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To all whom it nvay conceriy:

Be it known that I, ELMER A. SPERRY, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of 11li-

¢ nois, have invented a certain new and useful
Improvement in Electrical Switches, of which
the following is a full, clear, concise, and ex-
act description, reference being had to the ac-
companyving drawings, forming a part of this

10 specification.

My invention relates to automatic switches,
and has for its object to provide an electric
switeh which shall automatically switeh out

a portion of the electrie c¢ivenit from which a |

1¢ portion of the cmrrent has heen diverted.

It is well known that the current-intensity :

upon the mainline near or at the point where

the loop or branch cirveuit leaves the main

line is only equal in the 4 and — himb or
20 limbs each side of the loop or branches when
there is no third passage or escape of the cur-
rent from somie point within said loop to that
part of the main line outside of a switch or
ouiside of the points of juncture of loop and
2z main line. In otherwords, the exact current

loop upon the main line at the one extremity
that passes from said main line in upon the
loop at the other, providing there 185 no other
20 escape, in which case, however, there is a dif-
ference, and it is this ditference or the differ-
ential aection of the currents upon the main
line at or near the terminus ot the loop that
I propose to utilize to automatically change
3t the main-line connectors from one loop to
the next or another loop. mome of the means
I employ to accomplish this result ave illus-
trated in the accompanying drawings.

Figure 1 is a diagrammatic view of an or-

40 dinary double-line switch as used I my Sys- .

tem upon the main line of an electrie-light
cireuit for the purpose of changing the elec-
trical connections from one loop to another.
Fig. 2 shows ifs adaptation for an incandes-

45 cent circuit. Fig. 3 showsa switch 1n whieh
the differential action serves to change the
contacts of the switeh onto a new loop 1n
which translating devices are located. FIlg.

4 shows a varied form of Ifig. 3, in which a

¢o second change is made. Fig. Sshowsavaried
“form of Fig. 1, in which the balance 18 upon

- cates the armafure of said magnet.

the armatuve by the equal magnetic effect of

- separate eleclro-magnets being in the main

cireuit in the path of each switch-arm.
Simtlar letters of reference indicate like
parts in the various figures.
Arepresents a generator of eleciricity; B B,
the wires of the “main line;” C(, the switeh-

Carms, and D D and D’ D’ the contact huttons

or pleces forming the terminals of the various

- loop-circuilts.

)

In IFigs. 5 and 4 D* D® indicate the termi-
nals of a second cireuit, in which the Iamps
are indicated by crosses. '

I shows an electrie magnet wound by two
sets of conduetors and so adjusted as to each
other that when the same current traverses
cach 1t opposite directions there is no mag-
netic effect from the same upon the common
core. 'T'hese two colls on the main line form
the path for the current as it goes into and
comes from the loop or branch, or a por-
tion of same, as 1s shown in Iig. 4. I© indi-
The
switehi-arms are connected by an insulated

- strip, G, pivoted to each for the purpose of
as to quantity per second passes out of the !

simultaneous movement.  Anupward projec-
tion, ', of this strip engaces the armature
and serves to retain the contact-arms upon
one set of coutaect-pieces or loop-terminals.
The spring H serves tomove the switch when
the armature releases the same. A handle i3
provided at I to facilitate the movement of
the switeh-arm.

The letters D7 DY indicate the terminals of
the final loop.

J, I and I indieate loop-¢iveuits, in which
various translating devices may be arranged.
T'he construction of the oppoesitely-projecting
lateral retaining-contaets in Fie. 4 is sueh
that as the avmature I'is raised it breaks con-
tact with (7 butengages with G~ When the
armature again drops or veturns to its former

- position, it engages the stop G° which holds

the lower extremities of the levers upon the
right side of the elongated cenfral contacts,
and npon the cirvcoit I until the armature F
is again dravwn upward, when a still further
movement of the arm takes nlace and the
loop J is brought into cireuit.

The varied form shown in Fie. § may he
described as follows: A centrally-pivoted ar-
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mature, F’/, is provided with a centralizing-
spring, L, and a laterally-projecting stop, I=,
at the extremity of a projection, as shown.
This stop engages an opposite laterally - pro-

jecting stop, G* upon the strip G, which may

be released by a movement of the stop in
either direction, upward or downward, from
the central position.

The letter M, Figs. 1 and 3, illustrates the
outside view of a loop-switeh working upon
the same main circuit, which may be like or
unlike the first. When the loop or branch is
in the normal working condition, the path of
the current is upon the main line throughout
one coil of the helix to the switeh-arm, to the
loop, thence around the loop-circuit to the
other terminal, and thence to the other switch-
arm through the other coil of the magnet
upon the main line. In practice I prefer to
wind the magnet in each switech with two
strands simultaneously, the first ends of
which are attached to the outer main lines
and the last ends to the switch-arms, or vice
versa. In this way the currents are opposite
and the magnetic effects are equal.

Having thus fully described the arrange-
ments of parts in these diagrams, I will pro-
ceed to explain their action.

‘Referring now to Fig. 1, it will be consid-

ered that the current flows from the gener-
ator A, through the circuit B in direction of
the arrows, the lower terminal being main-
tained at a higher potential than the upper
In its progress it traverses one of the
coils upon the magnet E, thence through the
switch-arm to the loop and around the same,
energizing the various translating devices
therein, thence to the other switeh-arm,
through the remaining and opposing coil
upon the magnet E, thence out upon the main

circuit. The spring II is given a tension by

the movement of the arms to the right, in
which position the system is retained by the
catch upon the under side of the armature,
which armature is placed before the core of
the magnet E,and which is attracted by the

same whenever theve is any appreciable dif-

ference between the incoming and outgoing
cuarrents. Suppose the loop I to be in an
iron bullding, for instance, and a contact or
ground exist between the wire and the iron
of the building at any point upon said loop,

as X’ or Y. As yet there is no interference
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with the normal operation of the system:;
but should another contact or ground oceur
upon the outside cireuit or any of its loops,
or even 1n the generator A, the current will
then divide, part passing between the two
points of ground, as from X to X" or Y to Y/,
leaving only a part of the normal current to
flow through one of the coils upon the mag-
net K. The current intensity in the other will
remain or even rise above the normal, owing
to the decreased resistance exterior to the
generator.
fect thus obtained serves to energize the core,
attract the armature F, releasing the stop G,

The differential magnetizing ef-
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and thus allow the spring H to draw the con-
tact-point over onto the other set of terminals,
D’ D', thus removing from circuit altogether
the faulty or grounded loop and allowing for

line, the current upon which is now led into
the other loop,J. If theoneor more co-oper-
ating grounds or crosses exist in other loops
provided with a switeh, such as has been de-
scribed, they will also be removed from cir-
cuit by changing the connection into a new
loop, leaving the line perfectly clear. How-
ever, it the other cross exists in the main line,
1ts presence being thus indicated, the same
may be removed after the plant has stopped,
1t being readily nunderstood, however, that its
operation upon a multiple circuit, such as is
shown 1n Ifig. 2, is substantially the same as
upon the series circuit just described. The
generator should be automatically controlled
in each case for best general results.

It will be readily seen from the foregoing
that this differential action of the ingoing and
outgoing currents to change the line-connect-
ors to a new loop-circuit may be utilized in
various ways, some of which are as follows:

One simple form of switch embodying the
principle as shown in Fig. 3,in which the loop
J, Fig. 1, 1s extended and working devices
are shown therein. This auxiliary cireuit
K’is thrown into cirenit whenever a ground
occurs simultaneously upon the loop K and
outside circuit. '

Ifig. 4 shows the same feature, with the ex-
ception that the arms make a still further ad-
vance upon the operation from the ground in
the loop I/, as will readily be understood.
As the laterally-projecting catch of finger F?
of the armature I rises, it loses contact with
stop G.  This allows the system to he drawn
to the right by spring I1, until intercepted by

laterally-projecting finger G2 in which POSI1~

fion the terminals of the switch-arms are in
contact with the elongated terminals D? D2
When the armature again falls, the contact
last named is broken and the further move-
ment 18 intercepted when the ecatch 3 is
reached by that of T2 The electrical con-
nections have, however, as !
changed, but simply slide along upon the
elongated terminals D’ D’. TUpon the second
operating eround in loop K this last eateh is
broken and the main-line circunit is again
changed to the final loop J.

The alternate form shown in Fig. 5 illus-
trates an alternate form of differential mag-
netic devieces. Two magnets are so adjusted
astoact equally and opposedly upon a common
armature centrally pivoted and so organized
that when a movement takes place in either
direction from this central position the switeh
mechanism will be released. This is accom-

plished by alaterally-projecting finger, G2 and
an opposite laterally-projecting cateh, E?, con-
nected with the armature. -

It will also be readily understood that con-
tact devices may be provided other than the
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arms herein mentioned—as, for instance,
Springs or merveury - contacts — without de-
parting from the spivit of my invention; also,
welghts could be used in lieu of springs; but
1n all eases I prefer that the magnet E should
be in the main eirenit and not in the loop or
branch circuit.

It 18 important that the operating-magnet

should be constantly in the main eirveuit in or-
cler that 1ts action may continue long enough

1o break any current which might arise from

the switehing out of the loop.

What I claim is—

1. In combination with a double switeh
adapted to be operated by a spring or equiv-
alent, a catch organized to oppose said spring,
and an electro-magnetic core wound with two
colls of equal magnetizing effect, which are
placed one in the ecircuit with each switeh-

arny, said magnet placed so as to control and

operate the cateh, substantially as and for the
purpose specified.

2. An electrical switch provided with two
simultaneously-moving arms, a retracting de-
vice previously energized, an armature oper-
ating a catch to retain said arms in opposition
to said retracting device, and differential
electro-magnet in cirenit with each of the two
arms of said switeh adapted to control the
sald cateh, as and for purpose specified.

5. In combination with the main cireuit, a |

duplex switeh forming a connection between
sald main circeuit and a loop or branch cireuit,
a differential magnetic system, the opposing
helices of which are in electrical connection
one with each arm of the switch, and an actu-
ating mechanism, said magnet placed so as to
control and operate the actuating mechanism
and the latter to operate the switch, substan-
tially as and for the purpose specified.

4. In a duplex switeh, the combination, with
simultaneously-moving switch-arms, of a re-

tracting device, a catch to hold the came, and

& Mmagnet operating sand catch having two
helices, one in circuit with cach switch-arm,
substantially as and for the purpose specified.
5. L'wo loop or branch circuits terminating
each in two electrical contacts, in combina-
tton with a duplex switeh the arms of which
are adapted to operate in connection with said
contacts, and which are in connection with
the main circuit through two electro-magnetic
helices which oppose each other, and connect-
img mechanism consisting of the cateh and
spring or 1ts equivalent for operating said
switeh, said magnet placed so as to eontrol
and operate the cateh, substantially as and
for the purpose specified.

6. The duplex switeh, substantially such as
described, in combination with two differen-
tially - acting elecirie helices, the cirenits
through which being thoze passine the arms
of the swifch, said magnets being located be-
tween said switch-arms and the points of pro-
duction of the electrical currents upon the
circeuit, substantially as specified and shown.
7. The combination of a main line with a
service-loop thereon, a duplex switeh whose
arms complete the connections with the main
line, a differential magnet through which the
loop-current passes in opposite dirvections, a
retracting-spring connected with such switeh,
and a catehtoholdsuch switeh, said eateh con-
trolled by the magnet, so as when released to

release the switeh and permit the loop to be

cut out of the main line.

In witness whereof T have hereunto sub-
seribed my name this 20th day of November,
f&. I) 1880,

ELMER A. "PERRY.

Witnesses:
(+EO. LAWRENCE, Jr.,
J. . MARsH.
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