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This invention relates, generally, to automati-
cally disconnecting high voltage high interrupt-
ing: capacity eleciric fuse switches and it has
particular. relation to suech devices having rela-
tively great size and weight arranged for mount-
ing on an insulator bushing whose strength. is
relatively slight; such as the bushing of a trans-
former: containing a high voltage terminal, al-
though its application is: not so limited.

Among the objects of this invention are: To
flexikly and pivotally mount on the high voltage
terminal insulator bushing of a transformer an
automatically. disconnecting high voltage high
interrupting. capacity fuse; to arrange the fuse

50 -as t0 be spring biased from a generally hori--

zontal closed position to a generally vertical open
position; to limit the impact. incident to arrest-
ing the fuse in the open pesition to a practically
attainable minimum; to accomplish this in part
by arresting: it in a. substantially vertical posi-
tion; to bias the fuse as aforesaid by a- spring
having a non-linear torque characteristic gen-
erally corresponding to the torque characteristic
of gravity acting on the fuse to bias it toward

the closed-position.as: it-moves therefrom to the.

open position; to conmstruct the biasing mecha-

nism so that i} is capable of breaking loose from .

ice that: might otherwise interfere with or pre-
vent opening of the fuse switch; to apply. the
principal biasing torqgue for opening the fuse
switch. at its. pivot end by a main spring; to

pretension the main spring; to provide a bias--

ing action at the other end of the fuse switch

by an auxiliary or: kicker spring to assist in.ini-
tiating its opening movement and in overcom-.

ing. the ferce of gravity; to pivotally mount the
fuse switch on a hinge member and provide inter-

engageakle shoulders  thereon for. limiting the-
opening. mevement of the former; to resiliently.

mount the hinge member.on the end of the bush-
ing; to interpose a resilient stop between the

fuse and.the hinge. member; to latch the fuse.
switeh.in the. closed position by lateh means on-
the end oppesite the pivot end; and:to. elevate:

the latch end :slightly above the pivot end.

Other objects of this invention will, in part;

be obvious and-in part appear hereinafter.,

This invention is- disclosed in the embodiment.
thereof: shown in the accompanying drawings-
and it- comprises. the features of construction,.
combination of. elements: and- arrangement of-

parts. which will be exemplified .in the construc-

tion: hersinafter. set forth and:the scope-of the-

applieation-of which will be indieated in: the.ap~
pended claims:

[}

20

o
N

S0

40

45

50"

o
b

2

For: a. more complete understanding of the na-
ture. and scope of this invention reference may
be had to the-following detailed description, taken
together with the acccmpanying drawings, in
which:

Figure 1 is a view, in side elevation, of a trans-
former bushing meunted on top of a transformer
tank in horizontal spaced relation to another in-
sulator or support, which might be a:lightening

' arrester, and both arranged to carry at their

upper ends a fuse switeh;

Figure 2 is a view, similar to Figure 1, illus-
trating only. the upper.ends of the insulator bush-
ing and insulator support and showing how a
-fuse which forms a. part of the fuse switch is
mounted thereon, the fuse switch being shown
closed;

Figure 3 is a view similar to Figure 2 but show-
ing the fuse in the position which it. occupies
immediately after it is unlatcheq from the closed
bosition and starts to swing to the open posi-
tion;

Figure 4 is a.view, in side elevation, of the fuse
in the position to which it is swung in the open-
ing movement, the position here shown being at.
the extreme limit of travel permitted in the open-
ing direction, about 20° past the vertical position;

Figure 5.is a view, similar to PFigure 4, showing.
the fuse in . the open position and at rest after
recoil;

Figure 6 is a perspective view of the fuse switch
construction in which. the present invention is.
embodied mounted on . g pair of vertically ex-
tending. insulators which are spaced horizontally

550 that the fuse in its closed position lies in a .

generally horizontal position;

Figure 7°is a view in side elevation, at an en-
larged scale, showing in more detail the con-
struetion. of the latch terminal, certain parts
haing broken away; and

Pigure 8'is a.view, at an enlarged scale, show-
ing. the details of construction of the hinge. ter-
minal and operating assembly, certain parts being
broken away.

Referring now barticularly to Figure 1 of the
drawings, it will be observed that the reference
character. 10. designates, g portion of a trans-
former. tank: from which g vertical insulator
bushing or. support member i {-extends upwardly.
Within the insulator bushing 11 there is provided
a-high voltage terminal (2 which inay be in the
form of a rod.or-in the form of a fiexible con-
ductor. . If.extends Ainto the transformer tank {8
for connection to.one of the high voltage ter-

5 minals-of the transformer as wil] be understood.
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readily. The terminal {2 extends through the
upper end of the bushing ({ and is threaded for
receiving a nut {3 which serves, in part, to clamp
a hinge terminal and operating assembly, shown
generally at {4, in place on the upper end of the
threaded bushing #1.

In Figure 2 a fuse is illustrated, generally, at
i5 that is arranged to ke pivotally mounted on
the hinge terminal and operating assemply i4.
At its other end the fuse #8 ig carried by a latch
terminal and auxiliary operating assembly that
is indicated, generally, at 8. A tubular conduc-
tor {7 is provided for carrying the latch terminal
and auxiliary operating assembly 16 at its upper
end. At its lower end the tubular conductor 7
is carried by & verbical porcelain insulator or
support member {8 which, as illustrated, is spaced
horizontally from the bushing if{. The tubular
conductor 17 is erployed to elevate the end of
the fuse 15 carried thereby slightly with respect
to the other end so that it will be more weather-
proof. Generally, however, the fuse {5 is mounted
in what is considered to be & horizontal position
although, as illustrated in Figure 2 and described
above, the fuse 8 in the closed position is in-
clined slightly to the horizontal.

Any suitable meang such as a mounting frame
18 may be employed for supporting the lower end
of the vertical insulator i8. A terminal pad 20
is located at the lower end of the tubular con-
ductor 17 to permit connection of a line con-
ductor thereto.

The fuse i5 together with the hinged terminal
and operating assembly (4 and the lateh termi-

nal and auxiliary operating assembly 16 together o

constitute a fuse switeh which, as shown in Fig-
yre 1, is arranged to close and open the circuit
to one terminal of the high voltage winding of
a transformer. The details of construction of
the fuse I3 form no part of the present inven-
tion. For illustrative purposes the fuse construc-
tion disclosed in application Serial No. 663,834,
filed April 22, 1946, now U. 8. Patent No. 2,589,186,
dated June 3, 1852, and assigned to the assignee
of this application may be used. However, it will
be understood that other fuse constructions can
be employed if desired. Any suitable contact
construction can be used. For example, the con-
tact construction disclosed in application Serial
No. 57,346, filed October 29, 1948, now U. 3. Pat-
ent No. 2,578,255, dated December 11, 1951, and
assigned to the assignee of this application may
be used. It will be understood also that other
types of contact construction can be employed
as may be desired.

The fuse 5 includes a fuse tube 28 of insulat-
ing material having a terminal 24 at its lower
end which is provided with trunnions 25 that are
arranged to interfit with the lower end portion
25, Figure 8, of longitudinally extending slots 27
in upwardly extending arms 28 of a generally
U-shaped hinge member, shown generally at 23.
The hinge member %8 is formed preferably of
good electrical conducting material such as red
brass. Its lower central portion 38 is secured by
bolts 21 to an upper arm 32 of a generally U-
shaped resilient mounting adapter that is indi-~
cated, generally, at 33. Preferably the mounting
adapter 83 is formed of a resilient conducting
material such ag Phosphor bronze or hard drawn
copper. Its lower arm 34 may be secured by
bolts 35 to the upper end of the insulator bush-
ing #{ where a metallic cap {1’ is provided for
this purpose. In addition, as shown in Figure 1,
the nut I8 on the threaded upper end of the
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terminal 12 also serves to hold the lower arm 34
in position on the cap 11’

Where the insulator bushing i is merely an-
other insulator, such as shown in Figure 6, the
high voltage terminal (2 would be omitted. In
such case the lower arm 34 may have an exten-
sion in the form of a terminal pad 36 to permib
connection of another conductor thereto.’

The provision and resilient construction of the
mounting adapter 88 are important. It will be
noted that the upper and lower arms 32 and 34
extend generally horizontally with the interme-
diate portion providing a flexible section there-
between. Thig flexible construction cushions to
a considerable extent the shock that is incident
to the stopping of the fuse {5 in the open posi-
tion as shown in Figure 4. Insulator bushings {1
of the type shown in Figure 1 have different
allowable cantilever loads which they are capable
of withstanding. These are in the neighporhood
of 75 to 100 pounds. For a fuse i5 designed for
use in a circuit energized at a voltage of 69,000
volts the fuse I5 may weigh from 18 to 20 pounds
with the terminals and fittings mounted thereon.
This weight may be increased as much as 25 per
cent where the fuse is coated with ice. ‘While
provision must be made for swinging the fuse 15
from. the position shown in Figure 2 to the posi-
tion shown in Figure 4, so that it will be operated
alone or in the iced condition, it will be appre-
ciated that a considerable amount of kinetic
energy must be dissipated when the fuse is
stopped in the generally vertical position. By
employing the resilient mounting adapter 33,
some of this energy is absorbed in further fiex-
ing it and thus the force to which the upper end
of the insulator bushing {{ is subjected is re-
duced to within allowable limits.

Another factor that must be taken into con-
sideration in swinging a fuse 5 from the gener-
ally horizontal position shown in Figure 2 to the
generally vertical position shown in Figure 4 is
the change in torque applied thereto by gravity
which varies as the fuse i3 approaches the ver-
tical position. Specifically the torque applied by
gravity varies as the cosine of the angle between
the fuse 15 and the horizontal from a maximum
at zero degrees to a minimum at 90°. In order
to avoid overshooting of the fuse {5 much beyond
the vertical position, it is desirable that the bias-
ing means which swings it to this position have
a non-linear characteristic which approaches
that applied by gravity to the fuse {5 in oppos-
ing its movement from the horizontal to the
vertical position.

In accordance with this invention a non-linear
U-shaped main spring 40 is employed for this
purpose. It may be formed of Phosphor bronze
wire and for use with fuses {5 having a rating of
69,000 volts it may have a diameter of s inch.
Apertured bosses 4f, Figure 8, are provided on
opposite sides of the hinge member 29 for re-
ceiving the free straight end portions 42 of the
main spring 40. These end portions 42 may be
secured in the bosses 41 by suitable pins 43. As
shown more clearly in Figure 8 of the drawings,
the main spring 4% is curved outwardly and up-
wardly on the side of the hinge member 28 away
from the insulator or support member i8. In
order to provide the non-linear characteristie,
the general center of curvature of the spring 40
is offset from the axis of rotation of the fuse 15
through the trunnions 25. Further, intermediate
portions of the arms of the U-shaped main spring
4% are curved on different radii. For example in
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‘the spring construction referred to above the por-
tion indicated at 44 may have a radius -of 6%
inches when the ‘main spring 46 is completely
unstressed. The portions -85, 46 and 47 have
Tadii respectively as follows: 7 inches, _5;42‘-, and
‘41% inches. The joined end portions 48 of the
‘U-shaped main spring 40 are interconnected by a
‘central portion 49 which extends undeineath stop
shoulders 58 that are formed integrally with the
upwardly extending arms 28 of the hinge mem-
ber 29 -on the side toward the vertica] insulator
‘or Support member 8. In the position of the
Tain spring 40, as shown in Figure 8, where the
central portion 49 is in engagement with the stop
shoulders 59, the spring 40 is in 2 prestressed
condition. That is, if the stop thoulders 50 were
removed, the central portion 48 would occupy a
position substantially higher and to the right of
the position shown in Figure 8. By prestressing
the main spring 40 it is possible to employ it in
‘a region where the torgue exerted thereby ig at a
maxinium for initiating the movement of the tuse
15 from the generally horizontal position while
Yequiring a minimum of movement of the central
portion 48 and flexing of the main spring 48 to
‘store energy for effecting this operation.

By providing the main spring 40 with 3 rela-
tively large free length, the breaking loose under
Ieing conditions is facilitated. When ice collects

on the aims of the main spring 43, as soon as it 3

begins to flex for swinging the fuse {5 to the open
position, the ice therecn is cracked angd falls
away. Thus theie is substantially no interfer-
ence in the operation of the fuse 15 under icing
conditions when the main spring 40 of the char-
acter and construction described herein is em-
Ployed. Abutments in the form of hosses 5| are
located on the outer sides of the upwardly ex-
tending arms 28 and bear against the straight end
portions 42 of the main spring 40 for holding
them in position. The bosses 5 are formed in-
‘tegrally with the hinge member 29.

As shown in Figure 4 an abutment 52 is formed
on the terminal 24 and, as shown in Figure 2,

is arranged to engage the central portion 49 of <

the main spring §9. It ig through the abutment
52 that the main spring 48 transmits its operating
torque to the fuse (5. In the open position, as
shown in Figure 5, the abutment 52 -engages the

central portion 49 which, in this position, is re- ¢

strained by the stop shoulders 50 in the pre-
Stressed condition of the spring 40. When the
fuse 15 -is swung from the open position, shown in
‘Figure 5, to the closed position, shown in Figure
2, the central portion 49 of the spring 50 is picked
up by the abutment 52 ang is carried downwardly
‘to further tension the main spring 49,

Adjacent the abutment 52 there is provided a
convex contact engaging portion 53 on the termi-
‘hal 24 that is arranged to be engaged by a contact
finger §4 which is earried by the hinge member
29. 'The construction of these contact members
1s set forth in more detail in the apgplication. re-
ferred to above.

As a further means of decreasing the.shoek in-
cident to the stopping of the fuse {5 in the posi-
tion shown in Figure 4, a rubber bumper 55,
-‘Pigure 8, is provided on each of the upwardly
-extending arms 28 on the inner side thereof.
Each rubber bumper 55 is held in position by a
‘bolt §5. It will be understood that, when the fuse
15 is swung to the position shown in Figure 4,
1t ‘engages the bumpers 55 which act as ‘shock
‘absorbers. - -Since they-are carried by the rela-
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tively rigid and heayy hinge meémber 29 thit if
turn is resiliently mounted on ‘the resilient
mounting adapter 33, the shock absorbing action
of the mounting is further enhanced.

With -a view $o preventing the fuse 15 from be-
ing thrown out of the hinge member 29 when it
is stopped in the position shown in Figure 4,
shoulders 57, Figure 4, are provided on -opposite
sides of the terminal 24 and they are-arranged to
éngage shoulders 58, Figure 8, which extend in-
wardly from the upper ends-of the arms 28-of the
hinge member 25. In the position shown in
Figure 4, the shoulders 57 are in-engagement with
the shoulders 58 and the trunnions 25 have been
moved out of the lower -end portions 28 of the
slots 27. ‘However, the construction is such that
the trunnions 25 bear against the left hand side
of the slots 27, as viewed in the drawings, and
they, together with the interengaging shoulders
57 and 58, prevent the fuse 15 from being thrown
out of the hinge member 29. As described here-
inbefore, the shock, incident to the stopping of
the fuse 1§ in the -position shown in Figure 4 is
absorbed partly by the rubber bumpers 55, partly
by the resilient mounting -adapter 33 and the bal-
ance is absorbed by the insulator bushing 1 or
its eguivalent insulator, such as that shown in
Figure 6.

Provision is made at the upper end-of the fuse
1§ for latching it to the latch terminal ‘and
auxiliary operating assembly 16. For this ‘pur-
pose a terminal 88 is positioned at the upper end
of the fuse tube 23. HExtending from the ter-
minal 65, as shown in Figure 4, is a lateh hook
&1 which carries a rolier 62 at its outer end. The
roller 82 is arranged to engage behind a roller
68, Figures 2 and 7, that is earried by a latch
lever 64 which is pivoted at $5 on a base mem-
ber 88. ‘As shown in Figure 7 the base member
08 is positioned on the upper end of the tubular
conductor 7. A spring §7 cooperates with the
latch lever 84 to bias the roller §3 so that it will
ehgage the roller 62 and latch the fuse 23 in the
closed position ‘shown in Figure 2.

In order to move ‘the roller 63 out of locking
engagement with the roller 62 a pry out lever 88
is pivoted on the latch iever §4 near its forward

‘end and it has nose portions §9 that are arranged

to be engaged by a flange 78 for lifting the pry
out lever €8 and thereby the latch lever 84, The
flange T8 extends radially outwardly from a latch
tube Tf that is slidably mounted on the upper
end of the fuse I5. As described in more detail
in U. 8. Patent No. 2,599,186, referred io above,
provision is made within the fuse {5 for caus-
ing the latch tube 11 to move from the position
shown in Figure 2 to the position shown in Fig-~
ure 3 on the oceurrence of a predetermined over-
load for swinging the pry out lever 63 and the
latch lever €4 to the unlatched position. This
operation may be accomplished manually by
means of -a fork 12 which is arranged to engage
the underside of the flange 70. The fork 12
constitutes a part of a hook stick release mem-
ber 73 that is pivoted at 74 on the terminal 0.
The hook stick release member 13 has an €ye 15
for receiving the prong of g hook stick which
permits the member 73 to be'swung in a clockwise
direction, as viewed in Pigure 2, to cause the
ends of the fork 72 to engage the underside of
the flange 7¢ and move the latch tube 71 to the
unlatching position,

Any suitable means can be employed for mak-
ing good ‘electrical contact between ‘the base

‘member 6§ and the terminal 69, For this ‘pur-
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pose & U-shaped contact member 18 may be em-
ployed having a U-shaped reinforcing spring 39
as described in U. 8. Patent No. 2,578,255, re-
ferred to hereinbefore. The U-shaped contact
member 78 and correspondingly shaped reiniorc-
ing spring 19 may be secured to the upper side
of the base member 86 by bolts 80, Figure 7. In
addition a stop pin 8¢ is employed for determin-
ing the closed position of the fuse {5.

While the main spring 40 may be provided and
arranged so that, when the fuse i5 is unlatched
from the latch terminal and auxiliary operat-
ing assembly (§, it can by itself swing the fuse
{5 to the open position shown in Figure 4, it is
pretferable to provide additional mechanism for
agsisting it in initiating the movement of the
fuse 15 to the open position. Such assistance
may be required when the mechanism is covered
with ice and must be broken loose. For this
purpose a generally U-shaped auxiliary or kicker
spring, shown generally at 84, Figure 2, can he
used. The free ends 858 of the spring 84 are se-
cured by bolts 88 to the upper side of the base
member 86. The intermediate portions 87, Fig~
ure 7, of the arms forming the spring 84 are
curved outwardly and upwardly on the side of the
latch terminal and auxiliary operating assem-
bly 16 away from the insulator bushing 15. These
intermediate portions 87 have straight portions
28 extending therefrom which terminate in end
portions 89 that are joined by a central curved
portion 99. As shown more clearly in Figure 6,
the central curved portion 88 bears against the
underside of the fuse tube 28 adjacent the ter-
minal 60. When the fuse i5 is closed, as shown
in Figure 2, the straight portions 88 of the spring
84 are inclined downwardly toward the free
ends §5. In the open position of the fuse 5, the
straight portions 88 are generally parallel to
the free ends 85 as shown in Figure 7. ¥or il-
lustrative purposes it is pointed out that the
auxiliary or kicker spring 84 may be formed of
Number 4 Phosphor bronze wire. The inter-
mediate portion 87 in the unstressed condition
may have a radius of 11§ inches. The straight
portions 88 are about 4% inches long. The in-
clined end portions 8% are about 23 inches long.
The arms of the U-shaped auxiliary or kicker
spring 84 may be spaced about 4 inches apart.

In Figure 6 of the drawings, the alternate con-
struction referred to hereinbefore is illustrated.
A second insulator 83 is employed which may be
a duplicate of the vertical insulator i8. As
shown the insulators {8 and 93 may be mounted
on a channel base 84. Of course, it is possible to
have the insulator {8 in Figure 6 longer than
the insulator 93 and to then dispense with the
tubular conductor 7 which is employed to lo-
cate the fuse 15 in the inclined position. How-
ever, since the insulator 98 must be long enough
to withstand the rated line voltage, the addi-
tional insulation provided by the longer insula-
tor I8 is unnecessary and is more expensive than
it is to provide the tubular conductor 7.

Since certain further changes can be made in
the foregoing construction and different embodi-
ments of the invention can be made without de-
parting from the spirit and scope thereof, it is
intended that all matter shown in the accom-
panying drawings and described hereinbefore
shall be considered as illustrative and not in a
limiting sense.

What is claimed as new is:

1. A fuse arranged to be moved automatically
from a generally horizontal closed position to a
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generally vertical open position, comprising, in
combination, horizontally spaced insulating sup-
port members, a fuse pivotally mounted on one
support member to swing upwardly and latched
to the other support member, and spring means
reacting between said one support member and
said fuse to swing it upwardly on unlatching of
the same from said other support member, said
spring means being characterized by applying to
said fuse a diminishing torque corresponding
generally to and opposing the torque applied to
said fuse by gravity and acting principally in
a vertical direction on said fuse to swing it from
closed to open position whereby the torque ex-
erted by said spring means in opening said fuse
decreases generally in the same proportion that
the torque exerted by gravity biasing said fuse
closed decreases.

2. A fuse arranged to be moved automatically
from a generally horizontal closed position to a
generally vertical copen position comprising, in
combination, horizontally spaced insulating sup-
port members, a fuse pivotally mounted on one
support member to swing upwardly and latched
to the other support member, generally C-shaped
spring means reacting between said one support
member and said fuse to swing it upwardly on
unlatching of the same from said other support
member, the effective center of curvature of said
¢-shaped spring means being offset from the pivot
axis of said fuse so that the torque applied
thereby to said fuse corresponds generally to
and opposes the torque applied to said fuse by
gravity and acts principally in a vertical direc-
£ion on said fuse to swing it from closed to open
position whereby the torque exerted by said C-
shaped spring means in opening said fuse de-
creases generally in the same proportion that
the torque exerted by gravity biasing said fuse
closed decreases, and additional spring means re-
acting between said other support member and
said fuse and acting to swing the same upwardly
on unlatching thereof to provide a thrust thereon
in addition to that applied by said C-shaped
spring means for breaking said fuse loose under
all operating conditions.

3. A fuse arranged to be moved automatically
from a generally horizontal closed position to a
generally vertical open position comprising, in
combination, horizontally spaced insulating sup-
port members, a fuse pivotally mounted on one
support member to swing upwardly and latched
to the other support member, spring means re-
acting between said one support member anc
said fuse to swing it upwardly on unlatehing of
the same from said other support member, said
spring means being characterized by having more
energy stored therein than is necessary to swing
said fuse past its vertical position, and stop means
cooperating with said spring means to limit the
movement thereof and cause the same to dis-
engage said fuse in advance of its reaching the
vertical position thereof and before said energy
stored in said spring means has been released
completely whereby said fuse thereafter continues
to swing substantially only under the influence
of the momentum previously acquired from said
spring means.

4. A fuse arranged to be moved automatically
from a generally horizontal closed position 0 a
generally vertical open position comprising, in
combination, horizontally spaced insulating sup-
port members, a fuse pivotally mounted on one
support member to swing upwardly and latched
to the other support member, spring means re-
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acting between said one:support member and said
fuse to swing it upwardly on unlatching of the
same from said other support member, said spring
means being characterized: by having more en-
ergy stored therein than is necessary to: swing
said fuse past its vertical position, stop means
cooperating with said spring means to limit the
movement thereof and cause the same to disen-
gage said fuse in advence of its reaching the
vertical position thereof and before said energy
stored in said spring means has heen released
completely whereby said fuse thereafter contin-
ues to swing substantially only under the influ-
ence of the momentum previously acquired from
said spring means, and additional spring means
reacting between said other support member and
said fuse and acting to swing the same upwardly
on unlatching thereof to provide & thrust thereon
in addition to that applied: by the first mentioned
spring means for breaking said fuse loose under
all operating conditions likely %o be encountered.

5. A fuse arranged: to he moved automatically
from a generally horizontal closed position to g
generally vertical open position comprising in
combination, horizontally spaced insulating sup-
port members, a generally U-shaped resilient
mounting adapter with the arms thereof extend-
ing generally horizontally one above the other
and one arm secured to one of said support mem-

bers, a fuse pivotally mounted on the other arm 3

of said mounting adapter to swing upwardly and
latched to the other support member, and spring
means reacting between said other arm of said
adapter and said fuse to swing it upwardly on
unlatching: of the same from said other support
member,

6. A fuse switch comprising, in combination, a
pair of horizontally spaced. insulating support
members, g hinge member earried by one of said
support members, a generally U-shaped main
spring with the free ends. of its arms seeured to
opposite sides of said hinge member and. the:in-
termediate portions of its arms being curved
outwardly and: upwardly on the side of said hinge
member away from said other support member
and toward the same with the joined end por-
tions extending downwardly: a fuse including a
fuse tube having terminals at its ends, one: of
said terminals being pivotally mounted on said
hinge member and being arranged and adapted to
coorerate with saig joined ends of said main
spring to tension the same when said fuse is
swung to its generally horizontal closed position
and whereby said. fuse is biased by said main

spring to a generally vertieal: open position, and :

the other terminal on said fuse tube having lateh
means and latch releasing means; and terminal
means carried hy said other support member
including latch means for cooperating with
said latch mesns on said other fuse tube ter-
minal to hold said fuse in closed position.

7. A fuse switch comprising, in combination, a
pair of horizontally spaced insulating support
members, g generally U-shaped hinge member
having its lower central portion secured to cne of
said support members, stop means on the up-
wardly extending arms of said U-shaped hinge
member on the side thereof facing the other
support member, a. generally U-shaped main
spring with the free ends of its arms secured. to
opposite sides of said hinge member adjacent
its central portion ang the intermediate portions
of its arms being curved outwardly and upward-
ly an the side of said arms of said. hinge member
away from said other support member and to-
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ward the same with the joined eng portions ex-
tending downwardly and underneath said stop
means and adapted to be restrained thereby
with said main spring in prestressed condition;
a fuse including a fuse tube having terminals at
its ends, one of said terminals keing pivotally
mounted on sald arms of said hinge member
and being arranged and adapted to cooperate
with said joined ends of said main spring to
further tension the same when said fuse is
swung to its generally horizontal closed- position
and whereby said fuse is biased by said main
spring tc a. generally vertical open position, and
the ether terminal on said fuse tube having
latch means and latch releasing means; and ter-
minal means carried by said other support mem-
ber including latch means for cooperating with
said latch means on said other fuse tube ter-
riinal to hold said fuse in closed position.

8. A fuse switch comvrising, in combination,
a pair of horizontally spaced insulating support
members, a generally U-shaped hinge member
having longitudinally slotted upwardly extending
arms with shoulders extending inwardly at their
upper ends and its lower central portion secured
to one of said support members, stop- means. on
said upwardly extending arms on the side there-
of facing the other support member, g generally
U-shaped main spring with the free ends of its
arms secured to opposite sides of said hinge
member adjacent its central portion and the
intermediate portiens of its arms being eurved
outwardly and upwardly on the side of said arms
of said hinge member away from said other sup-
port member and toward the same with the
joined end portions. extending downwardly and
underneath said stop means and adapted to be
restrained thereby with said main spring in pre-
stressed condition; a removable fuse including
a fuse- tube having terminals at its ends, one of
said terminals having trunnions: for interfitting
with the slots in said arms of said hinge member
to removably hingedly mount said fuse and
shoulders for engaging said shoulders. on the up-~
per ends of said arms of said hinge member to
limit the opening movement of said fuse, said
one. terminal having an abutment for cooperat-
ing with. said joined ends of said main spring
to. further tension the same when said fuse is
swung. to its generally horizontal closed position
and whereby said fuse is biased by said main
spring to.a generally vertical open position, and
the other terminal on said fuse tube having latch
means and latch releasing means; and terminal
means carried by said other support member
including lateh means for cooperating with said
latch means on said other fuse tube terminal to
hold szid fuse in closed position.

9. A fuse switch comprising, in combination, a
pair of horizontally spaced insulating support
members, a generally U-shaped resilient mount-
ing adapter with the arms thereof extending
generally horizontally one above the other and
one arm secured to ene of said support members,
a generally U-shaped hinge member having its
lower cenfral portion secured to the other arm
of said mounting adapter, stop means on the
upwardiy extending arms of said U-shaped hinge
member on the side thereof facing the other sup-
port member, a generally U-shaped main spring
with the free ends of its arms secured to opposite
sides of said hinge member adjacent its central
portion and the intermediate portions of its
arms being curved outwardly and upwardly on
the side of said arms of said hinge member away
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from said other support member and toward
the same with the joined end portions extending
downwardly and underneath said stop means
and adapted to be restrained thereby with said
main spring in prestressed condition; a fuse in-
cluding a fuse tube having terminals at its ends,
one of said terminals being pivotally mounted
on said arms of said hinge member and being
arranged and adapted to cooperate with said
joined ends of said main spring to further tension
the same when said fuse is swung to its generally
horizontal closed position and whereby said fuse
is biased by said main spring to a generally ver-
tical open position, and the other terminal on
said fuse tube having latch means and latch re-
leasing means; and terminal means carried by
said other support member including latch means
for cooperating with said latch means on said
other fuse tube terminal to hold said fuse in
closed position.

10. A fuse switch comprising, in combination,
a pair of horizontally spaced insulating support
members, a generally U-shaped resilient mount-
ing adapter with the arms thereof extending
generally horizontally one above the other and
one arm secured to one of said support mem-
bers, a generally U-shaped hinge member hav-
ing longitudinally slotted upwardly extending
arms with shoulders extending inwardly at their

upper ends and its lower central portion secured

to the other arm of said mounting adapter, a
generally U-shaped main spring with the free
ends of its arms secured to opposite sides of said
hinge member adjacent its central portion and

the intermediate portions of its arms heing °

curved outwardly and upwardly on the side of
said arms of said hinge member away from said
other support member and toward the same with
the joined end portions extending downwardly;
a removable fuse including a fuse tube having
terminals at its ends, one of said terminals
having trunnions for interfitting with the slots
in said arms of said hinge member to removably
hingedly mount said fuse and shoulders for en-
gaging said shoulders on the upper ends of said
arms of said hinge member to limit the opening
movement of said fuse, said one terminal hav-
ing an abutment for cooperating with said joined
ends of said main spring to tension the same

when said fuse is swung to its generally horizon- -

tal closed position and whereby said fuse is biased
by said main spring to a generally vertical open
position, and the other terminal on said fuse
tube having latch means and latch releasing
means: and terminal means carried by said other
support member including latch means for co-
operating with said latch means on said other
fuse tube terminal to hold said fuse in closed
position.

11. A fuse switch comprising, in combination, a
pair of horizontally spaced insulating support
members, g generally U-shaped resilient mount-
ing adapter with the arms thereof extending
generally horizontally one above the other and
one arm secured to one of said support members,
a generally U-shaped hinge member having lon-
gitudinally slotted upwardly extending arms and
its lower central portion secured to the other
arm of said mounting adapter, stop means on
said upwardly extending arms on the side there-
of facing the other support member, a generally
U-shaped main spring with the free ends of its
arms secured to opposite sides of said hinge mem-
per adjacent its central portion and the inter-
mediate portiong of its arms being curved out-
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wardly and upwardly on the side of said arms
of said hinge member away {rom said other sup-
port member and toward the same with the
joined end portions extending downwardly and
underneath said stop means and adapted to be
restrained thereby with said majin spring in pre-
stressed condition; a removable fuse including
a fuse tube having terminals at its ends, one of
said terminals having trunnions for interfitting
with the slots in said arms of said hinge member
to removably hingedly mount said fuse and hav-
ing an abutment for cooperating with said
joined ends of said main spring to further ten-
sion the same when said fuse is swung to its
generally horizontal closed position and whereby
said fuse is biased by said main spring to a gen-
erally vertical open position, and the other termi-
nal on said fuse tube having Jatch means and
latch releasing means; and terminal means car-
ried by said other support member including
1atch means for cooperating with said latch means
on said other fuse tube terminal to hold said
fuse in closed position, and a generally U-shaped
auxiliary spring with the free ends of its arms
secured to opposite sides of said terminal means,
the intermediate portions of its arms bheing
curved outwardly and upwardly on the side of
said terminal means away from said one support
member and toward the same with the joined
end portions extending upwardly underneath
said fuse tube adjacent said other terminal and
engaging said fuse for biasing the same upwardly.

12. A fuse switch comprising, in combination,
a pair of horizontally spaced insulating support
members, a generally U-shaped resilient mouns-
ing adapter with the arms thereoi extending
generally horizontally one above the other and
one arm secured to one of said support memhers,
a generally U-shaped hinge member having lon-
gitudinally slotted upwardly extending arms
with shoulders extending inwardly at their upper
ends and its lower central portion secured to the
other arm of said mounting adapter, stop means
on said upwardly extending arms on the side
thereof facing the other support member, a
generally U-shaped main spring with the free
ends of its arms secured to opposite sides of said
hinge member adjacent its central portion and
the intermediate portions of its arms being
curved outwardly and upwardly on the side of
said arms of said hinge member away from said
other support member and toward the same with
the joined end portions extending downwardly
and underneath said stop means and adapted to
be restrained thereby with said main spring in
prestressed condition; a removable fuse includ-
ing a fuse tube having terminals at its ends, one-
of said terminals having trunnions for inter-
fitting with the slots in said arms of said hinge
member to removably hingedly mount said fuse
and shoulders for engaging said shoulders on the
upper ends of said arms of said hinge member
to limit the opening movement of said fuse, said
one terminal having an abutment for cooperat-~
ing with said joined ends of said main spring to
further tension the same when said fuse is swung
to its closed position inclined slightly to the hori-
zontal and whereby said fuse is biased by salid
main spring to a generally vertical open posi-
tion, and the other terminal on said fuse tube
having latch means and latch releasing means;
and terminal means carried by said other sup-
port member including latch means for coop-
erating with said latch means on said other fuse
tube terminal to hold said fuse in closed position.
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13. A fuse switch comprising, in combination,
a pair of horizontally spaced insulating support
members, a generally U-shaped resilient mount-
ing adapter with the arms thereof extending gen-~
erally horizontally one apbove the other and one
arm secured to one of said support members, a
generally U-shaped hinge member having lon-
gitudinaily slotted upwardly extending arms with
shoulders extending inwardly at their upper ends
and its lower central portion secured to the other
arm of said mounting adapter, stop means on
said upwardly extending arms on the side thereof
facing the other support member, a generally
U-shaped main spring with the free ends of its
arms secured to opposite sides of said hinge mem-
ber adjacent its central portion and the inter-
mediate portions of its arms being curved out-
wardly and upwardly on the side of said arms of
said hinge member away from said other support
member and toward the same with the joined end
portions extending downwardly and underneath
said stop means and adapted to be restrained
thereby with said main spring in prestressed con-
dition; a removable fuse including a fuse tube

having terminals at its ends, one of said terminals ¢

having trunnions for interfitting with the slots
in said arms of said hinge member to removably
hingedly mount said fuse ang shoulders for en-
gaging said shoulders on the upper ends of said
arms of said hinge member to Limit the opening
movement of said fuse, said one terminal having
an abutment for cooperating with said joined ends
of said main spring to further tension the same
when said fuse is swung to its closed position
inclined slightly to the horizontal and whereby
said fuse is biased by said main spring to g gen-
erally vertical open position, and the other ter-
minal on said fuse tube having latch means and
latch releasing means; and terminal means car-
ried by said other support member including latch
means for cooperating with said latch means on
said other fuse tube terminal to hold said fuse
in closed position, and a generally U-shaped aux-
iliary spring with the free ends of its arms secured
to opposite sides of said terminal means, the in-
termediate portions of its arms being curved out-
wardly and upwardly on the side of said terminal
means away from said one support member and
toward the same with the joined end portions
extending upwardly underneath said fuse tube
adjacent said other terminal and engaging said
fuse for biasing the same upwardly.

14. A fuse arranged o be mounted on a post
type insulator having limited cantilever load re-

sisting characteristics comprising, in combina- ;

tion, a hinge member, a fuse pivoted to said hinge
member to swing between closed and open posi-
tions, stop means for arresting said fuse in the
open position where it constitutes generally a
prolongation of said insulator, and a generally
U-shaped resilient mounting adapter with the
arms thereof extending generally normal to the
longitudinal axis of said insulator, one arm fast
thereon and the other arm carrying said hinge
member, said adapter being arranged to flex on
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engagement of said fuse with said stop means
whereby to dissipate a substantial portion of the
energy applied thereto as a result of the momen-
tum of said fuse.

15. Means for rockably mounting a fuse on g
support comprising, in combination, a relatively
rigid and heavy hinge member for pivotally sup-
porting said fuse, a first resilient means mounting
said hinge member on said support, and a second
resilient meang supported wholly by said hinge
member and arranged to be engaged by said fuse
when it swings to open position to receive the
kinetic enersy thereof whereby said relatively
rigid and heavy hinge member is disposed be-
tween said first and second resilient means and
acts mechanically in series therewith to reduce
the shock imparted to said support.

18. Means for rockably mounting a fuse on a
support cemprising, in compination, a relatively
rigid and heavy hinge member for pivotally sup-
porting said fuse, a generally U-shaped resilient
nmounting adapter having one arm carrying said
hinge member and the other arm mounted on
said support, and a rubber bumper on said hinge
member arranged fto be engaged by said fuse
when it swings to open position, said resilient
mounting adapter and said rubber bumper and
sald hinge member acting in series to absorb the
shock incident to arresting said fuse in the open
position.

17. A fuse arranged to be moved automatically
from a generally horizontal closed position to a
generally vertical open position comprising, in
combination, horizontally spaced insulating sup-
port members, a relatively rigid and heavy hinge
member for mounting on one of said support
members, a fuse pivotally mounted on said hinge
member to swing upwardly and latched to the
other support member, spring means reacting be-
tween said hinge member and said fuse to swing
it upwardly on unlatching of the same from said
other support member, a resilient mounting
adapter interposed between said hinge member
and said one of said support members and con-
stituting the sole support of the former and act-
ing as a shock absorber between said hinge and
support member, and stop means on said hinge
member cooperating with said spring means to
cause the same to disengage said fuse in advance
of its reaching its vertical position.

SIGURD I. LINDEIL.
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