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HENRY JANSEN IHAIGHT, OF NEW YORK, N. Y.

ELECTRIC SWITCH.

SPECIFICATION forming part of Letters Patent No. 467,504, dated January 28, 1892,
’ Application filed December 24,1890, Serial No, 375,728, (No model)

To all whom it may concern:

Be it knownthatl, HENRY JANSEN HAIGHT,
of the c¢ity, county, and State of New York,
have invented- certain new and useful Im-
provementsin Electric Switches, of which the
following is a specification.

The object of the present invention is to
produce a switch for use in connection with
electric indicating,telegraphing, signaling, or
telephonic cireunits, wherein a plurality of
loeal eireuits are connected with one or more
line-cireuits. ‘

The object of the iinproved switch isto cut

out a loeal cireuit or a group of local cirenits

without affecting the continuity of the line-
circuits. _ . ,

The improved switch and its mode of ap-
plication are illustrated in the accompanying
drawings, wherein—

Figure 1 is a plan view of a switch-board,

showing the improved switch in its closed

position. Tig.2isa similar view showing the
switeh in its open position. Figs.3 and 4 are
vertical sections of the switch-board and
switch in planes at right angles to each other.
Tfig. 5 is a diagram showing the improved
switches in connection with a system of cir-
cuits for electric indicating. Fig. 6 is asimi-
lar diagram showing a modified arrangement
of electric indicating-circuits.

First will be described the mechanical con-
struction of the improved switeh, and then
its mode of operation and connection with
the systewms of ecircnits, »

A is a switch-board of suitable insulating
material, such as wood, and of a proper size
and shape. To this switch-board is attached
a perpendicularly-projecting spindle B.

C is a switch as a whole, which is mounted
and turns on the spindle B, being held and
guided thereon by a metallic plate D and the
head E of the spindle.

The central hub or body portion F of the
switeh, which immediately surrounds the
spindle, is composed of hard rubber or other
suitable insulating and non-conducting ma-
terial. To this hub F is seeured a metallic
crank arm or lever G, which carries the ma-
nipulating-knob II, of hard rubber or other

non-condueting material. The huband arm
G serve as supports for a plurality of metal-
lie contaet-plates, which are insulated from
each other as required, and which partake of
the rotary movementsof the hub and manipu-
lating-arm. S

J and K are two branch arms of a single
contact-plate, which is secured to the hub im-
mediately beneath and in contact with the
manipulating-arm. These contact-arms.are
thus in metallic and electric connection with

| the spindle B,since the metallic head K there-

of is in frictional contact with the upper sur-
face of arm G. These contact arms or plates
J and K extend out from the hub opposite to
the arm G. '

L and M are two contact-plates on opposite
sides of the-hub, which are -attached to the
hub, as shown in Fig. 4, so that they are in-
sulated from each other. I

Beneath the knob H the arm G carries a
curved contact-plate N, which is supported
from the arm by means of a hard-rubber
screw O, which screws into the knob II, a
hard-rubber washer P being interposed be-
tween the arm G and the contact-plate N.
This plate has two apertures Q.and R, the
functions of which will hereinafter:appear.
The plate N, it will be seen, is insulated from
the other contact-plates J, I, Iy and.-M, . The
movement of the switeh in either direction is
limited by a stop-pin s, which is located Dbe-
tween the two contact-arms J and K.

Co-operating with the plate N are three
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electrodes @ b ¢, which are secured to the -

board A. When the switch occupies the po-
sition shown in Fig. 1, the electrodes o and ¢
are both in contact with the plate.N. The

-electrode b, however, is not in contact, regis-

tering with the aperture Q. Consequently
the two electrodes a and ¢ are in electrie con-
nection with each other through the plate N,
Electrode « is connected by wire 1 and bind-
ing-post-I’ with main-cireuit wire 3, and elec-

trode ¢ is connected by wire m and binding-

post m’ to local-circuit wire 4. Consequently
in the position of the switeh shown in Fig. 1
main-eireuit wire 3 is connected with local-
circuit wire 4. 'When, however, the switch
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is moved to its open position, as shown in
Fig. 2, the electrodes ¢ and b are in contact
with plate N and electrode c is cut out,since
it registers with aperture R. Electrode b is
connected by wiren and binding-postn’ with
main-circuit wire 6. Consequently when the
switeh is in this position the main-circuit
wires 3 and 6 are conmnected and the local-
circuit wire 4 is cut out. "

The contact-plate L. co-operates with the
electrodes d and e. The electrode e carriesa
spring-metal tongue T,which atall times bears
upon the plate L. Electrode d is connected
by wire o and binding-post o’ with local cir-
cuit 5, and electrode e is connected by wire
n? and binding-post #»’ with main-circuit wire
6. When the switch is in its closed position,
Fig. 1, wires 5 and 6 are connected; but when
the switch is in its open position, Fig. 2, the

connection between wires 5 and 6 is broken,

local wire 5 being thus cut out.

The contact-plate M co-operates with elec-
trodes f and g. The electrode f carries a
spring-metal tongue U, which at all times
bears upon plate M. Electrode fis connected
by wire p and binding-post p” with main-cir-
cuit wire 8, and electrode ¢ is connected by
wire 7 and binding-post " with circuit-wire
9. When the switchis in its closed position,
Fig. 1, wires 8 and 9 are connectéd; but when
the switch is open, Fig. 2, the connection be-
tween wires 8 and 9 is broken,the local wire 9
being thuscutout. Itwillhereinafterappear
that the line-circuit, of which wire 8 isa part,
is not broken by the opening of the switch.
The central spindle B is connected by a wire
¢t and binding-post ¢’ with a main-circuit wire
11. The contact-plate J co-operates with two
electrodes h and 2 and the contact-plate K co-
operates with an electrode j. Electrode h is
connected by wirew and binding-postw’ with
loeal-cireuit wire 10. Electrode<is connected
by wire w and binding-post p” with main-cir-
cuit wire 8. Electrode 7 is connected by wire
2 and Dbinding-post &’ with local-circuit wire
16. When the switeh isin its closed position,
Pig. 1, both local wires 10 and 16 are in con-
nection with main wire 11, while the direct
connection from main wire 8 to main wire 11
is broken at electrode 2. When the switeh is
open, Fig. 2, the connections between local
wires 10 and 16 and main wire 11 are broken
at electrodes h and j, respectively, while a di-
rect communication is established between
main-circuit wires 8 and 11 through wire w,
electrode 1, plate J, and spindle B. It will
thus be seen that when the switch is closed,
Fig.1,the main wires 3,6,and 8 are connected
with local wires 4,5, and 9,respectively. The
main wire 11 is connected with twolocal wires
10 and 16, and there is no direct connection
between any of the four main wires. When,
however, the switch is open, Fig. 2, all five of
the local wires are cut out, the two main wires
3 and 6 constituting part of one main circuit,
aredirectly connected, and the two other main
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wires 8 and 11, constituting part of another
main circuit, are also directly connected.
Thus a single movement of the compound
switch controls the operativeness of a large
number of circuits.

Several details of construction may be here
referred to. The contact portions of the sev-
eral contact-plates J, K, I, M, and N are made
of thin spring metal, so that proper contact
with the fixed electrodes is insured. The wire
connections between the fixed electrodes and
the binding-posts are indicated only by dot-
ted lines and only in Figs. 1 and 2. It will
be understood that these connections are made
under the switch-board A in the manner usual
in switch-boards. In order that the main
wires may be readily distinguisbed from the
local wires, the binding-posts for the main
wires are made higher than those for the local
wires, as shown in Figs. 3 and 4.

The diagrams, Figs. 5 and 6, will now be
deseribed. In these diagrams the switches C
and the fixed electrodes are shown; but the
switech-boards, binding-posts, and wire con-
nections between the binding-posts and elec-
trodes are omitted. The circuit-wires are
shown connected directly with the electrodes
and the pathsof the current through the con-
tact-plates are indicated by dotted lines. In
both diagrams the switches are shown as
used in connection with electric indicating
systems which in their main features are
now old and well known. The systems illus-
trated are substantially the same as those
set forth in Letters Patent of the United
States granted to me December 16, 1890, and
numbered 442,880 to 442,883, inclusive. These
electric indicating systems are used for the
transmission to a plurality of stations of in-
formation capable of being rendered intelli-
gible through the movement of the indicesof
electric indicating-instruments. For exam-
ple, such systems have been used for the
transmission from a central station to a plu-
rality of receiving-stations of stock quota-
tions, meteorological indications, and the like.
In such systems a number of electric indicat-
ing-instruments are employed at each station,
each having a suitable scale for the indica-
tion of a particalar character of information,
and each having an index capable of move-
ment in either direction, which on being
moved by electricimpulses designates, in con-
nection with the seale, the information trans-
mitted from the central station. Intheindi-
cating systems shown in the present case all
of the indicating-instruments at each station
are electrically connected to a circuit-closing
instrument, the movable circuit-arm of which
determines the indicating-instrument, which
for the time being is in electric communica-
tion with the central station. All of the cir-
cuit-closing instruments at all of the stations
are arranged in seriesand are in electric com-
munication with the central station. Accord-
ingly there are two ecircuits connecting the
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several stations with the central station, the
circuit-closing-instrument circuit and the in-
dieating-instrument eireuit. .
In each of the diagrams, Figs. 5 and 6, a
main or central station is shown at the right
and twolocal stations atthe left,each station
being equipped with the proper instruments,
which are shown diagrammatically only.
There are employed at each station aninstru-
ment MC, called by me a “multiple - circuit
closer,” and a plurality of electricindicating-
instruments I.. Each indicating-instrument
Iis an instrument of well-known character
and construction, having an index X, which
is capable of a step-by-step movement in
either direction and which co-operates with a
suitable graduated dial Y, toindicate the in-

formation for which it is furnished. - The in-

~dex X is moved in opposite directions by

20

25

means of two electro-magnets ¥ z and suit-
able well - known intervening mechanism.
There are at each station as many of the indi-
cating-instruments as circumstances require;
but only two are shown for the purposes of
illustration. Allof the magnetsy 2z of all the
indieating-instrumentsat one station are elec-
trieally connected in multiple to a wire 15.
Each of these electro-magnets is connected by
a separate and independent wire 14 with a
fixed electrode v of the multiple-cirenit closer

““MC. Theobjectof the multiple-circuit closer

35

is to bring the magnets y 2 successively into
the same circuit which includes the wire 15.
To this end it is provided with a cirenit-clos-
ing arm Z, which is in' communiecation with a
wire 13. This ecircuit-elosing arm Z is given
a step-by-step movement in a singledirection,

- so that it may be brought into contact with

.. 4o

" is in cireuit.

the several electrodes v.. Whenever the cir-
cuit-closing-arm Z is at rest, one of the indi-
cating-magnets ¥ 2z of one of the instruments
Opening and closing this -cir-

- enit will-accordingly demagnetize and mag-

45

.may be.

netize the particular magnet ¢ or z which is
in circuit; and consequently move the par-
ticular index X forward or back, as the case

-~ hereinafter specified. Thestep-by-step move-

- 6o
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ment of the circuit-closing-arm Z is effected

by means of an electro-magnet W and suit-
--able intervening mechanism of any well-
" known.character.

The magnet W is located
in alocal circuit, which is controlled by means
hereinafter specified.- These indicating-in-
struments and their circuits as thus far de-
seribed are not here claimed, not being new
in this application. o :
Referring now to Fig. 5, the several cir-

- cuits and their connection with the;indicat-
Jing-instruments, multiple-circuit closers, and

compound switches will be described. -MB is
a main electric generator at the cenfral sta-
tion, one pole of which is-connected by wires
1 and 2 with a switch-point s’. §’is a hand-
operated switch co-operating with switch-
point §’, and it is connected by main-cireuit

This circuitis controlled by means

-pound switeh C at the central station.

wire 3 with electrode a of the switch C. This
switch at the main or eentral station is shown
closed, so that the main wire 3 is in circuit
with local wire 4.  Loecal wire 4 is connected
with the coils of the aetuating-magnet W of
the multiple-circuit closer MC at the central
station, from which magnet also leads the lo-
cal wire 5. Local wire 5 is connected through

‘the switch with the outgoing  main-circuit

wire 6. This wire 6 is a line-wire, and it ex-
tends to the first (or intermediate) local sta-
tion and is connected with the incoming
main-circuit wire3 thereof,the incoming wire
3 of a local station being a continuation of
the outgoing main wire of the preceding sta-
tion in the series. At the intermediate local
station the compound switch Cis shown open.
Consequently incoming main wire 3 is con-
nected directly with outgoing main wire 6,
which leads to the next local station in the se-

Ties. Consequently the multiple-circuitcloser

MCat theintermediate local station is cut out.
Atthesecond or terminallocal station the com-
pound switch is closed, so that the incoming
main-circuit wire 3.is connected with the local
wire4, which leadsto the actuating-magnet W
of the multiple-circuit closer at this local sta-
tion. Thereturn-wire 5 from magnet W iscon-
nected with outgoing main wire 6, which (this
being the terminal local station) is connected
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to earth by the ground-wire 17. The cirenit .

iscompleted through the earth (or by a special
return-wire) and wire 18, which leads to the
opposite pole of the generator MB. The
main-eircuit wires 3 and 6 thus constitute a
single circuit, which may be diverted to in-
clude in series the actuating-magnets of the
multiple - cirenit closers MC of all or any
lesser number of the stations in the system by
means of the compound switches. When this

‘main eireunit, which may be termed for con-

venience the “multiple-circuit-closer cireuit,”
is established, the circuit-closing arms Z of
all the multiple-circuit closers in .the circuit
are simultaneously and synchronously moved
by the manipulation of the switch S/, the
movements of the arms Z being effected in a
manner-well known and which will be found
fully described in my aforesaid patents. The
effect of - this manipulation is to bring into
circuit with the arms Z at each station cor-
responding magnets y.or z of corresponding
indicating-instruments I, as shown in the dia-
gram,- : ;

- The circuit which controls the movementsof
the indices of the indicators I may be con-

‘veniently termed the “indicating - cireuit,”

and is as follows: Wires 1 and 7 lead from
the main generator MB to the switeh-point
&% with which co-operates a switeh 8% This
switch is connected by wire -8 to the com-
The
compound switeh C at thecentral station be-
ing closed, main wire 8 is thereby connected
withloeal wire9, whichleadstoarelay-magnet
RM, from which the local wire 10 leadsto the
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electrode 7 of the compound switch C. Wire
10 is connected by switch C with the incom-
ing main indicating-circuit wire 8, leading to
the compound switch C of the first interme-
diate local station. Since the compound
switchi of this intermediate local station is
open the local-circuit wires 9 10 thereof are
both cut out and the incoming main wire 8 is
connected directly by wire w, and the switch
C with the outgoing main indicating-circuit
wire 11, which leads to the next and termi-
nal local station. Consequently at the inter-
mediate local station the relay-magnet RM is
cut out. Thecompound switch C at the termi-
nal local station being closed, the relay mag-
net RM at said station is in cireuit, the ecir-
cuit connection being through wire 8, through
switeh C, wire 9, relay RM, wire 10, switch
C, wire 11 wire 17 to earth, and throucrh wire
18 to oppOblte pole of 0'eneratox “\IB Con-
sequently main wires 8 and 11 constitute the
main line of the indicating-eircuit, and this
main line can be controlled to include any,
all, or none of the relay- magnets RM by
means of theseveral compound switches, and
theindicating-cirenititself isalways continu-
ous in whichever of its two positions each of
the compound switches may be.

The relay-magnets RM included in the in-
dicating-cireuit are operated by the manipu-
lation of the hand-switch S%. The excitation
of the relay-magnets closes anewcireuit,which
may be considered and termed a “ shunt-in-
dicating circuit,” which is as follows: The ex-
citation of the relay-magnet RM at each sta-
tion which is in ecircuit closes a shunt-circuit
and a portion of the current is diverted into
this shunt-indicating ecirenit. A portion of
the current leaves the local wire 9, enters
shunt-wire 12, and thence goes through the
relay-magnet armature-lever through wire 13,
circuit-closing arm Z, wire 14, actuating-mag-
net 2 or ¥, as the case may be, of one of the
indicators I, through wire 15 and wire 16 to
the electrodejof the compound switch. The
wire 16 is connected by the compound switch
to the main indieating-cirecuit wire 11, which
leads to the local stations in series. At each
local station where the compound switch C is
closed there is the same diversion of the cur-
rent into a shunt-indicating circuit whichin-
cludes one of the local indicators. The pas-
sage of the eurrent through the indicator-
magnets moves the indices thereof in a well-
known manner, all of the indices of the sev-
eral indicators in the circuit moving in uni-
son., When the compound switech C is open,
as at the intermediate station, the wire 16 is
cut out, as shown. The compound switches
C are thus seen to be specially adapted to a
system of electric circuits, wherein there are
two main circuits which are always in opera-
tive condition, and a plurality of local cir-
chits which are cut out of operation when the
switch is open and which when the switches
are closed constitute portions of the main
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circuits, the direct connections of the main

circuits being then closed.

Aside from the employment of the com-
pound switches, the general system of cir-
cuits as thus far described differs from the
systems set forth in my aforesaid Letters Pat-
ent in one respect only. 'The location of the
indicator-magnets in a shunt to the circuit
which includes the relay-magnet which con-
trols said shunt-eircuit is new in this appli-
cation.

Fig. 5 also shows means not shown in my
said patents for moving the indices at each
station independently of the main switeh §*
and the relay RM. LB is a local battery
which issituated in a branch circuit 19,which
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includes a local switeh S° and switch-points® -

and which is connected with the local-cir-
cuit wires 13 and 14, so as to exclude the re-

Jlay-magnet RM and itsarmature-lever, but to

include the multiple-circuit closer MC and
the indicator I. This enables the position of
the indices X to be corrected in case they
should become different from the positions of
the indices of corresponding instruments at
other stations.

The compound switches not only enable
any station to be cut out of the system with-
out affecting the other stations, but also serves
to protect the instruments from lightning.
For this purpose, also, additional switch-
points s* and s' are provided for the switches
S’ and 8% said switch-points being connected
to earth by wires 20 and 21.

The diagram Fig. 6 shows a few modifica-
tions in the circuits. At the central or main
station (at the right) the local wires 4 and 5
do not connect with the primary actuating-
magnet W of the multiple-circuit closer MC,
but with a relay-magnet RM2 This relay-
magnet controls a local cirenit 22, which in-
cludes a local battery I.B* and the primary
actuating-magnet W. Therelay-magnet thus
controls and actuates the multiple - circuit
closer through the local circuit 22. The in-
dicator-magnets y 2z are not located in a cir-
cuit which ineludes the main generator MB,
but are in an exelusively local circuit includ-
ing the local generator LB, this local circuit
being controlled by the relay RM, and also
by the hand-switch S% which is located in a
branch around the relay, as in Fig. 5. This
arrangement of local circuits for the multi-
ple-cirecuit closer and indicators is not new,
being set forth in my patents above named.
This arrangement, it will be noted, involves
an omission of the local wire 16, so that the
electrode 7 and contact-plate K of the com-
pound switeh C are in this instance without
function. At both of the local stations in
Fig. 6 the circuit connections for the local
wires 4 and 5 and the magnets W are the
same as in Fig. 5. The circuit connections of
the local wires 9 and 10 are, however, differ-
ent from Fig. 5, and also from the main sta-
tion in Fig. 6. At each local station in Fig.
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6 the relays RM and local batteries LB, with '

their adjuncts, are omitted.  Wire 9 is con-
nected directly with wire 15, (being practi-

cally a continunation thereof,) and wire 10 is

conneeted directly with wire 13, (being prac-
tically a continuation thereof.) The wire 16
is also omitted at both local stations, so that
at each local station the electrode § and plate
K is without function. The essential opera-
tion of the compound switch may therefore
be thus stated: There are two main circuits
3 6 and 811, and at each station two local eir-
cuits 4 5 and 9 10. When the compound
switeh is open, there is direct connection for
the two main circuits, and both local circuits
are cut out. When, however, the compound
switch is closed, the direct connections of the
main circuits are broken. The main circuit
3 6 is completed through the local circuit 4 5,
said local circuit then constituting a part of
said main circuit 3 6, and the other main cir-
cuit 8 11 is completed through the local cir-
cuit 9 10, said local circuit then constituting
a part of said main circuit 8 11.

I claim as my invention—

1.“T'wo main electric circuits and two local
electrie circuits, one of said local circuits be-
ing a multiple-circuit-closer cireuit and in-
cluding the operating means of a multiple-
circuit-closing instrument and the other of
said local cireunits being an indicating-circnit
and including the operating means of an in-
dicating-instrument, said multiple-cirenit-
closer circuit co-operating with said indicat-
ing-instrument ecircuit, substantially as set
forth, whereby the operativeness of said in-
dicating-circuit is determined by action of
said multiple-cireunit-closer circuit, and said
main and local circunits all terminating in
electric terminals or fixed electrodes on a
single switeh-hoard, in combination with a
compound switch located in said circuits for
controlling the same, said switch in its open
position cutting out both of said local circuits

and closing said main circuitsand said switeh |

in its closed position breaking said main cir-
cuits, but closing said local circuits in such
manner that each local circuit becomes a
part of one of said main circuits, each main
circuit being completed through one of the
loeal circuits, said compound switch. having
contact-plates movable therewith, substan-
tially as described, which co-operate withsaid
fixed electrodes or terminals of said several
cireuits, substantially as set forth.

-2, Two main electric cireuits 3 6 and 8 11,
two local cireuits 4 5 and 9 10, and fixed elec-
trodes a, b, ¢, d, ¢, f, g, I, and %, said electrode o
being connected with cireuit-conductor 3,
electrode b being connected with circuit-con-
duetor 6, electrode ¢ being connected with
circuit-conductor 4, electrode d being con-
nected with circuit-conductor 3, electrode e
being connected with . cireuit-conductor 6,
electrode f being connected with circuit-con-
ductor 8, electrode ¢ being connected with
circuit-conductor 9, electrode h Deing con-

nected with circuit-conductor 10, and elee-
trode¢being connected with circuit-conductor
8, in combination with a eompound switeh
having an open and a closed position, said

switeh having contact-plates J, I, M; and N

movable therewith and insulated from each

-other, said plate J being always connécted

with circuit-conductor 11 and adapted to be
brought into and out of contact with said
electrodes i and 4, successively, said plate L
being always connected with said electrode e
and adapted to be brought into and eut of
contact with said electrode d, said plate M be-
ing always eonnected with said electrode f
and adapted to be brought into and out of
contact with said electrode g, and said plate
N being always connected with said electrode
a and adapted Lo be brought into and out of
contaect with said electrodes b and ¢, success-
ively, substantially as set forth.

3. A main electric circunit 3 6, having ter-
minal electrodes a, b, and ¢, alocal circuit 4 5,
having terminal electrodes ¢ and d, and a com-

pound switeh having an open and a closed -

position, said switch carrying contact-plates
L and N, which establish a direct connection
between said terminals of the main circuit

-and eut out the local circuit when the switch

is open, and which, when the switch is closed,
break said direct connection between the ter-
minals of the main electric circuit and estab-
lish connection hetween the terminals of the
local and main ecircuits, respectively, so that
the local circuit censtitutes a partof the main
cireuit, in combination with a main electric
circuit 8 11, having terminal eléctrodes f, 1,
and B, a local circuit 9 10, having terminal
electrodes ¢ and h, and contact-plates J and
M, carried by said compound switeh, which,
when the switch is open, establish a direct
connection between gaid terminals of the main
circuit 8 11 and cut out said local cireuit
9 10, and which, when the switch is closed,
break said direct connection between the ter-
minals of said main ecircuit 8 11 and estab-
lishi connection between the terminals of the
main cireuit 8 11 and of thelocal circuit 9 10,

respectively, so that the said loeal circuit con-

stitutes a part of said main circuif, substan-
tially as set forth. ,

4. The compound switch having a eontact-
plate having two contact-arms J and K and
an electric conduector 11, with which said con-
tact-arms are in constant connection,in com-
bination with fixed electrodes hand j, both of
which are in connection with said contact-
arms when the switeh is closed and both of
which are cut out when said switeh is open,
electric conductors 10 and 16, in connection
with said electrodes h and j, respectively, an
electrode 2, with which said arm J eo-operates
when the switch is open, and an electric con-
duector 8, in connection with said electrode 4,
substantially as set forth. '

5. An electric switech having the contact-
plate N, having apertures Q and R, in com-
bination with fixed electrodes a, b, and ¢,
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and ¢ being in contact with said plate, and b
registering with aperture Q when the switch
is in one position, and « and b being in con-
tact with said plate, and ¢ registering with ]
aperture R when the switch isin its other po- |
.sition, substantially as set forth.

In witness whereof I have hereunto signed

467,504

my name in the presence of two subsecribing
witnesses.

HENRY JANSEN ITAIGIIT.

Witnesses:
ARTHUR S. BROWNE,
GEO. R. BYINGTON.




