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Apphcatlon ﬁled "V.(e,y 4,

r‘”h,.,u invention _r*ﬁl_.,ﬂ.es to tele phone Sys-
tems and more particularly to four- perty tull
selective ringing systems, |

An e:b]u::iL O t}ie INYVe! 1m0
ringing curre ent “eﬂuued 101‘ eystems of this

3: eharectel
Anocther object is to veduce interfering or

cross-ringing currents thereby ﬂlaklflﬂ 1t un-
eeeeser‘}r Tto | piace a strong tens 1on the bras

DIINGS Oi each ringer. .

| _Lne rbove obiects
party selective ringing eysteme employing
positive and negative r* ulsating current and
in which the rmngers are zmr**uaﬂy {]ISL,OH-
nected frem the line and COH‘lﬂﬁeﬁd thereto 1n
to application of ringing current to
the line, b*;r cembmwmﬂ with such a system

o means for preventing the ringing current
from ﬁowmﬂ ’Lmouﬂh 11101"
at a time.

‘than one ringer

A preferred arr mweme”lt emeloys a cop-

per-oxide 1eet1_ﬁee1n series with each of the

four ringers of a standard four-party selec-
tive ringing system wi hich are poled to pass
current 01113? in the direction which WIH 0p-
erate the associated ringer.

An alternative erranﬁemem is to Substltute
direct current relays for the alternating cur-

rent relays used in the present system, con-
necting two of the relays between one side

- of the hne and ground and two between the
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other siae of. the line and ground, and ingert-
1ng rectifiers in series wﬁh the rels 2ys mstead

of the Tin oers. :
A third scheme is to ehmmate the relays

and connect the ringers directly to the line
through a rectifier and a low Voltege bleak—;.

dow.n tt"be 1N series,

Afmther scheme
to the line asin the third Seheme 11] SEr1es W1th
a rectifier only, ehmmetme' the d1ech%r9‘e

tube.

The mventlon wﬂl be understood irom the'

followmg description and drawing in which:

Fig. 1 represents the calling end of a ma-
chine ringing cord circult arrenged for tour-
party full selectwe ulﬂnﬂllﬂﬂ employma pul—

' S‘ltlllﬂ‘ current.

I'IU 2 1"‘epresents 2 well known four- party
selectlve ringing system employlng pomtwe

15 to 1educe ‘the |

:;11%:; att mneﬂ in four-

_.(le

for

18 1o connect the 1‘1n0'ere-

TELEPHONT—RINGING SYSTEM

1929. Ser el No 360 476

“and neg atwe pulsatmﬂ* I'mcrmo current in
which properly poled uni- dlrectmnal devices

or rectifiers are edded 111 serles Wlth the
ringers. -

T 1. 3 represents a modlﬁcatlon of the 1 in-
vention: in which the relays of Fig. 2 are

eliminated and the ringers permenenﬂy con-

nected to the line in series with a rectlher
an d a low voltage discharge device.

Hig. 4-s ‘maiher mo hﬁeat1 on of the inven-
tlon in which direct current relays are sub-

stituted for the alternating current relays

of T‘IO 2. but in a different manner. |
further modification is shown in Flﬂ'
5 in which the discharge devices of Fig. 3
are eliminated and the ringer permanently
conrected to the hne 11, serles Wlth a 1"ect1her

Referring to Flo‘ 1 of the dmwmﬂ Whlch
shows only such essential details as are neces-
sary for an understanding of the method of
applying selective ringing current to lines
arranged in accordance with the present
invention, 23 is a source of
ringing eurrent of any desired flequency

tively supplied to contacts of the ringing re-
lay 17 through either the polarizing battery
PB— or PB+ corresponding brushes of
the interrupter I, windings of relay 18 and -

e*{ample 20 cyeles,' which 13 selec-

ASSIGNOR TO BELL TELE»
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alternating

N

contacts of relays 8,25 and o7 as determined

by the setting of the in dividual party ringing
lzeys

eqmpped with four four- p%rty selective ring-
ing subscribers’ sets arranged to operate on-

-pulsat ng ringing current Whmh sets have
“been modlﬁel from the standard arrange-

ment, to the extent that copper oxide rectifiers

"37—-—-W ST—J, 37—R and 87—M have been-
| eenneeted in series with the ringers of the W,
~J, R and M sets, respectively, in such a man-

ner:that current will enly flow through the
desired ringer colls as determined by the
setting of the ringing keys at the central of-
fice. This aArrang ement makes it unnecessary
to bias the ringers as heretofore.
The circuit details and method of operatmn
of these selective ringing sets; except as
changed by the rectttﬁers are Well known and

KW, KR KJ and KM. Fig. 2 repre-

| sente S before memmned 2 subscrlber S lme
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described in the patent to Thompson et al.
644,647, patented March 6, 1900.

The invention will probqbly be best un-
derstood from a description of the operation
of the circuit shown in the drawing and it
will, therefore, be first assumed that the op-
erator havmg control of the automatic or
machine ringing cord circuit of Fig. 1 desires
to ring the bell of the subscriber W on line
L1 of Fig. 2. To accomplish this the operator
will insert the plug 1 1n the jack 2 of the sub-
scriber’s Ime and press the selective ringing
key IKW associated with the cord cireuit,

Insertion of the plug 1 in the jack com-
pletes an obvious circuit for operating the
sleeve relay 8 which 1n operating completes

“circuits for operating start 1"01::11;? 4 and re-

lav 5 which can be ‘t1 aced from battery, con-

tacts 19 and 6 of relay 3, winding of relay 4

and contacts 7 of cut-off relay 3 to oround,
and from battery. contacts 9 of 1ehv 3, con-
tacts 10 of relay 8 and winding of 1‘61:137 5 to
oround.

When key KW 1s actuated an obvious eir-
cuit is closed for operating relav 11 which
tlw supon locks up to ground under control
of relav 5 in the following circuit, battery,
winding and con_tacts 12 of relav 11 and con-
tacts 13 of relay 5 to ground. Relay 11 also
completes, at its contacts 14. a circuit for
operating relay 15 which can be traced from
battery, “wind img of relay 15, contacts 14
and 12 of l“elay 11 and contacts 18 of relay
h to ground. -

Relay 15 1n operating comnletes a circuit,
at its left-hand contactq for operatmn‘ rel:-:w
16 which can be traced from baffcelz‘yj wind-
ing of relay 16, left-hand contacts of relay
15 and contacts 13 of relay 5 to ground.

The operation of relay 1a also completes a
circuit to operate ringing relay 17 which can
be traced from bqtterv, 1101113 hand contacts
of relay 15, left-hand contacts of relay 5,
lett-hand COTIt‘lCLS of relay 4, winding of re-
lay 17 and right-hand 1101"11’191 COllt‘lCtS of
tupmnﬂ relay 18 to oround.

W’hen relay 17 operates 1t connects the
ringing leads 43 and 44 to the tip and ring
of ‘the “cord and locks itself operated, at 1its
contacts 21, under control of relay 3.

The oper tion of wlav 16 completes a cir-
euit for operating relay 8 which can be traced
from battery. contacts 19 of relay 3, winding
of relay 8: contacts 20 of relay 4 'and con-
tac‘cs of relay 16 to ground. Relay 8 1n op-

ating locks up at its left-hand contacts to
,bl_{"}ll. nd under control of the sleeve relay 3,
by opening 1ts contacts 7 it releases relay 4
and byvopening its contacts 10 releases relay 5.
~Relay 5 in releasing opens the holding path
tor relays 11, 15 .f-md 16 which I‘ela}?&, 11 turn
rﬂleqse

It will be n(}ted that relavs 8 and 17 are
now held operated under control of sleeve
relay 3. -

1,778,768

When relay 8 operated 1t also closed its
right-hand contacts 22 thereby connecting
negative 1'*ulmtinfr current, generated by su-
perimposed alternating ringing current sup-
plied wa source 23 on the battery PDB—, to
the ring condauctors of the cord and line 1n a
arceuty meluding the left-hand winding of
trippmg relay 18, contacts 22 of relay ©, con-
tacts 24 of_*ﬂ]1* 25, contacts 26 oi 191“}? 27
_M"d contacts 28 of 1el“y 17 to the ring con-

ductor of th{‘ cord and thence over tha TIng
cmtact% of the plug 1 and jack 2 and ving
conductor of the line Ll to the W station
where 1t flows over conductor 29. through
condenser 30, relay 31—W, left-hand Wmdmn'
ot mcduchion C(:ﬂl 32, over conductor 33 to the
tip side of the ! Lme and thence to the cord cir-
CUit W here 1t ifinds ground over contacts 34

of velay 17 and contacts 35 of relay 27. This
mm_mt aizo flows through similar paths pro-
vided by th Oi‘*ber three stations on the line.

Dattery PDB— 1s connected in the circuit
with 1ts neg: ative e pole toward the line and 1ts
nogsitive p@le towzard the AC source 23 2 and
consequently the positive halves ot the alter-
nating current waves will be increased and
the 11{3;;51%1%@ halt waves cecreased thus SUD-
pilying whet 1s termed a negs t}w pulsating
current to the ring conduciors of the line,
This method of generating a so-called pul-
sating current rfor selective ringing purposes
Dy superposing ailternating current on a di-
rect current source was described in patent
763,570 to T. C. Drake, dated July 5, 1904.

This so-called pulsf.mqn current 1s in ract
alternating current with its neutral axis dis-
placed frem Lhe center line of the wave by
the amount of the battery voltage and causes
relays 81—V, 4, I and M {o operate thereby
connecting the ringers 36—W and R between
the ring side of the hine and ground and
ringers 37— and M between the tip side and
oround.

Connected 1n series with each of the ring-
ers 1s a unt- lateral current conducting dewm
or rectifier 37—W, J, R or M 1)1me1 oly of
the well- Lnown Copper oxtde {ype, poled as
mdicated by the arrows and therefore ¢ neoa-
tive pulsating current flowing in the ring
conduictor of the line can OPIT; fAow through
rectifier 37—V and ringer 36—W to ground.
Dne to the fact that rectifier 57—R is 03]

tively peled no current will flow through
36—R and cause 1t to respond. it will bhe
noted that rimgers 36—J and M which are
connected to the { t1p side of the line are shunt-

eci at this time by the resistance of the tip
sidle of the line. ' o '

As beiore mentioned, the present four-
party sclective fmmnﬂ' system  empioying
pulsating or superimposed current 1s so ar-
ranged that, whenever 13 noing current is ap-
nlied to the line. two of the ringers are di-
rectly connected between one side of the line

and ground and two between the other side
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“and ﬂrround Current, therefoz e, fows from

. the hve side of the lme to ground tth”ﬂﬂ
 both of the ringers con"leetﬂd thm*eta but dae

Y |

to proper pohnﬂ" only one ring

r responds.
The gystem s
the above described system b;f the inclusion of

a properly poled rectifier in series with e:ml

ringer whereby current only ficws throug:

the ringing coils of the selected station.
- "'he called subscriber responds by '
'lli‘tmo his receiver from the hook the 1m-
fpedance of the circuit is reduced and an in-
creased current flow results thereby causing

"l'"!"""f

VLT

the tripping relay 18 to operate which re-

' I‘ subgeriber she depresses the. key KR which-
causes consecutive operation of relays 38, 25
and 15, 16 and 17, and 8. The 013&1 ation of

which theren Don Te
ringing ieads éu and 44 irom the line.

Teiay QJ
44, ‘mrl contacts 28 of velay: 17 to the ri ne
side of the cord and line Whmh current will

moves the holding oround from relay 17

"iuﬁs;eha | Jild

Tn case the operator desires to ring the

relay 25 opens, at its contacts 24, the nega-

tive ringing lead 44 previously described and
closes, at its contacts 39, the positive ringing
- lead ﬁrhlch can be tr aued irom battery I‘B-r— :

through mterri,ﬂ;)‘t?“ i ﬂnd the right-hand

winding of 11 }pmﬂ"re 2y 18, contacts 39 ot

contacts 26 o1 relay 27 ringing lead

flow through vectifier 37—R and rmger
36—R of the R station to ﬂroa,mil Ng currens

Tl v
ol |

27 reverses the rmﬁmﬂ and ground leads
and 43) with respect o the eenmcts of ring-

the

will flow th“ou. och ringer SS—W connectei to
~the same side ow‘: the 11’1@ clue io the fact that

rectifier 37—W is poled in an opwosfs@ direc-

‘tion %o that of 7——-—B

- Similarly, operation of key jid ] operates
161‘13?53 40, 15 and 27, 16 and 17 and 18. Relay

ing relay 17 uhef'@b‘y causing negative pul-
sating current to be conneeted to the tip of
cord. and line, instead of the ring as in
the case of key KW. Negative ringing cur-
rent on the tlp of the lmﬂ will (m]y’ find a

path to ground through rectifier 37—J aﬂd

BEAE

lays 14,15, 25 and 27, 16 and 17
lavys 95 :md 27, which 1n. tms instance are

t‘..:fere{ ore only ringer Bt—J will regpond.
Finally Operatlon of key KM operates re-
, and 18.

both operated, connect positive pulsating cur-
f'ent to the tip of the cord over a path which

neludes the right-hand winding of relay 18,

contacts 39 of I'elw 25, contacts 42 ot relay 27,
! ringing lead 48, and COIIt‘lCuS 34 of l‘elay 17
PO%lul Ve DI 11@&13111‘:-* current on the tip of the
line fmh; finds a path to ground throucfh |

er 37—M. thgreby selectlvely operatln"r{-_._ao____R respectlvelyﬁ to the ring side of the

recti
ringer 37—M.

Tt will be obvious th:a,t by the use of recti-
fiers 37 as shown in Fw 2, the load on the
source of ringing supply is cgm}.clef'ﬁbhr less

than that requlred when two ringers are con- ¢
85 nected directly between emch gld” of the line

as 1n sys
shown 1n Plﬂ' 9 chiffers irem

1 ground 1n fezl
'bhOS"‘ shown in T Hip

arrvangene: nt each rectin

disconnects

~v01m ge breﬂ.kdm yI.charac
. C[l

rént on the t tip (mly finds a
through ringer 47—M. "

(44 -and a direct cur

.a i me, d ependm
£0 which i it is connected and the direction of
‘the curvent applied at the central office.

Re-

and ﬁ'rmmd upon the Opﬂratmn Oi relay 31,
ms now ln.operation. |
- H1g.73 18 a .Jlﬂummtm of the Clmul'i, of
Tig. 9 111 which the, alternating currenl, re-
7s 31 of Fig. ¢ are eliminated and the
1NOers. ;g_}e rmanenily connected between. one
cr the other of the two sides of the line and
W!th a rectifie oT simzlar to
2 {Lﬂu

A

in the pm,taw to Schroter 1,601,001,

er and its associated
dischar ge tube, which by itself has certain

1‘@0&113}?1110 characteris stics, are both poled in
the same dzmcmon to ﬂne the it esued Eeleg-

L1V1ty

By thisarr: :Oﬁ-men‘t all the ringers are nor- |
mally open mrcmted as before and therefore
do not interfere with the transmission of
due to the low

Jeech currents. Iowever,

El"lSthS of the dis-
negative p ulsating current on

lgﬂ

tu soe

9lso & low voltwe |
3 1801’1&1 ge tube 0“ the geﬂem"‘ type described
1 this

15

80
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the ring conductor of line L2, tm examble,

breaks down the discharge gap or tube 45-

Due
to the fact that rectmer 46—R is. oppositely

poled no current flows through ringer 47—R.
~Similarly negative pulsatmo current on

the tip conducwl only flows through ringer

47—, positive current on the ring ﬁm“s
only through ringer 47—R and posﬂswe cur-

path to O'round

,m-o 4 1y :;1150 a lllﬂdlﬁ(}ﬁul()ll of I‘w 2 111

whi f”l the bridged alternating current relays
31 ave ehmwated from the SleSCI‘lbe]?S set
rent relay at each station

8----‘i Y, J, R and M, 1s connected between one
or the oth@l" sides of the line and ground in

series with a rectifier 49—W, J, R or M poled
111 the same direction as the rectifiers in Iig.

W
_-m a well-known manner :zmd current there-
tore flows thmugh the necratlvely poled recti-
er 46—W and ringer 47—W to ground.

. 100
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hereby only one relay will be energized, at

upon the side of the line

Operatmn of any one of the relays con-
nects 1ts associated . 1"111“’)61" to the same side

of the line to which the relay is connected,

;Whereupon 1t responds in the usual manner.
None of the other relays being operated the

I'Cl'ﬂwlllll'lﬂ' three ringers remain disconnected

from tne Lne and thelemle cannot operate.
- Hig. bi1s a modlﬁmtlon of ¥ig. 3 in that

“the diﬁmm"ﬂe tubes 45 are omitt ed. In this.
arrangement ringers 51—W and 51—R are

throuﬂ*h 1"ect1ﬁers 50—W and

connected

iine L——& and ringers 51—J fmd 51—M are

110

i

325

connected to the tlp side of the line in series

with rectifiers 50—dJ and 50—M respectlvely
- Rectifiers 50—W and 50—J are poled in one -
direction with respect to the line and rectifiers
50—R and 50-—M are poled in the opposite

120
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direction. Therefore, pulsating current ap-
pliec to either side of the line will only find
a path to ground through one of the ringers,
depencing upon the direction of the ringing
current. | |

Lhe arrangement of Fig. 5, while satisfac-
tory from the standpoint of ringer selectivity,
1S ot as ‘
shown 1n the other figures for the reason that
the direct current used for talking, which is
connected across the line at the contral office

i a well-known manner, will find o lealkage

path throeugh two of the rectifiers and their
associated ringers. Such a leakawse path, for
example, may be traced from the positive
terminal ot the central office battery, over the
t1p stde of the cord and line thirough the posi-
tively poled rectifier 50—231, vinger 51— to
oround, thence through ringer 51—W, nega-
tively poled rectifiers 50—W to the ring side
of the line and cord and te the negetive side of
the battery.

What 1s claimed 1s:

1. In a telephone system, a line, a plurality
of signal responsive devices ussociated with
said lime and normally disconnected there-
{rom, means respensive.to the apnlication of
siginaling current to said line for connecting
a plurality of said devices thereto and addi-
tional means for preventing the flow of sig-
naling eurrent through more than one of said
devices. |

2. A transmission line, means for applying
thereto currents of different polarities and a
plurality of normally open signaling circnits
connected to said line, each of said signaling
circuits comprising polarized signal means
and rectifylng means poled in a manner sinii-
lar to said signaling means, and means re-

sponsive to certain currents transmitted over

sa1d line for closing said normally open signal
circuits. - |

3. In a telephone system, the combination
with a line conductor of means for transmit-
ting either positive or negative intermittent
current thereover, two earth branches for said
conductor, each branch serially including a

polarized ringer biased to respond to said po-

sitive and negative currents, means for nor-
mally maintaining said earth branches open
and responsive to said intermittent current
tor closing said branches, and unilateral con-

ducting devices also serially included in said

earth branches in such a manner that cur-
rent of either polarity applied to said line
conductor will traverse only one of said earth
branches. '

4. In a telephone system, the combination
with a telephone line conductor, of means
for transmitting either positive or negative
ntermittent current thereover, two. earth
branches for said conductor each serially in-
cluding a polarized ringer biased to respond
to said positive and negative current respee-
tively, and an electric current rectifier in each

S NN L N . 1. v TR Y TN ey d.
satisractory as the arrangements

1,778,768

pranch poled to pass current of the polarity
to which the associated ringer is adapted to
respond. '

5. In a telephone system, a line, a plu-
rality of signaling devices conneeted there-
to and adapted to be selectively controlled,
a source oi intermittent current for operat-
ing sald devices. means for connecting said
current to said line in such a manner as to
selectively operate a desired one of said sio-
naling devices, and a unidiyectional current
cevice 1n circuit with each of said signaling
aevices poled 1n such a manner as to prevent
said current from passing through more than
one of said signaling devices at the same time.

6. In a telephone svstem, the conibination
with a line conductor of means for transmit-
ting eilther positive or negative intermittent
current thereover, four earth branches for
saicdl conductor, two of soid branches each
serially including a relay adapted to respond
to direct current and an electric current
vectifier, each rectifier oppositely poled with
respect to the other, and the other two of said
earth branches each serially including a po-
larized ringer biased to respond to said posi-
tive and negative current respectively, each of
sald ringer branches being normally open at

~contacts ot one of said relays and adapted to

be closed when the associated relay operates
1m response to application of ringing current
to the line conductor.
In witness whereof, I hereunto subseribe
my name this Ist day of May, 1929.
PHILANDER NORTON.
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