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1+ This.invention relates to signaling systems and
particularly to systems in which alternating cur-
- rent of. voice frequency is utilized: to transmit
signals over telephone' lines.

; ;Objects, of the:invention are an increase in
the reliability  of :voice. frequency signaling sys-
tems and the prevention of false signal opera-
tions due to voice currents occurrlng in telephone
lines.- .

This 1nvent1on is a, s1gna11ng system -in Whlch
the:alternating current of voice frequency trans-
mitted as a signal over a line to operate a signal
receiver is an'asymmetric: current, that is, cur-
rentin which the amplitude of the positive half
cycles .differ substantially from. the;amplitude of
the negative half cycles thereby enabling a signal
operation responsive to signaling current but not

to.voice current.of the signaling frequency, voice:

currents being only slightly . asymmetric as com-
pared with the.signaling current.

SIGNALING SYSTEM

Walter W, Fntscm Manhasset, N, Y., a551gnor to
Laboratories, -
New York, N. Y., a corporation of New York

. Apphcatlon Aprxl 23, 1942, Sena,l No 440 140 A cei e L
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invention: W111 be facxlitated by cons1der1ng a sig«:
naling -system arranged.in accordance with the
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Features:of the invention are the prov1s1on of:

signal - current supply: and . transmitting' means- .

for transmitting:signals:consisting of current of
a particular frequency characteristic and of a
character wherein the amplitude: of the :positive
half cycles of thecurrent differs substantially
from. the -amplitude. of-the negative: half: cycles,

and the provision- of -:a signal receiver adapted’
to. effect a signal operation responsive to asym-:

metric signaling.current without effecting a sig-
nal..operation -responsive 'to voice -currents. of
the signaling frequency, the voice currents being

considerably ‘more symmetrica,l in ‘wave form

than signaling current.
~/Another: feature of the invention is the use of

a rectifier or detector:in a signal transmitter to:
render the sighaling current asymmetrical in its"

wave form to enable its detection as distinguished

from voice or other currents of :more symmetncall
. - 40
The: copendmg apphcation of S. M Babcock :

wave form;

A W. Horton, Jr., and M. A, Logan, Serial-No.
440,138, filed April 23,-1942, also covers a system

in..which: the difference ‘in wave: form between-
signal currents and speech:currents is utilized
to prevent: sngnal operation in response to speech;

currents.

Another - feature is theinsertion-of a trans-‘
former with a polarized core in the signal trans--

mission path: of a voice frequency signaling: cir-

cuit to render the signaling current transmitted

therethrough : sufficiently - asymmetrical in -its
wave-form:to be distinguishable from voice or

other: currents, of .more symmetrical wave form:-
- A clear and :complete understanding of -the:
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various features.of the invention; one such sys-:
tem being represented schematically in the draw-

.-ing: which- forms.a. part of ‘this specification:

Referring.to.the drawmg whlch cons1sts of four‘

figures,

Fig, 1 represents a system compnsmg subscnb-
ers” telephone stations A and'B and lines Li and:
L2 and a toll line TL to which are connected a:

signal transmitter STH and a 51gnal recelver SR;
and -

Pigs,:2; 3.and 4 show signal transmltters STZ i
ST3, and..ST4 each of which ma¥y be substituted

for'transmitter:STI for transmitting signals over:

line TL to.the signal receiver SR.

The line TL: is-a telephone line over which

voice currents and supervxsory and selective sig-
nals-are transmitted, alternating current within
the voice frequency-range heing employed for the
transmission of the various signals.
the line TL is connected through a repeating coil

One end of:

10 to a signal transmitter ST and the other end-
through a repeating:coil 80 to a signal receiver:

SR. If arranged for two-way signaling the line

TL will also.’be connected through coil 10.to a:
signal receiver similar-to. SR and through coil:

50 to.a signal transmitter similar to STI.

one endof line: TL: by manually operated ‘or
impulse controlled switching mechanism and the
other. end of line: TL may then .be connected

under the control of selective impulses to a called
line L2 and station. B.. Reference may be had. .
" to the patent to King et al. No. 2,209,777 granted .

July 30, 1940 for a description of a system: com-
prising toll lines and impulse controlled switch-
ing mechanism, for establishing connections.

The signal transmitter ST| comprises a signal .

current generator G which, generates .alternat-
ing current of a desn'ed frequency characteristic

within the voice frequenoy range, a.transformer
T( througzh which the sighaling potentials are

impressed across the repeating coil 10, a signal
sending device K1, and @ half-wave rectifier R,

or unidirectional impedance element for. render-
ing the current, which is transmitted over :line

TL to the receiver SR upon closure of theé con-’

tacts. of device KI, asymmetrlcal in that the

amplitude of ‘the half cycles ‘of one polarity will.
be substant:ally larger than the half cycles. of

the other polarity. A like! polarization of ‘the
signahng current is effected in the alternative

signal transmitters ST2, ST3 and ST4. In trans-

mitter ‘ST?2, a ‘half-wave rectifier is connected

‘Arcall-:
. Ing ‘station A and line L1 maybe connected to:
30




in parallel with the generator G instead of in
series with the generator as in the transmitter
STI.
through which the signaling potentials are im-
pressed across repeating coil {0 has a polarized
core 1o render the signaling current asymmetric.
The polarization of the core may be effected by
energization of another winding, (not shown) by
direct current. :And -in' transmitter ‘ST4, the
signaling potentials are applied through a trans-

In transmitter ST3, the transformer T3 -

10

former- 42, vacuum tube detector 40 and trans- ..

former T4, the detector being biased to render
the current transmitted through transformer T4
asymmetric in the desired degree.

The signal receiver SR .comprises an input.
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response to the voice current, will be ineffective
to operate signal relay 69.

‘What is claimed is:

1. In a signaling system in which alternating
current of voice frequency is utilized for the
transmission of signals, the signaling current be-
ing asymmetrical in wave form, a signal receiver
for responding to signaling current, said receiver
comprising an input circuit; a first control relay,
a detector responsive to the positive half cycles
of current in said input circuit for energizing a

" Wwinding of said first control relay, a detector re-
.. .sponsive to the negative half cycles of current in
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transformer 53, three-element vacuum tubes- 58

and 59 acting as amplifiers, & differential relay

said input circuit for energizing another wind-
ing of said first control relay, said windings be-
ing differentially energized to prevent the oper-

"ation of said first control relay in response to

60, and a vacuum tube 62 having a cathode, a -
conirol grid and an anode which cooperate to .

form an amplifier and having two additional

anodes which cooperate with the cathode to form:

two half-wave rectifiers’ for eppesitely polarizing
the potentials applied. to the grids of tubes 58

20

current of substantially symmetrical wave form
in said input circuit and to effect operation of
said first control relay in response to signaling
current .in said input-¢ircuit;, a second control

. relay, mieans comprising: amplifier and detector

and. 59. The receiver SR further comprises a

transformer 63; s band-pass filter 64, an amplifier
66, an amplifier .detector 66, a relay 67 for.oper-
ation in response to current of either symmetrical
or:asymmetrical wave form in the input circuit
of transformer 53, and a single relay 69 controlled
by relays60.and-61.. - - . : :

. Vioice: current transmitted over line Li{ Ffrom
station A and signaling current from transmit=
ter STt are fransmitted through repeating coil
19, :toll line TL, repeating coil 50, conductors 51
and..52, and transformer B3 thereby impressing
an alternating potential- on- the control grid of
tube 62 and impressing potentials-derived from
the positive -and negative half cycles of the cur-
rent in the primary winding -of transformer 53

on-the grids of amplifier tubes 58 and 59; respec:,

tively.. The current .in.the .output circuit of
amplifier  tube 98 energizes  the upper | winding'
of . relay: 63 :and the current in the output: circuit
of amplifier tube 59 energizes the lower winding:
of relay. €8; these windings being thereby differ:

entiglly: energized. 'If the current in line: TL, is
symmetrical in its wave form, relay €9 ‘does not
operate; but; if the current in line TL iz Suffi-
ciently asymmetrical in wave form; relay 69 .6per-

ates thereby connecting ground petential to con-

ductor 8. Whether the ‘current in-lirie “TT; be'

symmetrical .or ‘asymmetrical in wave form, the

alternating potential applied to the control grid
of :tube 62 ‘tauses the transmission of &n . .ampli--

fied current through transformer 83 to the input
side-of band-pass filter 64,  This filter is tuned
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means respousive to current in.said input cir-
cuit for operatively energizing said second con-
trol relay, and a.signal relay responsive only to
the simultaneous operation of ‘both of said con-
trol relays. - LT SR Lo .

2.-In 2 signaling " system, a line; reans for
transmitting signals comprising alternating cur-
rent .of voice frequency. over . said line, means
rendering . said: signaling current asymmetrical
in wave form, and a signal:receiver for respond-
ing to signals transmitted over szid line; said re-
ceiver comprising ‘s detector responsive to alter-
nating. current of. both symmetrical :and asyms=
metrical ‘wave. form:transmitied over said line,
an - asymmetry:. detector operatively responsive

. enly to current:which. i§ asymmetrical ‘in wave
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to pass-current of the signaling frequency, the:.

current thus transmitted being amplified by am-
plifier 65, further amplified and rectified by am- -

plifier_detector 68 to' energize the winding of
relay 67. Thus relay 8T is operatively energized
by current of the signaling frequency of either

symmetrical or asymmetrical wave Torm. ~If this,

current is' signaling current it ‘is ~sufficiently

aSymmetrical in wave form to operate relay 85

i “addition’ to operating relay 61, ‘the opefation

of both of relays 81 and 80 being effective to.

operate signal relay 68 to effect. any desired sig-
naling operation. ~If, however, the current indine

TL is voice current. which is symmetrical or-ohly:
slightly asymmietrical in wave forin, the energi-.
zation 'of the two windings of relay 60 will so.
closely balance each other that relay 60 does not
;15

operate; and ‘the operation of relay 61 -alone, in

60.
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form: in larger -degree than. are voice currents,
and a signal device-under: the joint control .of
said detectors, said ‘device. being operated in re-
sponse to.signaling current but not in. response.
to voice current or other currents of substantially
symmetrical wave form.:: . N

. 3.'In ‘a-signaling system in which signals -sre
transmitted- by alternating :current which are
within. tHe voice frequency: range’ and asymret.
rical in wave form.to a 'substantially grester de-
gree than :are voice currents, s signal receiver
comprising :an inpuf eircuit, a° detector for de-:
tecting the:positive half cycles:of current in said:
input-eircuit, a detector for detecting the nege.-
tive ‘half cycles of current in said input <circuit,
g first control relay, one ‘winding of said relay
connected -in the;output -circuit of one of said
detectors .and another winding of said relay con-
nected in the output circuit of the othesr of said
detectors, said windings being differentially ener.
gized by -the -currents. in the omtput circuits. of
said detectors thereby to enable operation of the’
relay. responsive to asymmetrical  signaling .cur-
rent. in said .input circuit ‘but non-responsive to
voice -currents er.other .currents which are sub-
stantially -symmetrical in wave form, a second:
control relay; -means -for ‘operating said second
control relay responsive to current in 'szid input
circuit of ‘either symmetrical or asymmetrical:
wave form,. .and 2 signal relay under the joint
control of said control relays. .- -

4..In.a signaling system in which signals are

" transmitted- by alternating Gurrents Which are:

within the vnice frequency rangs and asymmetri-
cal in wave- vtoa substantially greater degree
than. are veice cirrents, a signal receiver com- -
prising- an input cineuit, two detector tubes con~
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nected to said input circuit, rectifier means in the
grid circuit of one of said detector tubes render-
ing said tube responsive only to the positive half
cycles of current in said input circuit, rectifier
means in the grid circuit of the other of said
detector tubes rendering said tube responsive
only to:the negative half cycles of current in said
input eircuit, o relay having two windings con-
nected.differentially in the output circuits of said

two detectors thereby to'effect operation of said

relay only in response to current of asymmetric
-wave form in’ said input circuit, an amplifier

~connected to said input circuit, a relay operatively
controlled by said amplifier responsive to cur- -

rent of symmetrical or asymmetrical wave form
in said input circuit, and a signal circuit closed
by the operations of both of said relays responsive
to signaling current in said input circuit.
5. In a signaling system in which signals are
. transmitted by alternating current of a particular
frequency within the voice frequency range and
asymmetrical in wave form to a substantially
greater degree than are voice currents, a signal
receiver comprising an input circuit, a detector
for detecting the positive half cycles of .current
in gaid input circuit, a detector for detecting the
negative half cycles of current in said input cir-
cuit, a relay having two windings individually and
differentially connected in the output circuits of
- said detectors to effect the operation of said relay
in response. to current of wave form which is
asymimetrical in a larger degree than.are voice
currents, another relay, means comprising am-
plifying means, a band-pass. filter and detector
means connecting said other relay to said input
circuit, said filter tuned to. said particular fre-
quency, whereby said other relay is ‘operatively
responsive only to current of said particular fre-
quency, and-signal means operated only by the
operation of both of said relays responsive to
signaling current in said input ecircuit,
6. In a signaling system, a line, means for
transmitting signals comprising alternaiing cur-
rent of voice frequency in said line, said means

comprising ‘a half-wave rectifier, a source of

alternating current, and a signal sending device
connected in series for transmitting signaling
“currents of wave form asymmetrical to a sub-
stantially greater degree than are voice currents,

“and a signal receiver connected to said line, said

receiver comprising a detector responsive to alter-
natmg current of both symmetrical and asym-

metrical wave form transmitted over said line, an

asymmetry detector operatively responsive only

. to current which is asymmetrical in larger degree
than are voice currents, and a signal device under
the joint control of said detectors, said device
being operated in response to signaling current
but not in response to voice current or other cur-
rents of similar wave form.

transmitting signals comprising alternating cur-
rent of voice frequency over said line, said means
comprising a source of alternating current and a
signal sending device connected in series and a
half-wave  rectifier connected in parallel with
said source and device, the signaling current thus
transmitted. over said line being asymmetrical in
wave form to a greater degree than voice cur-

rents, and a signal receiver connected to said line, ’

10

20

[N
(=3

30

35

40

- 60
7. In a signaling system, a line, means for:
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said receiver comprising an input circuit, a de-
tector for detecting the positive half cyecles of
current in said input circuit, a-detector for de-
tecting the negative half cycles of current in said
output circuit, a relay having two windings: in-~
dividually and differentially connected in the out-
put circuits of said detectors to effect the opera-
tion of said relay in response to current of wave
form which is asymmetrical in larger degrée than
voice currents, another relay, means comprising
amplifying and detecting means connected to said
input circuit for operatively energizing said other
relay responsive to- current of symmetrical or ..
asymmetrical wave form in said input circuit;
and signal means operated only in response to
the operation of both of said relays. :

8. In a signaling system, s line, means- for
transmitting signals comprising alternating cur-
rent of voice frequency over said line, said means
comprising a source of alternating current and a
transformer having a core of saturated mag-
netic material effective to polarize the current in
the secondary winding of said transformer, the
signaling current thus transmitted over said line
being asymmetrical in wave form to a greater de-
gree than voice currents, and a signal receiver
connected to said line, said receiver comprising
an input circuit, a detector for detecting the posi-
tive half cycles of current in said input circuit,
a detector for detecting the negative half cycles
of current in said output circuit, a relay having
two windings individually and differentially con-
nected in the output circuits of said detectors to
effect the operation of said relay in response to
current of wave form which is asymmetrical in
larger degree than voice currents, another relay,
means ' comprising amplifying and detecting
means connected to said input circuit for opera-
tively energizing said other relay responsive to
current of symmetrical or asymmetrical wave
form in said input circuit, and signal means op-
erated only in response to the operation.of both
of said relays.

9. In a signaling system, a line, means for
transmitting signals comprising alternating cur-
rent of voice frequency over said line, said means
comprising a source of alternating current and
a signal sending device in series and comprising
a vacuum- tube detector for polarizing the cur-
rent transmitted over said line, the signaling cur-
rent thus transmitted over said line being asym-
metrical in wave form to a greater degree than
voice currents, and a signal receiver connected
to said line, said receiver comprising an input cir-
cuit, a detector for detecting the positive half
cycles of current in said input circuit, a detector
for detecting the negative half cycles of current
in said output circuit, a relay having two wind-
ings individually and differentially connected in
the oubput circuits-of said detectors to effect the
operation of said relay in response to current of
wave form which is asymmetrical in larger degree
than voice currents, another relay, means com-
prising ‘amplifying and detecting means con-
nected to said input circuit for operatively en-
ergizing said other relay responsive to current of
symmetrical or asymmetrical wave form in said
input circuit, and signal means operated only in
response to the operation of both of said relays.

WALTER W. FRITSCHI.




