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This invention relates generally to circuit inter-
rupters, and more specifically to high voltage
fuses.

One object of this invention is to provide a
novel type of high voltage fuse which is relatively
simple in construction and economical of manu-
facture, while being capable of eficiently inter-
rupting relatively large currents.

Power fuses have been used wherein a fusible
element is connected between terminals with one
of the terminals spring-blased to draw out the
arc formed when the fuse blows. One way by
which current has been conducted to the mov-
able terminal is by the use of a flexible shunt.
Such a shunt takes up considerable space, and
must be moved by the spring during circuit inter-
ruption.

Another object of this invention therefore is to
provide a novel fuse construction for conducting
current to a movable fuse terminal without the
use of flexible shunts or the like.

Another object of this invention is to provide
a normally enclosed fuse of novel construction
having an operating member which is projected
through the fuse enclosure when the fuse blows.

Another object of this invention is to provide

for cooperation with a novel fuse construction of

the type described, novel releasable means for
holding the fuse in circuit and adapted to be re-
leased by an operating member actuated upon
blowing of the fuse.

Another object of this invention is to provide
novel latching means for a fuse of the type de-
scribed for normally releasably maintaining the
fuse in circuit but operable in response to blow-
ing of the fuse to release the fuse for movement
out of the circuit, while at the same time per-

mitting manual manipulation of the fuse into and

out of the circuit.

Another object of this invention is to provide
novel releasable latch means for a fuse, which
latch means upon release thereof is operable to
move the fuse associated therewith out of the
circuit.

Another object of this invention is to provide a
novel drop-out fuse mounting having a novel
movable mounting element capable of releasably
holding the fuse in an intermediate open posi-
tion, and of cushioning the opening movement
thereof.

These and other objects of this invention will
become more apparent upon consideration of the
following detailed description of preferred em-
bodiments thereof when taken in connection with
the attached drawings, in which:
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Figure 1 is a front elevational view of a fuse
constructed in accordance with this invention;

Fig. 2 13 a side elevational view of the fuse ¢
shown in Fig. 1, with the upper and lower con-
tacts shown in section;

Fig. 3 is a longitudinal sectional view through
the fuse cartridge shown in Figs. 1 and 2;

Fig. 4 is a section view of the upper contact
construction taken substantially on the line
IV—IV of Fig. 2;

Fig. 5 is a section view of the upper fuse con-
tact construction similar to the section of this
contact shown in Fig. 2, but with the fuse
removed;

Fig. 6 is a view similar to Fig. 5, but with the
parts shown in a different position, and with the
upper end of the fuse shown in elevation;

Plg. 7 is an enlarged, partial, central sectional
view of a fuse showing a modified form of fuse
construction;

Fig. 8 is a view similar to Fig. 7 showmg another
modified construction;

Fig. 9 1s a view like Figs. 7 and 8 but showing
still another modification;

o5 Fig. 10 is a transverse section view taken sub-
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stantially on the line X—X of Fig. 9; and

Fig. 11 is a view like Pigs. 7, 8 and 9, but illus-
trating still another modifled form of fuse con-
struction.

Referring first to the construction of the fuse
per se as illustrated in Figs. 3, 9, and 10 of the
drawings, it will be observed that there is pro-
vided a fuse tube 2 of insulating material, such
as fiber, synthetic resin or the like, and oppo-
site ends of the fuse tube are adapted to be closed
by end terminal caps 4, 6, respectively. The
lower portion of fuse tube 2, as viewed in Fig. 3,
is provided with a plurality of blocks 8, of an
insulating material which is capable of evolving
an arc extinguishing gas when in proximity to-an
electric arc, supported within the tube. The in-
sulating material ‘8 is preferably boric acid, but
any other insulating material having the prop-
erty set forth above may be employed, such, for
example, as fiber or a synthetic resin. The in-
sulating blocks 8 are each provided with a cen-
tral bore 10, so that the bores, when the blocks
are mounted in the tube, form an elongated arc
passage of restricted cross-section. The lower
end of the arc passage formed by bores 10 is flared
outwardly as shown at 12, and the lower block 14
which acts to support the blocks 8 on end cap 6, is
preferably of fiber, a synthetic resin or other gas-
evolving material which has a greater strength
than boric acid. An arcing contact rod 16 is
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adapted to be normally positioned within the arc
passage formed by bores 10, and the lower end of
this rod is electrically connected to terminal cap
€ by a fusible strip (8, paralleled by a stratn
member 20, secured in any desired manner to the
rod 16 and terminal cap 8. As shown, fusible
strip (8 and straln member 20 have one end in-
serted in a slot in the lower end of arcing contact
rod 18 to be secured therein in any desired man-
ner, such as by soldering or riveting, and the
other end of the fuse strip and strain means is
bolted or otherwise secured as at 24 to an in-
wardly bent tongue 22 formed integral with end
terminal cap 8. Fusible strip 18 may be of any
desired fusible material, such, for example, as
silver, zinc, tin, or alloys thereof. The strain
member 20 paralleling the fusible strip is pret-
erably of a highar resistance material which has a
greater tensile strength than the material com-
prising fusible strip 18.

An insulating spacer block 28, having a central
aperture, is preferably mounted within fuse tube
2 immediately above insulating blocks 8 for sup-
porting a conducting washer 28. A tube 30 of
good electrical conducting material such, for ex-
ample, as copper or the like, extends between
conducting washer 28 and a washer 32 also of
a good electrical conducting material which is
clamped between end terminal cap 4 and the
upper end of fuse tube 2. As shown in Fig. 3,
the end terminal caps 4 and § may be secured
in position in any desired manner but are pref-
erably secured on the ends of fuse tube 2 by a
pressing operation forming indentations in the
end cap flanges entering into the materia] of tube
2. Washer 32 is provided with a central aper-
ture and with integral inwardly extending sup-
porting and locking tongues 34, for a purpose
to be hereinafter referred to. Just above insulat-
ing spacer 28, arcing contact rod 18 is provided
with an enlarged portion 38 having a tapered
lower surface 38, on which is seated an end coil
of a coiled tension spring 49, the opposite end
.coll of which is supported by tongues 34, so that
the rod 18 is biased upwardly towards end termi-
nal cap 4, and strain member 20 is normally
maintained under tension. Spring 48 also main-
tains washer 832 in pressure engagement with
conducting tube 30, and this in turn forces the
tube against washer 28 to provide good electrical
contact at these points. .

In order to provide a good electrical connection
from arcing contact rod 16 to terminal cap 4,
flexible strips 42 of a conducting material such ag
copper, are preferably secured to conducting
washer 28 at the lower end of conducting tube
30, and the free ends of the strips are inserted
between the tapering contact surface 38 on the
arcing contact rod and the lower coil of spring
40. Thus, spring 40 also acts to maintain con-
tact strips 42 In engagement with tapered sur-
face 38 on the contact rod under pressure. Flexi-
ble contact strips 42 are preferably secured to
or formed integral with a contact ring 44, to
facilitate assembly of the parts. It will be noted
that arcing contact rod 8 is provided with an
integral extension 48 above enlarged portion 36,
and that the end terminal caps 4 and 8 are each
provided with a central aperture normally closed
- by displaceable closure disks 48 and 88, respec-
tively, which may be releasably maintained in
position, such, for example, as by cementing or
the like.

The electric circuit through the fuse described
above extends from one end terminal cap #
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through conducting washer 32, conducting tube
80, contact strips 42, contact arcing rod 16, fusible
strip 18 to the other end terminal cap 6. When
an overload appears on the circuit in which the
fuse is connected, fusible strip 18 will melt and
strain member 20 will be vaporized shortly there-
after, to thereby release arcing contact rod 16
and permit spring 40 to move it upwardly towards
terminal cap 4. As soon as fusible strip 18 and
strain member 20 are melted, the pressure created
In the flared passage 12, augmented by gas
evolved from the material of bores 10, as arcing
rod 18 moves upwardly, will be sufficient to dis-

-place closure disk 50 to thereby permit the gases
15,

to be éxpelled to the atmosphere. Spring 40 will
be effective to move contact arcing rod 16 up-

. wardly and extension 46 of the rod will engage

closure disk 48 and displace the disk 5o that the
extension will be projected from terminal cap
4 an amount limited only by engagement of en-
larged portion 36 of the rod with tongues 34 on
washer 32, It will be noted that the space be-
tween tongues 34 is slightly less than the diame-
ter of rod extension 46, so that in passing up-
wardly between the tongues the extension will
bend them upwardly, and the tongues will there-
fore lock extension 46 in its projecting position
and prevent any subsequent, tendency of the rod
or extension 48 to move into the fuse tube. Dur-
ing Interruption, when an arc is drawn between
the lower end of arcing contact rod 18 and arcing
tongue 22 on end cap 6, contact strips 42 will
move out from between the lower turn of spring
40 and the tapered surface 38 on the contact rod,
so that as the rod moves upwardly, the current
will be carried by spring 40. Inasmuch as the
arcing time is very short, it has been found that
the spring will be undamaged by the passage of
current therethrough for such short periods of
time. Accordingly, in this fuse construction no
flexible shunt is necessary to carry current from
end terminal cap 4 to the moving arcing contact
rod 16, because current is normally carried to the
rod by conducting tube 30 and separable contact
strips 42, whereas during the short arcing period,
coil spring 40 is permitted to carry the current.
Coil spring 48 also performs the function of mov-
ing contact rod i6 an amount sufficient to pro-
Ject extension 46 thereof out through the aper-
ture in terminal cap 4 where it is locked against
movement by locking tongues 34.

A modified type of separable connection be-
tween arcing contact rod 16 and the inner end
of tubular conductor 30 is illustrated in Fig. 7,
wherein a plurality of connections may be pro-
vided between these elements in the normal po-
sition thereof, and wherein each connection
comprises a strip 52 of flexible conducting ma-
terial connected to conducting washer 28 or the
lower end of tube 30 or to both, and & second
strip 82 connected to arcing contact rod 6 in any
desired manner, such, for example, as by solder-
ing or the like. The adjacent ends of the two
conducting strips 52 of each connection are then
brought together in face to face relation, as
shown in Fig. 7, and secured at 54 by rupturable
means, for example, as by soldering or the like.

In the operation of this embodiment of the
invention, when a circuit interrupting operation
occurs, arcing contact rod -i8 is moved upwardly
by spring 40, and the conducting strips B2 of
each connection between the contact rod and
tube 30 are straightened out and pulled apart
at the soldered connection 54. The strips 52 are

78 readily pulled apart by the spring, because the
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act of stralghtening out the strips will bend the
securing means 54 substantially 90°. This bend-
ing action will at least weaken securing means
to such an extent that but a small force is needed
to pull the strips apart.

In the embodiment of the invention shown in -

Fig. 8, a plurality of connections each of which
may comprise a pair of rigid conducting mem-
bers 56 and 68 and a fiexible conducting member
62 are provided between arcing contact rod 1§
and conducting tube 30. As shown in Fig. 8,
one of the rigid conducting strips 56 preferably
is secured at one end to tube 3@, for example,
as by soldering or the like, whereas the other
rigid conducting strip §8 is secured to one end
of flexible strip 62 in any desired manner, such
as by riveting or the like, and the other end of
strip 62 is secured to contact rod 18 in any de-

6
shaped in section to it over the extension 17 of
the clamping ring. A screw 82 passes through
an aperture in the base of fixture 78 and is adapt-
ed to be threadedly engaged with the clamping
ring to cause engagement of the U-shaped chan-
nel section 88 of the fixture with end terminal cap

. 8. Extending outwardly beyond end terminal

10

cap 4, fixture 18 is provided with integral latch
engaging extensions 84 on each side of terminal
cap &, for a purpose to be referred to. A hook
eye portion 88 is also formed integral with the
fixture and depends from channel section 80
thereof to be located in front of the fuse as

- shown in Fig. 2, to permit manipulation of the

18

sired manner, such, for example, as by soldering, .

riveting or the like. The other ends of rigid con-
ducting strips 56 and 58 are then secured together
in abutting relation by soldering or the like 0.
This places the solder connection 60 between two
cantilever members 56 and 58 so that when the

" fusible and strain elements of the fuse melt and
contact rod {6 is moved upwardly by spring 40,
flexible conducting strips 62 will be straightened
out and pull the end of strip 58 to which they
are secured upwardly, and cause strips 58 to pivot,
about solder connection 68 to thereby readily
break this soldered connection, and thereby in-
terrupt the circuit from conducting tube 30 to
arcing contact rod 16, so that the current during
arcing will be carried by spring 40.

Still another type of separable connection be-
tween conducting tube 30 and arcing contact rod
16 is illustrated in Fig. 11, wherein a substan-
tially U-shaped member 84 of a rigid condueting
material has the free end of one leg thereof

- secured to the under surface of enlarged portion
36 of the contact rod, as by solder 86, and the
other leg thereof is secured to one end of a sub-
stantially Z-shaped strip 68 of flexible conduct-
ing material, for example, as by a rivet 70. The
other end of flexible conducting strip 68 is con-

nected to an integral tongue 74 formed on con--

ducting tube 30, for example, as by a rivet 12,
When circuit interruption occurs, it will be
observed that since only one leg of rigid U-shaped
member 64, shown in Fig. 11, is secured to en-
largement 36 of the contact rod, that as soon as
the contact rod is moved upwardly as by spring
40, flexible strip 68 will be straightened out and
cause rotation of U-shaped member 84 about its
soldered connection 86 to thereby readily break
this connection and interrupt the circuit from
tube 30 to the moving contact rod. An advantage
of the solder type of connections shown in Fig.
11, as well as in Figs. 7 and 8, is that they nor-
mally form a solid path of good electrical con-
ducting material for current flowing through the
fuse, while at the same time they are capable
of being readily separated or broken to permit
interruption of the circuit within the arcing pas-
sage formed by bores 10. :
Referring now to Fig. 2, it will be observed that
for the purpose of mounting on circuit contacts,
the fuse described above is adapted to have han-
dling and mounting fixtures applied to the ter-
minal caps thereof. Thus, terminal cap 4 is pro-
vided with a clamping ring 18 generally circular
.In form but provided on one side with a non-
circular extension 711, and over this extension is
provided a hook eye and latch fixture 18 having
& supporting portion substantially channel-
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fuse about its lower pivotal mounting.

Lower end terminal cap 6 of the tuse is also pro-
vided with a clamping ring 88 similar to clamp-
Ing ring 77 for the upper end of the fuse, ahd a
hook eye contact fixture 80 of semi-circular shape
and of channel form in cross-section is adapted
to be mounted over extension 93 of the clamping
ring and be secured in firm engagement with
terminal cap 6 by a screw 91 passing through the
web of fixture 98, to be threadedly engaged with
extension 93 of the clamping ring. The fixture
90 is provided with an integral upwardly extend-~
ing projection 92, having a hook eye 94 formed
therein generally circular in form except at the
side adjacent fixture 99, wherein a flaring slot
portion 86 is located. Extension 92 on contact
fixture 90 is also provided intermediate hook eye
94 and the channel section thereof with laterally
extending guide arms 98 at opposite sides thereof
for a purpose hereinafter referred to. Adjacent
each end of U-shaped fixture 98, there is provided
an outwardly laterally extending trunnion 99 for
pivotally supporting the fuse,

The fuse is adapted to be supported upon a pair
of vertically spaced insulating supports, such, for
example, as the insulators 180 and 102. The
lower insulator 102 is provided with 8 generally
U-shaped contact secured thereto as, for example,
by machine screws 105 extending through the base
bortion (04 of the contact. The legs 186 of the
plvot contact are formed adjacent their outer
ends with upwardiy flaring notches 108 terminat-
Ing at the Inner lower ends thereof in a keyhole
notch portion {10, with 3 laterally extending
gulde edge 112 provided at one end of one side
of the notch (08 in each leg. Each leg is also pro-
vided with an integral, downwardly extending ter-
minal leg portion 114 for connection of a line con-
ductor thereto. Intermediate legs 106 of the pivot
contact, a leaf spring member 16 of & resilient
conducting material, together with backing leaf
spring members 124 and 126 are preferably se-
cured to the base 184 of the contact, for example,
as by one of the contact mounting screws 185,
The leaf spring {16, as shown in Fig. 1, is pro-
vided in the upper portion thereof with a palr of
spaced longitudinally extending slits to form in-
dependently movable outer leg portions | 18, and a
central leg portion .{126. Preferably the central
leg portion 120 of spring 116 is secured by screw
1085, and the outer leg portions (18 are preferably
breset laterally outwardly of the plane of leaf

_spring 116 and central leg 120 thereof, and have

the upper ends thereot extended beyond inner
leg 120 and bent to form detent portions 122,
Referring to Fig. 2, it will be observed that
when the fuse is mounted so that trunnions 98
are received in the keyhole portions (18 of slots
108 in the legs of the contact, withdrawal of trun-
nions 89 is prevented by engagement of guide
arms 88 beneath gulde edges {12 of notches 108,
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It will also be observed that in this position of
the parts detent portions 122 of conducting spring
116 are in engagement with the upper inner edge
of contact fixture 90, and preferably in this posi-
tion of the parts, the outer legs I 18 of spring con-
tact strip 116 have been stressed so that a good
contact pressure is insured between the detent
portions 122 thereof and the adjacent edge of
contact fixture 90 on the fuse tube. Upon pivotal
movement of the fuse in a clockwise direction
about trunnions 99, it will be observed that guide
arms 98 will first be moved clear of guides edges
112 on the pivot contact arms 106, but at this time

10

trunnions 89 will have their widest dimension -

presented to the opening in keyhole slot (10, so
that in order to remove the fuse from the pivot
contact it s necessary to further rotate the fuse
in a clockwise position to a depending position,
substantially 180° from that shown in Fig. 2. It
will be observed that at a position 45° from that
shown in Fig. 2, detent portions 122 at the upper
ends of arms {18 of leaf contact spring 116, will
enter detent notches 121 on contact fixture 80,
so that if desired the fuse may be retained in this
position. However, this detent action does not
offer very great resistance to continued clockwise
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movement of the fuse, so that the fuse may be

moved manually past this position to a depend-
ing position, wherein hook eye 84 will then be
presented in front of the fuse and the fuse may

' then readily be removed from the supporting

hinge contact by lifting upwardly on hook eye
84. It should also be noted that the lower end
of contact spring 116 forms a resilient bumper
for the fuse when it reaches a position substan-
tially 180° from that shown in Fig. 2, so that in
automatic drop-out operation, or in any case
where the fuse moves to its depending position
under the influence of gravity, it will impinge
upon the lower end of contact spring 118 and
thereby prevent damage to insulator 102, or the
fuse, or parts thereof.

The upper supporting insulator 108 has se-
cured thereto a generally rectangular shaped con-
tact supporting and enclosing hood which in-
cludes a top wall 128, a rear end wall 130, op-
posite side walls 132 flared outwardly adjacent
the free corners thereof as at 133, and a partial
tront end wall 134 joined to top wall 128. Rear
end wall 130 is substantially circular in form, as
shown in Pig. 1, and has opposed notches 138
formed in portions thereof beyond side walls 132
for receiving mounting screws 138, for securing
rear wall (38 of the hood to supporting insulator
180. The top wall 128 of the contact hood is
provided with an integral upwardly extending
terminal lug 148 for the connection of a line
conductor thereto. Interiorly of the contact
housing there is provided a supporting pin 142,
extending transversely of and mounted in side
walls 132, for supporting a floating contact and
latch member 144 for movement within the hous-
ing. The floating contact and latch member
148 may be in the form of a casting, and, as
shown, is substantially rectangular in form, in-
cluding opposite side members 14§ secured to-
gether by an integral front connecting member
148, a rear top connecting member 150, and a
rear bottom conhecting member i52. The side
legs 148 of the floating contact are provided with
integral extensions having elongated slots 154

therein for receiving supporting pin 142, so that

the contact may move in a plurality of different
directions within the housing. A coil compres-
sion spring 188 engages between a supporting lug
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i58 on the top wall 128 of the housing and a
similar supporting lug 180 formed integral with
transverse connecting member 150 of the floating
contact to bias the floating contact 144 in 2
counterclockwise direction relative to pin 142,
A rounded projection i81 is provided at the base
of lugs 158 and 180 at each side thereof to per-
mit angular movement of spring 156 without dis-
tortion thereof. 'The floating contact 144 is elec-
trically connected with top wall 128 of the hous-
ing by a flexible shunt 82, secured to the top
wall of the housing and to cross member 148 of
the contact, for example, as by machine screws
164. The lower edges of side legs 48 of the
floating contact, are provided intermediate their
ends with notches (66 adapted to receive latch
engaging projections 84 on the fuse. A releas-
able supporting lever 188 is pivotally mounted
between side legs 146 of the floating contact by
means of & pivot pin 189, and this lever is biased
for movement in a clockwise direction relative
to floating contact 144 into engagement with
cross member 152 of the contact, by a coil com-~
pression spring {72 engaging between lever 188
and cross member 150 of the contact. The for-
ward end of lever 188 is provided with a flattened
portion 110 positioned, when a fuse is engaged in
notches 168, so as to be directly over the top
of the fuse. A supporting lug 114 is also formed
integral with lever 168 for cooperation with an
integral supporting lug 118 formed on the rear
wall of the contact housing. Stop lugs 178 are

also formed integral with rear wall 130 of the
contact housing, for engagement with cross mem-
ber 150 of the floating contact to limit move-
ment thereof towards the top wall 128 of the

_ housing.
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The. operation of the contact and latching
structure described above will be best understood
by referring first to Pig. 5 of the drawings, which
{llustrates the position of the parts with the fuse
removed. Under such conditions it will be noted
that supporting lug 174 of lever 188 is in engage-
ment with supporting lug 176 on the rear wall
of the contact hood, so that spring 156 has caused
the floating contact to move in a generally clock-
wise direction about lugs 174 and 116, until sup-
porting pin 142 has reached the upper end of
slot 154. In this position it will be observed that
the lower edges of the side legs 148 of the float-
ing contact have their outer ends inclined
upwardly, so that when a fuse is moved
pivotally in & counterclockwise direction into
engagement with the floating contact, it may
cause counterclockwise pivoting of the con-
tact about lugs 174, 116, by engagement of
latching lugs 84 on the fuse with the lower
edges of legs {48 of the floating contact while
stressing coil spring 156, until the latch lugs are
received in notches 166 formed in legs 148 of
the floating contact. At this time the parts will
have assumed the positions shown in Fig. 2, and
it will be noted that spring 156 has been stressed
to the extent that supporting pin 142 is now in-
termediate the ends of slot 154 on the floating
contact. This will provide a good contact pres-
sure between the lugs (46 of the floating contact
and fixture 18 associated with upper fuse ter-
minal 4. . ‘

Now, with the fuse in the closed circuit posi-
tion shown in Fig. 2, in the event an overload
appears on the circuit causing the melting of
fusible strip 18 and strain member 20 of the fuse,
so that the arcing contact rod i6 is moved up-
wardly as previously described, when extension



2,408,131

9
46 on rod (6 is projected through the top of the
fuse, it will engage the outer end of releasable
supporting lever {68, and cause movement of
this meémber in a counterclockwise direction about
its pivot 169 to thereby move lug 174 off fixed
supporting lug 176 so that the inner end of the
floating contact is no longer supported, thereby
permitting spring 156 to move the contact in a
counterclockwise direction about supporting pin
142. Counterclockwise -movement of floating
contact 144 about supporting pin 142 will cause
movement of the upper end of the fuse outwardly,
relative to insulator 100, and in a clockwise direc-

tion about trunnions 99, to the position shown in -

Fig. 6 of the drawings. When the parts have
attained this position, and even before, it will
be obvious that the fuse will have reached an
unstable position so that the action of gravity will
cause the fuse to drop downwardly to a depend-
ing position into engagement with humper {16 as
previously described.  In this drop-out movement
of fuse tube 2, it will not be halted by detent 122
engaging notch 127 of the fuse, because this notch
is purposely made shallow and of such shape that
the spring arm detent 122 will be unable to stop
the downward movement of the fuse, so that
the fuse will move down into engagement with
the bumper- formed by contact spring 116. The
fuse may then be removed from the supporting
hinge contact in the manner previously described
and replaced by a new fuse, and this fuse may
be then rotated in a counterclockwise direction
about its trunnions 99 towards closed circuit
position. The floating contact 144 will be in the
position shown in Fig. 6 of the drawings, so that,
upon continued counterclockwise rotation of the
fuse, it will engage cross member 152 of the float-
ing contact to move the floating contact inwardly
and in a generally clockwise direction about its
supporting pin 142, until lug (74 of lever 168 en-
gages lug 176 on the housing, and passes over
the lug by compression of biasing spring 172, to
become seated on top of the lug in the position
shown in Fig. 2 of the drawings, whereby latch
projections 84 on the fuse may enter notches
{66 in the lower edges of sides 146 of thé floating
contact when the parts will be in the position
shown in Fig. 2. R

From the foregoing, it is apparent that the
invention disclosed herein provides a novel form
of drop-out fuse wherein a normally solid or
otherwise good - electrical conducting -ecircuit
through the fuse is interrupted upon blowing of
the fuse by separation of a portion of this circuit,
and the arc extinguished by elongating the same
within a restricted arc passage having walls of a
gas evolving material, with the arc drawing con-
tact having a portion which is projected outwardly
of the fuse only when the arcing terminal is
substantially at the end of its path of movement.
This is an important feature because by delaying:

* projection of extension 46 of arcing contact rod

16 from the tube until the arc has been drawn out-
substantially the entire length of the restricted
arc passage, it is thereby insured that the arc has
been subjected to substantially the entire arc
extinguishing capacities of the fuse prior to re-
lease of the fuse from its line contacts, to there-
by ensure that the circuit will always be inter-
rupted within the fuse and no arc drawn at the
line contacts. The spring which acts to draw out
and extinguish the arc within the tube also acts
to project the extension 46 through the end of
the tube to release a combined floating contact
and latch member engaging the upper end of the
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fuse, and permit the fuse to be moved out of
engagement with at least one line contact.

Furthermore, the extension 48 of the arcing
rod is not only projected through the central
opening in terminal cap 4 by spring 40, but it is
positively held in such latch releasing position by
engagement of locking tongues 34 therewith, to
positively ensure that the latch releasing means
is held in a released position, and thereby make
certain that the fuse is released from at least
one line contact. )

The particular contact and latch construction
for the upper end of the fuse is especially de-
signed for cooperation with a fuse of the type
‘wherein an extension on the arc drawing rod is
projected through the fuse to positively engage
and actuate a means for positively moving the
fuse in a direction out of engagement with one
of its line contacts. The floating contact 144 em-
ployed is especially efficient and reliable in oper-
ation, while being relatively simple in construc-
tion in that but a single spring . 1586 is utilized for
both furnishing adequate contact pressure with
the upper fuse terminal, and also initially moving
the fuse in a direction away from the contact upon
blowing of the fuse. The floating contact and
latch are entirely foolproof in construction in
that they may be reset solely by moving a fuse
into engagement therewith, so that all that is
necessary to insert a new fuse in a circuit is
merely to rotate it into engagement with the
floating contact.

‘There has also been disclosed herein novel pivot
supporting contact structure wherein a single
spring is provided for (1) forming a good elec-
trical contact with the lower fuse terminal, (2)
forming a detent to maintain the fuse at an in-
termediate open position when adjusted man-
ually to such position, but ineffective to hold the
fuse at such intermediate position upon automatic
drop-out operation thereof, and (3) forming a

" bumper for the fuse when it falls to open circuit
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position under the influence of gravity.

Having described preferred embodiments of this
invention in accordance with the patent statutes,
it should be understood that the invention is not
to be limited to the particular embodiments dis-
closed herein, inasmuch as it will be obvious, par-
icularly to persons skilled in the art, that many
changes and modifications may be made in these
particular structures without departing from the
broad spirit and scope of the invention. Accord-
ingly, this invention should be interpreted as
broadly as possible and limited only as required
by the prior art.

We claim as our invention:

1. In a circuit interrupter having a pair of ter-
minals, arcing contacts at least one of which is
movable away from the other to draw an are, said
contacts connected with said terminals, respec-
tively, biasing means for moving said movable
contact away from the other of sald contacts, elec-
troresponsive means for maintaining said con-
tacts against separation but operative to release
said contacts in response to predetermined elec-
trical conditions, and the connection of said mov-
able contact and its corresponding terminal in-
cluding a solid connection which is capable of
being ruptured by said biasing means when said
contacts are released. ’

2. In g circuit interrupter having a pair of ter-
minals, arcing contacts at least one of which is
movable away from the other to draw an arc,
said contacts connected with said terminals, re-
spectively, biasing means for moving said movable
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contact away from the other of said contacts, elec-

troresponsive means for maintaining said contacts

against separation but operative to release said
contacts in response to predetermined electrical
conditions, and the connection of said movable
.contact and its corresponding terminal including
& solid connection having a soldered portion which
is capable of being ruptured by said biasing means
when said contacts are released.

8. In a circuit interrupter having a pair of
terminals, arcing contacts at least one of which:
is movable away from the other to draw an arc,
sald contacts connected with said terminals, re-
spectively, blasing means for moving sald movable
contact away from the other of sald contacts, elec-
troresponsive means for maintaining said contacts
against separation but operative to release sald
contacts in response to predetermined electrical
conditions, and the connection of sald movabie
contact and its corresponding terminal including
a solid connection having a relatively weak por-
tion positioned so as to be subjected to bending
stress and to be broken by said biasing means
when said contacts are released.

4. In a circuit interrupter having a pair of ter-
minals, arcing contacts at least one of which is
movable away from the other to draw an arc, said
contacts connected with said terminals, respec-
tively, biasing means for moving said movable
contact away from the other of sald contacts,
electroresponsive means for maintaining said con-
tacts against separation but operative to release
sald contacts in response to predetermined elec-
trical conditions, and the connection of said mov-
able contact and its corresponding terminal in-
cluding a solid connection having a relatively
weak portion, and a cantilever member connected
thereto so that said portion will be subjected to
bending stress and broken by said biasing means
when said contacts are released.

§. In a circuit interrupter -having a pair of ter-
minals, arcing contacts at least one of which is
movable away from the other to draw an are,
sald contacts connected with said terminals, re-
spectively; blasing means for moving said movable
contact away from the other of said contacts,
electroresponsive means for maintaining said con-
tacts against separation but operative to release
sald contacts in response to predetermined elec-
trical conditions, and the connection of said mov-
able contact and its corresponding terminal in-
cluding a solid connection having a relatively rigid
part connected at points thereof spaced laterally
of the direction of movement of said movable
contact, to saild movable contact and its corre-
sponding terminal, respectively, and one of said

- connections comprising a solder connection,
whereby said part will be rotated about said solder
connection -upon separating movement of sald
movable contact, to rupture the same.

6. In a circuit interrupter, a tubular enclosure
of insulating material having terminals adjacent
opposite ends thereof, conducting means in said
tube connecting said terminals including means
capable of automatically interrupting the circuit
in response to predetermined electrical conditions,
a movable arcing contact normally held against
movement by sald interrupting means, means of
material capable of evolving an arc .extinguish-
ing gas when in proximity to an electric arc
forming a restricted arc passage in which said
contact is movable, biasing means for moving
sald contact through said passage in response to
fusion of said fusible means, and said contact
having a part movable therewith which is pro-
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jected from one end of said casing only upon
movement of saild contact by said biasing means
to a position adjacent the end of said passage.

7. In a circuit interrupter, a tubular enclosure
of insulating material having terminals adjacent
opposite ends thereof, conducting means in said
enclosure connecting said terminals including
arcing terminals at least one of which is movable
in said tube, means capable of automatically in-
terrupting the circult in response to predeter-
mined electrical conditions for normally prevent-
ing movement of said movable arcing terminal,
biasing means for moving said movable arcing
terminal to a position wherein an end portion
thereof projects from one end of sald tube upon
a circuit interrupting operation by said inter-
rupting means, and the connection between said
movable arcing terminal and its respective tube
terminal being separable upon movement of said
movable arcing terminal from its normal position.

8. In a fuse, a fuse tube of insulating material
having terminals adjacent opposite ends thereof,
arcing terminals at least one of which is movably
mounted in said tube, fusible means connecting
said arcing terminals and normally preventing
movement of said movable arcing terminal, means
blasing sald movable arcing terminal for move-
ment upon fusion of said fusible means to a posi-
tion wherein a portion thereof projects from one
end of said tube a predetermined amount, con-
nections between said arcing terminals and said
tube terminals, respectively, and the connection
between sald movable arcing terminal and its
respective tube terminal being separable upon
movement, of said movable arcing terminal from
its normal position.

9. In a fuse, a fuse tube of insulating mate-
terlal having terminals adjacent opposite ends
thereof, arcing terminals at least one of which
is rod-like in character and is movably mounted
in said tube, fusible means connecting said arc-
ing terminals and normally preventing movement
of said movable arcing terminal, means biasing
said movable arcing terminal for movement upon
fusion of said fusible means to a position wherein
one end portion thereof projects from one end
of said tube a predetermined amount, connec-
tions between sald arcing terminals and said tube
terminals, respectively, shoulder means at said
one end of sald tube, and cooperating shoulder

‘means on said rod-like terminal to limit outward

movement thereof to a position wherein said one
end portion thereof projects from said tube said
predetermined amount.

10. In a fuse, a fuse tube of insulating mate-
rial having terminals adjacent opposite ends
thereof, arcing terminals at least ohe of which is
rod-lke in character and is movably mounted in
said tube, fusible means connecting said arcing
terminals and normally preventing movement of
sald movable arcing terminal, means biasing said
movable arcing terminal for movemeént upon fu-
sion of sald fusible means to a position wherein
one end portion thereof projects from one end of
sald tube a predetermined amount, connections
between said arcing terminals and said tube ter-
minals, respectively, shoulder means at said one
end of sald tube, cooperating shoulder means on
said rod-like terminal to limit outward movement
thereof to a position wherein said one end por-
tion thereof projects from said tube sald prede-
termined amount, and means also at said one
end of sald tube for automatically holding said
rod-like terminal in the position wherein said
end portion thereof projects from sald tube.
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11, In a fuse, a fuse tube of insulating material
having terminals adjacent opposite ends thereof,

arcing terminals at least one of which is rod--

like in character and is movably mounted in said
tube, fusible means connecting said arcing ter-
minals and normally preventing movement of
sald movable arcing terminal, means biasing said
movable arcing. terminal for moyement upon
fusion of said fusible means to a position wherein
one end portion thereof projects from one end
of said tube a predetermined amount, connec-
tions between said arcing terminals and said tube
terminals, respectively, shoulder means at said
one end of said tube, an enlargement on said rod-
like terminal positioned to engage said shoulder
means to limit outward movement of said ter-
minal to a position wherein said one end portion
thereof projects from said tube said predeter-

mined amount, and the connection between said:

- rod-like arcing terminal and its respective tube
terminal including a separable connection with
sald enlargement..-

12. In a fuse, & replaceable fuse unit which is
adapted to be replaced each time the fuse blows
comprising, in combination, a fuse tube of insulat-
ing material having terminals adjacent opposite
ends thereof, arcing terminals at least one of
which is movably mounted in said tube, fusible
means connecting said arcing terminals and nor-
mally preventing movement of said movable arc-
ing terminal, the other of said arcing terminals
being adjacent and electrically connected to one
of said tube terminals, said movable arcing ter-
minal being normally spaced from the other of
said tube terminals, spring means tensioned be-
tween said movable arcing terminal and said other
tube terminal, conducting means extending from
said other tube terminal and having a connec-
tion with said movable arcing terminal which is
separable upon movement of said terminal by
sajd spring means, said spring means and sep-
arable connection constituting the sole conduct-
ing paths between said other tube terminal and
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latch means having a latch relea.slng part posi-
tioned in the path of movement of said portion
of said movable arcing contact to release said
tube terminal for movement out of engagement
with said line contact upon movement of said
movable coniact portion to said projecting posi-
tion.

-15. In a fuse, & fuse tube of insulating mate-
rial having terminals adjacent opposite ends
thereof, conducting means in said tube connect-~
ing said terminals including fusible means and
a movable arcing contact, means of a material
capable of evolving an arc exiinguishing gas
when in proximity to an electric arc forming
4 restricted arc passage in which said con-
tact is movable, biasing means for moving
said contact through said passage in response to
Tusion of said fusible means, said contact having
a part'movable therewith which is projected from
one end of said casing upon movement of said
contact by said biasing means to a position ad-
jacent the end of ‘said passage, a line contact,
means ‘pivotally mounting said tube for move-
ment of one {erminal thereof into and out of en-
gagement with said line contact, releasable latch
means for latching said tube terminal in en-
gagement with said line contact, and said latch
means having a latch releasing part positioned in
the path of movement of said portion of said mov-
able arcing contacts to release said tube termi-
nal for movement out of engagement with said
line contact upon movement of said movable
contact portion {o said projecting position and
after the arc has been drawn out substantially
the entire length of said arc passage.

16. In a fuse, a fuse tube of insulating mate-
rial having terminals adjacent opposite ends

- thereof, conducting means in said tube connect-"

40

movable arcing ‘contact, whereby said spring -

means carries the current to said movable arcing
contact during arcing.

13. In a fuse, a fuse tube of insulating mate-
rial having terminals adjacent opposite ends
thereof, a line contact, means mounting said
tube for movement of one of its terminals into
and out of engagement with said line contact,
latch means for releasably maintaining said tube
terminal in engagement with said line contact,
conducting means in said tube connecting said
terminals including fusible means and a movable
arcing contact, and biasing means for moving
said arcing contact to a position wherein a por-
tion thereof projects from one end of said tube
upon fusion of said fusible means, to release said
latch means and permit movement of said tube
to disengage said tube terminal from said line
contact. .

14. In a fuse, & fuse tube of insulating mate-
rial having terminals adjacent opposite ends
thereof, conducting means in said tube connect-
ing said terminals including fusible means and
a 'movable arcing contact, biasing means for
moving said areing contact to a position where-
in a portion thereof projects from one end of said
tube upon fusion of said fusible means, a line
contact, means pivotally mounting said tube for
movement of one terminal thereof into and out
of engagement with said line contact, releasable
latch means for latching said tube terminal in
engagement with said line contact, and said
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ing said terminals including fusible means and
a movable arcing contact, biasing means for
moving said arcing contact to a position where-
in a portion thereof projects from one end of
said tube upon fusion of said fusible means, a
line contact, means pivotally mounting said tube
for movement of one terminal thereof into and
out of engagement with said line contact, sald
line contact being mounted for movement in a
direction towards said one tube terminal and
also in a direction to cause movement of said one
tube terminal away from said line contact, means
resiliently biasing said line contact for move-
ment in said two directions, releasable latch
means normally restraining movement of said
line contact in said second direction and includ-
ing a part positioned in the path of movement
of said portion of said movable arcing contact to
release said line contact for movement in said
second direction to move said one tube terminal
out of engagement with.said line contact upon
movement of sald movable arcing contact por-
tion to said projecting position.

17. In a fuse, a fuse tube of insulating mate-
rial having terminals adjacent opposite ends
thereof, conducting means in said tube connect-
ing said terminals including fusible means and a
movable arcing confact, biasing means for mov-
ing said arcing contact to a position wherein s

" portion thereof projects from one end of said tube

w

upon fusion of said fusible means, a line contact,
means pivotally mounting said tube for move-*
ment of one terminal thereof into and out of en-
gagement with said line contact, releasable latch
means for latching said tube terminal in engage-
ment with sald line contact, said latch means
having a latch releasing part positioned in the
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path of movement of sald portion of said mov-
able arcing contact to release said tube terminal
for movement out of engagement with said line
contact upon movement of said movable contact
portion to said projecting position, and means
for holding said contact portion at said project-
ing position to positively maintain said latch
means in a released condition.

18. In a fuse, a fuse tube of insulating mate-
rial having terminals adjacent opposite ends
thereof, conducting means in sald tube connect-
ing sald terminals including fusible means and
a movable arcing contact, biasing means for

10

moving sald arcing contact to a position wherein :

a portion thereof projects from one end of said
tube upon fusion of said fusible means, a line
contact, means pivotally mounting said tube for
movement from a substantially upright position
wherein one termina] thereof is in engagement!
with said line contact to a depending position
wherein said one terminal thereof is out of en-
gagement with said line contact, releasable latch
means for latching sald tube terminal in engage-
ment with said line contact, sald latch means
having a latch releasing part positioned In the
path of movement of said portion of said mov-
able arcing contacts to release sald tube termi-
nal for movement out of engagement with said
line contact upon movement of said movable con-

tact portion to sald projecting position, and’

means for releasably maintaining said tube in
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a position intermediate sald upright and depend-

ing positions, :
19. In a fuse, a fuse tube of insulating mate.

rial having terminals adjacent opposite ends
thereof, conducting means in said tube connect-
ing sald terminals including fusible means and
& movable arcing contact, biasing means for mov-
ing said arcing contact to a position wherein a
portion thereof projects from one end of said
tube upon fusion of said fusible means, a line
contact, means pivotally mounting said tube
for movement from a substantially upright posi-
tion wherein one terminal thereof is in engage-
ment with said line contact to a depending posi-
tion wherein sald one terminal thereof is out
of engagement with said line contact, releasable
latch means for latching sald tube terminal in
engagement with sald line contact, sald latch
means having a latch releasing part positioned
in the path of movement of said portion of said
movable arcing contact to release said tube ter-
minal for movement out of engagement with
sald line contact upon movement of said movable
contact portion to said projecting position, means
for releasably maintaining said tube in a posi-
tion intermediate said upright and depending po-
sitlons, and resilient stop means for limiting
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movement of said tube at sald depending posi-

tion. .
20. In a fuse, a fuse tube of insulating material
having terminals adjacent opposite ends there-

of, conducting means in said tube connecting said .
terminals including fusible means and a mov-'-

able arcing -contact,. biasing means for moving
sald arcing contact to a position wherein a por-
tion thereof projects from one end of sald tube
upon fusion of said fusible means, a line contact,
means pivotally mounting said tube for move-
ment of one terminal thereof into and out of
engagement with said line contact, said line con-
tact being slidably mounted for movement in a
direction towards sald one tube termina] and
pivotally mounted for movement in a direction
to cause movement of sald one tube terminal
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away from said line contact, means resiliently
blasing said line contact for movement in said
two directions, releasable latch means normally
restraining movement of said line contact in said
second direction and including a part positioned
In the path of movement of said portion of said
movable arcing contact to release said line con-
tact for movement in said second direction to
move sald one tube terminal out of engagement
with said line contact upon movement of said
movable arcing contact portion to said projecting
position.

21. In a fuse, a fuse tube of insulating material
having terminals adjacent opposite ends there-
of, conducting means in said tube connecting
sald terminals including fusible means and a
movable arcing contact, biasing means for mov-
ing sald arcing contact to a position wherein
& portion thereof projects from one end of said
tube upon fusion of said fusible means, a line con-
tact, means pivotally mounting sald tube for
movement of one terminal thereof into and out
of engagement with sald line contact, said line
contact being slidably mounted for movement in
& direction towards said one tube terminal and
pivotally mounted for movement in a direction to
cause movement of said one tube terminal away
from said line contact, meansg resiliently biasing
said line contact for movement in said two direc-
tions, releasable latch means normally restrain-
ing movement of said line contact in said second
direction and including a part positioned in the
path of movement of said portion of said mov-
able arcing contact to release said line contact
for movement in said second direction and move
said one tube terminal out of engagement with
said line contact upon movement of said movable
arcing contact portion to said projecting posi-
tion, and said line contact having a part engage-
able by said fuse upon manual movement there-
of towards said line contact to pivotally move
said line contact in an opposite direction to reset

‘said latch means. :

.22. In a drop-out fuse, an elongated fuse hold-
er having fusible means therein connected be-
tween spaced terminals on said holder, an elec-
tric circuit in which said fuse is adapted to be
connected, means pivotally mounting said holder
So that sald holder is movable into and out of
sald circuit, means for releasably maintaining
sald fuse in closed circuit position including a
latch member engageable with said holder and
mounted for limited movement in a first direc-
tion toward a latch engaging part of said holder,
and In a second direction to move said holder

-{o open circult position, means resiliently biasing

sald latch member in said two directions, latch
means normally preventing movement of said
latch member in said second direction, and means
responsive to fusion of said fusible means for re-
leasing said latch means to permit said biasing
means to move said latch member in said second
direction and said holder to open circuit position.

23. In a drop-out fuse, an elongated fuse hold-
er having fusible means therein connected be-
tween spaced terminals on said holder, an elec-
tric circuit in which said fuse is adapted to be
connected, means pivotally mounting said holder
so that said holder is movable into and out of
said circuit, means for releasably maintaining
said fuse in closed circuit position including a
floating latch member engageable with said hold-
er, means biasing said member at a point offset
from its point of engagement with said holder
in a direction to cause engagement with said
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holder and movement of said holder to an open
circult position, releasable means for supporting
said latch member at a third spaced point to
normally prevent movement thereof in a direc-
tion to move said holder to an open circuit po-
sition, and means responsive to fusion of said

fusible means for releasing said releasable sup- )

porting means.

24. In s drop-out fuse, an elongated fuse hold-
er having fusible means therein connected be-
tween spaced terminals on said holder, an elec-
tric circuit in which said fuse is adapted to be
connected, means pivotally mounting said holder
so that said holder is movable into and out of
said circuit, means for releasably maintaining
said fuse in closed circuit position including a
floating latch member engageable with said hold-
er, means biasing said member at a point offset
from its point of engagement with said holder
in a direction to cause engagement with said
holder and movement of said holder to an open
circuit position, releasable means for supporting
said latch member at a third spaced point to
normally prevent movement thereof in a direc-
tion to move said holder to an open circuit
position, means responsive to fusion of said fusi-
ble means for releasing said releasable support-
ing means, and means slidably and pivotally
supporting said member to limit the aforesaid
movements thereof and retain said member in a
position to be engaged by said holder on move-
ment thereof to closed circuit position.

25. In a drop-out fuse, an elongated fuse hold-
er having fusible means therein connected be-
tween spaced terminals on said holder, an elec-
tric circuit in which said fuse is adapted to be
connected, means pivotally mounting said holder

. 50 that said holder is movable into and out of
said circuit, means for releasably maintaining
said fuse in closed circuit position including a
circuit contact and latch member engageable
with one terminal of said holder and mounted
for limited movement in a first direction toward
said one terminal and in a second direction to
move said holder to open circuit position, means
resiliently biasing said latch member for move-
ment in said two directions, latch means nor-
mally preventing movement of said latch mentber
in said second direction, and means responsive to
fusion of said fusible means for releasing said
latch means to permit said biasing means to move
said latch member in said second direction and
said holder to open circuit position,

26. In a drop-out fuse, an elongated fuse hold-

er having fusible means therein connected be- .

tween spaced terminals on said holder, an elec-
tric circuit in which said fuse is adapted to be’
connected, means pivotally mounting said holder
so0 that said holder is movable into and out of
said circuit, means for releasably maintaining
said fuse in closed circuit position ineluding a
floating latch member engageable with said hold-
er, means biasing said member at a point offset
from its point of engagement with said holder in
& direction to cause engagement with said holder
and movement of said holder to an open circuit
position, releasable means for supporting said
latch member at s third spaced point to normally\
prevent movement thereof in a direction to move
said holder to an open circuit position, means
responsive to fusion of said fusible means for
releasing said releasable supporting means, and
means supporting said member for limited move-
ment in the aforesaid directions and adapted to
retain said member in g position to be engaged
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by said holder on movement thereof to closed cir-
cuit position. ) .

27. In a drop-out fuse, an elongated fuse hold-
er having fusible means therein connected be-
tween spaced terminals on said holder, a line
terminal, means pivotally mounting said holder
for movement of one terminal thereof toward and
away from said line terminal a floating contact
member on said line terminal, meang electrically
connecting said contact and line terminal, means
biasing said contact with a force having a com-
ponent in a direction to move said contact mem-
ber into engagement with said one holder ter-
minal, and a second component to move said
contact member in another direction to cause
movement of said holder away from said line
terminal, releasable abutment means normally
opposing movement of said contact member un-
der the influence of said second force component,
and means operative in response to fusion of said
fusible means for releasing said abutment means.

28. In g drop-out fuse, an elongated fuse holder
having fusible means therein connected between
spaced terminals on said holder, a line terminal,
means pivotally mounting said holder for move-
ment of one terminal thereof toward and away
from said line terminal, g floating contact mem-
ber on said line terminal, means electrically con-
necting said contact and line terminal, means
biasing said contact with a force having a com-
ponent in g direction to move said contact into
engagement with said one holder terminal, and a
second component to move said contact member
in another direction to cause movement of said
holder away from said line terminal, cooperating
abutments on said contact and line terminal one
of which is releasable for normally opposing
movement of said contact member under the in-
fuence of said second force component, and
means operative in response to fusion of said
fusible means for releasing said releasable abut-
ment.
~ 29. In a drop-out fuse, an elongated fuse holder
having fusible means therein connected between
spaced terminals on said holder, g line terminal,
means pivotally mounting said holder for move-
ment of one terminal thereof toward and away

‘from said line terminal, a floating contact mem-

ber on said line terminal, means electrically con-
necting said contact and line terminal, means
biasing said contact with a force having a com-
ponent in a direction to move said contact mem-
ber into engagement with said one holder termi-
nal, and a second component to move said con-
tact member in another direction to cause move-
ment of said holder away from said line terminal,
releasable abutment means normally opposing
movement of said contact member under the in-
fluence of said second force component, means
operative in response to fusion of said fusible
means for releasing said abutment, means mov-
ably supporting said contact on sald line termi-
nal when said abutment is released in a position
to be engaged by said one holder terminal upon
movement thereof toward said line terminal, and
means responsive to movement of said contact
by said holder for resetting said releasable abut-
ment, . L
30. In s drop-out fuse, an elongated fuse holder

having fusible means therein connected between
spaced terminals on said holder, a line terminal,
means pivotally mounting said holder for move-
ment of one terminal thereof toward and away
from said line terminal, g floating contact mem- -
ber on said line terminal, means electrically con-
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necting sald contact and line terminal, means
biasing said contact with a force having a com-
ponent in a direction to move sald contact mem-
ber into engagement with sald one holder termi-
nal, and a second component to move saild contact
member in another direction to cause movement
of said holder away from said line terminal, re-
leasable abutment means normally opposing
movement of said contact member under the in-
fluence of said second force component, means
operative In response to fusion of said fusible
means for releasing sald abutment, and means for
limiting movement of said contact under the in-
fluence of said first force component to maintain
sald contact in a ‘position to be engaged by said
holder terminal upon movement thereof toward
said lne terminal.

31, In a drop-out fuse, an elongated fuse holder
having fusible means therein connected between
spaced terminals on said holder, a line terminal,
means pivotally mounting said holder for move-
ment of one terminal thereof toward and away
from said line terminal, a floating contact mem-
ber on said line terminal, means electrically con-
necting said contact and line terminal, means
biasing said contact with a force having a com-
ponent in a direction to move said contact mem-
ber into engagement with sald one holder termi-
nal, and a second component to move said con-
tact member in another direction to cause move-
ment of sald holder away from said line termi-
nal, releasable abutment means normally oppos-
ing movement of sald contact member under the
influence of said second force component, means
operative in response to fusion of said fusible
means for releasing said abutment, means for
limiting movement of sald contact under the in-
fluence of said first force component to maintain
. sald contact in a position to be engaged by said
holder terminal upon movement thereof toward
said line terminal, means movably supporting said
contact on said line terminal when sald abutment
is released in a position to be engaged by said one
holder terminal upon movement thereof toward
said line terminal, and means responsive to move-
ment of sald contact by said holder for resetting
sald releasable abutment.

32. In a drop-out fuse having a fuse holder
with terminals adjacent opposite ends thereof
and fusible means therein connected between said
terminals, vertically spaced line contacts, means
pivotally mounting said holder adjacent one end
thereof near the lower of said line contacts for
movement of at least the terminal at the other
end thereof into and out of engagement with the
upper one of said line contacts, latch means for
releasably maintaining said holder in closed cir-
cuit position, means responsive to fusion of said
fusible means for releasing said latch means to
cause said holder to rotate to a depending open
circuit position, a leaf spring member supported
intermediate its ends on said pivotal supporting
means and including a detent portion at one end
thereof engageable with cooperating detent means
on sald holder to releasably maintain said holder
at an intermediate position, and the other end
of said spring member positioned to be resiliently
engaged by said holder adjacent sald depending
position.

33. In a circuit interrupter, a tubular enclosure
of insulating material having terminals adjacent
opposite ends thereof, a line contact, means
mounting said enclosure for movement of one of
its terminals into and out of engagement with said
line contact, latch means for releasably main-
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taining said enclosure terminal in engagement
with sald line contact, conducting means in sald
enclosure connecting said terminals including
circuit interrupting means having a movable rod-
like member normally restrained against move-
ment but released for movement upon a circuit
interrupting operation, and biasing means for
moving said rod-like member to a position where-
in a portion thereof projects from one end of said
enclosure upon a circuit interrupting operation
of said circuit interrupting means, to release said
latch and permit movement of said enclosure to
disengage said one terminal thereof from said
line contact.

34. In g circuit interrupter, an elongated tubu-
lar enclosure having circuit interrupting means
therein connected between spaced terminals on
said enclosure, an electric circuit in which said
interrupter is adapted to be connected, means
pivotally mounting said enclosure so that the
interrupter is movable into and out of said circuit,
means for releasably maintaining said interrupter
in closed circuit position including a latch mem-
ber engageable with said enclosure and mounted
for limited movement in a first direction toward
a latch engaging part of said enclosure, and in a
second direction to move said enclosure to open
circuit position, means resiliently biasing said
latch member in said two directons, latch means
normally preventing movement of said latch mem-
ber in said second direction, and means respon-
sive to a circuit interrupting operation of said
interrupting means for releasing said latch means
to permit said biasing means to move said latch
member in said second direction and said enclos-
ure to open circuit position.

35. In a line contact construction, a line ter-
minal, a floating contact member on said line ter-
minal, means electrically connecting said contact
member and line terminal, means biasing sald
contact member relative to said terminal with a
force having a component in one direction to
cause engagement of said contact member with a
cooperable contact means, and a second compo-
nent in a direction to cause movement of said
floating contact member in another direction
away from said terminal, cooperating abutments
on said floating contact member and line ter-
minal, respectively, for normally opposing said
second force component, and one of said abut-
ments being releasable to permit movement of
said floating contact member away from said line
terminal.

36. In a line contact construction, a line ter-
minal, a floating contact member on said line
terminal, means electrically connecting said con-
tact member and terminal, means biasing said
contact member with a force having a component
in a direction to cause engagement of said float-
ing contact member with a cooperating contact
means, and a second component in another direc-
tion to cause movement of said floating contact
member away from said line terminal, releasable
abutment means normally opposing said second
force component, whereby upon release of said
abutment means said biasing means i{s operable

‘to move said floating contact member away from

sdld line terminal, and means for limiting move-
ment of said floating contact member under the
influence of said first force component to main-
tain said contact in a position to be engaged by
said cooperable contact means.

37. In a line contact construction, a line ter-
minal, a floating contact member on said line
terminal, means electrically connecting said con-
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tact member and terminal, means biasing said
contact member with a force having a component
in a direction to cause engagement of said floating
contact member with a cooperating contact
means, and a second component in another direc-
tion to cause movement of said floating contact
member away from said line terminal, releasable
abutment means normally opposing said second
force component, whereby upon release of said
abutment means said biasing means is operable
to move said floating contact member away from
said line terminal, and means movably supporting
said floating contact member on said line fer-
minal when said abutment means is released, to
retain said floating contact member in operative
position for engagement by said cooperating con-
tact means.

38. In g contact construction, a contact member
mounted at least for pivotal movement on a con-
tact support, a coil compression spring biasing
said contact member for movement in one direc-
tion relative to said support, and means on said
contact and support for engaging and positioning
said spring including integral lugs over which the
ends of said spring are adapted to be seated, and
rounded projections at opposite sides of each lug
for engaging the end coils of said spring, whereby
said contact is movable relative to said support
without distorting said spring.

39. In a circuit interrupter having a pair of
terminals, arcing contacts at least one of which
is movable away from the cother to draw an arc,
said contacts connected with said terminals, re-
spectively, biasing means for moving said mov-
able contact away from the other of said con-
tacts, electroresponsive means for maintaining
said contacts against separation but operative to
release said contacts in response to predeter-
mined electrical conditions, the connection of
said movable contact and its corresponding ter-
minal including a contact member electrically
connected with said terminal, said contact mem-
ber normally frictionally engaging between said
movable arcing contact and the part of said bias-
ing means which is movable with said movable
arcing contact, whereby said biasing means is
normally effective to maintain pressure engage-
ment of said contact member and movable arc-
Ing contact, and disengagement thereof is ef-
fected when said contacts separate.

40. In a circuit interrupter having a pair of
terminals, arcing contacts at least one of which
is movable away from the other to draw an are,
said contacts connected with said terminals, re-
spectively, biasing means for moving said mov-
able contact away from the other of said con-
tacts, electroresponsive means for maintaining
said contacts against separation but operative to
release said contacts in response to predeter-
mined electrical conditions, the connection of
said movable contact and its corresponding ter-
minal including a contact member electrically
connected with said terminal, and a cooperating
contact surface on said movable arcing contact
disposed at an acute angle to the direction of
movement of said movable arcing contact, said
contact member normally frictionally engaging
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adapted to be replaced each time the fuse blows
comprising; in combination, a fuse tube of insu-
lating material having terminals adjacent oppo-
site ends thereof, arcing terminals at least one
of which is movably mounted in said tube, fusi-
ble means connecting said arcing terminals and
normally preventing movement of said movable
arcing terminal, the other of said arcing termi-

/nals being electrically connected to one of said

tube terminals, spring means in said tube ten-
sioned between said movable arcing terminal and
said other tube terminal, conducting means in
said tube extending from said other tube termi-
nal and having a connection with said movable
arcing terminal which is separable upon move-
ment of said terminal by said spring means, said
spring means and separable connection consti-
tuting the sole conducting paths between said
other tube terminal and movable arcing contact,
whereby said spring means carries the current
to said movable arcing contact during arcing.

42. In a fuse, a fuse tube of insulating mate-
rial having terminals adjacent opposite ends
thereof, a line contact, means mounting said tube
for movement of one of its terminals into and
out of engagement with said Iine contact, latch
means for releasably maintaining said tube ter-
minal in engagement with said line contact, con-
ducting means in said tube connecting said ter-
minals including fusible means and a movable
rod-like arcing contact, said rod-like arcing con-
tact normally spaced a predetermined distance
from at least one end of said tube, and biasing
means for moving said arcing contact to a posi-
tion wherein an end portion thereof projects
from said one end of said tube upon fusion of
said fusible means, to release said latch means
and permit movement of said tube to disengage
said tube terminal from said line contact only
after said arcing contact has moved at least said
predetermined distance.

43. In a fuse, a fuse tube of insulating mate-
rial having terminals adjacent opposite ends
thereof, conducting means in said tube connect-
ing said terminals including fusible means, a line
contact, means pivotally mounting said tube for
movement from a substantially upright position
wherein one terminal thereof is in engagement
with said line contact to a depending position
wherein said one terminal thereof is out of en-
gagement with said line contact, releasable latch
means for latching said tube terminal in en-
gagement with said line contact, means respon-
sive to fusion of said fusible means to release said
tube terminal for movement out of engagement
with said line contact, means for releasably
maintaining said tube in a position intermediate
said upright and depending positions, and resil-
ient stop means for limiting movement of said
tube at said depending position,

44. In a line contact construction, a line termi-

‘nal, a floating contact member on said line termi-

nal, means electrically connecting said contact
member and line terminal, spaced means me-
chanically supporting said contact member on
said terminal, means biasing said contact mem-
ber in one direction, at least one of said spaced

between said contact surface and the part of~ -..supporting. means permitting limited motion of

said biasing means which is movable with -§aid
movable arcing contact, whereby said biasing
means is normally effective to maintain pressure

engagement of said contact member and contact

surface, and disengagement thereof is effected
when said contacts separate.

70

said contact member by said biasing to exert con-
tact pressure, and the other of said supporting
means being releasable to permit said biasing
means to move said contact member in a differ-
ent direction. .

45. In a line contact construction, a line ter-

41. In a fuse, a replaceable fuse unit which is 75 minal, a floating contact member on said line
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terminal, means electrically connecting said con-
tact member and line terminal, spaced means me-
chanically supporting said contact member on
said terminal, means biasing said contact mem-
ber in one direction, at least one of said spaced
supporting means permitting limited motion of
said contact member by said biasing to exert
contact pressure, the other of said supporting
means being releasable to permit said biasing
means to move said contact member in a differ-
ent direction, and said releasable supporting
means automatically resetting in response to pre-
determined movement of said contact member in
the opposite direction.

46. In apparatus of the type described, rela-
tively angularly movable members, a coil com-
pression spring biasing said members for rela-
tive movement, means on each of said members
for engaging and positioning said spring to pre-
vent lateral spring movement and spring distor-
tion upon relative movement of said members in-
cluding rounded projections engaging end coils
of said spring.

47. In apparatus of the type described, rela-
tively angularly movable members, a coil com-~
pression spring biasing said members for relative
movement, means on each of sald members for
engaging and positioning said spring to prevent
lateral spring movement and spring distortion
upon relative movement of sald members includ-
ing limited area projections engaging end coils of
‘sald spring, sald projections formed to present
substantially line spring-engaging surfaces ex-
tending. substantially transversely of the plane
of relative movement of said members.

" 48. In a circult interrupter which is adapted

to be replaced in its entirety after a circuit in--

terrupting operation; comprising, in combination,
a tube of insulating material, a filler for one end
of said tube occupying a substantial part of the
length of said tube and comprising a solid in-
sulating material which is capable of evolving an
arc-extinguishing gas when in proximity with
an electric arc, a restricted bore through said
filler, terminal caps secured on each end of said
tube, a rod of conducting material in said bore,
means connecting one end of said rod to the
terminal cap at said one end of said tube, said
connecting means being automatically responsive
to currents above a predetermined magnitude to
release said rod, a relatively thin member of con-
ducting material in said tube connected to the
other terminal cap and extending in engagement
with the inner wall of said tube along the re-
maining length of said tube into proximity with
the other end of said rod, a separable electrical
connection between said rod and the inner end
of said conducting member, a tensioned spring
also connecting said rod and other terminal cap,
and said sprjng and conducting member consti-
tuting the sole electrical connections between
said rod and other cap, whereby upon an auto-
matic circuit interrupting operation said spring
separates said separable connection and draws the
rod through said bore while all the arcing cur-
rent is carried by said spring.

49. In a circuit interrupter which is adapted
to be replaced in its entirety after a circuit in-
terrupting operation, comprising, in combination,
a tube of insulating material a filler for one
end of said tube occupying a substantial part of
the length of said tube and comprising a solid
insulating material which is capable of evolving
an arc-extinguishing gas when In proximity
with an electric arc, a restricted bore through
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said filler, terminal caps secured on each end of
said tube, a rod of conducting material in said
bore, means connecting one end of said rod to
the terminal cap at said one end of said tube,
sald connecting means being automatically re-
sponsive to currents above a predetermined mag-
nitude to release said rod, a relatively thin mem-
ber of conducting material in said tube connected
to the other terminal cap and extending in en-
gagement with the inner wall of said tube along
the remaining length of said tube into proximity
with the other end of said rod with sald gas-
evolving material held against longitudinal move-
ment between said one terminal cap and the
inner end of said conducting member, a sep-
arable electrical connection between said rod and
the inner end of said conducting member, a ten-
sioned spring also connecting said rod and other
terminal cap, whereby upon an automatic cir-
cuit interrupting operation said spring separates
sald separable connection and draws the rod
through said bore to extinguish the are.

50. In a circuit interrupter which is adapted
to be replaced in its entirety after a circult in-
terrupting operation, comprising, in combina-
tion, a tube of insulating material, a filler for
one end of said tube occupying a substantial part
of the length of said tube and comprising a solid
insulating material which is capable of evolving
an arc-extinguishing gas when in proximity with
an electric arc, a restricted bore through said
filler, terminal caps secured on each end of said
tube, a rod of conducting material in said bore,
means connecting one end of said rod to the
terminal cap at said one end of said tube, said
connecting means being automatically respon-
slve to currents above g, predetermined magnitude
to release said rod, a relatively thin tubular
member of conducting material in said tube con-
nected to the other terminal cap and extending

' in engagement with the inner wall of said tube

55

80

685

70

{]

along the remaining length of said tube into
proximity with the other end of said rod, a sep-
arable electrical connection between said rod and
the inner end of said conducting member, and
& coll tensioned spring occupying the space with-
in said tubular member and connected between

“said other terminal cap and rod to separate said

separable connection and draw the rod through
said bore upon release of said rod by said current
responsive means. i
S1. In a circuit interrupter which is adapted
to be replaced in its entirety after a circuit in-
terrupting operation, comprising, in combina-
tion, a tube of insulating material, a filler for
one end of said tube occupying a substantial part
of the length of said tube and comprising a solid
insulating material which is capable of evolving
an arc-extinguishing gas when in proximity with
an electric arc, a restricted bore through said
filler, terminal caps secured on each end of said
tube, a rod of conducting material in said bore,
means connecting one end of said rod to the ter-
minal cap at said one end of said tube, said con-
necting means being automatically responsive
to currents above a predetermined magnitude to
release said rod, a relatively thin tubular member
of conducting material in said tube connected to
the other terminal cap and extending in engage-
ment with the inner wall of said tube along the
remaining length of said tube into proximity with
the other end of said rod, a separable electrical
connection between said rod and the inner end
of said conducting member, a coil tensioned
spring occupying the space within said tubular
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member and connected between said other ter-
minal cap and rod to separate said separable con-
nection and draw the rod through said bore up-
on release of said rod by said current responsive
means, and permanent mounting terminal fix-
tures releasably secured to said terminal caps,
respectively, for supporting said interrupter and
electrically connecting said termina] caps to cir-
cuit contacts.

52. In a circuit interrupter which is adapted
to be replaced in its entirety after a circuit in-
terrupting operation, comprising, in combination,
a tube of insulating material, a filler for one end
of said tube occupying a substantial part of the
length of said tube and comprising a solid insu-
lating material which is capable of evolving an
arc-extinguishing gas when in proximity with an
electric arc, a restricted bore through said filler,
terminal caps secured on each end of said tube,
a rod of conducting material in said bore, means
connecting one end of said rod to the terminal
cap at said one end of said tube, said connecting
means being automatically responsive to cur-
rents above a predetermined magnitude to re-
lease said rod, a relatively thin member of con-
ducting material in said. tube connected to the
other terminal cap and extending in engagement
with the inner wall of said tube along the re-
maining length of said tube into proximity with
the other end of said rod, a separable electrical
connection hetween said rod and the inner end
of said conducting member, a coil tensioned
spring occupying the space within ‘said tubular
member and connected between said other ter-
minal cap and rod to separate said separable
connection and draw the rod through said bore
upon release of said rod by said current respon-
sive means, each of said terminal caps having a
central opening, a displaceable closure for each
of said openings, and means responsive to a cir-
cuit interrupting operation for displacing said
closures,

53. In a circuit interrupter which is adapted
to be replaced in its entirety after a circuit in-
terrupting operation, comprising, in combina-
tion, a tube of insulating material, a filler for one
end of said tube occupying a substantial part of
the length of said tube and comprising g solid

insulating material which is capable of evolving

an arc-extinguishing gas when in proximity with
an electric arc, a restricted bore through said
filler, terminal caps secured on each end of said
tube, & rod of conducting material in said bore,
means connecting one end of said rod to the ter-
minal cap at said one end of said tube, said con-
necting means being automatically responsive to
currents above a predetermined magnitude to re-
lease said rod, a relatively thin member of con-
ducting material in said tube connected to the
other terminal cap and extending in engage-

ment with the inner wall of said tube along the.

remaining length of said tube into proximity with

the other end of said rod, a separable electrical

connection between said rod and the inner end
of said conducting member, a coil tensioned
spring occupying the space within said tubular
member and connected between said other ter-
mina]l cap and rod to separate said separable con-
nection and draw the rod through said bore up-
on release of said rod by said current responsive
means, said one terminal cap having an opening
through which one end of said rod is projected
only after said rod has moved through substan-
tially the entire length of said bore., :

54. In a circuit interrupter, spaced line con-
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tacts, a renewable Interrupter adapted to be con-
nected to said contacts and to automatically
move out of engagement with at least one of said
contacts in response to g circuit interrupting op-
eration, said interrupter comprising a tubular
enclosure of insulating material having termi-

‘nals mounted thereon at opposite ends with said

terminals .connected by interrupting means
within said enclosure, said interrupting means
being automatically responsive to currents above
a predetermined value to interrupt the circuit,
permanent mounting terminal fixtures releas-
ably secured to said terminals, respectively, one
of said fixtures having means for supporting said
interrupter for movement of at least one of said
terminals into and out of engagement with one
of sald contacts, one of said fixtures and con-
tacts having cooperating means for latching said
interrupter in closed circuit position wherein said
terminals are held in engagement with said con-
tacts, and means responsive to an automatie cir-
cuit interrupting operation of said interrupter to
release said latch means and permit said inter-
rupter to drop out of the circuit,

55, In a circuit interrupter, spaced line con-
tacts, a renewable interrupter adapted to be con-
nected to said contacts and to automatically move
out of engagement with at least one of said con-
tacts in response to a circuit interrupting opera-
tion, said interrupter comprising a tubular en-
closure of insulating material having terminals
mounted thereon at opposite ends with said ter-
minals connected by interrupting means within
sald enclosure, said interrupting means being au-
tomatically responsive to currents above a pre-
determined value to interrupt the circuit, per-
manent mounting terminal fixtures releasably
secured to said terminals, respectively, one of
said fixtures having means for pivotally support-
ing said interrupter on one of said contacts for

. Imovement of the other terminal into and out of
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engagement with the other contact, the other of
sald fixtures and contacts having cooperating
means for latching said interrupter in closed ecir-
cuit position wherein said terminals are held in
engagement with said contacts, and means re-
sponsive to an automatic circuit interrupting op-
eration of said interrupter to release said latch
means and permit said interrupter to drop out of
the circuit.

56. In a circuit interrupter, interrupting means
having a terminal, a terminal fixture adapted to
be secured to said terminal, said fixture includ-
ing a part having an opening of a size to freely
receive said terminal, a, cooperating part adapted
to engage one side of said terminal, and screw
means for moving said parts relative to each other
into clamping engagement with opposite sides of
sald terminal, respectively, to provide a rigid
mechanical and good electrical connection of the
fixture and terminal. ‘

57. In a circuit interrupter, interrupting means
having a terminal, a terminal fixture adapted to
be secured to said terminal, said fixture includ- -
ing a part having an opening of a size to freely
receive said terminal, a cooperating part of chan-
nel shape for receiving one side of said first part
with the flanges of said channel-shaped part
extending toward said terminal and adapted to
engage one side of said terminal, and screw means
for moving said parts relative to each other into
clamping engagement with opposite sides of said
terminal, respectively, to provide a rigid me-
chanical and good electrical connection of the
fixture and terminal.
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58.-In a circult interrupter having a pair of
terminals, arcing contacts at least one of which
is movable away from the other to draw an arc,
said -contacts conriected with said terminals, re-
spectively, biasing means for moving said movable
contact away from the other of said contacts,
electroresponsive means for maintaining sald con-
tacts against separation but operative to release
said contacts in response to predetermined elec-
trical conditions, the connection of said movable
contact and its corresponding terminal compris-
ing a solid connection having a relatively weak
portion joining a relatively rigid element to one
member, and a flexible connection from the other
member to sald element at a point offset from
sald weak portion in a direction laterally of the
direction of motion of sald movable contact, so
that sald weak portion will be subjected to bend-
ing and tensile stress so as to be readily broken
by said biasing means in response to a circuit
interrupting operation. .

5§9. In a circuit interrupter, a holder tube en-
closure of insulating material having terminals
adjacent opposite ends thereof, conducting means
in said tube connecting sald terminals including
means automatically responsive to predetermined
electrical conditions for interrupting the circuit,
a line contact, means pivotally mounting said tube
for movement from a substantially upright posi-
tion wherein one terminal thereof is in engagement
with sald line contact to a depending position
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wherein said one terminal thereof is out of en-
gagement with said line contact, releasable latch
means for latching said tube terminal in engage-
ment with said line contact, means responsive to
a circult interrupting operation of said inter-
rupting means to release said tube terminal for
movement out of engagement with said line con~
tact, means for releasably maintaining said tube
in a position intermediate said upright and de-
pending positions but ineffective to stop move-
ment of said tube on automatic dropout move-
ment thereof.

60. In a line contact construction, a line ter-
minal, a floating contact member on said line ter-
minal, means electrically connecting said con-
tact member and line terminal, a single spring
biasing said contact member relative to said ter-
minal with a force having a component in one
direction to cause engagement of said contact
member with a cooperable contact means, and a
second component in a direction to cause move-
ment of said floating contact member in another
direction away from said terminal, cooperating
abutments on said floating contact member and
line terminal, respectively, for normally oppos-
ing said second force component, and one of said
abutments being releasable to permit movement
of said floating contact member away from said
line terminal.
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