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C B Annhmtmn ﬁled Mmh 7, 1392 seml No 424 oso (No model)

To a,ZZ whom it may CONCETTY:

-Be it known that we, FRANCIS W DUNBAR{
and EpMUND S. C. MAY, both residing at New-
~ark, in the county of Essex and State of New
5 Jersey, have invented certain Improvements

~ in Switehboard-Circuits and Signaling Appa-
‘ratus,of whichthe tollowmﬂ'lsaspeelﬁcatlon -

This Invention concerns multlple switch-

“boards; and briefly stated, its object is to pro- |

1o vide a switechboard for the central office of a

‘telephone exchange in which each substation -

. ecircuoit shall be represented at the several sec-

tions by normally disecontinuous branches

which through the intermediation of suitable
15 link eonneetors with terminal plugs may be
united for through communication with the
“similar termma,ls of any other like ¢ircuit con-
nected with the switchboard. Each substa-

tion eircuit, in. a manner well understood, is

20 provided at the central station with a call in-

- dicating annunciator located at some one of
~ the switehboard sections, it being a matter of

common praetiee to divide the annunciators

-~ of the several circuits among the several sec-

25 tions so that the calls of a given number of

~ cireunits are answered at eaeh section.

~as all lines have plug socket terminals at all

sections, the circuit whose call is answerable

~ at but one section, may be united to another
30 cireuit with which communication is desired,

at the same section where the call was re-

“eeived, without regard to the location of the
call annunciator of such ealled circuit. -

- It has been customary toso arrange the cir-

35 cuits in multiple switehboards that the sev- |

eral circuit conductors in passing through

-~ the. several sections were led suecesswely
through separable springjack contacts dis-
posed in series in the ecircnit; and when so

s g0 arranged it 18 obvious that the insertion of a
- plug connector into any springjack would

not only bring about the connection of the
conductor attdehed tosaid plug totheline rep-

resented by the contact spring of the jack in

45 question, butwouldalso (inasmuch as it would

- lift the said spring from its normal contact)
- break the original circuit thloUD*h the switch-

“"board, thereb3 disconnecting the call.annan-

elator from the circuit. -But ln view of the

50 expense of construetlon involved in the em-

-But

l ploymeut of such a multltude of sprmﬂ',]acks
‘as were required, and also with the purpose
of dispensing with the necessity of having a

large number of variable contacts in series

1in the circuit (each of which experience has 535

demonstrated provides the nucleus fora pos-
sible fault) it has become desirable to'dis-
pense with the serially arranged springjacks,
and to adopt the nonnally discontinuous

‘branch terminalsinthe plugsockets, to which 69

reference was made in the initial pma,graph
of this specification. |
It is obvious when swuchbomdb are con-

struected upon the -branch terminal plan, that
‘some special construction must be adopted to 65
open the original circuit through the call an-

nuneciator, dlscouneetmﬂ*the la,tter or elseto

‘soarrange thatthe Orlﬂ‘lndIGII‘CUIt may without

detument to throuﬂ'h communication remain
closed, in which case a special construction 7o
of the call annunciator is required, whereby

1t shall be prevented from adversely affecting

the operation of the circuit; and whereby 1t

shiall be made practically 1rresp0nswe to dis-

connecting signals coming in from the sub- 7z
station. bevelal modes of doing this have

'_been devised, our invention not bemﬂ' broadly
new in this respeet

For the purpose of pro- -
viding that the call annunciator employed -

shall not act as a short circuiter from one 8o
side of thecircuit to another, during the trans-

mission of voice currents, whwh have a high
rate of change, we adopt the well known ex-
pedient of consbructmﬂ* it in such a way that

it shall _have a high eoef_ﬁcwnt of self indue- 83
tion; as is llkemse done with the helices of
the """(319::11*111@P out” or disconnecting annun-
ciator, whu,h also during through communi-
eatlon is bridged between the dlreet and re-
turn circuits of the main telephone circuit. go
But toachieve theobject of our invention we
provide the callannunciator with two helices,
one of which is in the main circunit and made

active by the circulation of the calling cur-
‘rents; while theother isin a norma,lly Incom- 95

plete electric cireuit, which is completed by
the act of insertinga plug connector into any
plug socket of the circult to which the par-
ticular annunciator belongs, and which there-
upon energizes the magnetizable core of the T0C
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~ extra hehx, qettlnﬂ' up a steady maﬂ'netma-

tion therein, and enablmtr thesaid core there-

upon to hold the drop shutter in place, pre-
“venting it from being responsive to any call
eurrents which may come in, or which are
sent out as long as the circuit remams closed;

- whichof courseis as long as the plug remains

. " in the socket.

IO

ing one of the terminals of the extra hehx with

one pole of the battery or other generator, and

- by extending a conductor flOI]’l 1ts other ter-

t'5'

‘minal toall of the plug sockets of the circuit to

- which the annuncialor belongs, branching it
- to aconnection with the sever ral metal frame-
piecesof each. Theconnecting plugseach have

. three conducting surfacesinsulated from each

20

25

- ouf currents.
‘armature level is made of iron, a,nd elthe1

30

by,

Y

40

45

other, two of whleh correspond with the two
maln el.reult branch terminals, while the third
is. adapted to make contact Wlth the socket
frame pilece. Thisthird contact surface of the
plug is in permanent union through a suitable
conductor with the second pole ef the gener-
ator in whose circuit is the auxiliary hellx of

the annunciator, and thus it is, that upon the |

insertion of the plun' a current circulates in
such helix and the annunciator drop is pre-
?,euted_fl_emrespoudluﬂ‘ to calling or clearing
The shutter or its controlling

may be organized to form'the almatme of
the said: aumhary helix and to be held there-
This extra conductor uniting the frames
of the. several plug sockets of eaeh main cir-
cuit, may and preferably will serve as a por-

twu of the busy test circuit, and at any sec- |

tion of the SW1tehboa1d an operater may de-

termine whether a given line is busy at some
other section by touchmn* the tip of the plug
connector to the frame piece of the socket of

the.line desired, which operation brings the
telephone of the said operator into a derived
circuit of the shutter retaining batter:y, and

produces a well defined seund in said tele-

phone;providedthe testedline be busy; while,
should said line be at liberty, there is no re-

taining battery connected with any of its

59

55

6o

 cuits.
two styles. of a,nnnuncla,tor either of whlch

m&y be employed

socket fra,mes and no such sound will be pro-
duced, so that the testing operator will know
that the line is not busv -

The invention therefore comprises the pro-
vision for each ecircuit of a multiple switch-
board, of anelectromagnetie retaining device
fer._.the call anuuuuetor which is brou rrht into

action. through the act of inserting the con- .

necting plug, and which causes attraection to
be directly exercised upon the annunciator

shutter or its controlling lever as long as the
connecting plug remains so inserted.

In the drawmffs Figure 1is a eeuventmual |
diagram of the ceutra,l office end of two tele- .
phone ¢ircuits, 1llustrative of their connec-

tions.in a branch terminal multiple switch-
board; and thelr annunciator retaining cir-
Figs. 2 and 3 are skeleton forms of

This is b1 ought about bV unit-.

il

termluatmw in a central station C, where
each passes through any desired number of

| multiple switchboard sections M M? M3 at

70

each of which they are represented by a plug

socket D having three electrical elements or

| contact surfaces, viz: & contact piece 3 be-

ing the branch terminal of conduector I of
the circuit, a contact piece 4, forming the ter-
minal of the conductor ? of the circuit, and

‘a socket frame piece f, united by a wire 17

to a conductor 7 which extends from section

to section uniting eleetmeally all the socket
frames of the same ecircuit.
“cuit has three wires through the switchboard.

T'hus each cir-.

75

2o

At some one switehboard seetleu each cirecuit

is provided with a call annunciator a, having
“twodisti uct and independent eleetromaﬂ'uetm

helices o’ and a2 ;+ with the first of whlch af

only, however we are at ure%ent concerned.
‘One of the ends of the helix ¢’ is united to

the cirecuit wire [, and t‘1e other tothe circuit

| wire I? so that the helix ¢’ is directly included
in the said cireuit.

The plug socket con-
nections 3:and 4 being branch. ‘terminals, the

insertion of a plun'. eenuectm dees not: dis-
connect the annunciator helix o’ which con-
sequenﬂv bridges the circuit. when a con-

nection is ma,de with a second circuit, but

the said helix having a high apparent reswt-

Q0

D5

ance, by reason of 1t_ bemcj constructed to.

present a relatively high self induection, does

‘not pmctleally cause a less of kamﬂ' cur-

rent.

Ifigs. 2 and 3 e‘ihlbl
eonstlue’rmu which may be adopted, for the
annunciator a; the helices however not be-
ing shown.

having an en_d_plece g. On this core and

within the tube is wound the helix a’ for con-
"The ar-

nection with the main line circuit.
mature r is fulerumed at z, and has secured

at a.right angle an arma,ture lever h, which

by a retmmnn* hook A? at its end, ordmanly
engages a swnal shutter or drop S, keeping

-the same from falling and giving the signal;
‘but is capable of dlsenﬂ‘awmﬂ' 1tself therefrom

and permitting the same to be freed from its
control, when the armature 7 is attracted by
the core m, made. magnetic by the circulation
round it of ealling currents. Mechanically se-
cured to the inner end of the core m, but mag-
netically insulated therefrom by the plate ot
brass or like material and the brass serew v, is

a second and prefera,bly shorter i 11011 COre mz.
formed by the. cheek pieces vy, y* which are

made of any suitable material into. a spool
for the 1ecept10n of the local helix a*% The
signal shutter s is made of iron, and is thus
suseeptlble to magnetic ettraetlen It is evi-

dent that if a steady current be. cauqed to cir-

culate in the helix a? round the.core m?, suf-
ficiently strong to practically maﬂ'netlze the

same, the iron shutter s will be attracted

thereby and will be upheld, even :‘though
freed from the control of the pawl lever & b

Two main cucmts 1 and 2, are shown as | the attraction of the d,rma,tm e, and.that there-

alter ua,twe ferms of

A 00

In Fig. 2, m is the central iron

core, and m’ the tubular iron casing thereof, ros

II0
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_ '_'_fer'e when a current is maintained through
- helix - a,? calling currents sent through the

 helix ¢’ ‘will not be able to 1e3ponswely act-
o 'uate the annunciator.
- The annunciator shown in Fig. 3, is ef a

construction is emuldr but the shutter s is

- 509,3'6'? |

slwhtly different type.. In many- respects the

" . not, or need not be, man'netlc the shorter or

- supplementm y iron core, is prowded at each
end with an iron pole piece m’; and the ar-

" matuare lever £/ in this case is of iron, so that

it is attracted and prevented from llberatmﬂ'
the shutter when the current ﬂews in tlle_
‘auxiliary helix %

Referring once more to Fig. 1, the wire '7_

"eonnectmn' in each circuit its several plog.
-~ socket frames f,.extends to one end of the
~ auxiliary- helix ¢> of the annunciator o of

_ - such eircuit, the other end of said hehx bemo*
20 _

connected w1th an earth wire 8. . . .
The two cirenits 1 and 2 of the dlewrem are

- umted together for eonversatmn by a three
- _'eonduetor flexible cord, having plug terminal

~ board section M.

'39'

tofit i 1n the socket frame f and to make elec-

35
- -conducting surfaces are msula,ted from each

| The three
- conductors which extend: between each

40

~connectors P. The plun' sockets D and D?
“which are united by these plugs are supposed
~of course to be located at the same switch-
The plun‘e P correspond
with the plug sockets D in that they each |
- have upon their stem three conducting sur-
faces, 7. e., the tip p! to make contact wilth
the branch terminal 3; a front sleeve surface
- p®adapted to contact with the braneh termi-

nal 4; and a rear sleeve surface p?, arranged
trical contact therewith; and the said three
other by non-conducting rings ¢ 7’.

of plugs P, are in practice inclosed in a sin-
gle flexible cord. One of them 9 unites the

- tip contacts p* of the said plugs; a second
~unites their front sleeve contacts p? while

| fthe third 6, unites their rear

T

‘nection.

sleeve contact
s, thereby bringing the socket frame wires
7 of any two connected lines also into con-

- D, such as a battery of necessary strength,

SIG

and the other pole of said generator is con-
nected to earth or to an omnibus return to

‘which the several earth wires of the helices

@®* would in that case also be united. Since

~ the conductor 6 is thus connected as deseribed
- with the said generator b, it follows first that

55

‘when the plug, or plugs, which terminate the

- sald eonductor are 1nserted into line Seekets

 60'

as shown, and their conducting surfaces p?
are thus caueed to make eentaet with the

socket frame, the current of said generator

will split at the point x, substantially equal
parts flowing each way over the conductors 7

‘through the auxiliary helices a* of the an-

nuneciators ¢ and to earth or return conduc-

65

tor. The cores m* of such auxiliary helices
are both thereby vitalized, and the signal

-shutters s are forcibly held up and prevented

from falling (regardless of their engagement

pair

Toany point @ on the conductor 6, |
~ is joined a wire 5 leading from a generetor_

‘atransmitter induetion coil.
‘tral between the said two helices, or if the
telephone ¢ has but one, fromn a point at the

. 120

socket frames with the tip

by, or dlsenn'aﬂ'ement from the armetme le-
ver h) by ma,tmetlc attraction exerted either
directly upon the shutter itself or upon the

e

70.__. .

controlling lever thereof, as hereinbefore de-h o
seribed; end second, thetunder thesamecon-.

d1t1ens, all of the. socket frames f of the line

tered by the e]eetlo motive foree of said gen-

eratordb and are broughtintoa state of cherge,
so that when a clreult is completed from any
| of the said socket frames, a signal may be re-

or lines concerned, have their potential al- '
75

ceived upon any suitable devwe arranged

‘within such completed cireuit; and thlq fect

may be utilized as a busy test

~ The first of the above recited fae‘rs is ma,de._'.'-“
available as follows:—A clearing out or dis-
‘connecting annuneciator e is looped across be-
| tween each pair of connecting conductors 9
and 10 by Wues 14 and 15, o
the helix ¢’ of the eall ennunelator are both - . -
during a conversation connection between = |
two lmes incluaded in derived circuits of the =

said two lines, but by being arranged to have
a maximum self-induction, their apparentre- -~

Thls as well as

sistance is so high as presented to the high

rate of change of voice currents, that there :

18 no materlal loss due to their presence.

At the conclusion of a conversation itis de-
sirable that a ring off

95
signal shall be sent
from the substatlon and thatthe eleermn*eut |

annunciator shall be responsive, but that the

call annunciator shall be perfectly irreSpon-

sive thereto. Theecallsignalshaving relatively
“a low rate of change de in fact operate the
clearing out drop e and' give the disconnect-

ing swnel but the line drop a, whether at

100

the same or anotherswitchboard seetlon does

not respond, because the meﬂ'netlzetmn of

the auxiliary helix a? by the steady current

[05

of the gener atm pr evente the fall of the shut- |

ter s.

The secend of the a,bove fa,ets 18 made
“available as follows: Each switchboard sec-

tion has an operator’s telephone £, usually as
shown fitted for headwear.

110

For certa,ln pur-

poses not germane to this invention, it ispro-

vided Wlth two helices which are conneeted

for the sake of a perfect balance between the

two halves o and o° of the secondary ielix of

center thereof, an earth wire1ll isconnected
The telepho_ne loop is also, as in the case of
the “clearing .out annunciator,” bridged
across the two main . conductors 9 and 10 of
the connecting cord. To ascertain whethel
any line is busy the operator having in re-
sponse to a call, inserted one plug of a pair

Into a socket of the ecalling line and having

recelived the order ora,lly-now proceeds to
test the line wanted, by touching one of its

of the pair.

the said socket frame is charged as before
‘explained, and a current will ﬂow therefrom
by way of the plug tip p* conductor 9, tele-

of the other plug
Should the tested line be busy,

[15 '

To a point cen- -

I2§
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phone braech 'wirelS or 14 aceording to which

plug is used, induection coil helix ¢* and o,

~and one half of telephone helix, to earth
~wire 11, and earth or return; causing the tele-
5 phone to emit a characteristic seund which is

heard by the operator and which indicates

the busy condition of the line. But if the
line be at liberty, the touched socket frame

not being connected with the battery b is.not

‘1o charged, no such current will flow, and no
Seund w111 be heard in the telephone, and the
operator knowing therefore that the line is
not busy, at once inserts the plug, and: per-
fects the connection. . One generator b may

15 of course be used for a number of conrtec-

‘tion eords; this being a matter largely de-

- pendent upon the internal resistanece of the

genereter which in storage cells for example

- is very low.

20 which reference has. been made is indicated
by the broken: lines 21..

- Although: for the sake of famhty of illus-

tration metallic circuit lines only are shown,

it iss equally applicable to-a mixed system of
25 metallic and earth completed lines; the: test

circuit being purely local and entirely insu-
lated from the main: circuits:

In: praetlee of course the connections of the

operator’s.telephone and clearing out annun-

30 ciator bridge loops are both eontrolled by

suitable cam switches, there being. one an-

nundéiator foreach pa,u*ef cords,.and but one
telephone for anumber of such cords but we
‘have not. thought it necessary fo show such
35 appliances and. connections; sinee they are
not necessary to a-full understaudmo* of the
invention and:it.is sufficient to say that dur-
ing the progress of a:connection the.annun-
eiatm bridge is: invariably connected, while
40 the telephone isconnected.only during super-
- vision.
Having now fully descr 1bed our invention,
we- cla.lm-—-—-
1. The combmatmn with each main: ¢ircuit

45 of a call'annunciator having two helices,one
- included permanently in th'e.- main circuit,

and adapted, when energized, to give the:sig-
nal, and the other included with a:source.of

electricity in a:normally discontinuous local
so circuit arranged to be completed by the act

of inserting a plug connector in any plug
socket of said main line and.to remain: closed
so-long as such plug oceupies its socket, said
second helix acting during such time to op-
55 pose and neutr ah?e the actlon of the first

helix and prevent the signal from being given;

substantially as:described.
2. In a switchboard apparatus, the combi-

nation.of a main circuit branching from its

60 conductors to terminal contacts in each of a
series of plug sockets; an. auxiliary conduc-
tor uniting the several conducting frames of

the plug sockets of said  main circuits; plag:
connectors at each switchboard section, each.

65 provided with contact terminals arranﬂ*ed to
connect with the main line socket termma,ls

- and auxiliary or. socket- f_reme terminals ef'

The common return wire: to

.

any plug socket when inserted therein; con-
ductors attached to said plug, one for each
of the contact terminals thereof; an elec-
trical generator united by one of its poles with
that one of said conductors which upon the

insertion of the plug connects with the socket

frame, the remaining pole thereof being
connected to earth, or to the said auxiliary

73

frame-uniting switchboard conductor; and a
compound call annunciator having a'helix in

the main circuit provided with a magnetiz-
-able core, and an armature adapted to be at-
tracted thereby, and: to dlepley the call sig-

80

nal, and an a,umha,ry helixin circuit with the- -

-' euxiliery frame-uniting conductor, provided

“also with a core: eda,pted to act in 0DpOSlt10ﬂ
‘to that of the'main helix, and to withhold the
- signal; whereby the insertion of the'said plug

in any socket is enabled to:attach a: connec-
-_t10n to the main circuit in: parallel with the

| main annunciator helix, and to simultane-
{ ously close the. leea,l b&ttely circuit through
| therauxiliary annuneleterhehx substz«mtlally

-as described..

3. The combination in a multiple smteh- |
“board apparatus;of acompound call. annunci-

ator having two-independent electromagnetic
helices: ea,ch with its own core, - one of whmh
when: energized tends to release a drop and

- glve asi n*na,l theotherwhenenergized tendmﬂ*

to maintain the drop in place and to: withhold
the signal; a» main' line circuit extending to
branch termmal contacts in plug sockets one
at each switchboardsection,and permanently

‘closed through-the main or signal actuating
‘annuneiator helix; a- normally open: or dis-
confinuous auxiliary circuit associated with

each main circuit including the aumhary or

‘signal preventing helix; and a plug connec-
tor adapted for insertion into the main cir-
~cuit plug sockets,and having contact surfaces

registering with the correspondme* surfaces
of sald sockets; the said contactsurfaces re-

‘spectively bemﬂ' terminals of link conductors
adapted to. conneet with' the main cireuit
‘branch terminals, and of a: completlnn' con-

ductor leading from: an electrical genemtor

and arranged- te close the said auxiliary ecir-

| cult and to energize the said auxiliary helix
as long as the plu'ﬂ‘ remains inserted thesaid

plug bemcr attached to the said. conductors,
eubetentlally as-described.

. T'he combination of a closed cireuait; a

_nermelly discontinuous eircuit, both bemg

connected with the same plug soekete, an an-
nunclator having an electromagnet perma-

nently included in said closed elremt and an
armature therefor, which when- ettleeted dis-

engages-a signal shutter permitting the same
to fall and give the signal, and having alsoan
auxiliary electro meﬂ'uet meluded 1n Seld nor-
mally discontinuous. cireuit; the said magnet

having. for its armature the signal ehubter or

thedisengagingleverthereof, a,nd acting when

energized to attract the same, and to prevent
the signal from: being

given; a battery, or
equlvelent source of steady current; and a

e,

95
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‘plug connector adapted for insertion in the |

sald plug sockets, forming when inserted
therein a circuit changer for the closed eireuit,
and a circuit closer for the said normally dis-
continuous cireuit, closing the same through

the said battery,and thereby exciting the said
auxiliary electromagnet.

In testimony whereof we have signed our |

names to this speciﬁc&tioh, in the presence of
two subseribing witnesses, this 3d day of 10

March, 1892. |
| FRANCIS 'W. DUNBAR.
EDMUND S. CMAY

Witnesses: | | |
- F. DE LYSLE SMITH,
EDWARD W. BELL.
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