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UNITED STATES

PATENT OFFICE.

SAMUEL W. RUSHMORE, OF BROOKLYN, NEW YORK.

ELECTRIC-LIGHTING SYSTEM.

SPECIFICATION forming part of Letters Patent No. 498,842, dated March 21, 1893,
Application filed February 7, 1891, Serial No, 380,692, (No model.)

To all whom it may concern: _

Be it known that I, SAMUEL W. RUSHMORE,
a citizen of the United States, residing at
Brooklyn, in the county of Kings and State
of New York, have invented a certain new
and useful Improvement in Systems of Klec-
trical Distribution, of which the following is
a specification.

The main object of my invention is to en-
able constant current cireuits in which trans-
lating devices are employed in series, such as
arc lighting circuits, to be supplied in an ef-
fective and convenient manner by constant
potential generators such as ave ordinarily
used for incandescent electric lighting and for
electric motor work; thus by my invention I
am enabled to supply from the same gener-
ators and the same central station both are
lights and incandescent lights, as well as elec-
tric motors, whereby an increase of economy
and profit is obtained.

In carrying my invention into effect I pre-
fer to employ a series of constant potential
generators of any usual or effective type used
for supplying multiple are or incandescent
electric light circunits, the number of genera-
tors which may be placed in series being pro-
portioned to the number of are lamps or other
translating devices to be supplied in series,
and I so connect thesegenerators that the full
potential of the entire series may be directed
upon one or more series circuits of translat-
ing devices; although'this potential may be
varied when necessary, partly by the individ-
ual regulation of the generators and partly
by placing a greater or less number of such
generatorsin series. AtthesametimeImake
such connections from the series of genera-
tors to the multiple arc or constant potential

cirenits to be supplied that each of such eir-

cuits is provided with such a fraction of the
wholepotential as is necessary to operate its
translating devices. Ialso provide switches
so arranged that the generators may be alto-
gether removed from theirseries relation and
all applied in multiple are to incandescent
or power circuits, Thus the station may
be employed in the day-time or constant po-
tential circuits, and at night may be used
to supply both are lamps and incandescent
lamps. The regulation of the generators in
accordance with the variation in the number

of translating devices in series I accomplish
by automatically-operating devices controlled
by the current in the cirenit, and it will be
evident that this feature of regulating one or
more series circuits by automatically increas-
ing or decreasing the number of generators
in series therein or by this method combined
with the regulation of individual generators,
is applicable to any series systems and is not
confined to systems in which constant cur-
rent and constant potential eirenits are both
supplied from the same generators.

My invention is illustrated in the accompa-
nying drawings:

Figurel is a diagram of a system embody-
ing my invention; Fig. 2, a side view of an
automatic regulating device for the series cir-
cuit; Fig. 3,a diagram of amodified arrange-
ment in which each generator has several in-
dependent armatare coils connected exter-
nally in series; and Fig. 4, a diagram showing
the supplying of two or more series circuits
from the same generators. o

Referring first to Figs. 1 and 2,a, ¢/, a? and
a® represent suitable generators of the con-
stant potential type. These generators are
all shown as connected in series through the
switeches 7, 27, 7%, #% and 4

b to b is a series of contact blocks insu-
lated from each other. One terminal of the
series of generators is connected by wire ¢
with contact block b, the other terminal by
wire ¢! with contact block 52, Intermediate
connections ¢’, ¢® and ¢® are made from be-
tween the generators to blocks 03, 0% and °
respectively, and those blocks to which con-
nections are made are connected with the ad-
jacent blocks on one side through resistance
coils d, d’, d* and d® Fromthe wire ¢%, which
is at one terminal of the series of generators,
a conduetor o’ extends, which, after includ-
ing the coils of the magnet I/, whose function
will be presently explained, passes to the se-
ries circuit containing arc lamps or other
translating devices «, the other end of this
circuit being connected with the traveling
nat f threaded on the shaft e and carrying
the contact spring f’/ which moves over the
series of contact blocks b to D2 It will be

seen that when the spring f’ rests on the end
block b, the series eireuit o’ will receive the
full potential of the series of generators, but
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if the said spring is moved to the right, the
potential will be diminished first by the in-
cluding of resistance coils d in eircuit, then
by the removal of the generator ¢ when the
spring reaches the block 0% then by the fur-
ther including of resistance, and following
this the removal of the generator ¢/, and so
on. until at the position indicated in Fig. 1
the series circuit is supplied by the genera-
tors «® and «® through the resistance coils
connected between blocks ® and 1% On
movement in the other direction it is evi-
dent that the potential of the series circuit
will be gradually increased in the same man-
ner. In addition to their regulating funec-
tion, the resistance coils d, d act to prevent
short circuiting when the spring f’ bridges
two contact blocks. This movement of the
contact spring f’ I prefer to produce auto-
matically in the following way: a shaft g is
kept in continual rotation by suitable power
as indicated bythebelt g’. On this shaftare
two beveled friction wheels 5 and 7. Be-
tween these beveled wheels is a beveled wheel
jturning on a spindle §’, which has at its other
end a beveled friction wheel 7 engaging a frie-
tion wheel n’ on the end of the threaded shaft
e. The spindle j” passes through a sleeve s
carried by an arm s’ pivotally hung on the
threaded shaft e, whereby the beveled wheel
J may be rocked into engagement with either
wheel 2 or 7. The sleeve s has upon it an ar-
mature [, in proximity to which is placed the
magnet I, which is in the series eireuit o’, and
a spring ¥ is attached to the opposite side of
the sleeve s. Normally, therefore, the fric-
tion wheel jis kept midway between the fric-
tion wheels on the shaft ¢, but when the cur-
rent in the series circuit is inereased by the
removal of lamps, the magnet I’ draws said
wheel against the wheel ¢ which turns said
wheel in such direction as.to communicate a
movement to the threaded shaft e, which
moves the nut fand spring f’ in the direc-
tion to first insert resistanece coils d into the
circuit, and, if the movement is continued, to
remove one or more of the generators from
the series. A decrease of ‘current in the se-
ries eireuit by causing the spring to draw the
wheel 5 in the opposite direction, produces a
contrary effect. '

To those of the contact blocks b to b to
which connections from the generators are
made, I connect the multiple arc circuits p’,
containing ineandescent electric lamps ¢ or
other translating devices which require a con-
stant potential. Each of these multiple are
circuits is connected across the terminals of
a single generator, as shown, so that.each is
supplied with the potential of one machine.
The movement of the contact spring f’, it
will be seen, does not affect the supply of cur-
rent to the multiple are cireuits, but the gen-
erators o’ and a®continue to supply the mul-
tiple are circuits without regard to whether
they are also joined in the series circuit or
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not, each multiple arc cirenit receiving the re-
quired fraction of the total potential.

The series of generators may supply any
desired number of series cireuits, these being
in multiple ar¢ relation to each other, and
each circuit having its own automatic regu-
lator, all sueh regulators being operated by
the same shaft g as illustrated in Fig. 2. The
arrangement of two or more multiple series
circuits is indicated in diagram in TFig. 4.
The generators are connected as already de-
seribed to the series of contact blocks, and
the several series circuits all haveone termi-
nal connected to an end block, and each has
its other terminal movable upon the range of
contact blocks by means of a traveling con-
tact f/, f* or f3 which may be operated by a
threaded shaft e (see Fig. 2) as already ex-
plained. It will be seen that each eircuit
will therefore be regunlated in accordance
with the number of translating devices which
it containsatany time and in accordance with
variations of 1its own current caused by
changes in the resistance of the other cir-
cuits. As shown, the traveling contacts will
assume different positions on the range of
contact blocksin accordance with the current
required for each circunit,and when the num-
ber of translating devices in cireuits is vary-
ing, each traveling contact will travel back
and forth upon the contact blocks in accord-
ance with the requirements of its particular
cireuit.

I have shown in Fig. 1 an additional con-
stant potential ecircuit ¢, ¢” connected with
the switches » to 74 This may be a power
circuit containing electric motors and sup-
plied from the same generators. It will be
seen that by turning the switches all the gen-
erators may be connected in multiple are with
the circuit ¢, ¢” at the same time that they
are connected with the circuits p’, so that at
this time all these circuits form & single mul-
tiple are system supplied by all the gener-
ators in multiple are. Itisdesigned thatthe
system may be operated in this way in the
day-time when arc lights are not in use, and
that at night the power circuit will be discon-
nected at the switches 7~ to 7* and the series
of generators thrown upon the are light cir-
cuit, while at the same time individual gen-
erators supply the constant potential eir-
cuits p’.

In Fig. 3 I have shown generators, each of
whose armatures is wound with several inde-
pendent coils connected outside the machine
with separate commutators, These commu-
tators being joined in series are connected
with the contact blocks b to b!? in the same
manner as the individual machines of Fig. 1,
and by the movement of the contact spring
J', the sections of coils are inserted in or re-
moved from the circuit so as to vary the po-
tential and maintain a constant carrent as
already explained.

What I claim is—
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1. In a system of electrical distribution the
combination of two or more electrical gener-
ators, means for connecting them in series,
a circuit containing translating devices ar-
ranged in series supplied by said generators,
and devices controlled by the current in the
said series circunit for connecting more or less
of the said generators in the series whereby a
constant current is maintained in the circuit
under changes in the number of translating
devices in circuit, substantially as set forth.

2. Ina systemof electrical distribution, the
combination of two or more dynamo-electric
machines, means for connecting them in se-
ries, a circuit of translating devices supplied
thereby, and means controlled by the current
for progressively reducing the potential of in-
dividual machinesand successively removing
such machines from the series cireuit and,
vice versa, successively replacing machines in
the cirenit and increasing their potential,
substantially as set forth.

3. Ina system of electrical distribution, the
combination of two or more dynamo eleetric
machines, means controlled by the current
for connecting them successively in series,
and a series circuit of translating devices one
terminal of which is connected with a termi-
nal of the series of dynamos while the other
terminal is adapted to be connected either
with theopposite terminal of the series of dy-
namos or with the terminals of intermediate
dynamos of the series, and means controlled
by the current to automatically change the
connection of the latter terminal, whereby
thenumberof dynamosinseries may be varied
to maintain a constant eurrent in the cireuit,
substantially as set forth.

4. Inasystem of electrical distribution,the
combination of two or more electrical gener-
ators, means for connecting them in series, a
range of separated contacts, connections from
the terminals of the series to the end con-
tacts, intermediate connections from between
the generators with intermediate contacts,
and a circuit of translating devices, one ter-
minal of which is connected with an end con-
tact and theother terminal movable from one
to another of the range of contacts, substan-
tially as set forth. .

5. The combination of two or more electri-
cal generators, means controlled by the cur-
rent for connecting the generators success-
ively in series, a cireuit of translating de-
vices supplied in series thereby, and constant
potential circuits supplied byindividual gen-
eratorsof theseries,substantially as set forth.

6. The combination, in a system of elec-
trical distribution, of several generators con-
nected or adapted to be connected in series
to a series circnit of translating devices,
switches having contacts, and switeh arms or
devices for connecting the generators in se-
ries in said circuit, said switches having addi-
tional contaets connected to a multiple are
circuit of translating devices, said switeh arms
or devices being constructed so that they can

close the multiple are cirenit only after the
series circuit is broken, substantially as de-
scribed.

7. In asystemof electrical distribution, the
combination of two or more electrical gener-
ators, means for connecting them in series,
a cireuit containing translating devices ar-
ranged in series supplied by said generators,
devices controlled by the current in the said
series circuit for connecting more or less of
the said generators in the series, and means
for removing the dynamos from their series
relation on the constant current cirenit and
for throwing the generators into multiple on
a constant potential circuit, substantially as
described.

8. The combination of a number of elec-
trical generators, means for connecting them
in series, a range of separated contacts, con-
nections from the terminals of the series to
the end contacts, intermediate connections
from between the generators to intermediate
contacts, constant potential circuits connect-
ed with the said intermediate contacts where-
by they receivethepotential of individualgen-
erators, and a circuit of translating devices
in series, one of whose terminals is connected
with an end contact and the other terminal
of which is movable from one to another of
the range of contacts, substantially as set
forth.

9. The combination of a number of gener-
ators, means for connecting them in series,
the range of contacts with which said gen-
erators are connected, the series ecircuit of
translating devices having a terminal mov-
able on said contacts, and the resistances con-
necting contacts with which generators are
connected toadjacent contacts, substantially
as set forth.

10. Inasystem of electrical distribution, the
combination of a seriesof generators, aseries
circnitof translating devices connected across
the terminalsof the seriesof generators, auto-
matic means for changing the current in the
series circuit, by varying the number of gen-
erators in series intermediate conductors ex-
tending from between generators of the se-
ries, and translating devices connected in
multiple arc between conductors of the series
circuit and said intermediate conductors, and
also between pairs of intermediate conduct-
ors, substantially as set forth.

11. In a system of electrical distribution,
the combination of a series of generators, a
series circuit of translating devices connected
across the terminals of the series of genera-
tors, translating devices connected in multiple
arc across the terminals of individual gener-
ators of the series, and means controlled by
the carrent for varying the number of gener-
ators included in the series cireait, substan-
tially as set forth.

12. In a system of electrical distribution,
the combination of a series of generators, a
series eircuit of translating devices connected
across the terminals of the series of genera-
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tors, translating devices connected or adapted
to be connected in multiple arc across the ter-
minals of individual generators of the series,
means for regulating the individual genera-
tors, and means controlled by the current for
varying the number of generators included
in the series circuit, and means for discon-
necting the series circuitand connecting one
or more of the generators in multiple to the
multiple arc circuit, substantially as set forth.

13. In a system of electrical distribution,
the combination of a series of generators, two
or more series circuits of translating devices
connected with said generators in multiple
arc to each other, and means controlled by
the current in the series circuits for varying
the number of generators in series, in each
circuit, substantially as set forth.

14. In a system of electrical distribution,
the combination of a series of generators, two
or more series circuits of translating devices
connected with said generators in multiple
arce relation to each other, and means con-
trolled by the currentin the cireuits for vary-
ing the number of generators in series for
varying the potential of individual generators,
substantially as set forth,

15. In a system of electrical distribution,
the combination of a series of generators, a
range of contacts to whose extremities are
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connected the terminals of the series of gen-
erators, intermediate connections from be-
tween the generators tointermediate contacts,
and two or more series circuits of translating
devices each connected at one terminal with
theend of the range of contacts and each hav-
ing its other terminal movable from one to
anotherof therange of contacts, substantially
as set forth. :

16. In a system of electrical distribution,
the combination of a series of generators, a
range of contacts to whose extremities are
connected the terminals of the series of gen-
erators, intermediate connections from be-
tween the generators to intermediate contacts,
two or more series eircuits of translating de-
vices all connected at one terminal with the
end of the range of contacts and each having
its other terminal movable from one to an-
other of the range of contacts, and an elec-
trically controlled device in each circuit con-
trolling the position of the said movable ter-
minals respectively upon the range of con-
tacts, substantially as set forth.

Thisspecification signed and witnessed this
24th day of January, 1891.

SAMUEL W. RUSHMORE.

Witnesses:

D. H. DrIscoLL,
EUGENE CONRAN.
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