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SPECIFICATION forming part of Letters Patent No. 465,805, dated Dacember 22,1891,

Application filed October 1, 1890,

To all whom it may concern.:

Be it known that we, THOMAS CARPENTER
SMITH, a subject of the Queen of Great Brit-
ain, residing in the city and county of Phila-
delphia, in the State of Pennsylvania, and
BENTAMIN D. ACKER, a citizen of the United
States, and likewise a resident of thecity and
county of Philadelphia,in the State of Penn-
sylvania, have jointly invented certain new
and useful Improvements in Means for Turn-

the following is a specification.

Our invention relates to the means for lo-
cally controlling or turning on or off an elec-
trie current set up in a circuit utilized for
any desired purpose, and relates especially
to such currents as are employed to energize
a series of electric lights. .

Ieretofore when a series of electric lights
have been established upon a common circuit
difficulty in their manipulation has been ex-
perienced in that while any number of points
along the line might be provided at which
the circuit could be opened, it has been nec-
essary that the operator or user should, in
turning the current on again, return to the
place at which it was turned off, instead of
being able to turn said current on or close
the circuit from other points in the vicinity
of which he might be along the line. Here-
tofore however a system has been devised of
providing a pair of companion switeh wires,
which are both atone end connected respect-
ively with two of the respective points of a
three point switch, and are at the other end
connected respectively with two of the re-
spective points of a second three pointswitch,
situated at a point more or less remote from
the switch first named. Such an arrange-
ment is shown in Fig. 7 of the drawings, in
which W is one and X the other three point
switeh, and y %’ the two companion switeh
wires. o the third point of the switeh W
the extremity of a line wire z is connected,
and to the third point of the switeh X the
extremity of a line wire 2’ is connected. The
line wires are always each in cireunit with one
or the other of the switch wires, and when
both line wires are connected to the same
switeh wire, as for example, y, the cireuit is

Serial No. 366,749, (Mo model.)

closed. When this is the case it is evident
that the rotation of either switeh so as to
throw the extremity of theline wire connected
with it into econtact with the switch wire 7/,
will open the cireunit, and when the current is
80 opened, it is apparent that the circuit can
be closed at the point occupied by either
switch, for the reason that one line wire be-
ing in eireuit with one switch wire, and the
other line wire in eircuit with the other switch
wire, rotation of eitherswiteh willnecessarily
place its main wire in ecireuit with the same
switeh wire which is in cireuit with the other
line wire. This system howevercannot from
the nature of its organization, provide more
than the two points of control indicated, and -
therefore does not remove the difficulty men-
tioned. Thus forinstance when it has been
resorted to in connection with the wiring of
residences lighted by electricity, one switeh
has been placed at the top and the other at
the bottom of the house, manipulation of the
switches necessitating a visit to either of
these points, a consideration which dimin-
ishes the convenience and therefore the de-
sirability of electric lighting systems for

-multi-storied buildings.

It is the object of our invention to provide
an inexpensive, economical, and convenient,
means by whieh an electric current can be
opened or closed at will from any convenient
one of any desired predetermined number of
points of countrol along a circuit, with equal
facility.

-In the drawings we illustrate and herein
we describe a preferred form of a convenient
embodiment of our invention, the particular
subject matter claimed as novel being here-
inafter definitely specified.

In the drawings, Figure 1 is a diagrammatic
view of a series of electric lights, the circuit
in which the same are established being pro-
vided with a preferred embodiment of our
invention. Fig. 2 is a front elevational view
of dne of the switches resorted to in connec-
tion with the practice of our invention, the
cover being supposed removed to exhibit its
construction. Irig. 3 is a detail view in per-
spective of the drum of said switeh. Tigs. 4,

5, and §, are diagrammatic views illustrative
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of different positions of the switches em-
ployed in the practice of our invention. Fig.
7 is as stated a diagrammatic view of a form
of circuit opening and closing arrangement
heretofore in use.

Generallystated,ourinvention comprehends

the provision and employment at any pre-
ferred part of an electric circuit, of a double
series of condueting sections, united by asso-
ciated switches into a continuous system,the
individual members of which double series,
under the government of the switches, are
thrown variously into circuit with either the
one or the other or both of the main wires, or
constitute temporarily with others a dead cir-
cuit. : :
In Fig. 1 of the drawings, A is the cut out
or starting point of a circuit, and B C are the
respective wires leading therefrom. to form a
cireuit for the energizing of a series of lamps
Q supposed located upon the different floors
of a multi-storied residence. b’ b*0® U*are a
series of conductor sections and ¢’ ¢ ¢* c*are
a corresponding series of conductor sections.
D is a three point switch at the extremity of
the wire B3, and E is a three point switch at
the end of thewire C. Thewires or conductor
sections b’ ¢’ are each as to one extremity
connected with one of the pointsof theswitch
D, and the wires or conductor sections b* and
¢t are each as to one extremity connected
with one of the points of the switch E. The
wires U’ ¢’ and the wires b* ¢* are connected
by a device by which said wire 0’ is adapted
t0 be placed and held in circuit with either
the wire b?or ¢%,—and by which said wire ¢’ is
adapted to be placed and held in eircuit with
either thewire b?or ¢}, —thearrangementbeing
such that when the wired’ isin circuit with the
wire 0% the wire ¢ is necessarily in circuit
with the wire ¢;,—while on the other hand if
the wire b’ is in circuit with the wire ¢? the
wire ¢/ is necessarily in circuit with the wire
12 This connection is effected by a form of
switeh eontrivance of our invention, whereof
hereinafter. A similar switch arrangement
is made with regard to the contignous ends of
the wires b? ¢® and b® ¢®,—and with regard to
the contiguous ends of the wires 0® ¢® and 0*
¢t,—and so on for as many conductor sections
as may be employed. _

In this specification when we speak in refer-
ring to the conductor sections, of a “straight”
connection we refer to onein which the switch
is set to make such a connection as that be-
tween and uniting the sections 0’ and b®or b®
and 0% while when we speak of a “cross”
connection we refer to such a connection as
one between and uniting the sections 0" and
¢tor b® and ¢t

The operation of the apparatus so far de-
seribed will be understood from the following
description: Assume the switches all so set
that a straight connection exists between the
sections b7 b? b b* and a similar straight con-
nection exists between the sections ¢’ ¢*c®c',—
and assume the wire B connected with the

section b’ and the wire C connected with the
section ¢t,—in which arrangement the circuit
is open,—it will be apparent that if any one
of theswitches, say for example the switeh be-
tween the sections 0? ¢? and ? ¢ (Fig. 4) be so
set as to effect a cross connection between
the sections 0* and ¢® and ¢* b%—the sections
b’ 1? ¢ and ¢t will place the wires B and C in
circuit, while the sections ¢’ ¢* 0% and 0 will
form a dead cireuit. The circuit being thus
seb up it is apparent thatif said switch bere-
stored to its set first described, the circuit
will be again thrown open, and it will also be
understood that if instead of restoring said
switeh to its first position, it beleftin the po-
sition shown in Fig. 4, and any one of the
other switches, as for instance the switch No.
3 econnecting the sections U® ¢® with the sec-
tions D ¢*, beset to effect the cross connection
of said sections, as shown in Fig. 5, said eir-
cuit will be thrown open for the reason that
the current of the wire I3 will travel along the
wires b’ 1% ¢* and D*,~—which latter is free or
open, while the current of the wire C will
travel along the sections ¢' b® ¢ ¢/, which is
also free or open, said currents while so.to
speak overlapping each other, not being
brought together, as shown in IFFig. 5. If the
switeh No. 3 last referred to be returned to
its straight -position it will close the cirenit
again,—or if said switeh beleftin its ¢ross po-
sition and the switch No. 2 be set initsstrajght
position, it willclose the circuit. If, again,said
switches 2 and 3 be lelt in their cross position
as shown in said Fig. 5, and any other of the
switches be set to a cross position, the cir-
cuit will be elosed. Thus for example if the
switeh No. 1 bhe as shown in Ifig. 6 rotated to
a cross position, the currentof the wire B will
pass along the sections b’ ¢® 1® ¢! to the wire
C while the sections ¢’ b? ¢® b* will form a dead
circuit as we term it. The switches being
now supposed all set in their cross positions,
if any one of them be set in a straight posi-
tion, it will open the circuit, or the alteration
of the set.of either of the three point switches
will similarly open said circuit.

It will from the foregoing be understood that
regardless of the various adjustments or po-
sitions in which the different switches may
be set, if the circuit is closed the movement
of any one of the switches will open it, while
if the circuit is open the movement of any
one of the switches will close it.

In practice in the application of the inven-
tion to the wiring of buildings it is contem-
plated to make each pair of companion con-
ductor sections of such length as to extend
from each floor to that above or below it, so
that one of the switches may be located upon
each floor, by which arrangement it is ob-
vious that regardless of the floor from which
the circuit is closed it may be opened from
any, and on the other hand regardless of the
floor from which the circuit is opened it may
be closed from any. It is obvious that the
arrangement is of utility in connection with
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cirenits utilized for other purposes than light-
ing, and also obvious that any desired num-
ber of conductor sections made in any desired
lengths may be employed.

While a variety of switches to effect the
straight and cross connections bétween the
sections described may be resorted to, we pre-
fer to employ a switch of the following char-
acter, viz:

G, Fig. 2, is the base plate of the switch,
for instance No. 1, upon the face of which are
located four binding posts, &, 4, 4, and %, to
which binding posts are respectively secured
the four conduector or switeh sections b* ¢* b°
¢®.  Each of the posts conveniently supports
or is provided with a bracket or arm, respect-
ively designated 2’ 4’ 5/ and &', and upon each
arm is mounted a brush which latter are re-
spectively designated /* ¢* * k% In the con-
stroction shown the brushes are secured at
their outer ends upon their respective brack-
ets while their bodies and free extremities
extend inwardly to the drum or commutator,
the arrangement being such that the brushes
I* J* are contiguous to each other but not
in contact, on one side of the commutator,
so as to both tread on-a common face of said
commutator,—while the brushes+* k? are simi-
larly contiguous to each other but notin con-
tact, on the opposite side of the commutator,
s0’as to both similarly tread upon a common
{ace thereof. :

L is the drum or commutator, mounted con-
veniently upon so as to be rotated with a
spindle M, provided with a keym atits outer
end and entered in the plate G. The periph-
ery of said commutator embodies four seg-
mental eccentric faces I’ I? I° I* the point of
greatest projection or crest of each being cir-
cumferentially succeeded by the place of least
projection of its neighbor, whereby shoulders

.are formed which prevent a brush from mak-
ing contact with two faces at once. Each of
the faces I and I is covered by a plate of con-
ducting material I*, and the faces P and *
each bear a pair of strips, one, P at the outer
end, and the other, I at the innerend, of the
commutator. The plates?* areinsulated from
each other and from the strips, but the two
strips [’ are connected by a conductor I', and
the two strips I°are connected by a conductor
*, both which conductors conveniently ex-
tend through the body of the commutator.

Referring to Fig. 2 of the drawings it will
be understood from the foregoing description
that the section b?is through the binding post
h, bracket A/, brush 73 plates [ connection
%, brush %% bracket &’, and binding post ,—
inc¢ircuitwith thewire ¢®,—andthat the wire c?
is through the binding post ¢, bracket’, brush
7, plates 4%, connection B, brush % bracket ;’,
and binding post j, in ecircuit with the wire
b3,—said switch being shown as set to effect
the cross connection hereinbefore referred to.
It will also be understood that upon the quar-
ter rotation to the right of the commutator,
the brushes 7?j* will both tread upon a eom-

mon metal plate, I¥; and the wires b* and 0®
therefore be in circuit with each other; and
that the brushes ¢ &* willsimilarly both tread
upon a common metal plate I*, and the wires
¢* ¢® therefore be in circuit with each other,
said switeh being when in such position set
to effect the straight connection hereinbefore
referred to. A further quarter rotation to
the right of said commutator will bring the
switch again into the position shown in Fig. 2,

The commutator shown is designed to be
turned only to the right, as rotation in the
other direction would be prevented by the
contact of its projections with the abutting
extremities of the brushes.

Examination of the operation of the form
of apparatus hereinbefore described will show
that regardless of the various combinations
or alterations of adjustment to which the dif-
ferent switches may be successively shifted,
the sections always constitute two equal
groups, the individual sections of eachgroup
being electrically connected. Thus in Fig. 4
the sections ¢’ ¢® 0® b* form one group,—and
the seetions 0’ 1? ¢® ¢* form the other group.
Thus again in Fig. 5, and also in Fig. 6, the
sections constitute two equal groups. These
groups existing in sabstantial parallelism, or
overlapping so to speak, and the contigu-
ous extremity of one line wire being neces-
sarily in contaet with either of the end sec-
tions, and the contiguous extremity of the
other line wire being necessarily in contact
with either of the other end sections, it will
be understood that, the two groups being nee-
essarily continuous from end to end an open-
ing or closing of the circuit may be mads at
any point within the area covered by said
sections and provided with a switeh.

While we have mentioned the employment
of three point switches at the respective ends
of the series, it is obvious that switches of
the character shown in Fig. 2 might be em-
ployed in their stead; as for example by at-
taching the extremity of the line wire I3 to
the binding post 7, attaching the wires ¢’ 1’
to the binding posts j & respectively, and
making no use of the binding post 4,—the re-
sult of which arrangement would be, as will
be understood, that in the rotation of the
drum or commutator the wire B would make
connection alternately with the sections ¢’ 1)’.

Having thus described our invention, we
claim:

1. In combination with the permanent ter-
minals of two line wires of opposite polarity,
companion conductors located between said
terminals and embodying a series of interrup-
tions,—movable conductors at each interrup-
tion which maintain two conductors on one
side of a given interruption in connection al-
ternately straight and cross with the two con-
ductors on the other side of said interruption,
each permanent terminal being in cireuit with
one and out of circuit with the other of the
adjacent pairs of cenductor sections of the
series, substantially as set forth.
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2. In combination with line conductors, a
pair of companion conductors embodying a
series of interruptions by which they are di-
vided into a succession of pairs of conductor
sections, through a series of which sections
consisting of one member of each of said pairs
electrically connected, the circuit of the line
conductors is completed and closed, while
the remaining member of each pair is out of
circuit,—movable conductors located at the
interruptions, which maintain the two con-
duector sections on one side of each interrup-
tion in connection, alternately straight and
cross, with the two conductors on the other
side of said interruption, substantially as set
forth. -

3. In combination with an electric circuit
comprising companion conductors embody-
ing a series of interruptions by which they
are divided into a succession of pairs of con-
ductor sections,—through a series of which
sections consisting of one member of each of
said pairs electrically connected the circuitis
closed while the remaining member of each
pair is out.of circuit,—four terminals for the
respective conductor sections at each inter-
ruption arranged around a common point,
conductors capable of connecting the con-
duetor sections straightwise and conductors
capable of connecting the conductor sections
cross-wise, with the result that the conductor
sections not included in theclosed circuit are
electrically connected together, substantially
as set forth. ]

4. In combination with an electrie eircuit
comprising companion conductors embody-
ing a series of interruptions, movable con-
ductors capable of connecting the conductor
sections straightwise, movable conductors ca-
pable of connecting the conductor sections
cross-wise, and a common operating means for
both sets of conductors, the conductor sec-
tions being by the movable conductors con-
nected into two groups, the members.of each
pair of sections being distributed one in'each
of said groups, and said groupsbeing distinct
so that when one is in the closed circuit the
other is out of circuit, substantially as set
forth.

5. In combination with an eleetric circuit,
comprising companion conductors embody-
ing a series of interruptions which divide the
conductors into a series of pairs of conductor
sections, movable conductors eapable of con-
necting the sections straightwise, movable
conductors capable of connecting the con-
duector sections cross-wise, both mounted on
a common structure, the conductor sections
being by the movable conductors connected
into two groups the members of each pair be-
ing distributed one in each of said groups,
said groups being distinet so that when one
ig in the closed circuit the other is out of cir-
cuit, substantially as set forth.

6. In an electric circuit, in combination
with the line wires, a series of conductorsec-
tions arranged in pairs, one line wire being

465,805

connected to a switeh by which it may be
placed alternately in cireunitwith the sections
of the pair at one end, the other line wire be-
ing similarly connected to a switch by which
it may be alternately placed in cireunit with
the sections of the pair at the other end of
the series, and.each section making contact
with a switch by which it may be placed at
will in circuit with cither the longitudinally
adjacent section in its own aligned series. or
the longitudinally adjacent section in the
other series, the arrangementbeing such that
when the cirenit is closed part of said sec-
tions are included in it while the remainder
of said sections, connected together; are out
of said eircuit, substantially as set forth.

7. In an electric circuit, in combination
with conductor sections, a switch, two bind-
ing posts upon which four sections are re-
spectively connected, brushes supported by
said Dbinding posts, a rotatable drum with
which said brushes are by pairs in contact,
which drum embodies independentsegmental
faces alternately composed of single plates of
conducting material adapted to place the
brushes of one pair in circuit with each
other,—and of double independent plates ot
conducting material respectively connected
with corresponding plates on another face of
the drum and adapted toplace brushes of one
pair in cireuit with brushes of an opposite
pair, substantially as set forth.

8. In an electric circuit, in combination
with pairs of conductor sections, a switch pro-
vided with a rotatable drum and with bind-
ing posts to which the sections are respect-
ively connected, brushes supported by said
binding posts, which brushes are by pairs in
tread upon different peripheral portions of
said drum,said drum being formed with faces,
which are successively or alternately pro-
vided with insulated plates of metal, and with
pairs of strips which are in connection with
pairs of strips upon the opposite face of the
drum or commutator, substantially as set
forth.

9. In an electrie circuit, a switeh composed
of a rotatable drum or commutator, embody-
ing peripheral faces, half of which faces are
provided with insulated plates of conducting
material, and the others of which are each
provided with two strips of conduecting ma-
terial, each of said last named strips beingin
cireuit with corresponding stripson the other
face or faces of the drum,—two pairs of con-
ductor sections, brushes with which said sec-
tions are connected, the brushes to which the
first section of each respective pair of sec-
tions are connected lying close together and
in tread upon one face of the drum at a
time,—and the brushes to which the second
section of each respective pairof sections are
connected, lying close together and in con-

" tact or tread upon one face of the drum at a

time, all the brushes being always contem-
poraneously in tread upon faces of like char-
acter, substantially as set forth.
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10. In an electric circuit, in eombination
with two pairs of conductor sections, brushes
in cirenit with said sections,a rotatable drum
provided with plates I¥, and with strips I ¢
connecled by conduectors 7 I* the brushes in
circuit with the first section of both pairs of

~conductor sections being both adapted to

make contact with a common plate I* or both
with respective strips %, and the brushes in
circuit with the second sections of each pair
of conductor sections being both similarly
adapted to make contact with the common

plate I* or with both respective strips ° and

15 all the brushes being contemporaneously
in tread upon drum faces of similar arrange- 15
ment, substantially as set forth.

In testimony that we claim the foregoing as
our invention, we have hereunto signed our
names this 25th day of August, A.D. 1890.

THOMAS CARPENTER SMITTI.
BENJAMIN D. ACKER.
In presence of—
7. NORMAN DIXON,
LEWIS ALTMAIER.




