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- PHONE LABORATORIES, INCORPORATED, OF NEW YORK, N. Y., A CORPORATION OF

NEW YORK

TELEPHCONE-RINGING SYSTEM

Application filed May 4, 1929. Serial No. 360,476

This' invention relates to telephone sys-
tems and more particularly to four-party full
selective ringing systems.

An object of tbe mvem&c‘w is to reduce the
ringing current required for systems of this
character.

Anocther object is to veduce interfering or
cross-ringing currents thereby making it un-

necessary to place a strong tension on the bias
spr mgs oi each ringer.

The above objects are atta mec1 in four-
party selective ringing systems, employing
positive and negative pulsating current and
in which the ringers are nor‘naﬁy discon-
nected frem the line and conaﬂcued thereto in
response to application of ringing current to
the line, by combinat fion with such a system
of means for preventing the rineing current
from flowing through more than one ringer
at a time,

A preferred arrangement em*aloys ‘a, cop-
per-oxide rectifier in series with each of the
four ringers of a standard four -party selec-
tive ringing system which are poled to pass
current only in the direction which will op-
erate the associated ringer.

An alternative arrangement is to substitute
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 line and ground and two between the
other side of the Hne and ground, and insert-
ing rectifiers in series with the rel ays instead
of the’ ringers,

A thivd scheme is to ehmmate the relays
and connect the ringers directly to the line
through a rectifier and a low Voltage break-
down tube in series.

Another scheme'is to connect the ringers
to the line asin the third scheme in series with
a rectifier ~only, eliminating the discharge
tube. '

The invention will be understood from the
following description and drawing in which:

Fig. 1 represents the calling end of a ma-
chine ringing cord circuit arranged for four-
party full selective signaling employing pul-

" sating current.

50

F1d 2 represents a well known four-party
selective ringing system employing positive

and negative pulsating rmcrmo currént in
‘which properly poled uni- duectlonal devices
or rectifiers are added in series with the
ringers.

T 1g. 3 represents a modification of the in-
vention in which the relays'of Fig. 2 are
eliminated and the ringers permanently con-
nected to the line in series with a rectifier
and a low voltage discharge device.

Fig. 4s another modification of the inven-
tion in which direct current relays are sub-
stituted for the alternating current relays
of Flo 2, but in a different manner.

A Furfher modification is shown in Fig.
5 in which the discharge devices of Fig. 3
are eliminated and the ringer permanently
connected to the line in series with a rectifier
only.

Referring to Fig. 1 of the drawing, which
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, 28 is a source of alternating
ringing current of any deésired flequency
for e‘iample 20 cycles,” which is selec-
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
contacts of relays 8,25 and 27 as determined
by the setting of the individual party ringing
Ieys KW, KR KJ and KM. Fig. 2 repre-
sents, as hefore mentioned, a subscriber’s line
eqmpped with four four- p%rty selective ring-
ing subscribers’ sets arranged to operate on

.pulsatvlw ringing current “which sets have

been mochf‘eil from the standard arrange-
ment, to the extent that copper oxide rectifiers
7——W 37—J, 87—R and 37—M have been
connected in series with the ringers of the W,
J, R and M sets, respectively, in such a man-
ner that current will only flow through the
desired ringer coils as determined by the
setting of the ringing keys at the central of-
fice. This arranoeme‘dt makes it unnecessary
to bias the ringers as heretofore.
The circuit details and method of operation
of these selective ringing sets; except as
changed by the rectlﬁers are well known and
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described in the patent to Thompson et al.
644,647, patented March 6, 1900.

The invention will probably 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 having 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. Toaccomplish this the operator
will insert the plug 1 in the jack 2 of the sub-
scriber’s line and press the selective ringing
key KW associated with the cord circuit.

Insertion of the plug 1 in the jack com-
pletes an obvious circuit for operating the
sleeve relay 8 which in operating completes
circnits for operating start 1e1‘1v 4 and re-
lay 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 8§ to ground,
and from b’ltte*y contacts 9 of 1eh\7 3, con-
tacts 10 of relay 8 and winding of 1‘elay 5 to
ground.

When key KW is actuated an obvious cir-
cuit is closed for operating relay 11 which
tb(ﬂ eupon locks up to gronnd under control
of relav 5 in the following circuit, battery,
winding and contacts 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, “windi ing of relay 15, contacts 14
and 12 of relay 1 and contacts 13 of relay
5 to ground.

Relay 15 in operating completes a circuit,
at its left-hand contacts, for operating relay
16 which can be traced from battery, wind-
ing of relay 16, left-hand contacts of relay
15 and confacts 13 of relay 5 to ground.

The operation of relay 15 also completes a
circuit to operate ringing relay 17 which can
be traced from bqtter'y, right-hand contacts
of relay 15, left-hand contacts of relay 5,
left-hand contacts of relay 4, winding of re-
lay 17 and right-hand normal contacts of
tripping relay 18 to ground.

When relay 17 operates it connects the
ringing leads 43 and 44 to the tip and ring
of ‘the cord and locks itself operated, at its
contacts 21, under control of relay 3.

‘The operation of relay 16 completes a cir-
cuit for operating relay 8 which can be traced
from battery. contacts 19 of relay 8, winding
of relay 8 contacts 20 of relay 4 and con-
t—acts ot relay 16 to ground. Relay 8in op-

rating locks up at its left-hand contacts to
ground under control of the sleeve relay 3,
bv opening its contacts 7 it releases relay 4
and by’ opening its contacts 10 releases relay 5.

Relay 5 in 1e1eqsmc opens the holding path
for relays 11, 15 and 16 which relays in turn
release.

It will be noted that relays 8 and 17 are
now held operated under control of sleeve
relay 3.
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When relay 8 operated it also closed its
right-hand contacts 22 thereby connecting
anutlve pulsatin« current, generated by su-
perimposed alternating ringing current sup-
plied Isj,"somc 23 on the mtteu PB—, to
the ring conductors of the cord and line i ina

dreuit including the left-hand winding of

tripping relay r8 contacts 22 of relay 8, con-
tacts 24 of :nhy 25, contacts 26 of relay 27
and contacts 28 of 1e1“y 17 to the ring con-
ductor of the cord and thence over the ring

contacts of the plug 1 and jack 2 and rving
conductor of the line L.l to the W station
where it flows over conductor 29, through
condenser 30, relay 31—W, left-hand winding
of induction coil 32, over conductor 33 to the
tip side of the line and thence to the cord cir-
cuit \\hem it finds ground over contacts 34
of velay 17 and contacts 35 of rvelay 27. This
cuuuzt also flows through similar paths pro-
sided by the other three stations on the line.

Battery PB— is connected in the circuit
with its negative pole toward the line and its
positive pole toward the AC source 23 a and
consequently the positive halves of the alter-
nating cnrrent waves will be increased and
the nogatne half waves decreased thus sup-

slyving what is termed a negative pulsating
culrent to the ring conductors of the linc.
This method of genew’mng a so-called pul-
sating current for selective ringing purposes
by superposing alternating current on a di-
rect current source was described in patent
763,570 to T. C. Drake, dated July 5, 1904.

This so-called pulsating current is in fact
alternating current with its neutral axis dis-
placed from Lhe center line of the wave by
the amount of the battery voltage and causes

e

relays 31—W, J, R and M to operate ther eby

connecting the 1 ingers 36—W and R betweer
the ring side of the line qnd 0101111\1 ‘md
ringers 87—J and M between the t1p side and
plound

Connected in series with each of the ring-
ers 1s a uni-lateral current conducting devicc
or rectifier 37—W, J, R or M plwemuly of
the well-known copper oxide type, poled as
indicated by the avrows and therefore nega-
tive pulsating current flowing in the ring
conductor of the line can only flow through
rectifier 37—W and ringer 36—W to ground.
Due to the fact that rectifier .;1~R 18 posi-
tively poled no current will flow through
36—R and cause it to respond. It will be
noted that ringers 36—J and M which arve
connected to the tip side of the line are shunt-
ed at this time by the resistance of the tip

ide of the line.

As before mentioned, the present four-
party selective ringing system employing
pulsating or superimposed current is =0 ar-
ranged that, whenever ringing current is ap-
plied to the line, two of the ringers are i-
rectly connected between one side of the line
and ground ard two between the other side

110

ot
—
<

20

130



it

“

iy

65

©1,778,7€8

~and ground. Current, therefoze, flows from
ithe hve side of the hne to ground through

both of the ringers connected thereto but due
to proper polingr only one ringer responds.
The system shown in Fig. 2 differs from
the a bove described system. by the inclusion of
a properly poled rectifier in series with each
ringer whereby current only ficws through
the ringing coils of the selected station.
When the calied subscriber responds by
liitino his receiver from the hook the im-

'pedance of the circuit is reduced and an in-

creased current flow results thereby causing
the tripping relay 18 to operate which re-
moves the holding Qludﬂ’i from relay 17
which thereupon r iease and - disconnects
ringing leads 43 and 44 from the line.

“Tn case the op erator desires to ring the
R subseriber ¢ e depresses the key KR Wmch
causes consecutlve operation of relays 38, 2
and 15, 16 and 17, and 8. The ope eration of

relay 25 opens, at its contacts 2 24, the nega-
tive ringing lead 44 previously described and
closes at its contacts 39, the positive ringing
lead which can be traced from battery PB+, \
through interrupte‘“ I and the right-hand
winding of tripping relay 18, contacts 39 of
relay 20 contacts 26 o{ relay 27 ringing lead
44, and contacts 28 of relay 17 to the ring
side of the cord and line which current will
flow through vectifier 87—R . and rmger
36—R of the R station to ground. e current
will flow through ringer 36—W connected to
the same side of the line. due to the fact that
rectifier 37—W is poled in an opposite direc-
tion to that of 37—R.

Similarly, operation of key IXJ operates
relays 40,15 and 27, 16 and 17 qnd 18. Relay

27 reverses the rlnomo and ground leads (44

and 43) with respect %o the contacts of ring-
ing relay 17 uhGY‘GbY causing negative pu -
sating current to be (’onnected to the tip of
the cord and line, instead of the ring as in
the case of key KW. Negative ringing cur-
rent on the tip of the line will oply find a
path to ground through rectifier 37—J and
therefore only ringer 37T will respond.

Finally operation of key KM operates re-
lays 14, 15, 25 and 27,16 and 17, and 18. Re-
lays ‘)5 and o1, Whlcb in this instance are
both operated, connect positive pulsating cur-
rent to the tip of the cord over a path which
includes the right-hand winding of relay 18,
contacts 39 of relay 25, contacts 42 of relay 27,
ringing lead 43, and contacts 34 of l'elay 17.
Positive puls atlng current on the tip of the
line only finds a path to ground through
rectifier 37—M thereby selectlvely operatlnfr
ringer 37—M.

Tt will be obvious that, by the use of rectl-
fiers 37 as shown in Fl}g. 2, the load on the
source of ringing supply is considerably less
than that required when two ringers are con-
nected directly between each side of the line

-and .a direct curr

and ground upon the operation of relays 31,
as in systems now inoperation.

Fig. 3 is a modification of the circuit of
in which the alternating current re-
i of Fig. 2 are eliminated and the
gerg permanently camlacted between -one

I of tl s two sides of the line and

with a IECb ifier similar to
those s:}mv nin “i;:.
dis ch(u ge Lube of the general type described
in the patent to Schroter 1,601,001 In this
arvangement each rectifier and its associated
dischar ge tube, which by itself has certain
recufymf) chamuemstlcs, are both poled in
the same divection to give the desired selec-
tivity.

By this arrangement all the ringers are nor-
mally epen circuited as before and therefore
do not interfere with the transmission of
5 speech. currents. ' However, due to the low

voltage bre ikdown characteristics of the dis-

charge tubes, negative pulsating current on
the ring conductor of line 1.2, fOL examnle,
breaks down the discharge gap of tube 45—W
in a well-known manner and current there-
fore flows through the negatively poled recti-
er 46~—W and ringer 47-—W to ground. Due
to the fact that rectifier 46—R is oppositely
poled no current flows through ringer 47—R.

Similarly negative pulsating current on
the tip conductor only flows:through ringer
47—J, positive current on the ring flows
only through ringer 47—R and positive cur-

rent on the t tip only finds a path to ground

through ringer 47—M.

1*10 4 is also a modification of Fig. 2 in
swhich the bridged alternating current relays
31 are eliminated from the subscriber’s set
ent relay at each station
48-—W, J, B and M, is connected between one
or the other sides of the line and ground in
series with a rectifier 40—W, J, R or M poled
in the same direction as the rectifiers in Tg.
2, whereby only one relay will be energized, at
a time, depending upon the side of the line
to which it is connected and the direction of
the current applied at the central office.

Opcratlon of any one.of the relays con-
nects its associated .ringer: to the same side
of the line to which the relay is connected,
Whereupon it responds in the usual manner.
None of the other relays being operated the

remsaining three ringers remain disconnected

from the line and therefore cannot operate.

Fig. 5 is a modification of Fig. 8 in that
the dlouﬂ irge tubes 45 are omitt ed. In this
arrangeinent ringers 51—W and 51—R are
connected throuorh rectifiers  50—W and
oO——R respectlvely, to the ring side of the
line T—4 and ringers 51—J and 51—M are
connected to the tlp side of the line in series
with rectifiers 50-—J and 50—M respectlvely

Rectifiers 50—W and 50— are poled in one
direction with respect to the line and rectifiers
50-——R“1nd 50—M are poled in the opposite
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direction. Therefore, pulsating current ap-
pliec to cither side of the line will only find
a path to ground through one of the ringers,
depending upon the direction of the ringing
current.

The arrangement of Fig. 5, while satisfac-
tory from the standpoint of ringer selectivity,
is not as satisfactory as the arrangements
shown in the other figures for the reason that
the direct current used for talking, which is
connected across the line at the central office
i a well-known manner, will {ind a leakage
path through two of the rectifiers and their
associzted ringers. Such a leakage path, for
example, may be traced from the positive
serminal of the central office battery, over the
ip side of the cord and line thirough the posi-
ively p 50—2ML, vinger 51— to
ground, thence through ringer 51—, nega-

vely poled rectifiers 50—W to the ring side

P

ol

boled rectifier

rom e

t1
of the line and cord and to the negative side of
the battery.

What is claimed is:

L. Ina telephone system, a line, a plurality
of signal responsive devices associated with
said line and normally disconnected there-
from, means responsive.-to the application of
signaling current to said line for connecting
a plurality of said devices thereto and addi-
tional means for preventing the flow of sig-
naling current through more than one of said
devices.

2. A transmission line, means for applying
thereto currents of different polarities and a
plurality of normaliy open signaling circuits
connected to said line, each o7 said signaling
circuits comprising polarized signal means
and rectifying means peled in a manner simi-
lar to said signaling means, and means re-
sponsive to certain currents transmitted over
said 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 infermittent current
for 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
intermittent 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

1,778,768

branch 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 connected there-
to and adapted to be selectively controlled,
a source of intermittent current for operat-
ing said devices, means for connecting said
current to said line in such a manner as to
selectively operate a desired one of said sig-
naling devices, and a unidirectional current
device in cireuit with each of said signaling
devices poled in such a manuer as to prevent
said current from passing through more than
one of said signaling devices at the same time.

6. In a telephone system, the combination
with a line conductor of means for transmit-
ting either positive or negative intermittent
current thereover, four earth branches for
said conductor, two of said branches each
serially including a relay adapted to respond
to direct current and an electric current
rvectifier, each rectifier oppositely poled with
respect to the other, and the other two of said
earth branches each serially including a po-
lavized ringer biased to respond to said posi-
tive and negative current respectively, each of
sald ringer branches being normally open at
contacts of one of said relays and adapted to
be closed when the associated relay operates
in response to application of ringing current
to the line conductor.

In witness whereof, I hereunto subscribe
my name this 1st day of May, 1929.

PHILANDER NORTON.
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