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To all whom it may concern:

Be it known that I, WILLIAM B. POTTER a
citizen of the United Sta,tes residing at Schen.-
ectady, county of Schenectady State of New

York, have invented certain new and useful

Improvements in Eleetric-Railway Systems,
(Case No. 2,134,) of which the following is a
Spemﬁeetlon
T'his application is a division of application
Serial No. 7,260, filed March 5, 1900.
Theinvention relates to alternetmg current
systems in general, with especial epphcemon

- to sectional-conductor railways, wherein it is
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- ductors.

~ patent to Ferrentl
_1889
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not desirable to maintain current of high po-

tential permanently upon the Werkmﬂ* con-.

This object is obtained with the ad-
vantageous feature of reducing the fixed core
lossee of transformers, as deeenbed in the

In the a,ppheetmn above referred to, of

~ which this is a division, the working eondue-

tors were shown as n01melly me,mtamed at

low potential by transformer secondaries

which control electromagnetic switches for
cutting in high- potenmal transformers upon
the passage of a car. Inthatapplicationtwo

- methods were described by which the low-po-
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dary was cut into cirenit.
| method claimed in that eppheeuon was an

tential secondary was prevented from being
short-circuited when the hwn-potentlelseeon-
The . specific

- arrangement by which the low-potential trans-

33

former was compounded at the time the high-
potential secondary was connected with the

. working conductors, so that the first second-

.40

45

ary then supplied current to the working
conductors at the same potential as the hwh-
potential secondary. Theotherspecific form
18 intended to be covered in this application.

The drawing is a duplicate of Ifigure 3 of
that application, and is a working diagram
of the electrical connections, enowmﬂ' dia-
grammatically the transformers connected
between theline and the working conductors.

L, M,:and N represent the meme of a mul-

mphese system, and R the track-rails, which
‘may constitute a' common return and need

not be insulated. T and T’ are the other two

‘mains.

No 409,775, August 27,

| divided into sections whleh are well msuleted

from ground and which are normally main-
ta.med at low potential to avoid danger to
animal life. The electromagnetic switch W
is normally held by gravity in its open posi-
tion. In this position it connects the second-
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ary s of the low - potential transformer p s

1 with the WOlklnﬁ' conductor T, T, and R.

Thus the tranefel mer S nor mally supplies a
considerably lower electromotive force to the
working conductors than that flowing in the
The transformer P S is wound to Sup-
ply ahigher potential than the transformer p s
and is nor mally disconnected from the work-
ingconductors.” Asshown, the primary Phas
oneleg normallyconnected to oneof the mains,
the other legs thereof being normally discon-
nected fmm the other mains, and the second-
ary S hasone legnormally conneeted toone of

| the working conductors, the other legs there-

of being normally disconnected from the
other working conductors. It is not essen-
tial that both the primary P and the second-
ary Sshould be out of c¢ircuit, and either one,
preferably the primary P on account of the
fixed core loss, may be normally cut out. So
far as the invention herein is concerned the

low-potential secondary s might be adapted

to cooperate with the primeryP the primary
p being in this case dispensed with; but in

such case the primary I would neeessarlly_

be continually in circuit and the secondary
S cut out. In order to avoid the consequent
fixed core losses, it is preferable to employ
the auxiliary primary p as the inducing wind-
ing for the low-potential secondary s.

- Assuming that the potential of the mains
1s substantially ten thousand volts, the low-
potential secondary s is constructed to de-
velop about one hundred volts, which is not
dangerous to animal life, while the second-
ary S wmay be wound to supply a potential of
one thousand volts to the working conduec-
tors, which may be sufficient to operate the
car-motors. It is thus clear that the second-
aries S and s must not be connected across
each other’s terminals at any time and that
some means must be provided for preventing
the short-circuiting and burning out of the

50 working eonductm S, Which in this system are | secondary s.
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As shown in the drawings, when the work- |

ing conductors are engaged by the collectors
carried by the car the high-potential trans-
former P S, which is normally disconnected
from the mains and working conductors,
is operatively connected therewith by the
switch W, and the low-potential secondary s
is eut out of circuit. Thus it will be seen
that the electromagnet-coil which is utilized

to connect the transformer P S in circuit

- serves the additional function of cutting the
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low-potential secondary s out of circuit, and
thus prevents a short-circuit. The fixed core
loss in the primary p of the low-potential
transformer is not regarded as serious; but,
if it is desired, the electromagnetic switch
W may be readily adapted to cat out the pri-
mary » when the high-potential transformer
is.connected to the mains and working con-
ductors. This can be readily done in the
same manner in which the primary P is con-
nected and disconnected. | |

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

1. Inathree-phase system, the combination
with the mains, of a transformer adapted to
codperate with said mains, a second trans-
former having only one leg of each member
connected to the mains and load respectively,
and an electromagnetic switch controlled by
the current through the first transformer for
cutting out the latter and for connecting the
two remaining legs of each member of the
second transformer with the mains and loads
respectively.

2. In an electrie railway, the combination
with the feeders and working conductors, of
a transformer adapted to normally supply a
low potential to said conductors, a high-po-
tential transformer normally disconnected
from the mains and conductors, and an elec-
tromagoetic switch operated by the low po-
tential Lransformer upon the passage of a car,
to cut out the low-potential transformer and
connect the high-potential transformer with
the mains and working conductors.

3. In a system of distribufion, the combi- |

nation with the feeders, of a transformer sec-
ondary cooOperating therewith to normally
supply lower potential than that of the feed-
ers, a second transformer secondary adapt-
ed to cooperate with the feeders to supply
oreater potential than that supplied by the
firstsecondary,and an electromagneticswitch
operated by the low-potential current to cut
out the first secondary and to cause the other
secondary to become operative.

4, In a system of distribution, the combi-
nation with the mains, of a transformer co-
operating therewith to supply lower potential
than thatflowing in the mains, a second trans-
former adapted to codperate with the mains
to supply a current of higher potential than
that supplied by the first transformer, and
means for automatically cutting out the first

transformer at desired times and rendering

the second transformer operative.
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5. In a system of distribution, the combi-

nation with the mains, of a transformer co-
operating with said mains to supply lower
potential than that flowing in the mains, a
second transformeradapted to codoperate with
the mains to supply higher potential than
that supplied by the first transformer, and an
electromagnetic switch adapted to cut out
the first transformer and render the second
transformer operative.

6. In a syvstem of distribution, the combi-
nation with the mains, of a transformer co-
operating therewith to supply lower potential
than that flowing in the mains, a second trans-
former adapted to supply higher potential
than that supplied by the first transformer,
and normally disconnected from the mains
and load, and an electromagnetic switch op-
erated by the low-potential transformerto cut
out the first transformer and connect the sec-
ond transformer to the mains and load.

7. The combination with high-tension al-
ternating-current mains, of sectional rallway-
conductors, low - potential transformer - sec-
ondaries which normally supply the conduec-
tor-sections, transformer-secondaries adapt-
ed to supply higher potential than said low-
potential secondaries to said conductor-sec-

tions, and means actuated by said low-poten-:

tial secondaries when their circuits are closed
by a passing car to cause the low-potential

secondaries to be inoperative, and to cause

‘the high-potential secondaries to be oper-

ative. S

3. The combination with high-potential al-
ternating - current mains, of sectional rail-
way-conduectors, low-potential transformers
which normally supply the conductor-sec-
tions, higher potential transformers having
their primaries normally open-cireuited, and
means actunated by said low-potential trans-
formers when their circuits are closed by a
passing car, for open-circuiting the low-po-
tential transformers and closing the primary
circuits of the higher potential transformers.

9. Thecombination with high-potential al-
ternating - current mains, of sectional rail-
way-conductors, low-potential transformers
which normally supply the conductor-sec-
tions, higher potential transformers having
their primaries normally open-circuited, and
electromagnetie switches actuated by said
low-potential transformers when their cir-

cuits are closed by a passing car for discon-

necting the low-pqtential transformers from
the sectional conductors and for connecting
the primary and secondary circuits of the
higher potential transformers to the mains
and sectional conductors respectively.

10. In an electric-railway system, a source
of high-potential current, a source of low-po-
tential current, working conductors from
which the current for operating the car-mo-
tors is collected, said low-potential source
being normally connected to, and said high-
potential source being normally disconnected

from said working conductors, and means

70

75

8o

go

95

100

10}

110

) O

120

128

130




713,016

operated by the low-potential current for con- } from said working éohductors,' an electro-

‘necting said high-potential source with and.

disconnecting said low-potential source from

sald working conductors upon the passage of

acar. - S | . S
11. In an electric-railway system, a source

of high-potential current, a source of low-po-
tential current, working conductors from

. which the current for operating the car-mo-

10

tors is collected, said low- potential source |

being normally connected to, and said high-
potential source being normally disconnected

magnetic switch operated by the low-poten-
tial current for connecting said high-poten-
tial source with and disconnecting said low-

| potential source from said working conduc-

tors upon the passage of a car.
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In witness whereof I have hereunto set my

hand this 18th day of March, 1901.

Witnesses: e
BENJAMIN B. HULL,
FRED RuUsSS.

WILLIAM B. POTTER.
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