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To all whom it may concern:

- Be 1t known that we, F'repErRIc W. LORD
and FrepeEric Wam. [ricxsow, residing at
New York, in the county of New York and
State of New York, have invented certain
Improvements in Current-Interrupters for
Klectric Cireuits, of which the following is a
specification.

The present invention relates to means for
opening electric circuits carrying a high po-
tential current in such a manner that the
tendency of the current to maintain its con-
tact as an arc between the separating parts
of the circuit constituting the electrodes, is
destroyed and eliminated.

1he invention has reference to a form of
current-interrupter in which lighting dis-
charges and the powerful ares created be-
tween the parts of a switch when it is being
opencd, are mterrupted by a series of rapidly
moving conducting-bridges spaced by insu-
lating material, which successively reduce
the arc and increase the resistance between
said parts until the current is completely sev-
ered, simiiar to that deseribed in the U. S.
patent granted to us April 30, 1907, No.
S52 186 ,

The mvention about to be described, is an
improvement in said application, and con-
sists,—first, of a current-interrupter having
a member consisting of a disk or belt located
1 the spark-gap of two electrodes, and mov-
able relatively thereto, composed of insulat-
g material having conducting segments at
intervals to allow discharges through the air
or oil, as the case may be, to pass freely, at
the same time, by reason of its movement
the msulating sections of said member will
attenuate and break up the following flow of
current. |

Second: The invention consists in g0 ar-
ranging the severed parts of a current-inter-
rupter of the type aforesaid, that the elec-
trodes shall be movable and the interposed
msulating and conducting member be sta-
tionary, the reverse of the means previously
described. |

Third: Themvention consists in providing
means, 1 connection with the moving and
stationary members, for manually separating
the members from each other.

Fourth: When the current-interrupter is
employed for disconnecting the conductors
of a power circuit, the members are placed in
o1, and are m a shunt around the line-switch,
which may also be in oil insulation.

-y

s Kifth: The invention consists of a MOVINg
member In the form of an insulating disk or
pelt mto which are set a number of conduct-
ng segments separated from each other and
acdapted to pass between two electrodes and
constructed so that the electrodes overlap
two segments at the same time. And the
mvention also consists in the construction
and arrangement of the details, which we will
now proceed to describe and elaim.

Of the drawings, which form a part of this

specification and illustrate the invention,—

Figure 1 1s a side view partly in section of
one construction of the invention. Tig. 2 is
a view similar to the preceding, of a modifi-
cation of the invention; as Figs. 1 and 2 are
to llustrate certain features of the invention
only, the means for making and maintaining
the air gaps are not shown. Fig. 3 is a frag-
mentary side view to illustrate a modifica-
tion. Figs. 4 and 5 are edge and side views
of a rotating member. Figs. 6 and 7 are
edge and side views of a modified rotating
member. Fig. 8 is a diagram showing the
circuit-interrupter in a shunt circuit, and
means for making and maintaining the air
gaps. Hig. 9 represents the moving member
i the form of a belt.

In the drawings, 1 represents an insulat-
ing slab to which the members of the cur-
rent-interrupter are attached; 2 is an elee-
tric motor with conductors 19 leading to a
generator, and 6 1s a vertical shaft extending
downward into the case 4 of insulating ma-
terial and has a bearing 8 in the floor of the
same, and 1s provided with an adjusting
screw 9.

7 1s a disk on the shalt 6, and rotates be-
tween the electrodes 10 and 11. The former
extends through the floor of the case and
terminates in a screw post into which is se-
cured the conductor 14 which is connected
to line. The upper electrode 11 extends
through the insulating cover 13 of the case
and 1s held by the standard 12 attached to
the slab 1, and its upper end forms a socket
tor the conductor 15 which connects with the
switch 16 from which the fuse 17 makes con-
nection with the line conductor 18. The
case 4 contains insulating oil in which are
submerged the electrodes and rotatine mem-
bers. The disk may be of any of the con-
structions represented in the other figures.
For example, similar to Figs. 4 and 5, in
which the main disk 7 is formed of solid in-

| sulating material as fiber or slate, having a
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series of holes in its edge in which are 1n-

serted meta plugs 25.
In Fig. 3 the disk 7 rotates in the air, and

electrodes 10 and 11 are terminal bmshes

and are held by supports 28 and 26 respect-

“ively, which are attached to the back or slab

20

1 by bolts 27, there being slots in the sup-
perte so that the electrodes can be adjusted
relative to the disk, and the line and ground
conductors 14 and

Fig. 8 shows the disk 7 adapted to rotate

between terminal brushes or electrodes 10
~and 11 p1 eferably of carbon, by means of the
15
30 between the points 31 and

, and the electrodes are in the shunt
33 on the con-
the knife-switch

motor 2

duetor 32, which includes

S. - Conductor 32 continues by w to the line,

and by 14 to the line. In this figure I repre-
sent by a heavy dotted line an Oll—G&Su b to

_ineclose the switch S, and by a similar dotted

line represent an eﬂ-—eese ¢, inclosing the
~current-interrupter; a common oil case may

30

be used.
of a bell-crank lever pivoted at 34 and pro-

The electrode 10 1s upon one arm

vided with a heavily weighted handle 36, so

“that normally the point 10 is ke pt at a pre-
determined distance from the dlsk zmd the

electrode 11 is upon a similar lever 40 PiV-
oted at 41. An alternate method will be
whereby both terminals will be readily

moved.

Figs. 6 and 7 represent a disk of imsulating

‘material, preferably of solid construction as
25

fiber or pereela,m having metal plugs in the

form of rivets 35 inserted at fr equent mter-

vals near its edge, the head of each rivet be-

. -1119 flush with the face of the disk and hav-

40

the e

- 1ng a washer upon its end flush with the op-
posite side of the disk, the rivets or plugs

forming conducting seﬂ'ments The ends of
e_etredes 10 and 11 are of such diameter
they overlap from one plug to another,

that -

- whereby a continuous sparx-gap of the same

45

dimension is maintained; forif theelectrodes

came In close proximity to but one of the

segments the distance between the segment

- .and the electrode would vary accor dn o to

310)
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the position of the rotor in 1ts 1evelut10n

whereas if 1t spans two segments, one seg-

ment will always be between the electrodes

so that the clearance between the segments
_and the electrodes will always be the same.

In this form of rotor the arc is suppressed
only by reason of withdrawing the conduct-

“ing material from the circuit.

Fig. 2 mdleetes a modified arrangement

of the members in which the electrodes are
connected to and insulated from the shaft 6,

and rotate therewith, while the member 24. in

‘which may be promded metal plugs 35, 1s
stationary and held

TIN5

in the sides of the case.
In this case commutators 22 and 22 are pro-

vided upon which bear the brushes 21 and
23, extending through the wall of the case |

18 form eentmuetlens ol

the electrodes 10 and 11.
18 plaeec

number of successively-arranged con
segments which pass Sueeesswely into and

-111te1rupt1nﬂ segments traveling
cooling path of air or o1l at a very rapid Tate.

the terminals if a disk of
‘There 1s a particular advantage
resulting from this construction in that the
size of the disk may be controlled in such

932,481

and terminating in screw-posts and hold the
conductors 18 and 14.
Fig. 9 represents the moving member 7% in

the form of a belt carried over pulleys p p*

one of whichis rotated by any suitable motor,
so that the points of least resistance, 25 or 35

as the case may be, pass between the elec-

trodes 10 and 11.
In the operation of the invention, for ex=

ample as a switching device in a 20,000 volt

circuit, as indicated in F 1g. §, the ftppemtus
in a shunt with the hﬂe and to open
the circuit, the motor 2 1s started after which

the switch s is opened ; Whereupen the rotor

or disk 7 will, by 1ts low ¢ lischarge distance,
assume the are which would or dmarﬂy Pass
across the jaws of the switeh; then by the
rotation of the rotor, the are will

70

75

become at-

tenuated or dlssma,ted by reason of the large -

uetmo

out of the gap between the electrodes to form

After the rotor has been under way and the
switch opened, the levers 36 and 40 are
turned, thereby increasing the gap on oppo-
site sides of the rotor, this mevement being
continued
broken, the dissipation of the arc continuing
in the manner indicated. _

The modification shown 1 Fig. 9, 1n which
the movable member 15 composed of a per-

until the circuit 1s eompletﬂly‘i

85

through a

50

95

forated belt, which perforations are closed by -

metal plugs it will be seen to be an operative
device, and may 1n some cases be speemllv
serviceable.

As shown in the drawings, the dissipating
member has 1ts faces in pamllel planes which
are substantially unchanged during the rela-
tive movement ef the terminal members and
dissipating memper; and the axis of the mov-
ing member is out oif. alinement with or

tween the opposing faces of the terminals,
sald axis being i parallelism with such line.
By means of this construction the faces of

‘the terminals may be located relatively close

together so that an excessive arc-gap 1s not
producedirrespective of the dissip atmo nen-
ber therebetween. T11rthermere thele 1S 1O
requirement of varying this space between
lareer diameter 1s

provided.

manner as to msure that the portion of the
disk which has just passed out of the current

path will have a maximum length of time in

which to become cooled prior £0 being again
brought into the path and thereby prewde
a more efficient structure for the purpose

_111te11dﬂd

We claim as our invention:—
1. The combination 1n a current-inter-
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rupter of two electrodes and an intervening
member composed of insulation and alter-
nate ndependent and separate successively
arranged conductors, said conductors hav-
ing their axes extending in a direction corre-
sponding in direction to the line of shortest
distance hetween the electrodes, with means
tor rapidly changing the relative positions of
the electrodes and conductors and maintain-
mg a gap between said electrodes and mem-
ber, the length of the axis of each conductor

being substantially equal to the thickness of
the member.

2. As a means for dissipating a ‘‘follow-

ing-arc’’, a circuit including spaced opposing
terminals, a rotor extending into the arc-
cap between sald terminals and having con-
ducting segments adapted to be rapidly and
successively brought within the are-gap, and
means for varying the position of the ter-
minals relative to the rotor during the move-
ment of the latter.

3. As a means for dissipating a ‘‘follow-
mg-arc’’, a eireuit ineluding spaced opposing
terminals, an element extending into the arc-
cap between said terminals and having con-
ducting segments adapted to be rapidly and
successively brought within the arc-gap be-
tween the terminals, means being provided
tor varying the position of the terminals rela-
tive to the segment-carrying element during
the movement of passing the segments
through the arc-gap.

4. As a means for dissipating a ‘‘following-
arc’’, a circult including spaced opposing
terminals, an element extending into the
arc-gap between said terminals and having
spaced conducting segments adapted to be
rapidly and successively brought within and
passed through the arc-gap between the ter-
minals, means being provided for manually
varying the position of the terminals relative
to the segment-carrying element during the

E A

movement of passing the segments through
the arc-gap.

5. As a means for dissipating a ‘“following-
arc”’, two elements located within a current
path, one of said elements comprising spaced
opposing terminals, the other element com-

prising an arc-dissipating device extending

within the current path and having a plural-
1ty of spaced conductors adapted to be suc-
Gessivelgr prought mto the arc-gap, said con-
ductors having their axes extending in a di-
rection to the line of shortest distance be-
tween the terminals, one of said elements be-
ing rapidly movable with respect to the other
element, the spaced conductors being ar-
ranged to present a continuous conducting
path in the zone of the arc-gap regardless of
the relative change in position of the parts,
the successive positioning of any given con-
ductor within the current path being at
spaced time intervals of sufficient length to
permit the remaining conductors to be posi-
tioned within the current path.

6. The combination in a circuit-inter-
rupter ot two electrodes in a line, and an in-
tervening member composed of a disk sup-
ported upon a shaft provided with a series
of separate insulated metallic segments ex-
tending through the disk near its perimeter,
with means for rapidly changing the relative
positions of the electrodes and sections, the
latter being so constructed that the elec-
trodes oveﬂap two contiguous segments at
the same time. _

In testimony whereof, we have signed our
names to this specification in the presence of
two subscribing witnesses, this 22d day of
April 1907.

FREDERIC W, LORD.
FREDHERIC WM. ERICKSON.
Witnesses:
Harry A. Curtis,
FRANK W. GARRISON.
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