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My invention relates to electric circuit inter-
rupters, and more particularly to such circuit in-
terrupters which are adapted to be used in place
of the conventional fuse cutout devices. Spe-
cifically my invention relates to a so-called fuse-
less cutout of the open reclosing type. This ap-
plication is a division of my copending applica-
tion for “Electric Circuit Interrupter,” Serial No.
52,584, filed February 16, 1944, and assigned to
the same assignee as the instant application.

Fuse cutout devices have been used to a large
extent in the protection of high tension electric
distribution cireuits. Devices of this kind in gen-
eral heretofore - have comprised replaceable
fusible means usually located in close proximity
to the high tension conductors. An abnormal
electrical condition occurring on a circuit pro-~
tected by a fuse cutout will destroy the fuse link
and hence require replacement thereof. In mod-
ern practice on distribution systems several of
these overcurrent protective cutout devices are
connected in series thus demanding accuracy in
order for proper correlation of such devices and
so that each device performs its predetermined
function. The need for renewal of the fuse link
introduces the human element which, especially
in a time of stress which is the time when fuse
links blow, it apt to err by installing a fuse link
of incorrect rating because the correct rating is
not available. Moreover, in case the conven-
tional reclosing fuse cutout is employed, the
clearing of temporary faults without service in-
terruption is limited to the number of fuse links
available for successive operation or to the ahil-
ity of the operator to discover and to renew blown
fuse links before an outage occurs. It would
therefore be desirable t~ provide a reclosing fuse-
less cutout concerning which it is unnecessary to
manually replace any fuse links so that an un-
limited: number of temporary faults can be
cleared without any attention by the operator,

It is an object of my invention, therefore, to
provide a new and improved electric circuit in-
terrupter adapted to replace the fuse cutouts of
the prior art.

It is another object of my invention to provide
a new and improved fuseless cutout which is
simple and compact, economical in construction
and which may be substituted for conventional
prior art fuse cutouts.

It is another object of my invention to provide
a new and improved fuseless cutout of the re-
closing type.

Further.objects and advantages of my inven-
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2
tion will become apparent as the following de-
scription proceeds and the features of novelty
which characterize my invention will be pointed .
out with iparticularity in the claims annexed to
and forming a part of this specification.

For a hetter understanding of my invention,
reference may be had to the accompanying
drawings in which Fig. 1 is a side view, partly
in section, of 'a fuseless cutout of the reclosing
type embodying my invention, and Fig. 2 is an
enlarged view partly in section taken along the
line 2—2 of Fig. 1.

Referring now to the drawings, I have illus~
trated my invention in connection with an in-
sulating support 108 of porcelain or other similar
insulating material of a size and shape used in
connection with the fuse cutouts of the prior art,
such as is disclosed for example, in United States
Letters  Patent No. 2,354,907, Bennett et al,
granted August 1, 1944, and assigned to the same
assignee as the present application. Insulating
support, or insulator 10 may be suitably sup-
ported from a pole carrying the transmission line
(not shown) as by a supporting strap, mounting
bracket, or hanger construction generally indi-
cated at {1, which is adapted to surround a cen-
tral portion of reduced diameter {2 of the in-
sulator 10. Supported from the lower end of in-
sulator 10 is the lower terminal contact assembly
50, to be described in greater detail hereinafter,
which includes a movable contact {4, Cooperat-
ing with movable contact 14 is the stationary
contact 15. In order te provide a satisfactory
contact wipe the contact {4 is provided with a
portion {4’ biased toward contact 15 by spring {6.
Contacts 14 and 15 comprise the relatively meva-
ble contacts of the circuit interrupter of my in-
vention and contact i3 is illustrated as being
mechanically supported from the upper end of
insulator 10 by means of supporting arm (7.
Contact 15 is furthermore clectrically connected
to line terminal 18 to which an external electric
circuit such as conductor {9 may be connected.

It should be understood that insofar as my in-
vention is concerned the relatively movable con-
tacts 14 and 15 may be embodied in any suitable
type of circuit breaker. As illustrated in Fig. 1,
these contacts are embodied in an expulsion type
circuit: interrupier and contact 15 is mounted
at the upper end of a tube of insulating material
20 which is suitably supported from arm 17 either
by a. permanent or readily removable means.”

~Tube.20.is preferably at least lined with a mate--
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rial from which an arc extinguishing gas is
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evolved when subjected to the heat of an electri¢
arc. - Movable contact {4 is furthermore con-
structed in the form of a rod and reciprocally
movable within insulating tube 20. Upon rela-
tive separation of contacts 14 and I5 by down-
ward mevement- of- rod contact 1§ an.arc is
drawn in: insulating tube 20. THe: heat:of this
arc causes gas to be evolved from the gas evolv-

ing surface within tube 20 to cause rapid extines-

tion cf the arc drawn and expulsion of the arc

gases from the lower end of tube28; whick: is-

open.

The lower terminal contact:assembly-50.com-
prises a U-shaped support of conducting material
51, which is suitably fastened to.insulator 19, as
indicated at 21",

a resilient contact supporting arm 22. This re-

silient contact supporting arm extends outwardly-

from insulator {2 in the same direction as support
{Fand terminates in:an upwardly-extending poxs
tion . 23: upon-which rod- contact 14-ig supperted;
- Resilient:arm.. 22: might. secure:its-resilienge-from
a: separate biasing means or-may:be formed: of
heavy wire. preferably-with- g- coiled: -pertion: 24
adjaicent: the:supported: end- thereof. to increase

. theresiliency -ang furthermore:to constantly bias.

the:centach: 147in a-downward dirvection. . Prefer=
ably-resilient arm-22-is provided with a:loop or
eye 25 adjacent; the contact-supporting end there-
of:50:.as:1o; be-engageable by a. switch: stick.for.

manually closing the circuit breaker; as. will be.

descnbed in greater detail heremafter

is: v ta,lly mounted as. mdlcated at!i ,and biased
in-z.clockwise direction, as viewed-in Fig. 2, to-
ward backing member 52 by: spring means. 5.
Rigidly: mounted to- latching member 53 is.an
extension member 58 which is .adapted to be-en-
gaged in:the.slot.57.0f rod 88 connected to.arma-
ture.33 of electromagnetic means. 30. which other-
wise . comprises. the magnetic. structure. 31, the
winding, 32. and. the spring 34 biasing armature
33 to the upward position. The current, respon-
sive-setting.of electromasgnetic. means 30. may he
adjusted. by varying the adjustment, of a screw
40 which in turn varies. the compression of spring
34 thereby requiring a higher current to move
plunger, or armature 33, downwardly if the com-
pression of spr;ing 34 is.increased. Electromag-
netic means 3§ is mounted on an insulating mem-

ber; 59 which in. turn is- fastened: to, U= shaped,

conductmg suppoxt 51 as_ indicated at 60, One
end:of winding 32 is: e]ectrlcally connected as by
means of condiictor 37 with U-shaped conducting
support 51, while the other end of winding- 32 is
connected to line-terminal 38 which is-connected
to-a suitable external- circuit- as- illustrated by
conductor -39. When the current flowing through
ccnta.cts 14 and- 15, resilient-arm 22, U-shaped
conductmg suppert 54, conductor-37T and:-winding
32) which are all in-series; reaches-a sufficiently

_ high-value as-determined by the-electromagnetic
means-30 and the adjustment-of 'screw. 40; arma-
ture:33-and: consequently rod §8 are pulled down-
wardly: sufficiently: to trip latching member. 53
whereupon resilient arm 22'is no-longer-restrained
and: high: speed separation of relatively. movable
contacts 14 and 15 results with the. consequent
imterruption of the- circuit.

Electrically. and. mechanically-
- connected to U-shaped conducting support 51 is:

contacts 14.3nd 15 are-held in the .closed‘
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Although I have illustrated the resilient arin
22 as forming a part of the lower terminal contact
assembly 89, it will be obvious that it might just
as well form a part of the upper terminal contact
assembly. Also, although I have iilustrated the
tripping. mechanism as- being exposed: to the
weather, it-is obvious that a suitahle housing may
be provided which could readily be supported on
U=shaped conducting support 5i.

Manual opening of the circuit interrupter may

'be-accempl-ished’iby pulling downwardly on exten-

sion .56.. An-appropriate insulated maintenance
took woultd be . used for this purpose. It would not
be desirable; however, to open the circuit by puil-
ing downwardly on a maintenance tool which
engaged eye 25, since such action might interfere
with:-the high speed-opening of the circuit breaker
after member 53 has been released. The eye 25
is-previded primarily for manually relatching the
circuit interrupter in the closed position after it
has: eperated: Such relatching: is- accomplished
by merely-moving resitient:arm 22-upwardly - untik
it: is;; again- latehed ' in: the- position indicated in
Figs: 1 and 2 with-the contacts 1§ and 1% in- cur-
renticarrying engagement:

In: order-automatically - to: reclose- the cireuit -
through:contaects 44 and 15 upon-opening thereof:
it is ‘necessary to: provide means: for- applying-an
upward: force: to resilient arm-22-to cause it-te
-the closed position. - To thiv-end T have
provided:resilient arm- 6+ provided with-a- coiled
pértion: 81 s0-as-to-tend: to- move arm- 6f in an-
upward - direction. Arm- 6( might: comprlse a

_ rigidcarm-with separate biasing means butis pref=
“erably: made-of heavy wire; heavier-than-that

from which arm.22-is-made, so that-when arm 6+
istfree-to: move it:is: capable ofsforeing-arm- 2219
its closed ‘eircuit- posatmn Arm- 64 may: be: sup-.
ported:directly below- arm 22-andas shown-may-
be heldin position by: the-same- means: whieh-
holds resitient arm- 22+in- position.- Supported-on
the outer-end: of ‘resilient- arm 84 is a-member 62
having forked end 62’ for-engaging resilient-arm
22 guring- the eircuit reclosing operation. I
order to- prevent resilient-arm- 64§ from- moving
upwardly: and- continually -helding resilient: arm
22:in the closed circuit position; I'provide s, latch
63+ comprising- the pivotally- mounted Iatching
member- 84:-and: the backing member-§5: The
latching member- 64 is provided with- a- pair- of
extensions 66:and 67. The extension 66 is adap=--
ed: to-be-engaged by spring -§8-clearly shown:in
Fig: 2; which will hold:the latching member: 64

- in:eifher-the open-or closed position when moved:

to- either- of these positions: The latch 64 is
adapted: to be-operated by engagement of ‘the-ex-.
tension 6T with a rod §9 pivotally mounted-at- one
end, as-indicated at 70; to conducting support: 5¢
and’ pivotally -mounted at-the other-end; as indi-
catedat Ti; to the free end of:resilient arm-61.

A member- 12 rigidly- fastened: to rod 58 at-
tached: to: the -armature: 33 of- electromagnetic
means. 30 is- adapted to- engage-.arm- 69. Upon

. the-oceurrence-of an-abnormal current condition

electromagnetic means 30 will not only-trip Iatch-
mg- member 83 as: previously described, but:in
addition by virtue. of member 72 and: arm 68
resilient-arm 6t would be pulled-downwardly and
stressed: to: an- even greater extent:than: in the
position shown in Fig. 1. Such downward move-
ment; of - arm: 68~ will- cause it-to move: latehing
member 64 to-the open: position by:.virtue of-ex=<
tension 61 and thereafter latching member 64
will- be maintained in. the. open: position: until
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again engaged by arm 69 in its upward move-
ment to the position indicated in Fig. 1.

It will be understood that means should be
provided for delaying the reclosure of contacts 14
and 15 following the extinguishing of the arc
therebetween. Accordingly, in Fig. 1 I have gen-
erally indicated a time delay and totalizing mech-
anism which is operated by a lever 13 pivotally
connected to arms 61 and 69 as indicated at
Ti. This time delay and totalizing mechanism,
generally indicated at 74, may comprise an es-
capement mechanism or any other suitable tim-
ing mechanism. I prefer to use a time delay
and totalizing mechanism constructed in accord~
ance with that disclosed in U. 8. Letters Patent
2,069,082, granted January 26, 1937, and assigned
to the assignee of the present application. Such
a time delay and totalizing mechanism, after a
predetermined number of consecutive operations
would be arranged to lock the arm 69 in a down-
ward position and consequently lock the cireuit
breaker in the open position, as in the ahove men-
tioned U. S. Letters Patent 2,069,082. In certain
cases, however, it might be desirable to lock the
circuit breaker in the closed position as disclosed
and claimed in United States Letters Patent No.
2,414,786, assigned to the same assignee as the
present application. In accordance with the
teachings of this patent, the arm 68 after 5 pre-
determined number of consecutive operations
would cause the contacts {4 and 5 to be locked
in the closed position. It should be understood
that the time delay and totalizing mechanism 74
may be any suitable mechanism and forms no
part of the present invention insofar as the spe-
cific construction thereof is concerned.

In view of the detailed description included
above, the operation of the reclosing circuit in-
terrupter illustrated in Figs. 1 and 2 will be obvi-
ous. An abnormal current will cause armature
33 of electromagnetic means 38 to move down-
wardly. This movement will not only trip latch-
ing member 53 with the conssquent interruption
of the circuit at contacts 14 and 15 by the high
speed downward movement of resilient arm 22
but will also pull resilient arm 6i and arm §$
downwardly. Downward movement of arm 89
will open latching member 4. As soon as the
circuit is interrupted at contacts {4 and 15 arma-

ture 33 is free to move upwardly and is moved in :

that direction under the bias of spring 34. How-
ever, the time delay mechanism T4 prevents re-
silient arm &i and arm 89 from moving upwardly
at high speed, since a predetermined time delay
is introduced. When this predetermined time
has elapsed, arm 61 moves upwardly at high
speed and since latch 64 is open it does not im-
pede or stop the upward movement of resilient
arm 61 whereuvon resilient arm 22 is moved to
its latched position and the circuit is closed at
contacts {4 and {5. When arm 69 moves up-
wardly past the extension 67 of latching member
64, the latching member is moved to its latch-
ing position so as to lateh resilient arm 8§ when
it again is moved to the position indicated in
Fig. 1. However, if excessive current again flows
through the circuit interrupter, armature 33 will
be pulled downwardly so as to again trip open
latch €4 and the reclosing and opening operations
will function as hereinbefore described until the
totalizing. mechanism included in 14 locks open
or locks closed the contacts {4 and {5 as de-
scribed above. In performing such subsequent

opening operations immediately following the ini-
tial reclosing operation which would oceur in the
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event of a permanent fault, armature 33 must pull
arm 69 as well as rod 58 for a greater distance
than on the initial opening operation thereby
introducing time delay in such subsequent open-
ing operations. In-any event rod 58 and arm
69 move downward sufficiently to permit resilient
arm 22 quickly to separate contacts 14 and 5
the necessary amount before latch 53 is tripped
as hereinbefore described. Electromagnetic
means 30, member 72 and arms 61 and 89 are
so -constructed that normal load ctirrent flowing
through electromagnetic means 30 will be suf-
ficient to latch arm 61 sc that the fuseless cut-
out will reset to the initial operating position,
shown in Fig. 1, after clearing a temporary fault
from the line. Whenever resilient arm 22 moves
downwardly, it engages the forked end 62 of the
member 62 and rests therein until the reclosing
operation is performed. Preferably the time de-
lay and totalizing mechanism 14 is such that after
one, two or three successive reclosures and open-
ings of the circuit breaker the arm 61 will be
locked in either its open or closed position in ac-
cordanece with the prior art referred to above.

While I have shown and described a particular
embodiment of my invention, it will be obvious to
those skilled in the art that various changes and
modifications may be made without departing
from my invention and I, therefore, aim in the
appended claims to cover all such changes and
modifications as fall within the true spirit and
scope of my invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. In a fuseless cutout, the combination of an
insulating support, a pair of normally closed
relatively movable contacts, an arm extending
from said support and having one of said con-
tacts mounted thereon, said arm being con-
stant'y biased in a direction to cause relative
separation of said contacts, releasable holding
means normally preventing movement of said
arm in said direction so as to hold said contacts
in engagement, a second arm extending from
said support and engageable with said first men-
tioned arm, said second arm being constantly
and suflicienfly biased to move said first arm in
g direction to effect reengagement of the con-
tacts when said holding means is released and
said arms are in engagement, a latch normally
breventing movement of said second arm to effect
reengagement of the contacts and means respon-
sive to a predetermined current through said
contacts for releasing said holding means to
effect separation of said contacts and for re-
leasing said latch to effect engagement of said
second arm with said first mentioned arm and
reengavement of said contacts.

2. In an electric switching device, the combi-
nation of an insulating support, an arm extend-
ing outwardly from said support with one end
thereof immovably fixed to said support, said
arm being s spring member inherently resilient
to cause relatively wide resilient movement of
the other and free end thereof, a pair of rela-
tively movable contacts, one of said contacts
being stationary the other of said contacts heing
mounted on said free end of said resilient arm
so that the resiliency thereof constantly biases
said contact to a circuit opening position with
respect to ssid other contact, releasable holding
means for holding said contacts and said re-
silient arm in a closed circuit position so that
said one contact is in current carrying engage-

5 ment with the other of said pair of relatively
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movahble contacts; another inheremtly: resilient
grnr. With: one .end thereof immowably fixed: to
‘said suport: and: a portien: adjacent- the oppesite
and free end thereof enmgageable with said first
mentioned arm, said other resilient arm: being a
stronger spring: member than said first: men-

‘tioned: arm: and. the biasing action thereof being

4ne @ direction: apposite: to: the: hiasing: actiomn: of
said first: arm so as to- cause reclosing of said
.contacts when said centact holding means.is re-
leased: and when: said other arm is: in: engage-
ment. with said first. arm,. 2 lateh normally re-
straining the biasing action of said second. arm
tending to. cause: engagement thereof with said
~ first. mentioned arm and.means responsive to. a

predetermined. current through-said contacts. for

releasing: said contact. holding. means. to effect

‘separation. of said contact& and. for releasing

10
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8
said latch to effect engagement of said: second
arm with said@ first mentioned: arm: and’ reen-
gagement of said contacts: after a predetermined
delay followmg release of said contact holding
means.
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