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FUSE DEVICE

William O. Schultz, Sonth Milwaukee, Wis., as-
signor to Line Material Company, South Mil-
waukee, Wis., a corporation of Delaware

Applieation June 1§, 1942, Serial No. 446,464
(CL 200-—114)

14 Claims.
This invention relates to fuse devices.

‘Objects of this invention are to provide a fuse

device which employs a fuse tube open at both
ends and which has a headed fuse link sc ar-
ranged that the head of the fuse link closes one
end of the fuse tube, and in which the head of
the fuse link is adapted to be blown directly away
from the end of the fuse tube in the event of a
violent evolution of gas upon rupture of the fuse
link so that the fuse tube will be vented al both
ends.

Further objects are to provide an expulsion
fuse device in which a fuse tube is provided which
is open at both ends and in which a fuse link is
positioned within the fuse tube and is provided
with a head normally closing one end of the fuse
tube, and in which stationary contacts are elec-
trically connected under normal conditions by
means of the fuse link, and in which provision is
made for the free travel of the head of the fuse
link away from the end of the fuse tube without
engaging the adjacent stationary contact so that
even under violent overload conditions no dam-
age will be caused the stationary contact by the
violent projection of the head of the fuse link
outwardly away from the end of the fuse ‘tube,
and to provide a construction having the charac-
teristics enumerated above in which the head
of the fuse link has good and positive electrical
contact with the adjacent electrically conduct-
ing portion of the fuse device.

A further specific object of this invention is to
provide an expulsion fuse device in which the
fuse tube is open at both ends, one end heing
closed by the head of the fuse link and the head
of the fuse link being gripped in such a manner
that under light overloads the head of the fuse

link will not be blown off and the action of the

fuse tube will be that of a fuse tube open at one

end only to thereby assist in the sbeedy clearing

. of the circuit inside the fuse tube, the construc-
tion being such that under heavy overloads the
head of the fuse link is blown from the fuse tube
to thereby provide venting of the fuse tube at
both ends, the device therefore having both the
characteristics of an expulsion fuse tube open at
one end only for light overloads and vented at
both ends for heavy overloads, whereby the safe
Tupturing capacity of the apparatus is materially
increased. :

Further objects of this invention are to pro-
vide a fuse construction in which gripping fin-
gers are carried by the terminal of the fuse fube
and are arranged to grip different sized heads

- of fuse links, the gripping fingers being so con-
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structed that they have a high degree of resil-
lency and consequently can adjust themselves to
grip fuse link heads of materially different sizes.

In greater detail, objects of this invention are -
to provide a fuse construction in which the ter-
minal of the fuse tube is provided with a reduced
neck against which the head of a headed fuse

-link is adapted to bear and to provide looped

gripping fingers secured on opposite sides of the
terminal of the fuse tube and having gripping
portions on -opposite sides of the reduced neck
of the fuse tube, the looped gripping fingers in
certain forms of the invention being provided
with laterally projecting manipulating portions
which may be squeezed towards each other to
thus open the gripping portions of the gripping
fingers and allow the free positioning of the head
of a fuse link, .

Further objects are to provide a construction
in which the head of the fuse link and the fingers
are positioned in spaced relation to the station-
ary contact so that upon violent overload the
head of the fuse link will be projected from, and
the blast of gases will oceur at a point spaced
from the stationary terminal, thereby avoiding
damage to the stationary ‘contact, the fuse
tube being so arranged that it will drop out-
wardly from operative to inoperative position .
after the circuit has been interrupted within the
fuse tube.

Embodiments of the invention are shown in
the accompanying drawings, in which:

Figure 1 is a view of one form of the invention,
such view being partly in section and partly
broken away.

Figure 2 is g view, partly in section, such sec-
tion being taken along the line 2—2 of Figure 1.

Pigure 3 is a fragmentary top view of the
structure shown in Figure 1. .

Figure 4 is a view looking from the front of
the fuse tube shown in Figure 1. .

Figure 5 is a view of a further form of the in-
vention, .

Figure 6 is a view of the structure shown in
Figure 5 looking from the front,

TFigure 7 is a view of a further form of the in-
vention. . :

Figure 8 is a view of the structure shown in
Figure 7 looking from the front,. )

Figure 9 is a view looking down on the struc-
ture shown in Pigure 7. .

Referring to the form of the invention shown
in Figures 1 to 4, it will be seen that the device
is carried by an elongated insulator | which is
supported intermediate its ends as shown in Fig-
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gure 1. This insulator carries the upper and
lower stationary contact adjacent its upper and
lower ends. The. lower contact comprises a
hood like member 2 which is provided with side
walls that extend down to the position shown by
the dotted line indicated at 3. The lower portion
of the hood like member constitutes two hook
like portions 4 which removably receive the trun-
nions 5 of the fuse link extracting lever 6. This
lever is provided with a thumb nut 1 on its side
which clamps the leader 8 of the fuse link. The
lever is provided with a rear transverse portion
9 which bears against the lower contact spring
10 to secure good electrical connection between
the lever and such lower spring. The spring 10
is secured to the hood like portion 2 which is
provided with a connector portion i1 at its lower
end. -

The lever 6 is provided with a pair of side
flanges between which the downwardly extend-
ing ear 12 of an arm I3 is positioned and the
lever is pivoted to such ear as indicated by the
reference character 14. The arm 13 is rigidly
secured to the fuse tube as shown and is pro-
vided with a foot 15 which acts as a stop to limit
the upward motion of the lever. This arm 3
is also provided with a switch receiving eyelet
portion 16, ,

Tt is to be noted that when the fuse tube
is in its operative position as shown in Figure 1,
the fuse link holds the lever 6 against releasing
motion. Upon rupture of the fuse link the lever
§ rocks downwardly extracting any remaining
portion of the fuse link and lowering the fuse
tiube so that it detaches itself from the upper
stationary contact as will hereinafter appear,
thereby allowing the tube to rock downwardly
and outwardly to inoperative position.

1t is to be noted that the arm 13 is mounted
within the hood 2 under normal conditions _and
that this hood prevents the inadvertent detach-
ment of the trunnions 5§ from the hook like mem-
pers & until the fuse tube has swung downwardly.
Thereafter the device may be removed from the
hook like portions by a switch stick which is
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adapted to engage the eyelet portion 16 to lift the

fuse tube out of and into position. :

It is to be noted from an examination of Fig-
ure 2 that the outer end of the lever 6 is posi-
tioned laterally of the fuse tube so as to leave the
lower end of the fuse tube wholly unobstructed.
The upper stationary contact comprises a pair
of spring arms {71 which are clamped to a strap

.18, the strap in turn surrounding the upper end
of the insulator | and being clamped in place by
means of the bolt 9. The spring arms 11T may
be roughly of U-shape and their looped portion
may be clamped by means of the bolt 20 to the
inwardly turned ends 2i.of the strap {8, the
bolt also clamping the connector 22 in place.
The spring arms 17 are prevented from separat-
ing by means of the bracing member 23 and are
provided with a downwardly depressed portion 24
and with outwardly flaring end portions 25 which
act as guides to guide the fuse tube Into place
when it is rocked upwardly.

The fuse tube 26 is provided with an upper
contact 21 which has a manipulating eyelet 28
integral therewith and which is provided with
outwardly projecting pins 29 which normally en-
gage behind the downwardly depressed portions
24 of the spring arms IT. If desired & guiding
tongue and also a stop tongue 30 may be formed
integrally with the upper contact 27, the tongue
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30 acting to guide the upper end of the fuse tube
into. place between the outwardly flared portions
25 of the spring arms 1T and acting to arrest the
inward rocking motion of the fuse tube by en-
gaging the brace member 23.

The upper contact 27 of the fuse tube has a
reduced neck portion 31 upon the top of which
the button head 32 of the fuse link rests. The
fuse link is, as stated, provided with the flexible
leader 8 and with a reduced fusible section 33.

A pair of gripping spring arms are provided for
gripping opposite sides of the button head 32 of
the fuse link. These spring arms may take the
shape shown particularly in Figures 1 to 4, and
are provided with the rounded portions 34 and
with inwardly slanting looped upper portions 35.
The arms of the looped upper portions 35 engage
opposite sides of the button head 32 of the fuse
link and securely grip the button head and thus
secure a firm electrical contact with the button
head. In addition to this, they hold the button
head down against the top of the reduced neck 31
of the upper contact 27 of the fuse tube.

Upon rupture of the fuse link the button head
32 remains in place under small overloads and
a straight expulsion action occurs as the upper
end of the fuse tube remains closed. However,
on heavy overloads the button head 32 is blown
upwardly from between the gripping portions
35 of the spring arms 34 and thus allow the tube
to be vented at both its upper and lower ends.
It is thus possible for the device to handle larger
overloads with safety than would be the case had
the upper end of the fuse tube been permanently
closed. In addition to this, it is to be noted that
the button head when projected outwardly from
the fuse tube does not strike or damage any por-
tion of the stationary contact and the blast of
gases from the fuse tube does not contact the
upper contact. Consequently there is no damage
to the upper contact even under violent overload
conditions.

After the fuse link has ruptured and the cir-
cuit has cleared within the fuse tube, the lever
6, see Figure 1, rocks downwardly and lowers the
fuse tube, thus allowing the pins 28 to detach them-
selves from behind the depressed portions 24 of
the spring arms 1T and the fuse tube then drops
p}ztwardly and downwardly to inoperative posi-
tion. :

It is to be noted that the hood portion 2 houses
the spring contact 10 and the lever 6 and the
associated mechanism and preventis the accumu-

- lation of snow and ice in this portion of the ap-
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paratus.

In refusing the device the fuse tube is removed
from the hook like members 4 by means of a
switch stick which engages the eyelet portion 16.
Thereafter while the fuse tube is detached from
fuhe remainder of the apparatus, a new fuse link
is inserted and the head is positioned between
the members 35, see Figure 4. This is readily
accomplished as the lineman can press the por-
tions 34 towards each other and thus spread the
portions 35 and allow the free positioning of the
button head 32 of the fuse link. Thereafter the
fuse link is secured by means of the thumb nut
T to the lever 6§ and the fuse tube is replaced
and rocked back into operation position, as shown
in Figure 1.

In the form of the invention shown in Figures
5 and 6 the fuse tube is indicated at 36. It is
provided with an upper terminal 3T and a pair
of spring arms 38 are secured on opposite sides
of the upper fuse tube terminal 31. They may
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be secured by means of screws 39 provided with
washers 40, the ends of the sprihg arms 38 being
inturned and clamped beneath the washers.
These spring arms have a downwardly looped
portion as indicated at 41 to provide additional
resiliency and have relatively straight upper por-
tions 42 positioned on opposite sides of the re-
duced neck 43 of the upper terminal 37 of the
fuse tube. These arms may extend vertically
upwardly as shown or may be slightly inwardly
tapererd if desired. They grip opposite sides of
. the button head 82 of the fuse link. .
The upper- contact 37 of the fuse tube is pro-
vided with outwardly projecting pins 44 which
are adapted to engage beneath depressed por-
- tions of the spring arms of the upper contact. A
manipulating eyelet portion 45 is formed inte-
grally with the upper contact 37 of the fuse tube
and such upper contact may have an inwardly
projecting rib 48, see Figure 5, which acts as a
stop to engage the bracing members for the up-
per spring arms of the stationary contact.
Upon rupture of the fuse link the button hesd
32 of the fuse link is retained in place for light
overloads and a straight expulsion action occurs.
However, under heavy overloads the button head
blows driectly upwardly away from the fuse tube.
In the form of the invention shown in Figures
7, 8 and 9 the fuse tube is indicated at 47 and
its upper contact at 48. This upper contact is
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provided with a manipulating eyelet portion 49 .

and a reduced neck portion 59 and with a stop

portion 51 located on the inner side thereof and:

corresponding to the stop portion 46 of Figure 5.
The upper contact 48 of the fuse tube is also pro-
vided with a pair of outwardly projecting pins
52 which are adapted to be positioned beneath
the spring arms of the upper contact, as previ-
ously described.

The fuse gripping means comprises a pair of
spring arms 53 which have their ends secured
beneath the washers 54 by means of screws 55.
These spring arms 53 extend upwardly and in-
wardly and are provided with portions 56 which
engage opposite sides of the button head 32 of
the fuse link, The arms 53 extend laterally as
indicated at 57 and 58 with'the portion 57 located
below the plane of the portion 58.

These portions 57 and 58, as shown most clearly
in Figure 9, constitute laterally projecting,
looped, manipulating portions which are adapted
to be pressed inwardly by the operator when it
is desired to clamp the button head of a new lnk
in place. It is to be noted that the portions of
the spring arms which engage the button head
32 are located at spaced points around the but-
ton head. The looped portions 51 and 58 have
their parallel side portions spaced sufficiently far
apart to allow the free passage therethrough of
the button head 32 of the fuse link.

~When the fuse link is ruptured under light
overloads, the button head is retained in place
and the device operates as a straight expulsion
fuse tube. However, when a heavy overload oc-
curs, the button head 32 is blown directly out-
wardly from the fuse tube without damage to the
upper stationary contact and the fuse tube is
thus vented at both ends.

In all forms of the invention it is intended that
the spring arms which engage the button head
of the fuse link have sufficient resiliency to allow
fuse links with different sized button heads to be
employed, the larger size of the button heads
having been shown in the different forms illus-
trated. i
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It will be seen that novel forms of fuse devices
have been shown in which provision is made for
directly gripping the side edges of the button
head or other shaped head of a fuse link to retain
the head in place for small overloads and to al-
low the head to be blown off for heavy overloads.

It will be seen further that in the first and
last forms of the invention the construction is.
such that the operator can squeeze portions of
the button head gripping members towards each
other and thus spread them apart to allow the
free positioning of a new fuse with a new button
head. In the second form of the invention shown
in Pigures 5 and 6, the operator spreads the
spring gripping members apart when he forces
the button head of the fuse link into place.

It will be seen further that a very good electri-
cal contact is obtained directly with the head of
the fuse link and that this result is obtained
through the use of a relatively simple construc-
tion.

Although this invention has been described in
considerable detail, it is to be understood that
such description is intended as illustrative rather
than limiting, as the invention may be variously
embodied and is to be interpreted as claimed.

I clgim: :

1. In a fuse construction, stationary terminals,
a fuse tube having both ends open and having a
terminal adjacent one end normally electrically
connected to one of the stationary terminals, a
fuse link extending through the fuse tube and
hgving & head at one end normally closing one
end of said fuse tube and connecting the other
stationary terminal with the terminal of the fuse
tube, and resilient means carried by the terminal
of the fuse tube for gripping the head of the fuse
link, the gripping portion of said resilient means
having a substantial range of movement to grip
heads of different sizes.

2. In a fuse construction, stationary terminals,
2 fuse tube having both ends open and having
2 terminal adjacent one end normally electrical-

. 1y connected to one of the stationary terminals,

a fuse link extending through the fuse tube and .
having a head at one end normally closing one
end of said fuse tube and connecting the other:
stationary terminal with the terminal of the
fuse tube, and resilient means carried by the ter-
minal of the fuse tube for gripping the sides of
the head of the fuse link, the gripping portion
of said resilient means having a substantial range
of movement to grip heads of different sizes.

2. In a fuse construction, stationary terminals,
& fuse tube having both ends open and having
a terminal adjacent one end normally electrically
connected to one of the stationary terminals, a
fuse link extending through the fuse tube and
having a head at one end normally closing one
end of said fuse tube and connecting the other
stationary terminal with the terminal of the fuse
tube, and resilient means carried by the termi-
nal of the fuse tube for gripping the head of the
fuse-link, the gripping portion of said resilient
means having a substantial range of movement
to grip heads of different sizes, the gripping por-
tion of said resilient means leaving a substan-
tially unobstructed space beyond the head of the
fuse link, whereby the head may be blown out-
wardly when sufficient pressure is developed in
the fuse tube upon rupture of the fuse link on
heavy overload.

4. In g fuse construction, stationary terminals,
a fuse tube having both ends open and having
a terminal adjacent one end normally electrically
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connected to orie of the stationary terminals, a
fuse link extending through the fuse tube and
having a head at one end normally closing one
end of said fuse tube and connecting the other
stationary terminal with the terminal of the fuse
tube, and resilient gripping means having looped
portions, said gripping means being carried by
the terminal of the fuse tube for gripping the
head of the fuse link, the looped portions of
said gripping means providing increased resil-
iency for said gripping means. :

5. In a fuse construction, stationary termi-
nals, a fuse tube having both ends open and
having a terminal adjacent one end normally
clectrically connected to one of the stationary
terminals, a fuse link extending through the fuse
tube and having a head at one end normally
closing one end of said fuse tube and connect-
ing the other stationary terminal with the termi-
nal of the fuse tube, and resilient gripping means
having looped portions, said gripping means be-
ing carried by the terminal of the fuse tube for
gripping the head of the fuse link, the looped
portions of said gripping means providing in-
creaced resiliency for said gripping means, the
head of the fuse link being gripped on its sides
by said gripping means, whereby the head of the
fuse link may be blown outwardly when suffi-
cient pressure is developed in the fuse tube upon
rupture of the fuse link on heavy overload.

6. In a drop-out fuse construction, an upper
and a lower stationary terminal, a fuse tube hav-
ing both ends open and having a terminal ad-
jacent its upper end normally electrically con-
nected to and interlocking with the upper sta-
tionary terminal, a fuse link extending through
the fuse tube and having a head at its upper
end normally closing the upper end of said fuse
tube and connecting the lower stationary termi-
nal with the terminal of said fuse tube, said head
normally bearing against the terminal of said
fuse tube, resilient gripping means carried by
the terminal of said fuse tube and having looped
portions and having gripping portions spaced
from the looped portions for gripping the head
of the fuse link, and lever means normally sup-
porting the lower end of said fuse tube, said
lever means being restrained by.said fuse link
and releasing said fuse tube for drop-out motion
upon rupture of said fuse link,

7. In a drop-out fuse construction, an upper
. and a lower stationary terminal, the upper sta-
tionary terminal having a pair of spaced arms,
a fuse tube having both ends open and hav-

ing a terminal adjacent its upper end normally -

positioned between the arms of said upper sta-
tionary terminal and interlocking with said arms,
a fuse link extending through the fuse tube and
having a head at its upper end normally clos-
ing the upper end of said fuse tube and con-
necting the lower stationary terminal with the
terminal of the fuse tube, resilient gripping means
for gripping the sides of the head of the fuse
link. said resilient gripping means having looped
portions for increasing the resiliency of said re-
silient gripping means, and means adjacent the
lower. end of said fuse tube controlled by said
fuse link for normally holding said fuse tube in
interlocking relation to said upper stationary
terminal, said means releasing said fuse tube for
drop-out.motion upon rupture of said fuse link.

8. In a drop-out fuse construction, an upper
and a lower stationary terminal, the upper sta-
tionary terminal having a pair of spaced arms, &
fuse tube having both ends open and having a
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terminal adjacent its upper end normally. posi-
tioned between the arms of said upper station-
ary terminal and interlocking with said arms, &
fuse link extending through the fuse tube and
having & head at its upper end normally clos-
ing the upper end of said fuse tube and connect-
ing the lower stationary terminal with the termi-
nal of the fuse tube, resilient gripping means for
gripping the sides of the head of the fuse link,
said resilient gripping means having looped por-
tions for increasing the resiliency of said resili-
ent gripping means, said looped portions being
located below the arms of said upper stationary -
terminal, and means adjacent the lower end
of said fuse tube controlled by said fuse link for
normally holding said fuse tube in interlocking
relation to said upper stationary terminal, said
means releasing said fuse tube for drop-out mo-
tion upon rupture of said fuse link.

9. In a fuse construction, stationary termi-
nals, a fuse tube having both ends open and
having a terminal adjacent one end normally
electrically connected to one of the stationary
terminals, a fuse link extending through the fuse
tube and having a head at one end and con-
necting the other stationary terminal with the
terminal of the fuse tube, the head of said fuse
link normally, closing one end of said fuse tube,
and gripping means carried by the terminal of
the fuse tube for gripping the sides of the head
of the fuse link, -the gripping means having
looped portions to provide resiliency, sald grip-
ping means holding said head in tube closed posi-
tion on light overloads and said head being hlown
outwardly upon heavy overloads to thereby vent
said fuse tube at both ends upon heavy over-
loads.

10. In a fuse construction, stationary termi-
nals, a fuse tube having both ends open and hav-
ing a terminal adjacent one end normally elec-
trically connected to one of the stationary ter-
minals, a fuse link extending through said fuse
tube and having & head at one end normally clos-
ing one end of said fuse tube and connecting
the other stationary terminal with the terminal
of the fuse tube, and resilient gripping means
carried by the terminal of the fuse tube for grip-
ping the sides of the head of the fuse link, sald
means having oppositely looped projecting por-
tions, whereby said projecting portions of said
gripping means may be squeezed towards each
other to open said gripping means for the free
passage of the head of the fuse link.

11. In a fuse construction, stationary termi-
nals, a fuse tube having both ends open and
having a terminal adjacent one end provided with
an outwardly projecting reduced neck portion,
the terminal of said fuse tube being normally
electrically connected to one of the stationary
terminals, a fuse link extending through the fuse
tube and having a head at one end normally
bearing -against the neck portion of the terminal
of said fuse tube and connecting the other sta-
tionary terminal with the terminal of said fuse
tube, and resilient gripping means having grip-
ping portions on opposite sides of sald neck por-
tion for gripping the head of the fuse link and
having looped portions and terminating in at-
tached portions attached to the terminal of the
fuse tube.

12. In a fuse construction, stationary termi-
nals, a fuse tube having both ends open and
having a terminal adjacent one end normally
electrically connected to one of the stationary
terminals, the terminal of said fuse tube having
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a reduced neck portion projecting outwardly, a

fuse link extending through the fuse tube and
having a head at one end normally engaging
the outer end of the neck portion of the terminal
of said fuse tube, and a pair of resilient grip-
ping means, each resilient gripping means be-
ing anchored on one side of the terminal of said
fuse tube and extending across to the other side
of the terminal of said fuse tube and having a
gripping portion on said last mentioned side
for gripping the head of the fuse link.

13. In a fuse construction, stationary termi-
neals, a fuse tube having both ends open and hav-
ing a terminal adjacent one end normally elec-
trically connected to one of the stationary termi-
nals, the terminal of said fuse tube having a
reduced neck portion projecting outwardly, a
fuse link extending through the fuse tube
and having a head at one end normally engag-
ing the outer end of the neck portion of the
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terminal of said fuse tube, and a pair of resili-

ent gripping means, each gripping means being
secured to the terminal of said fuse tube on one
side of said terminal and having & looped por-
tion and having a gripping portion on the same
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5
side of the terminal of the fuse tube to which
it is secured for gripping the side of the head
of the fuse link, the gripping portions of said
gripping means being located on opposite sides
of the neck of the terminal of sald fuse tube.

14. In a fuse construction, stationary termi-
nals, a fuse tube having both ends open and
having a terminal adjacent one end normally
electrically connected to one of the stationary
terminals, the terminal of said fuse tube having
a reduced neck portion projecting outwardly, a
fuse link extending through the fuse tube and
having a head at one end normally engaging
the outer end of the neck portion of the termi-
nal of sald fuse tube, and a pair of resilient
gribping means, each gripping means having a
portion secured to one side of the terminal of
the fuse tube and having a gripping portion on
the same side of said terminal for gripping the
side of the head of the fuse link and each grip-
ping portion having a manipulating portion pro-
Jecting across to the other side of the terminal
of the fuse tube. '
WILLIAM O. SCHULTZ.




