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SPECIFICATION forming part of Letters Patent No. 263,926, dated September 5, 1882,
‘ Application filed Ji une 2, 1882. (No model.) ‘

To all whom it may concern :

Be it known that I, HENRY B. LYTLE, of
Boston, in the county of Snffolk and State of
Massachusetts, have invented certain Im-
provements in Telephoue Signaling Appara-

_tus, of which the following is a specification.

My invention relates more particalarly to

- improved methods and appliatces to be nsed
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in the practical operation. of a teleplone-ex-
change or central officé.. It has been found
generally convenient in operating such systems
in large cities to divide the total number of in-

. coming subscribers’ lines into groups cf any
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suitable number aud to connect each group
with a switeh-board by itself and assign each
individual group to the exclusive charge of an
operator whose duty it is to receive calls, re-
spound thereto, signal the desired subscribers,
and connect one line with another for the pur-
pose of intercommurrication.  If upon theoc-
casion of any subsédriber desiring to converse
with another and making known his desire to

the central station the desired subseriber is

found to be in the same group, the operation
is simple, being personally supervised by the
operator who received the call, and who has
the lines of both subseribers before him. If,
on the contrary, the line of the desivred sub-
seriber e connected with a separate group, it
is necessary that a common conductor shall
be prepared between the two switeh-boards

- with which both linés may be connected, and

which thus furnishes a link of communication
between them. It is also necessary toprovide
ineans whereby any operator in-charge of a
switeh-board in a central office is enabled to
communicate with anyotheroperatorstationed
in charge of any other switch-board to desig-
nate to the said second operator which oné of
his lines is desired, and to request bim to
place such line in connection with the switch-
boald of the first operator by means of one of
the. common conductors extending between
the two switch-boards. A nutivber of these
comuion condnctors areusually providedin the
shape of metal bars crossing all entering lines
and extending to all switch-boards in the cen-
tral office. To effect communication between
the different operators it has been the practice
heretofore upon the receipt of a call-signal

from a subseriber requiring a line connected
with another board to write the number of the
required line and all other necessary informa-
tion upon a ticket prepared for the purpose,
which is then conveyed by a messenger to the
operator in charge of the seecond board. ~This
plan involved many messen gers and great con-
sequent confusion and noise, and hence is ob-
jectionable in practice. i
The object of my present invention is to pro-
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vide a thoroughly practical substitute for the -

ticket and messengersystem of transfer which
shall at the same time be noiseless and be
completely under the control of the operators.
L propose, also, so to extend the scope of such
transfer that ic may be also employed with an
equal degree of success between the different
central offices of a city or between central and

‘branch offices as between the different groups

of any individual office, since it is obvious that

thedifference between the conditions is merely.

one of degree and not of kind.

My invention consists in placing at each in-
dividaal switch-board in a central office, or at
each office in a series of offices, an annuneiator
capableofbeingoperated fromany otherswitch-
board, and a series of circuit-closers adapted
to close the cirenit of a battery through the
annunciator of any particular switch-board or
office, thusnetifying theoperatorofsuch switch-
board that some other operator has a commu-
nication to make to him. o

It further consists in combining the opera-
tor’s telephones at each separate switch-board
with the circuit-closers in such a manner that
the act of signaling any special switch-board
shall also place the telephones of the signaler
in position for oral communication with the
operator signaled.

It also consists in the combination, with the
devices hereinbefore enumerated, of a separate
circuit-closer at each switeh-board normally ar-
ranged to guide any incoming signals from
other switeh-boards to the annunciator-magnet
of the receiving-board, but capable of trans-
ferring the cirenit eonveying the said incom-
ing signals from the- annunciator - magnet
branch to a second branch, including the tele-
pbones of the signaled switeh-board.

In the drawings by which this specification
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ig illustrated, Figurel is an outline of the gen-
eralexternal appearance of three switeh-boards
furnished with my improved appliances. Tig.
2 is a theoretical diagram of the arrangement
of cirenits. Fig. 3 is an elevation of the cir-
cunit-closer which controls the incoming signals,
showing the left circuit-spring arranged to
make contact when the circuit-closer isupright.
Fig. 4 shéws in section the arrangement of the
circuit-closers controlling the outgoing signals,
adapted to stand normally clear of the springs
on each side and capable of being turned in

_ either direction; and Fig. 5is a plan view of
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the cirenit-closers and annuuciator with their
respective connections.

The circuit-closer which I prefer to use is
that patented by Adolphus G. Snell, May 18,

11880, No. 227,851, and although I have shown

it in Figs. 3 and 4, 1 do not claim it as my in-
vention.
In Fig. 1, A, B,rand C are separate switch

“boards or tables in the same office, with which
any desired number of subsecribers’ lines may

be connected in groups. Bach switch-board is
composed of a series of vertical metallie strips,
¢, and a series of horizontal strips, b, crossing
the vertical .strips, but normnally insulated
therefrom, the two sets of strips being fixed
upon a base-board, a.
the several line-wires entering are attached,
and the line- cirenits thus continue through
the vertical strips and annunciator-magnets d’
normally to the ground, in a manner well un-
derstood. The horizontal strips, or as many
of them as may be required, are connected to-
gether seriatim throughout all the switch-
boards by the wires 0, or any suitable con-

_ ductor, to form connection-strips, by whichany
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line-strip in one switch-section may be united
with any line-strip in any other switch-sec-
tion by the attachment of connectors at the
points of intersection between the horizontal
conneeting-strips and the desired line-circuit
strips. At the side of each sectional switch-
board I arrange upon a base-board, D, a series

~ of circunit-closers, /, and an annuneciator, d,which

50

I will now specifically describe.

Referring to Figs. 3, 4, and 5, D is a base-
board of suitable size to be easily placed at
one side of the desk of each switeh-board, and
at its upper end is an annunciator, d, of any

. desired form, which is adapted to give a sig-
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nal when an electrical currentis passed through

its coils. Arranged on the base-board D is a
series of circuit-closers, /7, £, and /3, equal in

numberto half the namber of the switeh-boards
to be served. At the lower end of the base-
board is an additional circuit-closer, f, identi-
cal in character with the others, but having
different, electrical connections. I prefer to
construct the circuit-closers as shown in the

~ Tigs. 3 and 4, in which the lever Lis hungon

a pivof, I/, in the standard %, and has a han-
dle extending outward, by means of which the
circnif-closer is operated. Below the pivot is
a spring, s, which acts against the lower end

To the vertical strips’

of the lever throngh an interposed sliding
piece, 4, so as to force and hold the said lever
to the central position, but yet allow it to be
turned in either direction. DBy a screw, §', in
metallic connection with the base of the lever
a wire from any desired point may be attached
thereto.

¢ and ¢ are flat springs, fixed to the base D
by the bolts ¢ and %, and in permanent con-

circuit-wires being fastened to the bolts by the
compression of nuts and washers s* and s’
The lowest circuit-closer, f; on each base-board
D is placed some little space from the others,
and its left-hand spring, ¢, for a purpose which
will hereinafter appear, is bent inward, so that
it is normally in contaet with the side j of the
circuit-closer, as shown in Fig. 3.

The arrangement shown in Fig. 4 is that of
all the other circnit-closers f7 f2 f?,in which the
lever is normally out of contact with both
plates g ¢'.  ltis evident that by using circuit-
closers of this construction any wire perma-
nently anited to the lever may be put in con-
neetion with any other wire united to the
spring-plate on either side by the simple act
of turning the lever oun the required side untii
it makes firm contact with the spring g or ¢'.

On each base-board D the flat springs. on
each of the circuit-closers, with the exception
of the lower and separate circuit-closer, f; are
designated by letters A/ B/ (¥, corresponding
-with the letters designating the several switch-
board sections, and the letters at each base-
Dboard are similarly arranged. The same or-
der of lettering is maintained upon all the
base-boards irrespective of which switch-see-
tion in the system they are attached to.

All of the plate-springs, which upon any of
the boards are designated by the same letter,
are connected with one another and normaliy
to one wire of the annunciator at the switch-
seetion indicated by such letter. For exam-
ple, all the plate-springs which, at each of
three switch-sections, A, B, and C, are marked
A’ are in permanent contact by suitable wires
with one another, and also in temporary and
normal contact with one terminal of the an-
nunciator at A switch-board, and, moreover,
by the action of the operator at that switch-
board, may be transferred from the annuancia-
tor-contact toa new contact connecting with the
operators’ telephones. The lowest circuit-clos-
er, f, at each switch-board has its lever per-
manently united to that one of the springsof
the upper set of circuit-closers which is repre-
sented by its own letter, and, by means of the
left-hand plate, ¢/, to its own annunciator d.

The instrument shown in Tig. 5 has a suffi-
cient number of circuit-closers to admit of be-
ing operated in a central office having six sep-
arateswiteh-boards, designated respectively A,
B, C,D,E,and F. Itis provided consequently
‘with but three circuit-closers, 1/, /% and f* each
circuit-closer having two contact-springs, ¢ g'.
The lever of /7 controls the springs marked A’

nection with the circuit-wires below, the said .
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and B, that of f2 controls ¢/ and D/, and that
of f3, B/ and K. : It has a separate closer, f,
also provided with two contact-springs, g and
g'. The leversof the upper circuait-closers are
all connected together and with the plate-
spring g of the lower circuit-closer, f, by a wire,
1,and to the operators’ telephones by another
wire,17. Thecontact-springsof each of the up-

percircuit-closers are each conuected tosimilar:

springs at all ot the switch-boards which are
marked with the same letter, and also to: the

. lever of the lower ¢ircuit-closer, f, of the board

represented by that Jetter. Thusin’the ﬁgureﬂ
the. spring marked A’, at switch-board A

connected by wire 5 to the A plates on every
board, and also by a wire, 2, to the lever f, at
board A. The spring B’ has a wire, 3, leav-
ing it, which, in tlie same way, extends to the
springs B’ on each board and to the lever f
on the B board, and so on ad libitum. The
spring-plate ¢’ of the lower circuit-closer is
normally in contact with the lever of said eir-
cuit-closer, which thus forms the link between
all-the spring-plates designated by the letter
A’,and 1tsown annunciator d being connected
to the Jatter by means of the wire 4, while the
other wire, 10, of the annunciator is connected
with a battery and ground. The circait-closer
/> being normally in contact with its left-hand
spring, is eapalle of being moved to the right
only. The object of bending the spring ¢’ in-
ward 1s to save time and motion by allowing

- the normal contact of thelever with the spring
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¢’ to be restored by a single movement to an
upright position..

In further explanation of the method of dls
position of each series of circuit-closers with
their concomitant annunciators relatively to
Three sets of
my apparatus aretherein represented, and the

"several instrumentalities, with their counect-

ing-cireuits, are theoretically shown. The con-
nections are as iundicated in the description
given of Tig. 5, but are fully carried out.
Thus, in the figure at the extreme left, which
represe’uts the aununciator and circuit-closers

for A board, the levers of the two upper eir- |

cuit-closers f/ and f%-are seen to stand up-
right, and do not touch the springs on either
side. They are metallically connected with
one another and to the spring ¢ of the lower
c¢ireunit-closers by the wire 1, which is contin-
ued by means of the wire 17 to the operator’s
telephone Ii and transmitter F and thence to
the ground G. The levers of the apparatus at
each switeh-bDoard are similarly connected by
wires 1 and 17 with thesprings gof-theirlower

circuit-closers and the operators’ telephones, -

and thenceto the earth. The spring A’ of the

apparatus on board A isconnected by the wire-

- 2 with the lever of the lower circuit-closer, f,
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and by the wire 5
spring

and branch wires with the
" at each of the other switch-boards.

Similarly at B switeh-board the spring B/ con-
nects by wires 11 .and 12 with the lever f of
its lower circuit-closer, and by wires 6 and

J, till it makes contaet with the plate g.

branch wires .3 with the springs B’ at the
other switch-boards; also, at C switeh-board
the spring-plate C’ connects by wire 7 and
branch wires 8 with the lower circuit-closer, f,
on its own board, and with the spring-plates
C’ upon each of the other boards. At each
switch-board the spring-plate ¢’ of the lower
circunit-closer is seen to be eonnected by the
wire 4 to its anpunciator d, and the other ter-
minals of all the annuneciators are connected
with the common returu-wire 10, leading to
battery P and to the ground. 7The annunei-
ator d at every switch-board is thus in a nor-
mally-open cireuit, extending from the ground
and battery through the annunciator, and ex-
tending in open branclies to all the other
switch-boards in the system, ateach of which,
as also at its own, the said cirenit .may be
closed, causing the annunciator to drop by
mdkmg contact with a second ground-connec-
tion, which is in practice done by turning the
requisite. circuit - closer on its pivot. The
switeh-board thus signaled may transfer the
circuit from the zumunciator to its telephones,
then by turning its lower ecircnit-closer and
breaking contact with the spring ¢ and mak-
ing contact with the telephone-spring ¢’.- For
example, the normal route of the communicat-
ing-circuits of themiddle switch-board, B,may
be traced asfollows: Starting from ground G,
it leads through battery P, wire 10, annun-
ciator d, wire 4, spring ¢’, circuit-closer f, wire
12, and Dby branch wire 11 to the spring B/ of
the upper circuit-closer f/ at B switch-board;
also, from wire 12, by wires 6 in either direc-
tion, to the plates B’ of the circuit-closers 7/
at the switch-boards A and C, at all of which
terminal points the said circuit is open. If,
now, the cireuit is so closed, by turning’ the
necessary circuit-closer at any switeli- board—-
for example, at C—the route of the completed
circuit would be as follows: From ground
and battery, as before, through annunciator d@
at B switch, wire 4, spring ¢/, circuit-closer f,
branch wire 12, wire G, spring B/ at C switch-
board, eireuit-closer f, wirel, wire 17, and the
telephone and transwmitter at the C switch-
board to earth, thus completing the circuit of
the battery through the annunciator at the B
board and caunsing the said annunciator to
fall.
thus signaled he turns his lower circait-closer,
The
annunciator-circuit is thus.cut off and a talk-
ing-circuit established from the ground at C
through the C telephones, wire 17, wire 1, cir-
cuit-closer f/, spring-plate B’, wire 6, branch
wire 12, circait-closer f at B switeh-board,
spring ¢, wire 17, and .the 1 telephoues to
ground.
ratus thos signal auy other and be responded
to.

In actnal service this sy stem Would be op-
erated in the following manner: Suppose a

If 1 wishes to talk with C, on being
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the A switch-board. He calls the central of':
fice and makes known his wish, thus: 371
with.29.” O knows that 29 is connected with
the board A, and it is necessary for him to
communicate with A and request bhim to
make the requisite changes. He turns the
circuit-closer 77 till it makes contact with the
This operation, as deseribed, both
puts lis telephone in circuit and closes the
battery-circuit, causing the A annunciator to
drop. Athenknowsthatsome operator wishes
to speak with him. It is not necessary that
he should know which operator. He imme-
diately turns his lower ecirenit-closer, f, to the
right, which puts his telephones in connection
with those of C, whereupon O transfers the.
order to A, and,after receiving the order, A:
makes the desired connection and puts up:
his annunciator for anotber call, while C

‘straightens his cirenit-closer once wmore.

I do not confine the application of my in-
vention to the establishment of eommunica-
tion between different switch-boards in the
same office, since it is obvious thatitis cqually
applicable to communication between switeh-
boards located at different offices, its opera-
tion being independent of the element of dis-
tance. o _

Itis also evident that, instead of connecting
the battery P and the telephones Eand I' with

- the ground, I may, if I so desire, connect them

with a metallic return-circuit, and soch a cou-
struetion will frequently be found convenient.
The system of cireuits, annunciators, tele-
phones, &e.,counld also be used for general com-

‘munication between, say, a number of persous
? k)

in a building or a number of subscribers on a
private line, or underothersuitable conditions,

I claim—

1. In atelephone-exchangesystem, including
two or more switch-boards from each of which
ran g group of subseribers’ lines, the combina-
tion of an annunciator at each switch-board in
a normally-open battery-circuit, a telephone or
telephones, also in a normally-open circuit,
nieans, as indieated,whereby the telephone-cir-
cuit at any switch-board may be eaused to com-

plete the annunciator - circuit at any other |

switch-board aund thus give a signal, and other
means whereby the annuaneciator-circuit may be
severed from the completed circuit and a sec-
ond telephone-cireuit substituted therefor, for
the parposes specified.

2. Thecombiunation,in a telephone-cxehange
system,inclading twoor more telephone switeh-
boards, of an annuanciator in a normally-open
battery-circuit, a series of circuit-closers at

each switch-board, the said circuit-closers De- |

ing normally connected through a telephoue
with a ground or return cireuit, a single ecir-
cuit-closer normally conneeted with the annun-
ciator, and a series of connecting-wires each
permanently connected with the single cireuit-
closer at its own switeh-board and extending
innormally-open branches toone of the cireuit-
closers of the series at each of theother switch-
boards, for the purpose specified.

‘3. At each of two or more switch-boards, the
combination, snbstantially as hereinbefore de-
seribed, of an annunciator in a normally-open
battery-circuit, a teleplhone or telephones in a
second normally - open eircuit, aconnecting-
wire extending in normally-open branch wires
to each switch-board of the series, a circuit
closer or changer permanently attached to the
gaid eounecting-wire and normally uniting it
with the annunciator-circuit but adapted to
transfer it to the telephone-circuit, and a series
of circuit-closers permanently in contact with
the normally-open telephone-circnit and adapt-
ed to bring the same into contaet with any de-
sired one of the normally-open branch wires,
and thus conuect the apparatus at one switch-
board with the apparatus at another.

4, The combination of a circuit having three
or more branchesleadinginto as many stations,

‘a generator of electricity connected with said

circuit, a signal device—such as an annuncia-
tor—in each branch, a circuait-closer at each
station, and extensions of each branch to a
circuit-closer at each of the other stations,
substantially as described, whereby.at any sta-
tion the connections of said generator may be
so alterated by the circuit-closer thereat as to
operate the signal device at any of the other
stations, as set forth. A

5. A e¢ircnit having branches entering the
different stations, a generator of electricity
connected with said eircnit-signal devices—
such as annuneiators—in the branches, exten-
sions of said branches to other stations, a lo-
cal branch at each station, and a telephoue or
telephones in each local braneh, in combina-
tion* with a circuit-closer at each station for
altering the conuections of the generator so
as to operate the signal device at another
station, and for simultaneously connecting its
own Jocal branch with a conductor running to
that station, substantially as described.

6. Ina telephone system, a signal device or
annunciator, and a telephone or telephones at
each station, combined and electrically con-

nected with circuit-closers, substantially as de-
-¢ribed, said cireuit-closers comprising at each

station.a circuit-closer for simultaneously oper-
ating the signal device at a distant station and
counecting in the telephone or telephones with
a conductor ranning to that station, and a eir-
cuit-closer for breaking thesignal-circuit estab-
lished from a distant station and connecting in
the telephone or telephones with a conductor
coming frown that station, as set forth.

7. A telephone apparatus comprising a sig-
nal device—such as an annunciator—a tele-
phoune or telephounes, a circuit - closer, a con-
ductor connecting one contact of said eireuit-
cioser with the coils of the signal deviece, one
or more additional eircuit-closers, a conductor
electrically connecting the lévers of the addi-
tional eirecait-closers with a second contact-
plate of the first-named circuit-closer and with
the telephone or telephones, and binding-posts
for connecting conductors with the lever of the
first-named cirenit-closerand the contact-plates
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of the additional circnit-closers, substantially
as described.

8. The combination of a cirenit; a signal de-
viee therein, a circuit-closer, a.condactor nor-
mally connected with said eircuit through said
circuit-closer, and running to a circuit-closer
at a distance, and a branch circuit containing
a telephone or telephones, said first- named
cireuit-closer being constructed and arranged
to break the circuit through the signal device

- established Ly the circuit-closer at the distant

1y

station and to makeaconnection between the
telephone branch and the conductor running
to said distant station, substantially as de-
seribed. ]

9. In a telephone-exchange system, includ-

ing a series of connected switch-boards from

each of which radiate subscribers’ lines, the
combination of the small operators’ switch-
boards adjacent to .the main switch-boards,
the annunciators and circuit-closers on said
operators’ switch-boards, the generator of elec-

tricity,and the circuit-connections between the -

said generator, the annunciators, and the cir-
cuit-closers, substantially as described.

In testimony whereof I have signed my name
tothisspecification, in the presence of two snb-
seribing. witnesses, this 26th day of May, 1882,

HENRY B. LYTLE.

. Witnesses: '
GEo. WILLIS PIERCE,
C. H. M. HAZEL.
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