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UNITED STATES

1,852,614

PATENT OFFICE

WELTON V. JOEHNSON AND MERRICK R. FELDMANN, OF NUTLEY, NEW JERSEY,
ASSIGNORS TO WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, A

CORPORATION OF PENNSYLVANTA

FLASHOVER RELAY

Original application filed May 10, 1929, Serial No. 362,012. Divided and this application filed July 30, 1930.
: Serial No. 471,662.

This application is a division of United
States application, Serial No. 862,012, filed
May 10, 1929.

Our 1nvention relates to electrical relays
and- more particularly to relays of the elec-
tromagnetic type.

It is an object of our invention to provide
a magnetic relay which shall be substantially
instantaneous in operation, when employed
for over-current protective purposes.

It is a further object of our invention to
provide a relay which may be operated in con-
junction with either a direct-current or an
alternating-current circuit and including
means whereby the relay is unusually reliable
and quiet 1n operation.

A further object of our invention is to pro-
vide, in combination with a circuit conductor
or bus bar, a relay including a casing having
apertured side walls for receiving said con-
ductor or bus bar in through relation and in
inductive relation with respect to the relay
mechanism within the casing.

Another object of the invention is the pro-
vision in conjunction with a relay armature,
of means, operable in response to the actua-
tion of said armature, to accomplish the dual
function of affording an indication that the
relay has operated and maintaining the arma-
ture thereof in actuated position.

In practicing our invention, we provide a
relay having an operating mechanism com-
prising a magnetic element of substantially
C-shape, comprising an alloy of iron and
nickel, and an armature pivotally mounted
with respect to the open end of said magnetic
element for movement under the influence of
the flux traversing said element. Suitable
contacts may be disposed to be controlled by
said armature, and a combined latch and in-
dicator means may be provided, as herein-
after more fully described.

A casing completely encloses the relay
mechanism and is provided with apertures in

. the side walls thereof which are in axial

alignment with said magnetic element. The
arrangement is such that the relay may be
slipped over a bus bar or circuit conductor
and be supported thereby and, when so in-

stalled, the bus bar or conductor is substan-

tially surrounded by said magnetic element.

In the drawings, Figure 1 is a plan view
of a relay constructed in accordance with our
invention, the cover thereof being removed,

Fig. 2 is a view, taken on the line IT—IT
of Fig. 1, with the cover in operative posi-
tion, :

Fig. 3 is an enlarged detail view of the ar-
mature and indicator assembly, as shown in
Fig. 1, and

Fig. 4 is a view, in vertical section, taken
on the line IV—IV of Fig. 8.

Referring to the drawings, and more par-
ticularly to Figs. 1 and 2 thereof, a circuit
conductor or bus bar 1, constitutes a usual
ground bus, which is connected from electrical
apparatus to ground, or it may be any ordi-
nary circuit conductor in an electrical sys-
tem.

A casing 2, which, in the present embodi-
ment, comprises an outlet box, is provided
with apertures in the side walls thereof some-
what larger, in cross-sectional dimensions,
than the bus-bar conductor 1 to permit the
bus bar to extend through the casing. A
sleeve 3 of insulating material may also ex-
tend through the apertures to electrically in-
sulate the casing from the bus conductor.

A conduit nipple 4 is provided, for bring-
ing out the leads from the relay contacts, and
a cover b may be employed to close the open
face of the casing, as illustrated.

The operating mechanism of the relay
comprises a magnetic element 6, substantial-
ly of C-shape, as shown more clearly in Fig.
2, having one leg thereof suitably secured to
the back of the casing. The magnet is prefer-
ably of an alloy containing iron and a sub-
stantial percentage of nickel and may be of
the composition disclosed in the patent to
Chubb No. 1,277,384 issued Sept. 3,1918. As
set forth in that patent, an alloy of this gen-
eral type becomes substantially saturated
when subjected to low magnetizing forces
and has substantially no residual magnetic
characteristics,

The arrangement is such that, when the
magnet is secured within the casing, the two
legs thereof are disposed on opposite sides
of the axis of the aligned openings in the
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side walls of the casing, whereby the bus bar,
when inserted therethrough, will be disposed
between the legs of the magnet and be sub-
stantially surrounded thereby. -

An armature 7, also preferably of a nickel-
iron alloy of substantially the same composi-
tion as that of the magnet 6, is pivotally
secured to a bracket 8 mounted on the casing
9. The armature is free to move, therefore,
under the influence of the flux traversing the
magnet, to complete a magnetic circuit about
the bus conductor.

A _contact plate 9 may be secured to the free
end of the armature, and a bridging contact
10, carried thereby, may be arranged to co-
operate with adjustable contacts 11 to com-
plete a cireuit-breaker tripping or control
circuit. The eontact 10 bridges the contacts
11,in the present embodiment, but, obviousty,

- the present invention is not Iimited to that ar-

rangemert.

The minimum values of current at which
the armature is attracted to close the contacts
10 and 11 may be adjustably predetermined
by means of a compression spring 12 having
one end thereof engaging the contact plate 9
and the other end thereof engaging an adjust-
ably mounted plate 13.

With a construction as described, the relay
may be mounted in any position and, by a
simple manipulation of the adjustingplate 13,
special ealibrations for the imstrument for
different positions thereof are unnecessary.
For example, referring more specifically to
Fig. 1, when the bus bar with which the relay
is associated extends in a vertical direction,
the plate 13 should be positioned as shown
with the letter D cooperating with a station-
ary index 14. If the bus bar extends hori-
zontally, and the nipple 4 is at the bottom of
the casing, the plate 13 should be moved so
that the index 14 cooperates with the letter C,
to thereby alter the effective force of spring

12. In other words, the relay may be posi..

tioned in any one of four positions and, when
the plate 13 is so adjusted that the letter ap-
pearing right-side-up to the observer co-
operates with the index 14, the proper cali-
bration for that relay position is obtained.

In order to assure quiet or non-chattering
operation, when the bus bar is traversed by
alternating currents, a shading coil or loop
15 (Fig. 2) may be assoctated with one of the
pole tips of the magnet 6. Since the theory
and effect of such an expedient is well known
in the art, further discussion thereof is un-
necessary.

In the rather extensive investigation and

~study of this type of relay incident to the de-

o

velopment of the present form, it was found
that, when the magnet 6 is constructed of or-
dinary Norway iron or similar magnetic ma-
terial, the armature 7, when in attracted po-
sition, cannot be released because of the resid-
ual magnetic characteristics of the iron. On
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the other hand, when it was attempted to
remedy this faulty operation by installing a
relatively heavy spring in place of the spring
12, the value of current required to pick up
the armature was undesirably heavy, and the
sensitivity of the relay was undesirably af-
fected. It was also found practically im-
possible to calibrate the relay and maintain
the calibration under operating conditions.
By constructing the magnet 6 of a nickel-
iron alloy, however, it has been found that
the armature will not stick appreciably at ex-
cessively high currents, and the maximum
current to which the relay may be subjected
is limited only by the current-carrying ca-
pacity of the bus bar. Further, when the bus
bar is deenergized, the armature does mot
stick in position and, in fact, the weight of
the armature, in addition to the slight contact
pressure, is sufficient to cause the disengage-
ment of the contacts 10 and 11. :
Tt is apparent from the above deseription
that we have devised a relay construction
which is unusually simple and cheap and
which is substantially instantaneous in op-
eration, when associated with either direct or
alternating-current circuits. The armature
will not chatter on either alternating or di-
rect current and it will not stick in attracted
positions, irrespective of the magnitude of
the current traversing the assoctated circnit.
Further, by the above construction, it is
unnecessary to provide the usual energizing
windings, and the provision of terminals for

“connecting the relay to the assoeiated circuit

is accordingly avoided.

The relay may be easily mounted for op-
eration by merely slipping it on a bus bar or
other conductor, and the bus bar or condue-
tor is sufficient to support the relay in opera-
tive position. In view of the provision of
the insulating sleeve 3, the bus bar will never
engage the casing, therebv avoiding the usual
hazards incident to relay installation.

In relays of the above type, it is usually de-
sirable to provide means for indicating that
the relay has operated. To that end, we pro-
vide an operation indicator which is associ-
ated with the relay armature in such manner
that an operation indication is afforded, and
the indicator is maintained in indicating
position until manually reset, and the indi-
cator, when actuated, maintains the relay
contacts clesed.

Referring more particularly to Figs. 3 and
4, the bracket 8, above referred to, is provided
with upstanding plate portions 24 having
aligned slots 25 therein. A plate or target
16, having projecting trunnions 17 for re-
ception in said slots, 13 supported for pivotal
movement about the axis defined by said
trunnions.

A coil spring 18 or other suitable biasing
means, may be secured, at one end thercof, to
the bracket 8 and, at the other end thereof,
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to the target 16. It will be noted that the
point of engagement of the spring and target
is somewhat oif-center with respect to the
pivotal axis of the target so thav the latter
will always be definitely biased to the one or
the other limiting position thereot.

A loop 19 is secured to the armature assem-
bly and is provided with a lower portion
parallel to the plane of the target 16 and
extending between the target and the
bracket 8.

In operation, the elements are normally in
the position shown in Fig. 2, with the target
16 maintained in that position by the spring
18. Upon actuation of the armature 7, the
loop 19 supported thereby engages the target
and moves it toward the armature. It isto be
understood that, in this operation, 1t is vnly
necessary to raise the target to such position
that the end of spring 18 is moved to the oppo-
site side of the axis of the target trunnions.
Thereafter, the movement of the target will
continue under the influence of the spring 18.

Upon the completion of this movement, the
target is in the position indicated in Figs. 3
and 4, with the upper or free edge thereof in
engagement with the armature portion 9.
The force exerted by spring 18 is sufficient to
maintain the target and armature in this po-
sition and, accordingly, maintain the relay
contacts 10 and 11 in closed position until the
target is reset.

Tn order to reset the indicator and permit
the return of the armature to normal posi-
tion, a resilient strip 20 secured, at one end
thereof, to the bracket 8, and having its free
end extended to cooperate with an angular
extension 21 on said target, may be provided.
A reset-rod or plunger 22 may extend
through a wall of the relay casing and be so
disposed, with respect to said resilient strip
20, that, upon movement of the plunger into
the casing, the end of the plunger will en-
gage the strip 20 to effect movement of the
Free end thereof into engagement with the
target extension 21.

Continued movement of the plunger
causes pivotal movement of the target to 2
position where the spring 18 has passed
through its dead-center position with respect
to the pivotal axis of the target, and the tar-
get is moved, thereafter, to its non-indicating
position, under the influence of the spring 18,

As illustrated in Fig. 2, the relay cover 5
may be provided with a transparent portion
23 to permit observation of the target and
the moving parts of the relay.

Quite obviously, a great many changes
may be made in the structure deseribed with-
out departing from the spirit of the inven-
tion. For example, the means for mounting
the armature, as well as the specific contact
construction shown, may be varied within
wide limits, and the means 18 for adjusting
the pick-up value of the armature may be

modified to adapt the relay to the exigencies
of a particular installation.

As previously indicated, the relay may be
emloyed as a flashover relay for assoclation
with a ground bus or it may be employed as
an instantaneous overload relay. When em-
ployed for zero-current protection on heavy-
current lines, the use of the usual expensive
low-voltage or no-current relay is unneces-
sary. : :

Various other modifications may be made
in our invention without departing from the
spirit and scope thereof and we desire, there-
fore, that only such limitations shall be
placed thereon as are imposed by the prior
art and are set forth in the appended claims.

We claim as our invention:

1. In combination with a circuit conductor,
a relay including a magnet of substantially
C-shape adapted to surround the conductor
in the magnetic field thereof, an armature
mounted for movement adjacent to the open
end of said magnet whereby, when the flux
threading said magnet attains a predeter-
mined value, said armature is attracted to
said magnet to close the magnetic circuit sur-
rounding said conductor.

9. In combination with a circuit conductor,
a relay including a casing having aligned
apertures in the walls thereof for receiving
said conductor, and a magnetic element of
substantially C-shape, within said casing and
disposed to substantially surround said con-
ductor when said casing and said conductor
are in operative relation.

3. In combination, a circuit conductor, a
relay comprising a _magnetic element and a
casing therefor, said casing having apertures
for removably receiving said conductor in
inductive relation to said magnetic element.

4. In combination with a bus bar, a relay
casing having apertured side walls to permit
said bus bar to extend therethrough, a mag-
netic element comprising a nickel-iron alloy
within said easing and mounted in inductive
relation to said bus bar, and an armature
controlled by said magnetic element.

5. In a relay, the combination with an op-
erating element including a magnet adapted
to surround a circuit conductor to be ener-
gized thereby, of a casing for said relay com-
prising a box having apertured side walls to
receive said conductor in through relation,
said apertures and magnet being in axial
alignment.

6. In combination, a casing having aper-
tured side walls for receiving a circuit con-
ductor in through relation, a relay element
within said casing comprising a magnetic ele-
ment of substantially C-shape disposed in
axial alignment with said apertures, an ar-
mature disposed for actuation under the in-
fluence of said magnetic element, and means
for adjusting the pick-up value of said arma-
ture.
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7. In combination, a casing having aper-
tured side walls for receiving a circuit con-
ductor in through relation, a relay element
within said casing comprising a magnetic

, element of substantially C-shape in axial
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alignment with said apertures, an armature
disposed for actuation under the influences
of said magnetic element, and means for ad-
Justing the pick-up value of said armature in
accordance with the position of said casing.

In testimony whereof, we have hereunto
subscribed our names this 16 day of July,
1936.

WELTON V. JOHNSON.
MERRICK R. FELDMANN.



