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To all whom' it may concern:

Beitknown that I, Commings C. CHESNEY,
a citizen of the United States, residing at
Pittsfield, Berkshire county, and State of
Massachusetts, have invented certain new
and useful Improvements in Return-Current
Circuit-Breakers, of which the following is a
full, clear, and exact description.

My invention relates to return-current cir-
cuit-breakers, and has for its object to pro-
duce a simple and effective apparatus par-
ticularly adapted for use on high-potential
circunits. Return-current circuit-breakers
heretofore have usually, if not always, re-
quired a potential transformer or a shunt-cir-
cuit and have therefore not been well adapted
for high-potentialsystems. In my form,how-

- ever, a mechanism is used which is entirely
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controlled by currents flowing in the main
distribution-circuitsand is entirelyindepend-
ent of the electromotive force upon the line.

Two embodiments of my apparatus are
shown in the accompanying drawings, in
which-— )

Figure 1 is a preferred form, and Fig. 2 a
modification thereof.

Referring particularly to the drawings, M
and M’ are the branches of two distribution-
circuits connected to the bus-bars 1 2 of an
alternating-current generator G. The pres-
ent embodiment has a relay in the form of a
motor having field-coils 3 3, an armature 4,
and commutator 5, on which bear brushes 6 6.
The armature is restrained from complete
revolution by springs 7, connected to the arm
8, which terminates in a contact-piece adapt-
ed to engage with contacts 9 and 10, connect-
ed to the cireuit 11, supplied with electric
energy from any eonvenient source. Ineach
of the mains M and M’is a circuit-interrupt-
ing mechanism or switch, consisting, respec-
tively, of the terminals 12 12 12’ 12’ and the
arms 13 13’ for electrically connecting the
same, thereby completing the connection be-
tween the bus-bar and the wains M M', re-
spectively. The arm 13 is heid in contact
with the terminals 12 by a detent 14, oneend
of which comes over the core 15 of the solen-
oid 16. The spring 17 acts to throw the arm
13 into a horizontal position when the detent
l4releasesit. Whenina horizontal position,

it engages the contacts 18 18, one of which is

electrically connected with the upper termi-
nal 12 of one switch and the upper terminal
12’ of the other switch, with the result that
when either arm 13 18’ isin engagement with
the corresponding terminals 18 18’ the upper
terminals of the two switches are electrically
connected and any devices in the two mains
between those terminals and their common
point are thereby placed in parallel. The
relay has its field energized by a secondary
current due to electromotive force generated
in.the secondary coil 19, which is acted upon
by the coils 20 and 21, said coils being so
wound that when the currents in the two
mains M and M' are equal the effect of one
counteracts the effect of the other. If, how-
ever; the currentin the main M, for instance,
reverses, the two coils 20 and 21 coact, so as
to assist one another in producing an elec-
tromotive force in the coil 19, and thereby
energizes the coils 3 3 of the field-magnet of
the relay. Between the coils 20and 21 a con-
nection ismade with thebus-bar2. Thiscon-
nection has within it a transformer 22, whose
secondary 23 is in series with the armature
4, thereby supplying it with the necessary
amount of energy.

The action of the apparatus as a whole is
thus: Under normal conditions the current
flowing through the transformer 22 divides
between the two mains M and M/, produeing
in the coils 20-and 20’ a differential effect
such that they either neutralize each other
completely or to such an extent as not to en-
ergize therelay so as to cause it toact. Sup-
pose, however, that the current in the wire
M is for any cause reversed. The coils 20 and
21 act together and a current is induced in
the secondary 19. This current energizes
the field of the relay, so that the armature
being energized from the secondary 23 of the
series transformer 22 the armature 4 imme-
diately moves to the left, carrying with it the
arm 8, which short-cireuits the terminals 10.
The solenoid 16 is thereupon energized by
the current in the cireuit 11 causing its core
15 to rise and unlateh the trigger 14. The
switch-blade 13 is at once withdrawn from
the contacts 12 12 by the spring 17, attached
to its heel. Thus the circuit through the
main M is opened. The switch-blade 13 in
opening the cireuit for contacts 12 12 closes
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‘either acting alone is thus eliminated.

on contacts 18 18, connecting the coil 20 in
parallel with the coil 21. Since these two
coils neutralize each the effect of the other,
the choking action due to the presence (fg
the current is reversed in the conductor M'
instead of M, the relay short-circuits the con-
tacts 9 9 and the switch-arm 13’ is released
and acts in a corresponding manner.

In the other form of apparatus, Fig. 2, two
separate transformers 40 and 40" are placed
in the mains M M/, their secondaries 41 41’
supplying circuit energizing coils 42 42’ upon
the relay, said energizing-coils being wound
so that ander normal conditions the action of
one opposes the action of the other. When
the currents in the mains M and M’ are nor-
mal, the differential effect of the transform-
ors 40 and 40’ upon the relay counteract each
otherand donot producesufficient magnetiza-
tion to cause the relay to operate. If, how-
ever, the current in one of the mains becomes
reversed, the two transformers 40 and 40’ co-
act, so as to assist each other in energizing
the relay, with the result that it operates to
close the proper contacts for energizing the
solenoid restraining the switch in the cireuit,
whose condition is abnormal, thereby releas-
ing the latch and permitting the spring at-
tached to the heel of the blade to withdraw
the blade from its contacts and open the ecir-
cuit,

My invention can be embodied in various
other forms, and, as before stated, it is par-
ticularly adapted to high-potential systems.

What I elaim is—

1. Ina return-current eircuit-breaker, two
distribution-circunits, devices in series in the
two circuits, a relay actuated by the cumula-
tive effect of said devices and cireunit-control-
ling mechanism operated by said relay when
actuated by said cumulative effect and in-
terrupting one of said circuits when its cur-
rent becomes reversed.

2. Inareturn-current circuit-breaker, two
distribution-circuits, induction-coils in series
in the two circuits, a relay actuated by the
cumulative effect of said induction-coils and
circuit-controlling mechanism operated by
said relay when actuated by said cumulative
effect and interrupting one of said circuits
when its current becomes reversed.

3. Ina return-current circuit-breaker, two
distributing-circuits, induction-coils having
a common induced element andlocated in se-
ries in the two eircuits respectively, a relay
controlled by the differential and cumulative
offects of said induction-coils and separate
breaking mechanism interrupting one of said
circuits when its current becomes abnormal.

4. Thecombination of two distribution-eir-
cuits, a relay having its execiting-coils ener-
gized by means which are in inductive rela-
tion to said distribution-cireuits, means for
substantially neutralizing the normal induet-
ive effects of the two distribution-circuits
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uponsaid exciting-coils and a eircuit-breaker
operated by the movement of said relay.

5. The combination of two distribution-cir-
cuits, a cireuit-breaker device in each eircuit,
and a relay movable to close a circuit to the
actuating-coil of either eircuit-breaker, said
relay being normally deénergized by the dif-
ferential effects of the currents in the two
distribution-circuits and energized by the
cumulative effects of the currents in the dis-
tribution-circuits when either is reversed to
close the cireuit to the coil of the cireuit-
breaker in the circuit carrying the reversed
current.

6. The combination of two distribution-eir-
cuits, a circuit-breaker in one of said circuits,
a relay for actuating the same, normally
ineffective magnet - windings thereon, and
means dependent upon the relativedirection
of current-flow in the two circuits for actuat-
ing said relay so as to interrupt the circuit
in which the circuit-breaker is located in case
its eurrent becomes abnormally reversed.

7. The combination of twodistribution-eir-
cuits, inducing-coils in each eircuit, a relay,
magnet-windings thereon for actuating the
same, coils in such inductive relation to
said inducing-coils and so connected to said
magnet-windings as to energize the same and
actuate the relay when the cuarrents in the
two circuits are in opposite directions, and a
circuit-breaker in one of said distribution-
circuits operated by the movement of the re-
lay to interrupt that circuit when its current
becomes abnormally reversed.

8. The combination of two distribution-eir-
cuits, inducing-coils in each c¢ircuit, a relay,
magnet-windings thereon for actuating the
same, coils in such induetive relation to said
inducing-coils and so connected to said mag-
net-windings as to energize the same and ac-
tuate the relay when the currents in the two
circuits are in opposite directions, a circuit-
breaker in each cireuit and a coil for open-
ing each circuit-breaker, said relay closing
a circuit to one or other of the circuit-
breaker coils, according to the direction of
movement of the relay so as to open the cir-
cuit carrying the reversed current.

9. The combination of a main circuit and
two distribution-circuits, a conduector in se-
ries with both of said circuits, an indaction
device therein, a relay whose armature re-
ceives the current generated by said induec-
tion device, indueing-coils in each distribu-
tion-cireuit, coils in such induective relation
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to said indueing-coils and so connected to the -

magnet-windings of said relay as to energize
the same and actuate the relay when the cur-
rents in the two circuits are in opposite diree-
tions, and a circuit-breaker operated by the
movement of the relay.

10. Inareturn-currentcircuit-breaker, two
distribution-circuits, devices in series in the
two circuits, a relay actuated by the cumula-
tive effect of said devices and circuit-control-
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ling-mechanism operated by said relay and

interrupting one of said cireuits when its cur-
rent becomes abnormal and connecting said
devices in parallel in the other distribution-

‘cireuit.

11. Inareturn-currentcircuit-breaker, two
distribution-eircuits, induction-coilsin series
in the two circuits, a relay actuated by the
cumulative effect of said induction-coils and
circuib-controlling mechanism operated by
said relay and interrupting one of said cir-
cuits when its current becomes abnormal, and
means for connecting said induction-coils in
parallel in the other distribution-eireuit.

12. Inareturn-currentecircuit-breaker, two
distributing-eircuits, induction-coils having

acommon indunced element and located in the-

two circuits respectively, a relay controlled
by the differential and cumulative effects of
said induection-coils and separate breaking
mechanism interrupting one of said circuits
when its current becomes abnormal, and
means for antomatically connecting the pri-
maries of said induction-coils in parallel in
the other distribution-circuit.

13. The eombination of a main circait and
two distribution-circuits, two switches, per-
manenteircuits between the two switches and
connected to the distribution-circuits, each
switeh having one position closing one of the
said distribution-circuits and a second posi-
tion connecting it to the other switeh and in
series with the load of the distribution-eir-
cuit of said other switch, and a relay for con-
trolling the position of either switch, said re-
lay being controlled by the currents in said
distribution-circuits,

14. The combination of s main cireuit and
two distribution-circuits, two switches, per-
manent eircuits between the twoswitches and
connected to the distribution-cireuits, each
switch having one position closing one of the
said distribution-circuits and a second posi-
tion connecting it to the other switch and in
series with ’ohe load of the distribution-cir-
cuit of said other switch, a relay for control-
ling the position of e1bher switch, magnet-
Wmdmﬂs on said relay Tor actuatmv the
same, the current in said magnet- wmdmws
being controlled by the dlreotlon of currents
in sald distribution-cireunits.

15. The combination of a main circuit and
two distribution-circuits, two switches, per-
manentcircuits between the two switches and
connected to the distribution-cireuits, each
switeh having one position closing one of the
said distribution-circuits and a second posi-
tion eonnecting it to the other switech and in
series with the load of the distribution-eir-
cuit of said other switch, a relay for control-
ling the position of elther switch, magnet-
Wlndlnvs on said relay for actuatmfrthe same,
coilsin sald distribution-cireunits and coils in
induective relation thereto and connected to
said magnet-windings.

16. The combination of 4 main circuit and
two distribution-cirenits, two switches, a per-

o

manent circuit between the two switches and
connected to the distribution-circuits, each
switch having one position closing one of the
said distribution-cirenits and a second posi-
tion connecting it to the other switch and in
series with the load of the distribution-cir-
cuit of said other switch, a relay for control-
ling the position of either switch, magnet-
windings on said relay for actuating thesame,
coils in said distribution-cireuits and coils in
such inductive relation thereto and so con-
nected to said magnet-windings as to operate
one or other of said switches according to the
direction of the-currents in said permanent
circuit.

17. The combination of a main circuit, a
transformer, a connection between the center
of the primary of said transformer and one of
the main-circuit conduectors, two distribution-
eircuits, corresponding leads of the two cir-

cuits being eonnected to the opposite termi- -

nals of said primary, a switeh in each of said
leads, a relay for controlling said switches
and magnet-windings for actuating the relay
connected to the secondary of said trans-
former.

18. The combination of a main circnit, a
transformer, a connection between the center
of the primary of said transformer and one of
the main-cirecuit conductors, twodistribution-
circuits, corresponding leads of the two eir-
cuits being connected to the opposite termi-
nals of said primary, a circuit-opening switch,
a relay for actuating the same, and magnet-
windings for actuating said relay connected
to the secondary of said transformer.

19. The combination of a main circuit, a
transformer, a connection between the center
of the primary of said transformer and one of
the main-circuit conduectors, twodistribution-
circuits, corresponding leads of the two cir-
cuifs being eonnected to the opposite termi-
nals of said primary, two switches, perma-
nent circuits between the two switches and
connected to the distribution-circuits, each
switch having one position closing the ecir-
cuit of one of said leads and a second posi-
tion opening onelead and conneeting both
switches in series with the load of one of the
said circuits, a relay for controlling both of
said switches, and magnet-windings for actu-
ating the relay connected to the secondary of
said transformer.

20. The combination of a main circuit, a
transformer, a-connection betweén the center
of the primary of said transformer and oneof
the main-cireuit conductors,two distribution-
circuits, corresponding leads of the two cir-
cuits being connected to the opposite termi-
nalsof said primary, twoswitches, permanent
cireuits between the two switches and con-
nected to thedistribution-circuits,each switch
having one position elosing the circuit of one
ots(ud leadsand asecond posmon openingone
lead and connecting both switches in series
with theload of one of the said circuits, elec-
tremagnetic devices for changing theswitches
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from theiriormal position to theirsaid second
position, a cireuit for said electromagnetic de-
vices, a relay adapted to close said eircait to
either electromagnetic device, and magnet-
windings on said relay for actuating the same
connected to the secondary of said trans-
former.

21. The combination of a main cireuit, a
transformer, a connection between the center
of the primary of said transformer and one of
the main-circuit conductors,two distribution-

_cireuits, corresponding leads of the two cir-
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cuits being connected to the opposite termi-
nals of said primary, two switches, perma-
nent circuits between the two switches and
connected to the distribution-cirecuits, each
switch having one position closing the cir-
cuit of one of said leads and a second posi-
tion opening one lead and connecting both
switches in series with the load of one of the
said circuits, electromagnetic devices for
changing the switches from their normal po-
sition to their said second position, a circuit
for said electromagnetic devices, a relay
adapted to close said circuit to either electro-
magnetic device,an armature-winding on said
relay, whose current is controlled by the cur-
rent in the connection between said trans-
former and the main circuit, and magnet-
windings on said relay connected to the sec-
ondary of said transformer.

22. In a system of distributien, a return-
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current circuit-breaker consisting of two in-
duction devices, each in series, respectively,
with a distribution-éireuit, a common return
for said distribution-circuits connected at a
point intermediate of said devices, an indue-
tion device in said common return, a relay
actuated by the common-return induction de-
vice and the cumulative effect of the othet
induction devices and means actuated there-
by for interrupting ons of the circuits when
its condition becomes abnormal.

23. In a system of distribution, a return-
carrent cireuit-breaker consisting of two in-
duction devices, each in series, respectively,
with one of two distribution-eircuits, a com-
mon return for said distribution-circnits con-
nected at a point intermediate of said de-
vices, an induction device in said common
return, a relay actuated by the common-re-
turn induction device and the cumulative ef-
fect of the otherinduction devices and means
actuated thereby for interrupting one of the
circuits when its condition becomes abnor-
mal, and means for putting said twoindunction
devices in parallel in the other distribution-
eircuit in case of such interruption,

Signed at Pittsfield, Massachusetts, this
15th day of July, 1902. '

CUMMINGS C. CHESNEY.

Witnesses:

CHARLES E. DORR,
ARTHUR E. JENNEY.
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