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This invention relates generally to improve-
ments in electrical switches and more specifically
to electrical switches of the drop-out or trip-out
type and of the general description of the elec-
trical switch disclosed in United States Letters
Patent No. 2,179,749, granted on November 14,
1939, in the names of Francis J. MecCluskey and
Charles Adin Fox, the predominant object of the
invention being to provide an electrical switch
of the general type of the switch disclosed in the
above-identified Letters Patent which includes
improved details of construction through the use
of which the action of applying a fuse link to
the switch is simplified.

Electrical switches of the type disclosed in the
Letters Patent identified above have been widely
used in the power distribution industry and their
suitability of construction and efficiency of oper-
ation have been proved to the maximum degree.
It has been considered, however, that the opera-
tion of applying a fuse link to the switch strue-
ture might be simplified slightly if, instead of se-
curing the lower end portion of the fuse link to
the switch structure through the use of means
which includes a wing nut, a simple resilient
clamping means were provided in the switch
structure into clamping engagement with which
the lower end portion of the fuse link could be
drawn. The electrical switch disclosed herein
follows the construction of the earlier patented
switch structure and in general differs from said
earlier patented switch structure only in the pro-
vision as a part of the switch structure of such
resilient clamping means for engaging the lower
portion of the fuse link.

Fig. 1 is a perspective of the improved switch
construction disclosed herein,

Fig. 2 is an inverted plan view of the switch
structure illustrated in Fig. 1.

In the drawing, wherein is shown for the pur-
pose of illustration, merely, one embodiment of
the invention, A designates the improved elec-
trical switch generally. The switch A includes
an insulator 1 of suitable construction to which
is fixed a bracket structure 2 of suitable arrange-
ment which serves, in an obvious manner to at-
tach the switch A to a cross-arm of g pole or
cther support.

Secured to the upper end portion of the insula-
tor 1 is an upper terminal 3 which includes a lower
head portion 4 that partially embraces the upper
end portion of the insulator !, said head portion
being provided at its opwvosite sides with eye
portions 4’ through which are extended the end
portions of a curved clamping rod 5 that em-
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braces the upper portion of the insulator. The
outer end portions of the rod 5 which are extended
beyond the eye portions 4’ are screwthreaded and
have mounted thereon nuts § which draw the rod
into clamping engagement with the insulator and
thereby secures the terminal 8 to said insulator,
The upper terminal includes also an upstanding
portion having a relatively thick lower portion 7
and an upper loop portion 8, said upstanding por-
tion being formed integral with or secured to the
head portion 4. The loop portion 8 of the upper
terminal 3 has mounted on a leg thereof a suitable
connector 9 which serves to electrically and
mechanically attach a conductor to the upper
terminal,

Secured to the lower portion of the insulator |
is the lower terminal {8 of the switch A, said
lower terminal including a porticn {1 having an
inner arcuate face which is disposed in contact
with the oufer curved surface of a portion 1’ of
the insulator 1. The portion {1 of the lower ter-
minal 10 is secured to the insulator | by means of
suitable fastening means, such as a holt 2. Ex-
tended outwardly from the portion if of the
lower terminal 10 is a tapered portion i3, which
at its forward end is provided with an upwardly
projected extension that supports trunnions 14
which are extended outwardly in opposite direc-
tions. Also the lower terminal i includes a rec-
tangular bar structure 15 which extends down-
wardly from the portion 13 and supports a suit-
able connector 18, of the split bolt type, for
instance, that serves to electrically and mechani-
cally connect a conductor to said lower terminal.

Extended outwardly from the upper terminal 3
is a contact {7 which is preferably formed from
8 single length of heavy resilient wire. The
length of wire from which the contact {7 is
formed is bent double to provide a pair of sub-
stantially parallel portions 18 and 19 in which
coiled portions 18’ and 19’ are formed to provide
the contact with the required resiliency. The for-
ward portions of the portions 18 and {8 of the
contact 1T are extended upwardly and outwardiy
as indicated at 18a and 19q in Fig. 1, and these
upwardly and outwardly extended portions are
preferably flared slightly and are joined at their
outer ends by a portion 20 of the contact. At the
inner end of the contact 1T the end portions of
the length of wire from which the contact is
formed are bent upwardly as indicated at 21 in
Fig. 1, and these end portions are secured to the
upper terminal 3 by being clamped between the
forward face of the portion T of said upper ter-
minal and a washer 22 which is disposed beneath
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the head of a bolt 23 whose shank is screwed into
a screwthreaded opening formed in said portion
1 of the upper terminal 3. The substantially
parallel portions {8 and {8 of the contact IT have
fixedly mounted thereon a member 24 which pre-
vents excessive movement of said portions out-
wardly with respect to each other.

The switch A includes a cartridge 25 which is
provided with a tubular fuse housing 26, said fuse
housing being of the so-called expulsion type.
The tubular fuse housing is preferably of com-
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threaded opening formed in said forward wall
portion of the hinge member 3§. Extended out-
wardly from the lower ends of the spaced legs of
the loop portion 42 of the member 41 is a pair
of spaced, substantially parallel portions 45 of
said member 41, The length of material from
which the member 41 is formed is bent rear-
wardly at the outer ends of the portions 45 to
provide portions 48 which are disposed parallel
relative to the forward parts of the portions 45

- and in contact therewith. The rear parts of the

posite construction, embodying an inner tubular .

portion formed of horn fiber, and an outer tubu-
lar jacketing portion of suitable insulating ma-
terial having the required weather-resisting prop-
erties. It has been found advantageous to employ
horn fiber in the construction of the fuse housing
because of the fact that such material has a bene-
ficial deionizing effect on the arc which occurs
when the fuse link ruptures, aiding materially in
causing the arc to become quickly extinguished
In Fig. 2 the inner horn fiver tube and the outer
insulating tube are designated by the reference
characters 21 and 28, respectively. Mounted on
the tubular fuse housing 28, at the top thereof,
is a- cap 29 which.embraces an upper portion of
said fuse housing and is secured thereto. The
top wall 29’ of the cap 29 has an opening formed
approximately centrally therethrough, and said
cap has formed thereon and extended therefrom
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cartridge 25 into and out of closed switch position.
The cap 29 is provided also with an upstanding
finger 3f which is disposed between the portions
I8 and 19 of the contact 1T when the cartridge of
the switch is in the closed switch position.

Mounted on the tubular fuse housing 26 and
extended therefrom is an arm 32 which includes
at one end thereof an eye portion 33 that em-
braces the fuse housing and is suitably secured
thereto, said arm 32 at the opposite end thereof
being provided with a bifurcated portion 34. The
bifurcated portion 34 of the arm 32 embraces an
upstanding portion 35 of a hinge member 36, and
said bifurcated portion of said arm is pivotally
secured to said portion 35 by a pivot element 37.
The portion 35 is preferably an integral part
of the hinge member 36 and said hinge member
is provided at its rear end with opposed, spaced
apart hook-shaped portions 38 which are adapt-
ed to embrace and engage the trunnions i4, said
hook-shaped portions 38 being of elongated for-
mation -so that they are provided with substan-
tially large openings leading thereinto which fa-
cilitate application of the hook-shaped portions
to the trunnions or removal of said hook-shaped
portions from said trunnions. The portion 35 of
the hinge member 36 is provided with a tool-
receiving hook portion 39 and the lower portion
of said hinge member 36 is provided with a for-
ward wall portion 40.

Secured to the forward wall portion 40 of the
hinge member 36 is a member 41 which is adapt-
ed to clampingly engage the lower portion of
the fuse link of the switch cartridge 25. This
member 41 is preferably. formed from a single
length of resilient wire which is shaped to pro-
vide an upwardly extended loop portion 42. The
member 41 is secured to the hinge member 36
by having the loop portion 42 thereof clamped
between the front face of the forward wall por-
tion 40 of said hinge member 36 and a washer
83 which is disposed beneath the head of a bolt
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44, the shank of which is screwed into a screw- 75

portions 4§ are flared outwardly as indicated at
471 and the outer ends of these flared portions
preferably have suitable tips 48 applied thereto.
The forward portions cf each associated pair of
portions 45 and 48 have applied thereto a cap
49 which embraces said forward portions and pre-
vents undue spreading of the portions 46 with
respect to the portions 48, and also a band 50
is applied in embracing relaticn with respect to
the rear portions of the portions 45 of the mem-
ber 41 to prevent undesired relative lateral move-
ment of said portions 45.

The fuse link 51 of the fuse cartridge 25 of the
switch A comprises a length of flexible material
which serves as a conductor, said fuse link being
extended through the centrally located opening in
the top wall 29’ of the cap 29, and having a but-
ton 52 at its upper end which contacts with the
top surface of said top wall of said cap 29. The
fuse link includes a fusible section which is dis~
posed in the upper portion of the tubular fuse
housing 26 and preferably, though not neces-
sarily, this fusible section is surrounded by a
fiber tube 53 which forms a part of the fuse link.

In applying a fuse link 51 to the fuse cartridge
of the switch A said fuse link is threaded through
the opening in the top wall of the cap 29 at
the upper end of the tubular fuse housing 26,
and is drawn longitudinally through the fuse
housing until the button 52 thereof contacts with
the outer face of the top wall of said cap 29, the
opening in the top wall of the cap 29 being suf-
ficiently large to permit passage therethrough of
the tube 53. The outer portion of the member
41 is moved into contact with the lower end of
the fuse housing 26 and the fuse link is drawn
taut and its end portion which extends from
the lower end of the fuse housing is caused to
underlie one of the portions 45 of the member
41, and an adjacent portion of the fuse link is
drawn between said portion 45 and the associated
portion 46 so as to be clampingly engaged be-
tween said portions of said member ai.

The fused cartridge may be associated with the
mounting portion of the switch by moving the
fused cartridge upwardly, with the aid of a switch
stick that engages the hook portion 39 of the
hinge member 36, to apply the hook-shaped por-
tions 38 of said hinge member to the trunnions
18. 'The switch stick is then caused to engage
the eye portion 30 of the cap 29 of the fuse hous-
ing and the end of said fuse housing at which
said cap 29 is mounted is swung upwardly and
inwardly about the pivot point provided by the
trannions (4, to force the cap 28 of the fuse
housing beneath the outer portion of the con-
tact 1. The resiliency of the contact i1 tends
to move the outer portion of said contact down-
wardly and therefore said outer portion of the
contact will engage the upper portion of the fuse
housing 26 and retain the fuse housing in a closed
switch position. When the fuse housing is in the
closed switch position parts of the portions 18 and
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19 of the contact 17 contact directly with the
button 52 at the upper end of the fuse link to
make good electrical contact therebetween, these
parts of said portions I8 and 19 preferably being
curved slightly, as indicated at {1’ in Fig. 1, to
provide a latching effect between the contact {7
and the button 52.

The operation of the switch, upon occurrence
of an overload or short circuit, is believed to be
obvious from the foregoing, but for purpose of
completeness of description may be described as
follows: When the fuse link becomes ruptured,
as by reason of abriormal current passing there-
through, the switch member 38, freed at its out-
er end and acting under the forces imparted
thereto, turns rapidly about the two axes defined
by the trunnions 14 and the pivot element 37.
Movement of the hinge member 86 about the
trunnions is accompanied by an endwise lower-
ing of the fuse housing 26, which, when clear of
the contact 17, swings under gravity action tfo
full open position. It will appear that the unit
comprised of the hinge member 35 and the mem-~
ber 41, considered as a lever, has a high velocity
ratio and that its outer or link engaging end
moves very rapidly. Accordingly the ruptured
ends of the fuse link become quickly separated,
resulting in practically instantaneous extin-
guishment of the arc created therebetween.

It is to be noted that the member 41 is pro-
vided with opposed pairs of fuse link clamping
portions 45 and 4%. Because of this arrange-
ment a person applying a fuse link to the fuse
cartridge 25 may employ the clamping portions
at one or the opposite side of the member 41 as
preferred.

I claim:

1. An electrical switch comprising a mounting
which includes insulating means having spaced
terminals supported thereby adapted to receive
in electrical connection therewith incoming and
outgoing conductors, and a resilient contact ex-
tending outwardly from said incoming terminal,
and a fuse cartridge comprising a hinge member
detachably attached to said outgoing terminal
for pivotal movement with respect thereto, an
elongated fuse housing adapted to be engaged at
its upper end by said resilient contact, means
associated with said fuse housing for pivotally
connecting said fuse housing to said hinge mem-
ber, a fuse link digpcsed within said fuse housing
and extended from an end thereof, a fuse link
engaging element secured to said hinge member
and adapted to underlie and contact with the
lower end of said fuse hcousing, said fuse link
engaging element being formed from a length of
material bent to provide an atiaching portion at
which said element is secured to said hinge mem-
ber, parallel and spaced apart portions extended
from said attaching portion and between which
vhe fuse link extends, and means for maintaining
the spaced relation of said extended portions, at
least one of said spaced extended portions of said
element being bent rearwardly upon itself to pro-
vide a gripping portion into which the portion of
the fuse link which is extended from the fuse
housing is drawn so as to engage said fuse link
with said fuse link engaging element.

2. An electrical switch comprising a mounting
which includes insulating means having spaced
terminals supported thereby adapted to receive
in electrical connection therewith incoming and
outgoing conductors, and a resilient contact ex-
tending cutwardly from said incoming terminal,
and a fuse cartridge comprising a hinge member
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detachably attached to said outgoing terminal
for pivotal movement with respect thereto, an
elongated fuse housing adapted to be engaged at
its upper end by said resilient contact, means
associated with said fuse housing for pivotally
connecting said fuse housing to said hinge mem-
ber, a fuse link disposed within said fuse housing
and extended from an end thereof, a fuse link
engaging element secured to said hinge member
and adapted to underlie and contact with the
lower end of said fuse housing, said fuse link en-
gaging element being formed from a length of
material bent to provide an attaching portion in
the form of an angularly extended loop at which
said element is secured to said hinge member,
parzallel and spaced apart portions extended from
said attaching portion and between which the
fuse link extends, and means for maintaining the
spaced relation of said extended portions, at least
one of said spaced extended portions of said ele-
ment being bent rearwardly upon itself to pro-
vide a gripping portion into which the portion
of the fuse link which is extended from the fuse
housing is drawn so as fo engage said fuse link
with said fuse link engaging element.

3. An electrical switch comprising a mounting
which includes insulating means having spaced
terminals supported thereby adapted to receive
in electrical connection therewith incoming and
outgoing conductors, and a resilient contact ex-
tending outwardly from said incoming terminal,
and a fuse cartridge comprising a hinge member
detachably attached to said outgoing terminal for
pivotal movement with respect thereto, an elon-
gated fuse housing adapted to be engaged at
its upper end by said resilient contact, means
associated with said fuse housing for pivotally
connecting said fuse housing to said hinge mem-
ber, a fuse link disposed within said fuse housing
and extended frcm an end thereof, a fuse link
engaging element secured to said hinge member
and adapied to underlie and contact with the
lower end of said fuse housing, said fuse link
engaging element being formed from a length of
material bent to provide an attaching portion at
which said element is secured to said hinge mem-
ber, parallel and spaced apart portions extended
from said attaching portion and between which
the fuse link extends, and means for maintaining
the spacad relaticn of said extended portions,
cach of said spaced extended portions of said ele-
ment being bent rearwardly upon itself to pro-
vide a3 gripping portion into which the portion
of the fuse link which is extendesd from the fuse
housing may be drawn so as to engage said fuse
link with said fuse link engaging element.

4, An electrical switch comprising a mounting
which includes insulating means having spaced
terminals supported thereby adapted to receive
in electrical connecticn therewith incoming and
outgoing conductors, and a resilient contact ex-
tending outwardly from said incoming terminal,
and g fuse cartridge comprising a hinge member
detachably attached to said outgoing terminal for
pivotal movement with respect thereto, an elon-
gated fuse housing adapted to be engaged at
its upper end by said resilient contact, means
associated with said fuse housing for pivotally
connecting said fuse housing to said hinge mem-
ber, a fuse link disposed within said fuse housing
and extended from an end thereof, a fuse link
engazing element secured to said hinge member
and adapted to underlie and contact with the
lower end of said fuse housing, said fuse link en-
gaging element being formed from g length of
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material bent to provide an attaching portion
at which said element is secured to said hinge
member, parallel and spaced apart portions ex-
tended from said attaching portion and between
which the fuse link extends, means for maintain-
ing the spaced relation of said extended portions,
each of said spaced extended portions of said
element being bent rearwardly upon itself to
provide a gripping portion into which the por-

tion of the fuse link which is extended from the
fuse housing may be drawn so as to engage said
fuse link with said fuse link engaging element,
and flared portions extended from the rearward-
ly bent portions of the spaced portions of said
element which facilitate the action of drawing
the fuse link into the gripping portions provided
by said rearwardly bent portions.
CHARLES ADIN FOX.




