No. 656,333

| o Patented Au .'2l. I900.
T. C. WALES, Ir. o
TELEPHONE SWITCHBOARD APPARATUS.

(Application filed Nov. 7, 1809.)

(No Model.)

Ol

N

s

< |

Inventor

7/, I{f _ | -

THE NORPLS FETERS CO., PROTQ-LITHQ,, WASHINGTON, B, C,




PaTenT OFFICE.

THOMAS C. WALES,

JR., OF NEWTON, MASSACHUSETTS,

ASSIGNOR TO TIIE

AMERIOAN BELL TELEPHONI‘ COMPANY OF BOSTON, MASSACHUSETTS

TELEPHONE SWITCHBOARD APPARATUS

%PEGIFIGATION f01m1ng p&rt of Letters Patent No. 656 333 dated August 21, 1900

Application ﬁled Nnvemher 7, 1899. Serial No. 738, 149,

(No model)

To all whom it may concerm: »

Be it known that I, THOMAS C. WALES, Jr. .
1@51(11110-' at Newton, in the county of Mlddle-
sex and State of Massach usetts, haveinvented

5 cerfain Improvements in Telephone-Switch-
“board Apparatus, of Whleh the followmfr 1S &
| spemﬁeatwn

“Telephone-exchange multiple smtchboards |

are divided into sections at each of which are
10 located one or more operators, and the call-
receiving and call-answering deviees of a cer-
tain number of substation-circuits are al-
lotted to each section, the said number be-
ing based upon the maxnnum number of con-
15 Velsatlons called for by the substations; but
owing to the increase of calls in several sec-
tions of the board at certain hours of the
day, usually in the forenoon, the operators

at said sections are unable to maintain the

20 same efficiency in connecting together the
substation-ecircuits.  Thus 130 ma.mtam the

best grade of service it is necessary to pro-.

vide means for reducing the number of cir-
cuits connected to such sections during the
25 busy hours and to redistribute them to sec-
tions which are not so busy or to a special or
‘extra section or sections of the switchboard
provided for this purpose.
conductors entering the central station are
30 connected to a main distributing frame or
board, whence they extend to an mtermedl-
ate distributin o-frame, from which they pass
through the several sections of the switch-
board being provided at each of said sec-
35 tions with a blanehed jack or switch socket,
and at the section at which any 1nd1V1dua1

circuit is to be answered it is represented by

a line-signal or call - indicating device and

- an extra Ja,ek or swifch device denommated
The said answering-

the ‘‘ answering-jack.”
jack usually comprehends the terminals Of &
~ ¢ircuit branching from the main circuit at
the mtermedlate distributing - frame, and

| 40

therefore is (as, in fact, are all of the line-
- 45 jacks) in a pmallel br mleh of the main cir-

cuit.

the work of the operatms or assigned to the
several operators’ positions in receiving

co answering, and attending to calls may be.

quickly and readily disbributed by transfer

The substation-

My 11157&111,1011 1elates to means wheleby.

| from the regular sections to other or special

‘operators’ positions or sections and per-
formed there during the busy hours of the

forenoon, and wher eby the circuits may be 55
quickly a,nd readily returned to their normal
condition or arrangement When the bu qy time.

has passed. |
In carrying out he invention there 18 p1 0-

|. vided one or more extra sections of the switeh- 6o '

board, preferably at one end thereof, each
COIIlpPlSlI]ﬂ‘ the usual outfit of one or more

operators, to which all of the substation-cir-
cuits extend and upon which each circuit is
‘represented bytheordinaryconnecting-switch 65
or line-jack.
that more than a relatively small part or por-

It is'not ordinarily necessary

tion of the substation-lines shall be provided

‘with answering-jacks and call-signal devices
‘at the special sections or extra pomtmns in %o
‘addition to those at theirregular section, and

‘a permanent branch or parallel circuit will
‘be extended from the intermediate switch-
‘board -terminals of each such cirenit (the
‘busiest cireuits being generally chosen) to an 75
‘auxiliary jack on one of such extra or special
jsectlons
swering-jack of each line-cireuit is a dupli-
cate line-signal or call-receiving device alter-
‘native to the call device at the regular sec- 8o
‘tion of the said line, and means are provided
‘whereby either of the said signal devices can
‘be brought into active assaclatlon with the
line eoneemed _
‘being dissociated. This may be done by plac- 85
ing the said signals in alternative branches
of a local circuit whose main conductor leads
through circuit-controlling contact-points of

Associated with the auxiliary an-

the other at the same time

a.call-receiving relayin the normal line-circuit

and inprovidingasuitableswitch wherebythe go
said main conductor of such local circuit may -
‘be connected at will with its return conductor
through either the regular or special call-
signal device exclusively. I have therefore

chosen to illustrate the invention in connec- 95

‘tion with the ecommon-battery relay-switch-

board, in which the line-signal 'is in such a
local cueulb and is controlled by arelay whose

magnet is normally in the'main circuit and
| the duplicate or auxiliary line-signalupon 1oo

the extra section of the substation-circuit is
| shown as being controlled by the same relay,




a manually-operated switch being prowded'
- to close the said relay-controlled local circuit

IO

through either of said signals, according as

1t may be desired to receive the calls at the

regular or special answering-section.
1nvent10n therefore,

or vshenevel the ka 1S sufﬁclenbly heavy
the calls of a portion of the lines may be
switched over to the special positions or sec-
tions and attended to there and in the after-
noon be retransferred to the regular positions
or sections, the answering-jacks at both the

regular and special sections being unchanged

By the

- or &t all times associated with the line- elremt

I5

- 20

25

Inthe drawings which accompany and illus-

trate this spemﬁeatmn Ifigure- 1 1s a dia-

gram of two common b&ttely or relay sub-
st&tion-eireuits"enterin g a central station and
provided there with means embodying my in-

vention, and Fig. 2 is a diagram showing

means for switching a plurality of line signal-
circuits mmultaneously

Land L?are the substation-cirenits enterm o
the central station Y, and ¢ and b and ¢? and

0® are their respeetwe conductors, the sub-

station X of circuit L only being shown and

- theapparatusthere beingof the nsual deserip-

30

tion for common ba,ttery-circuits. Kach cir-
cult extends through the several sections of
the switehboard, as represented by spaces A,
B, and C, and also to the special or extra sec-

- tion D. Themain conductorsof the said line-

35

40

45
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~auxiliary a,nswermo*-mck J°.
~are normally i

- cuit is in turn opened.

circuitleading normally to the contact-springs

m and n of the armature of the cut-off relay
I are thence continued the one, a, throuuh

the signal-relay K and conductor 9 to one

pole of the generator G and the other, b, by
conductor 8 t0 the opposite pole of the said
generator. At each switchboard-section, in-
cluding the extra section, are normally-open
branches to the line-switch devices or jacks
J,-and at the regular answering-sections are
additional or answering jacks J?® At the
special section are auxiliary answering-jacks
J?% whose line-terminals are preferably con-
nected by the branch or parallel loop L* with
the main circuit-terminals at the interme-
diate switchboard F. Atthe regular answer-
ing sections or positions, for example, of cir-
cuit L at section C and of circait 1?2 at sec-
tion A are the ordinary call-receiving devices
S (shown as incandescence or glow lamps) in
a local circuit extending from oround at the
section by wire 6, sw itch S, and wire 4 to the
front stop and armature contacts 3 of the

. line or call relay K, the said armature being

connected by the wire 10 with the battery-
conductor 9. At the extra switchboard-see-
tion D duplicate call-receiving devices or
line lamp-signals S? are associated with the
These signals
in the alternative open- ground
branch 5 of the local circuit, but are adapted
to be connected to the part 1 of the local sig-

-naling-circuit by means of the switch s, in

which case the branch 6 of the said local cir-

in the morning hours

plug P into the auxiliary jack J°.

2 - . 656,333

half of a-cord-circuit, showing the answering-
plug P having its tip connected through a
winding of the coil N to one pole of the gen-

erator G, its forward sleeve-contact through
another winding of said coil to the opposite
pole of said ﬂ‘enela,tor and its rearward con-

tact connected by eonductm 12 with the local
generator G*, as indicated.

In the opelamon of the invention unde1 Or-
dinary conditions of switehboard service the
calls sent over, say, circuit L from substation
X will be received at the regular section or po-
sition C, and when the telephone 7 at the sub-
station is removed from its support the latter

- closes the circuit through the generator G in

a well-known manner, causing the relay K
to attract its armature 3 toits front stop and
complete the local circuit from the said gen-
erator over conductors 9, 4, and 6 and the
lamp-signal S, causing the illuminative dis-
play of the la,‘m;er, also in a2 manner well un-

| derstood:; but when the calls at section C

come in so quickly that the operator there
cannot respond to them with the rapidity re-
quired or at the busy time in the forenoon
the switch s is turned from the branch 6 of
the local circuit to the alternative branch 5
of said circuit, and when a call is made by
the substation in the manner described the
circuit from generator (xis completed through
the lamp-signal S* at the extra or special sec-
tion or position D and is responded to by the
operator there, who inserts the answering-
When the
rear contact of said plug comes into connec-
tion with the ring e of the jack J3 current
from generator G? circulates over conductor

.12,.8&1(1 contact and ring, conductor 7, cut-
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off relay I, and conductor 8 to the opposite

pole of sald generator, and the relay operates
to attract the a,rmature levers m and n, thus
opening the normal main circuit, euttmn‘ off
current from relay K, and causmn' the extin-
guishment of the _lamp—signal, all as 1s usnal
in the operation of this type of circuit.

The local signal-switch s, associated with
the line-circuit L?, is shown as having been
turned into pOSItIOn where 1t brings the Sig-
nal-lamp 5° at the special section under the
control of the line-relay K=,

To facilitate the transference of line-sig-
nals from the regular to the extra switch-
board-sections a,nd reversely, I may combine
the lamp-signal eircuits at the regularswitch-
board- sectmns so that any number of lamp-

I10
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signals may at the same time be disconnected

at a regular section from their switching-re-
lays K and immediately thereafter a similar
number of lamp-signals at the extra section
or position be together switched to the said
relays JX. Thisisillustrated by Fig. 2, where
the regular lamp-signals S in separate local
circuits for two substation-cireuits areshown
in connection with their respective switch-
ing-relays K K* and in circuit with the com-
mon generator G by means of the switch s.

II represents one- l When it is desirable to cut these lamp-signals
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off and to make the signals_Sgaetive.’ for the |

circuits at the extra section, the switch s is
turned from the conductor 4 to the conductor
5, and current from the generator G is now
provided for the lamp-signals S%
seen that any number of regular lamp-signals

can be thus switched out and the others

switched in by one switch or ¢ircuit changer.

It is obvious, although I have herein termed
the extra section to Whlch certain busy lines
may be temporarily transferred a ‘‘special
section” of said switchboard, that any unoc-

cupled section of the board may be utilized |

as a speclal section, if desired, or that the op-
erator’s position to which such lines are trans-
ferable might,indeed,be any one already used
to attend to certain subserlbers’ lines but not
fully employed. |

Having thus described my invention and
1ts operation, I claim—

1. A telephone-line extending from a sub-
station to a central station, and provided at
the latter with a jack or switch device at
each of the regular sections or operators’ po-
sitions of a multlple switehboard; an answer-
Iimg-jack and associated call- swnel device at
one of the said sections; an aumhm y answer-
ing-jack and associated call device at a special
section of said switchboard; and means for
alternatively connecting either call-signal de-

vice with the said telephone-line; whereby.

the substation calls may be received either

~at the regular or special answering-sections,

35

_.40

45

as desired.

2. The combination in a telephone eX-
change of a multiple switehboard comprising
a number of regular sections or operators’

positions, and a special section; with a sub-

scriber’s line branching to a 11ne jack at each
of the said sections, and to an answering-

jJack at the special section, and one of the._
regular sections; a call-signal-receiving de-

vice associated with each answering-jack;
and means for transferring the connection of
said line from either call-signal device to the

- other; whereby the substation call - signals

50
- change, of a multiple switchboard compris- |

may be answered at the regular answering-
section oratthe special section, altern atwelv :
substantially as set forth. |

3. The combination in a telephone - ex-

It will be |

ing a number of regular sections or operators’
positions, and a special section; with a tele-
phone-line extending from a substation to
sald switchboard, and having a switch device
for answering calls from the said substation
at the said special section, and at one of the
said regular sections, and a line-switch de-

vice at each of the other regular sections of
said switchboard; a call-receiving relay con-

nected with the said telephone-line; a local ¢ir-
cuit controlled thereby, and having alterna-

tive branches leading to the said special and

regular answering switchboard-sections re-
spectwelv s local call-receiving devices one for

each of the said answering-sections, associ- -
ated each with the answering-switch device

of its own section, and respeetlvely connected

55

6o

in the said loecal circuit branches; and a .

switech for directing the local circuit con-
trolled by the said relay through either of the
said local call devices to the exclusion of the
other, as described. |

4. In a telephone-exchange, the combina-
tion at a central station, of a multiple switch-
board comprising a number of regular sec-
tions or operators’ positions, and a special

70
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section; a number of subscribers’ lines all

- having an answering-jack or switch device

and an associated call-signal device at some
one and a line or connecting jack at each of

the other regular sections, and a portion hav-

ing an auxiliary answering-jack and call-sig-
nal device at the special section also; a local

circuilt for each line of the said portion con- ¢

trolled by a relay in the main cireuit of said
line, and having alternative branches con-
talning respectively the regular and auxil-
1ary call-signal devices of such line; and a
switch adapted fto close the said relay-con-

80|l

Qo

trolled local circuit through either of the

said signal devices, eccordmfr as it may be de-
sired to receive the calls of a substation-line
at the regular or special answering-section.

In Lestlmony whereof I have swned my
name to this specification, in the presence of

two subseribing witnesses, thls Slst day of

THOMAS C. WALES JR

October, 1899,

| Wltnesses
GEO. WILLIS PIERCE,
- JOSEPH A. GATELY.
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