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To all whom it may concern :
Be 1t known that I, Joserm J. SIJN\TLR, a
citizen of the United States, and a resident of

Newtonville, in the county of Middlesex and

State of Massachusetts, have invented certain
new and useful Improvements in Distributing
and Regulating Ilectrie Cuueuts of whlch
the I'ollowuw 18 a specification. =

My invention relates to the distribution of
electric currents, and its primary object is
to furnish a means whereby the amount of

T

current taken from a main or supply con--

ductor to a branch, shunt, derived, or sub
cireult may be V‘LI]Ld or 1@0 uhted without
the employment of an ad) ustable resistance as
such. |

A further object of my invention 1s to fur-
nish a means whereby incandescent electrie
lamps or other translating devices or groups
of -translating devices may be Introduced at
various pomhs on & main or supply conduct-
or, and fed each with a current of a determi-

nate or regulated amount, without interfering

with one fmothe] or with the operation of
other kinds of translating devices—as, forin-
stance, electric-arc lamps—nphced in the same
Supply circulit 1n series with one another and
with the first-named devices.

In carrying out my invention I propose to
govern the flow of the current from the sup-
pl\",r conductor by inter mlttenbly or periodi-
cally and at quickly-reecurring intervals mak-
ing electric connection with the supply-con-
duetor, and to determine or regulate the total
amount of current thus flowing by governing
the period or duration of each intermittent
or periodic closing; and my invention consists
partly in a certain novel means whereby such
intermittent closures may be produced and

regulated.

My invention couSIStS, also, in governing or
determining the amount of current that shall
flow to a WOl‘l{ng resistance or translating de-
vice, or a group of translating devices, placed
1n a Supply -clreult leading from a dynamo-
machine or other source by intermittently and

at intervals, each of reg uh,ted length, permit-

ting the current of the Supply-'conduetor to
flow in a branch circult around said working
resistance. In the method of carrying out
this portion of my invention that I have here-

ance or other translating devices.
-mutator by which the diversions of current

other translating device or group of translat-
ing devices—such as a storage-battery or a

group of incandescent lamps—and the flow of ¢«

current to the latter is under such circum-
stances also governed by the duration ¢f the in-

termittent or periodic connectionsthereof with

the supply-conductor, which oceur every time
that the current 1s diverted from the first-
named translating device. The intermittent
or periodic closures are made to recur with
sufficient frequency to produce the practical
effects of a continuwous current in the branch,

;derwe(] or sub cireuit, and the duration or ex-
tent of each closure may be determined by

various devices, working antomatically or oth-
erwise. |

One of the minor ways in which my 1nven-
tion may be employed is in governing the cur-
rent taken from or generated by a dynamo-

electric machine, for which purpose the cur-

rent diverted may be primarily used for en-
ergizing the field-of-force magnet, or may be
employed for neutraiizing the effects of the
energizing-coil, and the amount ol current
diverted may be determined by antomatically

adjusting the duration of the intermittent

closures by a suitable device controlled by an
electro-magnet or other electro-responsive de-

vice, responding to changes in the current-

flow upon the circuit of the working resist-
The com-

are produced or governed may be assoclated
with or 1em¢:}ved h om the source of currenb

supply.

When I make use of my invention for reg-
ulating a dynamo-electric machine, it may, as
hereinafter explained, be combined with or
made a part of the commutator by which the
currents are taken from the armature-coils.
It may also be combined for taking off a por-
tion of the current set up in the armature for
any other purpose.

In the accompanying drawings, Figure 1 is
a diagram illustrating the 1)1‘111(311)16 of my in-
vention, Iig. 2 is a side view of a detail.
Fig. 3 illuatmtes diagrammatically one meth-

od of applying my invention to the regulation

of dynamo-electric machines. Fig. 4 is aside
view of a device for automatically determin-
ing the duration of closure ol the branch or

in shown I also 1uelude 1in such branch an- | derwed cucmt at each of the 111teln11tte11t
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closures, and conscquently the total portion of | I8 before it does D, the period of each elosure

revolution of the commutator during which
the main or prinecipal cireuit shall be con-
nected to the branch. Tigs. 5 and 6 illustrate
modifications. |
Referring to Fig. 1, « indicates an electric

reunlt upon which current from a scurce, B3,
lows, and ¢ a branch, derived, or sub circuit

into which itisdesired to divert a determinate
or a variable amount of current from the cir-
cuilt «. Idindicates an electric lamp or group
of lamps, or a storage-battery, the field-coils
of @ dynamo-electric machine or other trans-
lating device or working resistance in the
branch; and IR another translating device or
apparatus 1n the circeult «, interposing resist-
ance to the flow of current in the main ecir-
cult, from whiech Iatter device or group of de-
vices current is to be diverted at rapidly-re-
curring intervals of regulated length, for the
purpose of determining the amount of current
that shall flow in said device R, If the branch
¢ be constantly connected with the main
circuit «, the currvent will obviously flow
through I} and R* in the inverse proportion of
theirresistances. I aim to make the flow in ¢,
and therefore of necessity the flow in « be-
tween the points where ¢ joins it, depend up-
on another and variable condition—to wit, the
time during which the braneh ¢ is connected
to «—and this I accomplish by intermittently
or periodically connecting ¢ to « at intervals
recurring with sufficient rapidity to produce
the practical effects of a continuous current
in ¢, thus governing the relative amounts flow-
ing in the two cireuits by the period or dura-
tion of each rapidly - recurring closure, the
amount flowing 1n R* being obviously depend-
ent on the amount flowing in the branch. As
the main circuit is always closed through R,

“the interruptions produced in the circuit of

d

O

O

the branch will obviously not prevent the con-
finuouns flow of current in the general cireuit,
and any number of translating deviees or
groups of devices may therefore he worked on
this plan on the same general cireuit and in
series with one another. For the purpose of
illastration, let it be supposed that the main
circult « 18 made to pass through or is con-
nected with a brush, D,whiech is made to come
at Intervals into contact with a series of con-
ducting plates or surfaces, d, insulated from
one another. 1f, now, at every contact of the
brosh D with a plate, d, an auxiliary brush,
15, connected to the branech ¢, simultaneously
makes contact with such plate,the cireuit to e
will be closed, and a rapid breaking and clos-
Ing ot the connection to ¢ will be produced,
depending in rapidity upon the rapidity with
wlhich the series of plates d is made to pass
beneath the brushes.  If the brushes DI bear
on the plates ¢ on the same line, the period of
cach closure will be directly proportional for
a erven speed ol movement of the brushes or

05 plates to the Iength of each plate d; but if the

brush I be shifted so that the plate will Ieave | ing

v ]

will evidently depend upon the eircumferen-
tial distance between the points of contact ol

the brushes. The relative position of the
brushes may obviously be changed with ehan o

ing effects within the limits. of the length of

cach plate.
The contacts d may be arranged in the cir-
cumierence of a cirele, and mounted on a re-

volving shaft driven by any suitable power

at any destred rate of speed, and the main eir-
cult may either be continued from D aronnd
to k% as shown by the dotted line; or it may
pass to R* by means of the continuons dislk T,
upon which the brushes D and H may con-
stantly bear.
similar devices—such as commutators for dy-
namo-electric machines and circuit-closers or
commutators for other purposes—is well un-
derstood, and the mechanical constructions
and deviees for insulating employed in such
cases may be employed in carrying out mny in-
vention. If the disk or commutatorindicated
be rapidly turned, the current will {low to
circuit ¢ in rapidly-recurring impnlses, and
the carrent may be shunted to such cirenit for
variable portions of each complete movement

or revolution of the disk by simply adjusting:

or determining the position of the brush L
with relation to D, and the consequent dura-
tion of each individual recurring closure.
The longer each individual closure and the
greater the total portion of each revolution,
during which ¢ is conneected to «, the greater
the current-flow on ¢, at the same time tle
less 1s the current-flow on that portion of the
general circuit containing R*  As shown in
Ifig. 2, the brush I may be mounted on a
rocker-anm after the mannecr of adjustable
commutator-brushes in dynamo-electric ma-
chines, and may be adjusted by hand or by
means of an electro-magnet encrgized by the
current 1n the circuit ¢, or sub-branch there-
of, asindicated by the dottedline b, or by cur-
rent in @, as indicated by the line 6, or by any
other current or device controlled or varied
in any desired manner. -

Since the heating, magnetic, or other effect

of an intermittent current in a conductor will
depend largely on the relative duration of the
Intervals of eleetric flow and rest, it is obvi-

ous that a current shunted and controlled -
cording to my invention will be well adapted

to supply a variable number ol incandescent
lamps or various other translating deviees.
It the resistance ¥ consists of a varjable

number of translating devices in parallel arc,

each one requiring a current of definite
amount, an antomatic current-regulator like
that, for example, shown in Patent No. 271,948
to I8 Thomson, may obviously be placed in
the circuit of any one of these translating de-
vices, and operatively. connected with the
brush Ii, to eontrol its position.

In Ifig. 318 illustrated a method of carry-
out the invention in conneetion with the

T'he mechanical construction of
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commutator of a dynamo- -electric maehme for y the btrenﬂth of the current on the supplied

" the purpose of applying the current dwel ted

to the regulation of the current of the ma-
chine. In this instance K indicates the ordi-

nary commutator-cylinder of a dynamo-elec-

tric machine of any construction, and I L7
the commutator-brushes bearing on said cyl-

“inder, but each wide enough to lap upon the
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current {from the commutator -

fmulnry cylinder K2, made up of a series of
insulated contact- phtes d, insulated from one
another, and from the other commutator, K.
The plates d correspond to the plates d of i o,
1, and each of the commutator-brushes L 1/
bears the same relation to said plates and to
the brushes N N? as does the brush D of TFig.
1 to the plates d and brush L of that figure.

It is obvious that the brush N* might De dis-
pensed with by connecting 1.7 dlrectly to .

> P* P indicate the three armature-coils
of a dynamo-electric machine wound accord-
ine to the invention of Ii. Thomson and E. J.
IIouston patented by Letters Patent of the
United States No. 223,5bH7.
armature construction or winding is, however,
obviously not materiai. Currentmay betaken
off into a branch connected ab its terminals to
the brushes N N2, and may be governed inthe
manner described in connection with Fig. 1
by adjusting said brushes 8o as to determine

the duration of each of the intermittent or

periodic connections between the same and
the main brushes, and the consequent total

portion of the 1"evolut1011 of the commutator

during which connection is made. I effect
the 1“0011]_‘1,131011 of the machine by taking the
eurrent from the brushes N N* to field-magnet
coils, which coils may be the principal ener-
oizing-colls, or may be auxiliary coils em-
ployed to oppose or cubt down the magnetism
of the field. |

M M® indicate field - magnet coils used {for
energizing the field-magnet and supplied with
brushes L L7
In the present case they are shown as 1n the
main or principal circuit with the electric
lichts W, or other translating device, although
they might be connected 1n other and well-

‘known ways.

S §? indicate coils, preferably of eompfin :
tively high resistance, although thisis not nec-

essary, which coils are rever&,ely wound or]|

connected to M M? so that the current in them
will tend to 0ppose the influences of the cur-
rent in M. M?% and to consequently diminish
the strength of the magnetic field for the arma-
ture.
coils may or may not pass through the work-
ing resistance, as desired. The amount of
current in said coils 8 §* and the strength of
the field is determined by the adj ushment of
the brushes N N* which may be effected by
an electro-magnet; V, I'ig. 4, whose armature
is connected to the rocker arm carrying the
brushes N N% The strength of said magnet,
and the conseduent position of the brushes N
N* with relation to L L’ 1s-made to vary with

The particular

The current which passes through said

{

controlled in the same manner

cireuit, by connecting such magnet into said
circuit, or by otherw;tse eonuectmn Or con-
tr 0111119, the magnet so that 1ts Strength shall
be made to depend upon the condition of the
exterior or working ecircuit supplied by the
machine. Satd nnﬂnet may, for instance, be
as in patent
to E. Thomson, No. 271 948, and may have
any suitable form

In the operation ot the ’Lpl)'”u‘ltﬂs any 1In-
crease of current on the main line,due to cut-
ting out of lights or other cause, will Increase
the mag netic power of V, thus moving the
brushes N N?, so that theyr will be in connec-
tion with L 1? for longer periods, thus in-
creasing the current 1n coils S S, and cutting
down the field-magnetism so as to adjust the
current ﬂenerated to -the changed external
16818’[‘1111:@
the field-magnets, the lllffllll’llttellt nature of
the governing-current will pr oduee N0 }lJJl]ll—
ous effect

In addition to the regulation hercin de-
seribed, or 1in conymctmn therewith, the
brashes T T may be adjusted automatically
by any desired means, such as those deseribed
in prior patents.

If desired, the coils S 8 may be the coils for
energizing the field-mag onet, and in such case
may be in a derived circuit or shunt, prefer-
ably of high resistance, to the WOIL]HD CIT-
cuit or ¢ir (,mts Such an arrangement is in-
dicated in Fig. 5. The coils d S? are in tlie
shunt, and are connected with the brushes N
N2, 80 that by the adjustment of the latter, an-
tonmtlmlly or otherwise, the amount of cur-
rent flowing in the 00115 may be determined
or reg ul&ted in the manner before explained,
and thus the strength of the field and tension
of the current. .

The number of plates d may be largely va-
ried, and may be greater or less in number

| than the segments of the commutator IK.

"The brushes N N? may obviously be in front
of or behind the brushes L 12 I do not limit
myself to the manner of adjusting the brushes
N N*. 1t 1s obvious that elther the Dbrushes

or the cylinders might move.

One of the modlﬁcqtmns hereinbefore men-
tioned is illustrated in IFig. 6, where the main

circuit 18 divided into the branches « ¢, and

the branch ¢ contains a regulator in the shape
of a controlling-magnet, opemtwely connected
with the cur ren{, contmllel The adjustment

of the carrent-controller, by determining the

flow of the current in one branch, governs the
distribution of the current between the two
branches.

What I claim as my invention is—

1. The combination, with a working resist-
ance placed 1n a geneml supply-cireunit, of
means for intermittently and at rapidly-recur-
ring periods of determinate or regulated length
closing a branch circuit around the same,

| whereby the amount of current flowing in

Owing to the maﬂnetlc inertia of
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said resistance may be governed without in-
terfering with the operation of other devices
on the same general eircuit. |

2. The combination, with a main and one or
more branch or sub cireuits, of translating de-
viees in any or all of the cirenits, one or more
brushes connected to the main, and one or
nore bruashes connected to each branch, a se-
ries ol insulated eontact-plates mounted on a
cylinder and adapted, in certain positions of
sald eylinder, to make eleetrieal connection
through the brushes from the main to the
branch or branches, and means for varying as
much and as often as desirable the relative eir-

 cumlerential position of the different brushes.

v}

0. ‘Lhe combination, with a main and a
braneh or sub ecircuit, of two brushes—one
conunected to the main and the other to the
branch—a series of insulated contact-plates
moving beneath said brushes, and means for
varying the distance between the brushes at
thelr points of contaet with the plates.

4. Thecombination,witha dynamo-machine
commutator, ol a series of insulated subsidiary

contact-plates upon which the commutator

brashes o1 collectors bear, brushes or collect-
ors bearing on said subsidiary plates only, and

means for varying the relative position of the -

latter brushes and the commutator-brushes, as
and for the purpose deseribed. S

D. The combination, substantially as de-
scribed, of field-magnet coils, a subsidiary set
of Insulated condueting-plates upon which the
commutator-brushes bear, a set of brushies con-
neeted to the field-magnet coils and bearing on
the subsidiary set of plates only, and means

for adjusting the relative position of said

brushes, as and for the purpose deseribed.

6. The combination, in a dynamo-electric
machine, of a field-magnet having a nentral-
1zing-coil, and means for diverting ecurrent

the revolution of the commutator, as and for
the purpose described. -
7. The combination, with a main and one

or more branch or sub cireuits, of translating

devices in any or all of the eircnits, and means
for diverting into any sub-cireuit a eurrent
from the main circuit during rapidly-suceeed-
ing intervals of a determinate or regulated du-
ration and intermission. |

S. The combination, with a main electric

cireuit divided into two or more branches, of

a working resistance in a branch, a circuit-
controller adapted to rapidly open and close
another branch for variable intervals, and an
automatie current-regulator in one of said
branches, said regulatorbeing operatively con -
nected with the eirenit-controller.

J. The combination, with a main and two

-0 more branch or sub cirenits, of a cirenit-

controller for rapidly and intermittently open-
g and closing one of said branches for vari-
able intervals, and an automatic eurrent-reg-

~ulator in a branch, said regulator being oper-

atively connected with the cireuit-controller.

10. The combination, with the field-magnet
In a dynamo-electric machine, of an auxiliary
opposing or neutralizing coil, a circuit-con-
troller for rapidly and intermittently opening
and closing an electrie eireuit for variable in-
tervals, and a eurrent-governor for acting on
the circuit-controller, whereby the iow of eur-
rent in the auxiliary coils may be adjusted.

Signed ab Boston, in the county of Suffolk
and State of Massachusetts, this 14th day of
December, A. . 1883.

JOSEPH J. SKINNER.

Witnesses:
L. C. WHITNEY,
B. B. PERKINS,.
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