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To all whom it may concern :

Be it known that I, Davi Bascw, a eiti-
zen of the United States, residing at ‘Sche-
nectady, county of Schenectady, State of
New York, have invented certain new and
useful Improvements in Protective Devices,
of which the following is a specification.

My invention relates to protective devices
for electrical apparatus, particularly for
transmission systems, -

It is common to connect a plurality of
feeders to a single set of bus bars, as for
example, for supplying the distributing bus
bars of a distributing station. Under va-
rious conditions, as in case of accident to
one of the feeders, that feeder instead of
supplying energy to the station, may tend
to take energy from the station; obviousty
this is undesirable in most cases. It is,
therefore, common to connect reverse en-
ergy relays to the various feeders to direct
the operation of the switches in such a man-
ner that the switch connecting the feeder
in which the direction of flow of energy
as reversed is opened on such reversal.
The reverse energy relays commenly used,
however, tend to operafe not only on’ re-
verse energy flow but also on an excessive
flow of energy in the proper direction, this
often resulting on the short circuiting of
one of a plurality of feeders in opening not
only the switch in the short circuited feeder,
but also the switch in some feeder carrying
Momentarily an unusually heavy current
due to the short circuit, but in the proper
direction. The supply of energy to the
station is thus interrupted. To prevent
such’ action the reverse energy relays are
commonly interlocked in such a way that
only one relay can operate at a time. The
specification of the patent to Ostermann,
No. 1,000,934, describes such an interlock-
ing of relays in detail. One result of the
interlocking of the relays is that there can
be no response to the simultaneous reversal
of energy Hlow on all the feeders to which
the relays are connected. Such interlock-
ing is sufficiently satisfactory in case the
feeders are not tied together outside the
station, since there is very little chance of
independent and simultanecus reversal of
energy on two feeders. However, in those
cases where the feeders are tied together out-
side the station, the interlocked relays fail
to perform the functions desired whenever

Specification of Letters Patent.

der of the feeders

_dictate the connection of such g
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the reversal is caused by some action on one
of the feeders beyond the point of connec-
tion to the tie line. VWhen a short circuit,
for example, -accurs on one feeder ‘beyénd
the point of tie line connection, not -ohly

60

will ‘there be a’ reversal of energy flow on -

that feeder at the bug bars, but there may
be a reversal of energy flow on the remain-
at the bus bars also, the
other apparatus connected to the bus bars

pumping back through the bus bars and all |

and the short cif-
are incapable

the feeders to the tie line
cuit.' The interlocked relays

of responding to these simultaneous re.

versals. Hence the use of the tie lines
greatly diminishes the usefulness of the in-
terlocked relays. : S

To retain the advantages of the inter-
locked relays in tie line systems, to pre-
serve the continuity of connection of the
healthy feeders to the bus
the objects of my invention.

I prfer to carry out my invention by con-
necting another and independent reverse
energy relay to one of the feeders between
the tie line and the bus bars for controlling
the operation of a switch or switches in the
tie line or lines, this in addition to the inter.
locked relays. Good pragtice will probably
relay toeach
of the feeders, any one of these relays being
capable of causing the tie line switch or
switches to open. Thus on the oceurrence
of a.reversal of energy flow due to action
on a feeder beyond the tie line point of
connection thereto, an independent reverse
energy relay immediately acts to open the
tie line or lines; once this line, or these
lines, are open the interlocked relays may
pick out *and ‘disconnect the faulty feeder.

The adcompanying drawing is a single
line diagram
cach of two feeders of an alternating cur-
rent system connected to a single bus bar,
and the necessary switches, relays and con-
nections for carrying out my invention.

The duplication of conductors and parts re--

quired to make a complete and operative
system will be understood by those skilled
in the art. '

For the purposes of this description, I
have assumed the condition of a distributing
station supplied by two feeders which may
or may not have the same source of energy.

To the bus bar 1 of kthe distributing sta-
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tion are connected two feeders 2 and 3, by
which energy is supplied thereto. Energy
is distributed through the feeders 4. T wiil
further assume for the purpose of this de-
scription that to one or more of the dis-
tributing feeders 4 there is connected an aux-
iliary source of energy or a means which
may return energy ‘hrough the bus bars to
the supply feeders 2 and 3 under certain con-
ditions, although it is not desived that this
be done. The feeders 2 and 3 may supply
other distributing stations; for this or other
reasons it may be desirable to connect them
together outside of the distributing station
by means of the tie line 5. This tie line
may be located many miles from the distribut-
ingstation. Switches6and 7 are inserted re-
spectively in the feeders 2 and 3 and a switch
8 in the tie line 5, for the purpose of opening

.these feeders and the tie line when desired.

The operation of these switches is controlled
by means of the trip coils 9, 10 and 11 re-
spectively, in the ordinary manner. Any
source of energy for the trip coils may be
provided, and I have illustrated positive
and negative bus bars at 12 for this pur-
pose. Connected to each feeder is a current
transformer 13 and 14, and connected to
the sune respective feeders are the potential
transformers 15 and 16, One end of these
potential transformers is herein shown un-
connected, but it will be understood that this
unconnected end. in practice may be- con-
nected to another conductor of the same
feeder. The manner of connecting potential
transformers is well understood by those
skilled in the art. These current and po-
tential transformers are for supplying the
relays with energy. '

17 is a diagrammatical representation of
a.common form of two interlocked .reverse
energy relays. The walking beam 18 carries
at 1ts ends means for closing two sets of con-
tacts. These contacts are shown normally
open, but either set may be closed by means
of thearmatures 19, These armatures do not
move the walking beam 18 at the beginning
of their movement, but are required to travel
a certain distance bLofors commminicating
their movement to the walking beam, which
in its turn, must move & certain distance be-
fore either set of contacts can be closed.
The reason for this action will be explained
later. The armature 19 is controlled by two
solenvids 20 and 21, the solenoid 20 being
suppiied with energy by the potential trans-
former 15, and the solenoid 21 by the cur-
rent transformer 13. These solenoids are so
connected to thelr transformers that when
energy is flowing in the feeder in the normal
direction, that is, from the feeder to the bus
bar 1, these solenoids oppose each other.
"The second armature 19 is also controlled by
two similar sclenoids which are similarly
connected to the current and potential trans-
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formers 14 and 16 of the feeder 3. Now it
will be apparent that so long as energy flows
in the normal direction from the feeders to
the bus bar, the walking beam 18 will be
maintained 1 such a position that no con-
facts are closed. Shouid, however, the
energy reverse in one of the feeders 2 or 3,
for example, in the feeder 2, the solenoids
20 and 21, instead of opposing each other,
will aid each other, the armature in feeder
2 will be attracted upward and the walking
beam 18 moved in such a direction about its
pivot that one set of contacts will be closed
and the circuit completed from the bus bars
12 through the trip coil 9. The switch 6,
will therefore open.

In practice it has been found that the ar-

matures 19 tend o move and close their
contacts not only on the occurrence of re-
verse energy flow but also in case of over-
load, since in such a case the current solenoid
21 may so over-power the potential coil 20
as o raise the armature 19 and thus produce
the same operation as on the cecurrence of
a reversal of energy flow. Supposing the
tie lifie is not used, a short cireuit of one of
the feeders, as for example. a short-cireuit
on the feeder 2, will not only produce a re-
versal of energy in this feeder between the
point of short circuit and .the bus bar 1, but
will also produce an overload condition on
the feeder 3 which supplies the short cireuit
through the bus bar 1. To provide against
a consequent simultaneous action of both
armatures 19 and the operation of both
switches € and 7, the two relays.at 17 are
interlocked mechanically by means of the
walking beam 18 whick allows the engage-
ment of but one set of contacts at a time.
Siich an interlocking of relays, the necessity
therefor and their operatiou are more com-
pletely described in the United States Patent
to Ostermann above réferred to. This inter-
locking of relays is perfectly satisfactory
where no tie line is used. The use of the tie
line 5, however, produces conditions not
suitable for the operation of the interlocked
relays at 17. Suppose now that the tie line
5 is used, and that a short cirvcuit occurs on
the feeder 2 at the point 22 beyond the point
of connection of the feeder 2 to the tie line
5. Not only does there accur a reversal of

energy flow in the feeder 2, energy being.

supplied from the feeders 4 und the bus bar
1 direct to the fecder 2, but there is also a
reversal of energy flow through the portion
of the feeder 3 between the bus bar 1 and
the tie line 5, both the bus bar and the main
portion.of the feeder 8 supplying energy to
the short cirenit over the tie line. Thus
there is a reversal of energy flow through
both feeders 2 aud 3 simulfaneously, tend-
ing to the simultaneous operation of both of
the velays at 17 which action, hiowever, is
impossible by reason of the interlocking.
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Furthermore, provided these relays weve 0ot |
interiorked, they wonld be incapable of pick-
ing oui the favlty feeder and theiv faiture to |
do w0 would result in opening both switches
¢ and 7 and a cessation of supply of encrgy i
to the bus bar 1. Wow to entirely diseon- |
nect a faulty feeder from the bus Bar 1 and |
Jill maintain the connection of the healthy !
fesder or feeders therete in order to continue |
the supply of energy to the ¢ stributing sta- |
|
]
|
|
|

tion, I have provided the switrh 8 in the fie
line and the independent relay 25. This re-
lay is connected to the current and potential
transformers 13 and 13 of the feeder 2.
This relay is similar to each of the retays af |
17, but is entirely independent of every other i
relay and is free to act and close s rantacts

i

:

}

under the aciion of its solenoids anhindered |
by the action of an¥ other reluy. The clos-

ing of the contacts of this relay. it will be |
seen, completes a eireult from the supply |
buses 12 throngh the trip coil 11, vesulting |
in the opening of the switeh 8 and the cut- |
ting of the tie line 5. Now suppose 2 short |
eirenit occurs, for example. at the paoint 22 5
on the feeder 2, the switch 8 jn the tie tine 5 |
being closed, as it will be in normal opera- |
tion of the systemn, On the pcenrrence of thie |
short circuit, each relay at 17 is prevented |
from closing its contacts by the other, as |
before. The relay 23, however, is free to
operat on the reversal of energy flow, and |
does operate, opening the switeh 8. The tie |
line B now being eut, the energy in the feeder 11
3 inust resume its normal direction, that 18, |
to the bus bar 1, supplying energy to the i
chort cirenit 22 only through this bus bar.
The right hand armaturve 19 is now free
from the effect of a reverse energy flow and
hence ceases to cppose, at least with the sane
foree, the colosing of contuets by the left
hand armziure 19, which is still effected by
o reverse energy fow. This resulls in the
closing of the proper pair of contacts and
the opening of the swiich 6. It will be ap-
parent that the relay 23 will operate not
only in the case of reverse energy flow due

to an action on the feeder 2, but that it will

i foeder

| connecting together

also operate on reverse energy flow due to an
action on the feeder 3, since, as hefore point-
ed oui, a reversal of energy fow cocurs on
both feeders between the bus bars and the
tie line connections on an action on either
feeder beyond the point of connection to the
tie ime. However, as the opening of the tie

iine 8 is essential to the operation of the pro-
tective system, good praclice niay prescribe i

8

the addition of another independent reverse
cnergy relay 24 conrected to the feeder 3.
The closing of the contacts of either of these 86
independent reverse energy relays 23, 24 will

result in the opening of the switch 8. It

' will be apparent that a reverse energy flow

due to an action on one of the feeders be-

- tween the point of connection to the tie line 88

and point of connection to the bus bar 1,
will result in the opening of the proper-
switch 6 or 7, and also the opening o

the tiv line switch 8. Thus any action at any
point on any feeder preducing a reversal of 70
energy causes the complete segregation of

| the faulty feeder from the rest of the sys-

tem.
What I claim as new and désive.to secure
by Letiers Patent of the United States, is:-~ 75
"1. The combination with a receiving sta-
tion, two feeders connected thereto, a tie line
the feeders, a switch for

disconnecting each feeder from the station

and a switeh for opening the tie line, of 80

means for operating said switches including
a trip coil for each xwitch, a source of energy
for said tvip ceils, a reverse energy relay
connected to each feeder the two relays be-
ing incapable of operating gimultaneously, 8%
each relay controiling the supply of energy
to the trip coil of the switell of the feeder
to which it is connected, and another reverse
energy relay connected to one of the feeders
and controlling the supply of energy to the 90
trip. eoil of the switch of the tie line,

5. The comwbination with a receiving sta-

| tion, two feeders connected thereto, a tie line

connecting together the fedders, a switch
for disconnecting each feeder from the sta- 95
tion and a switch fur opening the tie line,
of means for operating said switches includ-
ing a trip coil for each switeh, a source of
energy for said trip coils, u reverse energy
relay connecied to each feeder the two velays 100
being incapable of operating simultaneousty,
each reluy controlling the supply of energy
to the trip coil of the switch of the feeder
to which it is connected, and another re-
verse current relay connected to each of said 105
foeders, each of said last mentioned relays
controlling the supply of energy to the trip
coil of the switeh of the tie line.

In witness whereof, 1 have hgreunto set
my hand this 8th day of October, 1912.

' DAVID BASCH.
Witnesses:
Bexsayin B, Huwr,
HeLex Oxrrorn.



