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To all whom T naly concerm: |
Beit known that I, CHARLES P. STEINMETZ,
a citizen of the United States, residing at
Schenectady, in the county of Schenectady,
State of New York, have invented certain
new and useful Improvements in Systems of
Flectrical Distribution, (Case No. 1,456,) of
which the following is a specification.
Constant-currentcircuits feeding arc-lights
or the like are frequently supplied with cur-

rent through rectifiers connected to suitable

sources of alternating current. In stations
employing systems of this character 1t is
usual to find a number of rectifiers each fed
from a separate source of constant current—
such, for example, as a constant-current
transformer either of the three-phase or quar-
ter-phase type. This arrangement 1nvolves

‘the inconvenience of operating a consider-
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able number of transformers, the increased
expense of the apparatus, a larger floor-space,
1 have found that
these and other objections as well may be
obviated by making use of one large source
of constant current to supply current for all
of the rectifiers of the station, or at least a
group of rectiflers, and to feed each indi-
vidual rectifier from the secondary of a trans-
former the primary winding of which 18 in
series with the primary windings of the com-
panion transformers and in circuit with the
source of constant current. |

My invention, both as to its construction
and mode of operation as well as to certain
adaptations of the same, will be better nnder-
stood by reference to the following desecrip-
tion, taken in connection with the aceompa-
nying drawing.

The drawing represents a system embody-

ing the characteristics above mentioned and

including certain modifications whereby the

cost of the apparatus is muech reduced and

the power factor largely increased.
Constant-potential-supply mains are indi-
cated at 1 2, and across these mains 18 con-
nected the primary 3 of a transformer of the
constant-potential type, having a secondary
winding 4, from points in the length of which
extend taps 5. A switch-arm 6 or other ap-

propriate contact-making device is adapted
to make connection with any ono of the taps

(No model.>

5. The secondary 4 1s connected in series

with the secondary winding 7 of a constant-

current transformer, the primary winding 3
of which is connected across the mains 1 2

This transformer is of the well-known type

having relatively moevable primary and sec-
ondary windings, and its construction and
mode of operation being well understood 1n
the art no further explanation of the same 13
necessary here. Itisto be understood, how-
ever, that instead of an automatic constant-
current-regulating device of this character 1
may employ any other automatic regulating
device performing substantially the same
funetion. Thus instead of the constant-cur-

rent transformer I may employ a constant-

current reactive coil, which, asis well known,
differs from the transformer only in that the
two windings are connected into series with
each otherand with the circuit to be regulated.

The constant-current ecircult, mcludmﬂ the

twosecondaries47,leadsto and passes tln ough
a plurality of tr ansformers 9 to 14 of the con-
stant-potential type. BSome of these trans-
formers are arranged so as to feed rectifiers,
while others are used for supplying current
tc a synchronous motor or motors for driving
the rectifiers. Thus, for example, the sec-
ondaries 15 and 16 are appropriately connect-
ed to rectifying-commutators 17 18, respec-
tively, while the secondaries 19 20 are simi-
larly connected tothe rectifiers21and 22. The
secondary 25 of the transformer 9 supplies
current to the synchronous motor 24, while
in a similar manner the secondary 25 of the
transformer 14 supplies current to the syn-
chronous motor 26. Instead, however, of di-
viding up the rectifiers into groups and op-
erating each group from a separate synchro-
nous motor I may of course drive all of the

i rectifiers from a single synchronous motor.

VWhatever be the number of synchronous mo-
torsemployed, it is to be understood that their
fields are to be excited by direct current ob-
tained from anysuitablesource. Inthe draw-
ing I have merely indicated direct-current
leads 27 28 for conveying the field-exciting
current to the motors.

In the operation of the apparatus described
the constant current in the main supply-cir-

cuit is obtained by the conjoint regulating
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action of the two transformers whose second-
artes 4 and 7 are in series with each other, as

shown. For large variations in load the reg-

luating-switeh 6 is moved so as to bring the

carrent within an approximation of con-
stancy,whereupon the constant-current trans-
former comes into operation and by means of
relative motion between its primary and sec-
ondary windings 8 7 automatically brings the
current to its normal value. The switch-arm
b may be operated byan attendant and should
be moved so that the movable coil or coils of
the constant-current-regulating device should
be brought to some intermediate position in
theirregulatingstrokeorstrokes. Automatic
regulation for the smaller variations from
normal current will be then taken care of by
the constant-current deviece.

1The system thus described possesses many
advantages, among which is that of steadier
operation, since each individual lamp or even
circuit is a lesser part of the system than is
the case where each circuit is fed from its
ownsourceofsupply. Furthermore, the syn-
chronous motor or motors being operated by
the total current of the system will be less
ltable to hunt, due to the greater steadiness
of this current, thereby avoiding serious dif-
ficulties with the commutating action of the
rectifiers.

It is obvious that my invention is capable

of many modificationsand adaptations, and I |

wish the same tobe ineluded within the seope
of my claims. Moreover, although I have
shown my invention as embodied in a single-
phase system I have done so merely for con-
venience of illustration, since it may be, and,
indeed, generally is, used in conneection with
a multiphase system. |

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

1. The combination of a source of current
of substantially constant value, a plurality
ot rectifiers, and means forsupplying said rec-
tifiers with current from said source.

2. The combination of a source of current |

of substantially constant value, a plurality of
rectifiers,and meansforderiving current from
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said source inductively and supplying it to
sald rectifiers.

3. 'T'he combination of a source of constant
current, a synchronous motor, a rectifying-
commutator driven thereby, and means for
starting and supplying both the synchronous
motor and the rectifying-commutator with
current derived from said source.

4. The combination of a constant-current
circuib carrying alternating current, a plural-
1ty of transformers having windings in series
therewith, and rectifying-commutators fed
ifrom said transformers.

5. T'he combination of a constant-current
cirecult, and a plurality of rectifying-commu-
tators supplied with current thereby.

6. Thecombinationofatransformerhaving
a divided secondary, a constant-current-regu-
lating device in series with said secondary,
and aconsumption-circuitfed by said second-
ary and regulating device.

7. The combination of a plurality of sources
of variable alternating electromotive force in
series, and rectifying devices fed from said
sources.

3. The combination of a constant-current
circuit, a plarality of transformers having
windings in series with said cireunit, and ree-
tifying-commutators fed from other windings
on sald transformers.

9. The combination of a constant-current
¢ireuit,means forderiving otherconstant-cur-
rent circuits therefrom, and means for recti-
fying current flowingin the constant-current
circults last mentioned. |

10. The combination of constant-potential
malins, a transformer havingits primary con-
nected across said mains, a constant-current
circuit inclading the secondary of said trans-
former, and means for varying the number
of active turns of said secondary.

In witness whereof I have hereunto set my
hand this 29th day of June, 1900.

CHARLES P. STEINMETZ.

“Titja CS8eS ; .
bBENJAMIN B. IlUuLL,
MABEL K. JACOBSON.
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