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~ would 1eme]11 In operation after the ringing

o0

0b

| I‘CSldlnﬁ

“such cord cirenits SUPErVisory _
tor informing the operator wliei a con HEE
tion has been
seriber, and in Proviaing means e*hleh

arrangements.
wewdmu such cord: Cuw”e with improvedd

cur-
rent of different characteristies S Mg Ib sent

out over the various types of lines con- 1

2 relay having g

UNITED STATES
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‘WILLIAM A. RHODES, OF NEW YORK, N. Y., ASSIGNOR To AMERICAN TELEPHONE AND
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Applicetmn ‘iled Merch 22, 1918

¥ 0 Al who it ???(LJ concern ;.

Imown that T, C{Tﬂ;m AL LA Reem‘s
at L\ee York, in the county _ei
New York a
vented certem Improvemdants in Signaling
Systems, of thh the [(Jl% ng s w
fication. REREC e |
This invertion lelates to el eahem SVG-
tems and more peltleuhﬂx to eru CEIE‘.H]tS
associated Lhe1ew1th o | .

Be 1t

Tt 1s one of the obwete of U1e 1memtfeﬂ'

to provide cord circuits which are depfed
for ms kmu connections - hetwesn VATIGUS
ueﬂe of rural. local and- leaﬂ dv-nﬁhee lines.

A meher el]eeu consists in eese ‘Tating with
Q1AL o hﬂ{*ﬂt&
tefmmetef‘ bx

PLL'leL SU!)H_

vill

insure the operation of ¢ u_"h SUPervisory sig-
nals after the eueeehbel mm CLL15eu' "mﬂn‘ifr
Another  object’ consists “in- reducing
equlpment for -eom,rolhna.- the Jm;ew

Liy
'inethel e:;"ﬂ” | “oeelete

180

ringing arrangements ﬁihelehyfl 0]

t".ﬁ 11{1

nected and wiereby vinging current mav be
transmitted eeie(;fwelv-mm a -party Ewe.
Other and further otﬂeet Gt thﬁ invention
may be more fully umm:Jeod From ‘L‘f e de-
tailed description to be given lates .
When a connection is meﬂ W ith o 2 rural

or magneto hne with a universal cord civ enit

the 09@:*11:01‘ 15 notified of the termination

- of the conmnes tion by the evb“er Lﬂ** trans-

mittmﬂ **1*1011’*{:' f“urleef i)ack ovey ehe I1ne

and operating a SHP“‘“HSOI‘{. signal in the

cord circuit. In former types of universal
cord cirenits thS stignal was controlled Y
{‘}tlr)l*‘“‘ windin o, one wind-
ng serving to operate the reln V wl ren alter-
wiing en: rent was sent over the line by the
siibseriber, and the nther winding %ervmn
to close a leekmu ¢ireuld thmwvh t super
VISOry 51011‘1,1 SO Lha,t the super weftﬂ Y ueml

ceased. It has been found in practice t} 1t if

the subscriber stop sed ringing at that point

when the magnetic comp{mem in the }*elev

“from one wmduw‘ 1s equal and opposite to
t due to the locking

the magnetic eomponent
vinding the velay would fail fo lock s up and
the SLi}i:l visory signal would s extinguis I"-ed

- = ) . .
ot - - e o .
> i .
ﬁ"ﬁ_u“i I:l-i‘--l.- - I -

Tl ﬂ.‘- .

Spemﬁcatwn ef Letters Petent

d State of New York, ha ve -

_ot the. 1*11101110

the_. tomary to’ provide

Gperator may ring eelectwely over elther side
“of the called line’ ezther with alternating cur-

ive may be given on comnon b
lines.

'fhe niimber- of 11nfr1nﬂ
ing th13

Patented Apr. 11 1922
Serla} No. 223 995

When the ringing ceesed In other former
types of umversal cord cireuits this difficulty
1s ‘obviated by using a relay responsive to

| 111101110' current end a second relay for the
: e()le

Der_,l-'

purpose of elosmcr a locking cireuit for
the SUpervisory. Signel upon the operatmn 0f
the ringing relay. In the arrangements of
the c,ord urcmte of the present invention g

visory relay on common battery line connec-

tions ig-also used for closing a locking cir-
cuit for the. Supervisory swnal on a mao‘neto
or rural line connection upon the operation

relay. This arrangement
provides 2 meqns for preventing the ; super-
visory ‘signal ‘from ‘becoming extinguished
atter the. subscrlbez ceases ringing and also

Sewes to reduce the equmment ﬂeeded
' the. ringing arrangement associated

In

with a universal cord cireuit it has been cus-

apparatus whereby the

rent when a connection is made with a rur el

or magneto line, or with superimposed cur-

rent of either polarity when o connection

s made with a common battery or local line,
By the ebove arrangements four-party serv-
sattery or local
In {ormer types of universal cord
clrcuits this' ringing arrangement necessi-
tated the use of six d]fferent ringing keys,
Tn the arran gements of the pr esent. invention
lkeys for accomplish-
purpose 1s. rednceﬂ to for ur, two of
the l{evs being suitable for 1mrrmﬂ* elther
over local lmee or rural lines. This 1S Q-

complished by associating swith the con-
ductm*s, which lead from the souro e of ring-

ing current and normally ‘lpTllY al*ema‘rmu
euirrent to these two keys, a- relay which Op-

erates whenever 1 connection is made - with
a local line and swi itches these cenﬂrwte 'S to

contacts which lead to a souvce of superini-
posed current.

. SlmT}llfV the ringing operation by maki
1t more

equipment at 'a position handling connec-

ThlS arrangement ter s to

no
unlfor‘m with the operation and

tions with common battery lines enlv

The invention may now be more fully un-
cderstood when taken in eonneetmn with the

accompanying drawing, in the Figures 1

and £ of which are illustrated the preferred

forms of the circnit arrangements of the in-

6

ringing responsive relay is mewded and the
1fel.:]u} “which normally serves

6o
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vention. In the I‘wure 1 1s 1llustmted 4 Uni-

versal rural cord circuit adapted for making
connections between local or common b‘lt-

tery lines and rural or magneto lines. In
I‘mme 9 1s illustrated a umversal toll cord .

cireuit adapted for making connections be-

tween local or common battery lies, rural
or magneto lines, or long distance lmes

10

20
25
30

35

TIn the Figure 1 the lines L, and L, Sllus-

trate local hnes terminating at the swﬂzch
board in the jacks J; and J respectively.

Associated with the lines 1, and L, are the
usual line signal lamps 01 and 24 respec-

tively, together with the customary appara-
tns associated therewith. The lines I, and

ks, iHustrate rural ox maonetf“ lmec; termi- |

H’Ltll’lﬂ‘ at the SWHthOE’LI‘d in the

and J, 1*esnect1vel}
lines Lf2 and L., are the usual line signal

] a cks J

lamps 22 and 28 and the customary appara-
tus associated therewith.  The universal
- rural cord mremt A 1S shown terminating
in the answering and calling plugs P, and

P, respectively. Assoclated with the sleeve
contact of the plug P, is the relay 1 and the
marginal relay 2. TVhen & connection IS
m&de with a rural line, such as the line L, by

nserting the plug P, in the jackdJ, the relayl

"“’1” operate butthemargmal relw 9 will not

) he o*fjemted becanse the Wmdmﬂ of the. relay
&q&oc lated with the Sleeve contact of the ]‘LCL
Whean a connection i3

J. 1s of high resistanc
made with a local lme‘ such as the line I, b

inserting the pluﬁ P, in the jack J,, both of---ﬁ
will be operated because
“the winding of the r elay associated with the

the 101*13‘*’5 1 and 2

 gleeve contact of jack J, is of low resistance.

40

45

5()

(8] ]

60

| tmn of the connection.

__Tnc,luded in the mlkmﬂ conductors of  the
In-

cord cirewit is the repe‘ttmﬂ co1ll 20.
chuded 1 a bmdﬂe agsociated with the left-
hand windings of repeating coll 20 1s the

rel Vo3 which 1‘9%})01’168 to ﬂlter:n ting cur-
~ rent.
has been terminated, the subscriber sends

"When a connection with a 1111“11 line

ringing current haclt over the line and-over

this bmdoe which causes the operation’ of

the relay 3. Under the control of the relay
3 is the Ielm,f 4, which serves, upon the ener-

oization of relay 3, to close a locking circuit
through the signal lamp 25, the. opemtlon of

which informs the Opemtor of the termina-

is made with a local line, the relay 2, as has

heen formerly pointed 011‘( will be Op“l‘”lt@d -
This opens the hiidege as socmted with the
Jefth and windings of repeating coil 20 and 1
applies ground to one side of the line and
mnnect& b%ttﬂ v to the other side of the line
to furnish the talking current for the C(m-'
nection. 'The Wmdmo of the relay 4 is in-

~ cluded in this curr ent supply ecircuit and

o
i

when 6

the connection 18 termmated bV the
subseriber hanging up his receiver, the re-

lav 4 becomes de-energ ized and %llow g q ¢Ir-

cuit to be closed thrmmh the signal lamp 25.

‘has been terminated..

ance.

Associated with the

When a connection

I, and fﬂteumtmﬂ current ‘is norma ]hf
plied to the keys I%

1,412,490

The operatmn of the Sltmal Iamp 25 serveﬁ _

te inform the operator Ghat the connection
Associated with the
sleeve of plug P, are the relays 5 and 6.
When a connection is made with a rural
line. such as the line L., the relay 5 will be

operated but the relay 6 will not be oper-
ated, as the winding of the relay ‘ISSO('lflth |
with the cleeve contact of the ]‘101{ J. 18 01
.hwh 1*e81qtance

When a connection is made
with a local line, such as the line Ly, by in-
serting the plug P, in the jack J, bot ch of
the 161&?9 5 and 6 will be op emted as the
winding of the. relay ftssocmted with the
sleeve contact of the jack'd, 1s of low resist-

is the Qltemﬂtmﬂ current 1‘@19;‘ 8. When 0
connection has been t e*mmfmted bﬂ a sub-
<ecriber on a rural line ringing cu‘f*rent 1S

“transmitted b%ch over the. lmﬂ rmd over this

bridge and relay 8 is caused to operate. Un-
der the control of relay 8 1S the relay 9,
which, upon the operation of relay 8, ser ves

to close a locking circuit through the sional
Jamp 26 and therebv inform the. operltm-';
that the connectlon has been terminated.
When a connection is made with a local line.
+he relay 6, as has been formerly pomted

out, will bﬂ energized. The operation of

relay 6 opens the brldcre associated with the

7 mhthand windings of repeating coil 20 and

appiles ground to one side of the line and
f*mn*;er*ts battery to the other side of the line

to turnish talking current for the connec tlon

The winding of the relay 9 1s. included in
this currvent SLlppr circuit and, accordingly,
when the subscriber terminates the. con*lee-'
tion by hanging up his receiver, the relay 9

will be e- enero:tzed and allow a cu‘emt 1o
be clogsed through the signal hmp 26, there-
by inforniing the opﬂmtor ot the ternum-
tion of the connection. Associated with the

talking strands of the- cord circuit is the lis-
tening key K.
kev K, the oper'fltor may e\tm(rmah elthwr
‘the signal lamp 25 or the sional lamp 26 by

BTT throwing the listenin o

(;pﬁm‘m the circuit closed merethrouoh
y *9 sociated with the talking stranf‘ls ot the

cord circuit ‘are the ringing ke s I, I,

and K., _irmcmteﬁ with “the' ringing Lev_:,

ig a source of ringing mrrent mcludmo' the

curl ent ‘md the
Mhig source of Ting Hm'

oenecrator 85 of a‘ternatm
atteries ()0 an 91.

r‘*ur‘t*em is so associated with the ringing
cevy that super ‘imposed current of a positive

| Included in a brlde'e associated with
-_:the 1"1Ghthfmd W:LndnwrE of repeating coil 20

PF‘ ")

9

95

100

]}01 writy is normally applied to keys i, and

'}_
and 1K, Under. t%le
contiol of the 1e]av "’ is the IGIELV 89, which
onerates whenever a connection is made with

a local Tine.

rent with the ringing keys K, and K, so

that superlmposed current of a negatlve :

_ The operation of the relay 89
cerves to *smmafe the source of ringing cur-

N
T
ST v B



10

LH

~shightly

1,412 496

polarity will be applied thereto when a con-
nection is made with a local line. The cir-
ciit arrangements of the relays associated
with the calling end of the cord circuit are
different from the arrangements as-
soclated with the answering end and illus-
trate an arrangement desirable for use when

@ connection is made with an operator at a

recoraing toll boad. However, it will be

understood that the arrangement. illustrated

as associated with this answering end of the
cord might equally well be employed on the
calling end., _ -

The cord circuit B llustrated in the Fig-
ure 2, 1s adapted for making connections be-
Lween local or common battery lines, rural

or magneto fines and long-distance lines, and

45 the arrangements associated therewith are

1 many respects similar to those of the cord

cireuit A of Figure 1, similar reference nuy-

merals have Leen used to designate similar

30

49

49

T
ot

60

L
o

objects whenever possible. Associated with
answering plug

the sieeve conductor of the

P, are the relays 1 and 2, relay 1 operating

oit connections with magneto lines or long
distance lines, and both of the relays 1 and
z operating when a connection is made with

a cominen battery line. These relays per-

form functions similar to the relays 1 and
2 of the cord circuit A.- Associated with the

taiiing conductors of the cord: circult B is
the repeating coil 20, which is so arranged

that part of it serves as retardation coil

when connections are made mvolving rural
or magneto lines, or long-distance lines.
When a connection is desired involving a
commmen battery line, it is desirable to em-

pioy the coil 20 az a repeating coil, and

therefore the velay 100, which is controlled

by relay 2.1s operated and the repeating coil
20 ts connected ag such. Associated with the

feit-hand winding of repeating coil 20 is the

relay 3, which responds to alternating ring-
g current transmitted over the line when

2 connection with a magneto line or long

distance line has been terminated. Under
the control of the relay 3 is the relay 4,
wwhich serves to close o locking cireuit
through the supervisory signal 25 when a
connection has been terminated on a mag-
neto fime or long distance line, and which

SeTrTe; supervisory relay for the signal

T

&R0
L (AR

famp 25 when a connection is made with a

common battery line. Associated with the

answering plug P, is the velay 5 and the
cmargmal velav 8, the relav 5 operating when
@ connection 1s made with 3 magneto line or-

‘ong dictance line, and hoth the relays 5 and
G operating when a connection is made with
& common battery line. Associated with the

rreht-hand windings of the repeating coil 20
15 the relay- 8 which responds to alternating
mneing curient  transmitted back over g

called

I R |

maeneto or lone distance line when a

» connection between such a line and a com-

‘plied from the generator 85 to the

g

o battery line hasbeen terminated. Under
the control of the relay 8 is a relay 9, which
serves to close a locking circuit through the
signal lamp 26 when a connection is ter.

~minated between a common battery line and

a called magneto or long distance line, and
Wilch serves as g supervisory relay for the
signal lamp 26, when 2 connection is made

with a called common battery line. As the

right-hand winding of the repeating coil
20 1s not connected to the cord cireuit when
4 connection is made involving only magneto
lines or long distance lines, the termination
of such a connection at either end of the
Iine 1s indicated by the lamp 25. '

- With cord civcuits of this type it is com-

nonly the practice to employ a battery for
“tatking purposes of a comparatively high

T

voltage and signaling lamps constructed to
re cive their normal currvent at a lower volt-
age.  With the cord circuit B, illustrated in
1g. 2, the signal lamps on long distance
O magrneto connections are lighted from the

battery which supplies tallkking current on

common hattery connections and since the
resistance ot the windings of relays 4 and 9,

m cevies with the lamps 25 and 26 respec-

tvely, is not sufficient to reduce the voltage
across the lamp terminals by the necessary
amount, the resistance units 101 and 102 are
also connected in series with the lamps 25
and 26 when they are lighted on long dis-

tance or magneto line connections,

The ringing arrancements nssociated with
the cord cireuit B ave slightly different from
those of the cord circuit A.
tatking strands of the cord cirenit B are

the. ringing keys K, and I, Associated
with these keys are the mastep

1

kevs I,

[ ]

IX..
a source of ringing current,
generator 85 and the batteries
Alternating ringing

mcluding -

current 1s normally ap-
keys K,
connection 18 made with

When o

and K.

‘a common battery line and it is desired to nse
“uperimposed current of either polarity for

ringng purposes, relay 89 will
connect the conductors leading
K, and I, to conductors leading to the con-
tacts of keys I¥, and K., to which kevg the
source ol ringing current supnlies Sunering-
posed current of either polarity.

operate an«d

By the above arrangements alternating

selec-
called magneto or Jong distance

ringing current may he transmitted
tively over a

key IL,. By operating different combina-

tions of the keys K, and I, together with

o .

the kevs I, and K. cuner; mposed current of
-e1ther polarity. mav be transmitted selec.

tively over a called common battery line.
The operation of cord circuit A upon 2

connection between two maoneto lines is ng
follows :—When a subscriber on a magneto

Included in the
A1yt
Assoclated with the keys K, and K, is

90 and 91,

from kevs

e
LI

O

Ny

2
-

100

105

116

120

line by operating either the key K, or the

10
i.f}-r.)

12
L




10

energlze

taet of _f_e“u 14 to batd

Clarmnp 22

_Upon the operation of signal lamp ¢
| ﬂpﬂta.m
20

'y

hine, cich as the mtw Lh 'ai TeE Q cmmecmo**,
-T‘:‘lﬂl the central ofiice

Le v 111 ?::?._nsmlt nn“
mg current over the C‘ld.US a% the Iine L, and
hl‘(}u“]_ the winding of relay 12 This will
the relay 12 and dme the tollm*

Ing (*lrcmt from oround, wi imding of relay

t‘} conductor 27, f*}’*matwe an contact 0+
elw 12, conductor “S ,.—.mxmtum and - con-
v oand gr uund The

closing oxf this circuit wli enuwm relav

14 which closes the fmlf‘m g Ch cmt from

mmmd and battervy, um*’*ﬂu and armature
ai' reiay JéL cenﬁuctor Q8.

faet and U”}vtﬂ*ﬂ 07T ‘e:mw 13 conductor 29,

'zf'-i,g..ih.-,md 4TI mue and contact of relay 13,

over conductor 31, filument of signal {amp
992, to gt Ol.lr}.(} At the ssme time a locking
circiit will be closed through the sig nal
over conductors 39 and 29 so trmt
the swmrl lamp will not be extinguished
when tne %ubsulbe]' on line ., ceases to ring.

will insert ’fhe phw P,
circuit A into the ja welk o, 1his will close
the following C,IIC‘LHI from o ‘*‘Oﬂﬂu and bat-

tery 49, me_lmﬂ ot mm*mnﬂ reiny 2, {on-

*uu(,tox_ 34., windinge of 1(,,1m,r i, commcml

. contacts of piug & - jack o
30

QS
et

- of the above
 yelay 14 which

sign lxﬂ lunp 2.

P ,, conductor : U

winding ot Le] ay 14 to oround. The closi: 1;_3
deser
vill pull up its armature
and open the cireuit closed ﬂm}uﬂh the line
The closing ot the
mentioned circult will Ci:.f::mm ml 2y 1, but,
as the Wmdmg of relay 14 1s of ngh ro-
sistance, 1t will not energize the marginal
relay 2.
the cord civcuit to the mw Y., by ingerting

the plug P in Lh(., rack J.. the hstﬂmna k(ﬂ;f
L 1

fy s uth"WH and the opemtm may ascel-
tain with whom the connection is ‘desired.

If a connection is desired ‘with JIlOth%l

!

maﬂnﬂtﬁ line such as the line Li,, the operi-

50

a1 |
en

. -.O}nr_:. 'L{.t Lhe inay U]_H.L]_l

~grmature f"ﬂ"‘ﬂ])lﬁ‘w‘“ tpe *111{1110‘ cireult of

60 the cord circuit and by pulling up-its lower

65

tor 67,

tor inserts the p]un P, into thu Jack J..
W hen the plug P, 1s inserted in the jack J,
the following cireuit is closed @ from s_zlmmn

and battery ()1’ conductor 65, ar mature and

contact of mar Gmfﬂ relay 6, conductor 66,
-upper winding of marginal wlav 6, condue-
vmdmﬂ of *eLw 5, conductor 68,
sleeve contacts of plug D;. and jack J,, .um—
cuctor 69, wmdmﬂ of vel ay 19 to oTOUNCL.

- The C]O&mﬂ ot the above described cireuit.
- ;;rin operate the 1elaﬁ,f 5 buL, ag the winding

of relay 19 is of high lﬂS*%f‘ll'lG{‘5 it will not

tion of 1 he rela; by mﬂl ing up its uppet

armature places the 10‘11‘11 hmp 26 under

the control of relay 9. The operator may

now transmit ringing current to the sub-
scriber selectively over either side of line Ly
by operating either the key Iv; or the key Is.;.

contact and arma-
ture of velay 12, conductor 27, lefthand con-

.gontact and: armature of Teigy
8T, conmct of key K, and over ‘*hﬂ ring con-

99 ih{i
of cord

ibed cirenit will energlze

dbOiL-

After the op erﬂtm has connected
_-40 to. the lowar left hand winding of re-
peating coil 20. This will energize

elay 6. mh{, opera-

4 SRR 1,412,480

When the key K, is operated alternating
P Cul 1ﬂ11t 1:”111 be tran ,.._Jmltted over tﬂe
tip condmtm of the cord circuit anc over

one side of the line as follows: from gr ound

and generater 85, ov er condu{,tm 86. contact

{)H{IUCJE{)LH
tﬂenca QvVer

r*1rc The

ane]l armature. of rel v 8"&'., me

87 and 88. contact of key X,
the tip cond uctor of the cord

ringing circuit is compl eted by .:,Lpplymﬁ
oround to the other contact of key 3%,

it is desired to transmit 1‘11‘1;9'111@ c*lrrﬂni 6VE
the other side of the line L, the key Iy ¢

Lﬂ

operated and ground 1s ﬂ1::»phed to me ti._'

conductm* of the cord circuit. Alternatin
ringing current will then be applied to tie
Ing conductor of the cord circuit as follows:

Trom O'round frenelatm ‘85, conductor 84,

o 'IQ -’

duetor ot the cord cir CUJI
When the connectmn 1S Lermmn sod either

the subscrlber on the line L or-on the iine
cullﬂnfx

over the line and through- flppm.ltus ASSO-

L., or both will transmit ringing

ciated with the universal cord clrcuit A In

“the following manner: When the subseriber
on the line L, transmits ringing current over

the line for the purpose of notifying the
operator that the connection has been com-

pleted, the ringing current will be tlunq*nlt—_
-ted over the Lalkmcr strands of the cord cir-
cuit and through the left hand wmdrwg of

the repeating coil 20. TFrom this point ring-
ing current will be transmitted over the fol

'lowmﬁ circuit: from upper left hand vwm-_

ing of 1epe‘1tmo coil 20, over conductor 37,
contact and armature of rels vy 2, conduc tor
88, winding of relay 3, conductors 39 and

the re-
lay- 3 which will pull up its armature and

cloge the following cu'(,mt from ground.,

contact ot hstenma key I, over copductms
42 and 43, filament of sional lamp 25, over
conductor 44, contact md armature of re-

lay 1, over conductors- 45 and 46, contact
and wmature of relay 3, umc’lu(,m g 47 and
48, contact and armature of relay 2, conduc-

89, (“Oﬂd wctor

75

5 80

85

100

165

110

LOI 49, wmdn‘lo of rel'w 4. to bat erv’_mdﬂ

oround The- (,105)1110 of ﬂll& {IICIIIt will

'hoht the signal lamp 25 and inform the op-

erator that the call has been completed. The
closmo of this circuit will also energize the
relay 4 which will be locked un over the

iollowmo circuit: from conductor 45, over
canductoz 50, contact and armature of relay
4, over 0011dmt01s ’31 and 48, contact and
m*matur(, of relay 2

, over (011{luctm 49,
winding of relay 4, to battery and ground.

Upon the operation of the &gmﬂ lem 25
_the operator either by disconnecting the cor d
circuit from the lines L, and L, or bv throw-

ing the listening key Ix may open the cir-

cuit formerly closed throuﬂh the signal lamp
25 and allow 11; to be e*itmﬂ*mshed

mhaul J.'

115

120

125
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the subscriber on the line L, desire to in-
form the operator that the connection had
terminated, ringing current would be trans-
mitted by the subscriber over the line L,
and over the talking strands of the cord ciy-
cuit to the right hand windings of repeat-
ing coil 20. From this point the ringing
current wiil be transmitted over the follor-
ng circuit; from the upper right hand wind-
ing of repeating coil 20, over conductor 52,

~armature and contact of relay 0, condnctor
93, winding of relay 8, over conductor D9,

to the lower right hand winding of repeat-
Ing coil 20. This will cnergize the relay 8
which will pull up its armature and cloze
the following circuit: from ground, contact
of histening key K,. conductors 42 and 56,
filament of signal lamp 26, armature and
contact .ot relay 5, conductors 57 and 8.

armature and contact of relay 8, conductors

59 and 60, armature and contact of relay 6,
concuctor 61, winding of relay 9, to battery
and ground. The closing of this circuit will

operate the signal lamp 26 and inform the

20

30

30

40

45

50

lamp 26.

operator that the connection has terminated.
T'he closing of this c¢ircuit will also energize

~the relay 9 which will pull up its armature

and become locked up as follows: from con-
ductor 57, over conductor 62, armature and
contact of relay 9, conductors 63 and 60, con-

tact and armature of relay 6, conductor 61.

winding of relay 9 to battery and eround.
When the operator has been thus informed
that the connection has terminated, she may
extinguish the signal lamp 26 by throwing
the listening key K, and opening the cir-
cuit closed therethrough or by dis-onnect-

ing tfrom line I, thereby releasing relay 5
opening the circuit through

and thus

~Lhe operation of the cord circuit A upon

a connection between two common battery

limes or between a common battery line and
a magneto line 1s as follows: —When a sub-

scriber on one of the common battery lines.

such as the line L,, removes the receiver

from the hook, the following circuit will be

closect: irom ground, conductor 71, battery

(0, righthand winding of relay 10, over one.

side of transmission line L, and through the
subscriber’s telephone set, over the other side
of the transmission line L,, through the

- lefthand winding of relay 10, over condue-

55

60

65

will insert the

tor 173 to ground. The closing of this cir-
cuit will energize the relav 10, which will
pull up 1ts armature and close the tollowing
civeutt: from ground. conductor 71, battery
70, armature and contact of relay 10. con-
ductor 72, filament of signal lamp 21 to
grouncd. The closing of this ecircuit will
operate the signal lamp 21. Upon the oper-
ation of the signal lamp 21, the operator
plug P, of the cord circuit
into the jack J, and the following circuit

will be closed: from ground, battery 33,

winding of repeating coil 20.
‘tion of marginal relay 2 also applies battery

winding of marginal relay 2, conductor 34,
winding of relay 1, conductor 35, sleeve con-
tacts of plug P, and jack J,, conductor 7 3,
winding of relay 11 to ground. The clos-
ing of this circuit will energize the relay 11,
which will pull up its armature and open
the circuit formerly closed about the wind-
mgs of relay 10, which will in turn release
its armature and extinguish the signal lamp
21. s the resistance of the winding of the
relay 11 is small, the closing of the above

described cireuit will energize both of the
relays 1 and 2.

T'he operation of marginal
relay 2 applies ground to its upper armature
and conductor 37 and to the upper lefthand
~The energiza-

to the lower lefthand winding of repeating

coil 20 as follows: from ground and battery,

winding of 1'6111}?.4,0011&101}01‘ 49, armature
and contact of relay 2, conductors 74 and 40,
to lower lefthand winding of repeating coil

20. The above described arrangements Pro-

vicle a means for supplying the talking cur-

rent when a connection is made with a com-
mon battery line.
the listening key I, and ascertains with
1f a connec-

The operator now throws

whom a connection is desired.
tion is desired with a magneto line, such as
the line L, the operator inserts the plug P,
into the jack J,. When the plug P, i1s in-
sertedd 1n the jack J, the operation is sub-

stantially the same as has Deen alreacdy de-
scribed, and a further description will De

omitted. If the operator ascertains that a
connection 1s desired with another common

battery line, such as the line L,, the plug P,

is 1nserted in the jack J, and the following
cireuit is closed; ground and battery 64,
concluctor 65, avmature and contact of mai'-
einal relay 6, conductor 66, upper winding
of margmal relay 6. conductor 67, winding
of relay 35, conductor 68, sleeve contacts of
plug P, and jack J,, conductor 75. winding
of relay 16 to ground. = As the resistance of
the winding of relay L6 is small, the closig
of the above described circuit will energlze
hotir the relay 5 and the marginal relay 6.

The energization of the relay 5 causes it to

pull up its upper armature and complete

the talking cireuit of the cord circuit, and

by pulling up its lower armature places the
signal lamp 26 under the control of relay 9.
The energization of marginal relay 6 causes

1t to pull up its armature and the circuit

formerly completed about the winding of

marginal relay 6 is now completed as fol-

lows: from upper winding of marginal relay
6 to connecting point 76. thence through the
lower winding of relay 6, over conductor {7,
winding of relay 7, to battery and ground.
The energization of marginal relay 6 applies
ground to conductor 52 and to the upper
righthand winding of repeating coil 20 and

~connects to the lower righthand winding of

Bﬂ

70

79

80

85

30

35

100

106

110

11%

120

125

130



repeating coil 20 a battery to supply the
talking current as follows: from ground and
hatterv, winding of relay 9, conductor 61,
armature aid contact of relay 6, conductors
78 and 55, to the lower righthand winding
of repeating coil 20. ' _
When a connection has been made with
a common battery line the operation of re-

~ lay 6 also closes the following circuit: irom

10

20
20

30

40

s

55

60

ductor of the cord circuit.

oround and generator 85, battery

‘the current supply circuit.

ground and battery 84, armature and con-

tact of relay 6, conductor 83, winding of
relay 89, to ground. Upon the operation

of relay 89 the operator may now transmit

superimposed ringing current out over the

line L, selectively by operating one of the

ringing keys K,, K,, K, and K as follows:

if it is desired to send superimposed posi-
tive current out over the tip conductor of

the cord circuit, the key X, is thrown. This

applies ground to the ring conductor of the
cord ecrcuit, and applies superimposed
positive current to the tip conductor of the
cord circuit as follows: from ground and
cenerator 83, battery 91, conductors 92 and
93, contact of key IX, and over the tip con-
I it 15 desired
to send superimposed positive current out
over the ring conductor of the cord circuit
the key K, is operated. This applies

ground to the tip conductor of the cord cur-

cuit and applies superimposed positive cur-
rent to the ring conductor as follows: from
91, con-
ductors 92 and 94, contact of key IL, and
out over the ring conductor of the cord ecir-
cuit. If it is desired to send superimposed
negative current out over the tip conducter
of the cord circuit the key K, is operated.
This applies ground to the ring conductor
of the cord circuit and applies superimposed
negative current to the tip conductor of
the cord cireuit as follows: from ground and
generator 85, battery 90, contact and arma-
ture of relay 89, conductors 87 and 88, con-
tact of key K, and over the tip conductor

of the cord circuit. If it is desired to send.
superimposed negative current over the ring

conductor of the cord cirveuit, the key K 1s
operated. This applies ground to the tip

conductor of the cord circuit and - applies

superimposed negative current to the ring
conductor as follows: from ground, -gen-

~ erator 85, battery 90, contact and armature
~of relay 89, conductor 87, contact of key
K., and over the ring conductor of the cord

L

circuit. |

When the

the winding of the relay 4 was included in
Accordingly,

- this relay will be de-energized when the

g

talking circuit is broken and, by allowing

its armature to retract, will close the follow-

through.

| subscriber on the line L, termi-

nates the connection by hanging up the re-
~ceiver, the current supply circuit will be
broken. . As has been formerly pointed out,

1,412,490

ing circuit: from oround and Dbattery 33,
over conductor 79, contact and armature of
relay 2, conductor 80, contact and armature

of relay 4, conductors 50 and 45, armature

and contact of relay 1, conductor 44, fita-

ment of signal lamp 25, conductors 43 and
42, contact of listening key K, to ground.
The closing of this circuit will operate the
signal lamp 25 and inform the operator that

the connection has been terminated by the 7/
subscriber on the line 1;,. The operator may
then throw the listening key I, or discon-

nect and thereby extinguish the signal lamp
25 by opening the circuit closed there-
“When the subscriber on the lIne
I, hangs up the receiver, the current supply
civeuit will be broken. As has been ror-
roeviy pointed out, the winding of relay 9
is' included in this current supply circuit.
Accordingly, when the current supply cir-

cuit is broken by the subscriber on line Ly,
the relay 9 will be de-energized and the fol-
Jowing circuit will be closed; from ground.

aud hattery 84, asrmature and contact of relay
5, conductors 82 and 82, armature and contact
of relay 7, conductor 81, contact and armature
of relay 9, conductors 62 and 57, contact and

armature of relay 5, filament of signal lamp
26, conductors 56 and 42, contact of listening

key I, to ground. The closing of the above

described circuit will light the signal lamp

26 and inform the operator that the connec-
tion has been terminated by the subscriber

on line ... The operator may extinguish

the signal Jamp 26 by operating the listen-
ine key K, and opening the circuit closed
therethrough or by disconnecting. . - =

The cord

80

95

100

circuit A may also be employed

for making connections involving a common

battery line and a magneto line, such as a

connection hetween the lines T, and T, or
hetween the lines T., and L,. As the opera-

tion of the supervisory and ringing arrange-

ments associated with the cord. civcuit in

such a connection will be the same as for-

seription thereof will be given.

105

A cont for- 110
merly deseribed separately no further de-

The operation of the universal toll cord

cirenit B is as fellows: when a connection Js

made with the cord cirenit B between two
magneto lines or two long-distance lines, the

relavs 1 and 5 will be operated. but the mar-

oinnl relays 2 and 6 will not be operated, as
the sleeve civenits associated with the jacks
120

of lines of this type are of high resistance,

When a connection between two lines of this

type is terminated, the subscriber or the dis-

tant operator will transmit alternating ring-
ing current back over the lines and over the

talkineg strands of the cord circuit. This

alternating vinging current will be trans-
mitted through the lefthand windings of the
repeating coil” 20 and over. conductors 105

125

and 106 and through the winding of velay 3.

'Ag the relay '3 1s responsive to a}_t_e'mmting

180
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hand winding of repeating coil 20.
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current, it will be operated. and. together
with the aforementioned operation of relay
1, will close the following cirenit —from
ground, armature and contact of relay 1.
conductors 107 and 108, contacts of kev I\,
conductor 109, filament of signal lamp 25,
conductors 110 and 111, armature ane con-

tact of relav 3, conduetor 112, rezistance 101,

contact and armature of relay 2, conductor
1i3. winding of relay 4 to battery and
eround. The clesing of the above deseribed

‘circuit lights the signal lamp 25 and ener-

gizes the relay 4, which pulls up its arma-

ture and closes the following locking cir-

cutt: from conductor 111, over conductor
L14, armature and contact of relay. 4. resist-
ance 101, contact and armature of relay 2,
concductor 113, winding of relay 4 to battery
ancd ground.

connection is terminated. The operator may

extinguish the signal lamp 25 by throwmg

the listening key I, and opening the circuit
closed therethrough or by disconnecting and

thereby removing ground from the locking

cireult at relays 1 and 5.
When a connection is made with the cord

‘circuit B between two common batterv lines,

both of the relays 1 and 2 and the relays 5

and 6 will be operated, as the sleeve circuits

assoclated with the jacks of such lines are

of small resistance. The operation of the
relay 2 serves to open the hridge, including

conductors 105 and 106, which is associated
with the lefthand winding of repeating coil

20, and applies ground to the conductor 105
and to the other side of the talking circuit

a source of current supply as follows: from

ground and battery, winding of relay 4, con-
dnctor 113, armature and contact of relay 2,
conductor 115, conductor 106 and lower Teft-
: Thus last
mentioned cirenit includes the winding of
the relay 4, which becomes energized until
the connection with thé common battervy line
1s terminated and the circuit is broken by the
subseriber hanging np his rveceiver. When
the eirenit iy broken, the relay 4 will be de-

energized and the following cireuit will he .'

closed : from ground and battery, conductor

116. contact and armature of relay 2, con-
ductors 117 and 118, contact and armature
of relay 4, conductors 114, and 110, fila-

ment of signal lamp 25, conductor 109, con-
tacts of key IC, conductors 108 ang 107, con-

tact and armature of relay 1 to ground.

+he closing of this last mentioned clrenit op-
) and ‘mforms the

crates the signal lamp 9

operator that the connection has been ter-

minated. When a connection between two
common battery lines is made, it is desirable
to employ coil 20 as a repeating coil. Ac-
cordingly, when the marginal relay 2 1S Op-
eratec, the following circuit is closed : from
ground and battery, conductor 116, contact

The operation of the signal
lamp 25 will inform the operator that the

concuctor 128, filament of

and armature of relay 2, conductors 117 and
119, lower winding of relay 100, conductors

120, 121 and 107, and contact and armatare

of relay 1 to ground. The closing of this

cireuit energizes relay 100, which pulls up ity
armature; opens a connection between c¢on-

ductors 103 and 104 and the tallang strands
of the cord cirenit: and connects the con-
ducters leading from the righthand windin o
ot repeating coil 20 to the talking strands,
and thus connects coil 20 as a repeating coil
in the talking cirenit. When the calling plug
P, is inzerted in a common batterv line, the
relay 5 and the relay 6 operate. as has heen
tormer]y pointed out, and serve to apply

ground to the conductor 199 and thence to

one of the talking strands of the cord circuit,

A source of current supply 1s connected to
the other of the talking strands of the cord
circuit as follows: from eround and battery,
winding of relay 9, conductor 124, armature
and contact of relay 6, conductor 123, lower
righthand winding of repeating coil 20), ansl
thence over the talking strand of the cord

cireuit. The winding of the relay 9 is in-
cluded m this current supply cirenit, and
when the circuit is broken by the subseriber

hanging up his receiver and terminating the
connection, the relay 9 will be de-energized

and the following circuit will be closed

from ground and battery, conductor 125, con-

tact and armature of relay 6, conductors 126

and 127, contact and armature of relay 9,
| signal lamp 26,
concuctor 129, contact of key IX,, conductors
108 and 121, contact and armatnre of relav

o to ground. The closing of this cirenit will

operate the signal lamp 26 and inform the
operator that the subscriber has terminated
the connection. . - -

1f the connection is one involving a com-
mon battery line on the calling end of the

cord and a magneto or long distance line on
-the answering end it is found desirable to

employ the repeating coil 20. Upon such

a connection when the plug P, is inserted

tl a_common battery line, the relays 5 and
6 will be operated as has been
pointed out. The operation of

ground. and battery, conductor 125, contact

and armature of relay 6, conductors 126 and
1380 upper winding of relay 100, conductors
120 and 121, contact and armature of relay

:_53_ to ground. The closing of this ecircuit
will energize the relay 100 which will in a

previously
the relays
o and 6 will close the following circult; from
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120

manner previously pointed out include the

co1l 20 as a repeating coil in the talking cir-
cult of the cord. The supervisory arrange-

~ments associated with either side of the cord
cireult upon such a connection will funetion

in the same manner as previously described
and a further description of the operation
may be omitted. ' - -

- If a connection is one involving a magneto

125

180
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or long distance line on the calling end Wy
the cord and a common battery line on the
answering end, the repeating coil 20 will be

eut into service by the apparatus associated

with the answering end of the cord as pre-
viously pointed out. If the subscriber on

‘the magneto line on the distant operator on

he long distance line 1n such a connection
desires to inform the operator that the con-
nection has been terminated, alternating
ringing current will be transmitted back over

the line and through the right hand wind-

ings of the repeating coil 20 and thence over
conductors 192 and 123 and the winding of

relay 8. The relay 8 responds to alternating
current and is energized. The operation of

yelay 8 serves to close a circuit through the

20

30

oround is applied to the tip

relay 9 and the signal lamp 26 1n a manner

similar to the operation of the relays 3 and

4 and accordingly a further description of
the operation will be omitted. | -

The opervation of the ringing arrange-:

ments associated with the cord cireuit B s

as follows: when a connection is made with

the cord circuit B and a magneto line or a

long distance line it is desirable to ring
selectively over either side of the line with

alternating current. This may be accom-
plished by operating either the key K, or
the key K.

the cord and one side of the line. Alternat-
 ing current is applied to the ring conductor

40

of the cord and the other side of the line as
follows: from ground and generator 89, con-

ductor 134, contact and armature of relay
]9, over conductor 141, contact ot key K,

and over the ring conductor of the cord cir-
cuit. . When the key K, is operated ground
is applied to the ring conductor of the cord
civeuit and one side of the line as follows:

from ground, contact of key K,. conductor

45

55

137 contact of key XK, and ring conductor
of the cord. Alternating current is applied

to the tip conductor of the cord and the
~other side of the line as follows: from

ground and generator 85. conductor 134,
contact and armature of relay 89, over con-

ductors 141 and 136, contact of key XK,
thence over the tip conductor of the cord
~and the other side of the line. o

.

“When a connection is made with the cofd_'

circuit-B and a common battery line, 1t 1s

“desirable to ring selectively over-either side

of the line with superimposed current of

~ either polarity. where such lines are pro-

vided for four-party service. This 1s ae-
- complished by operating either the key K,
 or the key K., together with the key X,
80

or the key K,. When a connection is made

with a common hattery line and the calling

plug P, is inserted in the jack of such a line,

65

the relays 5 and 6 will be operated, as has

been previously pointed out. . The operation
of the relay 6 closes the following circuit:

When the key K, is operated
conductor of

of the cord.

claims,

oround and hattery, conductor 125, contact

and armature of relayv :6; conductors 126,
130. 131 winding of relay 89, conductor 132,

conductor 121, contact ana armature of
relay 5 to ground. Accordingly, whenever

o connection is made with a common battery

line nnd the relay 6 is operated, the relay 53
will be operated. 15
i, ground will be applied to the tlp con-
ductor of the cord and superimposed cur-
rent of a negative polarity will be applied
to the ring conductor of the cord as follows:

from ground generator R5, battery 90, con-

dnctor 185, contacts of key I, and key K,

conductor 183, contact and armatuie of relay
ro a .' - T 1
89, conductor 141, contact of key 1, and

over the ring conductor of the cord. By
operating the key I, ground may be applied

to the ring conductor of the cord as follows:
from ground and contact of key X, condue-

tor 187 and contact key IK,.  Superimposed

current of a mnecative polarity may be ap-

plied to the tip _(i()mhmtor' of the cord as fol-

lows: from ground and generator 85, battery

90, conductor 135, contacts of key X, and

7., conductor 183, contact and armature of

relay 89, conductors 141 and 136, contact of
key K, and over the tip conductor of the

cord. By operating the key I£, and the key
K, ground will be applied to the ring con-
ductor of the cord as follows: from ground
and contact of key XK, over conductor 137
and contact of key K.. Suverimposed cui-

rent of a positive polarity will be applied
to the tip conductor of the cord as follows:

from ground and generator 85. hattery 91,
conductors 140 and 138, contacts of key K

By now throwing the key

30

85

90

95

100

and key K,, conductor 133, contact and ar- |

mature of relay 89. conductors 141 and 136,
contact of key K, and over the tip conductor

of the cord. By overating the keys X, and

'K, ground will be applied to the tip conduc-

tor of the cord as follows: from ground,
contact of key K,, conductor 133, contact
and armature of relay 89, conductors 141
and 136, contact of key XK, to tip of cord..
Superimposed current of positive polarity

will he applied to the ring conductor of

the cord as follows: from ground and gen-
erator 85, battery 91, conductors 140 and

189, contacts of key I, conductor 137, con-
tact of key K, and over the ring conductor

- While this invention has ‘been  disclosed
as embodied in certain specific arrange-
ments which have been deemed desirable.

it will be understood that it is capable of

embodiment -in many and widely varied
forms without departing from the spirit o1
the invention as defined in~the appended

What 1s claimed 1s:

© 1. Tn a telephone system, a cord circuit

adapted to interconnect common battery

lines, magneto lines, or long distance lines,

105

110

115

120

125
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a_supervisory signal, a relay exercising

. direct control over said signal when a con-

“nection is made with a

~ nal when a connection is made
- neto or long distance line,

10

15

20

~adapted to interconnect lines of different

common battery line,
and a relay responsive to alternating cur-
rent and closing a circuit through said sig-
with a mag-

tioned common battery relay serving as a
lock up relay for said circuit. _-
2. In a telephone system, a cord circuit

types, a relay responsive to rmging current
associated with said cord
visory lamp, a supervisory relay, and means
whereby when said cord circuit is associated
with one type of line and ringing current is
transmitted over said line said first men.
tioned relay is actuated to close a circuit
for said supervisory lamp and SUpervisory

relay, sald supervisory relay then closing

~a locking circuit for said lamp.

3. In a telephone system, a cord cireuit

- types, a relay responsive to ringing current

25

30

~ said supervisory relay. o _‘
4 In ‘a telephone system, a cord circuit
| adapted to interconnect lines of different -
~ types, a relay responsive to Tinging current
super-.
visory lamp, a supervisory relay, means

8§

- tioned relay is actuated to close a circuit

80

visory lamp,

45

assoclated with said eord circuit, a

assoclated with said cord circuit, a super-
whereby when said cord circuit is associated
with one type of line and ringing current
1$ transmitted over said line said first men-
tioned relay is actuated to close a cireyit

for said supervisory lamp, and a locking

cireuit for said supervisory lamp including

whereby when said cord circuit is associated
1s transmitted over said line said first men.

for saild supervisory lamp and SUPervisory
relay, said supervisory relay then closing

a locking circuit for said lamp, and means

‘whereby when said cord circuit is associated

with a line of another type, said first men-

tioned relay is disconnected from the cord

circuit and a source of battery supply cur-
rent 1s connected thereto
supervisory - relay, said supervisory relay
when so related to the cord circuit exercis-

‘ing direct control over the supervisory

lamp. o

~with a line of one type,
said first men- ]

1nterconnect lines of different

circuit, a super-

1mposing direct current on the

a supervisory relay, means

~of the Iine and to the
the other side of

superimposing direct

- from

I'- from
through said

5. In a _
including switching means, a source of cur-
rent, means normally applying alternating
current from said source to said switching
means when the cord circuit is associated
and means operating
when said cord circuit is connected with
another type of line to superimpose direct

current on said alternating current.

6. In a telephone system, a cord circuit

including four ringing keys, a source of
current, means operating when the cord

19‘

telephoile system, a cord circuit

55

60

66

circuit 1s associated with a line of one type

for applying alternating current from said
source to all of said keys and _
alternating
current applied to two of said keys, and
means operating when said cord  circuit
1s connected with another type of line for
superimposing direct current on the alter-
nating current applied to all of said keys.

7. In a telephone system, a cord circuit
including four ringing keys, a source of

current, means operating when the cord cir-
cuit 1s assoclated with
for applying alternating

a
current from said
source to two of said ke
other two keys and

Imposing direct

the alternating current applied to one of

said first mentioned two keys and for
current ot an opposite
_ ~alternating current applied
to one of said second mentioned two keys,

polarity on the

and means operating when the cord cireuit

15 connected with another type of line for
~superimposing direct currents
_ _ ‘polarity on the alternating current applied
with one type of line and ringing current |

of opposite

to sald remaining two keys,
8. In a telephone system, a cord circuit,
a plurality of keys, a
mally applying current of one character
sald source to said keys, and means
operating automatically when said cord cir.
cuit is connected to a certain type of line
to apply current of a different character
sald source to said keys.

In testimony whereof I have signed my

‘name to this specification this 18th day of

March, 1918, | _
WILLIAM A. RHODES.

for super-

ys and to one side

the line and for super-
current of one polarity on

source supplying cur-
rents of different characteristics means nor-
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