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UNITED STATES

1,965,391

PATENT OFFICE

1,965,391 ‘
 MULTIPLE FUSE DISCONNECTING SWIT

Ralph E. Pittman and Carroll H. Walsh,
Pine Bluff, Ark.

Applicatien September 29, 1933, Serial No. 691,496
16 Claims. (CL 200—126)

This invention relates generally to protective
devices for electrical circuits, and particularly
to fusible devices used to prevent the passage of
excessive currents through said circuits.

An object of the invention is the provision of
means for automatically restoring the continuity
of a ecircuit interrupted by the operation of &
fuse through the replacement in the circuit of the
blown fuse by an auxiliary fuse.

A further object of the invention is & novel
arrangement of parts whereby a plurality of
fusible elements are disposed in a unitary struc-
ture, together with means depending upon the op-
eration of one of the fusible elements for reclos-
ing the circuit thus interrupted through an ad-
ditional fusible elernent.

A further object is to provide an sarrange-
ment for automatically removing the fuse-con-
taining structure from the circuit following the
operation of all of the fusible elements contained
therein.

A yet further nbject is the provisicn of a novel
fuse link for use in the device, so arranged that
the fusible element of the fuse link is relieved
of all tension tending to pull it apart.

A further object is to provide a simpie, inex-
pensive and effective device for the purpose de~-
scribed.

With the above and other objects in view which
will appear as the description proceeds, our inven-
tion resides in the novel construction, combina~

tion and arrangement of parts as hereinafter de-

scribed and more particularly defined in the ap-
pended eclaims, it being understood ,that such
changes as come within the scope of the claims
may be made in the embodiment herein disclosed.

In the drawings: o

Figure 1 is a side elevational view of the de-
vice, in the service position. )

Figure 2 is also a side elevational view of the
device, in another service position.

Figure 3 is a fragmentary side elevational view
of the device, illistrating the device in the open-
circuit position.

Tigure 4 is a front elevational view of the de-
vice, in the same service position as that illus-
trated by Figure 1.

Figure 5 is a side elevational view of the fuse
housing employed in the device, shown in section.

Figure 6 is a side elevational view of a fuse
link adapted for use in the device.

Pigure 7 is a fragmentary side elevational view

of the upper portion. of the fuse link.
Figure 8 is a fragmentary front elevational
view of the upper portion of the fuse link.

Tigure 9 is a sectional view of the fuse link
as seen from the plane indicated by the line a—a
in Pigure 7. ’

Referring now more in detail to the drawings,
and particularly to Figures 1 and 5, the device
includes the movable fuse housing 40, and a
suitable support therefor. The latter comprises
the metal base 10, near the respective ends of
which are suitably attached the insulators 11 and
12. By any suitable means, as by the cap screw 65
15, a pair of forwardly and downwardly extend-
ing resilient metal arms 16 are mounted on the
upper insulator 11, and a terminal 13 provided
for attaching an electrical conductor thereto. A
contact-engaging member 22 is supported near 70
the midpoint of the arms 16 by means of the
clips 19, the bolt 20, and the nut 21. Near the
outer end of the members 16, an arcuate portion
23 provides & second contact-engaging portion.
In this manner the upper insulator 11 supports 5
a resilient contact member provided with two
contact-engaging portions, and arranged for con-
nection to an electrical conductor.

The lower insulator 12 supports in any suif-
able manner a pair of downwardly and forward-
1y extending metal members 17, each of these
members being provided with hooked end por-
tions in axial alignment. A terminal 14 is elec-
trically connected to the members 17 to make
possible thelr convenient connection to an elec- 85
trical conductor. Near the upper end of the
members 17 an integral portion of each member
is bent to form a hollow cylindrical portion, and
the openings thus provided are arranged to re-
ceive the respective ends of the spring 18, the
1atter being held in place by the set screws 24,

We will now describe the fuse housing 40, which
is illustrated more in detail in Figure 5. The
embodiment here illustrated includes two tubes
of hard fiber, or any other suitable insulating
material, which are assembled in coaxial relation
one within the other. The outer tube 38 has an
internal diameter somewhat greater than that of
the outside diameter of the inner tube 39, in this
manner providing an annular space between the
outer surface of the inner tube 39 and the inner
surface of the outer tube 38. The lower end of
the inner tube 39 extends downwardly below the
end of the outer tube 38, and is held rigidly in
coaxial relation with the latter by means of the
metal cylindrical casing 37, the latter being rig-
idly attached to the outer surface of the outer
tube 38, and provided with a coaxial downwardly
extending portion arranged to embrace the outer
surface of the inner tube 39. To avoid closing
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the annular space near the lower ends of the
tubes, the downwardly extending portion of the
casing 37 is fixed thereto by integral spaced con-
necting members.

The upper end of the inner tube 39 extends
somewhat above the end of the upper end of the
outer tube 38, and at its uppermost portion has
secured therefo by means of cooperating threads
the metal member 44. The latter, together with
the plug 41, which is arranged to be screwed into
the member 44, forms a convenient means for
connecting a fuse link at the upper end of the
inner tube. The metal member 43 is rigidly at-
tached near the upper end of the outer tube 38
by means of cooperating threads, and is arranged
to entirely close the opening formed by the
annular space between the inner tube 39 and
the outer tube 38. A threaded opening is pro-
vided through the member 42 to permit the in-
sertion of a fuse link into the abovementioned
annular space, and the plug 42 is adapted, by
means of threads cooperating with threads pro-
vided in the abovementioned opening, to close
the opening, and to assure proper electrical ccn-
tact with the upper terminal of the fuse link.

It will be seen that, except for an electrical
connection through the fuse links, the members
43 and 44 are electrically insulated from each
other by the length of insulating tube 45 inter-
posed therebetween. ‘As shown in Figure 1, the
member 44 is provided with the laterally extend-
ing portions 53 adapted to engage the contact
surface 22, and the member 43 with the laterally
extending portions 46 adapted to engage the
contact surface 23.

Referring further to Figure 1, and also to
Figure 4, it will be seen that the fuse housing
40 is provided at the lower end thereof with a pair
of levers 25 and 26, each of which is provided at
the lower end with the respective fuse terminais

» 2T and 29, the latter being provided with threads
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for cooperating with similar threads on the re-
spective plugs 28 and 30 for the purpose of secur-
ing the lower ends of the fuse links 35 and 36
respectively. The lever 25 is provided with a
Pair of pivots 32, extending outwardly and rigidly
attached to the lever 25. These pivots are ar-
ranged to cooperate with the hooked end por-
tions of the members 17. In addition, the lever
25 is also pivotally connected to the lever 26 by
means of the pivots 33. The lever 26 is in turn
pivotally connected to the metal casing 37, by
means of the pivots 34,

It will be seen that the fuse housing 40 is ar-
ranged to accommodate two fuse links; one with-
in the inner tube 39 having its respective ends
connected to the laterally extending portions 53
and the lever 25; and the other between the tubes
in the abovementioned annular space having its
respective ends connected to the laterally extend-
ing portions 46 and the lever 26.

Assuming that the fuse links have been in-
stalled within the fuse housing 40 as above de-
scribed, and the housing installed in its mount-
ing, the device will appear as illustrated in Fig-
ure 1. If the device is now connected in series
relation with & circuit fo be protected, it will
be seen that the current will be transmitted
through the device by the fuse link 35, which is
within the inner tube 39.

In case an over-current condition causes the
fuse link 35 to rupture, the lever 25, under the
downwara force of both the resilient members 16
and the weight of the fuse housing 40, rotates
about the pivots 33, this action causing the fuse

1,965,391

housing 40 to move downward a sufficient dis-
tance to disengage the contact surface 22, at
which point the downward movement of the
housing 40 is stopped by the engagement of the
pins 31, which are rigidly fixed on the lever 25,
with the ends of the hook members 17. The
housing is then caused to rotate about the pivots
32 under the bias of the spring 18. The resilient
contact-carrying arms 16 are spaced apart for a
distance greater than the diameter of the upper
end of the housing 40 to avoid frictional engage-
ment between these parts.

The housing 40 is thus rotated in a clockwise
direction about the pivot 32 until the member
43 engages the hooked end portions of the resil-
ient contact-carrying members 16; the latter en-
gagement stopping the movement of the housing
40. Substantially simultanecus of the stopping
of the housing 40 above described, the outwardly
extending portions 46 of the member 43 engage

‘the contact surface 23 to reclose the circuit

through the fuse link 36. 'This condition is illus-
trated in Figure 2.

Should an over-current ccndition of a char-
acter to rupture the fuse link 36 he present, the
lever 26, under the downward force of both the
contact-carrying arms 16 and the weight of the
fuse housing 40 rofates about the pivot 33, this
action causing the housing 40 to again move
downward, in this case a sufficient distance to
release it from the contact surface 23 and the
hooks at the ends of the contact-carrying mem-
bers 16, at which time the spring 18 urges the
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housing 40 to an open-circuit position. This con-

dition is illustrated by Figure 3.

For convenience in manually removing the

housing 40, the eye 47, pivoted on the member 43
by means of the pin 48, is provided with a yoke
54. Upon a downward movement of the eye 47,

the yoke 54 urges the resilient members 16 in an .

upward direction, thus disengaging the housing
40 at the upper end, thereby permitting its rota-
tion about the pivots 32 and subsequent removal
from the support.

It will be seen that our device provides a hous-

ing for g plurality of fuse links, adapted to be
installed or removed as a unit, and that the direc-
tion of movement is in a plane normal to the
mounting structure. The device thus occupies

much less space than those multiple-fuse de-

vices employing a bplurality of separate tubes
mounted side by side, each tube being individu-
ally pivoted in its respective mounting. The de-
vice herein illustrated and described embodies a
mounting common to all the tubes.
apparent that such a mounting may be provided
in an arrangement in which the tubes are not
necessarily in nested relation.

As mentioned above, the downward force due

to the engagement of the contacts on the hous- 3

ing 40 with those of the resilient members 16 is
transmitted in part through the fuse link 35 or
36 to the lever 25 or 26 respectively, thereby plac-
ing one of these fuse links continuously under

tension. Such stress is undesirable on the fusi- 7.

ble element of the fuse link, especially in the
lower amperage sizes, as it may cause the link to
fail mechanically after a certain period of time.
We therefore provide the novel structure illus-
trated in Figures 6, 7, 8 and 9, in which the fusible
element of the fuse link is relieved of tension.
Referring in.detail to the abovementioned fig-
ures, 55 and 49 represent the usual conductors
employed in fuse links generally, the latter mem-
ber being provided in the usual manner with a

It will be 2
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terminal-engaging button 50. The adjacent ends
of the members 49 and 55 are provided with siots
extending laterally therethrough, and a flexi-
ble loop of suitable insulating material, such as
celluloid, mica, cambric or fiber, extends through
the slots and between the members 49 and 55.
The fusible element 51, preferably of some alloy
meiting at a relatively low temperature as com-
pared to an unalloyed metal, extends through the
loops of insulating material on the side of the
members 49 and 55 opposite the connecting in-
sulating member, and electrically connects the
members.. A small amount of slack is preferably
left in the fusible element between the ends of
the members 49 and 55, so that any tension ap-
plied to the fuse link is impressed upon the flexi-
ble insulating material 52 instead of the fusible
element 51; the latter being only in compression
within the loops. It will be seen that that por-
tion of the fusible element 51 enclosed within
the loops of insulating material will be at the
highest temperature, since the radiation of heat
due to the current through this portion of the
element is restricted; therefore this portion of
the élement is the first to melt. The arc fol-
lowing the melting of the fusible element 51 may
destroy the loon of insulating material by burn-
ing it, or, if the material of the loops is not in-
flammable, may vaporize or melt the portion of
the element within the loop; either of these oc-
currences allowing the member 55 to move away
from the member 49. .

The fuse-link herein disclosed is separately
claimed in our divisional application, Serial No.
698,778, filed Nov. 20, 1933.

From the above description it will be seen that
our device provides several advantages not found
in devices heretofore available for a similar pur-
pose, among them being a more compact and
simpler structure, a reduction in the number of
parts required, and a less expensive device to con-
struct. It will therefore be apparent to those
skilled in the art that we provide a novel and
improved multiple fuse disconnecting switch for
the purpose described.

What we claim as our invention is:

1. A repeating fuse adapted for installation in
an electrical circuit comprising insulating means
supporting a swingably mounted unitary hous-
ing of insulating materiai, a plurality of fuse
links disposed within said housing, means
adapted to close said circuit through only one of
said fuse links, means including another of said
fuse links arranged to reclose said circuit in re-
sponse to the parting of the fuse link closing
the circuit, and means including a spring bias-
ing said housing adapted to actuate said housing
to an open circuit position in response to the
parting of all of said fuse links.

9. In a repeating fuse, a pivoted movable menm-
ber including two tubes of insulating material
rigidly supported one within the other in coaxial
relation, a contact common to one end of each
of said tubes, additional contacts normally in-
sulated from each other individual to the other
ends of each of said tubes, fusible elements con-
necting said common contact with each indi-
vidual contact, insulating means supporting a
resilient contact member having contacts
adapted to engage each of said individual con-
tacts, means tending to swing said movable mem-~
ber to an open-circuit position, and means re-
sponsive to tension on either of said fusible ele-
ments for restaining the movement of said mov-
able member to said open-circuit position.

3

3. A multiple-fuse  disconnecting device
adapted for installation in an electrical circuit
comprising a mounting base, insulating means
fixed to said base, a fuse housing of insulating
material pivotally supported by said insulating
means, said housing containing a first fuse and
a second fuse, means positioning said first fuse
in said circuit and said second fuse out of said
circuit, means responsive to the rupturing of said
first fuse for actuating said housing to a position
to reclose said cireuit through said second fuse

80

and means responsive to the rupturing of said -

second fuse for actuating said housing fo an
open-circuit position, the direction of motion of
said housing being swingably away from and in
a plane normal to the plane of said mounting
base.

4. ITn a switching device for an electrical cir-
cuit, a swingably mounted fuse housing contain-
ing a first fuse link and a second fuse link, means
adapted to position said first fuse link in said
circuit and said second fuse link out of said
circuit, and means responsive to an excess-cur-
rent condition in said eircuit for sequentially re-
closing said circuit through said second fuse link
and removing said fuse housing from said circuit,
said last-named means including a single pair of
pivotally mounted levers on said housing having
one end of each of said fuse links connected
thereto and thereby restraining the movement of
said levers.

5. The combination in a disconnecting device,
of insulating means supporting & pivotally mount-
ed movsble member containing a first fuse link
and a second fuse link, a resilient contact-carry-
ing member supgprted by said insulating means,
means including & first contact on said contact-
earrying member arranged to close a circuit
through said first fuse link, a second contact on
e5id econtact-carrying member, means responsive
to the rupburing of said first fuse link adapted to
close said circuit through said second fuse link
and said second contact, said contact-carrying
member including a pair of substantially parallel
bars having inwardly folded ends whereby the
motion of said movable member is stopped with-
out increasing the tension on second fuse link.

6. A multiple-fuse disconnecting device adapt-
ed for installation in an electrical circuit, com-
prising a support for a movable member contain-
ing a first fusible element and a second fusible
elerent, means positioning said first fusible ele-
ment in said circuit and said second fusible ele~
ment out of said circuit, means responsive to an
excess-current condition in said circuit adapted
to sequentially reclose said eircuit through said
second fusible element and to remove said mov-
able member from said circuit, and means in-
cluding a pair of hooks on said support and a
cooperating pivot on said movable member adapt-
ed for rotation in said hooks whereby said mov-
able member may be manually removed from said
support. ’

7. An expulsion fuse comprising hollow tubes
of insulating material, said tubes differing in
both length and diameter, an electrode common
to one end of all of said tubes supporting said
tubes in nested relation one to the other, elec-
trodes normally insulated from each other indi-
vidual to each tube adjacent the other end of said
tubes, and a fusible element within each tube
electrically connecting said individual electrodes
and said common electrode.

8. In a multiple-fuse disconnecting switch, a
unitary housing for a plurality of fuse links, com-
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prising a plurality of hollow tubes of insulating
material of differing diameters and differing
lengths rigidly supported in coaxial spaced rela-
tion one within the other, an electrode of conduct-
ing material common to one end of each of said
tubes rigidly secured adjacent to the ends thereof,
individual electrodes of conducting material rig-
idly secured adjacent to the other ends of each
of said tubes, said individual electrodes being nor-
mally insulated both from each other and from
said common electrode, and means including a
fuse link within each of said tubes arranged to
electrically connect each of said individual elec-
trodes to said common electrode.

9. In a multiple-fuse disconnécting device, a
unitary housing for a plurality of fuse links, com-
prising a plurality of concentrically mounted hol-
low tubes of insulating material of different di-
ameters and different lengths rigidly supported in
coaxial spaced relation to each other, an electrode
of conducting material common to one end of each
of said tubes rigidly secured adjacent the ends
thereof, an additional electrode of conducting
material rigidly secured to and closing the other
ends of ecach of said tubes, said additionsl elec-
trodes being insulated both from each other and
from said common electrode except for means in-
cluding a fuse link within ecach tube arranged to
electrically connect each of said additional elec-
trodes to said common electrode.

10. A multiple-fuse disconnecting switch, com-
prising insulating means supporting a swingably
mounted unitary housing for fuse links, said hous-
ing including a first tube of insulating material
and a second tube of insulating material, the
said first tube having an outside diameter less
than the inside diameter of said second tube, and
a length greater than the length of said second
tube, the said first tube being coaxially mounted
within said second tube and extending therein
for a distance substantially equal to the length of
said second tube, an electrode of conducting ma-
terial common to one end of each of said tubes
rigidly secured adjacent the ends thereof, an in-
dividual electrede of conducting material rigidly
secured adjacent the other ends of said tubes,
said individual electrodes being insulated from
each other and from said common electrode, a
first fuse link extending through said first tube
and connecting the individual electrode of said
first tube with sald common electrode, and a
second fuse link extending through the annular
space between said first and second tubes and
connecting the individual electrode of said sec-
ond tube with said common electrode.

11. In a multiple-fuse disconnecting switch, a
unitary housing for fuse links, comprising a first
tube of insulating material and a second tube of

1,065,391

insulating material, the said first tube having an
outside diameter less than the inside diameter of
said second tube and a length greater than the
length of said second tube, the said first tube
being coaxially mounted within said second tube
and extending therein for a distance substan-
tially equal to the length of said second tube, an
electrode of conducting material common to one
end of each of said tubes rigidly secured adja-
cent the ends thereof, an individual electrode
of conducting material rigidly secured adjacent
the other ends of said tubes, said individual
electrodes being insulated from each other and
from said common electrode, a first fuse link ex-
tending through said first tube and connecting
the individual electrode of said first tube with
said common electrode, and a second fuse link
extending through the annular space between
said first and second tubes and connecting the
individual electrode of said second tube with said
common electrode.

12. The structure recited in claim 11, the open-
ing formed by the annular space between said
first tube and said second tube being entirely
closed adjacent the individual electrode of said
second tube.

13. The structure recited in claim 11, the open-
ing formed by the annular space between said
first tube and said second tube being entirely
closed adjacent the individual electrode of said
second tube, and the opening through said first
tube being entirely closed adjacent said individual
electrode of said first tube.

14. The structure recited in claim 11, the said
common electrode being provided with an open-
ing through which the arc products incident to
the blowing of the fuse in said second tube may
be vented.

15. The combination in a circuit switching de-
vice of a swingably mounted fuse housing inclos-
ing a first fusible element normally in a circuit
and a second fusible element normally out of said
circuit, means biasing said housing toward an
open-circuit position, and means including either
of said fusible elements restraining the move-
ment of said housing. :

16. The combination in a circuit switching de-
vice of a swingably supported fuse housing in-
closing a first fusible element of a first fuse link

normally in a eircuit and a second fusible element i

of a second fuse link normally out of said cir-
cuit, means biasing said housing toward a posi-
tion to close said circuit through said second fuse
link, and means including said first fuse link
under tension restraining the movement of said
housing.

RALPH R. PITTMAN.,

CARROLL H. WALSH.
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