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To all whom it may concern :

Be 1t known that I, Taro. N. VAiL, of Bos- '

ton, in the county of Suﬂolh and State of Mas-
s'whusetts, have invented certain Improve-
ments in Electric Multiple-Switch-Board Sys-
tems, of which the following is aspecification.
My invention relates to an organization of

electric circuits and apparatus for direct in-
~tercommunication by means of speaking-tele-

phones, which is known as a ‘‘telephone-ex-
change’’ or ‘‘central-office’’ system, the cen-
tral St‘lblon being connected by means of tele-
oraph or telephone lines extending in differ-
ent directions, with a number of separate sub-
stations situated at various points within the
territory which the central station is designed
toserve. The organization and arrang ement
of the wires, switches, and mstruments in the
central office enable the operator or attendant
who is there constantly on duty to place two
sub-stations in direct electric communication
with one another at a moment’s notice when
called to do so by a subseriber at any of the
sub-stations. This is done by means of suit-
able switching or connecting devices.

In Letters Patent issued %o me March 14,
1882, No. 255,056, I have deseribed a switch-
board in which the connectors between any
two circuits consist of metal plates interleaved
with nou-conducting plates, the whole being
surmounted with a small metal plate to rep-
resent the line-circuit.
~ Inother applications for Letters Patent, filed
of even date herewith, I have deseubed an
improvement on the above switch-board, in
which the connecting-plates are Superseded_ by
strips or wires, an annunciator of peculiar
construction and capable of being electrically

‘reset from a distance, together with cireuit ar-

rangements for operating thesame. Therefore,
*thhounh these mstrumentwhmeq are descr 1bed
in this specification and are employed in con-
nection with the system shown and claimed
herein, I do not specifically claim them.

My presentinvention provides more particu-
larly for the application of switeh-boards of the

class reierred to In a system of multiple switch-

boards. In such a system all the wires enter-

-1ing the office run to each of a series of switch-

boards. One operator is capable of taking

-charge of a definite number of circuits, with
complete devices for signaling

(N0 motiel.)

and receiving |

scmber’s lme, has a branch or loap line run-

ning to the board of the same operator, to the
end of that each operator may connect the cir-
cults 1n his especial care to any other circuit

entering the station without leaving his board

and w1th011t communication with any other
operator.
cuits enter the central statior, there may be five
separate switch-boards, each of which is in
charge ofaseparateattendant. Ateachofthese
qepamtp boards are the terminal signaling fa-

| cilities of two hundred wires, and also bmnches

or loops from the eight hundred other wires
entering the office. Such a system,because all
the wires entering the office are represented
at each board, 1s called the ‘* multiple-board
system.’’ ILike othertelephone-exchange sys-
tems, it requires signaling apparatus to denote

to the operator a subscrlber’s call, apparatus
for sending outgoing signals, and switch de-

vices for conneetmﬂ any two lines together.
In addition to thls, the multiple System T'e-
(uires some suitable means of ascertaining at

each board whether or not-the line 18 in use at

any other. By the use of my present inven-
tion all of the foregoing ends are conveniently
and easily fl,ceompllshed

In the drawings which "LCOO]HP’L}H y and form

a part of this specification, Figure 1 is a rep-
resentation in perspective oi the switch-board
used in my invention.

For example, if one thousand ecir-

n. Fig.1"isa detail show- .
ing the operator’s cord and connecting-plug.
Fig. 2 is a diagrammatical plan view of the
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switch-board with the supervising-telephones

and apparatus for sending outgolng signals.
I‘lg 3 18 a sectlonal Bl@V‘Lthll of the swn.;bhnn*
apparatus shown in Fig. 2. Fig.4isa dmﬂmm
showing the connections of two eircuits at each

of two boards.

Kigs. 4* and 4° are detail view

olo

of one kind of connecbm -plug which may be -

employed, together Wlth a portion of the con-

dueting cord and stub, indicating the detach-
ability of the plug. I‘lﬂ b 18 a diagram of

93

two circuits repr_esenbed at two boa,rds each

of which is already connected with some other
subscriber’sline. Fig. 5*1sa diagram showing
the position of theline-annunciator when two
connecting-plates and a *‘ring-oft”’ indicator

IOO

are used. Fig. 6, Sheet 3, is a skeleton diagram

representing two circnits connected together
by a mtch together with the branch exten-
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- drawing showing how several switch-boards
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sions by which the said connection may be su- | in pfactice the shelves will be filled, as one

pervised. X¥ig.7 is adiagram of the signaling
apparatus and circuits adapted for use with
the arrangement shown in Ifig. 6. Fig. 8is a
diagram of the signaling and telephone cir-
cults adapted for use with any exemplification
of my system. Fig. 9 is a diagram showing

the signaling apparatus and ring-off signal in

elevation, and as adapted for use when two
connecting-strips are used; and Fig. 10 is a

complete may be arranged in a central office
with reference to one another. Fig. 11 is a
diagram showing a modified form of plug-sock-
et and try-circuit, and Fig. 12 is a vertical sec-
tion of said plug-socket. -
In Figs. 1 and 2, A represents a switch-
board of the type described in my prior pat-

~ ent, which I have hereinbefore cited, and in
20

the separate application filed herewith. It
consists of a series of conducting plates, strips,
or bars, C, piled upon a non-conducting base,
A, and alternated with non-conducting plates

A% Theuppermost plate is also non-conduct-

25

30

ing, and 18 surmounted by a series of small .

line-plates, L, each of which represents and is
united with aline-wire. In thesystem which
1 now describe these line-plates are divided
into four segmental pieces, each of which is
totally severed from the others, only one thus

‘being the line-plate proper. I also have in

Fig. 1 shown the operators’ transmitters T’ as

“being supported on standards at two of the

'35
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cornersand at the center of the board, although
I do not restrict myself to that arrangement,
sinceit may be frequently necessary to increase
the number of line-plates and to cover the en-
tire surface of the switch-board with them.
The transmitters may then either be placed
upon the auxiliary operating-boards B or sus-

- pended from any suitable point above the
 board. | |

45

The connecting-plug P is attaclied to a cord, |

¢, extending from the switch s, which is capa-
ble of being turned upon either of the studs

orw’, one of the said studs being connected with.

. the telephones, and the other with a source of

| s

electricity, for the purpose of sending outgo-
ing signals. (See IKig. 8.) This plug, when

inserted in the holes through any one of the

line-plates, 18 adapted to make contact between

- the said plate and any predetermined connect-
~ 1ng strip or bar C,

55
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Attached to the switch-board A are a’'series
of shelves, S, whereon the line-annunciators
« and the disconnecting or ring-off coils or
annunciators b are arranged. I have shown
these shelves disposed at one side of the board;
but they are not necessarily so placed, but may
be constructed round the center of the board,
or even at any distance from the board, pro-
vided they are within range of vision of the
operators. DByremoving them fromthe fourth
side of the board I am enabled to use four op-
erators—one on each side. In Fig. 1 I have

shown but one annunciator ¢ and ring - off

annunciator 1s required for each line, and one

ring-off indicator & for each pair of connect- 7o
1g-strips C. | - - -
The annunciators «a, as fully described in a
separate application for Letters Patent, which,
as already stated, 1 have filed of even date
herewith, are, in‘addition to the ordinary heli- ~s
ces which are adapted to be included in the
line-circuit, provided with an auxiliary electro-
magnet, ', arranged in the circuit of a’local
battery, the wires of which run to two of the -
segments of the line-plate. The circuit 18 at go

| these plates normally open, and is adapted to

be closed by the first contact of the connecting-
plug which connects for a moment the two
segments. The auxiliary magnet, by means
of its armature and a lever actuated thereby, 85
18 adapted to lift the drop-signal of the annun-
clator ¢ when fallen, and thus to replace it,

ready for another call.

As described in my former patent of March |
14, 1882, the switch-board connecting-plugs go
are of different lengths. If two connecting-
strips C are used in each connection, 50 as
to make a loop including a clearing-out indi-
cator, the plugs must be provided in pairs,

~one of the plugs being of a length adapted to gs

connect with one strip of the pair, and the
other plug being adapted to make contact with
the other strip. If, however, but one strip be
used, as 1n Iig. 6, the contact-piece of both
plugs of the pair must be at a similar point in 1oc
each—that 1s, the plugs must be electrically

0f the same length.

Figs. 2, 8, and 9show the connections of the
signaling and telephone apparatus.

The connecting-strips O, when used in pairs, 105
are each united with wires extending upward
to the auxiliary or signaling board B. Oneof
these wires, 15, may be terminated on the sur-
face of the said board by a stud or anvil, %/,

with a permanently-attached branch wire, ¢, 110

leading to one of the spring-jaws . The com-
plementary wire 14 likewise leads to a simi-
lar stud, £, and the opposing spring-jaw f,

| through the ring-off indicator-coil b, thus

completing the loop. Any two lines connect- 115
ed together on this plan will, then arriving
first at the line-plates, be connected by means

of their plugs with the two connecting-strips

C, and then through the loop formed by the
wires 15 and 14, the spring-jaws f, .and thein- 120
dicating-coil 0. A series of keys or spring
circuit-closers, k—one for each stud %’ on both
sides—are united by the wires 18, the said
wires all being in turn branched from the
main wire 19 of an electrical generator, M, 125
which 18 preferably, as shown, a magneto-gen-
erator, but which may be, if desired, a bat-
tery. The current from the said generator
may be directed to the lines through the con-
necting-strips C when the keys are depressed. 130
Two metal bars, I I, are fixed along the mid-
dle of the board—one on each side of the |
spring-jaws jf—and these form the two open

annunciator 6 upon the shelves; but of course | terminals of a telephone-loop, I, which in-
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20

Although in Fig. 2 the lines indicating said |

loop are drawn fall, 1t must be undelstood

that circumstances flequently arise when 1t
becomes desirable to use the telephonesinthe
operation of a single circuit; and it is obvious
that in such circumstances. the loop arrange-
ment 18 not the most desirable. The repre-
sentation shown in Fig. 2 must therefore be
regarded merely as illustrating the principle
whereby the telephones may “be looped be-
tween two lines by forcing the two spring-
Jaws f apart and against the bars 7 l*, when 1t
18 clear that the telephones are thus intro-
duced between the two connected lines.
above contingencies are provided for by the
1nstrumentaiities and cireuits shown in Fig. 8,
which shows the actual construction of the
loop{indetail. Thewiresgand ¢ lead from the
connecting-strips C, and each are attached to

~thespring-jaws/. "I‘hese jaws,thoughnormally

closed and In contact with one another, may

- be pressed apart and forced into eonteet with

.25
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the bars [ and * by the pressure on the knob
K, which at its lower end is furnished with a
non-conducting wedge,*. Tach pairof spring-
Jaws 1epresent11w 2, eeuple of line-plates is

-similarly furnished with a knob, K, so that

the entire number are rang ed 1101:10 the bars
! I in the frame or standard ', A wire, [,

leads from the bar ¥ to the transmitter T',and

from thence through the cord ¢* and 1eee1v
ing-telephone T te the button-switeh §', and

by means of the said switeh, when tur ned on-

to the stud », back to the bar I, completing’
the loop. The calling keys and button shown
in Kig. 9 are, for the sake of clearness, omit-
ted in Fig. §, being represented only by the

wire 19, whleh 1S shown as 1eec11nn* out from

the GBI}GL:LBOI' M.

The arrangementsfor calling or SPeakmn over
a single hne by means of the g 10111:1(1 -circuit are
as follews The plug P is "Ld‘lpted of course

of being severed from the cord ¢, to which, in
the drawmgs, it is attached. 'This cord leads
to the button-switch s, ¥ Vhl@h may be turned
to elither of the studs » or v'. When turned
to o', 1t connects the plug electrically by the
wire 17 with the generator M, and to earth by
wireg. When turned onto u, the cireuit is by
wire 43 to plate ¢, then by wire { to transmit-
ter, by cord ¢ to the telephone T, back to the

switch §', then to stud ¢', wire 16, and through

battery Z" and wire ¢ to ground, thus af-

fording a ground-circuit for the telephones.

The plug 1 prefer 18 of the electrical construc-
tion indicated in Figs. 4* and 4"—that is, al-
though the shank r is of non-conducting ma-
term] a metallic plate, m, insulated from all
other eonduetms, crosses the end of the plug,

whiely, 1n practice, 18 more of ataper form than
that shown in the drawings.
the plug 1s also of metal, and i1s perforated
longitudinally, so as to be eapable of ready
attachment to or detachment trom the cords

tion, 7,

The

The handle of

“cludes the telephone T and the transmitter ’1" | conducting-piece, ¢, makes the contact with

the line- plate and a second and lower projec-

malkes contact Wlth the conneetmﬂ-
plete C.

The path of the Severel circults 1s delineated

in I'igs. 4 and 5. Two line-wires are shown
as entering the office and as passing through
two switeh-boards. Intering at 1, the line-
wire passes at once to the annunciator «,
thence by wire 2 to segment-z of the line-plate
I, through spring j to segment ¢, then by
wire 3 to segment 2z of the hne phte B at the
second bOEle thence by spring j, segment y,
and wires 4 end g to ground.

Both of the line-wires shown are designated

70

79

.80

by the same letters, and follow a similar

course, except that one of the wires runs to the
plates I and the other to the plates ¥. It
will be of course understood that these wires

85

may successively pass through any number of

switch-boards. It must be understood, also,
that, although 1 have shown but two lines, as
many lines as may be required may be simi-

larly connected.

G0 .

Attached to ea,e]j Splln j isashort non-con-

ducting pin, ¢, which pmJeets throvgh the

a,peltme between the two segments 2 and g,

and extends for a short distance into the hole
h. Thisis adapted to be impinged against by

“entrance of the plug into the hole, and acts to

force and maintain the spring j away from the

plate z when a plug 1s inserted, thus severing
‘the line froin 1ts ground-connection.

A wire, 6, 18 led from the battery Z and

05

100

br anches, by the main wire 8 and the lateral

wires 7, to the Segments z of all of the line-
plates. -

- All of the seg ments w belennmﬂ to the line-
plates ot each main line are connected together

105

by a wire, 9, and then by a wire, 10, to one

side of the eumlmry or resetting mfw*net a of
the annunciator, the several retmn -wires 11 of

| the said annuneiators being all united together
for insertion in the holes &, and is capable of

to lead to the other pole of the battery Z by

wires 12 and 13. The object of this arrange-.

ITIO

ment is the automatic replacement of the an-

nunciator-signal by the act of inserting the
plug, the plate m of the plug being edapted to
unite for a moment the two Segment;s w and z,

15

and thus to close the circuit of the battery Z

and actuate the resetting-magnet a’. A limit-

‘pin is placed behind each of the line-plate
springs 7, and all of the limit-pins of the same
main line are connected together by wires 5,
for a purpose which will helemmfter appear.

120

The telephone T, cord ¢, and wire ¢’ are here .

shown as being dueet]} attaehed to the bat-

tery-wire, eltheugh practically switches and

other apparatus are interposed, so as to con-

sired.
When two cenneetmn strips C are em-

‘ployed 1n conjunction with a loop including a
ring-off indicator, as shown in Figs. 8 end 9,
1618 obvmus that the signaling- ennunenbors a
‘need not be left in the compound circuit com-

¢ when the plug is inserted. A pwjeetmﬂ A pesed of two lines connected together t]JIOH'Th

125 |

nect the cord ¢ Inany w ey bh‘l,t may be de-

2 130




4

299,039

‘the switch-board, since their only use there is | ground-spring; or he may insert the plug coni-

- to subserve the purpose of a ring-off signaling i pletely in the hole of said line-plate, whenthe -

10

i 2t
1n Fig. b

device themselves. Therefore in such a case
I place the call-annunciator ¢ between the last
line-plate I and the ground-wire, as shown
Thus whenever two lines are con-
nected together the annunciators ofboth are cut

out of circuit-and the total resistance of the cir-

cuit made much less than it would otherwise be.
The arrangements I show in:Figs. 6 and 7, on

-the contrary, provide for cases where but one of

the connection-strips C are used to unite the

~ lines, when of course the regular call-annun-

.
20

25

-clators ¢ must be in the position they are
shown in Figs. 4 and 5, so as to serve for dis-
- connecting-signals. * '

~In Fig: 6 two lines, » and #’, are represented
as heing connected together. The line» comes
toitsline-plate L, and is there connected by the
plug P with the connection-strip 5 at the point

p. 'The other line, v, is likewise united hy the
plug ‘P to the same connection-strip- at the

point p, and thus the lines can work with one
another. Hach connection-strip is, however,
permanently united with a key, &, by means

of the wire ¢, and all of the keys arranged as

~in Fig. 7 may be depressed onto the plate ¥,

35

whieh, by wire 43 and switch s°, can be brought
into connection either with the telephone T
and ground or with the wire 17, generator M,

‘and ground by turning the switch to » or v/,

as may be desired. Either of the two lines or

‘both at once may thus be connected with or

signaled over.,

I may arrange any number of switch-boards
n any desirable way, and Ifind the arrange-
ment -shown in Fig. 10 very satisfactory in

Ppractice, as the operators have sufficient space

-to move and perform their manipulations,

40
45

| 50

- ment Z of the line-plate to point ¢ of the plug,

while at the same time they are within easy
speaking distance of one another.

1 will now describe the operation of my sys-
tem. | |
- A sub:-station sends g call-signal, and the
annunciator ¢ drops its shutter or signal.
I'he operator, to ascertain what is wanted,

takes the plug P, which is previously attached

to the cord ¢, and inserts it in the line-plate
hole 7-of the calling subscriber. This pushes
off the ground-springsj by the pin ¢, and puts
the operator’s telephones into circuit, the
route of said circuit being from theline to seg-

~and then through the handle H of the plag,

35

60

and through the cord ¢, switchs to studu, wire
43, wire /, transmitter T, telephone T, cord
¢, switeh ¢, and wire 16 to ground-wire ¢ and

earth.. Finding what is wanted, the operator

may now release his cord from the plug, leave
the plug inserted, and proceed to call up the
required sub-station on another line. This

- will be done by first attaching the cord ¢ to

05

the second plug ofthe same pair. Then turn-

- 1Ing the switch s to the other stud, «/, the op-

erator may be either tap with the metal han-

~ dle of the plug on the line-plate of the sub-

current from the generator will pass through

‘the cord ¢ and plug P; and if the plan of Fig.

7C

6 is employed will flow both to the line wanted
“and to the line which called, ringing the bell

-of “both and notifying one that he is wanted

‘and the other that the line he desired is eon-

—y

nected. Before completely entering the plugs,
it will be mecessary, if the annunciators are

~connected outside of the line-plates, as shown

1in Figs. 4 and 5, to'rest the metal plate m of
“each plug across the hiatus between the two

-segments w and z of the line-plate, so as to

close the local -circuit of the battery Z, and

‘thereupon reset the annunciator. This local

circuit will thus be completed from one pole
of the battery by wires 6 and 8 and branch

wire 7 to segment x; then by the small plate

m of the plug to segment w, and then by wires
10 or 9 and 10 to one side of the resetting-he-

lix, from which it returns by wires 12 and 13

to the other -side of the battery. After the
plug 18 inserted there is no further contact
between the-segments. w and z, because that

-part of the plug which rests upon their inter-

nal surfaceis of a non-conducting character;

‘or the said internal surface of the three seg-

ments # and y may be lined with a suitable
non-conducting lining, as shown.

| Adtter call-
ing the required subscriber, the switch s

75 _ |
80
35

QO

may be turned onto the stud % to connect
‘the telephones, and the called subscriber

him, The cord ¢ may now be detached

from the second plug, and the subscribers

may converse. Should a second call for any
reason be necessary, the key % of the strip

U on which the two lines are connected may

be depressed, first turning the switch & to

the generator side «'; and if it is desired to

100

‘may be told who desires correspondence with

105

listen for a moment to the conversation, the

Same operation may be performed with. the

ITO

switch turned to the stud w, which introduces

the telephone. This will connect a ground
branch through the telephones to the united
lines ‘and enable the operator to supervise

conversation while the. communication be-

tween the twolines isunimpaired. Upon the
conclusion of the conversation either sub-

‘scriber may send a disconnecting-signal and

drop the annunciators.

If -the connection-
plates C are connected on the loop plan, the
same procedure may be carried out until the
plugs are both inserted in the hole and the

cord detached therefrom, except that it will
be necessary to unite the segments w and 2 by

the handles of the plug to close the local eir-

-cuit, inasmuch as the annunciator is on the

ground side of the line plates,and are not used

I15

120

I25 ._

as disconnecting-signals; or, as soon as the

call is received,both plugs, if desired, may be
inserted, and the remaining manipulations
made by the apparatus-of the auxiliary board
B. The operation of this apparatus, as rep-
resented partly in Fig. 8 and partly in Fig. 9,

Scriber wanted, at the same time lifting the | is as follows: Let it be supposed that one of

130
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the lines is connected mth No. 1 of the con- | distant boar ds, at all of which it is opei.

necting-strips C and the other with No. 2. To |
send an additional eall-signal to both lines at
once, either of the keys k may be depressed onto
the Studs k', these keys being connected by wire

19 with the generator to Send the calling-cur-

10

15

rent via 19, k:ey k, stud %', wire 15, connect-
ing-strip I No. 1. and plug "D’ to line- plate. L
and one of the lines, and by wire 19, key £,
stud ¥, wire ¢, Spllll jaws f, wire ¢, needle-
indimtm b, wire 14, and connecting-strip No.
2 to the other line.

If it is desired to send signals to but one of
the lines, the spring-jaws may be separated
for buta shoztt distance (not sufficient to bring
them against the telephone-bars I I*) by press-
ure uponthe knob K, and the key & depr essed
as before.” The swnal will now go to the first

-~ line when the key on the left side is depressed,

20

: 25

30

35

40

and to the second line when the key on the
right side is depressed. If the operator de-
sires to talk to both subsecribers at once, or to

listen to hear if the conversation is over, 1t 18 |

only mnecessary to press the knob K. This
presses the jaws f against the loop-bars ' I*,

and introduces the telephoues into the cir cuit |

vig, wire ¢ from the connecting-strip No. 1,

JELW f, bar ', wire [, tlensmltter T" wire I, cor d

¢’ telephone T, SWltch §, stud v, wire 13 bar

Z‘* jaw f, and wire ¢ back to the eecoud con-

neetmg strip and line. Upon the conclusion
of a conversation, one of the subscribers may
ring a disconnecting-signal, which will defliect
the needle and exhibit the signal of the indi-
cator b.

My system contemplates the combined op-
eration of a number of multiple switch-boards,
and in Ifigs. 4 and 5 two of these are 1*'ep1*e—
sented, emeh but two lines.

It is evident that occasions will f1eq1.1e1:1x1313r

- occur when the subseriber’s line wanted may

45

already be connected to a line at some other
board,and that some means must be provided
whereby any operator receiving a call for a

certain line may ascertain whether that lineis
or is not in use by some other board. Iiach

line is, it 18 frue, represented upon his own

board; but 1t is also represented at every other

| bmrd s0o that some device for the accom-

55

60

phehment of this is absolutely essential. I
effect thig by the limit-pin o and the wires 9,
running between the boards, and by the in-

telpesmon of the battery Z in the ground-

circuit of the telephomnes.
for example, the line entering the _]ine#plet-e
I calls for the subscriber on the line entering
the plate F, it is necessary first to ascertain if
F'is already in use at some other board. Re-

ferring to Fig. 4, the operator only has to
place This teleehone T to-his ear and touch
with the metal part of his plug the limit-pin

o of the line- -plate F. If I is not in use, there |

will be no click in thetelephone, because there

is no circuit completed. The incomplete eir-
cuitb can be traced as far as 113 ogoes from ground |

T Pplug I, ]_)111 o Wne to 11111113 -pin ¢ at the

(See Fig. 8) if,

ey

is thus proved that the line F is not in use.

16

Per contra, if theline wanted is in use, aclick 7o

will be hefud in the telephone when the trial
18 made, beceuse the try-circuit is completed
as follows: Fig. b, limit- 1:)111 0 of the line-plate
F at board No. 1 wire 5, to limit-pin o ab

make a eonneetlon with some other line, the
spring 4 is forced against the pin o there, com-
pleting the try-circuit to earth at G. 'Theop-
erator, hearing the consequent click, knows

the 1eq111red line to be in use, and so 1nf01ms

the person who called for it.

The modified arrangement which I show in
I‘lns 11 and 12 18 edepted for use in connec-
tlon with a form of plug-socket and plug in
which the segment z, forming the line-plate,
18 constibuted of two quedmutﬂ plates, 1*and

1°, arranged one above the other, and sepa-

rated byan infervening non- eonducbm - plate,
1°. It is thus prowded with a recess between
the two plates 1* and 1°, the non-conducting
plate not beingso large f:us the others, as Shown
in Iig. 12, The plug P, adapted for insertion
1nto thls socket, is formed as shown, with &
projecting pin, t adapted, when the plug isin-
serted 1n the hole and slightly turned round,

| to fit into the recess between the two pletes

segment 1" of all the lines.

the lower projection simultaneously making
contact with one of the connecting-strips. 1

‘board 6, and as the plug P is there inserted to 75
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avail myself of this construection to establish

another form of try-circuif, which 1n some

cases may be preferred.

F represents the line-socket at one switeh-
board, while ¥’ represents the second socket
of the same line at another switch-board.

B* is a local battery; V, a vibrating bell or
any suitableelectro-magn etlc signaling device.
The battery-circuit leads fr om one pole VI
wire 20 and branch wires 21 to the lower line-

bettely -pole a wire, 24, leads to one screw of
the vibratory bell V and from the other bell-
terminal another WIre or cord leads to the plug

| P. TFrom the main line L a wire, 23, leads to

a series of studs, 22, one of which is pleced at

each line-plate. 'When the plug is inser ted
in the socket, and its pin £is turned so that it
restsin the recess between the upper and lower
segment, said pin ¢

unites the two segment-plates 1* and 1. I,

now, at any other Doard it is desired to ascer-

tain 'whether the line L is in use, the operator
takes his plug P and touches the stud 22 of
the line I, with it, thus closing the local cir-

cuit from the bettely B* via wire 24, bell V,

wire 25, plug P, stud 22, wire 23, p]ete 1'-,
plug- pmt plate 1‘-" wire 21, and wire 20 to
the battery, and ceuemﬂ‘ the bell to ring; but .
if the line ehould not be in use at another
board, the two plates 1* and 1" will of course
be Out of contact with one another, the circuit
will be open, and the bell will not 111:10
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From the other .
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t makes contact with and -
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1t will be undelstood that the ehenh of the

G, wire ¢, battery Z, wnec cord ¢, telephone pluo P must either be of non-conducting ma-
terial, or else the 0t11e1 three seg mente “must
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‘made only with the line-segment.

be lined with some suitable non-conduector, so |.of conducting connecting-strips and: non-con-

that when inserted in the hole contact will:be-
I' have

- shown many ecircuits and wires in the draw-

- confusion would result.

IC
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ings, and if these were in practice intermixed
with the apparatus, it is obvious  that much
It is, however, well:
understood by those skilled in the art of elec-

trical engineering, that these wires can read- |
tiple switch-board constructed as herein de-
seribed; of a series of annunciators to give in-
‘coming signals—onefor each line—and means.
for automatically resetting the said annunci-
‘ators, whereby they are adapted to subserve

ily be arranged in the switch-board symmetri-
cally, and that my representation is diagram-
matical. It is also apparent that many other
manipulations in addition to those I have in-

dicated may be performed in my system, and:

that the two plans of arranging the connect-
ing-strips C may be combined with one switch-

- board often-to advantage. :

One great advantage over other systems

- which i8 attainable by my arrangement is the
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much greater number of subsecribers’ lines

~which can be terminated and served on one
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board, for in a system employing upright

boards operators.can only be arranged at the

tace of the board; whereas by the employ-

ment of my plan they can be stationed upon
four sides of the board, if necessary. .

- L'am not aware that heretofore any practical
means-have been devised for the combination,
with a.switch-board of the character specified,

- of suitable organizations of manipulating ap-

paratus, whereby such board may be adapted
for use in-a multiple system, and this fact has
militated against the introduction of boards of
this class into extensive use. -

I have so far described the connecting-plugs

as being all adapted for attachment to and de- |

tachment from the cord ¢, which I use both to
test for line in use, and also to call and con-
verse with singlelines. I may, however, with-
out departing from the spirit of my invention,
provide plugs which are not so adapted, and

‘which have solid handles, and in that case I
fit the cord ¢ with a permanently-attached
- metal plug, which is alike adapted. to bridge

the hiatus between the segments w and #, for

the purpose of closing the local cireuit to reset

the annunciator, and also to send call-signals
and to connect the felephones to line by man-

ual contact with the handle of the detached

plug, when said detached
any of the plug-sockets.
- I claim as of my own invention—

1. Inamultiple-switch system fora telephone
central station, the series of horizontal switch-
boards, each furnished, as described; with an-
nunciators for a definite number of lines, and

plug is inserted in

with line-plates equaling in number and con-

nected with every line entering the station,
the auxiliary manipulating-boards provided
with apparatus for sending outgoing signals
and for telephonic communication, and means,

any other board, substantially as described.
2. In a multiple-switch-board telephone-ex-

-change system, the combination of a horizon-
tal switeh-board composed of alternate layers |

1
|

as indicated, whereby an operator at one board |
‘may ascertain whether any line is in use at

el .
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ducting insulating-plates, the whole surmount-
ed by line-plates, with annunciators for receiv-

1ng incoming signals, means for sending out-

going call-signals, and other means, substan-
tially as-indicated, for connecting the central-

station telephones with one or more lines, as
“spectified, and-for the purposes.set forth.

3. The combination, with a horizontal mul-

the purpose of a disconnecting-signall.

4. The combination, in a multiple-switch-
board system,of the divided line-plates,spring-
contacts for normally connecting two of the
segments- of said line-plates, circuit-connec-

tions uniting the spring-contact of the line-
plate at each board with the main part of the

line-plate- at the next, a limit-pin for each
spring-contact, and a wire connecting all: the

{ limit-pins of the same line together, with.the
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telephone, its cord and:plug, and a battery-in
a normally-open earth-cireuit, whereby each

line may be tested before use, substantially
as specified. | - |
5. Incombination with the conneeting-strips

of a horizontally-disposed switch-board of the.

character hereinbefore described; the said

strips being arranged in pairs, a generator of
‘electricity,keysfordirecting the current ofsaid

generator to the said strips, and a normally-

closed loop-circuit ineluding a spring-circuit

changer and a disconnecting-indicator extend-

1ing from-one strip of the pair to theother, for

the purposes set forth.

6. In a multiple-switch-board-exchange sys-
tem, the switch-boards  consisting of inter-
leaved conducting-strips,and insulating-plates
surmounted. by line-plates, combined with the

flexible cord and the detachable connecting-

plug, the latter being adapted,when inserted,

to unite one segment of the line-plate with

one of the connection-strips, and with means,
substantially as deseribed, whereby call-sig-
nals or telephone-signals may be transmitted
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to the line through the said cord and plug,

for the purposes described.

7. The combination, substantially as here-

inbefore described,with a series of telephone-
line_circuits, of switching devices for connect-

1ing any two of said. circuits.in pairs through
@ loop including  a disconnecting - indicator,

and means for introduecing the central-station
telephones into said loop,whereby the central
office may supervise conversation passing-be-

| tween any two lines. |
8. The combination, substantially as here-

inbefore described, of a series of line-plates,
each representing a telephonic main line, with
connecting-strips, constituting the normally-
open ends of a loop, including a disconnect-
1ng - indicator, devices for introducing tele-
phones into the said loop, plug-connectors for

uniting any two line-plates with any pair of
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the said connecting-strips,means,as indicated,
for sending call- Slgnals through the loop si-

horizontal switch-boards of the character de-

scribed, means, as indicated, for receiving in-

mnltaneoney to line through both line-plates, | coming and for sending outgoing call-signals,

and other means whereby the sa1d loop may be

severed and call-signals sent to either line in-

dependently, for the purposes specified.

9. Thecombination,inatelephone-exchange
system,with the operators’ telephones, and an
electrical generator, of the spring-jaws Jf and

knob K, the branch wires 43, the switches s
and s, the oround-wire g, key k, and the con-
ducting cord and plug, all auenﬂed as de-

seribed, whereby the same Gelling and con-
versing apparatus may be used for working
upon a single grounded circuit, and also for op-
erating two circuits when connected together,
dlSpGDSlI]ﬂ‘ with the eentral station ﬂ*round as
described.

- 10. Thecombination,ina switch-board ¢com-
prising alternating hyers of connecting-strips
and non- oonduotlno plates, of the compound
line - plate CODSIStlI]U‘ of a number of quad-
rantal or segmental lelSlOIlS perforated in the
center, with a connecting-plug adapted to fit
in the. Seld perforation, ond to rest mechani-

callyuponall ofthe said segments or quadrants,

and to make electrical conmot with one of said
strips, and means, substantially as indicated,
for insulating the said plug {rom all of the said
segments, except the one actually connected
with the line-wire, for the purposes specified.
11. The combination, in an electric switch-
board consisting of line- -plates surmounting a

structure of 111tellewed conducting-strips and.

insulating-plates, of the said oondnetlnn CO1L-
necting-strips, with branch circuits lefmdlnﬂ to
a key system, whereby any of the said strips
may be connected with a telephone or with an
electric generator, as described.

12. The (301]11)111‘113101], in a multiple- bomd
telephone exchange system, of two or more

other means for ascertaining at one switch- 45
board whether the line is in' use at another,

and an automatic device whereby a line-an-
nunciator located at any one of the switch-
boards may be reset {rom any one of the other
switeh-boards. | 50
13. The combination, in 4 telephone-ex-
change system, with two or more horizontal
multiple switch-boards provided each with
plug-sockets representing every line entering
the exchange, of lines extending from each jj5
plug-socket on - each board to the plug-socket
of the same number on the next board, and
contact-springs permanently connected with
such lines, and normally maintaining the con-
tinuity of the main linethrough all the switch- 60
boards, together with normally-discontinuous
hnes——-one for eachmain line—provided with a
limit screw or pin ab each board immediately
in the rear of each contact-spring,and adapted
to limit the outward play of the same, and 63

plug-connectors adapted, when mserbed to

press aside the contact-spring, thus sev‘emnn
the main line from its normal termmetlon
through the switch-boards to earth, and simul-
taneonsly forcing the said contact - spring 7o
against the limit-pin of the normally-discon-
tinuous line, connecting the same to earth,
substantially as hereinbefore deser 1bed and for

the purposes set forth.

In testimony whereof I have signed my name 75
to this specification,in the presence of two sub-
scribing witnesses, this 17th day of January,
1884.

THEO. N. VAIL.
- Witnesses: | |
THOS. D. LLOCKWOOD,

GEO. WILLIS PIERCE.
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