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To all whom it may concern.: .

Be it known that I, EDWARD J. HALL, re-
siding at Morris township, in the county of
Morrisand State of New Jersey, have iuvented

certain Improvements in Central-Office Appa-

- ratus and Cirouits for Telephone-Exchanges,
~of which the following is a specification.
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‘any desired cirenit.
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tory telephone service with great efficienacy,

. heretofors has been feasible.
comprises a division of the mainswiteh board

' This invention relates to apparatus for tele-
phone exchpange central stations by means of
which the entire work of the said central sta-
tion including the receiving sending and an-
swering of callsignals; the connection of main

circuits for through céoimmmuniecation; the re-
ception of disconnecting siguals and the an-
nouncement of busy lines is aecomplished.
- Its object is the performance of these sev-
eral and other essential sub-operations, all
tending to the grand resultof giving satisfac-

with speed, and with greater economy than
To this end it I
into two distinet portions, one where calls are
uniformly received and answered, containing |
the terminals of the lines with their spring-
jacks or other circuit connections, theannun- |
ciator drops and connecting appliances; and
another on which all cirenits are represented |

and at which connections resulting from eslls
received at-the first porfion are effected with
The first portion is pref-
erably subdivided into operator’s sections to |
each -of which a given number of circuits may
be assigued, and where such cireuits have
their calls answered and their connections
with others initiated; forthisreasonitis here-
inafter referred to as a ‘‘sectional switeh-
board,” while by reason of the speecinl loca-
tion of its jacks and drops in the main cir-

‘erator, and the calling”

-claims appended to this specification,

| similar diagram, showing eapecially the ar-

cuits, it is also distingnished by being called
the ‘‘terminal switohboard,” or *“terminal
board,” and it is moreover properly entitled
the “answering board’ because-all calls are -
there answered. The second portion is not
80 subdivided, but is homogeneous in con-
struction, and has a.springjack for all enter- |
ing lines, und because it is especially arranged |
to mako the required connection with thesec- |

cam kKey which 18 convenient for use

tering substation ecircuit passes first to the
connecting board springjack, and thenceto a
springjack and an annunciator at the termi-
nal board., - |
The invention also comprises the combina-
tion of such a dividedswitchboard, with trunk
conductors extending between the two parts
thereof, both main ecirecuits and trunk cog-
ductors beigg provided with independent and
double track eléctric signals (preferably vis-
ual) whereby the operator a$ any conneecting
point of either of such circuits or conductors
may be promptly apprised of connectians or
disconnectians occurring at its complemen-
tary orcorresponding connecting point, and is
therefore enabled to know whether such line
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{ or trank is or is nof already occupied at some

other point in the ofice. Also,the combina-
tion of the.above named organizations with
office instruction circuits; with main and
trunk disconnection signals: with suitable
devices whereby both the terminal board op-
substation operator
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may simmultaneously be informed that a eir-
cuit called for at the connecting board is al-
ready busy, if such be the case; and other ar-
rangements and detailed constructions all of
which are spacifieally pointed out in the

In the drawings forminga partof this speci-
fleation Figure 1 is.a diagram representing
the relative arrangement of the switchboards,
with their prinecipal circnits.. Figure 1*, is a.

rangement of trunk conductors. Fig. 21is a
diagram showing two main circuits complete
together with an office trunk; an instruction
oircuit; and. the full outfit of. visual signals
which I parpose to employ, illustrating the

. : | . 90
mqde of connecting a circuit whose call has

~been received on the terminal switchboard,

with asecond circuit at the cohnécting switch-
board.. Figs. 3 and 4 are reapectively side
and vertical section elevationsof a three way gg
in de-
termining the conneotion with any link con-
nection of any section, the call generator, the
operator’s telephone, or the disconnecting
drop. Fig. 56 shows in plan and section, a 109

.o ond circuit, I term it the “connecting switch- | compound ordouble circnitspring jack adapt-

]

board,” or the “connecting board.” Kach en-

ed for use in association with the switchboard
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circuits and trunk eonduetors'.' Fig. 6, is & | connecting board, the calls of said line may

detall in elevation of the visual indicator.
Considering first, Figs. 1 and 1*, A is the
terminalswitchboard subdivided into sections
a, a*, a’, &e.; and B is the connecting switch-
board. Any number of substation linos may
converge to the central station, but for per-

- spicuity I have in Figs. 1 and 2 of the several
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drawings shown but two; and that numberis

sufficient for explanatory purposes, since no

further principle of operation is involved id
the addition of othera. L ‘and L2 represent
these two. circuits which extend respeotively
from subsiations S and S?; I passing the
spring jack j at the connecting board, and its
jack J at section a of theterminal board suc-

cessively, and normally connecting them with

its regular call annunciator drop Z; while L#
in the same way, passes its jacks 73 J® and
veaches its calldrop Z3. From each terminal
section ¢, one or more trunk conductors as O
in Fig. 1, and O, 03, O3 Of in Fig. 1*, are ex-
tended to suitable points in front of, and ad-
jacent to, the connecting switchboards B, and
are at both of their ends provided (as will be
hereinafter more particularly specified) with
suitable connection dsevices whereby at the
terminal board end, they may be united with
any main circoit so as to form an extension
of such main circuit to & point at the con-
necting board near to the jack of the line

“wanted there, and whereby at the said con-
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necting board they may form a conveniently
manipulated union with sach. line... At each
terminal section a is also the usnal number
of link connectors consisting each of flexible
conductors having at each end a’'counecting
plugadapted tobethrust intospringjacks, and

by these, connections may be made between

any two line jacks J, if the call be for a vir-
cuit terminating on the same or the imme-
diately adjacent section on eitherside; or be-
tween any line jack J, and a trunk jack k, for
connectiona which are to be madathrough the
conneoting board.- These links ¢ are shown
in Figs. 1and 1* and a disconnecling drop D
is shown as being included in circuit there-

with. ,

I place at the connecting board springjack
of each main circuit a visual signal indica-
tor V,'whichebecomes aperative whenaver a
plug is inserted in the terminal ®oard jack
of sunch circuit, and at each of thelatter jacks
is a similar visual signal indicator V? respon-
give to thé placing of a connecting plng in
the corresponding connecting board jack of
the same line. Tbe trunk conductoys also

. are at their terminal boards provided each
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with a similar indicator v to denote & cc anec-
tion or disconnection effected at their otheér
end; and are likewise provided at their ter-
minal board ends with an annunciator drop

"7 from which they are disconnected whenin |

use, but which on the withdrawal of the ter-
minal board plug resumes 1t§ connection 80

that apon it, should a main circuit not be !

promptly disconnected from its trunk at the

ba received.

From suitable springjacks 13 at the termi-
minal board sections, order orinstruction tele-
phone circuits 12 extend to operators’ tele-

phones #* worn or used by the operators at

the connecting board. One such circuit to

each connecting board operator will ordina-
rily be sufficient, and the several stem eir-
cuits 12 may have brauches 14 to the spring

‘jacks 13 at each section, the said circuits be-

ing normally open in each springjack until
the section operator’s telephone circuit plug
is inserted in said jack. -The terminal and
connecting boards may.be in the same room,
or otherwise, as preferred.

The foregoing description generally out-
lines the essentials of my invention and re-
ferring to Figs, 2 to 6,1 will now.proceed to
specify its details of construction and opera-
fion. Two main cireuits only are indicated
inthediagram,assallarearranged and worked

in the same way, and to delineate a greater

number would, would simply complicate with-
out further elucidating the drawing. The di-
agram, Fig. 2, then represents two main cir-

cnits I and L? extending respectively from

telophone stations S8 and S* to the central sta-
tion where each passes through a springjack

7- 7% on the connecting board B, to a second

springjack J or J?on the terminal board: ¢ir-
enit L, however terminating at section a, and
circuit L? at section a*. The connecting and
terminal switchboard portions of the appara-
{us are shown as being separated by the me-
dian linex 2. Since metalliccircuifs are rap-
idly coming into general use, I have shown L2
as a metallic circnit. Lisanearth completed
circuit, but after rcaching theterminal board,
it is extended backwardly and is grounded at
g, after its extension also passes through the
jack 7 at the connecting board. All of the
springjacks vsed in this system may be made
alike, although they may be counected d4if-
ferently. |

Anywellknown form of fourcontact spring-
jack may be employed, and the plug intend-
ed for nse therewith, must also of course have
four contacts, or be adapted to control four
contacts., Fijg. b illustrates in plan and side
view a formm which I have found convenient,
and which also is the form indicated in Fig.
2. It comprises two horizontally disposed
contact springs 3 and 4 pressing normally
against resting or anvil contacts 8§ and 7; and
two.other contact springs 5 and 6 also placed
horizontally but edgewise, so that their flat
surfaces. oppose the edges of the former.

These have no rormal contacts, but so long

as the jack is at rest, may form discontinu-

ous portions of a circuit. 'The several plug

connectors shown, P, P4 and P? may all also
be of like conslructicn, and have four in-
sulated conducting surfaces mounted on a
suitable non-conducting stem 2, and each
adapted to repisisr and make contaet with
some one of the jack springs. Thus when
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the plug isinserted in its jask, the condueting
surfaces 23 and 24, make contact with the
main line jacksprings 3 and 4 respectively,
while the surfaces 25 and 20 conunecf with
the local jaek springs 5 and 6 respectively.
Moreover, when the plug is thrust into the
jack, its action in addition ta making the
said contacts, is to sever the normal contact
of the springs 3 and 4 with their respective
anvils'8 and 7, and thus.to break the nor-
mal circuit, and toform a new cireuit con-
tinuation throngh the said conduoting sur-
faces 23 and 24, and such conductors as may
lead therefrom. Tracing maln circuit 1., I
find that leaving station §, it passes by main
line L to the central station, and there leads
first to the connecting board B, where it con-
nects with spring 4 of jack 4.
ing contact 7 and conductor 1 to jack J.atthe
terminal board, from spring 4 to contact 7
thereof; thence to resting contact 8 of the
second spring of said jack, by way of the call
annunciator drop Z and its connecting wires

27 and 28; and from said contaet 8to its spring |

3 and by way of conductor 1’ to the second
resting contact and springs 8 and 3 of jack
at the connecting board and thence to earth

at ¢g. .The main circuit L? nay in like man-

ner be traced, the only difference being that

the return conductor instead of being ground-

ed, is extended back completely to station S

forining & metallic circuit. For distinction,

the two conductors thereof, extending be-
tween the two switchboards are marked /2 and
[} respectively. |

As already stated, a seriés of office” trunk

conductors extend befween the terininal board

- sections and different points on the connect-

ingboard. Butonesuch trunk isshown, that
being snfficient to indicate the arrangement,

O represents the said trunk which has a ter-

minal plug P? at its connecting board-end, and
g terminal spring jack k econnécting normally
by wires 37 and 38 with a drop zat its terui-
nal board end. It being assamed that all
main circuits so0 far as.they extend through
the central office apparatus are metallic, the
trunk necessary is also formed with two con-
ductors I and I*; ¥ joining thespring 3 of the

-jack k& with the surface 33 of the plug P% and

uniting the spring 4 with the surface 34 of
gald plug. L |

is provided with the usunal outfit of a number
of double plug link connections Y, whereby
the jacks of any two circuits or conductors
may be united to constitute a continnouns line
of conduction., Each of these comprises for
metallic circuits two flexible main line con-
ductors i/ and 72 each united ‘at its ends to

. independent contact suarfaces upon the ter-

minal plugs; the plugs P P?are hereinbefore
described, and iu the present instance an ad-
ditional conduector 10 is associated with the

. main line connecting: link counduectors for a

purpose presently to be disclosed. T1he con-

Thence by rest- -

conductor 9* joins the surfaces 24 of the two

-pluogs P and I* of each pair, there being
| shown to avoid confusion one link connection

Y only. It will now be clear that the said
plugs P> P? may respectively be placed within
any two springjacks J, respectively located
at the same or adjacent terminal board sec-
tions, and that when so placed, the circuits
represented by such jacks will be couneeted
to form « compound cirenit through the link
connection Y. Nof only so, but it is also evi-
dent that one of the plugs I” being, insgerted
in a line jack J and its associate in & trank
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conductor jack &, the plug terminal I*® of 8aid .

trunk becomes the extended terminal of the

line represented by said jack J, and may be
ingerted in any connection board jack j%

thereby eatablishing a through connection

‘Nniween the stations S and 5% of the two lines

L and 12 concerned, by way of the. terminal
board jack J of 1., the link connection Y, and
the trank conductor 1I.

Any of the well known keyboard systems
of connecting the operatoi’s call and tele-
phonic apparatus may -be arranged at each

terminal section in connection with the sev-

eral pairs of connection cords and plugs; 1
prefer however to provide for each section a
loop circuit M? extending from a call gener-
ator M; and transmitting and receiving tele-
phones ¢ and £, common to all of the connec-
tion links of said section; and with a discon-
necting or clearing out drop D and a three
way cam switch for each individual link con-
nection. The generatorloop M?extends from
the generator M which may be commog to

' the entire switchboard, te two terminal con-

tacts 7% and A* in each cam switch; an elec-
tro-magnetic resistance or retardation coilm,
being included in each lpop conductor for a
purpose to which reference will hereinafter be
made. Thedisconnecting drop D is provided
with a conductor c having terminal contaets ¢?
and ¢®. The transmitting telepbone {is usu-

allyinalocal batterycircuit,and connects with

its main lcop including the receiver {* through
an indaoction coil I; the loop conductors 40
and 41 being branched to terminal contacts
h aud A%in each cam switoch of a terminal
switohboard section. The three way cam

t switeh E, by means of which any of these ap-
| o | pliances may be connected with the link con-
Each answering or terminal board seustion -

nection Y, and thereby with any main tele-
phone circuits which may be attached thereto,
is shown in FKigs. 3 and 4; since it is not
claimed as forming part of this invention, it
is not necessary to deseribe it specifically.
Fig. 3 shows however the dissonnecting drop
contacts ¢® and ¢* the generator terminals A®
and hY, and the main line terminals d and 2
which may be placed in contact with either
of the two former, alternatively, -

It is not desirable-at anytime to introduace
any of the keyboard appliances directly into
a compound talking circuit; and the switeh
conductors are’ therefore arranged, so that

duetor y joins the contact surfaces 23 while | whenever any two lines are united by the
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link corirxecﬁion, if 'é.uy of the appliances. of

the aperator are to be used thereon, they are

connected in bridge circuit between the two
main conductors y and 4. To this end, the
two principal conductors 87 and 38 of the cam
switeh lead from points e and e® on the link
conductors # and y° respectively, and at the
points e® and ¢! branch to two sets of contacts,

One of the pairs of branches ends in termi--

nals n and n? which may connect with the
telephone loop; and the other ends in termi-
nals d and d? which connect alternatively with
the disconnecting drop or generator loop. In
the normal position of the cam lever which is
upright, the telephone and generator loops
are both open, but the disconnecting drop D
is in circuit-between the conductors v and ¥
through the contacts d, c? and d*% ¢°. In the

- . second position of the cam when depressed

40
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to one side in which a call is to besent to line,
the telephone and disconnecting drop loops
are both open, and the generator is connected
between the conductors 7 and 4? through the
contacts d i and d? h3, the origiual contacts

of d and @ with ¢? and ¢® having been forced
_apart by the descending spindle and wedge,

which projects downwardly under the in-
fluence of the cam, as shown in Fig. 3. DBut

“if the cam be turned reversely into its third

position; the telephone loop being controlled
by a Becond spindle will be closed in bridge
cirouit with the . main conductors y and ¥

throngh the contacts n, A, n? A% without open-

ing the circuit of the disconnecting drop, the
impedance of this, being sufficient to prevent
any short circuiting of the telephonic cur-
rents. Ce. |

Although it is true that while the connec-
tion link Y is employed at both ends in unit-
ing two main ecircuits, the telephone loop
(should it be connected) is indeed bridged
between its two conduotors, or in other words

is in derived circait with -the two said cir-

guits, it is also truethat when oneof the plugs

S50

P only of sach link isin use, a8 in answering
a call, the other plug remaining unused, the
telephones although connected in the same
way, are yet in direct circuit with the said
plug, the alternative route through the second
plug being ‘for the present discontinuous.
When answering calls therefore, the answer-
ing énd of the connection link Y is in faet
itgelf the telephone loop, and the answering

- plag, the plug terminal of such loop.
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The imstruction or order circuits 12, extend
between each section of the. terminal board
and the several operators’ telephones at the
connecting board. Their general arrange-
ment has already been described. This also
is here shown as being & metallie cirecuit,the
two econduictorsthereof,7and r*both extendiug
from the head telephone ¢* of the connecting
hoard to a spring jack 13 at a section a of the
terminal board. To indicate that said order

circuit passes likewise to- other sections, the |

rndimentary branches 14 areshown, connect-
ing with the conductors of circdit 12. Deing

|

405,037

common to a plurality of seclions, it is neces-
sary that this circuit shall not be normally
closed in any of its springjacks 13, and ag-
cordingly it will be seen that though the jack
shown hag all the elements of the otherjacks
of the system, the spring contacts 3 and 4 of
the main telephone eircuit are the only ones
which are attached to circuit conductors; the

others serving merely as plug guides where-.
by it becomes possible to employ the same

plug connector P in association with this jack
to give an order, as will thereafter be used to
connéct with the trunk jack 4. 1By means of
these order circuits the operations at the con-
necting board are readily kept under the con-
trol of the operator al the terminal board,
and they are constantly employed for the
transmission of orders relating to the connec-
tion of given trunk terminal plugs with de-
sireG lines.: |

There being two spriugjacks for each main
eircuit tocated at two different switchboards,
it is essential that some efficient means be
provided whereby it may promptly and cer-
tainly be known at either springjack when a
connection or a disconnection has been made
at the other, or in other words, whereby the
engaged or disengaged condition of a circuit
at either switchboard may be determined at
the other by a glance. And though not es-
sential, it is desirable also that means shouald
be provided at each conueection board jack
for promptly apprising the operator there,
that a trank conductor which has been in use,
and which is plugged to said jack, is now dis-
connected, ‘and: that such -plag therefore

| should now be withdrawn. ., Y'hese require-
| ments are met by the system of visual signals

shown, in which 4 sditable visual indicator is

closely asscciated with each connecting board

springjack 4, and is operated first, by placing
a conuecting plug in *he corresponding or
complementary jack J of the same telephone
circuit at the terminal board; and second Dby
placing the terminal plug of any trunk con-
ductor in the cornecting board jack 3. A
form of visual indicator which I have found

 well adapted for this purpose, is the self-re-

storing annunciator for which Letters Patent
of the United States No. 481,120 were grauted
to Frank A. Pickernell, August 16, 1892; or,

' if desired an -ordinary incandescent lamp

may be employed, as indicated at the trunk

‘signal of section ¢ in Fig. 1, and at section a’

in- Fig. 1*. "The former device I have illus-
trated in Fig. 6 of this specification, and it
consists simply of a short electro-magnet «
which can be included in an electric cireuit,
and whose core has a curved tapering projec-
tion'z*, extending through a hole in the shut-
ter armature a® When ourrent is passed
through the coil, the shutter is drawn up, and
when the current ceases, it is permitted to
fall; in the first case announcing a connec-
tion, and in the latter a disconnection. Such
an indicator V:placed beside its jack at the
cunnecting board has one of its coil terminals
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connected with the earth or with a return .

conductor, and the other attached to a con-
ductor f forming part of a.normally open sig-
naling cireuit which extends to the terminal
section, and there is united to the contuct

8pring 5 of the corresponding line jack J,

which spring forms normally the open end of
the cireuit, and also a cireunit ¢loser. |
The plugs P of the several plug and cord
connectors at each terminal section, each
carry, as previously explained, a conducting
surface 26 arranged to register .and connect
with the circuit closing spring of the jack J,
and the said surfaceisin constant connection
through conductor f% with one pole of a source
or generatorof electricity F,such as a battery,
the other pole of which connects with the re-
turnterminal of theindicator V of the connect-
Ing board jaok, shown as the earth through
the said return conductor with which that
lerminal connects. Thus when the plag P is
thrust into the jack J to answer a call, the
circuit closer of the ‘signal eircuit becomes
operative, and the indicator V is actuated,
announcing at the connecting Loard that snch
& plug insertion has been made,and that the
connecting board jack is blocked until the
reverse operation of said indicator which, oc-
curring on the withdrawal of said plug, and
the econsequent opening of the said circuit,
Indicates that the main circuit is once more
at liberty, 'The same connecting. board indi-
cator V sybserves the second purpose also.
It exhibits its block signal whenever the plug

terminal of a trunk conduector is inserted in

1t8 associated jack, provided that a connec-
tion is made at-the terminal board with the

Jack of said trunk; consequently should a

plug be found in & jack at said connecting
board the block signal having disappeared, it

is at once known that the terminal board end

of said trunk has been disconnected, and that

.the plug end thereof shnuld* also be with-

50
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drawn. |

It will be seeu that each visual indicator V
at the connecting board in addition to its con-
nections which have already been described,

has also a branch connection to spring con- .
tact § of itlsown jack j or 42,

This spring has
no further eonnection until a trunk plug is
placed in the jack; but the contact surface

35 of such plug is united through a con-

ductoru, associated with the trunk conductor
throughout ils length, to the normally un-
connected contact spring 5 of thetrunk jack k.

The plug I’? of each sonriection link Y is
during & connection inserted in the jack L,
and its contact surface 25, registers and makes
contaet with the said spring 5 thereof. . The
said contact surface 25 as well as the opposite
one 26 is electrically united to a loeal circuit
conduotor «w whieh may mechanically be ar-
ranged in the samne flexible cord as includes
the main link conductors 7and 2% and which

- branches from tlie battery conductor f* at the

point w® The whole then may be regarded
as a loeal automatic signal cirecuit open at

‘the trunk

two points, namely at the connecting board
Jack, and at the trunk board jack, so that the
block signal is established in the indicator V

‘when both circuit closers are operated, and

disappears when the plug is withdrawn from
the trunk jack, thusindieating that the trunk
plug should also be withdrawn from the line
Jack. In like manner each terminal board
spring jack J has its protecting signal V? to
indicate the use or disuse of its line at the
connecting board by a trunk plug.

The indicator V? has one of its terminals
connected by the wire m?® with a suitable re-
tarn conductor shown as the earth; and its
remaining terminal is ‘united directly by a
conductor m® with the spring contact 6 of the
jack 7 of its own main circuit at the conuect-
ing board. Iere the signal circuit is nor-
mally open, and the said spring 6-serves as
the circuit closer operaied by the insertion of
plug P2,

3
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So

The contact surface 36

of said plug is united by a second associate

conductorqof the trunk conductors toa trunk
conductor visual indicator v of the samne class
as the others, and through that by conductor
q* with the battery F? and by conductor g8 to
the return or earth. Ths 4ct of introducing
the trunk plug P*into a jack 7 closes this sig-
nal circuit and eauses the indicators V* and
v both to set at their bloek. position, showing

‘at the jack J that its circuit is in use at the
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connecting board, and showing at trunk jack .

 that the order given over the order circuit

10¢

to connect a given trunk plug to a given cir-

cuit has been complied with; while upon the
withdrawal of said plug, one section.of the
terminal switchboard receives the signal
‘““clear line” and the otherieceivesthe signal
““clear trunk.” DBut should the connecting
board end of the trunk fail to be promptly
disconnected after the withdrawal of the plug
P? from the jack k, the trunk annauanciator
drop 2z becomes temporarily the call receiv-
ing drop of the line connected at said con-
necting board so that the service of such
line is not neglected., A complete double
track system of automatic busy signalsis thus
provided. - .

One electrical generator alone, such as a
secondary battery is, if desired, sufficient for
all thé visnal signals, there being no special
reason for two, save that of facility of delin-
eation. The trunk signal v also has a sub-
sidiary function as will presently appear. At
the connecting board B, is arranged an ap-
paratus whereby should a called for line e
found to be already occupied, the fact inay
readily and promptly be made kndwn to the

‘terminal board operator who transferred the

call; and, if desired, also to-the substation at
whivh such call ofiginated: and in practice it
would be preferableto have several such ap-
pliances. . -

K 18 an auxiliary juck mnadelike the others,
and having electrical conductors attached to
but three of its spring contacts viz: 3, 4 and

6, Contact 0 is adapted to register and con-
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nect with conducting surface 36 of plug I,

- and therelby to be Dbrought into eircuit with

(O

battery F% It is united to the return con-
ductor of said battery by the wire 50 through
a revolving or vibratory circuit breaker R
which may Le kept in motion by suitable
mechanism (not shewn) or which in a manner

‘well understood may be organized to start its

motiorn as soon as current passes through jit.

To indircate the husy condition of the line
wanted, the plug P? is inserted in the jack K
and its battery econduetor including the indi-
cator v at the other end, is thus brought into
circuit with the intermittent circuit breaker
R, the current isintermitted through the said

indicator which is thereby eaused to flutter in’

response to the action of said circuit breaker,

~and the termina] board operator is thus vis-
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ually informed that the line wanted is oc-
cupied. It is sometimes desirable that the
calling substation should also receive & simi-
lar autoratic notification, and I accomplish
this by uniting the main apringcontacts 3 and
4 of the jack K which register with the main
cirouit conducting surfaces 33 and 34 of the
plug, to a loopcircuit extending through con-
ductors 52 and 53.in which is included any
convenient form of battery signal -transmit-
ter, and a battery F% This signal may be of
the same class as the cireunit breaker B, or it

may be an ordinary buzzer; in an organiza-

tion which has been constructed, I have how-
ever emplayed in this loop, a telephone trans-
mitter ¢, and have mounted the same in close
juxta-position to a phonograph p, which may
be in constant operation,,and arranged to re-
peat continuously into such :transmitter the
word “buasy,” “busy.” Any such'signal is

however transmitted over.the several circuit

conductors, from the trunk plug to the sub-

station and is received in the telephone or

upon the bell there, and the signal being
heard, thereiu, automatically notifies the at-
tendant that the line of the station called for
is engaged with another conneetion. These
devices however considered by themselves
constitute the subject matter of another ap-

plication for Letters Patent filed of even date

herewith by myself, conjointly with Frank A,
Pickernell for an improvement in busy sig-
nals for telephone circuits, Serial No. 448,767,
and, excopt as elements of a combination are
therefore not claimed herein.. R
The operation may g‘eﬁerally be desoribed
as follows: Station 8 signals the central sta-
tion in the usual manner. Itscircunitl asal-

~ readystated is through aspring jack jlocated

b0

on the connectingboard, extending thence to
the corresponding or complementary spring-
jack J at the terminal board A, section a, and
then to the terminal drop Z. The operator at
the terminal board inserts the answering plug
P of any connector ¢ into the jack J and re-

ceives the call. This plug is for the present

the terminal of the telephone loop, the three

‘way cam being properly turned; and the in-

structions of the substation are therefore prop-
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er]y received and answered. liat the inser-
tion of the plug in the jack Jisan occupation
of the circuit,and toforestall an interruption,
by an attempt to connect with the said cir-
cuit at its connecting board jack while such
occupation continues, theoperatorsat the said

connecting Loard are to be informed that the .

circuit of station Sis busy and the'springjack g
therefore blocked. Thisisdone by providing
that the insertion of the plug at J shall closo
a Jocal circuit in which is loeated the signal
receiver V.located in close.proximity to the
jack 7. The settingof this signal operates to
prevent the counection of circuit I at the jack
7 of connectling board B, with tbe circuit of
any other customer calling for statiom 5,

/5

80

which connection otherwise might takeplaco

and interfere with the service. A similar
electric visual indicator V*? protecting the
gpringjack J at the terminal board A is not
required to become operative,as the presence
of_the plug in the jack there, shows at once
the line to be busy; and it does not become
opemative because no plug hasbeen placed in
springjack jtoclose its circuit. ‘Fhe operator
at the terminal section a,having received the
call from station 8, finds that & connection

‘with-some other station,say 53 is desired. If

‘thecircyitsof station Sand 8*should happen to

be represented on the sameor adjacent termi-
nal boards, they may be at once connected di-
rectly with the regularlink connection orpair

“of switchboard cords Y in the ordinary way,
-and in that case the eireait 1.2 being connected

through the connecting board to the terminal

‘board, in-the same manner as iscircuit I,the

insertion of the plug in its terminal board

" jack would operate the visual signal V at its

QG
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connecting board jack and would protect the -

connection from interference there, also in .

the same manner a8 in the case of circuit 1.
But.the circuit L2 of station §? as indicated
in the drawing, is terminated at a remote ter-
minal section at,and mustbe reached through

I1¢C

the connecting board. The operater there-

fore inserts the second plug 1 of ‘the pair in
the springjack 13 of the ordering or.instruc-
tion cirenit 12, extending from said spring-
jack by branch 14 aud main 13 to the head

telophone of a switching operator stationed

af some point b at the connecting board near
to the line  wanted. Over ‘this, the said
ccnnecting board operator is instructed to

-connect line 1.2 of station S with the office

trunk conductor O, extending between the
terminal board section a to the-pointd at the

connecting board. -‘The second plug. of the

link connection Y would now- be inserted in
the jack k& of the specified trunk as shown,
and &t the connecting board the plug termi-
nal of said- trunk would be inserted in the

jack 52 of line L?of siation 8% Thisdast plug -

connection attomatically operates the visual

115
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indicator v at the terminal board end of the °

office truuk, and alsosevers the end of line L?
whichextendstothe terminal board a'and aot-

‘ustes the visuakindicator V? of said line asso-
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ciated with its terminal board jack, thereby l
adja-
cent sections a® and a®thattheline of station:

indicating to the operators at that and

- S*is'busy. It also,in co-operation with the

IO

connection at thespringjack end of thetrunk
Sets the visual signal. V- at the connecting
board jack s® to serve as a trunk disconnéc-
tion signal. If line I?should on the recep:-
tion of the order for its connection be found
at the connecting board to be already busy,

~the operator there would automatically sig-
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-nected with said busy

nal the fact to the answering operator and

-also to the calling station, by inserting the

trunk plug P in the bnsy.spring jack K,
thereby connecting the main line.L and the
trunk signal circuits to automatic devices,
sending preconcerted busy signals, by means
of the hereinbefore described apparatus con-
jack, ' Further than
the loop connection of the call generator M
with the three way cam switeh,.I have not
showmanyapecial call key device for signal-

ing substation 82 over its line L? but any of

the ordinary and well known call key devices

may readily be subjoined to or substituted |

for said cam switch and loop in a manner

well understood. | .
In conneoction with the cam E, I show that

the generator loop includes two graduating

electromagnetic resistances, and in practice

I have found it feasible to so arrange such
resistance and retardation coils, that a regu-
lar alternating current generator adapted to
efficiently ring the ordinary polarized tele-
phone bell willnot produceany material sound
in & telephone included in the same cireait;

the alternating ocurrents being so0 graduated, |

and their crests so rounded, that they do not
act upon the telephone while continuing to
efficiently operate bells. I call a genoratcr

- so arranged a graduated generatorand as the

43
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same is described and elaimed in a separate |

application for Letters Patent filed by myself
and Frauk A. Pickernell a8 joint inventors,

contemporaneously herewith and entitled an

improvement in signaling apparatus and cir-
cunits, Serial No. 448,766, no claim is made
herein for the same, o |

In the use of this apparatusafterthe order
has been given to the-connecting board op-
erator to connect a given trunk with the line
wanted, the cam E is turned to the generator
side and so left, while other calls are being
answered on other cord cognnections. Assoon
therefore as ‘the connection is made at the
conuecting board, the bell at the desired sta-
tion being connected with the generator, will
ring coutituaously until the attendant there
takes down his telephone and begins tg talk.
But when that is done, though the generator
connection continues, the two persons talk-
ing at the two connected stations are not dis-
turbed thereby, because their telephones do
not respond to the graduated call currents.
The ringing however does not long continue,
fortheoperator after havingattendedto other

|

calls, retarns to this conneotion and fluding |

7

the signal v set, knows that the connection.

has properly been completed and reverses the
cam lever, so as todisconnect the generator
and bridge the disconnecting drop across the
circuit. By this automatie ringing feature
much ime is sawed, astheoperatoris enabled
to attend to other work, while it is going on.
On the conclusion of thecommunication either

75

or both stations may ring off as usual, and

the disconnecting drop D is operated. The
operator withdraws the plugs P and P? from
the jacksJand k. The withdrawal of P opens
thelocal circuit of signal Vofline Land remov-
ing said signalliberates the jack j and restores
the normal cireuit of I.. The withdrawal of
P? opens the local circuit of gignal V of 1.3
and removing the said signal, notifies the con-
necting board uperator that the trunk plug P?
should be withdrawn from jack s Until that
plug is removed and circuit L2 thereby set
at liberty the signal v at the trunk jack k
and V? at the terminal board jack of said cir-
cuit L? remain set, but the station S? can still
signal the central station through the trunk
dropz. And finally,thetrunk plog P® having
been withdrawn from the connecting board
jack 7° the local signal cireuit of v is opened,
restoriug thatsignalto its normal state,and de-
claring the trunk condunctor to bie at liberty;
the sigual V? at the terminal bosrd end of eir-
cuit L? being in the same local circuit is alsc
restored indicating the liberty of said main
circuit L% and the normal state of said main
circuit is resumed.

go

95

 ole

I bave now fully described the invention

and its operation and claim—

1. In & telephone exchange, the combina-
tion of a terminal switchboard; a connecting
switchboard; springjack connections on the
connecting switechboard; a second series of
spring-jacks, and a series of call receiving an-
nunciators on the terminal switchboard; and
a geriesof circuitsconvergingfromsubstations
to a central station where said switechboards
are located, and each passing successively
through aspringjack at the connectingswitch-
board, and a springjack and call receiving
device at the terminal switchboard; the con-
necting board being located between the ter-
minal board and thesubstation, substantially
a8 described.

2. Thecombinationina telephone exchange
system, of a series of substation circuits con-
verging to a central station; with a divided
switchboard, consisting first of a conuecting

switchboard provided with springjack connee-

tions, one for each circuit, and second a ter-
minai or answering switchboard at which are
located otherspringjack connections, and call

receiving annunciators, one for each cireuit,

and means for transmitting outgoing ealls;
the connecting switehboard springjack of
each circuit being located at a point thereon,
external to the terminalswitchboard devices,

or between the same and the substation, sub-

stantially as described.
3. The combination, substantially as here-
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inbefore described, of an outer or connecting

switchboard fitted with springjack connec-

tions, one for each line; an inner or termminal
switchboard fitted also with springjack con-
neotions, one for each line; a series of sub-
station circuits passing through the connect-
ing board and terminal board springjacks
successively; a plug connector forming the
terminal of -an operator’s telephone circuit,
located at the terminal board, and adapted to
fit in the springjacks thereof for the purpose
of answering calls; a visual signal associated

with each springjack on the connecting board |

to indicate whether the circuit of such jack
is busy; and a circuit changer associated
with the correspohding springjack on theter-
minal board, controlling the said visual sig-
nal, the said circuit changer -heing arranged
to be operated by the act of making @ can-
nection or disconnection, by inserting the said
plug connector into the said correspounding
springjack, for the purposes specified.

4. The combination in a.telephone central
station apparatus, of an inner or terminal
switchboard divided into operators’ sections;
an outer or connecting switchboard contain-

” . .« 1 . . e n
ing springjack connections; a series of tele-

phone substation circeuits entering the central

- station each passing through a single connect-
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ing board jack to a jack on that one of the
terminal boards at which is located its call
annunciator; a series of office trunk conduct-
ors, extended from each terminal board to the

connecting board, the terminal board end of.

each being provided with a spring jack, and
the connecting board end with a flexible con-
ductor and plug, whereby the said trunks are
adapted to serve as extensionsthrough which
a calling circuit at its terminal bogrd may
connect at the connection board with called

- gircuits terminating at other sections; a'series
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of double plung and cord connectors at each

terminal section for uniting the main circuit
jacks to the office trunk jacks; and an order
or instruction circuit extended from the sev-
eral torminal board sections to an operator’s
telephone at the connecting switchboard, sab-
stantially as and for the purppses specified.

- 5. The combination in a telephone central
station, of an inner or terminal switchboard,
divided into bperators’ sections containing a
given number of springjacks or plug sockets,
each section being provided with independent
operating and supervisoryapparatus; anouter
or connecting switchboard having a spring-
jack or plug socket for each entering circuit;
a series of telephohe circuits extended from
substations, each passing first through one of

the connecting board jacks,and from thence

6o

~ sections, at their respective connecting-board

inwardly to a jack'at some one of the termi-
nal boards; an office trunk conduoctorextéended
from each terminal board section to the con-
necting board,and adapted toserve as an ex-
tension circuit through which a circuit ter-
minating in such terminal board section may
connect with circuits terminating in other

405,087

jacks; a series of link connectors at each ter
minal board section, each comprising a pair
of jack plugs.and tlexible conductors uniting
them; and an order or ingtruction cireuit ex-
tendod from each terminal board section to

an operator’s telephone at the counecting

board, substantially as deseribed. |
6. In a telephone exchange, the combina-

“tion, substantidlly as hpreinbefore described,

of a connecting switechbotrd; a sectional ter-
minal switchboard; and a series of incoming
substation lines, each c¢onnecting with &
springjack at the terminal switchboard after
passing through a similarspring jack or plug-
receiving connection on'the connectingswitch
board; with a series of plugandcord connect-
ors containing d%]ble main circuit conduct-
ors at each termibal switchboard section for
the purpose of conpecting any two circuits to-
gether through their respective Jack connec-
tions; three independent appliance circuit
loops at each terminal board sedtion, includ-

“ing respectively the operators’ telephones, the
1 call sending generator,and the disconnecting

signal device; and a three way cam switch for
each of the said plug and cord connectors, 11
a bridee circuit between the said two main
conductors thereof, controlling the connec-
tion therewith of the said appliance loops,
for the purposes spectfied. o
‘7. In a telephone central office system, a di-
vided switch apparatus comprising a termi-
nal switchboard formed in sections, at which
calls are answered and transmitted, and con-
nections initiated, each section being pro-
vided with springjacks and annunciators for

a given number of main circuits; and a homo-

genoous switchboard at which connoctions
are inade with eircnits called for, the said
switchboard being fitted with. springjacks
only, one for each entering main circuit, eact:
located on its circuit At a point outside of tho
terminal board jack of the same circuit; in
combinatioil with a series of office trunk eon-
ductors extending from springjacks at each
terminal section, to flexible conductors and
plugs located at one ‘or more points of the
said homogeneous switchboard; a series of
double-plug and flexible cord link connectors
at each terminal section for making counneo-
tions between the main circuit and officetrunk

jacks: telephonesand call receiving and send-

ing appliances adapted by suitable-switches
(one fdr each cord) to beconnected in derived
circuit with the said link connectors; and in-
struction or ordercirenits, extending between

a springjack at each answering or tcrminal.

section, to which the operator may plug in and
connect his telephones to an operator’s tele-
phone at the connecting switchboard, sub-
stantially as deseribed. _.
8. In a telephone central station switching
apparatus the combination with a terminal

switchboard at which calls are answered; a

connecting switchboard at which the connec-
vion with & desired line may be made; a se-
ries of substation lines, each passing through
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~ an intermediate springjack on the connecting |
board to a terminal springjack and call an-
nunciator at the terminal board; a series of
conduttors extended b tween the said
switchboards to connect a calling line on the
terminal board with a called line on. the con-
ard, each normally closed through
s springjack and an annunciator at the ter-
minal board, and normally discontinuons in
) cﬂnnecmng plug at the connecting 'board;
"nd a series of double plugaid ecord connect-
ors at the terminal board, the terminal plugs
of each being adapted to fit the substation
and trunk line jacks respectively, and there-

upon to nnite said lines, and disconnect their

- respective annunoiators; substantially as de-
scribed.

- -9, The combination in & telephone central
office system of n divided switching apparatus,
_ éumprlsmga termioal switchboard formed in
sections at which calls are answered and trans-
- mitted, each section being provided with an-
swerlng springjacks ‘and ‘annunciators for a
given numberof mainecireuits; anon-sectional
connectin g_a‘witchboard-'having a springjack
"for each main circuit, at which connections
with calleddines are completed cord connect-
ors fitted at each end with conmecting plugs,
located at the terminal board seotions; and a

o series of office trunk conductors extending

from an equal number of springjacks to flexi-

ble conductors and plug terminals located

suitably near the jacks of the connecting
board, and adapted toconnect with said jacks;

: 35 with a double track system of visual electric

- gignals, the said signals cemprising an indi-
cator, located in proximity to each spring-
 jack of each main circuit and included in the
ncrmally openlocal cireuit of asuitable source
of electricity, and an automatie eircuit closer
therefor mounted in the remaining or corre-
sponding springjack of thesaine line ,adapted
to be operated by the insertion of & plug into
- or its withdrawal from such corresponding
springjack; wheréby the use of any main cir-
. cuit at either terminal or connecting board is

~automatically indicated at the other.
10, The combination in a telephone central
" office system, with a divided switching

paratus comprising a terminal switehboard.

formed insections, at which callsare answered
and transmitted, each section being provided
with answering Jacks and annunciators for a
- given number of main circuits; a non-sec-
! twnalcannectmgsmteh boardhavmgasprmg-

- jack for each -main e¢ircuit at which connec-
tions with called lines are completed; aseries
of snbstation.or main circuits, each connected
with one jack on each board; a series of office
trink conductors extandmg between the sev-
eral terminal board sections and theconneot-
ing board, and adapted to connect the jacks

of one to those of the other; and detachable

link eonnectors at the terminal sections for

uniting the main circuit jacks to the office:

tronks; of an automatic visnal electric signal
aasomated with each springjack of e&ch eir-

onit; and means for aufomatically:dper&ting.
the indicator at either jackof said cireuit, by
| making a counnection or disconnection at the

other.

sections at which calls areanswered and trans-

mitted, each section being provided with an-

swering springjacks and annunciators for a

given' number of main circuaits; a non-sec-
tmnaleonnectmgsmtchboardhavmgaﬂprmg-

Jack for each main circuit, at which connec-
tions with oalled lines are completed, cord

connectors fitted at each end with connecting

plugs located at the terminal board sections,
and a series of- offica trunk conductors extend-
ing from an equal number of springjacks at

the terminal sections to flexible conductors
and plug terminals located near the jacks of
the connecting board, and adapted to connect

11: The combmatlon in a telephone central
office system of a divided switchingapparatus
comprising a terminal switchboard formed in

70
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with said jacks; with a system of ‘'visual elec- -

tric signals to .indicate at each switchboard

the condition at the other,of a given cireuit;
the said signals comprising an indicator 2880~
ciated with each springjack of each main eir-.
cait, and incinded tﬂgetlmr with a suitable

source of eleotricity in a normally open local

cironit, and a cirenit closer for said loeal eir-

cuit controllin g said indicator mounted with-
in the remaining or corresponding springjack
of said line, and adapted to be operated when
a plug is inserted in saidl Jack substantially
as described.

12, A central office syatem of circuits and
apparatus comprising the followmg elements
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in combination, an outerorconnecting switch-"

board fitted with springjack or plug socket
circuit connections; a sectional inner, or ter-
minal switchboard fitted similarly with spring-

105

jack -or plug socket connections; a series of

telephone circuits extendlug from substatlons
to the central station, each passing success-
ively first through a sprnga.ck on the con-
nooting board, second through a Bprngack
on some’ one of the terminal -board sectious,

and through a call receiving device at the lat-
ter; an 1ndepeudent series of loop connectors
ap- havmg plug terminals at each terminal board

section: whereby the springjacks of any two
“lines terminating on the same oron adjacent

terminal sections may be united: a visual

‘electric sigual associated with each circait

springjack on the connecting board to indi-
cate whether such ¢ircuit.is busy; and a cir-
cuit changer actuoating each such Visual sw-
nal associated with the corresponding spring-
jack on the terminal board, and adapted to
be operated by the insertion and withdrawal
of the conuector plug, whereby the connectior
and subsequent disconnection of ADYy

and remove the busy signal of both at their
respective connecting boards, substantially
as described.

13. Ina central telephonestation apparatus,
the combmatmn of twoswitch-boards at whlcb

two
| lines at the terminal board is enabled to set

8¢}
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are located the terminal connection devices

of main-line circuits, & series of trunk-lines
extending between the two boards, having

.each a plug terminal at one end and a spring-

s jack at the other, a visual signal at the latter
terminal, a circuit including said signal and
including also a cireuit eontroller, the latter
being associated with the plug terminal, and
being actuated whenever a connection is'made

10 thereby with any of the terminal connection
devices, substantially as described. .

14. The combination with the two switch-
boards at which are located. the terminal con-
nection-devices or spring jacks of the matn-

5 circuits, of a trunk conductor extending be-
tween the two switeh boards, a visual signal

located at one terminal of said trunk con-

“ductor, 8 circuit including. said signal and

“also including a generator, said circuit being
20 normally opeu at the other terminal of the
trunk-conductor, and a circuit-closer at the
latter terminal operated automatically by the
act of making a connection thereat, so that
‘the circuil of said signal and its generator re-
mains closed so long as said connection is es-
tablished, substantially as deseribed.
15. In atelephonecdentralstationapparatus
a sories of substation main circuits, each pass-
- ing successively through two springjacks or
30 like connection devices located on different
switchboards; and a sertes of office trunk con-
- ductors extending from ¢one of the said switch-
- boards where each said trunk has a spring-
" jack terminal, to the other where each has'a
'35 plug terminal; combined with a visual signal
indicator located at each springjack of the
. said main eircuits and trunk econduactors, oach
adapted to respond to connections or discon-
" nections made atthe other jack of such main
40 circuits, and at the plug -end of such trank
-~ _eonductors raspectively, by means of ecircuit
closing contacts electrically connecting with
- said indica.ors, and opérated by the act of
- making such connections and disconnections.
4% . 16. Tn a telephone central office system, a
divided switchin gapparatus comprising a ter-
‘minal or answering switchboard formed- in
sections to wlich a determinate number of
substation circuits are assigned; a non-sec-
so tional conmnecting switchboard on which all
substation main circuits are ropresented by a
plog socket or jack; a series of sush main
circuits connected serially with the connect-
ing board and - with some one section of the
terminal board; office trunk conductors ex-
tending from the sections of terminal board,
to different points at the connecting board
and having at one end a springjack connec-
tion and at the other a plug connector; ahd
means, as indicated, at each terminal section,
for electrically connecting any main circuit
" jack with anytriink conductorjack, combined
with a system of visual signals to indicate at
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each switchboard the use or disuseof a given

circnit at the other board, the said signals
conaisting of an electrical indieator associated
with each springjack of all main circuits, and

at either jack of any tircuit by
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means for automatically opamtinf the same

| nserting &
plug in or withdrawingit from the remaining
jack of sueh circuit; and an auxiliary system
of visual signals associated with each office
trunk conductor, and comprising an electric
indicator located at the end or ends thereof,
aud a eircuit controller therefor at the oppo-
gite end thereof, arranged to be actuated by
any electric connection or disconnection made
at such opposite end, whereby such- use or.
disuse of either end, may be indicated at the
other; all substantially as hereinbefore de-
scribed. . -

17. In a telephone cential office switching
apparatus, the combination with a series of’

main circuits, and a series of trunk conduct-

ors, each of both.series being furnished with
a pair of connection devices, whereby it may
be connected with others; of a series of nor-
mally open signal circuits extending each be-
tween the two members of a pair of the said
connection devices; a visual signal indicator
in such cirouits located at each connection de-
vice of each pair, and a circuit ¢loser for each
such éircuit and indicator, located and asso-
ciated with the remaining connection device
of the said pair, and adapted to be actuated
by each connection or disconnection made

‘therewith; whereby such connections or dis-

connections of nain circuits made by either
member of a pair of connection devices are
enabled simultaneously to meke or break its
associated signal eircuit, and"to
cally annonnce themselves at the other mem-
ber of said pair. | S

18. The combination of a telephone central
office switchboard apparatus in which each
substation eircuit is providéd with connec-

"tion devices such as springjacks, one at each

of two independent switchboards, said appa-
ratus also including a series of office trunk
conductors extending between the said two
independent switchboards for the purpose of

eonnecting a jack of a given circuit at one.of
the switchboards with a8 jack of a second cir-
‘éuit at the other switchboard, each trunk con-
.ductor being fitted at both ends with suitable

connection devices; and a system of auto-
mati¢c visual electric signals operated by
means of local signaling cireunits for the pur-
pose of indiecating at either connection device
of the said substation circuits and trunk con-

automati-
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ductors the engagement ¢r disengdagement of

the other connection device thereof, each sig-

ciated with each of the said connection de-
vices, and adapted torespond to connections

‘nal consisting of an electric indicator asso- -

135

and disconnections made at theother connec- -

tion device of each such circuit or conductor;
substantially as descrilied. -

19. The combination of a telephoné switoh-

board apparatus-in which each substation

‘13C

circuit is provided with two counnection de-

‘vices such as springjacks, one at each of two

independent switchboards, said apparatus
nlso including aseries of officp trunk conduct-



10

15

20

5

10

35

495,087

ors fitfed at both ends with suitable connec- | other connesting with a return conductor of
~ tion devices extending between the said two

independent switchboards for the purpose of
connecting a jack of a given circuit at one of
the switehiboards with a jack of a second cir-
cuit at the other switchboard; and an auto-
matic and double track visual electric signal
for each snbstation circuit and trunk con-
ductor, the said signal comprising an electric
indicator associated with each connection de-
vice, A& circuit coutroller therefor associated
with the remaining or complementary con-

necting device of the same circuit or trunk-

conductor; a local cirenit including the said
signal and governed by the said circuit con-
troller; and means for automatically operat-
ing the said circuit controller whenever the
connection device with which it is associated
is brought into, or put out of use; whereby

the engagement or disengagement of any cir-
cuit or trunk conductor at either connecting

device is caused to automatically announce
itself at the other, substantially as described.
- 20. In a telephone central statjon switching
apparatus, the combination with two switch-
boards, one serving as an answering -or ter-
minal board,and being formed into a number
of operators’ sections, and the other serving
as aconnecting board ot which the connection
of the desired circuit is made; an answering
telephone loop terminated in a suitable plug
connector located at-each section of said an-
swering board; and office trunk conductors

- extending between the said two switchboards

whereby a calling line answered at any sec-
tion of the terminal board may be tempora-
rily extended to any desired part of the con-
nection board; of a series of order or instruc-
tion circnits, each extending from an opera-
tor’stelephoneat the conunecting switehboard,
to the terminal switchboard, where it divides

into normally discontinuous branches, ter-

minating at the several operators’ terminal

- sections in sockets adapted to receive the

45
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plug of said telephone loop, substantially as
(deseribed. , |
- 21. The combination of a main telephone

‘substation circuit; aspringjack or plug socket

therefor, having main and loeal eircnit con-
tacts included therein, and located at a4 termi-
nal switchboard at whigh callg are received

and transmitted; a second springjack includ-

ed in said circuit at a point between the first

and the substation, and located at a connect-

ing or intermediate switchboard; a visual sig-
nal sach &s a glow lamp or self restoring an-
nunciator, associated with the latter at the
said . connecting board; a local ecircuit con-
ductor extending from the said signal to the
local contacts of the terminal board spring.
jack where its cirenit is normally open; a

plug connector adapted to be inserted in sdid

springjack and provided with main and local
contact pieces adapted to register and. con-
nect with those of said jack; and an -electri-
cal generator having one pole connected with

~ tho local contact piece of said plug and the

the said yvisual signal and adapted upon the

ingertion of said plug to close'its own circuit

through said visual signal; whereby the in-

sortion of a plug at any springjack at the
terminal switchboard is indicated at the con-

necting board jack of the same line.

22. In combination with an office trunk cog-
ductor extending between an answering or
termioal switchboard, and & connection com-
pleting switchboard; a system of visual sig-
nals comprising a normally open signal cir-
cuit, a source of electricity therefor, two
alternative circuit closers therefor at the con-
necting board, one completing the cireuit di-
rectly and thereby producing therein a steady
current, and the other completing thesaid cir-
cuit throngh a vibrator or current varying de-
vice, and thereby producing a varying cur-
rent therein, and a visual indicator, such as
an incandescent lamp, or a selfrestoring an-
nunciator ineluded in the:said signal cireuit
at the answering board, and adapted to give
distidctive signals in response to the said cir-
cuit closers respectively; substantially as de-
seribed.

23. In combination with a teleph'one substa?

tion circuit; a switchboard with which such
circuit is connected, and where its calls may
be answered; an independent switchboard at
which other substation cireunits are repre-
sented by suitable connection devices; and
au office trunk conductor extending between
the said switchboards and adapted to inter-
connect the cirecuit at the first awitchboard
with any desired cireuit at the independent
switchboard; of a telephone apparatus at the
substation of the said first circuit; a visual
indicator at the first switchboard terminal of
the .said office trunk; and a compound busy
signal transmitter located at the independ-
ent switchboard terminal of said trunk, or-
ganized to transmit busy signals adapted to
manifest themselves andibly in said substa-
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tion apparatus, gnd visually in said indicator ™

at the said trunk terminal; whereby the busy
condition of a desired circuit may be indi-
cated simmultaneously at the calling substation
and at the switechboard connected therewith.

- 24. In a system of central telephone station

IIS

apparatug, the combination with a series of

substation or main circuits! ap answearing
switchboard having a springjack foreach cir-
cuit; a second or connecting switchboard also
having & springjack for each circuit; and of-
fice trunk conductors extending betweon the
said two switchboards; of an office gignaling
circuit and an electrical generator therefor
associated with each trunk, provided at the
connecting board terminal thereof with an
absolute circuit closer operated by connect-

a current varying cireuit eloser, operated by
connecting the said terminal with a special
springjack, whereby steady or vibratory enr-
rents are alternatively caunsed to eirculate in
the said signaling cireunit; and at the answer-
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| ing the said terminal with a desired line, and .

130
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ing board terminal thereof, with a visual in-

dicator.adapted to respond with a distineti7e
signal to either current and to indicateé alter-
natively thereby at the answering board, that
connection is jiuade with the circuit wanted,

‘or that said circuit is busy..

25. Incombination with an office trunk con-

" ductorextending between an answering or ter-

10

minalswitchboard, and a connection complet-
ingswitchboard comprising aseriesof suitable
springjacks, one for each main circuit; and a

 busy signal springjack located at such con-
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springjack ‘adapted to complete the signal

‘rent therein when thestrank conductor iscon-

" ing current therein when the said trunk con-

‘each passges successively through two spring-

necting switchboard; a system of visual sig-
nals for indicating at the said answering
board the progress of a connection at the
connecting board, said system consisting of
a signal circuit extending in association with
said trunk bhetween said switechboards, and
being normally open at the connection board;
a source of electricity therefor; two alterna-
tive circuittlosers therefor at the connecting
board, one "located - upbn each main cirouit |

cirenit directly, and to establish asteady cur- |

nected with said main circuitjack; and the
other located upon the busy: signal jack and
adapted to complete the said signaling circuit
through a vibrator; a buzzer or a current
varying Gavice, and thus to produce a vary-

ductor is connected with said busy signal
jack; and a visnal signal indicator ineluded
in the said signal circuit at the answering
board, and adapted to give distinctive sig-
nals in response to, and corresponding with
the said cireuit closers respectively, substan-
tinlly as described. . o

26. In combination with a main telephone
eircuit extending from an outstation through
an answering switchboard to an independent
switchboard at which arelocated the conneg-

1

‘tion devices of other main circuits, with which-

said circuit may be connected for through
communication; and an audible signal receiv-
ing instrument such as a telephone.included.
therein at such outstation; a local signaling
circuitextending in association with said main
cirouit from the said answering switchboard

tothe said independent switchboard; a visual |

indicator included therein at said answering
switchboard; and a compound busy signal
transmitter at said independent switchboard,
provided withindividual transmitting devices
for the said main and” locdl circuits respect- |
ively, and adapted to be connected with said
circuits and thereby to simultaneously oper-

ate said audible and visual signal receivers,

each over its own circuit;substaotially asand
for the purposes specified. - |

97. Inatelephone exchangesystem,thecom-
bination of a series of maincireunits, extending
fromn substations to a central station where |

jacks; a homogeneous connecting switch-
hoard at which the first springjack of each /-
main circuit is placed; a sectional terminal

405 087

switchboard on which the inner spring’jack
of all lines are placed; a series of office trunk
cohductors, each extending from & springjack
at some one of the terminal board sections to
the ‘connecting board, and being there pro-
vided with a flexible cord and plug terminal

‘'whereby connection may be made between &

calling line at A terminal board and 8 called
line at the connecting board; a series of link
connectiona at each terminal board section,
consisting each of flexible conductors with a
plug connector at both ends, whereby any
main eireuit jack may be connected with any
other, or with any trunk conductor jack; &
busy signal springjack” at the connecting
switchboard, provided with the spring termi-
nals of two independent arbitrary signal elec-
trotomes or other signal transmitting devices;
and an' automatic-signal circuit associated
with each trunk conductor and comprising an

electric generator, a visnal indieator located

at the terminal board, an electric conductor
extending from said indicator to a contactsur-

face on the trunk conductor plug terminalat

the cqnnecting board; aud retdirn conductors
connected respectively with an auxiliary
springeontact in the line jacks at said board,
and with the spring terminal of one of the
busy -jack signal transmitters, the said con-

tacts being adapted to register with the plug-
contact surface of said signal circuit, and the
terminals of the remaining busy jack signal

transmitter being dapted to. register and
conpect with the contact surface of the trunk
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conductor proper, whereby thesaid plug when

inserted in a main cireuit jack at the con-
necting board, is enabled fo connect the said
eircuit through the trunk with any other main

‘108

circuit anited with thé said trunk at the ter-

minal board and to establish-at said terminal

board a steady .signal indicating the. occu-
pancy of said trunk; and when inserted in the

busy signal jack tosend an arbitrary busy sig-

nal over a main circuit connected at the ter-
minal board with said trunk to the substa-
tion of such line, and establish a’flutteringor
other distinctivesignal at said terminal board
indicating that the line called for is busy,
substantially as deseribed. =

98. A telephone central office system, com-
prising in 8 single organization, an outer or
conpecting switchboard; an inner or termiaal
sectional switchboard; a series of main ecir-
cuits extending from telephone substations,
all passing first through a springjack on the
connecting board, and each continuing thence
to a duplicate springjack on a given section
of the termingl board; a series of office truank

conductors,extending from each terminal sec-
tion to different points on the connecting

board, each being provided with aspringjack

‘normally closed through an annunciator at
the terminal board and ending iu a connect-

ing plug at the connecting board; a series of
donble plug connecting cords at each terminal
board section, for uniting the jacks of differ-
ent circuits or for uniting a cirenit jack with
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& trunk jack; telephon'es and signal appli-
ances for each terminal section adapted to be

alternatively connected in derived circuit

IO

with any of the said cords by means of a three

‘way switch; a series of order or instruction

circuits, each extending from an operator’s
telephoneattheconnecting board,and branch-
ing to telephone connections at the several
terminal sectinns; & visualsignalatthespring-
jack of each line at either switchboard, the
circunit of which is closed by the insertion of

- & plug‘in the jack of the same lineattheother

switchboard; an auxiliary visual signal at
the terminal board end of each office trank,
controlled by a circuit closer operated by iz-
serting the plug terminal of said trunk at its
connecting board end in any
springjack; and two independent arbitrary

main eircnit.

busy signal transmitters, loeated at the con-
necting board, and connected with a common
busy signal springjack adapted to receive the
plug terminal of the trunk-conductors, for the
purpose of transmitting independent busy
signals to the said auxiliary visunal trunk sig-
nal; and tc a substation connected with the
tarminal section end of said trunk conductor;
all gubst,antially as and for the purposes speci-
fied. -

In testimony whereof I have signed my

13

rae,

nsme to this specification, in the presence of 30

two subseribing witnesses, this 20th day of
Seyptember, 1892, o |
"EDWARD J. HALL.
Witnesses:
TaOS, D. LOCKWOQO0D,
JOHN C. FRREY,
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