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tralia, Mo., assignors to A. B. Chance Company,
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40,756, now Patent No. 2,537,348, dated January
¢, 1951. Divided and this application Uecem-
ber 29, 1950, Serial No. 203,380

(Cl. 200—114)

12 Claims.
1

The present invention relates to fused drop-
out cut-cuts, and is particularly concerned with
automatic fuse devices cf the type adapted to be
used upon transmission lines for interrupting the
flow of current when the current exceeds a pre-
determined amount, the interruption being ac-
companied by the melting of the fuse and the ex~
pulsion of the parts of the fuse, accompanied by
the automatic mechanical opening of the circuits,
after the circuit is broken, to assure the per-
manent breaking of the circuit until it 1s man-
ually closed, and to give an indication of the con-
dition of the circuit.

The present application is a division of our
prior application, Ser. No. 40,756, filed July 26,
1948, for fused drop-out cut-outs, Patent NoO.
2 537,348, granted January 9, 1951. |

One of the objects of the invention is the pro-
vision of an improved drop-out type fuse cut-out
adapted to utilize the standard universal fuse
links and provided with a fuse tube, which 1is
closed at the top and open at the bottom, and so
constructed that the lower contact of the Ifuse
tube is ejected from the bottom contact of the
circuit, so that the fuse tube will hang with 1its
onening downward before and afier operation,
thus protecting the fiber liner of the iuse tube
from all adverse weather conditions.

Another object of the invention is the provi-
sion of an improved fuse drop-out cut-out In
which the actual parting of the lower contacts
upon rupture of the fuse link is delayed until
after the arc has been extinguished inside the
fuse tube. -

Another object is the provision of an improved
device of the class described in which the ejector
arm travels over a predetermined arc before un-
latching the lower contact, so that the actual
mechanical opening of the circuit will be delayed
until the arc has been definitely extinguished
within the fuse tube.

Another object is the provision of an improved
device of the class described in which there 1s &
wiping contact between the contacts on the ruse
tube and those on the support so that the con-
tacts may be kept in good condition and so that
the wiping contact at the lower contact of the
fuse tube may bhe used during the unlatching of
the fuse tube to assist in delaying the mechani-
cal opening of the circuit until the arc has been
extinguished within the tube. |

A further object of the invention is the pro-
vision of an improved drop-out fuse construc-
tion in which the jet action from the opening at
the lower end of the fuse tube reacts with the up-
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per trunnion to produce a torque that tends to
swing the lower end of the fuse tube inward to-
ward its contact to hold the lower contact in en-
oaged position during the blast of the arc so as to
delay the mechanical opening until the arc has
been extinguished. | :
Another object of the invention is the provision
of an improved construction for devices of the
class described in the form of the resilient spring
supported contacts, and the provision of stops
which protect the springs during jet action. to
prevent the straining of the springs and to cause

the forces to react in such manner that the top

trunnion of the fuse tube is also held in closed
position during the vioclent jet action from the
lower end of the fuse tube.

Another object of the invention is the provi-
sion of an improved ejector construction adapted
to pull the fuse link from the fuse quickly at all
times, even though the rupturing currents are tco
lieht to generate sufficient gases within the fiber
tube to eject the link rapidly, thus assuring the
extinguishment of the are in a minimum time.

Another object of the invention is the provi-
sion of an improved fuse tube drop-out cut-out,
the parts of which are protected from the weather
at all times, and which is also adapted to be op-~
erated in a conventional way as a disconnect by
permitting the manual disengagement of the up-
per contacts by merely pulling outward on this
end of the tube, leaving the tube supported by its
lower contacts, and indicating that it has been
manually operated as a disconnect. u

Another object of the invention is the provi-
sion of an improved fuse construction which is
adapted to be re~fused and operated in accord-
ance with conventional procedure so that the op-
erators will already be familiar with the mode of
handling the device.

Another obiect of the invention is the provi-
sion of an improved fuse drop-out cut-out which
is “trip-free,” even during the manual closing cf
the circuit, so that when the fuse tube unit is
being connected with its contacts, the operator
cannot force the closing of the circuit during
the existence of an overload: but while the op-
erator is swinging the upper contact into closed
position and holding it, the device may never-
theless open at the pottom contact automatically,
if a short circuit exists at that time.

Another object of the invention is the provi-
gion of an improved fuse tube unit which is pro-
vided with means for guiding and diverting the
molten elements and the major force of the blast
which takes place on fusing, away from the op-
erator, so as to provide limited but efiective pro-
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vection for the operator, and particularly for his
face. |

Another oblect is the provision of an improved
device of the class deseribed having a mechanism
that is unaffected by accumulations of ice, and
which s adeguately protected from such ac-
cumulations as may occur.

Another obiect of the invention is the provision
of a device of the class described which gwes
a, visua) indication in the crpen rosition whether
the device has been opemted automatically, in-
dicating the existence of a fault, or whether the
device has been opened manually, indicating the
purposeful de-energizing of the cireuit for repairs
or other reasons.

Another object 1s the provision of an improved
contact structure which is self-aligning with rela-
tion to the trunnions on the fuse tube unit, and
the provision of stons and buffers to arrest the
reaction that is due te the jet action, and 1o
prevent overstrescing the contact springs.
~ Another obhjsct is the provision of an improved
fuse tube unit and sunport therefore wyhich is
so constructed ‘that the forcible closing of the
contacts, by slamming the fuse tube into posi-
tion, tends to force the ejectcr arm against the
bottom of the fuse tube, rather than to cause the
arm to place additional tensicn on ths Fuge lHnd
element, thus eliminating the shocks that are jim-
parted to the fragile fuse link in the devices of
‘the prior art.

Another object of the 11:11.!{-*11**1&3:1 is the by G'fi‘» (m
of an 1mproved eiector mechanism for the fus
leader, in which the cable is o arranged tmt 1t
does not glide over the end of the ejedicr lever
as the lever moves, thus reducing or substan-
tially eliminating the friction which weuld be
caused by suech a sliding action, and which woudd
Tesistthe ejector lever operation.

Anocther object is thep rovision of improved
contact arrangements by means of which the con-
tact fixtures on the fuse tube unit are resiliently
urged into engagement with the fixed contact
arms, and by means of which tha contacts are
self-aligning with respect 1o the frunnions on the
Tuse tube unit, and by means of which the longi-
tudinal pressure ¢cn the fuse tube, which some-
times causes bending, after a long period of time,
18 substantially elimminated.

Other objects and advantages will be apparent

from the following description and the acconi-

ranying drawings, in which similar characters of
reference indicate similar parts throughout the
several views.

Referring to the two theets of drawings accon:-
ranying this specification,
- Pig. 1 is & -fl‘agmem-ﬁw side elevational view
in partial section, showing a Tused drop-out cut-
out embodying the invention;

PFig. 2 is a fragmentary side e”evatmnal view,
howing the position of the parts of the lower

end of the fuse tube unit after the fuss has
blown;
Fig. 3 is a fragmentary sectional view on the

plane of the line 3—3 of ¥ig. 1, showing the elec~
trical commector by means of which the lower
contact arm is connected to a wire cable or-other
conductor; and

Fig. 4 is a fragmentary sectiocnal view, taken
on the piane of the line §—a of Fig. 2, looking
in the direction of the arrows.

Referring to ¥ig, 1, [0 indic
the fuse dr op-ou

tes in ifs entirety
cut-out assembly, which pref-
supporting structure 1 and fuse

“tube unit 12 carried thereby., The supporting
- structure 11 may be embodied in the single insu~
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lator type shown in Fig. 1, or it may be carried
by two insulators in the manner shown in the
prior application of Pavid C. Hubbard, Ser. No.
11,076, filed February 26, 1948, Puse Drop-Out
Cut-Outs, now U. S. Patent No. 2,584,586 granted

February 5, 1952,

‘e single insulator type of Fig. 1 has a porce~
lain insulator {3, which is formed with a multi-
plicity of peripherally extending skirts 14 sep-
arated by grooves 15; and the insulator prefer-
recduced cylindrical portion t6 adja-
cent at itz middle, and additional reduced cylin-
drical portions [T at each end. The middle cylin-
drical portion 8§ of the insulator is surrounded by
metal band {8, the ends of which are provided
with two laterally projecting attaching flanges,

having g serew bolt 22 passing through them and

clampmg them together.
The -clamping band 19 is a part of the struc-
ture used for supperting insulator 13 from a eross

arm or other sugport substantially as disclosed
in our prior application -of the same title, filed
March &, 1948, Ser., o, L.-J(M now U.:8. Patent
No. 2, aSl ;9564 granted January 8,.1952.

Thus the inzulator 13 is adapted to be sup-
ported from a horizontal eross arm in a tilted po-

gition so that the fuse tube unit 12 will extend

diagonally upward and away from the cross arm
1 such manner that whenever the fuse tube unit
hangs only from the upper contact arms it hangs

in & vertical position by gravity., By reason of

this position of the insulator and fuse tube unit
the fuse tube unit is so supported that it may
rwot upon either the upper trunnions or.the lower

srunnions by gravity to a position which it will

retain bygravity.

The reduced -cylindrical portians i'i at each
¢nd of the insulateor (3 .are bordered by .one of
the Insulator skirts onone side.and a radially pro-
jecting rib 35 on the other side, forming a grocve
{or receiving the clamping. b'a"lﬂ 38, which carry
the upper and lower contact suppor tmg arms 38,
39, substantially as described in -our ssid U. S.
Patent No. 2,581,554,

e contact supporting arms consist of a pair
of laterally extending flanges or straps extending
from the clamping bands 36 and .adapted to be
secured to contact fittings by being provided with
aligned bores for the screw bolts 43, 44 below and
120, 121 above.

The lower contact fitting 46 comprises an elon-
gated conductive metal casting provided with a
flat attaching flange 4%, which may be received

between the flanges of the arm 39 on hand 36

ana secured by screw bolis 43, 44. Lower contact

fixture 46 has a hood or partial housing 471 for
supporting the lewer contact trunnions €3 znd

for enclosing the ejector and contact mechanism,

and ior proteciing the lower mechanism from

rain, snow, and other adverse weather conditions.

The lower fixture 46 may consist of a cast
metal member provided with a relatively flat at-
taching flange 45 and with an aperture 48 for
passing a connector bolt 49, which is apertured
below its elongated head 58 for receiving a con-
ductor that is clamped in a groove 51 by a nut
on the shank of the bolt which pulls the head
against the conductor.

A similar connector 49 is carried by an up-
wardly projecting flange 52 carried by the up-
per contact fixture 53. The hood 471 has parallel

side walls 94, a curved top wall 56, and g flat rear

wall 87 (Fig. 1), leaving the bottom open be-
tween the side walls 54, when the .ﬁxture-.is in-

stalled properly, as in Fig. 1.

‘The side walls 54 of the .hood 41 are provided
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with the laterally inwardly projecting integral
cylindrical trunnions 63, which project inwardly
from the side walls in alignment with each other
and toward each other, but terminate short of
each other to permit the ejector lever of the tube
unit 12 to move between these trunnions 63.

The inner ends 66 of the trunnions 63 are
spaced from each other sufficiently to pass the
relatively flat flange and reinforcing portions of
the ejector arm 68, which is pivotally mounted
on the tube unit 12.

The hood 41 supports a leaf spring 69, which
extends along the inside of its top wall 56, and
which is initially spaced from the top wall, be-

ing tensioned when bent upward, as shown Iun-

Fig. 1. This leaf spring 69 passes through an
aperture in the rear wall 57, and is secured to 3
horizontal flange 78 by means of a rivet TI.
Spring 69 urges the contact portions of the fuse
tube unit 12 resiliently against the trunnions 62.

The fuse tube unit {2 comprises an insulating
tube 12, preferably having an outer portion 13,
which is adapted to resist exposure to weather,
and an inner portion T4, which is adapted to re-
sist burning by the heat generated in the melting
of the fuse, these two portions being integrally
cemented together to form a single tube.

At its lower end the fuse tube 12 supports the
contact fixture 15, which has an upwardly open
tubular member 16 for receiving the lower end
of the fuse tube. The fuse tube is fixedly se-
cured in the ferrule 16 of the lower fixture 75
by a pair of screw bolts 1T threaded into bores
in the ferrule and penetrating only partly intc
the thick tube 13 so that the inner ends of the
bolts 11 are covered by the inner tube 74.

The fuse tube terminates at 18, inside the blast
chute 19, and is open at its lower end, where it
is constantly protected from the weather by
hanging downward, either in the position of ¥ig.
1 or, after blowing of the fuse, in the vertical
nosition of Fig. 2. The lower fixture 15 supports
the integral blast chute 79, which has a pair*of
parallel side walls 88, a top wall 81 flush with
the end 18 of the tube, and a diagonally extend-
ing rear wall 82, which extends over toward the
center of the tube 12, and is adapted to deflect
the gases downwardly and toward the right, away
from the face of the operator.

The side walls 80 of the blast chute 19 each
support an outwardly projecting eylindrical stud
83, which is adapted to provide the pivotal sup-~
port and point of attachment of & fugse legder
cuard adapted to receive and hold the cable of
the fuse when the fuse is blown. The fuse Jeader
cnard forms no part of the present inve.nti‘on
and may be substantially as shown In the prior
application of David C. Hubbard, Ser. No. 792,804,
filed December 19, 1947, now U. S. Patent No.
9.461,898 granted February 19, 1549.

The lower fixture 15 is formed with an integral
ring 84 located on its upper side, in Fig._ 1, f{_:}r
reception of the laterally projecting operating pin
of a disconnect stick, upon which the fuse unit
{2 is hung when it is to be installed. Lower fix-
ture 15 also has an integral substantially eylin-
drical body portion 85 below the ring 84 and pro-
vided with a cylindrical bore 86 for receiving an
ejector spring 817. | | |

The ejector spring comprises & helical coil
sporing reacting at its right end on the end of
the bore 86 and engaging at its left end the
washer 88 of an ejector strut 83. Ejector strut
comprises a stiff strip of sheet metal, having a

~ reduced end 90, which passes through an aperture
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in the insulating washer 88, and having at its
other end 91 a V-groove or fork for engaging on
both sides of the ejector lever 68 at ils right
edge. Thus the ejector spring 8T urges the ejector

lever 68 toward the leff in Fig. 1 by means of the
strut 89. '

The upper wall of the cylindrical formation
85 is extended toward the left to form a part of
a roof 92, which curves upwardly under the top
wall 56 of the hood to make sure that the hood
overlaps and drains on the lower fixture 15 at a
point where the water will not run into the
mechanism.

Referring to Fig. 2, the laterally projecting por-
tionn 93 of the lower fixture 15 is provided with a
rectangular slot 94 open toward the left, and
adanted to receive the pivot flange 95 of the
eiector lever 88, which is pivoted on the rivet 96.
The rivet 98, which forms the pivot for the ejector
lever, also has a laterally projecting cylindrical
portion 97 (Fig. 4), about which the cable leader
298 may be wrapped when the fuse is installed
in the fuse unit 12. |

Lower contact fixture T5 also has a laterally
projecting cylindrical threaded stud 9% provided
with a knurled thumb nut 100, which ig adapted
to clamp the end of the fuse leader 98 after it
has been passed about the threaded stud 99.

The present fuse units 12 are adapted to re-
ceive standard fuses, each of which has a circu-
lar button at the top adapted to be clamped
against an end surface on the upper fixture 101
by means of the internally threaded cap 102.
The fusible portion of the fuse is located in the
vpper end of the tube 72, and is connected to the
stranded copper wire leader cable wire 98, which
extends downwardly out of the lower end of the
tube 72 and out of the blast chute 19.

Fuse leader 88 passes around the end 103 of
the ejector lever 68, and is located in a groove
{04 in the bottom or end of eiector lever 68.
From the groove 104 the leader 88 passes about
the stud 98; and its end is passed about the
stud 89 and clamped by the thumb nut {066.
When the fuse leader ig so installed, the ejector
lever 68 is tensioned; that is, it is moved from the
position of Fig. 2 to that of Fig. 1, compressing
the spring 871 and causing the fuse ejector lever
68 to place a tension on the fuse leader 98.

The ejector lever 68 is pivoted in the slot 24
between the parallel portions 185 of the lower
fixture 1%; ang ejector lever §8 has a relatively
flat body flange 186, which is relatively thin, but
which is reinforced by a thicker bhorder flange
107. - |

The oval aperture 88 (Fig. 2) in the ejector
lever flange i85 is merely for convenience in
machining adjacent surfaces, combprising the
flat inner surface 8% and the cylindrical end
suriace {18 on a pair of Jaterally projecting guide
flanges i1{. These guide flanges, which are on
both sides of the ejecior lever 83, also have down-
wardly extending lips 112, with a diagonally ex-
tending face (12 for guidine the trunnions 63
into proper position. The lateral thickness of
the reinforcing border flange 187 is such that it

- passes between the ends 68, 87 of the trunnions

which are carried by the hood 41.

The laterally projecting body 92 of the lower
fixture 75 has each of its side webs {85 provided
with the laterally projecting curved contact
members (4. These grecuate contact members
have lower partially cylindrical surfaces ({5 for
engaging the trunnions §3, against which they
are urged by the spring §9, which bears on the
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top of the lateral extension 93 at the fange
92 (Pig. 1). - S |

'The side webs 185 of the lower contact fix-
ture 15 ‘are extended toward the left, in Fig.

1, to form the curved camming surfaces {18, -

which engage the spring 83 in the installation
of the fuse tube unit 12 and Urge the fixed
contacts {14 into proper engaging position with
the trunnions 63.

'The ejector lever 68 is also preferably provided
with a bpair of laterally proiecting hammer
flanges (1T, which are beveled at ({8 on the

lower left corner to provide a sharp edge at 119.

The sharp edge (19 is so located that it is
adapted to penetrate bstween each trunnion 63
and each fixed contact {4, Thus the ejector
dever has a sharp hammer flange, which is
forced between the fixed ‘and movable contacts
“to .separate them when the fuse is blown and
withdrawn by the ejector lever.

. Referring to the upper contact supperting
-arm 38, it is supporited on the insulater i3 in
substantially the same way as described with
respect to the contact band 36 at the bottom.
‘The two flanges of the arm 38 have apertures
for the ‘screw bolts 12¢, 124, which also pass
through an attaching flange (22 on the upper
contact arin fixture 53 to secure this fixture to
the upper arm 38.

The fixture 53 pivots on the xolt 121 by reason
of the clearance provided by an enlarged aper-
ture 123 in attaching flange 122 surrounding the
bolt 120. This pivotal movement provides a
predetermined amount of adjustment of the jaws
of the upper fixture 53 to accord varistions in
length of the fuse tube unit 12 and still bring
the upper trunnions {24 into good contact en-
gagement with the upper fixed contacts.

The screw bolts 120, 121 are provided with
spring lock washers, thereby taking up any
rattling and preventing the contact fixture 53
from pivoting too loosely.

The upper contact fixture 53 may comprise a
cast metal member; and it is preferably formed
with a housing having a pair -of parallel side
walls 130 integrally joined to a curved top wall
131 and a depending bhack wall 432, forming 2
hood which is open at the bhottom for receiving
the upper ehd of the fuse tube unit ¢2 and for
protecting the contacts and upper mechanism
from snow, rain, and other weather conditions.

The upper contact fixture, on the fuse tube
unit 12, has a cylindrical body {23, with a cylin-
drical bore for receiving the fuse tube T2, which
is again secured in place by a plurality of screw
-~ holts arranged like the screw holts 1T of the

lower fixture. The cylindrical body (33 has s
‘reduced cylindrical extension 3%, which 1is
threaded externally to vreceive the internal
threads of the cap 192, which is closed at its
upper end 136.

There is a bore 137 extending through the
fixture {01 and regizstering with the bore {38
in fuse tube 12 for receiving the fuse and its
Jeader. At the upper right corner of the cylin-
drical portion {33 (Fiz. 1) the cylindrical body
133 1s provided with a pair of laterally project-
ing cylindrical trunnions 124; and these trun-
- nions 124 form the upper contacts carried by
fuse tube unit 2.

At its lower end the cylindrical body 1323 of
the upper contact fixture 01 has a partially
eylindrical extension {49, which carries a lat-
- erally projecting -operating ring {4f. This ring
: has an:aperture 4142 like the ring 84, of sufficient
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first placed in the fuse tube uni

8

size to pass the head on the laterally projecting
pin of a disconnect stick by means of which the

fuse tube unit 12 may be manipulated. -

Ring 44 is used for operating the unit as a
disconnect by merely pulling out and disconnect-
ing the upper contact, while the unit 12 pivots
on the lower trunnions. Ring {41 is also used in
tire installation of the fuse tube unit to swing
the unit upward from a position where the tube
unit 12 depends from the lower trunnions 63
to the position of Fig. 1. .

The parallel side walls {30 of the upper -con-
tact fixture are spaced sufficiently to receive the
trunnions 124, which extend laterally from one
side wall 101 to-the other side wall 101. .Above
the trunnions 424 the side walls 101 may again
have inner walls {43, which are -spaced suffi-
ciently to pass the cap 1922, but which terminate
I lower shoulders 184 located above the trun-

ions 424. In other words, the side walls of fix-
ture 53 are offset at 143. . S

‘The lateral shoulders 144 are formed with up-
wardly curved shoulders i45, above the trun-
nion 124 in Fig. 1, for reinforcing the spring
contacts carried by the upper fixture 53 and pre-
venting their being strained too far. Trunnion-
engaging shoulders 144 curve upwardly and to-
ward the right in Fig. 1, forming the upper wall
of a tapering opening to guide the trunnions 124
into) position to engage the upper contact springs.

At the lower part of the side walls 139 therse
is a similar downwardly and ocutwardly flaring

urface 146 for enpaging the botioms of the trun-
nions 124 and aiding and guiding them into en-
gagement with the econtact fingers. -

The upper contact fixture 53 has an aperture
12T in - its rear wall 132 and an attaching Aange
128 extending rearwardiy and upwardly. A plu-
rality ef leaf springs 158, 51 below, and {56,
{197 above, are secured to the attaching flange
128 by screw bolts 148 passing - through the
springs and threaded into the flange (28,

The two innermost contact springs (56 have
straight portions extending forwardly and termi-
nate in partially cylindrical trunnion-engaging
portions engaging the trunnion 124. Thereafter
tness contact springs 156 flare outwardly like
the surfacss 144, 146, to aid in guiding the trun-
nions between the springs. |

ihe two outermost leaf sprines 157 have
straight portions extending outwardly toward the

trunnions and partially cylindrical portions at

ne trunnions engaging the outside of the:sprinegs
158, for reinforcing the springs {56 -and Improv-
ing their tension. All four springs .are initially
tensioned toward each other so that they tend
to close and present a smaller opening, which
15 spread when the trunnions 124 enter the flay-
ing spring 156, |

The trunnions 124 are retained in the partially
cylindrical latching formations of the leaf
eprings 158, into which they can be pushed by
means of a disconnect stick, or from which they
can be pulled with the same tool. | o

Operation | |
The mode of manipulation and mode 6f opera -

tion of the mechanism is as fellows: A Tuse with

its Ieader 98, arranged as shown in Fig. 1, is

- se 12; then cjector
lever 68 being pressed up agamst the end of
the baffle wail 2 tensions the spring, the leader

passing thirough the .groove 404 around the pin

a1 ‘and h_e-ing secured by means of thumb nut 490.
4 predetermined tension is thus placed upon
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the fuse leader 98, tending to withdraw this
jeader from the tube T2 as soon as the fuse melts.
The explosive tendency of the melting fuse, sup-
plemented by the leader ejector 68, tends to
break the circuit as quickly as possible and to
extinguish the arc inside the tube 12.

The fuse tube unit {2 having been re-fused,
it is then hung upon a disconnect stick by means
of the ring 84 in a position depending from the
ring 84: and then the fuse tube unit may be
lifted by means of the stick until the lip (12
passes over the trunnions 63, as shown in Fig, 3;
and the unit is hung on the trunnions 63 by
means of the cylindrical portions (10 of the lat-
erally projecting flanges { {1,

I, should be understood that the trunnions 63
project laterally from each parallel side wall 4,
55, but terminate with a space between their
ends, into which the ejector lever can be in-
serted. The laterally projecting flanges fi{1 on
the ejector lever project far enough to extend
over the inwardly projecting trunniong carried
by the side walls 55 so that the ejector lever
serves at this time as a support with which to
hang the fuse tube unit 12 on the lower trun-
nions in its inverted position.

The operator then removes his disconnect stick
from the ring 84 and places it in the ring {414,
which is now lowermosi. The operator then uses
the disconnect stick to pivot the fuse tube unit
12 counterclockwise from the depending positvion
described, upward on the trunnions 63 to the
posiiton of Flig. 1.

As the fuse tube unit 12 passes from its up-

side down depending position to the position of
Fig. 1, the laterally projecting flanges 1 {1 engage
the trunnions 623 by means of their flat surfaces
{09. As the fuse tube unit moves upward coun-
terclockwise gravity causes the fuse tube unit
12 to slide toward the left, in Fig, 1, on trun-
nions 63, engaging surface 189, because the sur-
face 109 slopes downward toward the left. This
brings the trunnions €3 into engagement with
contacts 114.
. As the upper contact fixture 101 approaches
the contacts 156, 1571 it is guided between the
-contacts by having its trunnions 124 guided by
the flaring surfaces 144, 146 until the trunnions
are forced between the contact springs 156. Dur-
ing this action the upper contact fixture 53 may
pivot on its bolt 12 under the friction imposed
by a spring lock washer on this bolt, the move-
ment being permitited at the bolt 120 by the elon-
cated slot 123. Thus the effective distance be=-
tween the upper and lower contact arms is auto-
matically adjusted to the length of the fuse ftube
unit; and variations in length of this unit will
not afiect its proper operation. |

The curved contacts 114 engaging the trun-
nions 63 at the bottom have enough curvature
and extend peripherally sufficient to overhang
the back or left side of the trunnions 63 slightly.
Thus the lower end of the fuse tube unit 12 is
retained on trunnions 63, carried by hood 46.
The upper end is retained by contact springs 156
engaging trunnions 124 on fuse tube unit §2. The

fuse tube unit is now installed, ready to protect
the circuit.

Operation as a disconnect

To operate the cut-out as a disconnect, a dis-
connect stick may have its end hooked in the
ring 141. If the operator then pulls on the stick,
‘the trunnionsg 124 will cam the contact springs
156 apart to release the trunniong 124, When
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10
the upper end of the fuse tube unit 12 is pulled
in a clockwise direction, the unit will rotate on
the lower trunnions 63 and may be swung in a
clockwise direction until it depends from the
trunnions 63 in the same position as it assumes
when the fuse tube unit is first being installed.

When the fuse tube unit hangs from its lower
contacts, this indicates the purposeiul discon-
nection by the operator as a disconnect, as dis-
tinguished from the blowing of the fuse.

The operation of the cut-out on overload is as
follows: Assuming that the fuse tube unit is Iin
the position of Iig. 1, when an overload occurs,
the fusible portion of the fuse 28 is melted by
the electric current and ruptured, producing an
explosive amount of gas, which passes out of
the lower end of the lower fixture 75, expelling
the cable leader €8, which is also pulled out by
the fuse ejector arm 68.

The fuse ejector arm is urged in a clockwise
direction by the compression spring &7 acting on
the strut 88, which has a forked end engaging the
ejector lever 68, pulling out the fuse leader 98.

AS the ejector lever 68 rotates upon its pivot
93, hammer filange ({7 has its sharp end moved
toward the trunnions &2, 63 until this sharp end
engages between the trunnions in the fixed con-
tact (14 on each side ¢f the lower fixture 175.

This tends to raise the contacts 1{4: and the
entire fuse tube unit is raised sufficiently for
the overhang of the contacts ii4 to clear the
trunnions 62, §3; and simultaneously the con-
tacts 1{4 are urged outwardly toward the right,
away from the trunnions 62, 63. |

This releases the lower end of the fuse tube
unit {2 from the confact supperting arin 46: and
the fuse tube unit 12 swings toward the right at
its lower end in a ccunterclockwise position from
the position of Fig. 1 to a position which cor-
responds to that of Fig. 2. |

When the fuse tube unit is in this position, it is
an indication that the circuit has not been opened
by using the device as a disconnect: but it has
been opened by the blowing of a fuse.

It will thus be observed that we have invented
a fused drop-out-cut-out, in which the jet action
of the expelled gases will tend to push the fuse
tube unit into engagement with its upper and
its lower contacts, retarding any tendencies of
tihe device to open too quickly. The device will
not open until the power arcs are extinguished
because it is only after the arc is extinguished
that the jet action ceases from pressing the fuse

tube unit backwardly into engagement with its

contacts.

The present assembly has the contacts so ar-
ranged that they are self-aligning to compensate
for discrepancies in the length of the fuse tube

units or in the spacing between the contact sup-
porting arms, which are due to the variations in

ma{lui'acture. The advantages of our improved
device may be summarized as follows:

1. It is adapted to use standard universal fuse

links of any manufacturer and to be handled

according to conventional practise.
2. The lower contact of the fuse tube is ejected

from the bottom contact arm upon rupture of
the fuse link go that the fuse tube will hang with

1is opening extending downward after opera-
tion, thus protecting the interior of the fuse tube

from all adverse weather conditions.

3. The construction of the mechanism is such

that the mechanical opening of the lower con-

‘tac!:s 1s delayed until the arc has been definitely .
extinguished., .
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4. The jet action from the lower end of the tube
tends to keep the upper end of the fuse tube in
1ts proper position and to hold the lower end in
position until after the blast, thus delaying me-
chanical opening until the arc has been extin-
guished.

5. The resilient spring contacts with their wide
flaring ends are adapted to register with the
trunnions of the fuse tubke units, even though the
dimensions may vary due to manufacturing toler-
ances and the contacts may give sufficiently to
become self-alighing das they engage the trun-
nions.

6. Any undue strain on the spring contacts is
prevented by the provision of stop surfaces which
take the thrust that is caused by jet action dur-
ing rupture of a fuse.

7. The present fuse unit may be operated as
a disconnect switch; but when so operated, its
automatic mechanism is still “frip-free” so that
a fault on the line will open the lower contacts,
even while the operator is closing and holding
the upper contacts.

8. The device glves a visual indication at all
times whether it is actively in the circuit or

10

20

whether the circuit has been broken purposefully

at the top or automatically by rupture of a
fuse at the bottom.

While we have illustrated a preferred embodi-
ment of ocur invention, many modifications may
be made without departing from the spirit of
the invention, and we do not wish to be limited
to the precise details of construction set forth,
but desire to avail ourselves of all changes within
the scope of the appended claims.

Having thus described our invention, what we
claim as new and desire to secure by Letters Pat-
ent of the United States, is:

1. Ima fuse tube unit, the combination of an in-
sulating tube with a contact fixture, said contact
fixture having a laterally projecting arm opro-
vided with a pair of flanges, a fuse throw-ous
lever pivetally mounted between said flanges, said
flanges being provided at their lower ends with a
pair of partial bearing formations to be sup-
ported on trunnions, and a Hammer formation
having a pointed end and located on each sgide
of said throw-out lever for engaging below the
partial bearings to lift the fuse unit off said
trunnions when the throw-out lever rotates.

2. In a fuse tube unit, the combination of an
insulating tube with a contact fixture, said con-
tact fixture having a laterally projecting arm
provided with a pair of flanges, a fuse throw-
out lever pivotaily mounted between said flanges,
said flanges being provided at their lower ends
with a pair of partial bearing formations to be
supported on trunnions, and a hammer forma-
tion having a pointed end and located on each
side of said throw-out lever for engaging below
the partial bearings to lift the fuse unit off said
trunnions when the throw-out lever rotates, said
laterally projecting arm being provided with an
enlargement located axially with respect to the
point of the axis of pivot, for supporting the
fuse leader, and with clamping means engageable
with said fuse leader.

- 3. In a lower contact structure for fuse tube
units, the combination of an insulating support
with a laterally projecting contact arm carried
thereby and having a downwardly and forwardly
open hood, a fuse tube unit having a laterally
projecting arm to be received in said hood, and
a fuse ejector lever having a camming extension
engaging the top of said hood to counteract the
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jet pr npulsmn effect which is éncountered when_

the fuse tube unit is blown and the gas escapes
from the lower end thereof so that the ejector
arm cannot open the circuit at said contact arm
until the circuit is actually broken in the fuse
tube unit.

¢. In a lower contact strueture for fuse tube
units, the combination of an insulating support.
with a laterally projecting contact arm carried
thereby and having a downwardly and forwardly
open hood, a fuse tube unit having a laterally
prcojecting arm to be received in said hood, and
a Tuse ejector lever having a camming extension
engaging the top of said hoed to counteract the
jet propulsion effect which is encountered when
the fuse tube unit is blown and the gas escapes

from the lower end thereof so that the ejector

arm cannot open the circuit at said contact arm
until the circuit is actually broken in the fuse
tube unit, said laterally projecting arm of said
fuse tube unit carrying a pair of partially cylin-
drical bearing flanges, angd said fuse ejector lever
carrying an anvil formation for engaging below
sald bearing formations and lifting the fuse tube
unit off its trunnions when a fuse ig broken,

o. In a lower contact structure for a fuse tube
unit, the combination of metal fixture having a
through bore for receiving the oren end of a fuse
tube, sald through bore terminating in a down-
wardly and forwardly open blast chute, said fix-
ture having g Iatel.ally projecting arm provided
with a cylindrical bore, a compression spring in
sald bore, a pair of p31&1161 filanzes carried by
sald arm and a fuse ejector lever pivotally
mounted on said flanges.

6. In a lower contact structure for a fuse tube
unit, the combination of a metal fixture having
a through bore for receiving the open end of a
fuse tube, said through bore terminating in a
dﬂwnwardly and forwardly open blast chute; said
fixture having a laterally prejecting arm pro-
vided with a cylindrical bore, a compression
spring in said bore, a pair of parallel flanges car-
ried by said arm and a fuse ejector lever pivotally
mounted on said flanges, and a pair of partial
bearing formations carried by said arm, one on
each side of said ejector lever for resting on a
trunnion to be carried by a support.

7. In a lower contact structure for a fuse tube
unit, the combination of a metal fixture having
a thirough bore for receiving the open end of a
iuse fube, said through bore terminating in a
downwardly and forwardly open blast chute, said
fixture having a laterally projecting arm pro-
vided with a eylindrical bore, a compression
spring in said bore, a pair of parallel flanges car.

ried by said arm and a fuse ejector lever pivotally

mounted on said flanges, and a bpair of partial
bearing formations carried by said arm, one on
each side of said ejector lever for restmg on- a
trunnion to be carried by a support, the ejector
lever being provided with a pair of knife edge
anvil members, one on each side of said ejector
lever and located at such a radius with respect
to the axis of rcotation that the knife edge anvil
vasses Immediateiy under said bearing: forma-
tions when the ejector lever is rotated to lift the
bearing formations off their supporting trun-
nions.

8. In a lower contact structure for a fuse tube
unit, the combination of a metal fixture having
a through bore for receiving the open eng of a,
fuse tube, said through bore terminating in
do vnward]y and forwardly open blast chute, said
fixture having a laterally projecting - arm pro-
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vided with a cylindrical bore, a compression
spring in said bore, a8 pair of parallel flanges car-
ried by s3id arm and a fuse ejector lever pivotally
mounted on said fianges, said ejector lever being
proviged with a groove at its end for nassing a
fuse tube leader and with an enlargemeny sub-
stantially at the axis of rofation about which the
fuse tuhe leader is to be bent so that the fuse
tube leader does not zlide on said enlargement as
the ¢jector lever rotates.

G. In a lower contact structurse for a fuse tube
unit, the combinaticn cof a metal fixture having
a through bore for receiving the open end of a
fuse tube, said through bore terminating in a
downwardly and forwardly open blast chuie, said
fixture having a laterally projeciing arm pro-
vided with s ‘cylindrical bore, a compression
spring in said bore, a pair of paraliel flanges car-
ried by said arm and a fuse ejector lever pivotally
mounted on said flanges, said gjector lever being
provided with a groove at its end for passing a
fuse tube leader and with an enlargement sub-
stantially at the axis of rotation aboutv which the
fuse tube leader is to be bent s that the fuse
vubhe Ieader does not slide on salid enlargement as
the elector lever rotates, and sald fixture being
provided with a threaded clamgping meraber for
clamping the end of the fuse tube leader.

10. A fuse tube unit comvprising an clongated
insulating tube provided with a metal centact fix-
ture at each of its ends, the contact fixture at the
upper end comnrising a metal member naving a
koie for receiving said tube, and a reimovable can
for clamping one end of a fuse assembly, said iat~
ter gxture being provided with a pair of integral
cylindrical trunnions aligned with each other and
projecting laterally from each side of said latter
Oxture, and a lower contaect fixture comprising
a metal member having a bore for said tube, said
tube being open at its lower end, said lower ¢con-
tact fixbture having a laterally projecting arm
provided with a bore and with a pair of bearing
flanges, a2 throw-~-out lever pivotally mounted bhe-
tween said bearing flanges, and resilientv means
in sald bore for urging said throw out lever in
such a direction as to draw a fuse out of said
tube.

11. A fuse tube unit comprising an elongated
insulating tube provided with a metal contact
fixture at each of its ends, the contact fixture
at the upper end comprising a metal member
having a bore for receiving said tube, and a re-
movable cap for clamping one end of g fuse as-
sembly, said latter fixture being provided with
a pair of integral cylindrical trunnions aligned
with each other and projecting laterally from
each side of said latter fixture, and a lower con-

|
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tact fixture comprising a metal member having
a bore for said tube, said tube heing open ai its
lower end, said lower contact fixture having s
laterally projecting arm providsd with a bore
and with a pair of bearing flanges, a throw-out
lever pivotally mounted beiween said bhearing
flanges, and resilient means In said bore for urg-
ing sald throw-~-out lever in such a direction gs
to draw a fuse out of said tube, sald laterally
projecting arm being provided on each side with
a pair of partially ¢ylindrical bearing members,
which face downwardly for engsagement with
trunnion members carried by another member
for supporting vhe fuse tube unit.

12. A Iuse tube unit comprising an elongated
insulating tube provided with a metal contact
fixture at each of ifs ends, the contact fixture
at the upper end comprising a metal member
having a bore for receiving said tube, and g re-
movable cap for clamping one end of a fuse as-
sembly, sald latier fixture being provided with
& palr of integral cylindrical frunnionsg alished
with each other and projecting laterally from
each side of said latfer fixture, and a lower con-
tact fixture comprising a metal member having
a bore for said tube, said tube being open at its
lower end, said lower contact fixture having a
laterally projecting arm provided with a bore
and with a pair of bearing flanges, a throw-out
lever pivotally mounted between said bearing
flanges, and resilient means in gaid bore for urg-
ing said throw-out lever in such a direction as
to draw a fuse oubt of said tube, said laterally
projecting arm being provided on each side with
a palr of partially cylindrical bearing members,
which face downwardly for enuzagement with
trunnion members carried by another member
for supporting the fuse tube unit, said throw-
out lever being provided with a rearwardly
pointed anvil on each side for engaging below
sald partially cylindrical bearings to 1ift the fuse
tube unit off said latter member when the said
throw-out lever withdraws a fuse.

DAVID C. HUBBARD.
WILLIAM L. HOLLANDER.
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