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14 Claims,

This invention relates, generally, to circuit in-
terrupting apparatus, and it has particular rela-
tion to such apparatus used for interrupting rel-
atively large amounts of power in high voltage
alternating current circuits.

An object of this invention is to provide a sim-
ple and relatively inexpensive condenser con-
struction for high voltage, high power circuit in-
terrupting devices.

Another object of this invention is to provide
for increasing the inertia of the movable terminal
of a fuse of the blast action arc extinguishing type
so as to reduce the effect of the blast pressure
thereon when the fuse blows in moving the ter-
minal, .

Still another object of this invention is to pro-
vide for indicating that a fuse has operated in a
new and improved manner.

It is also an object of this invention to provide
for releasing a gas into an arc confining passage-
way for assisting in extinguishing the arc and
also scavenging the walls of the passageway.

It is another object of this invention to provide
for discharging two serially connected blast type
of eircuit interrupters at their adjacent ends when
they are placed in end-to-end relation,

o
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Other objects of this invention will, in part, be

obvious and in part appear hereinafter,

_For a more complete understanding of the na-
ture and scope of this invention, reference can be
had to the following detailed description taken in
connection with the accompanying drawings in
which:

Figure 1 is a view, in side elevation, of one em-
bodiment of the present invention, showing the
weight in the position that it occupies after the
device has operated so as to indicate that this
has occurred;

Figures 2, 3 and 4, taken together and placed
end-to-end, with Figure 2 on top, Figure 3 in the
middle, and Figure 4 at the bottom, constitute a
longitudinal sectional view of the circuit inter-

rupter shown in Figure 1, the device being shown -

in the unblown condition;

Pigure 5 is a plan view of a portion of the strip
of sheet metal that is rolled up to form the con-
denser;

Figure 6 is a view, in elevation, of a set screw
that is used in the cartridge shown in Figure 2, 3
and 4 before it is inserted into the housing;

Figure 7 shows curves which illustrate the oper-
ation of the device shown in Figures 2, 3, and 4,

40

~ houses a condenser.

modified form of construction of the lower por-
tion of the device shown in Figures 2, 3, and 4;

Figure 9 is a detail view showing the construc-
tion of the upper end of the rod-like terminal for
the device shown in Figure 8, and how the fusible
and strain elements are connected thereto;

Figure 10 is a longitudinal sectional view show-
ing certain details of construction different from
those shown in Figure 8;

Figure 11 is a view in side elevation of a pair
of serially connected blast action circuit inter-
rupting devices arranged to discharge at their ad-
jacent terminals which are clamped together so
that the devices are placed end-to-end;

Figure 12 is a longitudinal sectional view, taken
generally along the line 12—I12 of Figure 11, of
one of the devices shown in Figure 11, and & por-
tion of the other device; and
- Pigure 13 is a detail longitudinal sectional view
taken af right angles to the direction in which
the view in Figure 12 is taken, and showing in
more detail how the adjacent terminals are
clamped together.

Referring now particularly to Figure 1 of the
drawings, it will be observed that the reference
character 10 designates, generally, one form of
circuit interrupting device constructed in ac-
cordance with the present invention. The cir-
cuit interrupter 10 comprises a housing 1l of
suitable insulating material, such as glass or
porcelain. It is provided with radially extend-
ing corrugations 12 for increasing the creepage
distance over its surface. At its ends, line ter-
minals 13 and 14 are provided which, it will be
understood, are arranged to be placed in suit-
able contact clips, not shown, that are connected
to the line conductors. The line terminals 13
and i4 are longitudinally slotted as indicated
at 15 and 16 for the reason set forth in McMahon
et al. Patent No. 2,207,813. The upper line ter-
minal I3 is provided with an integrally formed
extension 171 which, as will hereinafter appear,
A valve 18 serves to close -
the upper end of the extension 1T and permits
the exhaust of the same on opening under cer-
tain predetermined conditions. A guide tube.18
extends from the lower line terminal {4, and

_ from it projects & weight 20 when the device has

50

employing different means for effecting the move-

ment of the rod-like terminal;
Figure 8 isa longitudinal sectional view of a

55

operated to indicate that such action has taken
place. It will be understood that the circuit in-
terrupter 10 is arranged to be mounted in a
vertical position so as to permit the weight 20
to drop downwardly under the influence of
gravity. .

In Figures 2, 3, and 4 of the drawings, the de~
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tails of construction of the circuit interrupter
10 are more clearly set forth. As there shown, a
replaceable fuse cartridge, indicated generally
at 24, is arranged to be inserted through the
upper line terminal 13. The fuse cartridge 24
includes an insulating sleeve formed by an outer
layer 25 of suitable material, such as a phenolic
condensation product, and an inner layer 26
of suitable material, such as fiber. The sleeve
2526 serves to hold a mass 27 of solid arc ex-
tinguishing material, such as boric acid or mag-
nesium borate, which, for convenience, is prefer-
ably employed in the form of rings. The mass
27 of solid arc extinguishing material provides
a longitudinally extending bore 28 therethrough
in which a rod-like terminal 29 of copper or the
like is mounted for movement. The terminal 29
.has connected to its upper end a strain element
30 and a fusible element 3§ which are connected,
respectively, to arms 32 and 33 extending radially
inwardly from an upper cartridge terminal 34
that ijs threaded on the upper end of the in-
sulating sleeve 25—26. A flanged fitting 35 is
threaded onto the cartridge terminal 34, as
shown, and it bears against the upper line ter-
minal 13 so as to have good contact engagement
therewith. A metallic sleeve 36 bears against
the flanged terminal 3%, and it carries a condens-
er, shown generally at 37, for cooling and con-
densing the blast discharged from the fuse car-
tridge 24 on blowing of the strain and fusible ele-
ments 30 and 3{.

The condenser 37 is preferably formed of a
single strip 38 of sheet metal, such as copper,

which is spirally wound and is placed in the me- -

tallic sleeve 36 and is suitably held therein with
the turns of the spiral substantially parallel to
the direction of the blast. The metallic strip
38 is shown in Figure 5 of the drawings before it
is rolled up to form the condenser 31. It is,
of course, desirable to space the turns of the
spiral apart so as to permit the free flow of the
blast between adjacent turns. For this purpose
the strip 38 is upset as indicated at 39 to provide
projections which bear against the surface of
_the adjacent turn so as to space the turns apart.
It is then unnecessary to provide any additional

st
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ently resilient contact fingers 5i. The contact
fingers 5{ possess sufficient resiliency to provide
relatively good contact engagement with the
metallic sleeve 49. This contact construction is
employed since it is not feasible to manufacture
the fuse device 10 to extremely close tolerances.
That is, the distances beftween the line termi-
nals 13 and {4 may vary slightly bcause of vari-
ations in the length of the housing 1. Ac-
cordingly, while the upper cartridge terminal 34
may .be considered to always cccupy a given po-
ition, the lower cartridge terminal provided by
the metallic sleeve 49 may occupy slightly dif-
ferent positions longitudinally with respect to
the lower line terminal (4. By providing the
contact clip 50 with the inherently resilient con-
tact fingers 51 it is possible to take care of slight
differences in position of the lower cartridge ter-
minal 49 with respect to the lower line terminal
{4, and still provide good contact engagement
therebetween. As shown in Figure 4 of the
drawings, the contact clip 50 is held in position
by the guide tube 19 which is threaded into the
lower end of the lower line terminal 14.
As shown in Figure 3 of the drawings, the
weight 20 is fastened to the lower end of the rod-
like terminal 29 and is movable therewith down-

. wardly when the strain and fusible elements 30

40

spacing means between the successive turns of

the spiral.

The extension {7 is closed by a cap 40 which is
threaded thereon as indicated in Figure 2. The
cap 40 carries the valve 18 which is mounted on
g, valve stem 41 that is slidably mounted in the
cap 40. The valve 18 serves to close apertures
42 and 43 in the cap 40, and is held in the closed
position by a coil compression spring 44 sur-
rounding the valve stem 41, It will be under-
stood that the valve {8 remains closed under the
infiuence of the spring 44 until a predetermined
pressure is reached in the chamber containing
the condenser 37. This pressure is then suffi-
cient to lift the valve {8 against the biasing force
of the spring 44 and permits the discharge of
the blast to the atmosphere through the aper-
tures 42 and 43.

At the lower end of the insulating sleeve 25—
26 of the fuse cartridge 24 there is provided a
metal fitting 48 which is threaded into the sleeve,
as shown. A metallic sleeve 49, forming a lower
cartridge terminal, is threaded onto the fitting
48, and it is of sufficient length to extend down-~
wardly through the lower line terminal 14. Con-
tact engagement with the metal sleeve 48 is pro-
vided by a generally ring-like contact clip 50
which is provided with integrally formed inher-

50

60

the opening in the same,

and 3! (Figure 2) have blown. The mass of the
weight 20 substantially increases the inertia of
the movable parts, including the rod-like termi-
nal 29 so that the pressure which is exerted on
the upper end of the rod-like terminal 29 on
blowing of the strain and fusible elements 30 and
31 is substantially ineffective to move it down-
wardly. The rod-like terminal 29 then falls
through the bore 28 substantially only under the
influence of gravity. This is desirable so as to
expose a minimum of the bore 28 to the heat of
the arc that is formed between the rod-like ter-
minal 29 and the upper cartridge terminal 34 on
blowing of the strain and fusible elements 30 and
31. As a result, lower pressures are generated
within the device because of the arc, and conse-
quently, the likelihood of the circuit interrupter
10 being blown to pieces is materially reduced.

With a view to interconnecting the weight 20
and rod-like terminal 29 with the lower cartridge
terminal formed by the metallic sleeve 49, a flexi-
ble conductor 52 is coiled about the upper end of
the weight 20 and the lower end of the rod-like
terminal 29. As shown, the conductor 52 is se- |
cured at its upper end in the metallic fitting 48
and, at its lower end, in the upper portion of the
weight 20.

As shown in Figure 4 of the drawings, a cap 53
is threaded onto the lower end of the guide tube
19. A frangible disc or diaphragm 54 is se-
cured by a split ring 55 on the cap 53 for closing
‘When the strain and
fusible elements 30 and 3! have blown, the rod-

+ like terminal 29 moves downwardly together with

65

70

75

the weight 20. The lower end of the latter en-
gages the upper side of the disc or diaphragm 54,
and either disrupts it or moves it bodily out of
the groove in which it is held by the snap ring 55
and continues on to the position shown in Figure
1 of the drawings. The downward movement of
the weight 20 is arrested when the shoulder 56
thereon (Fligure 3) engages the inclined surface
51 (Figure 4) of the cap 83.

It will be noted that the metallic sleeve 48,
Figure 3, is provided with a threaded aperture 58
which registers with a groove 59 in the weight 20. .
The threaded aperture 58 is adapted to receive
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a set screw 60, Figure 6, when the cartridge 24 is
outside of the housing ff. The set screw 60
serves to clamp the weight 20 securely against
ihe opposite wall of the sleeve 49 so as to pre-
vent breakage of the strain wire 30 during ship-
ment and handling of the cartridge 24. The set
screw 60 is arranged to project beyond the sleeve
" 49 far enough to prevent insertion of the car-
tridge 24 inio the housing ({ until it is removed
thereby insuring that it will be withdrawn before
the circuit interrupter 10 is re-fused.

When the circuit interrupter (0 is to be re-
fused, it is first removed from its terminal clips.
The cap 40 is then removed together with the
condenser 31, The guide tube 19 is then un-
screwed from the lower line terminal I4,"where-
upon the cartridge 24 can be withdrawn through
the upper line terminal 13. These steps are re-
versed in inserting an unblown fuse cartridge.

In Figure 7 of the drawings, curve 61 shows the
relationship between the movement of the rod-
like terminal 29 with respect to time as measured
in cycles per second of alternating current. The
curve 61 represents the speed at which the rod-
like terminal 29 moves when it is biased by a
spring under certain predetermined conditions.
It will be observed that, after a slight initial
movement, its movement bears a straight line re-
lationship with respect to time. Thus, during
the first few cycles after the strain and fusible
element 30 and 31 have blown, relatively great
movement of the rod-like terminal 29 in the bore
28 takes place. This exposes a considerable area
of the bore 28 to the heat of the arc, and consid-
erably more arc extinguishing medium may be
evolved therefrom than is necessary for extin-
guishing the arc.

Curve 62 in Figure 7 of the drawings shows the
relationship between the movement of the rod-
iike terminal 29 and the frequency of a 60-cycle
alternating current source when the rod-like ter-
minal 29 follows the law of a freely falling body.
From curve 62 it will be observed that, during
the first few cycles, only a relatively small move-
ment of the rod-like terminal 28 takes place. As
a result, during these first few cycles during
which, experience indicates, most arcs are extin-
guished, only a relatively small amount of the arc
extinguishing material 27 is exposed to the heat
of the arc and, consequently, considerably less
pressures are generated in the device.

In Figures 8 and 9 of the drawings there is
shown a construction which can be employed in
lieu of certain parts of the construction shown in
Figures 2, 3, and 4 of the drawings. In Figures
8 and 9 of the drawings, a hollow rod-like termi-
nal 63 has been substituted for the solid rod-like
ierminal 29 previously described. The hollow
rod-like terminal 63 has a passageway 64 extend-
ing longitudinally therethrough which is closed
at its upper end by a metal cap 685, preferably
formed of silver, which is arranged to receive
the lower ends of the strain and fusible ele-
ments 30 and 31. The cap 65 is calibrated so as
to melt or fuse under different current conditions
and open the upper end of the passageway 84,

The lower end of the passageway 84 in the
rod-like terminal 63 opens into a reservoir, shown
generally at 86, which is arranged to hold a gas,
such as carbon dioxide or helium, under pres-
sure. The reservoir 68 comprises upper and
jower hollow members 67 and 68 which are
threaded together, as shown. A valve §% is pro-
vided in the lower member 88 to provide for
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ing the same under pressure. After the reser-
voir 66 has been filled, the lower end of the valve
89 can be dipped in solder so as to seal it com-
pletely and avoid any likelihood of the escape of
gas from the reservoir 66. .

The upper member 67 of the reservoir 66 is
provided with & flanged section 70 in which the
lower end of the flexible conductor 52 is fastened.
It also is provided with an'inclined shoulder Ti
that is arranged to engage the similarly inclined
shoulder 57 on the cap 53 for limiting the down-
ward movement of the reservoir 66 when the
strain and fusible elements 30 and 31 have blown.

A groove 12 is provided at the upper end of
the member 68 for receiving the set screw 60
through the threaded aperture 58 as previously
described. .

It will be understood that, under certain con-
ditions—-such as the blowing of the strain and
fusible elements 30 and 31 under relatively light
overload conditions—the cap 65 at the upper end
of the hollow rod-like terminal 63 may not be
fused sufficiently to permit exhaustion of the
gas in the passageway 64 and the reservoir 66.
However, on flow of sufficient current in the arc,
that is formed, the cap 65 will be melted and
the gas will be permitted to flow endwise into
the arc between the upper end of the rod-like
terminal 63 and the upper carfridge terminal
34 so as to assist in blowing the same out and
filling the arc space with a non-conducting me-
dium. In addition, the gas flowing out of the
upper end of the rod-like terminal 63 serves to
provide a scavenging action on the walls of the
bore 28 in the solid arc extinguishing material
21 to free them from deposits of conducting par-
ticles which may lower the leakage resistance
over the surface of the solid arc extinguishing
material 21 after the device has operated.

Preferably, the reservoir 66 is made sufficient-
ly heavy so that it can function in the same
manner as the weight 20, Figure 3, previously
described, and increase the inertia of the mov-
ing parts so that the downward reaction of the

5 blast has substantially no effect in driving the
‘rod-like terminal 63 downwardly.

In PFigure 10 of the drawings there is shown
a construction which is modified somewhat from
that shown in Pigure 8 of the drawings. It will
be understood that the construction of the up-
per end of the hollow rod-like terminal 63 in
Figure 10 is the same as shown in Figure 9, and
that for the remaining parts of the device the
construction is the same as shown in Figure 2
of the drawings. .

In Figure 10 of the drawings a fitting 15 is
provided on the lower end of the sleeve 25—26
of the fuse cartridege that is somewhat different
from the fitting 48 shown in Figures 3 and 8 of
the drawings. The fitting 15 is arranged to re-
ceive & ring-like contact clip 76 having integral-
ly formed, inherently flexible contact fingers 71
that are arranged to have contact engagement
with an inclined contact surface 18 of a metallic
cap 19 forming a part of a gas reservoir shown
generally at 80. It will be observed that the
contact fingers 11 _provide for directly intercon-
necting the rod-like terminal 63 and the lower
cartridge terminal which is formed by the metal-
lic sleeve 49. Because of this, a flexible con-
ductor 8/ having a relatively small cross-sec-
tional area can be employed for interconnecting

- the fitting 715 and the cap 19 to complete the

circuit between the rod-like terminal 63 and the

fAlling the reservoir $6 with the gas and for hold- 75 lower cartridge terminal 43 while the former is
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moving after the strain and fusible elements
30 and 34 have blown. For illustrative purposes,
only the end portions of the flexible conductor
8! are shown, the intermediate portion being
omitted to show the adjacent details of construc-
tion more clearly.

It will be noted that the reservoir 88 includes
a hollow section 82 which forms the major por-
tion thereof.

The downward movement of the rod-like ter-
minal 63 and the reservoir 80 is limited by a
shoulder 83 on the cap 79 which is arranged to
engage the inclined shoulder 57 on the cap 53.
It will be observed that the guide member 84
shown in Figure 10 of the drawings is some-
what shorter than the guide member {9 shown
in Figures 4 and 8 of the drawings.

The upper end of the section 82 has a groove
85 for receiving the set screw &0 through the
threaded aperture 58 as previously set forth.

Referring now particularly to Figure 11 of the
drawings, it will be observed that two circuit
interrupting devices, shown generally at 88 and
89, are mounted in end-to-end relation. AS will
hereinafter appear, the fuse devices 88 and

10

15

20

25

89 are connected in. series circuit relation and .

are arranged to provide two breaks or gaps in
the circuit on the occurrence of an overload.
‘The devices 88 and 89 can be mounted vertically,
as illustrated, or they can be mounted in a hori-
zontal position if desired.

Each of the devices 88 'and 89 lncludes an in-
sulating housing 80 and 81, formed of glass or
porcelain, and each has corrugations 82 and 93

for increasing the length of the creepage path

over its surface. Terminals 84 and 95 are pro-
vided at the ends of the housing 80, and termi-
nals 96 and 87 are provided at the ends of the
housing 94.
94 and 97 are line terminals, and that terminals
95 and 96 are provided in order to permit the
series connection. of the devices 88 and 88. The
line terminals 94 and 87 are provided with longi-
tudinal slots or grooves 98 and 99 which are for
the same purpose as the slots or. srooves {5 and
16 in the line terminals 13 and (4 shown.in Fig-
ure 1 of the drawings and described hereinbefore.

Each of the terminals 95 and 96 has a flange

103 and 104 integrally formed therewith which
are arranged to be juxtaposed so as to provide
good contact engagement therebetween, and they
are held in this position by screws 108, as shown
in Figures 11 and 13 of the drawings.

- The devices 88 and 89 are arranged to dis-
charge at their adjacent ends, and for-this pur-
pose ports or discharge openings (07T and 108
are provided in .the terminals 88 and 96 as is
shown more clearly in Figure 11 of the drawings.
It will be understood that, when the discharge
takes place intermediate the line terminals 94
and 97, the likelihood of a flash-over therebe-

30

It will be understood that terminals .

40

50
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tween is materially reduced as compared to. a .

construction in which the device discharges ad-
jacent one line terminal. Also, the likelihood
of a flash-over to an adjacent circuit is reduced.

Within each of the insulating housings 90 and

81 there is provided a replaceable fuse cartridge.

Since the fuse cartridges are duplicates of each
other, it is necessary to describe only one of
them. The fuse cartridge indicated generally at
112 in Figure 12 of the drawings is illustrative
of the cartridge that can be employed for both
of the devices 88 and 89.

The replaceable fuse cartridge {12 includes
g sleeve (13 of insulation, such as fiber or a

70

75
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phenolic condensation product, and it contains
a mass §{# of solid arc extinguishing material
such as boric acid or magnesium borate which

_is preferably in the form of rings and provides
. a bore

fi5 extending longitudinally there-
through. Terminals {16 and (17 are provided at
the ends of the sleeve 113. It will be noted that
the terminal {17 is threaded into the terminal
85 carried by the insulating housing 98. A bridge
§18 is secured to the terminal {17 to which a
fusible element (19 is connected. One end of
the fusible element 1193 is secured in a contact
screw {20 that is threaded into the bridge 118.
It will be noted that the fusible element §19 ex-
tends entirely through the bore 115 and is se-
cured to the terminal 116 by means of a set screw
121 which is inserted in a suitable tapped open-
ing .therein.

The terminal {16 is provided W1th an extension
125 in the form of a metallic tube which forms
a reservoir for gas under pressure, such as car-
bon dioxide or helium. The end of the sleeve
t25 opposite the terminal {16 is closed by a
threaded plug 126 which has an aperture 127
therein through which the gas can be introduced
into the reservoir. The gas is introduced through
a suitable inlet {28 which, as shown, is after-
ward crimped over to prevent the escape of gas
therethrough. If desired, the inlet 128 may he
dipped in solder to further insure that the res-

_ervoir is sealed.

The metal sleeve 125 not only forms a reser-~
voir for gas, but also it forms a terminal for the
replaceable fuse cartridge 112 in order to connect
the same to the line terminal 94. A cap 129,
threaded onto the line terminal 94 and into en-
gagement with one end of the metallic sleeve
128, provides the necessary.interconnection with
good contact engagement between the mterﬁt-
ting parts.

It is, of course, desirable to retain the gas in
the reservoir {12 under pressure until the fusi-
ble element (18 blows. For this purpose, a guide
sleeve 130 extends from the terminal ({6 in
alignment with the bore (i5 in the solid arc
extinguishing material 1{4. The sleeve 1308 is

_closed at one end by a cap {31 and & frangible

disc 132. Within the guide tube {30 is a plunger
133 having a knife edge 134 for rupturing the
disc or diaphragm 132. A coil compression spring
i38 is provided within the guide tube 130 for
biasing the plunger 133 to rupture the disc or
diaphragm (32. The plunger (33 is restrained
from movement by a pair of strain wires {36
which are secured at one end to a pin 137 ex-
tending transversely across the plunger {33. At
their other ends, as shown in Figure 13, the
strain wires 136 are secured to the contact screw
120 to which one end of the fusible element 119
is also secured.

It will be understood that, as long as the fusi-
ble element {19 remains intact, the strain wires
136 will also remain intact and the plunger 133
will be held in the position shown in Figure 12
of the drawings., On the occurrence of an over-
load, the fusible element I(9 is blown and the
flow of current is transferred to the strain wires
138 which are promptly blown, whereupon the
plunger {33 is released for movement under the
influence of the coil compression spring 1835,
The knife edge 134 ruptures the disc or dia-
phragm (32 and permits the flow of gas from the
reservoir {25 through the guide tube (30 and
the bore £85. This flow of gas assists in extin-
guishing the arc formed in the bore (15 and also
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to scavenge its walls so as to improve the dielec-~
tric properties thereof.

The blast, formed in part by the fused metal
particles of the fusible element 118 and the
strain wires 136, in part by the arc extinguish-
ing medium that is evolved from the walls of
the bore 115 and in part by the gas from the
reservoir 125, is discharged as indicated by the
arrows 138 out of the ports 107. Normally the
ports 107 are closed by frangible discs or dia-
phragms 133 which are held in place by caps
140. The discs or diaphragms 139 are ruptured
when sufficient pressure is generated by the blast
on operation of the device, and thereby permit
free flow of the blast to the atmosphere.

It will be understood that both of the circuit
inferrupting devices 88 and 89 will be blown at
the same time on the occurrence of an overload

" since it is intended that the fusible elements of
both shall have the same operating character-
istics.

Since certain further changes can be made in
the foregoing consfructions and different em-
bodiments of the invention can be made without
departing from the scope thereof, it is intended
that all matter shown in thes accompanying
drawings and described hereinbefore shall be in-
terpreted as illustrative and not in a limiting
sense.

What is claimed as new is:

1. In circuit interrupting apparatus, in com-
bination, a-fuse tube, a mass of solid arc extin-
guishing material in said tube having a relatively
long narrow hore extending vertically there-

through, a relatively infusible terminal at the :

upper end of said bore, a rod-like terminal sub-
stantially filling and movable downwardly
through said bore, fusible means interconnecting
said relatively infusible terminal and the upper

end of said rod-like terminal and preventing

downward movement of the latter, and a weight
attached to the lower end of said rod-like termi-
nal to provide sufficient inertia therefor so that
when the same is released on blowing of said

fusible means the downward reaction of the re-.

sulting blast does not materially increase the rate
at which said rod-like terminal is accelerated over
that due to the force of gravity acting alone, said
weight being disposed wholly within said fuse tube
as long as said fusible means remains intact and
being arranged and adapted to have at least a
portion thereof project out of said fuse tube after
said fusible means has blown to indicate that the
same has occurred.

2. In circuit interrupting apparatus, in combi-

nation, a fuse tube, a mass of solid arc extinguish-
ing material in said tube having a relatively long
narrow bore extending vertically therethrough,
a relatively infusible terminal at the upper end of
said bore, a rod-like terminal substantially filling
and movable downwardly through said hore, fusi-
ble means interconnecting said relatively infusi-
ble terminal and the upper end of said rod-like
terminal and preventing downward movement of
" the latter, a weight attached to the lower end of
said rod-like terminal to provide sufficient inertia
therefor so that when the same is released on
blowing of said fusible means the downward re-
action of the resulting blast does not materially
inerease the rate at which said rod-like terminal
is accelerated over that due to the force of gravity
acting alcne, and a frangible closure member at
the lower end of said fuse tube, said weight being
disposed wholly within said fuse tube as long as
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said fusible means remains intact and bemg ar- 5

thereof project out of said fuse tube after said
fusible means has blown to indicate that the
same has occurred.

3. In circuit interrupting apparatus, in combi-
nation, a mass of solid arc extinguishing material
having a bore therethrough, a statlonary termi-
nal at one end of said bore, & rod-like terminal
substantially filling and movable endwise through
said bore, fusible meals interconnecting said ter-
minals and adapted to be blown on the occurrence
of an overload whereupon an are is formed there-
between, and means for discharging fluid under
pressure through said rod-like terminal for assisi-
ing in extinguishing said arc and scavenging the
walls of said bore.

- 4. In circuit interrupting apparatus, in combi-
nation, a mass of solid arc extinguishing material
having a bore therethrough, a stationary termi-
nal at one end of said bore, a rod-like terminal
substantially filling and movable endwise through
said bore, fusible means interconnecting said ter-
minals and adapted to be blown on the occurence
of an overload whereupon an arc is formed there-
between, a reservoir carried by and movable with
said rod-like terminal for holding fiuid under
pressure therein, and a discharge passageway in
said rod-like terminal for directing a flow.of said
fluid from said reservoir into said arc for assisting
in extinguishing it and scavenging the walls of
said bore.

5. In circuit interrupting apparatus, in combi-
nation, a mass of solid arc extinguishing material
having a bore therethrough, a stationary terminal
at one end of said bore, a rod-like terminal sub-
stantially filling and movable endwise through
said bore and having a longitudinal passageway
therein closed at one end%nd open at the other,
fusible means interconnecting said stationary ter-
minal and the closed end of said rod-like termi-
nal and adapted to be blown on the occurrence
of an overload whereupon an arc is formed there-
between, and a reservoir carried by and movable
with said rod-like terminal and communicating
with said passageway therein for holding fluid
under pressure, said closed ‘end of said rod-like
terminal being adapted to be opened when the
current flow through said arc generates sufficient
heat to melt the same whereupon said fluid is
discharged from said reservoir into said arc for
assisting in extinguishing it and scavenging the
walls of said bore. ,

6. In circuit interrupting apparatus, in combi-
nation, a fuse tube, a mass of solid arc extinguish-
ing-material in said tube having a relatively long
narrow bore extending vertically therethrough, a
relatively infusible terminal at the upper end of
said bore, a rod-like terminal substantially fill-
ing and movable downwardly through said bore
and having a longitudinal passageway therein
closed at its upper end and open at its lower end,
fusible means interconnecting said relatively in-

‘fusible terminal and the upper end of said rod-

like terminal and preventing downward move-
ment of the latter and adapted to be blown on the
occurrence of an overload whereupon an arc is

-formed therebetween, and a reservoir of substan-

tial mass attached to the lower end of said rod-
like terminal and communicating with said pas-
sageway therein for holding fluid under pressure
and to provide sufficient inertia therefor so that
when the rod-like terminal is released on blowing
of said fusible means the downward reaction of
the resulting blast does not materially increase
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the rate at which it is accelerated over that due
to the force of gravity alone, said closed end of
said rod-like terminal being adapted to be opened
when the current flow through said arc generates
sufficient heat to melt the same whereupon said
fluid is discharged from said reservoir into said
arc for assisting in extinguishing it and scav-
enging the walls of said bore,

7. In circuit interrupting apparatus, in combi-
nation, terminals between which an arc may be
drawn, 8 body of solid arc extinguishing mate-
rial in confining relation to sald arc and adapted
to have evolved from its surface an arc extin-

guishing medium, a reservoir for holding fuid.

therein under pressure and adapted to be placed
in communication with the arc space, a frangi-
ble disphragm sealing said reservoir, and means
operable on the formation of said arc for disrupt-
ing sald diaphragm to permit said fluid to flow
into said arc space for assisting in extinguishing
said arc and scavenging the adjacent walls of
said are extinguishing material.

8. In circuit interrupting apparatus, in com-
bination, a mass of solid arc extinguishing ma-
terial having a bore therethrough, terminals be-
tween which an arc may be drawn in said bore,
fusible means interconnecting said terminals, a
reservoir for holding fluid therein under pressure
and adapted to be placed in communication with
said bore, a frangible diaphragm sealing said
reservoir, and means adapted to be released on
blowing of said fusible means for rupturing said
diaphragm to permit said fluid to flow into said
bore for assisting in extinguishing said arc and
scavenging the walls of said bore.

9. In circuit interrupting apparatus, in combi-
nation, a pair of terminals between which an arc
may be drawn, one of said terminals being rod-
like in character and having an aperture extend-
ing longitudinally therethrough, a body of insu-
1ating material having a bore through which said
one terminal is movable to extend said arc there-
in, and means for discharging fluid through said
aperture into said bore for assisting in extin-
guishing said arc.

10. In circuit interrupting apparatus, in com-
bination, a body of insulating material having a
bore with & discharge end, a pair of terminals be-
tween which an arc may be formed in said bore,

a reservoir for holding fluid under pressure and.

adapted to be placed in communication with the
other end of said bore, frangible means sealing
said reservoir, and means released on the forma-
tion of said arec for rupturing said frangible
means to permit said fluid to flow through said
bore and out of its discharge end to assist in ex-
tinguishing said arec.

11.-In circuit interrupting apparatus, i§1 com-
bination, & pair of terminals, fusible means inter-
connecting said terminals between which an arc
is formed on blowing of said fusible means, 2
body of insulating material having & bore in
which seid arce is formed, said bore having a dis-
charge end, a reservoir for holding fiuid under
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pressure and adapted to be placed in communica-
tion with the other end of said bore, frangible
means sealing said reservoir, and means released
on blowing of said fusible means for rupturing
said frangible means to permit said fluid to flow
through said bore and out of its discharge end
‘to assist in extinguishing said arc.

12. In circuit interrupting apparatus, in com-

. bination, insulating means providing & bore from

the surface of which an arc extinguishing medi-
um is adapted to be evolved due to the heat, of
an arc, & pair of relatively movable terminal
members between which an arc is adapted to be
formed, one of said terminal members being lo-
cated adjacent one end of said bore and the other
being rod-like in character and movable through -
said bore, a reservoir for holding material which
when released is in the form of an are extinguish-
ing fiuid, and means for releasing said fluid into
said bore on the occurrence of an arcbetween said
terminal members and into the space occupied by

the arc for assisting in extinguishing the same

and scavenging the walls of the bore after the arc
is extinguished.

13. In circuit interrupting apparatus, in com-
bination, insulating means providing a bore from
the surface of which an arc extinguishing medi-
um is adapted to be evolved due to the heat of
an arc, a pair of relatively movable terminal
members between which an arc is adapted to be
formed, one of said terminal members being lo-
cated adjacert one end of said bore and the other
being rod-like in character and movakle through
said bore, means for moving said rod-like termi-
nal member away from the other terminal mem-
ber to extend an arc drawn therebetween into
said bore, a reservoir for holding material which

. when released is in the form of an arc extinguish-~
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ing fiuid, and means for releasing said fluid into
said bore on the occurrence of an arc between
said terminal members and into the space occu-
pied by the arc for assisting in extinguishing the
same and scavenging the walls of the bore after
the arc is extinguished.

14. A replaceable fuse cartridge intended for
insertion into a housing of & circuit interrupter,
said cartridge comprising an insulating sleeve,
terminals for said sleeve, fusible means intercon-
recting said terminals, weight means tensioning
sald fusible means and movable relative to said
sleeve on blowing of sald fusible means for ex-
tending the arc incident thereto, and clamping
means for clamping said weight means in the
cartridge to prevent overstressing of said fusible
means, said clamping means comprising & clamp-
ing member disposed when in operative position

to prevent insertion of said cartridge into the

housing of the cficuit interrupter whereby re-
moval of said clamping member with resulting
release of said weight member and conditioned
of the cartridge for operation is necessitated
prior to placement of the ca,rtndge in the lnte.
rupter housing,

HUCGH A. TRIPLETT.



