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AND TELEGRAPH COMPANY

. STGNAL- nTORIN G MRRJ‘LNGEMENT

Apphcztmn filed M'ly 155 19?4

Lo «ll whom it may concern

Be it known: that ¥, Owgx H. Loynus, T
residing at Brooklyn, in the county: of
Kings and State of New York, have in-
vented  certain Tmprovemeénts . in Signal-
Storing Arrangements, of which the follow-
ing is 4 specification.

This invention relatés to transmission sys-
temss of the type over which a plurality of
carrier frequency channels may be simuil-
taneously trandmitted and more partictlar-
ly relates to  improvements-in signaling ar-
rangements for such systems:

In multiplex or carrier telephony systems,
it is the practice to superimpose on the va-
rious ‘carrier channels a certain frequency
for ringing or-signaling purposes as well as
the volce hequencxes The carrier: chan-
nels;, when thus modulated, are sent out
‘simultaneously over a line to a distant sta-
Tt has been found that when similar
ringing {frequencies aré superimposed- on
two of the different carrier -channels: simul-
taneously that considerable interference: is
apt to result theréfrom whett the carrier
chiannels are transmitted out over the line.
In other words, if two operators' ring at
the same tiwe, even though ow dlﬁ’grent
carrier channels; the vesulf is not always sat-
1gfactoriy. Accorchnrrlv, it -is the purpose
of this invention' to provide a signal stor-
ing’ device common to a plurahty of car-
rier channels that will fmtommtlcally hold
up a ringing signal until no other ring-
ing swnﬂs are bemﬂr transmitted over ‘(he
carrier channels and then allow said sig-
nal to be transmitted, so that only one ring-
ing signal may be branSmltted over the
channels 4t once and: all: interfererice may
be obviated. Other features and objects of
the invention will appear more fully from
the detailed description hereinafter given.

The invention may. be more: fully under-
stood: from the' following. description to-
gether with the:accompanying drawing in
the Figures 1 and 2 of which the invention
is illustrated. Fig. 1 shows a schematic di-
agram of a system embodying the arrange-
ments of the invention; while in Fig. 2 'are
shown. in detail the cirenit arvangemients
of the stgnal storing device:

Tn Flg 1 is shown a line Ly over: which
the normal telephonic currents are trans-
mitted. Line Ly terminates in: the balanc-
ing’ nétwork Ny and includes the windings
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01 a hybrid coil 1. Assomated with: coil
Is & circuit 2 leading to modulator appa-
atus 1ot shown. The telephonic currents

flom line I.s are transmitted over circuit

2 and are superimposed on' a carrier chan-
1l at the modulator apparatus and are

11101 transmitted thiough fltering appa-

ratus to' a common line. Associated with

the midpoints of the windings of coil 1 is

& circuit. 3 leading to demodula‘cor appa-

ratus: not shown. The modulated carrier

channel coming in over the common line is
transmitted thlounh filtering ‘apparatus to
tlve demodulator, and the telephonte ctirreiits
are then transmitted from ciretit 8 to' the
line Ly Associated with' the line Ly and
the circuits 2 and 3 is a ringitg or signal-
ing’ cireuit comprising the compdsite ringer
apparatus” A, iHustrated schematically, and
the signal storing device X. The low fre-

qrency. riliging currmt, herein termed 20

eycle- “current for purposes' of-illustration,
would “he “transmitted:” from - Hne T, “to

the composite ringer set ‘A where it would
actuate mechamam to place 4 ground on
lead Ay This would start: the 31gnal> stor-
ing device X in operation with respect to
tlie signal from line L.
out in detail Tater on; at the proper time the
signal storing device X would causé ar suit-

able ringing: freqnency, herein terimed: 1,000

cycle trequenoy for. purposes -of illastra-
tion, to be applied: to the lead E; and I,
and then over the contacts of relav 32,
which opentes o groumd: over: lead E., to
the - cirenit 2. This 1000 cycle signaling
frequeney . would: ‘then bé transmitted to
the modulator and superimposed on a cér-
rier channel. The incoming ringing fre-
quency of 1,000 cycles would be transmitted
over cireuit § fromr the demodualator ap-
paratus and thence over the lead K, and
I8, to the signal storing device X and thence
over the leads A and A, to the composite

ringer set A -where they would dctuate

means ‘responsive. to a frequendy - of: 1,000
cycles.  These means in turn’ would oper-
ate the cut-off relay 2 and would .cduse to
be applied to' the tne Ly a stitable ringing
frequency stich as 20 cyclés. - As the prin-
ciples of the composite ringér set A are well
known in the arf, o fufrthcr‘ descrlph(‘m
theresf will be given.

Associated with the signal storing’ dévide
X might be. other composite ringer séts such

As will be: pointed
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as B, C and D. These composite ringer sets
would ‘be associated with other telephone
lines such as L. The ringing signals com-
ing in over these telephone lines would be
tlansnutted through these composite ringer
sets to the signal stonnﬂ device X. At the
proper time, “such as When no other ringing
signals were being transmitted over the cai.
rier channels, these ringing signals would be
superimposed -on the proper carrier chan-

nels and tl‘illl‘:lllltted out. over the common

line. ~The ringin
the carrier channe s Woulim tuln be trans-
mitted from the respective demodulator cir-
cuits through the signal storing device and
the composite ringer sets B, C and D to
the respective telephone lines. Composite

‘ringer set B is associated with the signal

storing device X by the leads B,, B, and B..
The signal storing device X in turn will be

--associated. with the modulator and demodu-
- Jator circuits of the line with which the

22
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composite set B is associated by the leads

F, F, and F, in a similar manner to that
» 1llustrated for the composite ringer set A.

 The composite ringer sets C .and D are con-

50

nected to their lines and respective modu-
- lator and demodulator circuits through the -

signal storing device X in.a snnlhr man-
ner. With this arrangement, - the signals

“from one line, such as L, Wﬂl be trans-
mitted throu<)h the compesite: ringer set, A

to the smnﬂ storing device X. If at this

time no other ringing signals are being

-
R

- transmitted over the other

carrier channels

~on the common line, the vinging signal from
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° of relays,

line Ly will be supoumpo%ed on the proper
carrier channel for line A. However, if at

-this time a.ringing signal from one oi the

other lines, Qu(-h as the line associated with
composite ringer set B, swas being trans-
mitted, the SJgnal from line L would Do

'dutomfltlca]ly stored up by the signal stor-

ing devme X .until the telmmatlon of the
othel ringing signal, at which time the ring-

ing ‘;mml hom hne Tuy would be tr‘ms— .
mltted With this arrangement, two ring- -

ing signals will not be sent out on the com-
mon - line ‘on their respective carrier chan-
nels-at the same time, and all interference
between ringing signals will in this manner

be ehmmated

In Fig. 2'is shown in detail the cireuit ar-
mnoements of the signal storing device X.
The device X has been ﬂlustmted as an ar-
rangement . common to four carrier channels

_‘tlthoudh it might be utilized for any num-
Der of channeh of .a system.

The leads A,
A, A, By T, and E, of Fig. 1 correspond
to leads similarly marked on Fw 2. Leads

‘marked B, C, D, F, G and W1th the sub-

seripts 1, 2 and 3 of Fig. 1 correspond to
the snmlally marked leads of Fig. 2. The
signal storing circuit comprises “four sets
The relays 10, 11, 12, and 13

swnals connnv in over:
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might be termed the storing relays as they
1espond to the initial ringing impulse and
store the signal.” The rehys 14 15, 16 and
17 might be termed the control relays.
These relays are so-arranged that only one
of them will operate at a time. The relays
of this set are controlled by the relays of
the first set. The arrangement of relays 14,
15, 16-and 17 prevents two ringing impulses
from being sent out at the same time. Con-
trolled by these relays is.a third set of re-

lays 18, 19, 20, and 21 which may be termed

the opemtmd 1elf1ys These relays serve tc

-connect the ringing source to the respective

carrier channels. - A fourth set of relays 25,
96, 27, 28 and 29 is provided. These relays
are slow- acting relays and operate in se-
quence to control the time interval of the
ringing. The arrangements operate in the
following manner: A 20 cycle ringing im-
pulse transmitted over the line Liy of T ig. 1
will operate the composite ringer A so that
it will place a ground on the lead A,
Referring now to Fig. 2, the ground
placed on lead A, will cause the relay 10
to operate. ' This relay will lock up in.the
following manner: From its upper -make
contact over conductor 30 to the lower back
contact of relay 18 and ground. The opera-

tion of relay 10 will operate relay 14 as fol-

losvs: From ~ground, conductor 31, lower
armature and contact of relay 10, conductors
32 and 383, winding of relay 14, right-hand
outer contacts of relays 15, 16 and 17 to
b‘ltt@ly and ground. The operation of re-
Iay 14 will close the circuit for relay 23 in
the following manner: From ground, right-
hand inner armature and contact of relay
14, conductor 34, armature and contact of
relay-24;,iwinding of relay 23 to battery and

ground. - This will operate relay 28 which
will - close - the . following circuit: From

ground, armature and contact of ro].xy 23,
conductors 35 and- 36, winding of relay 22
to battery and fnonnd This will operate
relay 22 which will close the following cir-
cuit: From CflOUlld lower contact and arm-
ature of relajy 29, ‘conductor 37 , left-hand
contact anc armature of relay 14 conductor

38, winding of relay- 18 to battery and

ground. The closing -of this circuit will
operate the relay 18. The opération of re-
lay 18, through-its lower break contact, will
open the previously traced circuit for relay
10 and cause said relay to release. Relay
14 ~will ‘then be held operated through the
upper make contact of relay 18 as follows:
From ground, conductor 31, conductor. 89,

‘contact and- arinature Jof relay-18, conduct-

90

ors 40 and 83 and-thence through the wind-
ing of relay 14 to battery as previously
traced. With relays 18-and 22 operated, a
1,000 cycle ringing source: will be connected
over the contacts of relay 22 to conductors
41 and 42 and thence over the contacts of
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relay 18 to the leads E, and E, from whence
.they will be applidd to the miodulator cir-
wit, The' 1,000 cyele ‘ringing eurrént -will

3

¢t
then be applied from these leads to the mod-
“ulator circuit and superimposed on the car--
rier chantiel associated with line I, for

transmission otit over the line. - Tt is pointed
ott that a ground applied to conductor 37
-at this time will operate relay 84 An up-
per make contict on relay 22 1s provided to
stopthe 1,000 ¢ycle oscillator or othier source
of supply when it is not desirable to have
this furnished  contintiously.  The 1,000
cycle ringing current coming in over the
demodulator civeuit 3 will be transmitted

“over leads I8, and I, and over the back con- -

tacts of relay 18 to the leads A, and A, from
whence it will ‘be transmitted tothe com-
posite’ ringer appardtus A, where it will

- actuate mechanism to operate the line relay

25 and to apply 20 eycle ringing current to
the conduetors of Hune Ir,.w The duration of
the ringing impulse is defermined by the
source of slow-acting relays 25, 26, 27, 98,
and 29. The operation' of relays 23, here-
tofore referred to, closes the following cir-
cuit: From ground, arimature and contact
of relay 23, ¢onductor 35, break contact of

~velay 29 conductor 43, winding of relay 25

to battery and ground. This will operate
the relay 25.  Opération of relay 25 will in
turn operate rebay 26 which will in turn op-

evate relay 27 whick will in turn operate

. relay 28 whicly will i turn operate relay

40
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29. - Upon the operation of relay 28, ground
will be applied from the armature and con-
tact of  said rvelay, over corductor 44,
throngh the right-hand winding' of relay 24
to- battery and ground. This relay will
lock up through its left-hand winding and
the right-liand make’ armature of relay 14.
The operation of relay 24 will release relay
23. The ground connection originally. es-
tablished from the armature and contact of
relay 23 through the winding of relay 29
will, however, be maintained at the arma-
ture and contact of relay 29. The operation
of relay 29 and the deenergization of relay
23 will cause rvelay 25 to release. This in
turn will release velay 26 which in turn will
release relay 27 which in turn will release
relay 28 which in turn will release relay 29.
The release of relay 29 will remove the
ground from the winding of relay 22 and
release relay 22.  The release of relay 22
will disconnect the ringing current from the
leads I, and K, and will also cause relay 18
to be veleased which in turn will release
the velay 14 and restore the arrangements
to normal.  Ringing impulses coming in
over any of the other leads, such as B,, C,,
or D,, would operate, respectively, the re-
lays 11, 12, and 13 which would lock up
over the lower contacts of relays 19, 20, and
21, Upon the release of the relay 14, ome

8

of the other velays; such as 15, 16; and 47T,
niight be operated if a ringing signal had
come in' and operatsd one of the relays 11,
12, and 18: - Accordingly upen the terinina-
tion: of the ringing signal coming in"over
lead A, the citewit will Be in condiflon for

the operation of a ringing sighal stored up -

on ofie of -the relays 11, 12, and 13. The
arrangéments i such  instances arve sub-
stantially similar o those alveady described.
The fact that only one of the relays 14, 15,

16, and 17 can operate at a time thus pre-

vents the simultancous transmission of ring-
ing: gignals: ‘
- While the signal storing dévice las been

lastrated in connettion with a carrier sys-

tem i which the various channels are com-
bined oni-a common line; it might equally
well “be' utilized witly a plurality of inde-
pendent ¢ireuts. ‘

Accoraingly, while the arrangements have
been: disclosed as embodying & spécific form
which is deemed desirahle, it is to be under-

“stood that they are capable of enibodiment

meother and widely varied forms withent
departing from the spirit and scope of the

invention as defined in the appended claims. -

What 1s claimed is:

1. A plurality of telephone lines over
which - voice - frequencies  are’ tramsmitted,
means associated with each of said lines for
superimposing - said voice  frequencies -on
separate “carrier s¢hannels fov: transmission
over a conymoir circuit, signaling. circuits as-
sociated  with each of said lines and said
last mentioncd means, and a signal storing
device common: to all of said signaling cir-
cuits for causing the signals to be trans-
witted: over said cartier channels at sep-
arate times. ’ ' :

2. A carrier systein comprising a phi-
rality of telephone lines, modulator and de-
modulator circuits associated with each of
said lines and with a coramon line, signal-
ing circuits associated with each of said
telephone lines and their respective modu-
lator and demodulator circuits, and a signal
storing device common to all of said sig-
naling circuits, said signal storing device

comprising a plurality of responsive means:

each one individual to and responsive to
the signals from different oneés of said tele-

phone lines, a plurality of controlling means -

each controlled by one of said responsive
means and arranged so that only one will
operate at.a time, and a plurality of oper-
ating means each one controlled by one of
sald controlling means, whereby signaling
current may be applied to said signaling
circuits. :
3. A plurality of independent signaling
systems, a signal storing device common to
all of said systems for storing up the in-
coming signals and causing the outgoing
signals to be transmitted one at a time, said
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~gignal storing device comprising a plurality

ot responsive means each one individual-to
and responsive to the signals coming in
from different omes of said signaling sys-

tems, a plurality of contr 011111<r means each .

controlled by one of said responsive means
and arranged so that only one will oper-
ate at a time, and a plurality of operating c
means each one controlled by one of said
controlling means for transmitting outgo-

_ing signals over said systems.

2
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4. A carrier system comprising a plu-

rality of telephone lines, modulator and de-
modulator circuits associated with each of
said lines and with a common line, signal-
ing circuits ‘associated with each of “said
telephone lines and their respective modula-
tor and demodulator circuits, and a signal

storing device common to all of said s10ml— ,

ing circuits, said signal storing device com-
prising a plurality of respohsive means each
one individual to and responsive to. the
signals from different ones of said telephone
lines, a plurality of controlling means each

controlled by one of said responsive means.

and arranged so that only:one will operate
at a time, a plurality of operating means
each one controlled by one of said control-
ling means whereby signaling current may
be apphed to said swnf\hno circuits, and

means for contlolhno the dmatlon of ap--

plication of said swnahnfr current.

5. A plurality of 1ndependent smnahno
systems, a signal storing device common to
all of said systems for storing up the sig-

nals coming 1n over said systems and caus-
ing the outgoing signals to be: transmitted. S
one at a time, said signal storing device:

comprising a plurality of responsive relays
each one individual to and responsive to the
signals coming in from different ones of

1,540,849

said signaling systems, a plurality of con-
trolling relays each controlled by different
ones of said responsive relays and arranged
so -that only one will operate at a tune, a

source of signaling culrent, a signaling re-.

lay controlled by any of said control relays,
a plurality of operating relays each one

controlled by different ones of said control
relays, and means controlled by said signal-
ing relay and any of said operating 1est

for applying signaling current from said
source to. said slonfthno systems.

6. A plmﬂlty of 1ndependent signaling
systems, a signal storing device common to
all of said systems for storlng up the sig-
nals coming in over said systems or caus-
ing the outpomw signals to be transmitted
one at -a time, sald signal storing device
comprising .a plarality of responsive re-
lays each one individual to and responsive
to the signals coming in from different ones
of said signaling systems, a plurality of
controlling relays each controlled by differ-
ent ones of said responsive relays and ar-
ranged so that only one will operate at a
tnne7 a source of signaling current, a sig-

naling relay controlled by any of said con-
trol relays, a plurality of operating relays
cach one controlled by different ones of said
control' relays, means controlled by said
signaling relay and any of saild operating

“relays for applying signal current from said

source to said signaling systems, and a
chain of slow operating relays for control-
ling the duration of application of said
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signaling current and. for restoring said -

1011(11 stormfr device to normal.
In testlmony whereof, I have smned my
name to this qpemﬁc‘ltlon thls 14th day of
May 1924.

OWEN L. LOYNES.



