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| SPECIFICATION forming part of Letters Patent No. 721,128, dated February

—

17,1903,

Application filed November 9, 1896, Serial No.611,604, (Nomodel)

To all whom it maly Concers:

Beit known that we, FREDERICK H. LOVE-
RIDGE, residing at Coldwater, in the county of
Branch and State of Michigan, and CHARLES

s D. HASKINS,residing ab Chicago,in the county

of Cook and State of Illinois, citizens of the

United States, have invented a certain new
and useful Improvement in Multiple-Series
Systems of Electrical Distribution, (Case Nos.

10 19 and 12,) of which the following is a tully

clear, concise, and exact description, refer-

ence being had to the accompanying draw-
ings, forming a part of this specification.

Our invention relates tosystems of distri-

15 bution in which an auxiliary conduector 18

used, the translating devices being connected

in series multiple between the main conduc-

tors. Heretofore in sytems of this character,

which are automatic in their action, it has

2o been necessary to lead the auxiliary conduc- |

tor back to the source of energy or to havea
bridge-cireuit connecting the brushes exter-
nally, in which bridge-circuitis placed some
means of regulation, or to have some device
2 operated automatically for shifting the regu-
lating apparatus from one side of the system
to the other. We show one means of avoid-
ing the complications, waste, and other ob-
jections to which these systems are subject
s0 in our application, Serial No. 603,339, filed
August 20, 1596.

shown and described the automatic regula-

tion is secured by an auxiliary differential
device, to dispense with which is the object
3z of our present invention, which will be more’

readily understood by reference to the accom-
panying drawings, in which— =
Figures 1, 2, 3, and 4 represent our inven-
" tion in modifications of the circuits and ap-
40 paratus. S -
,, Like letters refer tolike partsin the differ-
ent figures. |
We have discovered that if we connect two
dynamo-electric machines with their fieldsso

45 arranged as to give constant excitation, one

of the machines being connected in series be-
tween the mains of such a systemas we have
under consideration, while the other is con-
nected between the auxiliary wireand one of

In the apparatus therein

||

the mains, the two dynamo-machines being

belted together or otherwise mechanically
connected, that when the load is shifted from
one side to the other there will be a regula-
tion to a certain extent for the followingrea-
SONS: -

Referring now to Fig. 1, in which we will
assume thatcoils b b', connected in series be-
tween the main conductors C C’, are theonly

field-coils furnishing the field excitation of

the machines A A’, we will suppose that the

current required tosupply the translating de-

vices on the right-hand side of the system 18
the same as that required on the left-hand
side. In this case it will be evident that no
current will be required to flow over conduc-
tor D and through machine A', and, farther,
that no current will low if the potential dif-
ference at the terminals of the machine 18
equal and opposed to that existing between
the conductors D and ¢'. The coils b 0" are

so adjusted that machine A will act asa mo-

tor and drive machine A’ at such a speed that
though it is giving out no current the poten-
tia]l difference atitsterminalsshall just equal
that between the conductors D and C'. When

‘the system is operating in this manner, there
will be flowing in conductors C C' a certain

current,which is the current required to sup-
ply the translating devices in the branches

‘of the system. No eurrent will flow through

compensating conductor D and machine A’

but enough current will flow between the
mains and through machine A to cause it
to drive machine A’ at the required speed.

If now the load be increased on the right-

hand portion of the system, the generator A’
‘will be required to furnish a certain amount

of current. The potential of the machine will
oradually decrease as the output of current
isincreased,becauseof the internal resistance
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of the armature and also the decrease in the

magnetic field caused by the demagnetizing
offect of the armature-current. This defect

will be further aggravated by a decrease in

the speed of the armature of the machine A’,
which results from the decreasein the speed
of the armature of machine A. The speed
of the armature of machine

A decreases by
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reason of the decreased counter electromotive ! erator and will generate an electromotive

force that the armature of machine A is re-
quired to furnish, due to the electromotive
force lostin the ¢ireuit in which the armature
18 included. All this results in a fall of po-
tential upon the right-hand side, which fall
of potential is not so great, however, as it
would be were it not for the effect of the two
dynamo-electric machines. Since the differ-
ence of potential between the conductors C

and C' is maintained constaut, the fall of po-.

tential upon the right-hand side of the sys-
tem Is accompanied by a corresponding rise
of potential upon the left-hand side. Hav-
ing found by experiments that these results

~ensue with the arrangement so far described,

we conceived the plan of introdueing upon
the field-magnets of the machine A a pair of
similarly-wound helices connected in series
with the armature between the two mains
C C. Upon realizing this plan the result
was found to be that the current flowing
through the coil ¢ worked in opposition to the
coil b to diminish the magnetic field when-

ever a predominance exists upon the right-
hand side. This decrease in the strength of

field results in an increase in the speed of the

~armature of machine A, which in turn in-

creases the speed of armature of machine A’,
and thereby increases the electromotive force
generated by the machine, whence the poten-

tial was more nearly equally divided between

the two sides irrespective of the predomi-
nance of the load upon the right-hand side.

We found that coil @ of machine A could
be adjusted to a point at which the increas-
ing speed would compensate for loss in poten-
tial upon the right-hand side due to the pre-
dominanceof the ioad thereof. Further, how-
ever, we found the result from the conditions
just described that if a predominance of load
should prevail upon the left-hand side the
changein potential thereon would not be com-
pensated for. We therefore provided the

coils ¢’ upon the machine A’, connecting them.
in series with the armature of A’ between the |

mnain conductors C' and the auxiliary D.
Upon the introduetion of coil ¢’ upon the ma-
chine A’ it was found to be necessary to re-
adjust the coils o of machine A, whereby
proper regulation between the action of the
machine A and the machine A’ was effected,
S0 that the predominance of load on the left-
hand side would be properly compensated
for. Under these conditions it was found
that the effect of the introduction of the coil
a' was to compensate for any predominance
of load placed upon the left-hand side. Thus
by a proper proportioning of the coils we were
enabled to maintain the potential equal be-
tween the two sides of the series-multiple sys-

tem under all variations of load upon either

side and upon both sides. |

We have in machine A a dynamo-electric
machine which is reversible at constant
speed—that is, it may be used either as a gen-

- chine A A'.

force equal to that of the source of electricity
or it will act as a motor upon the same dif-
ference of potential between its terminals,op-
erating at practically the same constant speed.
The same is also true of the machine A’'.
18 apparent, therefore, that our invention as

thus far described may be extended in its ap-

plication by providing one relatively large
machine A to operate two machines A’ in a
series-multiple system with three divisions,
as shown in Fig. 4. |

In IFig. 4 we illustrate such extended appli-
cation,in which wehaveshown three branches
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or three groups of lamps connected in multi-

ple,one group extending between mains Cand
D, another group between D and D', and a
third group between D' and C', the machine A
being connected hetween the main conductors

C and C', while one each of the machines A’

18 connected between the main econductor C
and compensating wire D and between com-
pensating conductors D' and main conduec-
tors C'. |

In the accompanying drawings we have
traced the course of the eurrent under dif
ent conditions by a system of arrows placed
on the various figures. The arrows marked
r indicate the course of the current when the
load predominates on the right-hand side of
the circuit—that is, between the main C’ and
the compensating conductor D. Similarly,
the arrows marked ! designate the course of
the current when the load predominates on
the left-hand side—that is, between the main
Cand the compensating conductor D. Where
the current maintains a constant direction,
the arrows are not given any reference-let-
ters. In Ifig. 4 the arrows marked C indi-
cate the course of the current when the load
predoiminates between conductors D I,

ar- |
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By our invention we are enabled to secure

automatic regulation without the waste due
to the introduction of balancing resistances
or other means of that sort and without the
necessity of carrying the compensating con-
ductors back to the source of energy. We
also avoid complications of working mechan-
Ism, and no manual attention is required;
neither do we require a, separate engine for
driving the regulating-dynamos.

We have illustrated in Figs. 2 and 3 differ-
ent connections for the windings b b’ of ma-
T'hese modifications simply show
some of the means for producing the constant
magnetizing force which is secured by these
coils. .

It is obvious that various modifications of
our invention ecan be made without departing
from the spirit of our invention, and we do

not wish to limit ourselves to the precise ap-
paratus and circuits which we have shown-
“and described. -

By our improved system for maintaining
the potential in a multiple-series system of
electrical distribution we are enabled to em-
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at the same time to dispense with bridge-cir-
cuits, including the regulating devices hereto-
fore essential when undivided sources of elec-
tricity were employed. We also are enabled
to equip a system 1n which the regulating
means are permanently connected in the sys-

tem, switching mechanism for including com- !

pensating or other regulating devices being
thereby dispensed with. We believe also
that we are the first to assoclate dynamo-elec-
triec machines with field-windings so arran ged
that under some conditions the windings of
machine A will be acting in opposition, while
the windings of machine A’ will be acting in
concert, and under other conditions the wind-
ings of machines A’ will be acting in opposi-

" tion, while windings of machine A will be act-
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lating devices of one of the

ing in concert. |

Having thus described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is— |

1. In a multiple-series system of electrical
distribution, the combination with a maln
source of current, of main and compensating
conductors between which the translating de-
vices are connected, an armature connected
hetween said main conductors and in series
«ith a field-winding which varies the mag-
netie field in which the armature is disposed,
q second armature connected 1n series with
o second field-winding in a branch separate
from the last-named circuit, this field-wind-
ing also varying the field in which the latter
armature is disposed, the latter armature and

lating devices of one of the branches of the
system, the dynamo-electric machines com-
posed of the aforesaid armatures and fields
2ssociated therewith having their rotating
elements mechanically united, whereby the
magnetic fields are varied inversely and the
potential thereby maintained in the several
branches of the system, substantiaily as de-
seribed.

9. In a multiple-series system ot electrical
distribution, the combination with a maln
source of eurrent, of main and compensating
conductors between which the translating de-
vices are connected, an armature connected
hetween said main conductors and in series
with a field-winding which varies the mag-
netic field in which the armature 1s disposed,
a second armature connected in series with
4 second field-winding in a branch separate
from the last-named circuit, this field-wind-

ing also varying the field in which the latter
armature is disposed, the latter armature and
field-winding being in parallel with the trans-
branches of the
system, a second field -winding associated
with each of said armatures, each belng in
circuit with a source of current adapted to
produce in said windings substantially uni-

form magnetizing power, the dynamo-electric

machines composed of the aforesaid arma- i tem,

jeld-winding being in parallel with the trans-

source of electricity and |

Lok

| vided with the aforesaid armatures
their rotating elements mechanically united,

.7
-

cures and fields associated therewith having
their rotating elements mechanically united,
whereby the magnetic fields are varied 1n-

versely and the potential thereby maintained
:in the several branches of the system, sub-

stantially as described.

3 In a multiple-series system ol electrical
distribution, the combination with a main
source of current, of main and compensating
conductors between which the translating de-
vices are connected, an armature and a field-
winding connected in series between the main
conductors, a second armature and a field-
winding connected in series in a branch sep-
arate from the last-named circuit, between
the conductors of one of the branches of the
system, the dynamo -electric machines pro-
having

substantially as deseribed.

4. In asystem of incandescent electric light-

ing having main conductors and one Or More
compensating conductors, &
olectrical energy for supplying current to the
lamps, said lamps being connected in multi-
ple series, in combination with two dynamo-
olectric machines, one of said machines hav-
ing its armature connected across the mains

and in series with a coil of the field-magnet

thereof, the other of said dynamo-machines

having its armature connected in a branch
separate from the last-named circuit, between.

one of the mains and a compensating conduc-
tor and in series with a portion ot the wind-
ing of the field-magnet thereof, said dynamo-
machines being self-contained and mechan-
ically separated from the machine which 18
the main source of energy, but adapted re-
ciprocally to drive one another according 1o
the variation in the load as between the dii-
forent branches or portions of the multiple-

series system, to maintain the electromotive

forece practically constant, substantially as

and for the purpose specified.

main source of
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5. Inasystem of incandescent electriclight-

ing having main conductors and one or more

compensating conductors, & main scurce of
olectrical energy for supplying current to the
lamps, said lamps being connected in multi-
ple series, 1n combination with two dynamo-
olectric machines, one of said machines hav-
ing its armature connected across the mains

and in series with a coil of the field-magnet

thereof, the other of said dynamo-machines
having its armature connected in a branch
separate from the last-na med circuit, between
one of the mains and a -compensating conduc-
tor and in series with a portion ot the wind-

machines being self-contained and mechanic-

ally separated from the machine which is the
main source of energy, but adapted recipro-
cally to drive one another according to the
the load as between the different

variation in

branches or portions of the multiple-series sys-
the machine, whichever it may be,

ing of the field-magnet thereof, said dynamo-

which.
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1satagiven time acting as a motor, having its In witness whereof we hereunto subseribe
field weakened in proportion asthe currentin- | our names this 5th day of November, A. D. 1c
creases through its series coil, while operating | 1896.

as a motor, and strengthened in proportion as FREDERICK H. LOVERIDGE.
5 the current increases through its field-wind- CHARLES D. HASKINS.

ing, while acting as a generator, to maintain Witnesses:

the electromotive force practically constant, JOHN W. SINCLAIR,

substantially as and for the purpose specified. D. W. C. TANNER.




	Drawings
	Front Page
	Specification
	Claims

