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38 Claims.

My invention relates generally to electric fuses,

and it has particular relation to dropout fuse
cutouts of the repeating type.

In my copending application, Serial No. 740,057,
filed August 16, 1934, I have disclosed a repeat-
ing fuse cutout comprising three fuse devices,
each of which is rotatably mounted at its base
for movement from its normal operating posi-
tion at a slight inclination from the vertical.
Under ordinary operating conditions the three
fuse devices are in this position and an electfric
circuit is established through one of them, the
other two fuse devices being disconnected at
their lower ends from the circuit. A transfer
switch is ‘provided at the base of each of the
first two fuse devices for establishing the circuit
through the next fuse device when the preceding
fuse device blows. The blown fuse device is
released at the top and, while rotating down-
wardly, it engages the -operating arm of its
transfer switch, thereby closing the switch and
reestablishing - the circuit, this time through the
next fuse device. Such a construction affords
two reclosures for the circuit, after which the
circuit remains in. the open condition until the
fuse devices are re-fused and restored to the
normal cperating condition.

There are some operating conditions under
which it is not desirable to reestablish the cir-
cuit through the next fuse device as quickly as
will be accomplished by a repeating fuse cutout
of this construction. While there is a slight time
delay involved in effecting the circuit transfer,
which is caused by the time required for the
fuse device to fall and to close the transfer
switch, this inherent time delay may be insuf-
ficient to permit the circuit fault to clear itself
before the circuit is restored, with the result
that the next fuse device immediately blows. If
a slightiy longer time were permitted fo elapse
before the circuit is completed through the next
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tdin the services of one for restoring one or more
blown fuse devices. Since continuity of service
is of paramount importance, fuse cutouts of the
reclosing type are often installed. However, on
the occurrence of a temporary fault, the time
interval between the blowing of the circuit fuse
device and the connection of the next fuse device
may be tco short to permit the fault to disap-
pear and, consequéntly, the next fuse device
blows as soon as it is connected into the cir-
cuit. The purpose of the repeating fuse cutout
is then defeated, to a certain extent.

Accordingly, it is the principal object of my
invention, as herein disclosed, to provide for in-
creasing the time that must elapse after one
fuse device of a repeating fuse cutout blows, be-
fore the next fuse device is connected in the
circuit.

An important object of my invention is to pro-
vide for delaying the falling of a blown fuse de-
vice for a predetermined interval to delay the

. operation of a transfer switch operated thereby
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fuse device, it is entirely possible that the trou-

ble on the circuit will have cleared, with the
result that the next fuse device will not be blown
as sorn as the transfer switch connects it into
the circuit.

45

Fuse cutouts of the repeating type are ordi-

narily installed at isolated locations on power -

lines which are remote from the headquarters
of the line repair men. An example of such an
installation may be found where a small rural
community is dependent on a single power line
for its electric power supply. Ordinarily, no re-
‘pairmen will be stationed in the immediate vi-

cinity and a considerable time is required to oh- 53

for connecting the next fuse device in the circuit.

Another object of my invention is to provide
for storing energy in a mechanical time delay
device, when a fuse device rotatable about its
base is placed in its operative position, and for
employing the mechanical time delay device in
retarding the falling of the fuse device after it
has blown until the expiration of a predeter-
mined interval.

Another object of my invention is to increase
the range of operation of a mechanical escape-
ment device without altering the adjustment of
the device itself by providing an externally ad-
justable control of the linkage attached thereto.

A further object of my invention is to pro-
vide a calibrated exfernally adjustable control
of the linkage of an escapement device thereby
requiring no alteration in the functioning of the
device itself to obtain a wide range of timing
control.

Still another object of my invention is to pro-
vide for employing the resistance to movement
offered by an escapement mechanism in delay-
ing the falling of a dropout fuse device after it
has blown.

A further object of my invention is to provide
a lost motion connection between an escapement
time delay mechanism and the fuse device which
is delayed in falling, thereby to prevent the
escapement mechanism from offering resistance
to.the movement of the fuse device while it is
Leing placed in its oparative position.
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Other objects of my invention will, in part,
be obvious and in part appear hereinafter.

My invention, accordingly, is disclosed in the

embodiments hereof shown in the accompanying
drawings, and it comprises the features of con-
- struction, combination of elements and arrange-
ment of parts which will be exemplified in the
constructions hereinafter set forth and the scope
of the application of which will be indicated in
the appended .claims.
For a more complete understanding of the na-
ture and scope of my invention, reference may
be had to- the following detailed description,

taken . in connection with the accompanymg_

drawings, in which:

Figure 1 is a view, in front elevation, of a re-
peating fuse cutout constructed in accordance
with my invention, one of the fuse devices being
illustrated in the position to which it rotates
after it has blown and operated its transfer
switch to connect the next fuse device in the cir-
cuit.

Figure 2 is a view, in side elevation, of the re-
peating fuse cutout shown in Figure 1;

Figure 3 is a view, at an enlarged scale, in side
elevation, illustrating the construction of the
upper end of one of the fuse devices to which
the mechanical escapement time delay mecha-

nism is applied, the sleet hood being shown in .

section;

Figure 4 is a view, in end elevation, of the con-
struction illustrated in Figure 3;

Figure 5 is a view, in top plan, of the mechani-
cal escapement time delay mechanism, the cover
being removed in order to more clearly illustrate
the various elements; -

Figure 5—A is a view of the anchor and shaift
therefor that are employed in the time delay
mechanism shown in Figare 5;

Figure 6 is a sectional view taken along the
line 6—6 of Figure 5;
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device-is permitted to fall freely to its lowermost
position. )

A transfer switch is provided at the base of
each of the first two fuse devices and is arranged
to be operated by the movement of its individual
fuse device after it has blown for transferring
the circuit to the next fuse device. It will be
apparent that the energy which is stored in each -
of the first two fuse devices when they are
placed in position is released by their time delay
mechanisms to effect the operation of the trans-
fer switches and the consequent reestablishment
of the circuit.

According to on2 embodiment of my invention
a mechanical escapement time delay mechanism
is provided. This mechanism comprises a clock
movement having a spring which is energized by
the placing of the fuse device associated there-
with in operative position. As soon as the fuse
device is blown, the spring is released to drive
an escapement mechanism which controls the

- movement of a latching lever. The latching lever
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Figure 7 is a view, in side elevation, of a hy- .

draulic escapement mechanism which may be
employed for delaying the falling of one of the
fuse devices in place of the mechanical time de-
lay mechanism illustrated in Figure 3;

Figure 8 is a sectional view taken along the
line 8—8 of Figure 7, the upper end of the fuse
device . being omitted; .
< PFigure 9 is a sectional view taken along the
line 9—9 of Figure 8;

- Figure 10 is a view, in end elevation, of the
sleet hood and latching lever or bail shown in
Figure 7, a portion of the latchmg bail being
shown in section; .

Figure 11 is a view, partly in sxde elevation and

partly in section, of another embodiment of the

hydraulic escapement mechanism which may be
employed in practicing my invention; and

Figure 12 is a detail view, in side elevation, of
2 modified form of linkage which may be em-
ployed in connection with the mechanical escape-
ment device to permit calibrated external ad-
justment for a wide range of operation.

According to my present invention, as herein
disclosed, I have provided a time delay mecha-
nism at the upper end of each of the first two
fuse devices, each of which is arranged to delay
the falling of its fuse device until the expiration
of a predetermined interval.
mechanism is arranged to permit a slight rotation
_of its fuse device after it has blown in order to
make certain that it is free of its latching mech-

is positioned in the path of the fuse device and
prevents its movement during the delay inter-
val. When the interval has elapsed, the latching
lever is moved out of the path of the fuse de-
vice and it is permitfed to freely rotate.
According to another embodiment of my in-
vention a movable wall is positioned between two
fixed walls and is hermetically sealed thereto by
means of two flexible bellows. Passageways are
provided in the dividing wall through which a
liquid, such as alcohol and glycerine may flow
at a speed depending upon the adjustment of a
needle valve. The dividing wall is connected by
a lost motion link to a bail which is disposed in
the path of the upper end of the falling fuse de-
vice.” When the fuse device is blown, it is un-
latched and starts to fall but encounters the bail.
Springs are provided for biasing the bail out of
the path of the falling fuse device, but its move-
ment under their influence is retarded by the di-

© viding wall which requires an appreciable time -
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Fach time delay -

for movement because of the restricted flow.of
liquid therethrough. When the dividing wall has
moved to a predetermined position, the bail is
moved out. of the path of the fuse device and
it is permitted to fall freely.
. In another embodiment of my.invention a
hydraulic escapement device comprising a single
bellows filled with a suitable liquid is arranged
to delay the movement of a bail for a time de-
pending upon the flow of the liquid from the
bellows into an evacuated chamber. The sneed
with which the liquid flows is controlled by a
needle valve. When a predetermined amount of
the liquid has flowed into the evacuated cham-
ber, the bail will have moved out of the path of
the fuse device and it is perm.tted to fall freely.
Referring now particularly to Figures 1 and 2
of the drawings, it will be observed that the ref-
erence character 20 designates, generally, a re~
peating fuse cutout comprising fuse devices 21,
22 and 23, which are arranged to engage at their
upper ends with contact assemblies 24. The con-
tact assemblies 24 are commonly mounted on a
suitable bus connector 25 which has connected
thereto a terminal 26 for connection with a cir-
cuit. The bus connector 25 is mounted on an
insulator 27 which, in turn, is mounted on a sup-
port channel 28 that may be mounted on a cross
arm or the like for installation purposes. The
fuse devices 21, 22 and 23 are individually rotat-
ably mounted on insulators 29 at the lower ends

anism. . After a predetermined interval the fuse 78 thereof, which are carried by & cross strap 30
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mounted at the lower end of the channel 28. A
suitable latching mechanism, illustrated gener-
ally at 31, is provided for latching the fuse de-
vices in position and for manually removing them
therefrom, if desired. Resilient bumpers 33,
preferably formed of rubber, are provided for
absorbing the impact of the fuse devices on fall-
ing thereof after they have been blown.

The fuse devices 21 and 22 are provided with
transfer switches, shown generally at 34, for suc-
cessively shifting the circuit from one fuse device
to the next one in order to restablish the circuit
to provide continuity of service. Each of the
transfer switches 34 comprises a stationary en-
closed contact member 35 depending from a suit-
able arm 36 which is carried by the next fuse
device, as illustrated. A switch arm 31, carried
by a switch operating lever 38, is provided for
engaging the stationary contact member 85. A
transverse pin 39, carried by the switch operating
arm 38, is provided in the path of each of the
fuse devices 21 and 22 for operating the transfer
switch 34 individual thereto on movement thereof
from the normal circuit closing position. A con-
nector 40 is provided for establishing the neces-
sary connection to the electric circuit. A contact
finger 41 is provided near the lower end of each
of the fuse devices for engagement with spring
fingers 42 carried by the insulators 29 for con-
nection therewith. The spring fingers 42 may
serve also to bias the fuse devices to the open
position, in addition to the force of gravity, when
they are released after having been blown. It
will be understood that the circuit extends from
the connector 26 to the contact assemblies 24
and that normally it extends through the fuse
device 21 to the connector 40. On blowing of
the fuse device 21 in response to a fault, the cir-
cuit is reestablished through the fuse device 22
on operation of the first transfer switch 34 by the
fuse device 21. In like manner, on operation of
the fuse device 22, the circuit is extended to in-
clude the fuse device 23, on operation of the
second transfer switch 34. The foregoing repeat-
ing fuse apparatus is essentially that disclosed in
my copending application hereinbefore referred
to. Since a detailed description of the various
parts of the apparatus is fully set forth in this
copending application, and further, since it forms
no part of the present invention, a further de-
scription thereof will not be set forth herein
except as is necessary to describe the present
invention.

With a view to providing for delaying the fall-
ing of the fuse devices 21 and 22 for a predeter-~
mined interval after they have blown. mechani-
cal escapement time delay devices, shown gen-
erally at 45, are provided underneath the upper
terminal assemblies 24 of these two fuse devices,
as illustrated. These devices are arranged to
control the movement of the latching levers 46,
which are pivotally mounted on bolts 47 extend-
ing through sleet hoods 48 which are provided to
protect the contact assemblies 24 from the ele-
ments. A screw 49 is provided in the housing of
the time delay mechanism which may be re-
moved to permit access to adjusting means
therein for controlling the length of the time
interval in a manner which will be apparent
hereinafter. A shield 50 is arranged to cover
the externally operating parts of the time delay
mechanisms #45.
delay mechanism 45 with the upper end of the
fuse device 21 is illustrated more clearly in Fig-
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The arrangement of the time '
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ures 3 and 4 of the drawings, to which reference
will now be had.

As illustrated, the upper end of the fuse device
2{ is provided with a ferrule 51 having outwardly
extending ears 52, one of which is arranged to
engage the hook-shaped end 53 of the latching
lever 46. As set forth in my copending applica-
tion, hereinbefore referred to, the ferrule 51 is
slidably mounted on the upper end of the fuse
device 21. The ferrule 51 is slidably mounted on
a fixed ferrule 5{’ with which the other end 54
of the latching lever 46 is arranged to engage.
A hock 55 is provided as an integral part of the
ferrule 51 for engagement with a roller 56 car-
ried by arms 57, only one of which is shown,
and which are biased upwardly by a leaf spring
58. When the fuse device blows, the ferrule 51
is moved upwardly to its position as illustrated
by the broken lines and, in this position, the
hook 55 no longer engages the roller 55. The
fuse device 21 is then free to rotate vntil the ear
52 engages the downwardly extending hooked
end 53 of the latching lever 43. The time delay
device 45 is provided -with a shaft 59, the outer
end of which is square, as illustrated, and which
has mounted thereon an operating arm 69. A
link 61 is connected between the operating arm
69 and the latching lever 46 by pins 62 and &3,
as shown. When the fuse device 21 is installed in
the position shown in the drawings the lower end
54 of the latching lever 45 is engaged by the
fixed ferrule 51’ and is moved to the left, as
viewed in Figure 3 of the drawings, to move the
operating arm 60 to the position illustrated.
When the fuse device blows and starts to fall,
the fixed ferrule 51’ moves out of engagement
with the end 54 of the latching lever 45 and
permits rotation thereof in a counterclockwise
direction. The time delay mechanism 45 retards
the movement of the operating arm 60 and con-
sequently the movement of the latching lever 46
to the position illustrated by the broken lines is

.delayed. When the operating arm 60 has rotated

In a clockwise direction to a position correspond-
ing to that of the latching lever 48, as illustrated
by the broken lines, the hook shaped end 53 of
the latching lever 46 is moved out of the path of
the right hand ear 52 and the fuse device 21 is
permitted to fall freely for closing its transfer
switch 34 and connecting the fuse device 22 into
the circuit.

The details of construction of the time delay
mechanism 45 are illustrated more clearly in
Figures 5 and 6 of the drawings. As there shown,
the shaft 59 is jcurnaled between two frame plates
66 and 67 and it has mounted for rotation there-
with a short drum 68 having radial openings 69
there’n for receiving one end of a coil spring 18,
the other end of which is secured bty bolts 11 to
the frame plate 65. A ratchet wheel 12 is also
mcunted for rotation with the shaft 59 and is
arranged to cooperate with a pawl 73 carried by
a gear wheel T4. A spring wire 15 carried by
the gear wheel 14 is arranced to bias the pawl
13 into engagement with the. ratchet wheel 72,
It will be understood that the ratchet wheel 72
and the pawl 13 permit relative movement be-
tween the drum 68 and the gear whzel 74 when
the shaft 59 is rotated in a counterclockwise -di-
rection to wind up the spring 70 and permit the
spring 70 to drive the gear wheel 14 when the re-
straining force applied to the shaft 59 is re-
leased, as by the blowing of the fuse 21 and the
release of the latching lever 45 for movement
under control of the time delay mechanism 45.
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The speed of rotation of the gear wheel 74 as
driven by the spring 78 is controlled for the pur-
pose of introducing the desired time delay action
of the mechanism. For this purpose the gear
wheel 74 is arranged to drive a pinion 76 that
may be integrally formed with a shaft 77 which

has positioned for rotation therewith a gear wheel -

18, as illustrated. The gear wheel 78 is positioned
in driving engagement with a pinion 79, in-
tegrally formed with a shaft 80 and having
mounted thereon for rotation therewith a gear
‘wheel 81. The gear wheel 8! meshes with a pin-
ion 82 formed with a shaft 83 having mounted

thereon a scape wheel 88. An anchor 85 is pro-

vided with pallets 86 and 87 for cooperating with
the teeth of the scape wheel 84, The anchor 85
is mounted for oscillation with a shaft 88 having
a square section, as illustrated in Figure 5—A,

10

15

to which a plate 89 is secured for supporting

weights 90 and 9! that are secured in position
by screws 92 and 93. It will be observed that
screws 92 and 93 are mounted in slots in the
plate 89 in order to adjustably position the weights
80 and 91 to secure the desired operation of the
anchor 85 in bringing the pallets 86 and 87 into
ehgagement with the teeth of the scape wheel 84.
It will be understood that the shafts 17, 79 and
83 are journaled in the frame plates 66 and 67
and that one end of the shaft 88 is Journaled
in the plate 66, as illustrated. .

With a view to permitting adjustment of the
time interval the distance between the shafts 83
and 88 is changed. This adjustment is provided
by means of a cam 94 which is rotatably mounted
in the frame plate 67 and which is arranged to
carry one end of the shaft 88 in a position ec-
centric from its axis. A shaft 95, mounted for
rotation with the cam 94, is provided with a
slotted end in which a screw driver may be in-
serted for effecting the desired adjustment when
the screw 49 that is mounted in the cover of the
time delay mechanism 45 is removed, as will be
readily understood. Suitable stops are provided
for limiting the movement of the shaft 95 so
that the movement of the shaft 88 relative to the
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shaft 83 will take place only within a range .

which will permit operation of the scape wheel 84.

It will now be apparent that the spring 70 is
wound by movement of the lower end 54 of the
“latching lever 46 when the fuse device 21, for
example, is restored to ifs normal operating po-
sition. This movement is transiated by the link
81 to the arm 60 to cause rotation of the shaft
§8. When the hook 55 moves out of engage-

ment with the roller 56 on blowing of the fuse :

device, the restraining force is no longer applied
to the operating arm 69 and it is free to move
under the influence of the spring 70 as controlled
by the mechanical escapement mechanism just
‘described. A corresponding movement of the
latching lever 46 takes place until it has been
moved to its alternate position as shown by the
broken lines whereupon the fuse device 21 will be
released for rotation under the influence of
gravity.

One embodiment of a hydraulic escapement
device and its application to delay the dropping
out of a fuse device are illustrated in Figures

50

60

65

7, 8, 9 and 10 of the drawings to which reference '’

now may be had. Since the latching arrange-
ment for holding the fuse device 24, for example,
in the operative position before it is blown may
be as illustrated and described hereinbefore, only
the outline of the slidable ferrule 51 and the
fixed ferrule 51’ is shown. When the fuse device

70

75
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21 is released at its upper end it rotates slightly
in a clockwise direction until it engages a bail 100
which is pivotally mounted on pins 101 which are
located in opposite sides of the sleet housing 48.
Springs 102, which are connected between suit-
able depending lugs from the sleet housing 48
and the opposite arms of the bail 100 are pro-
vided for biasing its lower end 103 into engage-
ment with the fixed ferrule 51’, as illustrated. As
long as the fuse device 2{ remains in its opera-
tive position. and is not blown, the springs (02
are stressed and tend to rotate the bail 100 in a
counter-clockwise direction. However, this move-
ment is restrained by the engagement of the
lower end 103 of the bail {80 with the fixed
ferrule 51°.

With a view to providing for delaying the rota-
tion of the bail 100 when the fuse device 21 blows,
links (04 are provided which are connected be-
tween pins (05 extending inwardly from the
opposite sides of the bail 100 and pins 106 se-
cured to the opposite sides of the dividing wall
107 of g hydraulic time delay mechanism, shown
generally at 108. The hydraulic device (08 is
mounted in a C-shaped bracket {09 which may be
mounted on a depending flange ({8 from the
underside of the contact assembly 24 and secured
thereto by any suitable means such as the screws
illustrated. End walls {{{ and §{2 are secured
to the opposite ends of the bracket {09 and they
are connected to the dividing wall {87 by flexible
bellows 113 and {14. Preferably sealed joints are
provided between the flexible bellows and the
dividing and end walls in order to provide a
hermetically sealed unit. As is illustrated more
clearly in Figure 9 of the drawings, the dividing
wall 167 is provided with oppositely extending
guide arms {15 and {16 which are arranged fo
be guided in suitable cylindrical extensions 17
and (18 formed integrally with the end walls {i{
and !112. A spring 19 may be provided around
the guide arm {16 for biasing the dividing wall
107 toward the left. However, if sufficient in-
herent resiliency is provided in the flexible bellows
113 and {14 it may be unnecessary to employ the
spring 119. The dividing wall 107 is provided with
passageways 121 and 122 opening into the cham-
bers formed by the bellows 113 and ({4 and a
connecting passageway
these two passageways. A needle valve 124 is ar-
ranged to control the effective size of the con-
necting passageway. (23. The needle valve 124
is mounted in a suitable housing 125 which is
sealed at its outer end by a flexible diaphragm (26
to permit adjustment by an adjusting screw 127.
A filler plug 128, Fig. 8, is provided in the divid-
ing wall 107 to permit filling of both of the cham-
bers formed by the flexible bellows 113 and ({4
with a suitable liquid such as a mixture of alcohol
and glycerine,

It will be observed that the links {04 are pro-
vided with slotted openings {29 for cooperating
with the pins 106 of the dividing wall {07. A lost
motion connection is provided hy these slotted
openings between the dividing wall {87 and the
bail 100 to permit movement of the fuse device 21
into its operative position and movement of the
bail 100 to a corresponding position without en-
countering the time delay action of the hydraulic
time delay mechanism 108. The spring 119 moves
the dividing wall 107 slowly to its original posi-
tion at a speed which is geverned by the rate of

‘flow of the fluid past the needle valve 124 from

the bellows 113 to the bellows (1§,
When the fuse device 21 blows, it is released

123 serves to connect -
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at ils upper end, as has been described herein-
‘before, and it rotates in a clockwise direction
until it engages the outer end of the bail 100.
Since the lower end 103 of the bail 100 is re-
leased it is moved in a counterclockwise direc-
tion by means of the springs 102. Its move-
ment in this direction is retarded by the hy-
draulic escapement device (08. The time delay
results from the movement of the dividing wall
107 to the right thereby causing a flow of the
liquid from the chamber formed by the flexible
bellows 114 to the chamber formed by the flex-
ible bellows 113. It will be understood that the
speed of movement is controlled by the adjust-
ment of the needle valve 124 which may be
positioned to permit larger or smaller quan-
tities of the liguid to flow from one chamber
to the other in a given time. When the inter-
val has elapsed for which the device is adjusted,
the bail 108 will have been moved out of the
path of the fuse device 2f and it will be pzr-
mitted to fall freely. The bail {08 remains in
the position to which it is operated by the springs
102 until the fuse device 2{ is restored to its
normal operating position. When it is so re-
stored the fixed ferrule 51’ carries with it the
lower end 103 of the bail {00 to move it back
to the position shown in Figure 7 of the draw-
ings. Because of the provision of the slotted
openings 129 in the links 104 no opposition to
this movement is provided by the time delay
mechanism 108, which would otherwise be the
case if this lost motion were not provided. The
dividing wall 107 returns slowly to its original
position as fast as it is permitted to do so by
the flow of liquid from the chamber formed
by the flexible bellows {13 to the chamber formed
by the flexible bellows 114 and influenced by the
biasing force of the spring 119 or, if it is omitted,
by the inherent resilient effects of the flexible
bellows 113 and {14 themselves.

Another embodiment of the hydraulic time de-
lay mechanism which is suitable. for delaying
the falling of the fuse device after it has blown
is illustrated in Figure 11 of the drawings. As
there shown, a bail 134 is rotatably mounted on
a shaft 1385 carried by a support 135’ on a sleet
housing §36. The bail 134 is provided with a
pair of arms 1317, only one of which is shown,
which may be secured thereto by any suitable
means such as rivets. One end of the pair of
arms I37 is biased to rotate the bail 134 in a
counterclockwise direction by means of a tension
spring (38, which may be secured to a loop 139
formed integrally with the sleet housing 136.
The other end of each of the arms 137 is pro-
vided with a roller 140 for engaging the ferrule
§1, as illustrated. As soon as the fuse device
blows, it begins to rotate in a clockwise direc-
tion, carrying with it the ferrule 51 and thereby
releasing the rollers 140 to permit the spring 138
to rotate the bail 134 in a counterclockwise
direction. This rotation is delayed by the hy-
draulic escapement device, illustrated generally
at 14l. By means of this device the bail 134
does not immediately rotate out of the path of
the ferrule 51 and consequently the rotation of
the fuse device is delayed.

The escapement device {41 comprises a flexible
bellows (42 which is filled with a suitable low
freezing point liquid. Depending from the

underside of the bellows 142 is a bifurcated mem--

ber {43 which is arranged to cooperate with a
transverse pin (44 extending across the bail 134.
Under the influence of the spring 138 the flex-
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ible bellows [42 is moved upwardly and the liguid
contained therein is forced to flow through a
suitable small passageway into a housing +45
which is closed at its upper end by a fiexible
diaphragm 146. An adjusting screw 147 is pro-
vided for positioning a needle valve 148 in the
small passageway in order to control the speed
with which the liquid flows therethrough to the
housing 145, as will be readily understood. A
compression spring {49 is positioned inside of
the bellows {42 for restoring it to the extended
position when the bail 134 is operated to the
position shown in the drawings by the replace-
ment of the fuse device. The housing 145 is
preferably partially evacuated to permit the
ready flow of liquid into it. It will be under-

‘stood that it is unnecessary to seal the housing

145 insofar as the operativeness of the device
is concerned. However, in order to protect it
from the weather and to prevent evaporation
of the liquid it is preferable to seal it, as illus-
trated.

It is desirable to provide a wide range of cali-
brated adjustment for the mechanical escape-
ment device 45 that is illustrated in connection
with the repeating fuse mechanism shown in
Figures 1 and 2 of the drawings. In the con-
struction of the escapement mechanism 45 de-
scribed hereinbefore, adjustment is obtained by
rotating the cam 94, A further adjustment may
be obtained by shifting the positions of the
weights 90 and 91, and a still further adjust-
ment may be obtained by changing these weights
to use heavier or lighter ones, as may be desired.
It is necessary to use various combinations of all
of these adjustments in order to obtain a -range
of operation from approximately one second to
thirty seconds. It will be obvious that it is im-
practical to provide such a wide range of ad-
justment in the field and that it would be neces-
sary to return the mechanism to the manufac-

" turer in order to obtain the desired adjustment.
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In Pigure 12 of the drawings, I have illustrated
a construction whereby adjustment over the en-
tire range may be obtained in a simple manner
and by means which do not require the services
of a skilled mechanic. As there shown, I have
provided a second link 150 between the operating
arm 60 and the link 61, the former being mount-
ed for rotation with the shaft 59 and the latter
being connected to the latching lever 46 which
is engaged by the fixed ferrule 51’ of the fuse
device 21. The second link 150 is pivotally
mounted on the operating arm 60 and the link
61 by pins 62 and 62, and the upper edge 150’
of the left hand end. is arranged to engage an
arcuate block or cam 151 that is mounted on a .
sector 152.. It will be observed that the sector
152 is mounted for adjustment about the shaft 59 .
and that it is provided with an arcuate slot 153
in which a thumb screw 154 is positioned and
threaded into the housing of the mechanism 45.
By loosening the thumb screw 154, the sector 52
can be rotated in either direction as limited by
the slot 183. A scale 155, which may be divided
into units corresponding.to seconds, is provided
along a portion of the periphery of the sector
152 and cooperates with an index 156, formed by
a raised arrow-shaped boss on the housing of
the time delay device 45, to indicate the particu-
lar adjustment thereof.

As shown in Figure 12 the sector 152 iz held in
the zero time position as indicated by the index
i56 oppdsite the zero point of the scale 155.
With this adjustment on release of the latching
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- lever 46, the shaft 59 rotates in a clockwise di-
rection and at the same time the link 150 rotates
in the same direction, the edge 150’ at once
clearing the arcuate block 51 thereby permitting
the fuse device 21 to immediately fall to the open
position. In any other position of the sector 152,
for example, the ten second position, the arcuate
bloek. 151 will be placed in the path of the edge

150’ and the link 150 and the latching lever 46

will be delayed in their movement by the shaft
59 governed by the time delay mechanism previ-
ously described. )

In operation, the time delay device 45 is ad--

justed at the factory to provide the maximum
time interval, for example thirty seconds. The
required portion of this total interval may be
employed as desired by adjusting the sector 152.
The time delay device 45 will be effective to con~
trol the outward movement of the latching lever
46 as long as the upper edge 150’ of the second

link 150 remains in engagement with the inner-

surface of the arcuate block 151, When the fuse
link in the fuse device 21 blows, it falls forwardly
until its ear 52 engages the outer end 53 of the
latching lever 46. The weight of the fuse device
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3. In combination, a fuse device rotatably

. mounted at one end for completing an electric

10

15

circuit and disposed to be released at its other
end on blowing thereof, switch means disposed’
to be operated by said fuse device as it rotates
for completing a circuit between its terminals,
time delay means, restraining means disposed
in the path of and spaced from said other end
to permit limited rotation of said fuse device
after it blows, and means operatively intercon-
necting said time delay means and said restrain-
ing means for shifting the latter out of the path
of said fuse device a predetermined interval after
engagement therewith. ’
4. In combination, a fuse device rotatably

. mounted at its lower end for completing an elec-

20

25

" 21 against the latching lever 46 tends to extend

the linkage 61—150—60, which extension is pre-
vented as long as the edge 150’ engages the arcu-
ate block 151. Thus, the edge 150’ is held against
‘the arcuate block 151 while the link 150 is rotated

" in a clockwise direction. As soon as the arcuate

block 151 is disengaged, the linkage unfolds and
the outer end 58 of the latching lever 46 is moved
out uf the path of the ear 52 by the weight of the
fuse device 21. Itisthen free to fall, as previously
described. The operating arm 60 continues to
rotate for the remainder of the time interval for
which the device 45 is originally set and until it
engages a stop pin 157. When the fuse device 21
is restored to its normal position, the fixed
ferrule 51’ engages the lower end 54 of the latch-
ing lever 46 and causes rotation of the operating
arm 60 in a counterclockwise direction to wind
up the spring 70, as will be readily understood.

Since certaih further changes may be made in
the foregoing constructions and different em-
bodiments of the invention may be made without
departing from the scope thereof, it is intended
that all._matter set forth in the foregoing de-
scription or shown in the accompanying drawings
shall be interpreted as illustrative and not in a
limiting sense. S

I claim as my invention:

1..In combination, a fuse device
mounted at one end for completing an electric
circuit and disposed to be released at its other

end on blowing thereof, switch means disposed to

be operated by said fuse device as it rotates for
completing a circuit between its terminals, time
delay means, and holding.means controlled by
said time delay means for engaging said other
end to restrain the rotation of said fuse device
for a predetermined ‘i\r}‘t'erval.

9. In combination, a fuse device rotatably
mounted at its lower end for completing an elec-
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tric circuit, means for releasing said fuse device .

at its upper end on blowing thereof for rotation
under the influence of gravity, switch means dis-
posed to be operated by said fuse device as it
rotates for completing a circuit between its ter-
minals, timé delay means, and holding means
controlied by said time delay means for engag-
ing said upper end to prevent rotation of sald
fuse device for a predetermined- interval after
engagement therewith. :

70

tric circuit, means for releasing said fuse device
at its upper end on blowing thereof for rotation
under the influence of gravity, switch means dis-
posed to be operated by said fuse device as it
rotates for completing a circuit between its ter-
minals, time delay means, holding means dis-
posed in the path of and spaced from said upper

.end for permitting a limited rotation of said

fuse device after it blows, and operating means

‘interconnecting said time delay means and said

holding means for effecting ‘movement of the -
latter out of the path of said upper end a pre-
determined interval after engagement therewith.

5. In combination, a pair of fuse devices each
rotatably mounted at one end and one normally
disposed to complete an electric circuit, means for
releasing said fuse devices at the€ other ends on
blowing thereof, switch means disposed to be
operated by said one fuse device as it rotates for
completing said circuit through the other of said
fuse devices, time delay means, and holding
means controlled by said time delay means for
engaging the other end of said one fuse device
to restrain rotation thereof for a predetermined
interval after engagement therewith.

6. In combination, a pair of fuse devices each
rotatably mounted at its lower end and one
normally disposed to complete an electric circuit,
means for releasing said fuse devices at their

‘upper ends on blowing thereof for rotation under

the influence of gravify, switch means disposed
to be operated by said one fuse device as it ro-
tates for completing said circuit through the
other of said fuse devices, time delay means, and
holding  means controlled by said time delay
means for engaging the upper end of said one
fuse device to prevent rotation thereof for a .
prgﬁetermined interval after engagement. there-
with. - -

7. In combination, a fuse device rotatably
mounted at one end for. completing” an electric
circuit and disposed to be -released at its other
end on blowing thereof, switch means disposed
to be operated by said fuse device as it rotates
for completing a circuit between its terminals, a
mechanical escapement time delay device, and -
holding means controlled by said time delay de-
vice .for preventihg rotation of said fuse device
for a predetermined interval after it blows. .

8. In combination, a fuse device rotatably
mounted at its lower end for completing an elec-
trie circuit, means for releasing said fuse device
at its upper end on blowing thereof for rotation
under the influence of gravity, switch means ‘dis-
posed to be operated by said fuse device as it
rotates for complefing a circuit between its ter- -
minals, a mechanical escapement time delay de-

- vice, and holding means controlled by said time
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delay device for engaging said upper end to pre-
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vent rotation of said fuse device for a predeter-
mined interval after engagement therewith.

9. In combination, a pair of fuse devices
each rotatably mounted at one end and one nor-
mally disposed to complete an. electric circuit,
means for releasing said fuse devices at the other
ends on blowing thereof, switch means disposed
to be operated by said one fuse device as it ro-
tates for completing said circuit through the
‘'other of said fuse devices, a mechanical escape-
ment time delay device, restraining means dis-
posed in the path of and spaced from the other
end of said one fuse device to permit limited ro-
tation thereof after it blows, and means opera-
tively interconnecting said time delay device and
said restraining means for shifting the latter out
of the path of said one fuse device a predeter-
mined interval after engagement therewith,

10. In combination, a pair of fuse devices
each rotatably mounted at its lower end and one
normally disposed to complete an electric circuit,
means for releasing said fuse devices at their
upper ends on blowing thereof for rotation under
the influence of gravity, switch means disposed
to be operated by said one fuse device as it rotates
for completing said circuit through the other of
said fuse devices, a mechanical escapement time
delay device, holding means disposed in the path
of and spaced from the upper end of said one
fuse device for permitting limited rotation there-
of after it is released, and operating means in-
terconnecting said time delay device and said
holding means for effecting movement of the lat-
ter out the path of said one fuse device a pre-
determined interval after engagement therewith.

11. In combination, a pair of fuse devices each
rotatably mounted at one end and one normally
disposed to complete an electric circuit, means
for releasing said fuse devices at the other ends
on blowing thereof, switch means disposed to be
operated by said one fuse device as it rotates for
completing said circuit through the other of said
fuse devices, a spring operated mechanical
escapement time delay device, restraining means
disposed in the path of the other end of said one
fuse device as it moves away from the circuit
completing position and spaced therefrom to per-
mit limited rotation after it blows, means opera-
tively interconnecting said time delay device and
said restraining means for shifting the latter out
of the path of said one fuse device a predeter-
mined interval after it is released, and means co-
operating with said one fuse device as it is moved
toward said circuit completing position for charg-
ing the spring of said time delay device.

12. In combination, a pair of fuse devices each
rotatably mounted at its lower end and one
normally-disposed to-complete an electric circuit,
means for releasing said fuse devices at their up-
per ends on blowing thereof for rotation under
the influence of gravity, switch means disposed
to be operated by said one fuse device as it ro-
tates for completing said circuit through the
other of said fuse devices, a spring operated me-
chanical escapement time delay device, holding
means disposed :n the path of the upper end of
said one fuse device as it moves away from the
circuit completing position and spaced therefrom
to permit limited rotation after it is released,
operating means interconnecting said time de-
lay device and said holding means for effecting
movement of the latter out of the path of said
one fuse device a predetermined interval after
it is released, and means cooperating with said
one fuse device as it is moved toward said cireuit
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completing position for charging the spring of
said time delay device.

13. In combination, a pair of fuse devices each
rotatably mounted at one end and one normally
disposed to complete an electric circuit, means
for releasing said fuse devices at the other ends
on blowing thereof, switch means disposed to be
operated by said one fuse device as it rotates for
completing said circuit through the other of said
fuse devices, a spring operated mechanical es-
capement time delay device; a control lever piv-
otally mounted adjacent the other end of said
one fuse device, one end of said control lever be-
ing positioned in the path of said one fuse device
as it moves from the circuit completing position
and spaced therefrom to permit limited rotation
after it blows, and the other end of said control
lever being positioned in the path of said one
fuse device as it moves toward said circuit com-
pleting position; and a link interconnecting said
time delay device and said control lever for shift-
ing the one end thereof out of the path of said
one fuse device a predetermined time after it is
released and for translating the movement of
said control lever to charge the spring of said
time delay device when said one fuse device is
moved toward said_circuit completing position.

14. In combination, a pair of fuse devices each
rotatably mounted at its lower end and one nor-
mally disposed to complete an electric circuit,
means for relasing said fuse devices at their up-
per ends on blowing thereof for rotation under
the influence of gravity, switch means disposed
to be operated by said one fuse device as it ro-
tates for completing said circuit through the
other of said fuse devices, a spring operated me-
chanical escapement time delay device; a con-
trol lever pivotally mounted adjacent the upper
end of said one fuse device, one end of said con-
trol lever being positioned in the path of the up-

‘per end of said one fuse device as it moves from

the circuit completing position and spaced there-
from to permit limited rotation after it is re~
leased, and the other end of said control lever
being positioned in the path of said upper end
as said one fuse device is moved toward said cir-
cuit completing position; and a link intercon-
necting said time delay device and said control
lever for shifting the one end thereof out of the
path of said one fuse device a predetermined in-
terval after it is released and for translating the
movement of said control lever to reset the spring
of said time delay device when said one fuse is
moved toward said circuit completing position.

15. In combination, a pair of fuse devices each
rotatably mounted at one end and one normally
disposed to complete an electric circuit, means
for releasing said fuse devices at the other ends
on blowing thereof, switch means disposed to be
operated by said one fuse device as it rotates
for completing said circuit through the other of
said fuse devices, a hydraulic escapement time
delay device, and holding means controlled by
said time delay device for engaging the other end
of said one fuse device to restrain rotation there-
of for a predetermined interval after engagement
therewith. :

16. In combination, a pair of fuse devices each
rotatably mounted at its lower end and one nor-
mally disposed to complete an electric circuit,
means for releasing said fuse devices at their up-
per ends on blowing thereof for rotation under
the influence of gravity, switch means -disposed
to be operated by said one fuse device as it ro-
tates for completing said circuit through the
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other of éaid fuse devices, a hydraulic. escape-
ment time delay device, and holding means con~

trolled by said time delay device for engaging -

the upper end of said one fuse device to prevent

rotation thereof for a predetermined interval-

after engagement therewith.

17. In combination, a pair of fuse devices each
rotatably. mounted at one end and one normally
d'sposed to complete an electric circuit, means
for releasing said fuse devices at the other ends
on blowing thereof, switch means disposed to be
operated by said one fuse device as it rotates for
completing said circuit through the other of said
fuse devices, a hydraulic escapement time delay
device; a control lever pivotally mounted ad-
jacent the other end of said one fuse device, one
end of said control lever heing positioned in the
path of said one fuse device as it moves from ‘the
circuit completing position and spaced therefrom
_ to permit limited rotation after it blows, and the
" other end of said control lever being positioned
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resilient means for biasing said other end of said
lever into engagement with the upper end of said
one fuse device, and connecting means between
said time delay device and said control lever for
translating the delay action of the former to the
latter, whereby the rotation of said one fuse de~
vice is prevented for a predetermined interval.
20. In combination, a pair of fuse devices each
rotatably mounted at its lower end and one nor-
mally disposed to complete an electric circuit,

~ means for releasing said fuse devices at their

15

upper ends on blowing thereof for rotation under
the influence of gravity, switch means disposed
to be operated by said one fuse device as it ro-
tates for completing said circuit through the
other of said fuse devices, a hydraulic escape-
ment time delay device; a control lever pivotally

- mounted adjacent the upper end of said one fuse

20

in the path of said one fuse device as it moves .
toward said circuit completing position; resilient .

means for biasing said other end of said lever into
engagement with said one fuse device, and con-
necting means between sa2id time delay device and
said control lever for translating the delay ac-
tion of said time delay device thereto, whereby
the rotation of said one fuse device 1s prevented
for a predetermined interval.

18. In combination, a pair of fuse dev1ces ‘each
rotatably mounted at one end and one normally
disposed to complete an electric circuit, means
for releasing said fuse devices at the other ends
on blowing thereof, switch means disposed to be
operated by said one fuse device as it rotates for
completing said circuit through the other of said
fuse devices, a hydraulic escapement time delay
device; a control lever pivotally mounted adja-
cent the other end of said one fuse device, one
end of said control lever being positioned in the
path of said one fuse device as it moves from the
circuit completing position and spaced therefrom
to permit limited rotation after-it blows, and the
other end of said control lever being positioned

“in the path of said one fuse device as it moves

toward said circuit completing position; resilient

means for biasing said other end of said lever
into engagement with said one fuse device, and
lost motion link means interconnecting said time
delay device and said control lever for translat-
ing the delay action of said time delay device

thereto and permitting relative movement of said

control lever and said time delay device when
said one fuse device is moved toward the circuit
complet’ng position.

19. In combination, a pair of fuse dev1ces each
rotatably mounted at its lower end and one nor-
mally disposed to complete an electric circuit,
means for releasing said fuse devices at their
upper ends on blowing thereof for rotation under
the influence of gravity, switch means disposed
to be operated by said one fuse device as it ro-
tates for completing said circuit through the
other of said fuse devices, a hydraulic escape-
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device, one end of said control lever being posi-
tioned in the path of the upper end of said one
fuse device as it moves from the circuit com-
pleting position and spaced therefrom to permit
limited rotation after it is released, and the other
end of said control lever being positioned in the

,path of said upper end as said one fuse device is

moved toward said circuit completing position;
resilient means for biasing said other end of said
lever into engagement with the upper end of said
cne fuse device, and lost motion link means in-
terconnecting said time delay device and said
control lever and arranged and adapted to trans-
late the delay action of said time delay device
thereto and to permit relative movement there-
between when said one fuse device is moved to-
ward the circuit completing position.

21. In fuse restoring apparatus, in combina-
tion, a rotatably mounted fuse device, and a
rotatable member mounted in operative relation
to said fuse device, said rotatable member en-
gaging said fuse device when it is in the closed
circuit position and arranged and adapted to

retard rotation thereof as it rotates from said

closed circuit position.

- 22, In fuse restoring apparatus, in combina-
tion, a rotatably mounted fuse device, a rotatable
inember mounted in operative relation to said
fuse device, and spring means disposed to bias
said rotatable member into engagement with
said fuse device when it is in the closed circuit
position, said rotatable member also being dis-

- . posed in the path of said fuse device as it rotates
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ment time delay device; a control lever pivotally .

mounted adJa.cent the upper end of said one fuse-.

device,. one end of said control lever being posi-

tioned in the path of the ‘upper end of said one
fuse device as it moves from the circuit complet-
ing position and spaced therefrom .to permit
limited rotation d@fter it is released, and the other
"end of said control lever being positioned in the
path of said upper end as said one fuse device is
- moved toward said circuit completing position;
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from said closed circuit position.

23. In fuse restoring apparatus, in combina-
tion, a rotatably mounted fuse device, a rotatable
member mounted in operative relation to said
fuse device, spring means disposed to bias said
rotatable member into engagement with said fuse
device when it is in the closed circuit position, -
said rotatable member also being disposed in
the path of said fuse device as it rotates from said
closed circuit position, and time delay means
operatively connected to said rofatable member
for retarding the movement; thereof out of said
path. - :

24. In fuse restormg apparatus in combma-
tion, a fuse device rotatably mounted at one end
and disposed to be reléased for rotation from its
eircuit closing position on blowing of its fusible
element, a control lever rotatably mounted adja-
cent the other end of said fuse device, one end of

" said lever engaging said fuse device in its circuit
.closing position and the other end disposed in the
.path of said fuse device as it rotates therefrom

for retarding said rotation, and spring means
for biasing said control lever out of the path of
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said fuse device, said other end of said control
lever remaining out of the path of said fuse de-
vice until it is restored to said circuit closing
position,

25. In fuse restoring apparatus, in combina-

tion, a fuse device rotatably mounted at one end

and disposed to be released for rotation from its
circuit closing position on blowing of its fusible
element, a control lever rotatably mounted ad-
Jacen$ the other end of said fuse device, one end
of said lever engaging said fuse device in its
circuit closing position and the other end dis-
posed in the path of said fuse device as it rotates
therefrom for retarding said rotation, spring
means for biasing said control lever out of the
path of said fuse device, said other end of said
control lever remaining out of the path of said
fuse device until ‘it is restored to said circuit
closing position, and time delay means opera-
tively connected to said control lever for delaying
movement thereof out of said path for a pre-
determined interval after said fusible element
blows. ‘

26. In fuse restoring apparatus, in combina-
tion, a mechanical escapement timing device
arranged and adapted to delay the completion
of a circuit through the hext fuse device when
the preceding fuse device blows, and means for
reloading said escapement device on replace-
ment of safd preceding fuse device in its circuit
closing position.

27. In combination, g movably mounted fuse
mechanism adapted to complete an electric cir-
cuit and disposed to be released for movement
to an alternate position on blowing thereof,
switch means operable in response to movement
of said fuse-device to said alternate position for
completing said circuit through a second fuse
device, a time delay device, holding means dis-
posed to be controlled by said time delay device
for preventing movement of said first mentioned
fuse device to said alternate position for a pre-
determined interval after it blows, and adjustable
connecting means between said time delay device
and said hélding means whereby a wide range of
timing is obtained with a single adjustment of
said time delay device.

28. In combination, g rotatably mounted fuse
device for completing an electric circuis and dis-
posed to be released for rotation on blowing
thereof, switch means operable in response to the
rotation of said fuse device for completing said
circuit through a second fuse device, a mechani-
cal escapement time delay device, holding means
disposed to be controlled by said time delay de-
vice for preventing rotation of said first named
. fuse device for a predetermined interval after it
blows, and an adjustable linkage interconnecting
said time delay device and said holding means
whereby a wide range of timing is provided with
a single adjustment of said time delay device.

29. In fuse restoring apparatus, in combina-
tion, a rotatably mounted fuse device, a rotatable
member mounted in operative relation to said
fuse device, spring means biasing said rotatable
member into engagement with said fuse device
when it is in the circuit closed position, said ro-
tatable member also being disposed in the path
of said fuse device as it rotates from said closed
circuit position, a time delay device, and adjust-
able -connecting means between said rotatable
member and said time delay device whereby said
rotatable member is retarded. in-its movement
out of the path of said fuse device over a wide
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range of time adjustment with a single adjust-
ment of said time delay device.

30. In fuse restoring apparatus, in combina-

tion, a dropout fuse mechanism, a movable mem-
ber mounted in operative relation to said fuse
mechanism, a timing device having a member ro-
tatable through a predetermined distance at a
predetermined speed, a linkage interconnecting
said movable member and sdid rotatable member
for operating the former to a position to release
said dropotit fuse mechanism a predetermined
interval after blowing of a fusible element there-
in, and cam means cooperating with said linkage
for determining the portion of the movement of
said rotatable member controlling the length of -
said interval.
" 31, In fuse restoring apparatus, in combina-
tion, a rotatably mounted fuse device, a rotat-
able member mounted in operative relation to
said fuse device, a timing device having an arm
rotatable through a predetermined arc at a pre-
determined speed, a linkage interconnecting saig
rotatable member and said.arm for operating the
former to a position to release said fuse device a
predetermined interval after blowing of a fusible
element therein, cam means cooperating with
said linkage for determining the portion of the
arc of movement of said arm effective to delay
the release of said fuse device, and means for
adjusting the position of said cam means relative
to said linkage whereby different intervals are
obtainable,

32. A repeating fuse cut-out comprising, in
combination; a pair of rotatably mounted fuse
devices disposed to be released for rotation on
blowing thereof, one of said fuse devices being
normally connected in a circuit, g rotatably
mounted switch device disposed to cooperate with
said one fuse device on rotation thereof when
it blows for transferring said circuit to the other
of said fuse devices, a hydraulic escapement de-
vice for delaying the transfer of said circuit com-
prising a pair of flexible bellows members having
end walls and a movable dividing wall therebe-
tween having a restricted opening, a liquid filling
said bellows members, means for operatively con-
necting one of said rotatably mounted devices
during its rotation to said movable dividing wall

_ Whereby said liquid is forced through said re-
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stricted opening from one bellows member into
the other bellows member, a compression spring
disposed to cooperate with said one bellows mem-

‘ber for biasing it against the movement thereof

caused by said connecting means to restore it to
its normal position when the force causing said
movement is relieved, and externally operable
adjusting means for changing the action of said
escapement device in delaying the transfer of said
circuit.

33. The combination, with a pair of rotatably
mounted fuse devices and a transfer switch for
shifting a circuit from one fuse device to the
other in response to the rotation of said one fuse
device after blowing thereof ; of a hydraulic es- -
capement time delay device disposed to prevent
rotation of one of said fuse devices and thereby
closure of said transfer switch for a predeter-
mined interval after blowing of said one fuse
device comprising a flexible bellows filled with
liquid disposed to escape therefrom through. a
restricted aperture, and a spring inside said bel-
lows for extending the same; spring means, ro-
tatably mounted -lever means biased by said
spring means into engagement with said one fuse
device and restrained thereby until it is blown,
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‘and means operatively interconnecting said flex-
ible bellows and said lever means in such manner
that rotation of said lever means after being
released by said one fuse device is delayed while
said liquid is being forced through said aperture
by contraction of said bellows by said spring
means, said lever means being unrestrained by
said bellows when the former is rotated to its
normal position on rotation of said one fuse
device to its normal operative position, s aid bel-
lows thereupon being extended by said spring
therein. )

34. In fuse restoring apparatus, in combina-
tion, first and second fuse assemblies both nor-
mally located in operative position, said first fuse
assembly being normally connected to a circuit
and said second fuse assembly being normally
disconnected from said circuit at one end and
arranged and adapted to be automatically con-
nected to said circuit at said one end after oper-

ation of said first fuse assembly, a member re- .

leased for movement on operation of said first
fuse assembly for effecting the connection of said
second fuse assembly to said circuit. after said
meniber has moved through a predetermined ex-
tent, and a time delay mechanism operatively
connected to said member for retarding its move-
ment through said predetermined extent and in-
cluding a gear train and means operated thereby
for retarding rotation of the gears forming said
gear train, :

35. In fuse restoring apparatus, in combina-
tion, first and second fuse assemblies both nor-
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mally located in operative position, said first fuse

assembly being normally connected to a circuit
and said second fuse assembly being normally
disconnected from said circuit at one end and
arranged and adapted to be automatically con-
nected to said circuit at said one end after opera-
- tion of said first fuse assembly, a member re-
leased for movement on operation of said first
fuse assembly for effecting the connection of
said. second fuse assembly to said circuit after
said member has moved through a predetermined
" extent and s time delay mechanism operatively
connected to said member for retarding its move-
ment through said predetermined extent and in-
cluding a gear train and means operated thereby
for retarding rotation of the gears forming said

gear train, said time delay mechanism beiug re- .'

stored to its initial condition on restoration of

40

said . first fuse assembly to operative condition -

and connection in said circuit.

-36. In fuse restoring apparatus, in combina-
tion, first and second fuse assemblies, said first
fuse assembly being normally connected to a
circuit and including a movable contact member
adapted .to be moved to an alternate position
on’ operation of said first fuse assembly, said
second fuse assembly being normally discon-
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nected from said circuit at one end and includ-
ing a transfer contact member adapted to be
engaged by said movable contact member in its
alternate position for connecting said second fuse
assembly to said circuit at said one end, and
time delay mechanism associated with said first
fuse assembly for delaying the engagement of
said contact members for a predetermined time
after said first fuse assembly operates, said time
delay mechanism including a gear train and
means operated thereby for retarding rotation
of the gears forming said gear train.

37. In fuse restoring apparatus, in combina-
tion, first and second fuse assemblies disposed
in upright side-by-side relation, said first fuse
assembly being normally connected to a circuit
and including a movable contact member at its
lower end adapted to be rotated downwardly to
an alternate position on operation of said first
fuse assembly, said second fuse assembly being

" normally disconnected from said circuit ab its

jower end and including a transfer contact mem-
ber thereat adapted to be engaged by said mov-
able contact member in its alternate position
for connecting said second fuse assembly to said
circuit at its lower end, and time delay mecha-
nism associated with said first fuse assembly
for delaying the movement of said movable con-
tact member and thereby the engagement of said
contact members for a predetermined time after
said first fuse assembly operates, said time delay
mechanism’ including a gear train and means
operated thereby for retarding rotation of the
gears forming said gear train.

38. A repeating fuse cut-out comprising, in
combination; a pair of rotatably mounted fuse-
devices disposed to be released for- rotation on
blowing thereof, one of said fuse devices being
normally connected in:a circuit, a rotatably
mounted switch device disposed to cooperate with
said one fuse device on rotation thereof when
it blows for transferring said circuit to the other
of said fuse devices, a hydraulic escapement de-
vice for delaying the transfer of said circuit com-

_prising a pair of flexible bellows members having

end walls and a movable dividing wall therebe-
tween having a restricted opening, a liquid filling
said bellows members, means for operatively con-
necting one of said rotatably mounted devices
during its rotation to said movable dividing wall

" whereby said liquid is forced through said re-

stricted opening from one bellows member into
the other bellows member, and a compression
spring disposed to cooperate with said one-bel-
lows member for biasing it against the move-

" ment thereof caused by said connecting means

to restore it to its normal position when the force
causing said movement is relieved.

ALLAN RAMSEY.



