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To all whom tt maiy concerm:

Beit knownthatIl, EDWARD M. HEWLETT a,
citizen of the United States, residing at Schen-
ectady, county of Sehenectadv State of New
York, have invented certain new and useful
Improvements in Klectrical Transmigssion of
Power, (Case No. 2,309,) of which the follow-
ing is a Speelﬁeatwn

In transmitting power over 10110-" distances
general public annoyance is often occasioned
by accldents tothe transmitting-linesatpoints
between the source of power and point or
points of consumption, and which by reason

-of the outlying position require considerable

time for repairs, during which time of course
the light or power supplied the consumers is
cut off. In long-distance-fransmission sys-
tems where high potentials are employed ac-
cidents of this character are especially liable
to happen, as the insulation is more difficult
to maintain and the stretch of line between
stations is much longer and more difficult to
carefully inspect.

such systems often from grounded . circuits
and liability of people or animals coming in
contact with the dangerously-charged wires.

It is the object of my invention to remove

or at least ameliorate these difficulties, to
which end I provide in the region over which
energy is distributed duplicate transmission-
lines carried to the several subdistributing-
points or stations over independent routes as
far apart as possible, so that the same dis-
turbing conditions may not exist in both
routes at the same time. 1 provide also at
the subdistributing-points means for elec-
trically connecting or tying together the two
transmission-lines and automatic apparatus
for disconnecting either side of either line
with respect tothe substationin case of ashort
circuib, ground, or other serious condition
which would mtelfere with effective service
over that line. Thus the several supplied sta-
tions are connected together and to the source
or sources by lines approaching the stations
over different geographical paths connected

- in multiple, and in case of damage to any

part of either route that partisauntomatically

5o cut out and rendered dead without interrup-

tion of service.

Besufleb the public annoy-
ance by failure of service a danger arises in.

My invention embodies various features of

" novelty relating to such a system, which will
‘be hereinafter more fully indicated.

In the accompanying drawings, Figure 1 is
a diagram of a ﬂ'eneml tmnbmlssmu system

'embadymn my 11np10vement5‘ and. Fig. 2 is

|
|

a similar diagram of part of the system, %how-
ing in detail the contr olling apparatus at the
several distributing-points or substations.
Referring first to Fig. 1, 1 may represent a
source of electrical energy located, for exam-
ple, at a point adjacent to a waterfall or other
source of cheap power, and communicating
through the nsual forms of apparatus with a
transmission or distribution circuit 2. This
circuit may of course be of any desired char-
acter. Ihaveshown by way of example a tri-

phase alternating system. Obviously, how-
over, the character or form of the transmitted

energy and the number of wires employed has
no significance from an inventive standpoint.
I have shown the system as supplying two

subpoints of distribution, commonly called

‘“substations,” as 8and 4, and these stations
are wnnected with the souree and with one
another through duplicate sets of transmis-
sion-mains, as indicated at 2" 2", These maing
are carried over different routes as far apart
as practicable with a view to reasonable econ-
omy of installation, andat theseveral distrib-
uting - stations they are cross-connected by
switches 5, on either side of which is an auto-
matic switch 6, so controlled that in case of an
uneven balance of the distributing-mains that
carrying the heavier load will be automatic-
ally cut out. Switches of this character are
provided on each side of each substation in the
system, so that a defective line is opened in
the section at which the defect ocecurs and the
remaining part of the system is unaifected.
Thus in case a short eircuit oceurred at the
point X between stations 3 and 4 the sec-
tion of the line 2* between such stations would
be a,utomatleally 1solated without great in-
crease in the resistance of the '[1&1181]]1881011
system, since all of the parts of the system
still have the full carrying capacity of the

-conductors except the section X. A system

of this Kind is sufficiently flexible to admit of
the use of generators at different points in
the system. IForexample, another generator
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1* might be attached to the other end of the |

transmission -line or at some intermediate
point, if desired, without interfering with the
generator 1.

In IFig. 2 I have shown in detail a mode of
cutting out any section of the transmission-
line which may become disordered. 1 have
shown only one substation 3. Since the ar-
rangements will be precisely alike for all, this
will be sufficient. On each side of the sta-

tion connected in theline I interposeswitches,

a break for each phase of the friphase system
shown being emploved, asindicated at 6 6* 6°,
and I control the operation of these switches
or cireult - breakers by means of a relay
jointly responsive to the action of both lines.
T'wo of these relays should be used in a tri-
phase system, 8o as to permit the line-section
to be cut out in ease of a short circuit or dam-
age to any phase. I connect a series trans-
former 7 7* 7° in each of the phases, the sec-
ondary of which connects with a coil on a dif-
ferential relay 8 8* 8°, under the joint influ-
ence of a transformer in the line 2* and one
in the line 2°. Thus so long as both sides of
the system are doing their calculated duty
the armature of the relay is unaffected; but
in case of one side carrying more current
than the other, indicating a local interfer-
ence at some point, the coil on one side of the
relay prevails and the armature is drawn to-
ward that coil and closes a contact, including
& trip-coil for the circuit-breaker in the over-
loaded phase and insuring the opening of
the disturbed side of the system A similar
outfit is provided for theline 2°, transformers
74, 7¢, and 7 being connected i in the phases of
that line An exactlysimilar arrangement is
provided on the other side of station 8. Let
us suppose thata short eircuit exists between
two of the wires to the left of station 3.
extra load 1imposed on the transformer 7 or 7¢
increases the attractive force of the relay-
coll controlled by said transformer and shifts
the relay-tongue to the left—say that of 8—
thus energizing trip-coil 9 of the circuit-
breaker 6 on the disturbed line, opening the
circuit, and cutting out the section disturbed.
A similar action occurs with any other line
on either side of the station.

When a circuit-breaker is tripped and
opens one of the phases, the relay having one
side killed would immediately reverse and
open the corresponding phase on the other
side of the system. In order to prevent this,
I provide a contact in the trip-circuit gov-
erned by the circuit-breaker or relay on the
opposite side of the system. For example,
trip-coll 9 connects through contacts 10 10®
on the circuit-breaker 6¢ of the correspond-
ing phase to 6 on the opposite side of the sys-
tem, and, conversely, trip-coil 99 connects
through contacts controlled by circuit-
breaker 6. If desired, all the phases may be

opened when any one is overloaded, in which
case all trip-coils on one side may be actu-
ated when any phase is out of balance a de-
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terminate amount. Such an arrangement is
shown in dotted lines. If any relay-arma-
ture is shifted to the left by preponderance
of pull of a phase in the upper side of the sys-
tem, all the breakers6 6* 6° open. If, on the
other hand, it shifts to the right by prepon-
derance of pull of a phase in the lower side of
the system, the breakers 6! 6 6' will open
the common connections being effected in the
one case by dotted wire 12 and in the other
by wire 12*, as will be evident on inspection
of the drawings.

In case the disturbance occurs between sta-
tions the cirenit is opened at each station and
the section cut out and rendered dead. The
service 18 not interrupted or materially dis-
turbed, since the switches 5, which are nor-
mally closed, keep both sets of mains in serv-
1ce on each side of the damaged section,
whereas one line of the damaged section isin
oo0d condition and may remalin so until the
damaged section is repaired.

I have shown diagrammatically at each sta-
tion a local source for operating the trip-coils.
This may be of any desired character, that
shown being a direct current, of one hundred
and ten volts, say, furnished by a small di-
rect-current generator 11.

What I ¢laim as new, and desire to secure
by Letters Patent of the United States, is—

1. A system for transmitting electric en-
ergy, comprising duplicate transmission-
mains connected in parallel at the substation
or local distributing-point, and differential
means responsive to both mains for auntomat-
ically opening the damaged main in case the
two sides become unbalanced.

2. An electrical transmission system com-
prising a generating-station, a distant distrib-
uting sta‘bmn multlple br ansmlttmﬂ-mams
conductive ties between the multiple mains

| at one or more points, and a differential de-

vice ab such points controlled by the mains
jointly for opening a main which becomes
disproportionately loaded.

3. An electrical transmission system con-
taining multiple transmitting-mains travers-
ing different geographical routes, conductive
ties between the different mains at a protect-
ed pointor points, and means responsive to
an unbalancing of the mains for opening
the defective main in the region of the dis-
turbance.

4. An electrical transmission system com-
prising a source of energy and a distributing
system containing duplicate transmitting-
mains, a differential relay at or near a pro-
tected point controlled by the joint effect of
the two mains, and a circuit-breaker in each
main actuated by the relay when the main in
which the circuit-breaker is connected car-
ries a disproportionate load with respect to
1ts companion main.

5. An electrical transmission system com-
prising a source of energy, duplicate trans-
mitting-mains, one or more substations, con-
ductive ties boetween the mains at the substa-
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tions, relays controlled by the joint effect of | points between termini, series transformers

the duplicate mains, circuit-breakers at each
side of the conductive tie, and connections
with the relays for opening the cirecuit of the
disturbed main at that side of the tie in which
the disturbance ocecurs.

6. An electrical transmission system com-
prising a polyphase alternating-current gen-
erator, duplicate distributing-mains travers-

ing different geographical routes, conductive

ties at different points between the termini
of the system, circuit-breakers for the differ-
ent phases on each side of a tie, and differen-
tial relays controlled by the joint effect of
the duplicate mains at each side of a tie for
opening the circuit of a disturbed section of
the transmitting-main.

7. An electrical transmission system com-
prising a polyphase alternating-current gen-
erator, duplicate distributing-mains ecross-
connected by conductive ties at points be-
tween the termini of the system, current-
transformers in different phases at or near
such ties, and circuit-breakers in each main
governed by the joint effect of coOperating
transformers in the duplicate mains to open
the main which becomes disproportionately
loaded.

8. A polyphase transmission system com-
prising a generator, duplicate transmission-
mains cross-connected by metallic ties at

in different phases of each main at or near a
tie, differential relays controlled by the joint
efiect of the duplicate mains, and circuit- 33
breakers in each main opened by the reiay
when the main in which the circuit-brealker
18 connected is disproportionately loaded.

9. An electrical transmission system com-

| prising a source of energy, and a distributing 4o

system containing duplicate transmitting-
mains, a differential relay at or near a pro-
tected point controlled by the joint effect of
two corresponding mains, a circuit-breaker

in each main tripped by the relay, and means 43
for disabling the circuit-breaker in the du-
plicate line when its companion operates.

10. An electrical transmission system com-
prising a source of energy, and a distributing
system containing duplicate transmitting- 5o
malns, a differential relay at or near a pro-
tected point controlled by the joint effect of
two corresponding mains, a circuit-brealker
in each main {ripped by the relay, and a con-
tact in each trip-cireuit opened when the s
companion circuit-breaker operates.

In witness whereof I have hereunto set my
hand this 22d day of November, 1901.

EDWARD M. HEWLETT.

Witnesses:

bBrNsaMIN B. HuLi,
MARGARET E. WOOLLEY.
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