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(CL. 200—48)

24 Claims.
1

My invention relates generally to circuit inter-
rupters, and it has particular application to dis-
connecting switches of either the outdoor or the
indoor type.

Disconnecting switches are used principally for
sectionalizing or isolating portions of a transmis-
sion line or a power distribution network, and, in
their simplest form, the devices usually comprise
little more than a knife switech of the proper
capacity which is provided with a suitable latch~
ing means for preventing undesireq openings of
the circuit. In their normal operation, the
switches are rarely called upon to interrupt any
considerable amourits of power, and in fact, the
switches known to the art in the past have been
quite incapable of opening more than very small
amounts of power, particularly at high voltages.

With the increased growth of interconnected
bower networks and transmission systems it has
become increasingly important that these sec-
tionalizing and isolating switches shall be capa-
ble of opening at least moderate amounts of
power, and the older type of switches has proven
unsatisfactory for this service. In fact, if volt-
ages in the neighborhood of 100 kv. are used,
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an ordinary knife blade disconnecting switch is -

incapable of opening even the line charging cur-
rent without danger of drawing long uncontrolled
arcs which may short circuit and seriously dam-
age adjacent equipment.

Various expedients for obviating these diffi-
culties have been proposed and some of them have
been tried. None of the proposed arrangements,
however, has been entirely satisfactory., Some
are too expensive and thereby economically im-
practical, since large numbers of the devices must
be used in even a moderately sized transmission
line. Others are not entirely safe in operation,
and even the best of the prior art devices has not
been a commercially successful development.

The principal object of my invention, therefore,
is to provide a disconnecting switch which shall
be capable of opening circuit carrying consider-
ahle amounts of power and which, at the same
time, shall be relatively low in cost.

Another object of my invention is to provide
an improved disconnecting switch which shall be
simpie in design and rugged in construction,
which shall be absolutely reliable in operation,
even when subjected to the adverse weather con-
ditions, and which includes means for interrupt-
ing the arc which may be established incident to
the opening of the circuit.

A further object of my invention is to provide

means whereby an expulsion-type circuit inter- "
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rupter may be combined with a blade-type dis-
connecting switch in such manner that a single
operating mechanism may be utilized for actuat-
ing both the blade and the expulsion-type device.

In accomplishing these cbjects of my invention
I provide, in the preferred embodiment of my
device, a three-insulator vertical break discon-
necting switch. As in the conventional structure
of this type, one of the insulators is rotatable and
is connected to the blade by suitable linkages in
order that the blade may be swung to the open
and to the closed-circuit position by rotating the
insulator column. In addition, I provide a tube
of insulating material having a length substan-
tially equal to the separation of the stationary
insulator columns, a conducting member movable
through the tube to provide an electrical circuit
in parallel with the blade, and an actuating
mechanism intermediate the conducting member
movable through the tube and the rotatable in-
sulator.

The various parts are so correlated that during
the opening operation the blade is swung from
the closed-circuit position to the open circuit po-
sition while the conducting means disposed within
the tubular member carries the current flowing
through the device. Then, as the opening opera-
tion progresses, the conducting means moves
through the tubular member so as to establish
the arc formed incident to the opening of the
controlled circuit within the passage therein.
This tube acts as an expulsion-type circuit inter-
rupter and effects the extinguishment of the arc
within g short period of time.

Later, the tubular member itself is swung so
as to cause an air break to exist in the electrical
circuit through the switch. The tube is prefer-
ably lined with a material that is capable- of
evolving an arc extinguishing gas when placed
in proximity to an electric arc in order to in-

tensify the expulsive effect, and the dimensions of

the conducting means are such that the tube is
closed at one end during the arc drawing op-
eration for the same reasen.

The principles and the mode of operation .of
my invention will be made more apparent by ref-
erence to the accompanying drawings, wherein
T have disclosed the structural details of a discon-
necting switch which includes the principal ele-
ments of my invention.

Figure 1 is an elevational view, partially in sec-
tion of a three-insulator disconnecting switch
embodying the principal features of my inven-
tion; the switch is illustrated in the closed circuit
position,
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Fig. 2 is a plan view of the switch shown in
Fig. 1;

Pig. 3 is a fragmentary view showing the po-

" sition of the various moving parts of the switch
illustrated in Figs. 1 and 2 in the partially open
position; ‘

Fig. 4 is a fragmentary view of the rotatable
insulator and portions of the blade and the blade
supporting means; the various structural ele-
ments are shown in the fully open position;

Fig. 5 is an enlarged detail view of the flexible
conducting means forming a part of the ex-
pulsion unit circuit interrupter,

Fig. 6 is a sectional view taken on the line
VI—VI of Fig. 7 showing the details of construc-
tion of the actuating mechanism for the ex-
pulsion unit; and

Fig. 7 is a plan view of the actuating mecha-
nism for the expulsion unit.

Al but a portion of the closure cover has been
cut away to more clearly illustrate the structural
features involved.

The preferred embodiment of my invention
comprises generally a base I, which may be
formed from a channel-shaped section of struc-
tural steel or the like, a pair of stationary insu-
lators 3 and 5 mounted upon the base channel
! through the agency of suitable bolts T which
engage the flanges 9 forming a part thereof, and
a rotatable insulator 11 supported upon the base
1 by means of a suitable ball bearing 13. A jaw
member {5 is positioned upon the top of the right
hand insulator column 5 and is adapted to be
engaged by the movable end 19 of the bifurcated
blade member 1T which is supported upon a suit-
able U-shaped yoke member 21 affixed to the
other stationary insulator column 3.

A metallic closure 23 wherein the actuating
mechanism 25 for the expulsion-type unit is con-
tained, is likewise positioned upon the second sta-
tionary insulator column 3. The rotatable insu-
lator i1 has a shaft portion 2T which extends
through the left-hand end of the closure 23 and
is adapted to be keyed to the main actuating
crank 28 for the blade member. This crank 29
1is connected to the blade member 11 through a
tie-member 31 and a pair of universal joint link-
ages 33 and 35.

- The expulsion-type circuit interrupting means
which is utilized for extinguishing the arcs which
are formed incident to the opening of the cir-
cuit controlled by the switch, includes a hollow
tubular member 317, preferably of fibre which has
been suitably water-proofed on the outer side.
“This tubular member defines the walls of an arc
passage and is adapted to be pivotally supported
‘upon a clamp member 39 affixed thereto adjacent
the left hand end. A pair of spring clips 41 af-
fixed to the blade 171 normally support and posi-
tion the tubular member with respect to that
member. - The clamp member 39 is journalled
upon the pivot pin 43 for the blade IT in order
that the tube 37 and the blade means T may
be independently movable. A spring 45 is dis-
posed intermediate the blade member T and
the tubular member 37 in order that those two
members shall normally be biased into engage-
ment with each other, as is shown in Figs. 1 and
4, and also in order that the tubular member
387 can be caused to automatically swing to the
normal open-circuit position subsequent to the
opening movement of the blade itself. The left-
hand end of the tubular member 37 terminates
in a funnel-shaped portion 49 through which the

10

15

4

the flexible conducting means 51 extends into the
arc passage within the tube.

This flexible conducting means 51 is shown
particularly in Fig. 5 and comprises a closely
wound spring 53 having a flexible conducting
shunt 51 positioned within the central opening
therein., The right-hand end of the spring is
rigidly affixed to a suitable contact member 55,
the body portion 56 of which is preferably of
copper and the extreme end portion 51 of which
is preferably of a conducting, arc resisting ma-
terial.. The spring 53 is of considerable strength
while at the same time, it possesses a consider-
able amount of flexibility. Its maximum diam-
eter is slightly less than the maximum diameter
of the arc passage within the tubular member 37
wherein it is adapted to move, and it becomes
immediately apparent that the operation of this

. conducting means will very closely approximate
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that of the cable release utilized on the ordinary
hand camera. In other words, the conducting
means 51 while being sufficiently flexible to per-
mit the tubular member 37 to be swung to the
open circuit position while it is moved therewith-
in, is of sufficient strength and rigidity that the
operation of the device is reliable and positive.
The flexible shunt 51 is provided for increasing
the maximum current-carrying capacity of the
conducting means 51.

For moving the flexible conducting means
within the arc passage, the walls of which are
defined by the tubular member 31, I prefer to
provide an actuating mechanism such as that
shown particularly in Figs. 6 and 7. Essentially,
this mechanism comprises little more than a
grooved drum 6 whereon the flexible conducting
means 81 is wound  and from which it is un-
wound during the operation of the switch, and -
suitable gear means for interconnecting this
drum with the rotatable insulator {1. 'The drum
itself is provided with means whereby it is di-

.rectly connected to the gearing elements through

a spring means during the closing operation but
is required to have lost-motion to stress the
spring means during the opening operation. By
this arrangement, it is possible to move the blade
{T to the full open position before the circuit
through the switch is opened by the expulsion-
type interrupting means. Moreover, as the blade
IT nears its uppermost position, the energy
charged in the spring means, by virtue of the
relative movement of the gear elements while
the drum remains stationary, is released so as
to cause the flexible conducting means 51 to
move through the arc passage at high speed,
thereby. establishing the arc within that passage.

Specifically, the actuating mechanism for the
expulsion-type are extinguishing means com-
prises the metallic closure 23 mentioned above, a
gear member 63 adapted to be keyed to the
upwardly extending shaft portion 27 of the ro-
tatable insulator, a second gear wheel 65 jour-
nalled upon a suitable shaft member 671 and
having a pinion portion 69 for engaging the first-
mentioned gear wheel and a wheel portion Ti
for engaging the gear 13 which actuates the
drum. This latter gear 13 is keyed to a second
shaft 15 which is supported upon a suitable ball
bearing 171 affixed to the base of the closure 23.
The drum 61 is journalled upon this second shaft
15 and is connhected to its actuating gear 13 by
means of a coil spring 79. ’

Affixed to the upper portion of the grooved

- drum 61 is a notched wheel 81, which is utilized

(5]

for assuring that the electrical circuit through




, 22,858

5
the switch shall always be finally opened by the
expulsion type arc extinguishing means. A latch
member 87, pivotally supported upon the upper
half of the closure 23 by means of a screw 89,
is provided for engaging the notched wheel 81.
One end of this latch member 87 pivotally en-
gages one end of an actuating member 91, the
other end of which is slidably supported upon a
screw 93, affixed to the upper portion of the
closure 23. This actuating member includes a
pair of outwardly projecting portions 95 and 96
which are adapted to engage a cooperating por-
tion 97 formed integral with the gear wheel 63.

Through the arrangement of the latch 87 the
drum 61 is prevented from rotating toward the
open-circuit position during the greater portion
of the opening movement of the rotatable insu-
lator 11, and it is only when the projecting por-
tion 971 of the gear wheel 63 engages the out-
wardly projecting portion 86 of the latch actuat-
ing member 81 near the end of that movement
that the latch 81 disengages the notched wheel
81 so as to permit the spring 719, which has been
stressed by virtue of the relative movement of
the drum 61 and the actuating gear 13 therefor,
to rotate the drum to the normal open-circuit
position, thereby drawing an arc within the arc
passage defined by the tubular member 37.
During the circuit-closing eoperation, {he flex-
ible conducting means 5§51 is moved outwardly
through the tubular member 3T and engages
the cooperating conducting means 99 supported
upon the outboard stationary insulator 5 as the
interrupter is moved to the fully closed position
by the drive from mtatmg gear 13 to drum 6l
through spring 79.

The conducting means 99, which is adapted to
be engaged by the solid contact portion 55 of
the flexible conducting means 51, preferably
comprises an up-extending member rigidly affixed
to the support plate 181 for the jaw (5 and
having a suitably proportioned opening therein
for engaging the sides of the contact portion
55. It is' desirable that this conducting means
99 be provided with a certain amount of re-
silience in order that the proper contact pres-
sure may be secured between the cooperating
contact surfaces.

A pair of flexible conducting shunts 193 are
utilized for interconnecting the blade means (7
with the metallic closure 23 for the interrupter
actuating means. This closure 23, in turn, is
electrically connected to the other support plate
105 which serves as a terminal for the device.
The shunt 51 and the associated contact means
85 for the expulsion type interrupter are elec-

trically connected to the support plate 185 affixed -

to the top of the right-hand insulator through
the actuating mechanism 25.

A tubular member 107 of insulating material
is disposed. within the outer wall of the closure
23 for the purpose of guiding the flexible con-
ducting means 51 during the operation of the
switch, and a suitably proportioned hollow cy-
lindrical member 108 is positioned about the
drum 61 for assuring that the flexible conducting
means shall be moved thereby without kinking.
- The circuit interrupter is shown in the closed-
circuit. position in Figs. 1 and 2, and the actu-
ating mechanism is likewise shown in the closed~
circuit position in Figs. 6 and 7. It will be
noted that the center line of the actuating link-
age- for the blade IT (the crank 29 and the tie
link 31) is to the left of the center line of the
switch., By this arrangement, the. blade is. effec-
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tively latched in when the switeh is:in the: closed-
circuit position, because the pivot pin 111 inter-
mediate the actuating crank and the tie-linkage
must be moved across the center line of the
switch (Fig. 2) before the interrupter can be
opened (rotation of the insulator if in the
counter-clockwise direction being prevented by
a suitable stop) .

To open the switch the rotatable insulator I
is turned in a clockwise direction (Fig. 2). This"
movement is directly transmitted to the main op-

. erating crank 23 and the tie link 3% intermediate
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that crank and the blade, and as it progresses, it
causes the blade {7 to be lifted from the position
shown in Fig. 1 toward the open-circuit position
shown in Fig. 4. At the same time, the gears
intermediate the rotatable insulator {1 and the
drum 61 to which the flexible conducting means
61 Is affixed are likewise rotated. Rotation of
the drum §1, however, is prevented by virtue of
the fact that the projecting portion 112 of the
latch &7 engages the notched wheel 81 which
is directly keyed to the drum itself. Thus, the
only effect of the rotation of the rotatable in-
sulator {i during the initial stages of the circuit-
opening operation, so far as the expulsion type
unit is concerned, is to store energy in the spring
198 intermediate the drum §1 and the gear means.
However, as the rotatable insulator 1! and the
blade (% approach the fully cpen position, the
cutwardly projecting portion 87 of the first gear
§8 cngages the cooperating lower portion 96 of
the laich actuating member 81 and causes the
latch to disenigage the notched wheel. The
energy in the spring is then released, and as a
result, the drum 61 is rotated at high speed,
thereby causing the flexible conduscting means 51
to be moved longitudinally through the tubular
membper 31 which defines the walls of the arc
passage. This movement takes place af very high
speed, and the arc incident to the opening of the
circuit, controlled by the mtelrupter is perforce
drawn within the tube. -

While the blade membker 17 is heing moved to
the open-circuit position, the spring 45 which
tends to keep the blade member 1T and the tube
37 in their normal alignment, is stressed, and
immediately following the movement of the end
portion §5 of the flexible conducting means 5}
out of engagement with ths cooperating conduct-
ing meang 99 disposed on top of the right-hand
stationary insulator 5, the tube 37 becomes free
to move under the influence of this spring. As
a result, the tube 37 rotates from the position
shown in Figs. 1 and 3 to the position: shown in
Fig. 4, in which position the spring clips 41 re-
engage the tube 5o ag to hold it and the blade
in their normal respective positions.

The closing operation differs to a slight degree
from the opening operation. The rotatable in-
sulator 1! is rotated in a counter-clockwise direc-
tion and this movement is directly transmitted
to the blade 1T and the tubular member 37 sup-
ported thereon. As a result, both of those men
bers are simultaneously moved from the p0s1t10n
shown in Fig. 4 to the position shown in Fig, 1,
the electrical circuit being initially established
between the blade member 17 and the contact
jaw 15 During this movement, the gear actu-
ating mechanism 25 intermediate the rotatable
insulator {1 and the drum §{ causes the drum to
rotate so as to move the flexible conducting means
51 outwardly through the tubular arc passage in
the direction of the cutboard insulator, the drum
§1: being directly connected to:the gear mecha-
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nism by means of the spring 79. In the final
stages of the closing movement the outer end 55
of the flexible conducting means 51 is caused to
re-engage the cooperating member 99 supported
upon the outboard insulator, and the latch 817 is
moved so as to cause a re-engagement of the
notched wheel with the cooperating portion 113
of the pivoted latch member.

From the foregoing, it will be seen that the
electrical circuit through the switch is always
finally interrupted by the expulsion type circuit
interrupting device, which has a considerably
greater arc interrupting capacity than the blade
alone, regardless of how rapidly the blade might
be moved. Also, the closing operation of the
switch is so controlied that excessive currents
are prevented from flowing through the expulsion
type arc extinguishing means, the circuit through
the switch being initially closed through the
blade member.

The tubular member 37 which defines the wails
of the arc passage is preferably of fibre, as men-
tioned above, for the reason that this material
is capable of evolving very considerable amounts
of arc extinguishing gas when placed in proximity
to an electric arc, and because that material can
be weather-proofed comparatively easily. It is
within the province of my invention, however,
that other suitable materials could be used, and
if desired, a refractory tube which is lined for at
least a portion of its length, with a material
capable of evolving a suitable arc extinguishing
gas, might be used.

The end portion 55 of the conducting member
is preferably of substantially the same size and
the same outline as the arc passage within the
tubular member, in order that it may serve to
close one end of that passage during the circuit-
opening operaticn. By this means, since the
other end is normally open, the arc extinguishing
gas is caused to flow longitudinally through the
arc passage in venting, and thus, by its expulsive
action, effects an efficient extinguishment of the
arc. A round arc passage has been shown and
described in the drawing. It is obvious, of course,
that other cross-sectional outlines could be used,
and it is my intention that the term ‘“tubular”
should include such other outlines.

The actuating mechanism which has been
shown in the preferred embodiment of my in-
“vention is, of course, but one of the many me-
chanical arrangements which might be used for
effecting the operation of a device embodying
the features of my invention. These other ar-
rangements will suggest themselves to those
skilled in the art, and it is my intention that
the accompanying claims should cover such other
schemes. .

In the foregoing description of my invention,
I have described a new form of disconnecting
awitch which is particularly suitable for use with
preseni-day transmission network distribution
systems. My improved disconnecting switch is
capable cf interrupting considerable amounts of
power without danger of prolonged arcing and
without danger of short-circuiting adjacent
equipment. In the preferred embodiment of my
invention, the structural elements are entirely
protected from the weather and such parts as
might be expcsed to ice formation are all sub-
jected to either a torsional or a tension stress
during the operation of the switch. This assures
_satisfactory operation under even the most ad-
verse possible conditions. In addition, the struc-
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8 .
ture of my invention is comparatively simple and
is relatively inexpensive to manufacture.

It is my belief that the principal novelty of my
invention resides in the combination of cooperat-
ing elements which have been particularly point-
ed out in the appended claims. It is my inten-
tion that the language of these claims should be
accorded the broadest reasonable construction,
and that my invention should be limited only by
what is expressly stated therein and by the prior
art.

Iclaim as my invention:

1. In a circuit interrupter; a pair of spaced
conducting members; a swingable means adapted
to bridge said conducting members when said in-
terrupter is in the closed-circuit position so as to
provide an electrical circuit therebetween; said
swingable bridging means comprising conducting
means and a tubular means for defining an arc
passage wherein said conducting means is adapted
to move, at least a portion of said tube being
lined with a material that is capable of evolving
an arc extinguishing gas when placed in prox-
imity to an electric arc; and actuating means
for said interrupter including means for moving
said conducting means through said arc passage
and means for swinging said tube to the open
and to the closed circuit position.

2. In a circuit interrupter; a pair of spaced
conducting members; a swingable means adapted
to bridge said conducting members when said -
interrupter is in the closed circuit position so as
to provide an electrical circuit therebetween; said
swingable bridging means comprising conducting
means and a tubular means for defining an arc
passage wherein said conducting means is adapt-
ed to move, the cross-sectional area and outline
of said conducting means being substantially the
same as the cross-sectional areg and outline of
said tubular passage in order that said conduct-
ing means shall substantially close one end of
said tube during the arc drawing operation, the
other end of said tube being open during the cir-
cuit-opening operation; at least a portion of said
tube being lined with a material that is capable
of evolving an arc extinguishing gas when placed
in proximity to an electric arc; and actuating
means for said interrupter, including means for
moving said conducting means longitudinally
through said passage within said tubular means
to cause the arc which is formed incident to the
opening of the circuit controlled by said inter-
rupter to be drawn therein, and means for swing-
ing said brideging means during the circuit-open-
ing operation so as to cause an air gap to exist in
the electrical circuit thrcugh said interrupter
when said interrupter is in the cpen-circuit posi-
tion, the gas evolved from said lining flowing lon-
gitudinally through said arc passage toward the
open end thereof to extinguish the arc drawn
therein by said movable conducting means.

3. In a circuit interrupter a pair of spaced con-
tacts; a movable bridging means for electrically
connecting said contacts when said interrupter
is in the closed-circuit position; and actuating
means for said interrupter; said bridgihg means
including a tube, which is formed at least par-
tially of insulating material and which is swing-
able info and out of engagement with at least one
of said spaced contacts, and a conducting means
movable through the passage within said tube
during the operation of said interrupter; said ac-
tuating means, during the circuit-opening opera-
tion, causing said conducting means to move in
sald passage to establish the arc which is formed
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Incident to the opening of the circuit controlled
by said interrupter therewithin, and also swing-
ing said tube out of engagement with at least one
of said contacts to introduce an air break into
the electrical circuit of said switch.

4. In an expulsicn-type circuit interrupter; a
pair of spaced conducting means; a movable
bridging means for elsctrically connecting said
conducting means when said interrupter is in the
closed-~circuit position; and actuating means for
said interrupter; said bridging means including a
swingably supported tube, at least a portion of
which is lined with a solid material capable of
evolving an arc extinguishing gas when placed in
proximity to an electric arc, and a conducting
means movable through the passage within said
tube during the operation of said interrupter;
said actuating means, during the circuit-opening
operation, causing said conducting means to move
through said passage to establish the are which
is formed incident to the opening of the circuit
controlled by said interruvter therewithin, and
also swinging said tube away from the normal
closed-circuit position to effect a lengthening of
the arc and to direct the outward flowing gases
evolved from said lining away from said spaced
conducting means.

5. In an expulsion-type circuit interrupter: a
pair of spaced conducting means, 2 movable
bridging means for electrically connecting said
conducting means when said interrupter is in the
closed-cirenit position; and actuating means for
said interrupter; said bridging means including
a swingably supported tube at least partially of
insulating material, and a conducting means
movable through the passage within said tube
during the operation of said interrupter; said
actuating means including a pair of springs which
are charged during the operation of said inter-
rupter; one of said springs, during the circuit-
opening operation; causing said conducting
means to move through said passage at high
speed to establish the arc which is formed in-
cident to the opening of the circuit controlled by
sald interrupter therewithin; and the other of
said springs, during the circuit-opening opera-
tion, causing said tube to swing away from the
normal closed-circuit position to introduce an air
break into the electrical circuit of said switch.

6. In an expulsion-type circuit interrupter; a
pair of spaced conducting means; a movable
bridging means for electrically connecting said
conducting means when said interrupter is in the
closed-circuit position; and actuating means for
said interrupter; said bridging means including
a swingahly supported tube at least partially of
insulating material, and a conducting means
movable through the passage within said tube
during the operation of said interrupter; said ac-
tuating means, during the circuit-opening opera-
tion, causing said conducting means to move
through said passage to establish an arc therein,
and also swinging said tube away from the normal
closed-circuit position to effect a substantial
lengthening of said arc; said movable conducting
means being flexible in order that said tube may
be swung while said conducting means is being
moved therethrough.

7. In a circuit interrupter; o pair of spaced
conducting members, a means, swingable between
two extreme positions, for bridging said conduct-~
ing members; and an actuating means for said
interrupter; said swingable means including
means for defining the walls of a tubular are pas-
sage having a length substantially equal to the
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10

distance separating said conducting members,
and flexible conducting means movable through
said passage to open and to close the electrical
circuit through said interrupter; said actuating
means including a rotatable insulator, a drum
ineans upon which said flexible conducting means
is wound during the operation of said interrupter,
means intermediate said rotatable insulator and
said drum means whereby the rotation of said in-
sulator is transmitted to said drum, and other
means whereby the rotation of said insulator
causes said tubular means to swing from one ex-
treme position to the other.

8. In a circuit interrupter; a pair of spaced sta-
tionary insulator columns, a rotatable insulator
column; conducting means mounted on each of
said stationary insulator columns, a means,
swingable between {wo positions, which s
adapted to bridge said conducting means when
said interrupter is in the closed-circuit position
so as to provide an electrical circuit therebe-
tween; said swingable bridging means comprising
means for defining the walls of a tubular are
bassage having a length substantially equal to the
distance separating said conducting members,
and flexible conducting means movable through
said passage to open and to close the electrical
circuit through said interrupter; said actuating
means including a drum means upon which said
flexible conducting means is wound and from
which said flexible conducting means is unwound
during the operation of said interrupter, spring
means associated with said drum means, and
means whereby the rotation of said rotatable in-
sulator during the circuit-opening operation first
charges said spring and then releases the energy
stored therein so as to cause said drum to rotate
in such manner that said conducting means is
moved through said arc passage at high speed.

9. In a circuit interrupter; a pair of spaced sta-
tionary insulator columns; a rotatable insulator
column; conducting means mounted on each of
said stationary insulator columns; a means,
swingable between two positions, which is adapted
to bridge said conducting means when said in-
terrupter is in the closed-circuit position so as
to provide an elecrical circuit therebetween, said
swingable bridging means comprising means for
defining the walls of a tubular arc passage having
a length substantially equal to the distance sep-
arating said conducting members, and flexible
conducting means movable through said passage
to open and to close the electrical circuit through
said interrupter; at least a portion of said tubu-
lar arc passage being lined with a solid material
that is capable of evolving an arc extinguishing
gas when placed in proximity to an electric arc;
said actuating means including a drum means
upon which said flexible conducting means is
wound and from which said flexible conducting
means is unwound during the operation of said
interrupter, spring means associated with sald
drum, means, and means whereby the rotation
of said rotatable insulator during the circuit-
opening operation first charges said spring and
then releases the energy stored therein so as to
cause said conducting means to be moved through
said arc passage at high speed.

10. In a circuit interrupter; a pair of spaced
stationary insulator columns; a rotatable insula-
tor column; a contact mounted on each of said
stationary insulator columns; 2 movable means
adapted to bridge said contacts when said inter-
rupter is in the closed-circuit position so as to
provide an electrical circuit therebetween; said
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movable bridging means comprising conducting
means, and a tubular means for defining an arc
passage wherein said conducting means is adapted
to move; and actuating means for said inter-
rupter including means operable in response to
the rotation of said rotatable insulator column
to cause said conducting means to move through
said tubular means to draw an arc therein and
to then cause said tubular means to move out
of engagement with at least one of said contacts
s0 as to cause an air gap to exist in the electrical
circuit through said interrupter when said in-
terrupter is in the open-circuit position.

11. In a circuit interrupter, a pair of spaced
stationary insulator cclumns; a rotatable insu-
lator column; conducting means mounted on
each of said stationary insulator columns; a
swingable blade means adapted to bridge said
conducting means when said interrupter is in
the closed-circuit position; means of considerably
greater arc interrupting capacity than said swing-
able blade means for extinguishing the arcs which
are formed incident to the opening of the circuit
controlled by said interrupter; said second inter-
rupting means comprising conducting means, and
a8 tubular means for defining an arc passage
wherein said conducting means is adapted to
move; and actuating means for said interrupter
including means operable in response to the rota-
tion of said rotatable insulator column to cause
said blade means to swing to the open-circuit
position, to cause said conducting means to move
through said tubular means, in order that the
circuit shall be opened by said second interrupting
means during each operation of said interrupter,
and to swing said tubular means out of engage-
ment with at least one of said conducting means.

12. In a circuit interrupter; a pair of spaced
stationary insulator columns; a rotatable insu-
lator column; conducting means mounted on
each of saild stationary insulator columns; a
swingable blade means adapted to bridge said
conducting means when said interrupter is in
the closed-circuit position; means of considerably
greater arc interrupting capacity than said swing-
able blade means for extinguishing the arcs which
are formed incident to the opening of the circuit,
controlled by said interrupter; said second inter-
rupting means comprising conducting means, and
a tubular means for defining an arc passage
wherein said conduecting means is adapted to
move; and actuating means for said interrupter
including means operable. in response to the ro-
tation of said rotatable insulator column to cause
said blade means to swing to the open-circuit
position, to cause said conducting means to move
through said tubular means in order that the

circuit shall be opened during each operation of

said interrupter by said second interrupting
means, and to swing said tubular means out of
engagement with at least one of said conducting
means in order that an air gap may exist in the
electrical circuit through said interrupter when
said interrupter is in the open circuit position.

13. In a circuit interrupter a pair of spaced
stationary insulator columns; a rotatable insu-
lator column; conducting means mounted on
each of said stationary columns; a swingable
blade means adapted to bridge said conducting
means When said interrupter is in the closed-cir-
cuit position; means of considerably greater arc
interrupting capacity than said swingable blade
means for extinguishing the ares which are
formed incident to the opening of the circuit

controlled by said interrupter; said interrupting :
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means comprising conducting means and a tubu-
lar means for defining an arc passage wherein
said conducting means is adapted to move, at
least a portion of the inner surface of said tubular
means being lined with a material that is capable
of evolving an arc extinguishing gas when placed
in proximity to an electric arc; said conducting
means being so proportioned that said are pas-
sage is substantially closed thereby, the opposite
end of said arc passage heing open during the
circuit interrupting operation; and actuating
means for said interrupter, including means op-
erable in response to the rotation of said rotatable
insulator column to cause said conducting means
to move through said tubular means to draw an
arc therein; said arc causing the evolution of
considerable quantities of gas from the lined por-
tion of said arc passage, which gas flows longi-
tudinally through said passage with an expulsive
action to effect the extinguishing of said arc.

14. In a circuit interrupter; a pair of spaced
stationary insulator columns; a rotatable insu-
lator column; conducting means mounted on each
of said stationary insulator columns; a swingable
blade means adapted to bridge said conducting
means when said interrupter is in the closed-
circuit position; means of considerably greater arc
interrupting capacity than said swingable blade
means for extinguishing the arcs which are .
formed incident to the opening of the circuit
controlled by said interrupter; said second inter-
rupting means comprising conducting means and
a tubular means for defining a passage wherein
said conducting means is adapted to move; and
actuating means for said interrupter including
means operable In response to the rotation of
said rotatable insulator column to cause said
blade means to be swung to the open-circuit posi-
tion, and to cause said conducting means to move
through said tubular means in order that the
circuit shall be finally opened, during each opera-
tion of said interrupter, by said second interrupt-
ing means; said actuating means including a
drum means upon which said flexible conducting
means is wound and from which said flexible con-
ducting means is unwound during the operation
of said interrupter.

15. In a circuit interrupter; a pair of spaced
contacts; a movable blade means which is
adapted to bridge said contacts when said inter-
rupter is in the closed circuit position; means of
considerably greater arc interrupting capacity
than said blade means, said second interrupting
means being electrically connected in parallel
with said blade at least during each opening op-
eration of said interrupter and comprising con-
ducting means and a tubular means for defining
an arc passage wherein said conducting means
is adapted to move; and actuating means for
said interrupter, including means operable dur-
ing each circuit opening operation to cause said
blade means to move to the open circuit posi-
tion, to positively move said conducting means
through said tubular means in order that the
circuit through said interrupter shall be opened
by said second interrupting means during each
operation thereof, and to move said tubular
means out of engagement with at least one of
said contacts In order that a visible air gap may
exist in the electrical circuit through said inter-
rupter when that device is in the open circuit
position. )

16. In a circuit interrupter; a pair of spaced,
stationary insulator columns; conducting means
mounted on each of said stationary insulator
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columns; a swingable blade means adapted to
bridge said conducting means when said inter-
rupter is. in the closed circuit position; means
of considerably greater arc interrupting capacity
than said swingable blade means for extinguish-
ing the arc which is formed incident to the
opening of the circuit controlled by said inter-
rupser, said second interrupting means includ-
ing a swingably supported tube, at least a por-
tion of which is lined with a solid material
capable of evolving an arc extinguishing gas
when placed in proximity to an electric are, for
defining the walls of an arc passage, and a con-
ducting means movable through said arc passage
during the operation of said interrupter, and
actuating means for sa2id interrupter, including
means operable during each circuit opening op-
eration to cause said blade means to swing to
the open circuit position, to cause said canduct-
ing means to move through said arc passage to
establish the arc which is formed incident to
the opening of the circuit controlled by said
interrupter therewithin, and to swing said tube
away from the normal closed circuit position to
effect the lengthening of the arc and to direct
the outwardly flowing gases evolved from said
lining away from said conducting means.

17. In a circuit interrupter; a pair of spaced
stationary insulator columns; conducting means
mounted on each of sald stationary insulator
columns; a swingable blade means adapted to
bridge said conducting means when said inter-
rupter is in the closed circuit position; means
of considerably greater arc interrupting capacity
than said swingable blade means for extinguish-
ing the arc which is formed incident to the open-
ing of the circuit controlled by said interrupter,
said second interrupting means including a
swingably supported tube, formed at least par-
tially of insulating material, for defining the walls
of an arc passage, and a conducting means
movable longitudinally through said arc passage
during the operation of said interrupter; and
actuating means for said interrupter, including
means operable during each circuit opening op-
eration to cause said blade means to be swung
to the open circuit position, to cause said con-
ducting means to move through said passage to
establish an arc therein, and to swing said tube

away from the normal closed circuit position to ;

effect a substantial lengthening of said are, said
conducting means movable through said arc pas-
sage being flexible in order that said tube may
he swung while said conducting means is being
moved longitudinally therethrough.

18. In an electric switeh; a contact; a co-
operating blade, which normally carries at least
the greater portion of the current fowing
through said switch, supported for swingable
movement into and out of engagement with said
contact; a circuit interrupting means of substan-
tially sreater arc extinguishing capacity than
said blade, said means being electrically con-
nected in parallel with said blade at least during
each opening operation of said switch, and in-
cluding a tube, which defines the walls of an
arc passage and which is supported for swing-
able movement into and out of engagement with
said contact, and means for establishing the arc
incident to the opening operation of said switch
within said passage; and actuating means for
said switch operable during each opening oper-
ation of said switch first to swing said blade
out of engagement with said contact and then
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to swing said tube out of engagement with
said contact.

19. In a circuit interrupter; a contact; a co-
operating blade, which normally carries at least
the greater portion of the current flowing
through said switch, supported for movement
into and out. of engagement with said contact;
a circuit interrupting means of considerably
greater arc extinguishing capacity than said
blade, said means being electrically connected in
parallel with said blade at least during each
opening operation of said switch, and including
a movably supported tube, which defines the
walls of an arc passage, and means for estab-
lishing the arc incident to the opening operation
of said switch within said passage; at least a
portion of said tube being lined with a solid
material capable of evolving an arc extinguishing
gas when placed in proximity to an electric are
and said tube being movable intc and out of
engagement with said contact; and. actuating
means for said switch operable during each open-
ing operation of sgid switch first to move said
blade out of engagement with said contact and
then to move gaid tube out of engagement with
said contact to provide a visible air gap be-
tween said contact and said blade and tube.

20. In an electric switch; a pair of spaced, sta-
tichary insulator columns; g contact mounted on
each of said columns; a blade, which normally
carries ab least the greater portion of the current
flowing through said switch, supported for swing-
able movement from g normal open circuit posi-
tion to a position where it bridges said contacts;
a circuit interrupting means of greater arc ex-
tinguishing capacity than said blade which is
adapted to provide an electrical circuit between
gaid spaced contacts at least during each opening
operation of said switch, said last-mentioned cir-
cuit interrupting means including g swingably
supported tube which defines the walls of an are
passage, at least one end of which is open dur-
ing each operation of said means, and conduct-
ing means movable through said arc passage to
establish the arc incident to each opening opera-
tion of said switch therewithin; said tubular
means being swingable into and out of engage-
ment with at least one of said confacts and at
least a portion thereof being lined with a ma-
terial which is capable of evolving an arc ex-
tinguishing gas when brought into proximity with
an electric arc; and actuating means for said
switch so arranged that during each opening op-
eration of said switch said blade means is moved
out of engagement with at least one of said con-
tacts a predetermined distance before said tube
is moved any substantial distance, and then said
tube is moved out of engagement with at least one
of said contacts.

21. In a load break disconnect device, a pair
of terminals, g movable blade member for bridg-
ing said terminals, an arc extinguisher having
an arc passage and conducting means there-
through, said conducting means being normally
connected in parallel with said blade member
across said terminals and movable for establish-
ing an arc within said passage and to make and
break the circuit between said terminals, an actu-
ating means for said blade member and for said
conducting means operative for moving said blade
member out of engagement with at least one of
said terminals prior to causing said conducting
means to be moved to open circuit position, said
blade member, arc extinguisher and conducting
means when actuated to the open position being
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visibly separated from at least one of said termi-
nals a distance sufficient to withstand line voltage.
22, In a load break disconnect device, a pair
of terminals, a movable blade member for bridg-
ing said terminals, conducting means connected
across said terminals normally paralleling said
blade member, said conducting means including
a contact member, an arc extinguishing housing
surrounding said contact member, said contact
member being movable within said housing to
open and closed positions to respectively interrupt
and establish the circuit between said terminals,
and actuating means for said blade member and

said contact member operative for moving said .

blade member out of engagement with at least
one of said terminals prior to causing said con-
tact member to be moved to the open circuit posi-
tion, said blade and said arc extinguishing hous-
ing including said contact member when in the
open position being separated a substantial dis-
tance from all conducting parts of at least one
of said terminals to provide an air gap sufficient
to withstand high voltage. '

23. The combination with a switch having a
contact and a blade member operable into and out
of engagement with said contact of an arc ex-
tinguishing device having an arc chamber, con-
ducting means for normally establishing a circuit
through said arc extinguishing device in paralle]
with said blade member, said conducting means
including a contact member movable within said
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arc chamber to open and closed positions, and
joint means operative to disengage sald blade
member from said contact prior to actuating said
contact member to open circuit position and to
cause a separation in air of saiq blade member,
arc extinguishing device including said contact
member and switch contact sufficient to with-
stand high voltage.

24, In an electric switch, a contact, a cooper-
ating blade for normally carrying the greater por-
tion of the current flowing through said switch,
means for supporting said blade for swingable
movement into and out of engagement with said
contact, a circuit interrupting means of substan-
tially greater arc extinguishing capacity than said
blade, said circuit interrupting means being elec-
trically connected in parallel with said blade at
least during each opening operation of said switch
and including a tube defining the walls of an arc
passage, a contact member movable within said
tube for establishing and breaking the circult
through said circuit interrupting means, and ac-
tuating means for said switch first to swing said
blade out of engagement with said contact and
then to move said contact member to the circuit
interrupting position, and finally to introduce a
visible air gap between said blade tube, and con-
tact member.and said contact of lengths suffi-
cient to withstand high electrical tension.

HERBERT J. CRABBS.




