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telephone circuit, in addition to

transmitting telephone messages,

must handle certain telephone signal

ing functions necessary for the opera

tion of the telephone system . Even

the most primitive telephone circuit

requires some form of signaling to

announce that one terminal desires to

talk to the other. In more complex

systems, a variety of signaling func

tions may be required . In general,

these may be classified as signals used

for establishing a connection , and sig

nals that pass information concerning

the status of the circuit or call.

Traditionally , different techniques

have been used for signaling over a

telephone subscriber 's local circuit or

loop than have been used between
offices and over long distance toll cir -

cuits. Different techniques were used

because of the different signaling re -

quirements existing for each type of
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Signaling falls into three basic cate battery in the telephone office , and

gories: supervisory signals, information a line relay. When the customer closes

signals, and control signals. Supervis - the loop, the relay is energized , thus
the loop the

ory signals tell the telephone office connecting the customer's line (or
that a connection is desired, or that loop ) to the operator's board or to

it is no longer being used. Information automatic dial equipment. When the
signals tell the subscriber or the oper- calling subscriber replaces his instru -

ator the status of the call, or the con ment on its hook , the circuit is broken ,

dition of the circuit. Control signals and the relay releases the circuit. This
provide directions for establishing the method of supervision gets its name

desired connection . from the battery which is common to

One of the earliest methods of sig- both the office and the subscriber.

naling employed a magneto or AC Table 1 summarizes various loop sig

generator located at the subscriber's naling methods.

telephone. The desired supervisory In order to know whether the

signal was transmitted by cranking the called party's instrument is on -hook

magneto . The resulting 15 - to 20 -cycle or off-hook, some means of supervi

AC voltage attracted the operator's sion is required by the central office.

attention by actuating a “ drop ” on the The most widely used method is

switchboard. The “ drop " was an indi- known as reverse battery supervision .

cating device consisting of a panel When the called party lifts his instru

light with a hinged metal plate in front ment from the hook a relay in the

of it. The metal plate was hinged office trunking equipment responds to

at the bottom and latched at the top the closed loop , actuating a supervi

in such a fashion that a ringing signal sory relay that reverses trunk polarity .

would release the latch and allow the This battery reversal is detected by a

plate to swing down, uncovering the polarity -sensitive relay at the calling

light. When the call was completed , end of the circuit. The caller's trunking

another crank of the magneto notified equipment may reverse the polarity of

the operator that she could break the the caller's loop . Fig . 1 illustrates a

connection . Magneto supervision is typical reverse -battery method of su -

still employed in some locations, par pervision .

ticularly where the subscriber is reere the subscriber is re- Interoffice signaling usually involves

mote from the central office. In such different considerations than in the

a case, each telephone instrument may subscriber loop signaling described

have its own battery for supplying above. In many cases, the use of carri-

voice current power. er or radio to provide the interoffice

A much more commonly used type circuit precludes loop signaling meth -ircuit precludes loop signaling meth -

of supervision is known as common ods. In such cases, some form of E & M

battery supervision , which has noth - signalingmay be used .

ing to do with the quality of the bat. E & M signaling is characterized by
teries used . When the customer lifts the use of separate paths for the sig

his instrument from its hook , a DC naling and the voice signals . E & M

path is completed through a loop con - signaling acquired its name from arbi-

sisting of the customer's instrument, a trary letter designations appearing on

early circuit drawings for systems us-

Copyright 1959, Lenkurt Electric Co., Inc. ing this type of signaling. The M

lead transMits ground or battery

the distant end of the circuit, whe

incoming signals are recЕived as either

a grounded or open condition on the

E lead . Thus, the M lead reflects the

conditions existing at the far-end d !

the circuit. Various simplex, dupla

composite , and other circuit arrang

ments have been devised to petar

E & M signaling between offices 2

a DC basis .

Although many signaling functius

depend on DC or metallic signalina

paths, obviously these paths canır:

be carried over radio or carrier links

Carrier systems must, therefore , trar:

late these DC signals into a form the

can be transmitted , then restore the

to their original form for use by tin

office trunking equipment.

Fig . 2 illustrates one approach to

transmitting loop -dial, reverse-batter:

signaling over a carrier system . In this

typical carrier system , a single signal

ing tone is used. Carrier signaling

tones always lie within the pass-band

of the carrier channel equipment, bez

may be either within the chane

voice band or just outside it.

In the system shown, a signaling

tone is transmitted over the carui

system in both directions. When :

party at one end of the system picks

up his telephone to make a call, tie

DC loop is closed. This applies bal

tery to relay A , causing it to clost

One set of contacts removes the sa

naling tone from the outgoing path

thus preparing the circuit for dialing
and for the voice -frequency message

that will follow the dialing. Anoth :

set of contacts on relay A energize

relay B , thus grounding the sleeve

lead of the local telephone circuit. A

the far end , incoming signaling tors

is constantly monitored and used to

keep the far-end D relay energized

When the signaling tone is interrupted

by the sending telephone being re

moved from its hook, far-end relay Dmoved

is de-energized . This connects a tern

nating resistor and a series dioc

across the tip and ring of the far-en

loop. In addition , relay C and a serie

diode are also connected across the

tip and ring of the far-end loop. The

two diodes are connected so that cu

rent may flow through either the ter

minating resistor or the C relay, but

not both . Loop polarity determines

which will conduct. At first, CUITEN:

Hows throflows through the terminating resistor,

used to provide a partial terminati

to the carrier terminal hybrid circuit.

When the calling subscriber pulses

his transmit A relay by dialing, the

signaling tone transmitted over the care

rier system is also pulsed. This causes

the receive D relay to repeat these

pulses through the terminating reas

tor and local trunking equipment.
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gure 2 - Arrangement for transmitting loop -dial, reverse
attery signaling over a carrier system , between exchanges.

In this system , a single signaling tone is used, which lies
within the carrier channel pass-band.
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When the called party answers, far
ad trunking equipment in the office

verses battery polarity across the

ne. This reverse polarity cuts off the
onduction through the terminating
usistor because of the polarity of its
ries diode, and permits current to

ow through the C relay. The C relay
energized , thus stopping the trans

ission of signaling tone back to the
alling end. At the calling end, inter
iption of signaling tone permits the
relay to de-energize. This reverses

olarity of the transmit line and pro
ides the required line supervision to

le transmitting office equipment.
In a system like the one just de

cribed , signaling units associated with
he carrier equipment substitute for

he metallic paths over which DC sig

aling is normally carried . In other

arrier systems, similar approaches are
ften used. Although the signaling

rinciples may be similar, the specific

ircuit arrangement used by one or

anization may differ from that used
y another in some detail such as po

irity . Carrier equipment linking two

ystems employing different signaling

nethods must be designed to accom
nodate and translate one signaling

nethod to the other. This requires

areful planning and design of carrier

ignaling equipment. The carrier equip
nent designer's problem is magnified
jy the need for adapting standard

arrier equipment to private communi

ations systems which may use signal

ng methods not normally encountered
n public telephone service. For this
eason , carrier equipment designed for
ubscriber service often includes pro

risions for ready substitution of signal

ng components. RSC
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Table 1 - Typical loop signaling systems.
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Figure 1 -Reverse battery loop supervision circuit. Only supervisory relays shown.
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