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To all whom it may conceri:

Be it known that I, CHARLES E. SCRIENER,
a cltizen of the United States, residing at Chi-

cago, in the county of Cook and State of I1li- |

nois, have invented a certain new and useful
Improvement in Apparatus for Smoothing
the Currents of Dynamo-Electric Machines,
(Case No. 285,) of which the following is a full,
clear, concise, and exact description, reference
being had to the accompanying drawings,
forming a part of this specification.

Heretofore the dynamo machine has not
been found available for supplying current to
telephone lines, and for other similar uses
where currents without undulations are re-
quired. It has, therefore, been found neces-
sary in all such cases to use batteries, which
are much more expensive to maintain in op-
eration than dynamo machines capable of
giving the same electro motive force.

My invention herein consists primarily in
the discovery thata dynamo machine,adapted
to give an undulatory current, when con-

nected in parallel with a source of constant

electro motive forece not exceeding, or prefer-
ably less than, the electro motive foree of the
dynamo, may be utilized for supplying cur-
rent without objectionable undulations.

1he mode of operation is briefly that the
portion of the cireuit, including the source of
constant electro motive force, being of low
resistance, any excess of electro motive force
produced by the dynamo beyond that of the
normat or constant amount produced by the
generatorof such constant electromotive force
willspenditself in producing current throuch

‘the low resistance cireunit or wire containing

sald generator of constant electro motive
force.

Heretofore dynamo machines have been
connected in parallel with storage batteriesin
order that the batteries may be charged by
the dynamo at the same time electric lamps
are being burned upon the circuit. The stor-

age baltery, however, has not in any instance
been adjusted as to electro motive force with
reference to the amount of the electrc motive
force of the dynamo for the purpose of dis-
seminating or preventing the undulations
upon the circuit where the work is being done.
- More particularly my invention consists in

| such adjustment of the constant source of

electro motive force to the normal electro mo-
tive force of the dynamo in connecticon with
the discovery that by the adjustment the ob-

Jectionable undulations may be prevented,

the current upon the working circuit being
thereby rendered, so to speak, smooth and
uniform. This smooth current results from
providing a path of low resistance which con-
tains the source of constant electro motive
force, over which path theexcesses of electro

' motive force from the dynamo find vent.

Viewed in another light, my invention con-
sists in the method of maintaining a constant
electro motive forece from a source of supply,
which consists in shanting by a path of low
resistance, having an eleetro motive force
counter to that of the source of supply, all
excess of electro motive force due to said
sourceof supplyabove the said counterelectro
motive force of said path of low resistance.

My invention will be more readily under-
stood by reference to the accompanying draw-
1ngs, in which—

Figure 1 is a diagram illustrative of my in-
vention utilized for supplying current for
testing purposes toa telepone exchange. Ifig.
2 illustrates the invention used for the pur-
poses of supplying current to several tele-
phone transmitters. I'ig. 3 is a graphic rep-
resentation of the ordinary undulatory cur-
rent of the dynamo machine.

In case the dynamo is connected in cireuit
without the source of constant electro motive
force in parallel therewith, the current will
be of the undulatory character illustrated in
FFig. 3. The line a—a of said figure repre-
sents the base or zero line. The fluctuations
or undulations are represented by the undu-
latory or sinuous line b—b.

The average electro motive force or aver-
age current of the dynamo or the current pro-
duced by such average electro motive forco
may be considered as represented by the dot-
ted line ¢c—c. 'The line d—d may be consid-
ered as representing on the same scale Lhe
minimum electro motive force or the mini-
mum current produced by the minimum elec-
tro motive force of thedynamo. The electro
moftive foree of the generator, which is placed
in parallel with the machine, should be pref-
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erably equal to this minimum electro motive

force of the dynamo, though it might he equal

to that represented by the line c—c.
Referring now to Tig. 1, the telephone cir-

¢ cuit e may be considered as having the usual
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connections at the subseriber’s station and
central office. The operator’s cords and plugs
and telephone outfit /' f are also of usual con-
struction. An ordinary retardation coil g 18
showninthebranch /i leading from the strand
connecting the sleeves of the plugs, which
branch ordinarily contains a test battery. In
such test systems heretofore, a battery has
been considered necessary as asource of cur-
rent, in order that the current may be smooth.
By the use of my invention, the necessity ot
using a battery in this wire is avoided. 1
have discovered that a dynamo machine 2
placed in its branch & and connected in par-

electro motive foree and of low resistance so
as to shunt the dynamo, that is to farnish a
short circuit over which the excesses of elec-
tro motive force developed by the dynamo
above the constant electro motive force of said
battery & may find vent, will prevent fluctu-
ations or undulations from being sent over
the branch /.

IFor the purposes of my invention, a battery
of small storage capacity is all that is re-
quired, since the ordinary function of a stor-
age battery is of no utility in connection with
my invention. The old storage battery of
Planté would be as efficacious as any of the
most approved storage batteries of recent
date. The battery & illustrated may be con-
sidered as an ordinary primary battery of the
required electro motive foree, but of low in-
ternal resistance as compared with the resist-
ance of the cireuit of which branch f is
adapted to become a part.

In Fig. 2,the dynamo [ is shown connected
in parallel with the secondary or primary bat-
tery mtosupplycurrent tothe telephonetrans-

a5 mitters n o p, which are adapted to be con-

nected between the mains ¢ . Thus Fig. 2
simply shows another use to which my inven-
tion may be put.

Speaking generally my invention may be
used whenever it is desired to employ a dy-
namo machine for furnishing current free
from objectionable undulations or fluctua-
tions.

t will be seen that the shunt eircuit or cir-
cuit parallel with thatcontainingthe dynamo
is connected with the mains ¢ » at points s <.
By furnishing this path of low resistance the
potential of the circuit outside these points
is prevented from raising. The maximum
difference of potential of the circuit outside
these points s ¢ being determined by the con-
stant electro motive force of the battery in-
cluded in the shunt or parallel cireuit, any
excess of electro motive force of the dynamo
in the parallel circuit will find vent over said

parallel circuit, and will not cause an 1n-

creased difference of potential outside the

points s £, that ison the portion of the cirenit
containing the translating devices.
My invention is particularly adapted to the

supply of current to a number of telephone

transmitters connected in multiple, as shown
in Fie. 2. It has heretofore been found im-
practicable to connect two or more telephone
transmitters in multiple and supply the same
from a generator having an appreciable in-
ternal resistance. It is a well known faet
that if the external resistance of a circuit
supplied by a source of electricity be varied,
the voltage of the source, or difference of po-
tential at the terminals, will be varied. T'hus,
if the external resistance be increased the
voltage will be increased, while if the exter-
nal resistance be decreased the voltage will
be diminished. If a number of telephone
transmitters be connected in multiple in the
external cireuit, the actuation of any one of
the transmitters to thereby vary 1ts resistance
will vary the external resistance of the cit-
cuit, and in consequence the voltage of the
source; but an increased voltage causes au
increased current to flow through the induc-
tion coils of the idle transmitters, currents

being thus caused to traverse the receivers of-

all thetransmitters, when anyoneof thetrans-
mitters is operated. It has been proposedto
prevent this effect by making the internal re-
sistance of the source so low that its change
of voltage due to changes of resistance in the
external cirenit, will be inappreciable and
thus produce no effect on the idle telephones.
(See Patent No. 518,392, granted April 17,
1894, to John J. Carty.) My invention in this
particular designs to prevent this deleteri-
ous effect without necessarily dispensing with
the source of eleetricity having a high inter-
nal resistance, and I accomplish this result
by placing in shunt with the working cir-
cuit a battery having a low internal resist-
ance and a counter electro-motive-force ad-
justed to equal the voltage desired to be
maintained in the working circuit. When a
change of resistance takes place in the exter-
nal circuit due to the actuation of a trans-
mitter, the tendenecy is to correspondingly
vary the voltage of the source, but, the bat-
tery having a very low resistance compared
to the resistance of the working eircuit, any
excess of current due to an increase of the
voltage above the normal, passes through the
battery, while, when the voltage of the source
falls below the normal, the working circult 1s
subjected to the voltage of the battery and
the voltage to which the external cireuit is
subjected is thus constaut, irrespective of the
changeof external resistance. Consequently,
current of the same value traverses at all

times the parallel paths containing the idle

telephones, and no noiseis produced therein.
IHaving thus described my invention, I
claim as new and desire to secure by lLetters
“atent— -
1. The combination with a source of elec-
trieity, of telephone transmitters connected
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in parallel between the poles of said sotiree
and deriving current therefrom, and a source
of counter-electro-motive force connected in

shunt with the working cireuit containing

sald telephone transmitters, substantially as
described.

2. The combination with a source of elec-
tricity, of telephone transmitters connected
in parallel between the poles of said source
and deriving current therefrom,and a storage
battery or secondary battery connected in a
low resistance shunt across the working cir-
cult containing said telephone transmitters,
substantially as desecribed.

3. The combination with a direct current
dynamo, of telephone fransmitters connected
In parallel between the terminals of said dy-
namo and deriving current therefrom, and a
storage battery of low internal resistance con-
nected in shunt with the working circuit con-

taining said telephone transmitters, substan-

tially as described.

4, The combination with a sourece of elec- |

| tricity, of several parallel branches between

the poles of said source, a telephone trans-
mitter and the primary helix of an induction
coil 1n each branch, and a source of counter-
electro-motive force connected in shunt with

' theworkingeircuit,substantially asdescribed.

5. The combination with a source of elec-
tricity, of separate parallel branches joining
the poles of the source, a telephone transmit-
ter and the primary helix of an induection
coilincluded in seriesin each of said branches,
a telephone line cireuit connected with a tele-
phone receiver and including the secondary
helix of each induction coil, and a source of
counter - electro - motive forece connected 1n
shunt with the working cireunit, substantially
as described.

In witness whereof I hereuntosubseribemy
name this 1Sth day of December, A. D.1891.

CHARLES E. SCRIBNER.

Witnesses:

M. JEANE TALLETT,
(zEORGE P. BARTON.
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