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My invention contemplates and provides a
novel and advantageous fused disconnect switch.
The operating arrangement, while I have shown
it adapted for cross arm use, can be arranged to
perform equally as well on any other type of
mount‘lng, or in an enclosed porcelain box, or it
may be used in any other manner where fuse
protection is required. In conventional pro-
tective switches of this type, sometimes known
as drop-out switches, the fuse cartridge auto-
matically disengages from the upper contact and
drops down into a substantially horizontal po-
sition when the fuse is blown. The. present
switch, however, disengages or kicks out from
the lower contact when clearing itself upon the
blowing of the fuse, thereby giving certain a.d-
vantages to be pointed out later.

A fused disconnect switch of this type when
functioning in a distribution outlet is provided
to protect the electrical equipment and branch
circuits from destruction in the event of a short
circuit within the .equipment protected or in
the branch circuit. It also protects the elec-
trical ‘equipment and branch circuits from over-
heating due to currents in excess of the capacity
for which the equipment or branch circuits were
designed to carry. Such fused disconnect
switches also sometimes serve to provide a means
for manually opening the circuit whenever it is
found desirable or necessary to do so.

Besides having the ability to clear the cir-
cuit satisfactorily in the event of a severe short
circuit, these switches should be able to carry
their rated load without overheating, and should
have sufficient insulation to prevent current
leakage and corona discharge even under bad
weather conditions. Also, such a device should
be as free as possible from small moving parts
which are apt to fail under adverse conditions,
as when the device is covered with sleet. What-
ever moving parts as are necessary should be
well protected from the weather. i

Although a device of this nature must oper-
ate to clear the circuit quickly enough to pre-
vent damage, the faster this operation is, the
greater is the safety factor. Thus, although
cutouts of this nature generally operate in from
three cycles for the smaller sizes to twelve cycles
on the larger sizes (a cycle being usually 14 of
a second) faster operating speeds than these are
considered as highly desirable plus values.

To aid in maintenance of the cutouts, they
should be so constructed that a standard tool

- found on any service truck may be used either

60

manually to open the switch, or to replace the
fuse after the fuse has become ruptured. Also,
when the fuse is blown, such fact -should be
readily discernible at .a distance, since other-
wise inspection may be difficult due to the pres-
ence of hot wires in the vicinity of the fuse.

(CL 200—114)

In view of the above, it is a salient object of
this invention to provide a novel fused disconnect
switch having all of the above described valu-
able characteristics.

A further object of this invention is to provide
a novel device of this character in which the
contact break is made at the bottom of the cut-
out instead of at the top thereof.

It is a further object of this invention to pro;. )

vide a novel fused switch of this character in
which the contacts are very heavy and self-
aligning, thereby providing good contacts at both
ends of the fuse tube at all times.

Another object of this invention is to provide
a means for quickly removing the fuse pigtail
when the fuse becomes ruptured, thereby quickly
extinquishing the arc within the fuse tube.

A further object Is to provide & novel device.

of this character in which all operating springs
are adequately shunted to prevent overheating.
- An additional object of this invention. is to
provide an electrical cutout in which the fuse
tube kick-out mechanism does not depend upon
gravity for its operation.

Another object is to provide a novel cutout in .

which the fuse tube may be readily removed for
re-fusing.

Another object is to provide a novel fuse tube
so constructed that continued operation of the
device as a switch will put no considerable strain
on the fuse element.

Another object is to provide a device of this
character such that rupture of the fuse element
causes the fuse tube to throw the melted metal
and ionized gases away from other nearby ap-
paratus.

A further object of this invention is to pro-
vide a device of this character in which the
spring pressure completing the contact between
the fuse tube and the other elements of the cut-
out acts independently of the tension on the
fuse element itself, so that the strains occa-
sioned by manually opening. and closing the
switch are not imposed upon the fuse link.

Other objects and advantages will become ap-
parent from a reading of the following de-
scription of a preferred embodxment of this in-
vention.

In the drawings in which like parts are desig-
nated by like numerals throughout the several
views,

Figure 1 is a side elevation of a device com-

prising this invention shown attached to a cross

arm. In this view the fuse tube is shown in the
closed or operating position, while the position
of the fuse tube after the fuse has blown, is
shown in broken lines.

Fig. 2 is a side elevation showing the top por-
tion of the apparatus with the fuse tube sepa-
rated from its supporting socket;
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“bolt 32.

2

Pig.-3 is a central vertical sectional view of
the top portion of Fig. 1 showing the operating
mechanism in greater detail;

Fig. 4 is a central vertical sectional view of the
lower portion of Fig. 1 showing in greater detail
the operating mechanism at the lower end of the
cutout; ) :

_Fig. 5 Is a sectional view taken in the direc-
tion of the arrows along the line §—5 of Fig. 3;

_Fig. 6 is a sectional view taken in the direction
of.the arrows along the line 8—6 of Fig. 4.

Referring first to Fig. 1 of the drawings, the
cutout ‘comprising this invention may, for con-
venience, be divided into two elements. One of
these elements 10 forms an insulating bracket
which is attached -to- the cross arm, while the
other unit is composed of a fuse tube for con-
taining the fuse link and connectors at each end
for connecting to the bracket {0.

The first of these elements, the bracket (0,
consists of an insulator 14 provided with a clamp
{6 around .its mid .portion to provide a means
for securipg . the cutout to a cross-arm 18
through the medium of a cross-arm clamp 20.
This clamp 16 should support the insulator at an
angle of about 30 degrees from the vertical. The
insulator 4 is provided at each of its ends with

-recesses 22 into which inserts 24 are cemented.

By means of the insert 24 at the top-of the in-
sulator {4, a casting 26 is attached rigidly to the
insulator by means of a bolt 28. This casting
has two wings, one of which carries 8 connecting
clamp 30 for providing an electrical connection
to one side of the circuit. - The other wing of
the casting 26 is flattened in a vertical plane and
has a hole therethrough for the purpose of secur-
ing a fuse tube connector 34 to the casting 26
by means of a bolt 32. It will be seen that this
connection provided between the parts 34 and 26
is such that the casting 34 may be moved slightly
either upwardly or downwardly around this hinge
This is done so that in constructing the
cutout any variation in the length of the in-
sulators {4 or in the several castings used in the
construction of this cutout may be adjusted for
by moving the part 34 upwardly or downwardly
50 as to bring the distance between the connector
at the outward end of the casting 34 and the con-
nector at the lower end of the insulator within
a certain standardized distance from each other.

' Thus, although there may be some varfation in

the sizes of the component parts used in manu-
facturing this cutout, still in the assembled ar-
ticle, the fuse tube  connectors will in all in-

stances be the same distance apart, thereby pro--

moting interchangeability between any number
of these brackets and their cooperating fuse
tubes. : . : o
After this necessary adjustment has been made
and the bolt 32 tightened, holes may be drilled
through both the castings 34 and 26. Pins 36
may then be driven into these holes so as to lack
the castings 34 and 26 into a rigid unit. '

The outward portion of the fuse tube con-

‘nector 34 has a recess 38, the lower portion of

which forms & hemispherical socket 40.- In
order to protect the socket 48 from the weather,
the outermost portion of the casting is flaréd
outwardly to provide a shield 42. This shield 42
also aids in properly locating the connector on
the upper end of the fuse tube when this con-
nector is inserted into the recess 38.

Adjacent the recess 38, the casting 34 is pro-
vided with a cylindrical opening 44 extending
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vertically therethrough almost to the bottom of
the casting 34. '

The top of this opening 44 is threaded and
provided with a screw cap 46 which confines the
upper end of a spring 48, the lower end of which
urges a piston 50 downwardly. The lower sur-
face of the piston 50 is rounded and functions
to urge the fuse tube into a substantially ver-
tical position when the fuse link becomes rup-
tured, as will be explained later. The lower
portion of the casting 34 is provided with a slot
52 which extends longitudinally of the casting
from the bolt 32 to the shield 42 and connects
the recesses 38 and 44. :

The lower end of the insulator {4 carries a
lower fuse connector 54 which is secured to the
insulator in a manner similar to that used in
securing the insulator to the casting 26. This
connector 54 is constructed with two wings one
of which 56 carries a clamp 58 for providing
connection to the other side of the electrical cir-
cuit, while the other wing- 60 provides a hemi-

10

15

spherical socket 62 which is shielded from the '

weather by a projecting lip 64.

It will thus be seen that at each end. of the
insulator I4, the cutout is provided with brackets
having hemispherical sockets into which balls
provided at each end of the fuse tube may be
clamped to complete the circuit between the con-
necting clamps 30 and 58. : oo

The circuit between these two hemispherical
sockets is completed by means of the fuse tube
{2 which comprises a composite tube 65 consist-
ing of a Bakelite outer portion with a liner of
horn fiber. A tube of this nature is very well
adapted for this use because the Bakelite is
strong and has good dielectric properties, while
the fiber liner has a delonizing effect and aids in
rapidly quenching the arc which forms when the
fuse element ruptures.

The upper end of this tube 65 is provided with
a casting 66 having an outwardly extending blade
68, provided with a ball 70 for seating in the
hemispherical socket 40. The blade 68 projects
somewhat beyond the ball 70 thereby forming &

finger 12 for engaging the lower surface of the

piston 50. The side of the casting 66 opposite

" the blade 68 forms a ring 14 by means of which

the fuse tube may be raised at the end of a hook
stick, and placed with the ball 10 in its hemi-
spherical socket 40. It should be noted that this

ring 714 is so located that when the fuse tube is
in exactly.

suspended from this ring, it hangs A
the position in which the ball is most easily in-
serted into the recess 38. -With the fuse tube 2

hanging vertically, that is, in the position which-

it assumes after the fuse has blown or before the
Jower end of the fuse tube has been swung into
latching position, the finger 12 need not touch
the lower end of the piston 50. However, when
the fuse tube is swung into locking relation with
the socket at the lower end of the insulator {4,

% this finger 12 engages the piston 50 and com-

presses the spring 48. .

The upper end of the casting 66 has a threaded
recess 15 through which a fuse link 76 may be
inserted into the composition tube 65. After the
insertion of this fuse link 76, the threaded recess
75 is closed by means of a threaded plug 78 which
when screwed tightly in place forms a good con-
tact between the casting 66 and the fuse link T6
by forcing the head of the fuse link against a
shoulder 80 at the bottom of the recess T8.

The lower end of the Bakelite tube 65 is pro-
vided with a casting 82. On one side of the tube
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65 this casting 82 is supplied with a ring 84 for

engagement with a hook stick for opening and -

clpsing the cutout. On the other side of the tube
65, the -casting 82 provides a boxlike recess 86
containing a spring 81. This spring 87 is posi-
tioned in the recess 86 approximately at right
angles to the axis of the tube 65 and bears against
one end of a lever 88 thereby tending to force
this end of the lever toward the Bakelite tube.
This lever 88 is a portion of a casting 90 which

is hinged at 92 to the casting 82 and extends

outwardly in the direction of the connector 60
when the fuse tube is supported in its socket 40.

The outward end of this casting 90 is provided
with a ball 93, so positioned that this ball may
be pushed into the socket 62 by slight rotative
movement of the casting 90 around the hinge
That is, after the ball 710 at the upward
end of the fuse tube 12 has been supported in
the socket 40, and the hook stick moved to
engage the ring 84 at the lower end of the fuse
tube, then by swinging the lower end of this
fuse tube in toward the insulator 14, the bdll
93 may be forced into the socket 62 by slight
compression of the spring 87. This spring 81
is designed to insure a good connection between
the balls 93 and 10, and their respective sockets
62 and 40 by forcing them into these sockets with
a pressure of approximately 24 pounds.

The outwardly extending portion of the cast-

ing 80 is hollow and provides a'tubé 95 contain-

ing a spring 94 which urges a ball 96 outwardly.
The lower portion of this tube 85 is slotted as is
a portion -of the ball 93, and contains a cam
lever 98 suitably pivoted-at (00 so that when
this lever is moved about the pivot 100, a.portion
of the camming surface 102 bears against the

-casting . 60, and upon further movement forces

the ball 93 from the socket 62. This lever 98
has a rounded portion 184 which bears against
the ball 96 and compresses the spring 94 ‘when
this lever 98 is moved in the opposite direction
from that just described. It will be seén from
this that the compressed spring*94 acting through
the ball 96, will push the lever 98 outwardly and

disengage the ball 93 from the socket 62 unless.

this lever 98 is restrained against this movement. -

. One end 106 of this lever 98 extends to the open-

ing at the lower end of .the Bakelite tube 65 and
is there provided with a hook I08 for a purpose
to be described.

When using %he device, the screw plug 18 is -~

removed from the upper end of the fuse tube and

a standard pigtail type fuse inserted through

the recess 15. The plug 18 is then replaced and

screwed tightly against the upper end of the fuse

link. The lever 98 is then moved to bring the

hook 108 opposite the end of the Bakelite tube

65 and is held in place while the fuse pigtail is

hooked through the hook 108 and brought down-.

~

wardly toward the end of the casti ng 80 and bent -

around a second hook {10 secured néar the out-

ward end of this casting. 'The pigtail is then

brought upwardly again and wrapped around

anothér hook 112 and finally secured beneath a

thumb screw H4 which is threaded in the
asting 980.

From this it Will be seen that this fuse pig-
tail serves to hold the hooked end of the.lever 98
in a position adjacent the lower end of the Bake-
lite tube 6%, in which position the camming sur-
face 102 does not come in contact with the lower
connector 60. The spring 94 is so proportioned

" that in this position the spring pressure tending

75

to move this leves 98 outwardly, produces a puil

of approximately three pounds on the pigtail.

This tension on the pigtail is sufficient to pre--

vent the fuse from hanging on when the circuit

-becomes. overloaded, while at the same time the
‘strain is not great enough to endanger breaking

small capacity fuse links. It will also be seen
that the movement of the ball 93 inwardly and
outwardly in making and breaking connection
with the socket 62 acts against the spring 871 and
does not increase the strain on the fuse pigtail
while so doing.

After the fuse tube 12 has been re-fused in
the .above-described manner, the service man.
lifts this tube by the ring 74 at the end of a
hook stick and inserts the ball 70 in the recess 40.
The hook stick is then transferred to the lower
ring 84 and the lower end of the fuse tube swung
inwardly toward the insulator 14, so that the
ball 93 is forced into the socket 62. In this posi-
tion the fused cutout is ready for operation, and
it should be noted that since the connectors at
both ends of the fuse tube are of the ball-and-

‘socket type, these contacts are self-aligning and
provide a large contact area, in fact, it has been-

found by tests that the resistance of the ball

-and socket contacts are exceptionally low. It

should be noted also, that all:of the springs used
in this device are adequately shunted by the
several castings to prevent over-heating.

When this cutout becomes overloaded; the

whereupon the lever 98 flys outwardly because
of the spring 94, and whips the. pigtail from the
lower end of the Bakelite tube- 65.- This rapid
removal of the pigfail from within the tube 85
quickly quenches the arc formed therein. As
this lever 98 flies outwardly, the camming sur-
face 102 is brought in contact with the casting 60
and forces the ball 93 from its socket 62, thus
causing the lower end of the fuse fube to fly
outwardly into a vertical position where it is
prevented from returning toward the insulator
14 by the spring 48. Thus, by the position Gf

3
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“fuse link within. the Bakelite tube ruptures,
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the fuse tube, the line man can determine

whether or not the fuse has been blown.’

Another feature which brings about a rapid-

45

breaking of the circuit and- also prevents the

ionized gases' and melted metal from being
thrown onto other nearby apparatus is the fact
that this fuse tube on swinging outwardly causes

the metal and ionized gases to be thrown down-
wardly from the bottom of the tube, rather than

ejecting these materials more or less in a hori-

" zontal direction as is the case when the fuse tube.
‘disengages at the top and- drops downwa.rdly-

as is the usual practice in this art.
To -reservice the device, the service man.

50

55

merely inserts his hook stick into the ring 14 -

anhd lifts the fuse tube from its socket 40, re-
fuses this tube ‘and replaces it in the manner
previously described.

60

To open the switch manually, it is merely

-necessary to engage the lower ring 84 with a
“hook stitch and pull the lower end of .the fuse

tube outwardly.

Tests conducted on a 5,000 volt circuit with a
cutout comprising this invention fused for 50
amperes with standard fuses gave the following
results -on five successive tests without touching
the cutout between shots excepting to. .replace
the fuse link. 'The ‘device
R. M. S. amperes at 5,000 volts in an a.verage
time of two-thirds of a cycle In none of ‘these

- five tests did the time of interruptmn exceed
~ one and one-third cycles.

mterrupted 1,300

65
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In a similar test on a 5,000 volt circuit fused
for 100 amperes, the device interrupted 2,000
R. M. S. amperes in an average time of 3.2 cycles
or v second.

At the conclusion of these tests, the condltlon

" of the cutout was excellent, there was no evidence

of burning or arcing, the fuse tubes were not
thrown from the cutout, nor was there any sign
of strain at the insulator inserts. High speed

fuse links were not used, nor were the bores of the -

fuse. tubes cleaned between successive tests.

Although I have described a preferred embadi-
ment of my invention, it should be understood
that departures may be made therefrom with-
out departing from the scope of this invention,
and that this descrlption is for the purpose of il-
lustration only.

- What I claim as new and useful and desire
to protect by Letters Patent is:

1. In a fused disconnect switch, the combina-
tion comprising: upper and lower connectors
having sockets therein, a fuse tube, balls at the
ends of said fuse tube to fit sald sockets, means
resiliently to force said balls into the sockets, and
kick-out mechanism to force the lower ball from
the socket in the lower connector when the fuse
blows.

2, In a fused disconnect switch, the combina~
tion comprising: upper and lower connectors
having sockets therein, a fuse tube, balls at the

" ends of said fuse tube to fit said sockets, means

resiliently to force said balls into the sockets, a

fuse link in said fuse tube having & pig-tall at ~
one end thereof, kick-out mechanism to force the
lower ball from.the socket in the lower connector,

and means coacting with said fuse pig-tail to re-
strain the operation of the kick-out mechanism.

3. In a fused disconnect switch, spaced con- .
. nectors, a fuse tube, contacts at the ends of the

fuse tube to engage said connectors, means resil-

iently to force said contacts and said connectors

into engagement spring urged impact producing

" means oh said fuse tube adapted when released

45

50
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to impinge against one of said connectors so that
by its reactive force it will push the associated
contact away from its connector, and means to

release the impact producmg means when the.

fuse blows.
4, In a fused disconnect switch, spaced con-
nectors, a fuse tube, contacts at the ends of the

fuse tube to engage sald connectors, spring biased

impact producing means on the fuse tube adapted
when released to knock the lower of said con-
tacts free from its connector, the impact produc-
ing means adapted to be restrained by a fuse
link in the fuse tube, means on said fuse tube for
engagement by a switch stick or similar device
for opening and closing a circuit through the
switch by separating and engaging said: lower
contact and. 1ts connector, the. separating and

‘engaging of the last said contact and its con-

nector adapted to impose no substantial addi-
tional strain on said fuse link.’
5. In a protective device, the combina,tion com-

prising: an insulator having hemispherical sock~ -
ets at each end, a fuse tube, a ball at the top of

said fuse tube, said ball adapted for engagement
in one of said sockets, & second ball at the op-
posite end of said fusé tube, the said second ball
adapted for engagement in the other of said

sockets, resilient means to.force said balls into’

tight engagement with the sockets, a.nd kick-out

2,212,838

mechanism to force one of sald balls from its
socket when the fuse blows.

6. In a fused disconnect switch, the comblna—
tion comprising: upper and lower connectors
having sockets therein, a fuse tube, balls at the
ends of said fuse tube, resilient means to urge
said balls into tight engagement with said sock-
ets, cam means to force one of said balls from
its socket, said cam means adapied to be re-
strained by a fuse link in said fuse tube.

7. In a device of the class described the com-

10

bination comprising, upper and lower connectors,

* g fuse tube, means on said fuse tube for resiliently”

engaging said upper and lower connectors, & fuse
link in said fuse tube, and means on said fuse
tube coacting with said fuse link {o push the
lower end of the fuse tube out of engagement
with the lower connector upon rupture of the fuse

link.

8. In a fused disconnect switch, the combina-
tion comprising: an insulator supported in an in~
clined position, upper and lower connectors on
said insulator, a fuse tube, means on said fuse
tube for removably engaging said connectors and
supporting said fuse tube substantially -parallel
to said insulator, a fuse link in said fuse tube,

_kick-out mechanism on said fuse tube coacting

with said fuse link to separate the lower end of

said fuse tube from said lower ‘connector when

the fuse link ruptures, and resilient means to
urge said fuse tube into a vertical position upon
the operation of the kick-out mechanism.

9. In a protective device, the combination com-
prising: upper and lower connectors, a fuse tube

adapted for engagement in said connectors, & pig-
tail fuse in said fuse tube, kick-out mechanism
on said fuse tube to force the tuse tube from the
lower connector and to whip the pig-tail from the
fuse tube when the fuse ruptures, said kick-out
mechanism comprising a rotatable cam having &
surface to engage a portion of said connector and
to push sald fuse tube from said connector as
said cam is rotated.

10. In a fused disconnect switch, upper and
lower connectors,” a fuse tube, contacts secured
to said fuse tube and adapted for resilient en-
gagement with said connectors, means on sald
fuse tube for engagement by a switch stick to
push the lower of said contacts into engagement
with its associated connector or to pull said con-

- tact out of engagement with said connector to

operate the device as a switch, a fuse link ex-
tending between said contacts and extending
through said fuse tube, impact producing means
on sald fuse tube, spring means to urge said
impact producing means_against the lower of

-said connectors to push the lower contact there-
from, and means engaged by the fuse link to re-
“straln the movement of the !mpa.ct producing

15

40

56

means. v 00

11. In & fused disconnect switch an insulator,
upper and lower connectors-on- said  insulator
having sockets therein, a fuse tube,.upper and
lower balls' on said.fuse tube adapted for en-
gagement with the sockets, means resiliently to
force said balls into sald sockets, means to kick
out the lower ball of the fuse tube from the
lower socket, .a pig-ta.il fuse in the fuse tube, said
kick-out mechanism adapted to be restrained

65

by the fuse pig-tail, and the fuse tube adapted 7q -

‘to be refused when removed from the connectors.

"HENRY W. BODENDIECK.



