoulder
81 which overlies the ferrule, The cap is s8-
cured 10 the top of the ferrule by a suiteble ce-
ment which, although it may take other forms,
breferably conreists of a rim of plastic bakelite or
the like interposed between the vent cover ang
the sides of the ferrule ag indicated at 82. This

substance prevents the egress of the insulating

Mguid within the tube by creepage along the sides

of the ferrule. ¥n order to prevent the enirgnce
of moisture into the tube there is further inier.
posed betwesn the vent cap and the ferrule.q
layer of suitable cement Impenetrable to water,
This cement is indicated at 83 and may consist
of asphaltum er the like,

The asphalium is provided due to the faci
moisture cen creep into
bakelite binder 83 if i were permitted to reach
the bakelite. The bakelite 82 acts as an effective
stop to prevent the liquid within the tube from
reaching the asphaltum since the asphaltum is
subject to attack by this liquid.

that
the fuse through the

- €scape of the gases generated.

“explosion chamber” in the ferrule 2 alove

3

When an excessively large current flows
through the fuse the fuse link 27 melts and, sub-
stantially simultancously therewith the high re-

sistance strain wire 26 likewise melts, The

terminal 30 is then shapped downwara by the
spring 86 thereby drawing an arc between the
top of the terminal and the remaining portion
of the fuse link extending out of the bail mem-
ber 18. The liquid director 46 is spaced from
the terminal member 31 and is drawn down-
wardly” therewith during its descent. As may
be seen from the drawing, the liquid director 40
is provided with a oonical opening having its
largest diameter bottommost, As the liquid di-
rectdr moves downwardly with
the Hguid within the tube 1 squirts through the
conical opening,
uid director and the terminals, into the region
of the are. This ‘produces a vicient agitation
of the liquid in the region of the are, constantly
directing fresh, cool gquid into the arc to quickly
extinguish it. ’ :

During the circuit interruption g certain
amount of the lHguid within the tube is volatilized,

Since the gases that are formed by the volatiliza-

tion of the liguid oceupy g greater space than
Was ogeupied by the liquid from whiech the gaszes
were formed, it is apparent that the pressure
within tube 1 will increcse. When the fuse
functions o interrupt a VEry severe short-cireuit
the amount of gag generated becomes appreciable
and unless means is provided for permitting the
eéscape of the ges the resulting pressure will
shstter the giass tube and splagh the contentg
andé thes broken glass around everything,
avoid such an occurrence the cap 86 is not secured
o the upper ferrule very tightly, so that when
the pressure within the tube becomes excessiva
the cap will be blown: off, thus permitting the
Thus the shatter-
tube is avoided ang with it the
glass throughout the region of

.
the

ing of the glass
scatiering of the
the fuse,

The fuse element ig ing substantially separate
the
split coller %6, Consequently the initial explo-
sive effect upon blowing is substantially confined

the terminal 30 -

80

-85

past the space between the lig--

100

To I10

t0 the chamber above the collar 76 with the result -

that on short-cireuit or very heavy overicad the

- vent cap blows off before any extensive pressyrs I

can develon in the glass fube. When the arcing
terminel iz drawn down into the liquid the collgy
70 is free to rise angd this prevents any excessive
bressure within the glass tuns as the areing termi.
nal is drawn down into the liguid. Even the
initial explosive effect in the chamber above the
coliar 70 is not transmitted tiwrough the ferrule 2
and throvgh the wall of the tube 1, becauge in vse
the external shoulder means on the ferrule 2 iu

preferably seated sgainst the fuse clin or 2n ag. !

jacent shovider ang the explosive effect through
the ferrule is teken Uup by this seating engsge-
ment end not transmitted to the well of the tube,

Upon viclens blowing of the fuse, which resulis
In removsl of
the fuse, including bridge 13, is freely expelled,
inasmuch as the release of the terminal from the
spring ieasion which held it in position releases
the grip which it hag ugen the inner walis of the
ferrule. The fuse may he restored for service by
unscrewing the sleeve 36 from the stud 59 and re-.
placing the same with s fresh unit, including s
new sleeve 30, liguid director 49, bridge 13 sna
shunting conductor 25, which are then readily
dropped into place. The split washer 79, which

the cap 80, tae vpper termingl of &

130
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likewise was expelled by
is replaced by a new one. The liquid is replaced
with a fresh charge and the device sealed.

While T have herein shown and described a pre-
ferred embodiment of my invention it is to be un-
derstood that the invention is not limited to tne
precise construction herein shown but is capable
of various modifications, the fuse here shown be-
ing merely illustrative of the invention.

What I consider new and desire to secure by
Letters Patent is:

1. In a device of the class describegd, the com-
bination of a tubular casing, & terminal ferrule
on the casing, a movable terminal within the
casing, a colled spring rormalily under tension
and connected with the movable terminal, a fuse
connected between the movable terminal and the
ferrule and means for anchoring said movable
termina! under the teumsion of said spring, said
anchoring means having universal mounting on
said ferrule and including a bail member sup-
ported at a single point and in turn supporting
the movable terminal and the fuse.

2. In combination, a frame, a terminal, a fuse
cannected between said terminal and said frame,

operatidn of the fuse,

a spring connected to said terminsal and an an-

chor for said terminal inclading a bail member
having universal mounting on said frame and 8
strain wire supporting the terminal from said
bail member.

3. A circuit interrupter comprising a casing, a
terminal member supported within the casing by
means including s universal mounting, a spring
exerting a pull on the terminal, & severable
connection includirg a fuse element disposed be-
tween the terminal and the universal mounting
and a strain wire for relieving the fuse of the
spring tension. ‘

4. A circuit interrupter comprising a casing,
a bridge member supporied in the casing, & termi-
nal member suspended from the bridge member
by & severable connection including a strain wire
and a single point suspension having freedom of
motion in all directions, said strain wire being
severed upon the operation of the device to in-
terrupt the cireuit, spring means for rapidiy
separating the terminal from the supporting
bridge upon the severing of the circuit, &rc
guenching liquid within the casing, and a liguid
directar carried by the termina! for directing the
liquid to the point of circuit interruption upon
movement of the terminal under the action of the
spring. : :

5..A fuse having a terminal member, a sleeve
into which the terminsl member is threaded, a
bridge member for -supporting the sieeve and
thereby supporting the terminal member, & joint
permitting universal movement of the sleeve with
respect to the supporfing bridge member, and a
fusible element establishing an electrical "con-
‘nection between the terminal and the bridge
member and located between them.

g. A fuse comprising a hollow supporting mem-
per having embedded therein a connecling con-
ductor, a fuse element, and & strain wire; and a
terminal suspended from the supporting member
by the strain wire, the other end of the fuse being
connected to the terminal, thereby establishing
a circult between the terminal and the connecting
conductor. E

7. A fuse comprising a hollow supporting mem-
ber having embedded therein & connecting con-
ductor, a Tuse element, and a strain wire; 2 ter-
minsl suspended from the supporting member
by the strain wire, the other end of the fuse ele-
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ment being connected to the terminal, thereby
establishing a circuit between the terminal and
the connecting conductor, and means for pulling
the terminal member away from the supporting

member. 80
8. A fuse comprising a hollow supporting mem-

per having embedded therein a connecting con-

ductor, & fuse element, and a strain wire; a ter-

minal suspended from the supporting member by 85

the strain wire, the other end of the fuse element
being connected to the terminal, thereby estab-
lishing s circuit between the terminal and the
connecting conductor, means for pulling the ter-
minal member away from the supporting member,
and a point support for the supporting member
whereby the same has 8 limited degree of uni-
versal motion.

9. A fuse comprising a hollow supporting mem-
ber having embedded therein a connection con-
ductor, a fuse element, and a strain wire; a ter-
minal suspended from the supporting member
by the strain wire, the other end of the fuse ele-
ment being connected to the terminal, thereby
establishing a circuit between the terminal and
the connecting conductor, and a joint support for
the supporting member whereby the same has a
limited degree of universal motion.

10. A fuse including a conducting cylinder hav-
ing a groove therein, and a fuse wire embedded g5
in the groove and rigidly held in place by com-
pression of the sides of the groove thereon.

11. A fuse including a conducting cylinder hav-
ing & longitudinal groove therein extending up
to the end of the cylinder, and a fuse wire em-
bedded in the groove and rigidly held in place by
compression of the sides of the groove thereon.

12. Tn combination, & terminal having a plu-
rality of grooves therein, wire supporting means
for the terminal extending into at least one of the
grooves, and a fuse wire extending into another
one of the grooves, said fuse wire and said wire
supporting means being secured in place by com-
pression of the terminal to force the side walis of
the grooves together. 120

13. A fuse comprising a casing, a fusible ele-
ment in the casing, a cap for the casing extend-
ing over the outer periphery of the casing, sald
cap being adapted to be blown off of the casing
upon an abnormal blowing of the fuse, and an air 123
tight seal between the cap and the outer periphery
of the casing, said seal comprising & plastic com-~
pound to prevent the leakage of the contents of
the tube and a dissimilar compound to prevent the
entrance of moisture into the tube.

14. A fuse comprising a casing, & fusible ele-
ment in the casing, a cap for the casing, said cap
being adapted to be blown off of the casing by an
abrormal blowing of the fuse, & body of arc
guenching liquid within the casing for éxtinguish- 136
ing the arc of the fuse, and s seal between the
cap and the casing for sealing the same, said seal
comprising a compound impervious to the action .
of the are quenching liguid on the inner side of
the seal for preventing the outward creepage of 140
the liquid, and a compound impervious to mojis-
ture on the outer side of the seal for preventing
the entrance of moisture into the casing.

15. A fuse comprising a casing, a fusible ele-
ment in the casing, a cap for the casing, said cap 145
being sdapted to be blown off of the casing by
an abnormal blowing of the fuse, & body of arc’
gquenching Hquid within the casing for extin-
guishing the arc of the fuse, and a seal between
the cap and the casing for sealing the same, sald 150
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seal comprising a phenol] condensation compound
Impervious to the action of the arc quenching
liquid on the inner side of the seal for preventing

to moisture on the
outer side of the seal for preventing the entrance
of moisture into the casing, -

16. A términal member comprising,
ceiving portion, means for supporting
tion, a conductor receiving member threaded intg
sald portion, said
having s shoulder thereon, and a spring fastener
mounted on the terminal member and held there-
on by the shoulder, said spring fastener having g
helical groove therein adapted to be threaded into
8 coll spring for establishing connections there-
wi . : .

a fuse re-

17. A circuit interrupter comprising g casing,

& bridge member supported in the casing and

having a central opening theretiwough, g bridge U
bar extending across said cpening, and s termingl’

suspended from the bridge bar by a single peint

- Suspension having freedom of ‘motjon in all di-
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‘mmeans including a fuse link for

. teblishing the

rections. .
18. & fuse device having a retraction spring
and a universal sy port for anchoring said spring

and a bail member resting thereon, R

18, A fuse comprising a tubular member hav-
ing contaci ferrules at its upper and lower ends,
means including & fuse link for meintsining an
electrical connection between the ferrules, Spring
means normally under tension and released upon
blowing of the fuse link and retractible within the
tubular member to produce an extended gap in
the connection, and means making a pressure
electrical contact with the upper ferrule for es-
tablishing the electrical circuit between the fuse
link and the upper ferrule, said last named means
including g conductor electrically connected o

the action of said spring, -

20, A fuse comprising a tubulay member hgy-
ing contact ferrules at its upper and lower ends,
maintaining an
electrical connection between the ferrules, spring
means normally under tension and released upon
blowing of the fuse link to produce an extended
8ap in the connection, said upper ferrule having

& shoulder therein, and means making a pressure

electrical contact with the upper ferrule for es-
electrical cireuit between the fuss
link snd the upper ferrule, said iast named means
including s conductor electrically connected to
the fuse link, ang a transverse membes extend-
ing across and resting on the shoulder within the
ferrule and maintaining the pressure contact be-
tween the conductor and the ferrule through the
action of saig spring, said fuse link and spring
being supported from the transverse member,

. 2%, Afuse comprising a tubular member having
contact ferrules at its upper angd lower ends,
neans including 2 fuse link for maintaining an
electrical connection between the ferrules, spring
means normally under tension and released upon

in the connection, said upper ferrule having g
shoulder therein, and means making a pressure
electrical contact with the upper ferrule for es-
tablishing the electrical circuit between the Tuse

conductor receiving member .

‘Ieased upon blowing of the fuse

S

link and the upper ferrule, said last narded means
including a transverse member

and resting within the ferrule ang maintaining
the pressure contact through the action of said
spring, sgid fuse and spring means being sup-
ported from said transverse member by means in-
cluding s universsl mounting,

23. A fuse comprising a tubular member hay-
ing contact ferrules &t its upper and lower ends,
means Including a fuse Hink for maintaining an
electrical connection between the ferrules, spring
Mmeans nermally under tension and released upon
blowing of the fuse link te produce an extended
gap in the connection, said upper ferrule having
& shoulder therein, and means ‘ngking a pressure
electrical contact with the upper ferrule for es-
tablishing the electrical cirenit between the fuse
Iink and the upper ferrule, said last named means
including & transverse member extended across
and resting on the shoulder within the ferrule
and meintaining the Bressure contact through
the getion of said spring, said transverse member
extending ubwardly from the shoulder and bear-
Ing against the inner side walls of the upper fer-
rule, said fuse ang spring means being supported
from said transverse rmember by means including
& universsl meunting. -

24, A fuse comprising o tubular member havy.-
ing 2 contact ferrule at its upper end, o fusa Tink,
Spring means normeally under tension and re-
link to produce
an extended gap in the circuit through the fuse,
and means making g pressure electrical contact

with the ferrule for establishing an electrie Cir- .

cuit between the fuse Iink and the ferrule, said
last means Including & transverse menber ex-
tending across and resting upon 2 shoulder with-
in the ferrule and meintaining the pressure con-
tact through the action of said spring, said trans.
verse member making o snug it within the for-
rule and heing
der with the fuse and spring means located helow
the transverse member and supported therefrom:
and pulling the same against the shoulder.

25, A fuse comprising a. tubwlar member hav.
ing 2 contact ferrule at its upper end, a fuse link,
spring mesans normally under tension and re-
leased upon blowing of the fuse'link to produce
an extended gap in the ecircuit through the fuse,

arched upwardly from saig shoul. !
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and means meaking g bressure electrical contacs )

with the ferrule for establishing an electric eir-
cuit between the fuse link and the ferrule, saig
lzst named means Including o transverse mem-
ber extending across and resting upon a shoulder
within the ferrule and maintaining the pressure
contact through the action of said spring, saig
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transverse member extending upwardly from
said shoulder with the fuse and spring means
located below the transverse member and sup-
ported therefrom by means including a universal
mounting.

26. A fuse including a casing having & ferrule
at its upper end, a bridge member supported on
the inner side of the ferrule, a fuse link, a mov-
able terminal, means supporting said movable
terminal from said bridge member, spring means
pulling said movable terminal away from the
bridge member and pulling said bridge member
inward of the fuse casing, and a conductor €x-
tending a circuit between the fuse and the ferrule,
said bridge member pearing on the end of said
conductor and through the action of the spring
exerting a clamping action to clamp the conduc-

~ tor against the ferrule.
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27. A fuse including a casing having a ferrule
at its upper end, a bridge member supported on
the inner side of the ferrule, a fuse link, & mov-
able terminal, means supporting said movable
terminal from said bridge member, said bridge
member being upwardly arched from its support-

_ed ends and said terminal being suspended from

the crown of the arched portion, spring means
pulling said movable terminai inwardly of the
casing and away from the bridge member, and
a conductor extending a cireuit between the fuce
and the ferrule, said bridge member bearing on
the end of said conductor and through the action
of the spring exerting a clamping action to clamp
the conductor against tpe ferrule.

28. A fuse including a casing having a ferrule
at its upper end, a bridge member extending
across the open end of the ferrule and supported
on the inside thereof with its ends against the
inner vertical peripheral wall of the ferrule,
means for drawing & gap in the circuit extending
through the casing, said means including a spring
held under tension and a fuse link for effecting
the release of the spring, said spring exerting
a pull on the bridge member, and a conductor for
extending a circuit from the fuse link to the fer-
rule, the two ends of the conductor being inter-
posed between the wall of the ferrule and the op-
posite ends of the bridge member, whereby the
pull of the spring on the bridge member pro-
duces a pressure contact between the conductor

. and the ferrule.

29. A fuse including a casing having an opeil
ferrule at its upper end, an upwardly arched
bridge member extending across the open end
of the ferrule and supported on the inside there-
of, and means for drawing & gap in the circuit
through the casing, said means including & spring
held under tension and a fuse link for effecting
the release of the spring, said spring exerting its
pull at the crown of the arched portion of the
bridge and in a direction inward of the casing,
the ends of the bridge member bearing agains!
the inner side of the vertical peripheral wall of
the ferrule whereby the ferrule holds the bridge
member against being fattened by the action of
the spring. : .

20. A fuse including a casing having an oben
ferrule at its upper end, an upwardly arched
pridge member extending across the open end of
the ferrule and supported on the inside thereof,

. means for drawing & gap in the circuit through

the casing, said means including a spring held
under tension and & fuse link for effecting the re-
1euze of the spring, said spring exerting its puil
at the crown of the arched portion of the bridge
and in a direction inward of the casing, the ends

_contact ferrules at its

1,924,484

of the bridge member bearing against the lnner
side of the vertical peripheral wall of the ferrule
whereby the ferrule holds the bridge “member
against being flattened by the action of the spring,
and a closure for the open end of the ferrule
subject to he opened by internal pressure.

31. A fuse comprising & tubular member hav-
ing a contact ferrule at one end, & conductor with~
in the ferrule, means for establishing an electric
connection between the conductor and the fer-
rule, said means including a transverse member
extending across and resting within the ferrule
with its opposite ends upon both ends of the con-
ductor and pressing said conductor against the
ferrule, a tension spring within the tubular mem-
ber mechanically connected to the transverse
member by means including a severable connec-
tion and exerting the pressure for pressing the
conductor against the ferrule, said severable con-
nection between the spring and the transverse
member including a fuse connected to the con-
ductor whereby upon blowing of the fuse the
spring is retracted from the transverse mem-
ber. i : .

32, A fuse including a tube of insulation having
contact ferrules at its opposite ends, & filling
of arc quenching liquid within the tube, the up-
per ferrule having & shoulder therein at its up-
per end with the wall of the ferrule extending up-
ward from said shoulder, a bridge member ex-
tending across the ferrule and resting against
the shoulder with the ends of the bridge mem-
per held in position by the upward extending por-
tion of the wall of the ferrule, means establishing
an electrical connection between the ferrules, said
means including a connecting device suspended
from the bridge member by a severable connec-
tion including a fuse link, a tension spring se-
cured at one end fo the lower ferrule and at its
other end to the connecting device and exerting
a pull on said device, the pull of the spring being
transmitted through the severable connection and
the bridge member to the shoulder on the upper
ferrule, said connection being severed upon blow-
ing of the fuse, thereby permitting 8 retraction of
the spring to produce an extended gap through
the arc quenching liquid to promptly interrupt
the circuit between the ferrules.

33. A fuse including a tube of insulation having
opposite ends, a filling of
arc quenching liguid within the tube, the upper
ferrule having a shoulder therein at its upper end
with the-wall of the ferrule extending upward
from said shoulder, a bridge member extend-
ing across the ferrule and resting against the
shoulder with the ends of the bridge member held
in position by the upward extending portion of
the wall of the ferrule, means establishing an elec-
¢rical connection between the ferrules, said
means including a connecting device suspended
from the bridge member by & severable connec-
tion including a fuse link, a tension spring secured
st one end to the lower ferrule and at its other
end to the connecting device and exerting s pull
en said device, the pull of the spring belng trans-
mitted through the severable connection and the
bridge member to the shoulder on the upper fer-
rule, & conductor interposed between the bridge
member and the ferrule and pressed into firm con-
tact with the ferrule by the pull of the spring
on the bridge member, said conductor being elec-
trically connected with the fuse link, said sever-
able connecticn being severed upon blowing of the
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fuse, thereby permitting a retraction of the spring 150

tp produce sn extended gap through the arc
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quenching liquid to promptly interrupt the. circuit
between the ferrules.

34. In combination, a fuse housing having &
metal ferrule with a longitudinal opening pro-
vided with an open end adapted to be releasably
tlosed, a terminal member extending across the
longitudinal opening of the ferrule and being
supported by engagement with the walls thereof,
& fuse under tension connected {0 the ceniral
part of said member, and a low resistance con-
ducior connected a$ one point to the adjacent end
of the fuse, said conductor having an end which
is pressed by the terminal bar into goocd slec-
trical contact with the ferrule o form a shung

25

30

40

45

&5

70

7
bar and
be expelled from the fer-

about said terminal bar, said terminal
conductor being free to
rule on violent blowing of the fuse.

-35. A replacement unit for recondiiioning a
fuse, comprising an arched terminal bar with g
fuse link connected io the central part thereof,
shunting connections of low resistance connected
cenirally ¢o the adiacent end of the fuse and ex-
tending under the ends of the ferminal bar, and
& terminal member connecied to the opposite end
of the fuse snd having o coupling portion for
ready connection o or disconnection from g
tension spring.

. NICHOLAS J. CONRAD,
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