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54 Claims.

This invention relates to a repeating fuse con-
struction and is particularly directed to a con-
struction in which a device is provided which
recloses the circuit after the blowing of a fuse
and connects a fresh or reserve fuse in the cir-
cuit, such device being capable of repeating as
many times as the device is designed for.

The advantage of this automatic repeating fuse
construction is that the device lends itself to
transmission service and customer’s substation
service. Frequently in these services short-cir-
cuits occur due to any one of many causes, such
as a tree falling across a pair of lines, a pair of
lines being whipped together by a wind, a flash-
over, a temporary ground, or the branch of a tree
which in a violent wind may be blown against the
line. Under these and similar conditions it fre-
quently happens that the trouble is only tempo-
rary and that it elither ceases of itself or the fault
is burned out almost immediately.

This invention is designed to provide a device
which will take care of conditions such as out-
hned above, which will electrically disconnect the
‘blown fuse from the line, and after a predeter-

;mined brief interval immediately connect a re- :

serve or fresh fuse in the line, such device pro-
viding for the successive operation of as many
fuses as the device is equipped to handle, and to
provide a device of this type in which the time

idelay interval is obtained by an automatlc time 3

delay device.

Thi§ invention provides for the renewal of a
blow fuse without interrupting the service, and
objects of this invention are to provide a con-

struction which permits the ready removal and :

refusing of the blown fuse, which permits the
ready restoring of such refused fuse, and the au-
tomatic disconnecting of the next adjacent aux-
iliary or reserve fuse without at any time inter-
rupting the circuit during this restoring opera-
tion.

Further objects of this invention are to provide
a housed type of drop-out repeating fuse con-
struction in which as many housed types of fuses
may be related as required for the given number
of repetitions elected, and in which although
each fuse is housed, nevertheless it drops or
moves out of position after blowing and projects
from its particular housing, thus giving a visual

indication of the particular fuse that has blown. 3

Further objects of this invention are to provide
a construction in which no fuse has to be first
mechanically moved into place before it is ready
to operate upon the blowing of a preceding or
first fuse, in which the auxiliary or reserve fuses

10

+3

<
<

33

although mechanically in place are nevertheless
automatically electrically connected in service in
succession as the preceding fuse or fuses blow.

Further objects are to provide a housed type of
repeating fuse construction in which each fuse
unit is guided for sliding motion downwardly
away from the stationary contact carried by the
housing, in which this downward sliding motion
is restrained by the fuse link, in which means are
provided for biasing the tube towards its down-
ward motion, in addition to the biasing effected
by gravity, to insure positive action of the fuse
unit, and in which means are provided to facili-
tate the quick withdrawal of any remaining por-
tion of the fuse link after the fuse link has blown
to thereby secure a quick breaking of the circuit
within the fuse tube.

Purther objects are to provide a construction
in which repeating housed type of multiple fuses
are provided in such a manner that each fuse
unit is carried by the door of its housing and in
which the door may be pulled outwardly and
thereby may remove the fuse from the circuit,
automatic switch mechanism reestablishing the
circuit through the next succeeding fuse unit.

Further objects are to provide a construction
in which a blown. fuse or fuses may be readily
removed, refused, and replaced and when rocked
into position, will automatically disconnect the
succeeding fuse.

Further objects are to provide a drop-out fuse
construction of the repeating fuse type in which
the several fuse units are so made that positive
contact is maintained between the stationary
contact of the housing and the contact carried
by the fuse tube, which ultimately moves away
from the stationary contact, such positive con-
tact being maintained for an appreciable inter-
val of time to insure complete clearing of the fuse
tube prior to the breaking of the contact between
one of the fuse tube contacts and one of the con-
tacts carried by the housing, thus guarding
against any possibility of arcing at this point.

Further objects are to provide a repeating
fuse construction of the housed type in which
after a fuse blows and moves to circuit open
position, nevertheless the door for its housing
remains closed and thus protects the interior
thereof from the weather, and to provide a con-
struction in which the switch for connecting
the successive fuse unit is housed and located
at a point remote from the open end of the ex-
pulsion type of fuse employed in the device so
that not only is the switch protected from
weather at all times but additionally is pro-
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tected from any possibility of the fuse link whip-
ping into contact with any of the switch parts.

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

Pigure 1 is a vertical sectional view through
one form of the invention showing one of the
fuse units.

Figure 2 is a view showing a series of fuse
units as they appear when connected together
and in operative relation.

Figure 3 is a view partly broken away and in
section showing a further form of the invention.

Figure 4 is a fragmentary enlarged view of
the upper portion of a fuse unit showing a still
further form of the invention.

Figure 5 is a fragmentary sectional view show-
ing the timing element.

Referring to the drawings, particularly Fig-
ures 1 and 2, it will be seen that the device com-
prises a plurality of housings | which are pro-
vided with doors 2 equipped with manipulating

members or eyelets 3 and with removable upper .

covers 4 for the automatic connecting switch and
timing mechanism hereinafter described, such
covers being removably held in place in any
suitable manner as by means of the screws §.
If desired, the door 2 may be hinged as indicated
at 6 and may be either permanently hinged to
the casing or removable therefrom as desired.

If desired, the door may be formed of a phe-
nolic condensation product and the casing and
cover may, if desired, be formed of the same or
other insulating material. It is preferable,
however, to form the casing | or body portion
and the upper cover 4 of porcelain.

The door is provided with an upper transverse
stop web T against which the upper contact 8
of the fuse tube 8 normally bears. The lower
portion of the door may carry a stationary con-
tact 10 which in reality is a sleeve and slidably
receives the metallic sleeve |1 rigidly carried by
the fuse tube 9. The sleeve Il has projecting
pins 12 projecting from opposite sides thereof
which are normally held against downward mo-
tion by means of the shoulder portion or heel
portion {3 of a fuse link retracting and re-
strained spring member (4.

The member (4 tends to swing in a clockwise
direction and is restrained from such swinging

motion by means of the fuse link {9 which :

passes outwardly through the open lower end of
the fuse tube 9 and may pass through a slot 16,
see Figure 1, and over the connecting or bail
portion {1 of the spring urged member 4. In
reality, the member {4 has the arms or heel-
like portions I3 riding over a downwardly ta-
pered web 18 formed integrally with the sta-
tionary contact 10 carried by the door, though
the particular mode of imparting a yielding re-
tracting urge to the member {4 is immaterial.
(The member {4 is shown partly in section and
broken away in Figure 1.

However, it is to be noted that the member 14
is pivoted to the stationary contact {0 and that
the stationary contact 10 carries a thumb nut
19 which clamps the free end of the fuse link
{5, the fuse link, of course, extending from the
upper contact 8 of the fuse tube in the usual
manner.

The stationary lower contact of the housing
includes spring pressed fingers 20 which receive
between them and frictionally grip the contact
10 carried by the door and thus serve addition-
ally to releasably retain the door in closed posi-
tion. The door, however, may be pulled open,
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thus taking the fuse tube 9 with it when desired.
The spring fingers 20 are carried by a terminal
member 21 which is adapted to receive the in-
coming conductor 22, see Figure 2.

The upper contact member includes the ter-
minal member 23, see Figure 1, to which the
incoming upper conductor 23‘ is attached. This
upper contact also carries a pair of outwardly
extending arms 24 for supporting portions of
the timing mechanism and switch structure
hereinafter described. It also carries a flexible
leader 25 which connects the switch blade 26 with
the upper contact and also connects the down.-
wardly pressed contact member 27 hereinafter
described with the stationary upper contact so
as to insure good electrical connection between
the several parts.

It will be seen from the description thus far
given that the fuse tube 8 is freely slidable down-
wardly through the stationary contact 10 car-
ried by the door but is restrained from such slid-
ing motion by means of the fuse link. Obviously
when the fuse link ruptures, the fuse tube is
released and freely slides downwardly, thus
widely separating the upper contact 8 of the
fuse tube from the upper contact portion or
member 21 of the housing.

The member 21 is in reality a lever and is
pivoted, as indicated at 28, between the arms or
side plates 28. The lever or contact member 27
is spring urged downwardly by means of the
spring 28‘ and thus presses firmly against the
upper contact 8 of the fuse tube and urges the
fuse tube downwardly.

This rocking tendency for the lever 217 is also
imparted thereto by means of slotted links 29 piv-
oted at their lower ends to the lever 27 and re-
ceiving pins 30 in their slotted portions. The
pins 30 are carried by the switch carrying lever
or switch lever 31 which is pivotally mounted
between the members 24 and is urged by means
of the spring 32 in a counterclockwise direction
and inasmuch as the lever 31 carries the mov-
able arm 26 of the switch, it is obvious that the
switeh is biased or urged towards switch closed
position,

The stationary contact for the switch is indi-
cated at 33 in Figure 1 and receives the upper
connector 34, see Figure 2, which extends to the
next succeeding fuse and, of course, would be
connected to the terminal memher 23 thereof,
see Figure 1, as was described in connection with
Figure 1. The successive fuses are, of course,
similarly connected and as many as desired may
constitute the entire unit depending on how
many automatic operations are desired.

It is apparent, therefore, that under normal
conditions before any of the fuses have blown
that the line is connected through the first fuse
from the terminal member 23 to the lower ter-
minal member 21, see Figure 1.

The movable switch blade 26 is preferably of
laminated structure and is clamped between the
front face of the lever 31 and a plate 35. The
plate 35 has an outwardly projecting pair of
arms 36 which carry between them a roller 37
which rides on the cam face 38 of a channel-
shaped lever 39.

This lever 3% is pivoted, as indicated at 40,
between the plates 24 and pivotally carries the
head 41 of a metal bellows 42, the head 41 of such
member being provided with trunnion pins 43
which are received by the lever 3%8. The bellows
member or delay device is provided with an in-
termediate portion 44 which is pivoted by means




200. ELECTRIGII¥S Giftcs .,

13

- ,6 i

MAKERS & BREAKERS,

search Ros

21,780 _ 3

of the trunnion pins 45 between the arms 24. A
storage bellows 46 is also carried by the mem-
ber 44.

It is to be noted that the cam face 38 of the
cam lever is curved and provides a straighter
portion concaved downwardly, as indicated at
38’. The purpose of the peculiar shaping of the
cam lever is to retard the upward rocking motion
of the roller 37, as this roller rocks about the
center of the pivot pin 41 which supports the
main lever 3. However, when the roller travels
on the portion 38, it does not have to press the
lever 39 upwardly any farther and thus the
movable switch arm 26 makes a final quick clos-
ing motion, though the early and major portion
of its closing motion is slow.

If desired, the switch arm 26 may be supple-
mented by an arc finger 48 which leaves the sta-
tionary contact 33 after the arm 26 has broken
contact with such stationary contact 33.

The construction of the metal bellows delay
device will be better understood from Figure 5.
It will be seen that the bellows 42 communicates
with the bellows 46 by means of a small opening
49 preferably formed in a continuation of the
bellows 42 for simplicity of manufacture.

It will be seen also that the head 4§ is pro-
vided with a relatively large opening 50 so that
the actual retarding opening is the opening 49.
The bellows 42 is provided with a restoring spring
51 so that when pressure is removed from the
lever 39, see Figure 1, the bellows 42 will assume
its initial shape and draw the oil or other fAuid
from the storage bellows 46.

If desired, an adjusting screw 52, see Figure 1,
may be provided and carried by the lever 36 and
is adapted to engage the lever 39 when the parts
are in the position shown in Figure 1 to thus
prevent the bellows 42 from expanding to its
full extent if this shorter time is desired. Ob-
viously, if the bellows 42 is not fully extended,
the amount of movement of the bellows 42 be-
fore release of the switch arm 26 occurs is Iess.

The operation of the apparatus is as follows:
When the overload occurs and the fuse link 15
is severed, it is obvious that it is expelled from
the fuse tube under normal conditions, but if for
any reason, as, for example, a very small and
gradually applied overload should occur and a
small-remaining pertion of the fuse link 15 exists,
it is obvious that the spring member {4 will re-
tract such remaining portion of the fuse link
from the fuse tube.

At all events, the pins 12 are released as the
member (4 rocks out of the way of such pins and
the fuse tube slides downwardly. This downward
motion of the fuse tube is aided by the pressure
exerted by the contact member 27 which is spring
urged downwardly as described,

It also is to be noted that contact is main-
tained for an interval between the member 27
and the upper contact 8 of the fuse tube, thus
insuring clearing of the fuse tube prior to sep-
aration of the contact 8 from the member 27.
The slots in the links 29 permit the lever 27 to
freely follow the contact 8 downwardly though
the lever 31, which carries the switch arm 26, is
at this instant being retarded by the slow motion
or time delay mechanism.

However, when the fuse tube moves downward-
ly, it is obvious that the switch arm 28 is released
and starts towards closed position, the roller 37
riding on the end face of the cam member 39
and compressing the bellows 44, The switch arm
26 moves towards closed position and as it ap-
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proaches the final portion of the closing stroke,
the sudden release, due to the cam construction
hereinbefore described, occurs and the switch
closes with a snap action, thus connecting the
next succeeding fuse unit in the circuit.

When the door is pulled open, it is obvious
that the device may be refused and the door may
thereafter be rocked to closed position. The
lever 27 is now in the way of the upper contact
8. As the door is forced towards closed position,
the lever 27 is rocked back to the position shown
in Figure 1 and the parts again assume their posi-
tion, as shown in such figure, thus opening the
circuit to the next succeeding fuse unit and allow-
ing the refused fuse unit to now carry the load.
The arcing contact finger 48 is the last to leave
the contact 33, see Figure 1.

If desired, an insulating barrier 53 may be
formed integral with the body portion | and
may be interposed between the upper switch con-
tact 33 and the fuse unit.

It is to be noted that the opening and closing
of the door 2 does not open up the upper por-
tion of the housing. However, it is apparent that
the upper portion of the housing may be opened
if it is desired to inspect the timing mechanism
or the switch contacts.

The invention may take other forms, for in-
stance as shown in Figure 3. The door 54 may
be hinged to the body portion 55 and may have
an extension 54’ which constitutes the housing
for the timing mechanism and the connecting
switch.

Also in this form of the invention the fuse
tube 9 has its upper contact 8 in engagement with
a lever §6 pivoted at 5T and urged by the spring
58 in a counterclockwise direction. Additionally,
a relatively strong spring 59 is carried by the
upper stationary contact 60 and bears against the
upper contact 8 of the fuse tube and biases the
fuse tube downwardly. The spring 59, as indi-
cated in Pigure 3, may be bifurcated so that the
arms thereof are located on opposite sides of
the projecting tongue of the lever 56.

It is to be noted also that similarly to Figure 1,
the upper contact 80 carries a pair of side plates
6! between which the lever 56 is pivoted. The
lever §6 is provided with a projecting portion
having an outer rounded face 62. The project-
ing portion bears against a small cam-like lever
63 pivoted as indicated at 64 and contacting with
the head 85 of the bellows 66. )

The head 65 of the bellows has secured thereto
a pair of links located on opposite sides and in-
dicated by the reference character 61. These
links may be integral if desired and at all events
are provided with slotted portions 68 which are
guided by the pivot pins 69 projecting from oppo-~
site portions of the intermediate head 10 of the
bellows and pivoted to the side plates 61. The
storage bellows is indicated by the reference
character 11.

A convenient way of guiding the head 65 is
to provide such head with pins 12 extending from
opposite sides thereof and guided in slots 73
formed in the side plates 6f. The lever 5§ is
provided with a projecting portion to which the
movable contact arm 14 is secured. Additionally,
an arc finger 15 may be provided if desired. The
movable switch contact is adapted to engage the
upper stationary contact 16 which is provided
with the conductor receiving portion 17.

The operation of this device is substantially
similar to that previously described. When the
fuse blows, it is urged downwardly by the spring
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59 and by the lever 56. However, the motion of
the lever 58, and consequently of the movable
switch blade, is retarded by the timing device or
time delay device. The projecting portion of the
lever 56 rocks the lever 63 and consequently com-
presses the bellows 66. However, after the
rounded portion 62 ot the lever passes the point
18 of the cam lever 63, it is obvious that the
switch 14 will make a quick closing stroke, the
major portion of the closing stroke, however, be-
ing retarded by the time delay device as described.

In the form of the invention shown in Figure 4,
the body portion is indicated by the reference
character 19, the door by the reference character
80, and the removable cover for the connecting
switch and timing mechanism by the reference
character 81. However, it is to be distinctly
undestood that in any form of the invention
the door and the cover for the upper portion of
the apparatus may be either formed as an in-
tegral member, as shown in Figure 3, or may be
shown as separate members, for example as shown
in Figures 1 and 4.

The upper contact 8 of the fuse tube 3 is urged
downwardly by the contact member or lever 82
pivoted as indicated at 83 between the side plates
84 carried by the upper contact or terminal mem-
ber 85, the spring for the lever 82 being indicated
by the reference character 86. This contact mem-
ber 82 is connected with the terminal or sta-
tionary contact member by means of a flexible
leader or conductor 81. This conductor 81 also
extends to the movable arm 88 of the connect-
ing switch, such arm being formed of laminated

material and being clamped between the member ¢

89 and the main lever 80. The main lever is piv-
oted as indicated at 81 and is urged in a counter-
clockwise direction by means of the spring 92.
This main lever is bifurcated and is provided with
a curved downwardly and rearwardly extending
tongue-like portion 93 which bears against the
end of the contact lever or member 82 under
normal conditions.

It is to be noted that the movable switch arm
may be provided with an arc tip or contact 94 and
that the movable switch arm 88 is adapted to
engage the stationary switch contact 95.

The member 89 is provided with an extending
portion 96 bent approximately at right angles

thereto and terminating in a rounded end as

shown. This member 96, therefore, rigidly travels
with the lever 98 and may be said to form an
extension thereof. It engages the cam face 97 of
the cam lever or intermediate lever $8.

between the side frame plates 84 and is also
pivoted as indicated at (00 to the forward head
101 of the bellows time delay device, the active
bellows being indicated by the reference char-
acter 102 and the storage bellows by the refer-
ence character 103. The intermediate portion
104 of the bellows construction is pivoted as indi-
cated as 105 between the side frame plates.

The operation of this apparatus is substan-
tially similar to that previously described. As-
suming that the fuse blows, the fuse tube will
move downwardly and thereby allow the lever or
contact member 82 to follow the upper contact

8 of the fuse downwardly a sufficient distance to 7

insure clearing of the fuse tube before contact
is broken between the member 8 and the mem-
ber 82. Also as the lever or contact member 82
moves downwardly, it is apparent that it re-
leases the lever 94 as the tongue 93 of such lever

This |,
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90 is now free to rock in a counterclockwise
direction.

The arm or cam actuating member 96 rides
along the cam face 91 and rocks the lever 98
upwardly, thereby compressing the bellows. Con-
sequently the switch arm 88 executes the first
portion of its closing stroke slowly. However,
the cam portion 97 is so shaped that the latter
part of the closing motion of the switch arm
88 is made very quickly as previously described.

It will be seen that a novel form of housed
type of drop-out fuse has heen provided by this
invention in which a repeating fuse action is
obtained. Purther it will be seen that the fuse
blows and moves out of circuit closing position,
that is to say, separates certain of the contacts,
as previously described, after the fuse tube has
cleared itself. Further than this, the door of each
individual housing remains closed even when its
fuse has blown and thus protects the mechanism
from the action of the weather.

Additionally, it will be seen that a sliding type
of housed repeating drop-out fuse has been pro-
vided and that the fuse tube is biased towards
downward sliding motion. Also it will be noted
that the timing mechanism is very reliable in its
operation and is of simple construction. This
mechanism automatically connects the next ad-
jacent fuse in circuit after a predetermined inter-
val of time has elapsed.

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

We claim:

1. A repeating fuse construction comprising a
first fuse unit and a second fuse unit, a fuse
link in each fuse unit, an electric line normally
connected through said first fuse unit, said first
fuse unit including a fuse tube for the fuse link
mounted to move from operative to inoperative
position when said fuse link is ruptured, a nor-
mally open automatic switch carried by said first
fuse unit and actuated upon.movement of said
first fuse unit towards inoperative position for
connecting said second fuse unit in the electric
line upon blowing of said first fuse unit, and a
housing for said first fuse unit including a door,
said first fuse unit being movable from operative
to inoperative position while the door of the hous-
ing remains closed.

2. A repeating fuse construction comprising a
first fuse unit and a second fuse unit, a fuse link
in each fuse unit, an electric line normally con-
nected through said first fuse unit, said first fuse
unit including a fuse tube for the fuse link
mounted to move from operative position to in-
operative position when said fuse link is rup-
tured, a switch biased towards closed position
and normally held in open position by the fuse
tube of the first fuse unit, said switch, upon
closing, connecting the second fuse unit in the
electric line, a housing for sald first fuse unit,
said housing including a door, and said first fuse
unit being movable to inoperative position while
the door of the housing remains closed.

3. A repeating fuse construction comprising a
plurality of fuse units, the first fuse unit includ-
ing a housing having a door, a fuse tube mounted
within said housing and a -fuse link carried
within said fuse tube, means for guiding said fuse
tube for opening the electric circuit through said
first fuse unit by the mechanical motion of said
first fuse unit from operative to inoperative
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position independently of any motion of the
door, restraining means holding said first fuse
unit in place, said restraining means being held
by the fuse link of said first fuse unit, and a
normally open switch carried by said first fuse
unit for establishing connection through said
second fuse unit upon blowing of said first fuse
unit.

4. A repeating fuse construction comprising a
Plurality of fuse units, the first fuse unit inciud-
ing a housing having a doer, a fuse tube mounted
within said housing and a fuse link carried
within said fuse tube, means for guiding said
fuse tube for opening the electric circuit through
said first fuse unit by the mechanical motion
of said first fuse unit from operative to inopera-
tive position independently of any motion of the
door, restraining means holding said first fuse
unit in place, said restraining means being held
by the fuse link of said first fuse unit, and a
normally open switch carried by said first fuse
unit ior establishing connection through said
second fuse unit upon blowing of said first fuse
unit, said switch being carried within the hous-
ing of said first fuse unit.

5. A repeating fuse construction comprising a
plurality of fuse units, the first fuse unit includ-
ing a housing having a door, a fuse tube mounted
within said housing and a fuse link carried within
sald fuse tube, means for guiding said fuse tube
for opening the electric circuit through said first
fuse unit by the mechanical motion of said first
fuse unit from operative to inoperative position
independently of any motion of the door, restrain-

ing means holding said first fuse unit in place, @

said restraining means being held by the fuse link
of said first fuse unit, a normally open switch
carried by said first fuse unit for establishing
connection through said second fuse unit upon
blowing of said first fuse unit, and time delay
mechanism controlling the closing of said switch.

6. A repeating fuse construction comprising a
plurality of fuse units, the first fuse unit includ-
ing a housing having a door, a fuse tube mounted
within said housing and a fuse link carried within
said fuse tube, means for guiding said fuse tube
for opening the electric circuit through said first
fuse unit by the mechanical motion of said first
fuse unit from operative to inoperative position,
restraining means holding said first fuse unit in
place, said restraining means being held by the
fuse link of said first fuse unit, a normally open
switch carried by said first fuse unit for establish-
ing connection through said second fuse unit upon
blowing of said first fuse unit, and time delay
mechanism controlling the closing of said switch,
said time delay mechanism and said switch being
mounted within the housing of said first fuse unit,

7. A repeating fuse construction comprising a
plurality of fuse units, the first fuse unit including
a housing having a door, a fuse tube mounted
within said housing and a fuse link carried within
said fuse tube, means for guiding said fuse tube
for opening the electric circuit through said first
fuse unit by the mechanical motion of said first
fuse unit from operative to inoperative position,
restraining means holding said first fuse unit in
blace, said restraining means being held by the
fuse link of said first fuse unit, a normally open
switch carried by said first fuse unit for establish-
ing connection through said second fuse unit upon
blowing of said first fuse unit, and time delay
mechanism controlling the closing of said switch,
said time delay mechanism and said switch being
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mounted within the housing of said first fuse unit
and above said first fuse unit.

8. A repeating fuse construction comprising a
plurality of fuse units, the first fuse unit including
a housing having a door, a fuse tube mounted
within said housing and a fuse link carried within
said fuse tube, means for guiding said fuse tube
for opening the electric circuit through said first
fuse unit by the mechanical motion of said first
fuse unit from operative to inoperative position
independently of any motion of the door, re-
straining means holding said first fuse unit in
place, said restraining means being held by the
fuse link of said first fuse unit, a normally open
switch carried by said first fuse unit for establish-
ing connection through said second fuse unit upon
blowing of said first fuse unit, and time delay
mechanism controlling the closing of said switch,
said time delay mechanism and said switch being
mounted within the housing of said first fuse unit.

9. A repeating fuse construction comprising a
plurality of fuse units, the first fuse unit includ-
ing a housing having a door, a fuse tube mounted
within said housing and a fuse link carried within
said fuse tube, means for guiding said fuse tube
for opening the electric circuit through said first
fuse unit by the mechanical motion of said first
fuse unit from operative to inoperative position in-
dependently of any motion of the door, restraining
means holding said first fuse unit in place, said
restraining means being held by the fuse link of
said first fuse unit, a normally open switch car-
ried by said first fuse unit for establishing con-
nection through said second fuse unit upon blow-
ing of said first fuse unit, and time delay mech-
anism controlling the closing of said switch, said
time delay mechanism and said switch being
mounted within the housing of said first fuse unit
and above said first fuse unit.

10. A repeating fuse construction comprising a
first fuse unit and a second fuse unit, a fuse link
in each fuse unit, an electric line normally con-
nected through said first fuse unit, said first fuse
unit including a fuse tube for the fuse link mount-
ed to move from operative to inoperative position
when said fuse link is ruptured, restraining means
holding said first fuse tube in operative position
and controlled by the fuse link of said first fuse
unit, a switch carried by said first fuse unit for
cornnecting said second fuse unit in the electric
line upon blowing of said first fuse unit, and time
delay mechanism controlling the closing of said
switch, said time delay mechanism including
means following said first fuse tube through a
portion of its motion from operative to inoper-
ative position and maintaining electrical contact
therewith through such portion of the movement
of the first fuse tube.

11. A repeating fuse construction comprising
a first fuse unit and a second fuse unit, a fuse link
in each fuse unit, an electric line normally con-
nected through said first fuse unit, said first fuse
unit including a fuse tube for the fuse link mount-
ed to move from operative to inoperative position
when said fuse link is ruptured, restraining means
holding said first fuse tube in operative position
and controlled by the fuse link of said first fuse
unit, a switch carried by said first fuse unit for
connecting said second fuse unit in the electric
line upon blowing of said first fuse unit, and time
delay mechanism controlling the closing of said
switch, said time delay mechanism including
means following said first fuse tube through a
portion of its motion from operative to inoperative
position and maintaining electrical contact there-
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with through such portion of the movement of the
first fuse tube, said means being normally held in
its initial position by the first fuse tube and re-
straining the closing motion of said switch.

12. A repeating fuse construction comprising a
first fuse unit and a second fuse unit, a fuse link
in each fuse unit, ap electric line normally con-
nected through said first fuse unit, said first fuse
unit including a fuse tube for the fuse link mount-
ed to move from operative to inoperative posi-
tion when said fuse link is ruptured, restraining
means holding said first fuse tube in operative
position and controlled by the fuse link of said
first fuse unit, a switch carried by said first fuse
unit for connecting said second fuse unit in the
electric line upon blowing of said first fuse unit,
and time delay mechanism controlling the clos-
ing of said switch, said time delay mechanism
including a pivoted lever for following the first
fuse tube through a portion of its movement from
operative to inoperative position and maintain-
ing electrical contact therewith through such
portion of its movement.

13. A repeating fuse construction comprising
a first fuse unit and a second fuse unit, a fuse
link in each fuse unit, an electric line normally
connected through said first fuse unit, said flrst
fuse unit including a fuse tube for the fuse Iink
mounted to move from operative to inoperative
position when the fuse link of said first fuse unit
is ruptured, restraining means holding said first
fuse tube in operative position and controlled by
the fuse link of said first fuse unit, a switch car-
ried by said first fuse unit for connecting said
second fuse unit in the electric line upon blowing
of said first fuse unit, and time delay mechanism
controlling the closing of said switch, said time
delay mechanism including a pivoted lever for
following the first fuse tube through a portion
of its movement from operative to inoperative
position and maintaining electrical contact
therewith through such portion of its movement,
said pivoted lever being spring pressed towards
the first fuse tube and normally restraining said
switch from closing motion.

14, A repeating fuse construction comprising
3 first fuse unit and a second fuse unit, a fuse
link in each fuse unit, an electric line normally
connected through said first fuse unit, said first
fuse unit including a fuse tube for the fuse link
mounted to move from operative to inoperative
position when the fuse link of said first fuse unit
is ruptured, restraining means holding said first
fuse tube in operative position and controlled by
the fuse link of said first fuse unit, a switch car-
ried by said first fuse unit for connecting said
second fuse unit in the electric line upon blow-
ing of sald first fuse unit, and time delay mech-
anism controlling the closing of said switch, said
time delay mechanism including a pivoted lever
for following the first fuse tube through a por-
tion of its movement from operative to inopera-
tive position and maintaining electrical contact
therewith through such portion of its movement,
said pivoted lever being spring pressed towards
‘the first fuse tube and normally restraining sald
switch from closing motion and being independ-
ently movable towards said first fuse tube with-
out imparting motion to said switch.

15. A repeating fuse construction comprising 7

a first fuse unit and a second fuse unit, a fuse
link in each fuse unit, an electric line normally
connected through said first fuse unit, said first
fuse unit including a fuse tube for the fuse link
having an upper contact, a housing for said first
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fuse unit including a door, guiding means carried
by said door for slidably guiding the fuse tube
downwardly while said door remains closed,
means restraining the downward motion of said
fuse tube and controlled by the fuse link of said
first fuse unit, a switch mounted in the upper
portion of said housing above said fuse tube and
including a stationary contact and a movable
switch arm adapted to engage said stationary
contact and biased towards switch closed posi-
tion, time delay mechanism for controlling the.
closing motion of said switch, said switch when
in closed position connecting said second fuse
unit in the electric line, and & spring pressed
metal lever bearing against the upper contact of
the first fuse tube and urging said first fuse tube
downwardly and establishing electrical contact
with the upper contact of said first fuse tube,
said lever normally restraining said switch from
closing motion and releasing said switch when
said first fuse tube has blown and moves down-
wardly.

16. A repeating fuse construction comprising
a first fuse unit and a second fuse unit, a fuse
link in each fuse unit, an electric line normally
connected through said first fuse unit, said first
fuse unit including a fuse tube for the fuse link
having an upper contact, a housing for said first
fuse unit including a door, guiding means car-
ried by said door for slidably guiding the fuse
tube downwardly while said door remains closed,
means restraining the downward motion of said
fuse tube and controlled by the fuse link of said
first fuse unit, a switch mounted in the upper
portion of said housing above said fuse tube and
including a stationary contact and a movable
switch arm adapted to engage said stationary
contact and biased towards switch closed posi-
tion, time delay mechanism for controlling the
closing motion of said switch, said switch when
in closed position connecting said second fuse
unit in the electric line, a spring pressed metal
lever urging said first fuse tube downwardly and
establishing electrical contact with the upper
contact of said first fuse tube, and a slotted link
operatively connecting said metal lever and said
movable switch arm and normally restraining
said movable switch arm from closing motion.

17. A repeating fuse construction comprising
a first fuse unit and a second fuse unit, a fuse
link in each fuse unit, an electric line normally
connected through said first fuse unit, said first
fuse unit including a fuse tube for the fuse link
mounted to move from operative to inoperative
position when the fuse link of said first fuse unit
is ruptured, a switch carried by said first fuse
unit for connecting said second fuse unit in the
electric line upon blowing of said first fuse unit,
time delay mechanism for delaying the closing
motion of said switch and including a main bel-
lows adapted to contain a fluid and a storage bel-
lows communicating therewith by a restricted
orifice and into which said fluid is adapted to be
forced upon the closing motion of said switch,
and a housing for said first fuse unit including
a door, said first fuse unit being movable from
operative to inoperative position while the door
of the housing remains closed.

18. A repeating fuse construction comprising
a first fuse unit and a second fuse unit, a fuse
link in each fuse unit, an electric line normally
connected through said first fuse unit, said first
fuse unit including a fuse tube for the fuse link
mounted to move from operative position to in-
operative position when the fuse link of said




first fuse unit is ruptured, a switch biased to-
wards closed position and normally held in open
position by the fuse tube of the first fuse unit,
said switch, upon closing, connecting the second
fuse unit in the electric line, time delay mecha-
nism for delaying the closing motion of said
switch and including a main bellows adapted to
contain a fluid and a storage bellows communi-
cating therewith by a restricted orifice and into
which said fluid is adapted to be forced upon the
closing motion of said switch, a housing for said
first fuse unit, said housing inciuding a door,
and sald first fuse unit being movable to inop-
erative position while the door of the housing
remains closed.

19. A repeating fuse construction comprising a
first fuse unit and a second fuse unit, an elec-
tric line normally connected through said first
fuse unit, said first fuse unit having stationary
contacts and a fuse tube having spaced contacts,
a fuse link electrically connecting said spaced
contacts, casing means enclosing at least said
first fuse unit, guiding means slidably holding
said fuse tube with the spaced contacts in en-
gagement with said stationary contacts, means
controlled by said fuse link for normally holding
said fuse tube against sliding motion, and switch
means controlled by the position of said first fuse
unit for connecting the electric line through said
second fuse unit when said first fuse unit has
blown.

20. A repeating fuse construction comprising
g first fuse unit and a second fuse unit, an elec-
tric line normally connected through said first
fuse unit, said first fuse unit having stationary
contacts and a fuse tube having spaced contacts,
a fuse link electrically connecting said spaced
contacts, casing means enclosing at least said

- first fuse unit, guiding means slidably holding
said fuse tube with the spaced contacts in en-
gagement with said stationary contacts, means
controlled by said fuse link for normally holding
said fuse tube against sliding motion, switch
means controlled -by the position of said first
fuse unit for connecting the electric line
through said second fuse unit when said first
fuse unit has blown, and time delay means con-
trolling the closing of said switch.

21. A repeating electrical device comprising a
first cut-out and a second cut-out, an electric
line normally connected through said first cut-
out, said first cut-out having stationary contacts
and a fuse tube having spaced contacts, a fuse
link electrically connecting said spaced contacts,
casing means enclosing at least said first cut-out,
guiding means slidably holding said fuse tube
with the spaced contacts in engagement with
said stationary contacts, means controiled by
said fuse link for normally holding said fuse tube
against sliding motion, and switch means con-
trolled by the position of said fuse tube for con-
necting the electric line through said second cut-
out when said first cut-out has blown.

22. A repeating electrical device comprising a
first cut-out and a second cut-out, an electric
line normally connected through sald first cut-
out, said first cut-out having stationary contacts
and a fuse tube having spaced contacts, a fuse
link electrically connecting said spaced contacts,
casing means enclosing at least said first cut-out,
guiding -means slidably holding said fuse tube
with the spaced contacts in engagement with
sald stationary contacts, means controlled by
said fuse link for normally holding said fuse tube
against sliding motion, and switch means con-
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trolled by the position of said fuse tube for con-
necting the electric line through said second cut-
out when said first cut-out has blown, said fuse
tube moving Iongitudinally when said fuse tube
moves from operative to inoperative position and
being movable laterally when said fuse tube is
moved back into operative position. )

23. A repeating electrical device comprising a
first cut-out and a second cut-out, an electric
line normally connected through said first cut-
out, said first cut-out having stationary contacts
and a fuse tube having spaced contacts, g fuse
link electrically connecting said spaced contacts,
casing means enclosing at least said first cut-out,
guiding means slidably holding said fuse tube with
the spaced contacts in engagement with said
stationary contacts, means controlled by said
fuse link for normally holding said fuse tube
against sliding motion, switch means controlled
by the position of said fuse tube for connecting
the electric line through said second cut-out when
said first cut-out has blown, and time delay
means controlling the closing of said switch
means.

24. A repeating electrical device comprising a
first cut-out and a second cut-out, an electric
line normally connected through said first cut-
out, said first cut-out having stationary contacts
and a fuse tube having spaced contacts, a fuse
link electrically connecting said spaced contacts,
casing means enclosing at least said first cut-out,
guiding means slidably holding said fuse tube
with the spaced contacts In engagement with
said stationary contacts, means controlled by said
fuse link for normally holding said fuse tube
against sliding motion, switch means controlled
by the position of said fuse tube for connecting
the electric line through said second cut-out
when said first cut-out has blown, and time delay
means controlling the closing of said switch
means, said fuse tube moving longitudinally
when said fuse tube moves from operative to
inoperative position and being movable laterally
when said fuse tube is moved back into operative
position.

25. A repeating fuse construction comprising
a first fuse unit and a second fuse unit, said first
fuse unit having a casing provided with station-
ary contacts, a fuse tube having spaced contacts,
a fuse link electrically joining said spaced con- -
tacts, said casing having a door, guiding means
carried by said door and slidably guiding said
fuse tube, means controlled by said fuse link for
normally restraining the sliding motion of said
fuse tube and holding said spaced contacts in
engagement with said stationary contacts, said
casing having an open lower portion, said fuse
tube being slidable towards said open lower por-
tion while said door remains closed, an electric
line normally connected through said first fuse
unit, and switch means controlled by the position
of the fuse tube of said fuse unit for connecting
the electric line through said second fuse unit
when said first fuse unit has blown.

26. A repeating fuse construction comprising a
first fuse unit and a second fuse unit, an electric
line normally connected through said first fuse
unit, said first fuse unit having stationary con-
tacts and a fuse tube having spaced contacts, a
fuse link electrically connecting said spaced con-
tacts, casing means enclosing at least said first
fuse unit, guiding means slidably holding said
fuse tube with the spaced contacts in engage-
ment with said stationary contacts, means con-
trolled by said fuse link for normally holding
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said fuse tube against sliding motion, switch
means controiled by the position of said first
fuse unit for connecting the electric line through
said second fuse unit when said first fuse unit
has blown, and time delay means controlling the
closing of said switch, said time delay means de-
laying the initial clcsing motion of said switch
after said switch has started to close.

" 21. A repeating electrical device comprising a
first cut-out and a second cut-out, an electric
line normally connected through said first cut-
out, said first cut-out having stationary contacts
and a fuse tube having spaced contacts, a fuse
link electrically connecting said spaced contacts,
casing means enclosing at least said first cut-
out, guiding means slidably holding said fuse
tube with the spaced contacts in engagement
with said stationary contacts, means controlled
by said fuse link for normally holding said fuse
tube against sliding motion, switch means con-
trolled by the position of said fuse tube for con-
necting the electric line through said second
cut-out when said first cut-out has blown, and
time delay means controlling the closing of said
switch means, said time delay means delaying
the initial closing motion. of said switch after
said switch has started-to close.

28. A repeating electrical device comprising a
first cut-out and a second cut-out, an electric
line normally connected through said first cut-
out, said first cut-out having stationary contacts
and a fuse tube having spaced contacts, a fuse
link electrically connecting said spaced contacts,
casing means enclosing at least said first cut-out,
guiding means slidably holding said fuse tube
with the spaced contacts in engagement with said
stationary contacts, means controlled by said
fuse link for normally holding said fuse tube
against sliding motion, switch means controlled
by the position of said fuse tube for connecting
the electric line through said second cut-out
when said first cut-out has blown, and time delay
means controlling the closing of sald switch
means, said fuse tube moving longitudinally
when said fuse tube moves from operative to in-
operative position and being movable laterally
when said fuse tube is moved back into operative
position, said time delay means delaying the
initial closing motion of said switch after said
switch has started to close.

29, In a device of the class described, a fuse
unit including a housing having a pair of input
terminal members and & pair of output terminal
members, said housing having a door, a fuse tube
mounted within said housing and carried by said
door and a fuse link carried within said. fuse
tube, means for guiding said fuse tube for open-
ing the electric circuit through said fuse unit by
the mechanical motion of said fuse unit from
operative to inoperative position, restraining
means holding said fuse umit in place, said re-
straining means being heid by the fuse link of
said fuse unit, and a normally open switch car-
ried by said fuse unit for establishing connection
trom one of said input terminal members to one
of said output terminal members upon blowing of
said fuse unit.

30. In a device of the class described, a fuse
unit including a housing having a pair of input
terminal members and a pair of. output terminal
members, said housing having a door, a fuse tube
mounted within said housing and a fuse link
carried within said fuse tube, means for guiding
sald fuse tube for opening the electric circuit
through said fuse unit by the mechanical motion
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of said fuse unit from operative to inoperative
position, restraining means holding said fuse unit
in place, said restraining means being held by the

‘fuse link of said fuse unit, a normally open switch

carried by said fuse unit for establishing connec-
tion from one of said input terminal members to
one of said output terminal members upon blow-
ing of said fuse unit, and time delay mechanism
dontrolling the closing of said switch.

31. A repeating automatic circuit interrupting
switch structure comprising a first interrupting
switch and a second interrupting switch, an elec-
trical line normally connected through said first
interrupting switch, said first interrupting switch
having stationary contacts and an arcing tube
open at its lower end and having spaced contacts,
an expulsible conductor in said tube connecting
said spaced contacts and releasably held therein,
casing means enclosing said first interrupting
switch, guiding means slidably holding said tube
with the spaced contacts in engagement with said
stationary contacts, latching means normally
holding said tube against sliding motion, means
operable on overload in said circuit to release said
conductor and said latching means, and circuit
closing switch means controlled by the position
of the first interrupting switch for connecting
said electrical line through said second interrupt-
ing switch when said tube has moved to open
circuit position.

32. A repeating automatic circuit interrupting
switch structure comprising a first interrupting
switch and a second interrupting switch, an elec-
trical line normally connected through said first
interrupting switch, said interrupting switch hav-
ing stationary contacts and an arcing tube having
spaced contacts, an expulsible conductor elec-
trically connecting said spaced contacts, guiding
means slidably holding said tube with the spaced
contacts in engagement with said stationary con-
tacts, latch means responsive to an overload in
said circuit normally holding said tube against
sliding motion, and a circuit closing switch con-
trolled by the first interrupting switch for con-
necting the electrical line through said second
interrupting switch when the first interrupting
switch has interrupted said circuit.

33. A repeating automatic circuit interrupting
switch structure comprising a first interrupting
switch and a second interrupting switch, an elec-
trical line normally connected through said first
interrupting switch, said interrupting switch hav-
ing stationary contacts and an arcing tube having
spaced contacts, an expulsible conductor elec-
trically connecting said spaced contacts, guiding
means slidably holding said tube with the spaced
contacts in engagement with said stationary con-
tacts, latch means responsive to an overload in
said circuit normally holding said tube against
sliding motion, a circuit closing switch controlled
by the first interrupting switch for connecting the
electrical line through said second interrupting
switch when the first interrupting switch has
interrupted said circuit, and time delay means
controlling the closing of said ecircuit closing
switch.

34. A repeating automatic circuit interrupting
switch structure comprising a first interrupting
switch and a second interrupting switch, an elec-
trical line normally connected through said first
interrupting switch, said interrupting switch hav-
ing stationary contacts and an arcing tube having
spaced contacts, an expulsible conductor elec-
trically connecting said spaced contacts, guiding
means slidably holding said tube with the spaced
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contacts in engagement with said stationary con-
tacts, latch means responsive to an overload in
said circuit normally holding said tube against
sliding motion, and a circuit closing switch con-
trolled by the first interrupting switch for con-
necting the electrical line through said second
interrupting switch when the first interrupting
switch has interrupted said circuit, said tube
moving longitudinally when said tube moves from
operative to inoperative position and being mov-
able laterally when said tube is moved back into
operative position.

35. A repeating automatic circuit interrupting
switch structure comprising a first interrupting
switch and a second interrupting switch, an elec-
trical line normally connected through said first
interrupting switch, said interrupting switch hav-
ing stationary contacts and an arcing tube having
spaced contacts, an expulsible conductor elec-
trically connecting said spaced contacts, guiding
means slidably holding said tube with the spaced
contacts in engagement with said stationary con-
tacts, latch means responsive to an overload in
said circuit normally holding said tube against
sliding motion, a circuit closing switch controlled
by the first interrupting switch for connecting the
electrical line through said second interrupting
switch when the first interrupting switch has
interrupted said circuit, and time delay means
controlling the closing of said circuit closing
switch, said tube moving longitudinally when said
tube moves from operative to inoperative position
and being movable laterally when sald tube is
moved back into operative position.

36. A repeating automatic circuit interrupting
switch structure comprising a first interrupting
switch and a second interrupting switch, an elec-
trical line normally connected through said first
interrupting switch, said first interrupting switch
having stationary contacts and an arcing tube
having spaced contacts, an expulsible conductor
electrically connecting said spaced contacts, a
housing enclosing said first interrupting switch
and having an open front and bottom, a door on
the oven front of sald housing, guiding means
mounted on said door slidably holding said tube
with the spaced contacts in engagement with said
stationary contacts. latch means responsive to an
overload in said circuit normally holding said
tuhe apainst sliding motion. and a circuit closing
switch controlled by the first interrupting switch
for connecting the electrical line through said
second interruptine switch when the first inter-
runting switch has interrupted said circuit.

37. A repeating automotic circuit interrupting :

switch structure comuorising a first interrupting
switch and a second interruvtine switch, an elec-
trical line normally connected through said first
interrupting switch, said first interrupting switch
having stationary contacts and an arcing tube
having svaced contacts, an expulsible conductor
electrically connecting said spaced contacts, a
housing enclosing said first interrupting switch
and having an open front and bottom. a door on
the open front of the housing, guiding means
mounted on said door slidably holding said tube
with the spaced contacts in engagement with
said stationary contacts, latch means responsive
to an overload in said circuit normally holding
said tube against sliding motion, a circuit clos-
ing switch controlled by the first interrupting
switch for connecting the electrical line through
said second interrupting switch when the first in-
terrupting switch has interrupted said circuit,
and time delay means controlling the closing of
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said circuit closing switch, said time delay means
delaying the initial closing motion of the closing
switch as said closing switch has started to close.

38. A repeating automatic circuit interrupting
switch structure comprising a first interrupting
switch and a second interrupting switch, an elec-
trical line normally connected through said first
interrupting switch, said interrupting switch hav-
ing stationary contacts and an arcing tube hav-
ing spaced contacts, an expulsible conductor elec-
trically connecting said spaced contacts, guiding
means slidably holding said tube with the spaced
contacts in engagement with said stationary con-
tacts, latch means responsive to an overload in
said circuit normally holding said tube against
sliding motion, a circuit closing switch controlled
by the first interrupting switch for connecting
the electrical line through said second interrupt-
ing switch when the first interrupting switch has
interrupted said circuit, said tube moving longi-
tudinally when said tube moves from operative
to inoperative position and being movable later-
ally when said tube is moved back into operative
position, and time delay means controlling the
closing of said circuit closing switch, said time
delay means delaying the initial closing motion
of the closing switch as said closing switch has
started to close.

39. A repeating automatic circuit interrupting
switch comprising a first interrupting switch and
a second interrupting switch, an electrical line
normally connected through said first interrupt-
ing switch, said first interrupting switch includ-
ing an insulating housing having an open bot-
tom, an arcing tube with an expulsible conductor
therein, pivotally mounted means supporting said
arcing tube, movable latch means to engage and
hold the tube in closed circuit position, means
to release the tube from the latch by the bodily
movement of said tube through said open bot-
tom, and a circuit closing switch controlled by
the first interrupting switch for connecting the
electrical circuit through said second interrupt-
ing switch.

40. A repeating automatic circuit interrupting
switch comprising a first interrupting switch and
a second interrupting switch, an electrical line
normally connected through said first interrupt-
ing switch, said first interrupting switch includ-
ing an insulating housing having an open bot-
tom, an arcing tube with an expulsible conductor
therein, pivotally mounted means supporting said
arcing tube, movable latch means to engage and
hold the tube in closed circuit position, means
to release the tube from the latch by the bodily
movement of said tube through said open bot-
tom, a circuit closing switch controlled by the
first interrupting switch for connecting the elec-
trical circuit through said second interrupting
switch, and time delay means controlling the
closing of the circuit closing switch.

41. A repeating automatic circuit interrupting
switch structure comprising a first interrupting
switch and a second interrupting switch, an elec-
trical line normally connected through said first
interrupting switch, said first interrupting switch
including an insulating housing having an open
bottom, an arcing tube which is movable between
closed circuit and open circuit positions, an ex-
pulsible conductor within said arcing tube, means
to latch the tube in closed circuit position by an
approximately lateral motion of the tube, means
to release the tube from closed circuit position by
the bodily movement of the tube through said
open bottom, and a circuit closing switch con-




10

trolled by the first interrupting switch for con-
necting the electrical circuit through said second
interrupting switch.

42. A repeating automatic circuit interrupting
switch structure comprising a first interrupting
switch and a second interrupting switch, an elec-
tical line normally c¢rnnected through said first
interrupting switch, said interrupting switch hav-
ing stationary contacts and an arcing tube hav-
ing spaced contacts, an expulsable conductor elec-
trically connecting said spaced contacts, guiding
means slidably holding said tube with the spaced
contacts in engagement with said stationary con-
tacts, latch means responsive to an overload in
said circuit normally holding said tube against
sliding motion, a circuit closing switch controlled
by the first interrupting switch for connecting
the electrical line through said second interrupt-
ing switch when the first interrupting switch has
interrupted said circuit, said tube moving longi-
tudinally when said tube moves from operative
to inoperative position and being movable later-
ally when said tube is moved back into operative
position, and time delay means controlling the
closing of the circuit closing switch.

43, A housed type of cut-out comprising a cas-
ing having an open portion, a door for closing
the open portion of said casing, a fuse tube, said
fuse tube being carried by said door and movable
with respect to said door, and a fuse link within
said fuse tube restraining said fuse tube from
motion with respect to said door, said casing
having a pair of stationary contacts and said fuse
link normally electrically connecting said con-
tacts, said fuse tube having at least one contact
engaging a stationary contact of said casing and
movable therefrom when said fuse tube moves
with respect to said door upon rupture of said
fuse link, said door having a part rigid therewith
and constituting an anchor point for said fuse
link, the motion of said fuse tube upon rupture
of said fuse link causing rapid withdrawal of any
remaining unburned portion of the fuse link from
said fuse tube.

44 A housed type of cut-out comprising a cas-
ing having an open portion, a door for closing the
open portion of said casing, a fuse tube, said fuse
tube being carried by said door and movable with
respect to said door, a fuse link within said fuse
tube restraining said fuse tube from motion with
respect to sald door, said casing having a pair of
stationary contacts and said fuse link normally
electrically connecting said contacts, said fuse
tube having at least one contact engaging a sta-
tionary contact of said casing and movable there-
from when said fuse tube moves with respect to
sald door upon rupture of said fuse link, and
means biasing said fuse tube towards motion with
respect to said door, said door having a part
rigid therewith and constituting an anchor point
for said fuse link, the motion of said fuse tube
upon rupture of said fuse link causing rapid
withdrawal of any remaining unburned portion
of the fuse link from said fuse tube.

45. In a drop-out fuse device, in combination,
a movable fuse tube disposed to be operatively
mounted In an upright position, a terminal mem-
ber at each end of said fuse tube, latching means
controlled by the fusible element of said device
and cooperating with the lower portion of said
fuse tube for holding it in said upright operative
position thereby leaving the upper terminal mem-
ber of said fuse tube free of retaining means, a
spring, and a rotatably mounted contact finger
arranged and adapted to be biased into contact
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engagement with said upper terminal membcr by
said spring.

46. An automatic fuse restoring mechanism
comprising, in combination, a pair of fuse devices
each having terminal members interconnected by
a fusible element and one of said fuse devices be-
ing normally connected in an electric circuit,
means slidably supporting said fuse devices ad-
jacent the lower portion of said fuse devices,
latching means controlled by said fusible ele-
ments for holding said fuse devices in opera-
tive position in said support means, and switch
means arranged and adapted to be operated on
movement of said one fuse device from its opera-
tive position to shift said circuit to the other fuse
device.

47. An automatic fuse restoring mechanism
comprising, in combination, a pair of quick action
expulsion fuse devices each having spaced con-
tacts interconnected by a fusible element and one
of said devices being normally connected in an
electric circuit, guide means slidably supporting
said fuse devices adjacent the lower portion of
said fuse devices, latching means individual to
each fuse device and releasable by blowing of the
fusible element therein for locking said fuse de-
vices in operative position in said guide means,
and transfer switch means arranged and adapted
to be operated on movement of said one fuse de-
vice from its operative position to shift said cir-
cuit to the other fuse device.

48. An automatic fuse restoring mechanism
comprising, in combination, a pair of guick ac-
tion expulsion fuse devices mounted in an upright
position, upper and lower terminal members on
each fuse device adapted to be interconnected by
a fusible element, circuit means normally con-
necting one of said fuse devices in an electric
circuit at its upper terminal member while the
other fuse device is disconnected therefrom at
its upper terminal member, a sleeve individual
to each fuse device for slidably supporting it
therein, latching means individual to each fuse
device for locking them in operative position in
said sleeves and permitting downward movement
through said sleeves on blowing of the fusible ele-
ments therein, and transfer switch means ar-
ranged and adapted to be operated on movement
of said one fuse device from its operative po-
sition to shift said circuit to the other fuse de-
vice, said one fuse device in operated position be-
ing disconnected from said circuit means at its
upper terminal member and said other fuse de-
vice being connected thereto at its upper ter-
minal member.

49, An automatic fuse restoring mechanism
comprising, in combination, a pair of fuse de-
vices each having terminal members intercon-
nected by a fusible element and one of said fuse
devices being normally connected in an electric
circuit, means slidably supporting said fuse de-
vices adjacent the lower portion of said fuse de-
vices, latching means controlled by said fusible
elements for holding said fuse devices in opera-
resilient
means biasing said fuse devices for movement
relative to the support means and restrained by
said latching means, and switch means arranged
and adapted to be operated on movement of said
one fuse device from its operative position to
shift said circuit to the other fuse device.

50. An automatic fuse restoring mechanism
comprising, in combination, a pair of quick action
expulsion fuse devices each having spaced con-
tacts interconnected by a fusible element and one




of said devices being normally connected in an
electric circuit, guide means slidably supporting
said fuse devices adjacent the lower portion of
said fuse devices, latching means individual to
each fuse device and releasable by blowing of the
fusible element therein for locking said fuse de-
vices in operative position in said guide means,
spring means tending to release said latching
means, transfer switch means arranged and
adapted to be operated on movement of said one
fuse device from its operative position to shift
said circuit to the other fuse device, and addi-
tional spring means restrained by said one fuse
device as long as it remains in its operative po-
sition for biasing said transfer switch to its oper-
ated position.

51. An automatic fuse restoring mechanism
comprising, in combination, a pair of quick ac-
tion expulsion fuse devices mounted in an up-
right position, upper and lower terminal members
on each fuse device adapted to be interconnected
* by a fusible element, circuit means normally con-
necting one of said fuse devices in an electric cir-
cuit at its upper terminal member while the other

fuse device is disconnected therefrom at its upper ¢

terminal member, a sleeve individual to each fuse
device for slidably supporting it therein adjacent
the lower portion of the device, latching means
individual to each fuse device for locking them

in operative position in sald sleeves and permit- 3

ting downward movement through said sleeves
on blowing of the fusible elements therein, spring
means tending to release said latching means by
biasing said fuse devices axially downwardly

through said sleeves, transfer switch means ar- @

ranged and adapted to be operated on movement
of said one fuse device from its operative posi-
tion to shift said circuit to the other fuse device,
and additional spring means restrained by said
one fuse device as long as it remains in its oper-
ative position for biasing said transfer switch
to its operative position, said one fuse device in
operated position being disconnected from said
circuit means at its upper terminal member and
sald other fuse device being connected thereto
at its upper terminal member.
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52. In combination, a sleeve member constitut-
ing a terminal, a fuse tube slidable in said sleeve
member, a second terminal at one end of said
fuse tube, said fuse tube being provided with
an axial bore for positioning a fusible element
therein to interconnect said terminals, a lever
rotatably mounted on said sleeve member about
an axis remote from the other end of said fuse
tube and restrained from rotation by said fusi-
ble element, spring means biasing said fuse tube
for movement relative to said sleeve member, and
operating means movable with said fuse tube
and engaging said lever close to its axis of rota-
tion and remote from said other end of said fuse
tube.

53. In a fuse device, in combination, a housing,
a fuse tube having an axial bore for a fusible
element one end of which is open, said fuse tube
being slidably mounted adjacent its open end in
said housing, spring means biasing said fuse tube
for movement relative to said housing, a lever
controlled by said fusible element and opposing
the action of said spring means, said lever being
rotatably mounted on said housing remote from
the open end of said fuse tube, and an operating
arm carried by said fuse tube and engaging said
lever near its axis of rotation and remote from
the open end of said fuse tube.

54. In a fuse device, in combination, a housing,
a fuse tube having an axial bore for a fusible ele-
ment one end of which is open, said fuse tube be-
ing slidably mounted adjacent its open end in
said housing, spring means biasing said fuse tube
for movement relative to said housing, a lever ro-
tatably mounted at one end on said housing, the
other end of said lever being positioned adjacent
the open end of said fuse tube, a flexible conduc-
tor connected to said fusible element and extend-
ing over said other end of said lever for holding
it against the action of said spring means, and
detent means carried by said fuse tube and en-
gaging said lever near its axis of rotation and re-
mote from said open end of said fuse tube,
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