








current when the phone is on-hook.
The capacitor passes only the ac ring
signal when it appears on the line.

Central Offices in the United
States signal telephones by means of
an ac voltage whose magnitude can
range from 90 to 120 volts rms. For
most telephone instruments, the fre-
quency of the ring signal is 20 Hz.
The on/off intervals of this signal are
called the ‘‘ringing cadence.’’ In the
U.S. this cadence is broken up into 2-
second on and 4-second off intervals,
as in Fig. 5(A). In other countries,
like the United Kingdom, the ca-
dence is a bit more complicated and
consists of dual bursts of 0.4 second
separated by a 0.2-second delay, as
shown in Fig. 5(B). Each dual burst
is separated by a 2-second pause.

The most common type of ringer
used in conventional telephone instru-
ments is the straight-line, or non-fre-
quency-selective type that rings at
any ring-signal frequency. On a
party line, where several customers
share the same telephone line, a dif-
ferent ring frequency is used to alert
each customer to their incoming calls.
A frequency-selective ringer in each
subscriber’s instrument on a party
line assures that only one instrument
rings when a specific number is dialed.
Party lines are of only passing inter-
est here because they are not very
popular’in the U.S. today.

(5) HANDSET. In the handset as-
sembly are located the transmitter
and receiver units for the telephone
instrument.

The receiver is an electromechani-
cal device that recreates the transmit-
ted audio-frequency sounds the ori-
ginating instrument sends over the
telephone network. It consists of a
rigid metal diaphragm placed over a
permanent magnet and a coil of wire
wrapped around the magnet. As
voice-signal current flows through
the coil, the resulting magnetic field
interacts with the permanent mag-
net’s field and causes the diaphragm
to vibrate. Sound energy created by
this vibration is a fairly faithful re-

P———

Say You Saw It In Modern Electronics

Shown in (A) and (B) are front and rear views of a 4200 EPG DTMF-type dial pad

assembly, while in (C) and (D) are shown front and rear views of standard 2500-

type network assembly.

production of the original voice.

The transmitter converts sound vi-
brations into an electrical current
that varies in amplitude and frequen-
¢y in step with the sound energy im-
pinging on the microphone element.
Like the receiver, the transmitter is
essentially a rigid metal diaphragm
mounted over a capsule containing
carbon granules. As sound energy
strikes the diaphragm, the capsule is
expanded and compressed to cause
resistance changes in the carbon
granules. These changes in resistance
cause voice-signal current to vary,
thus creating an electrical signal that
is transmitted through telephone net-
work equipment to the phone at the
other end of the line.

Electronic telephones may use new
electrodynamic and electret micro-
phones in place of the traditional
carbon-granule element. Such mi-
crophones are rugged and low in
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cost, making them ideal for tele-
phone applications.

Modern telephones that have built-
in speakers and microphones pro-
vide the convenience of ‘‘hands-
free’” operation and come with a
“mute’’ feature. In its simplest form,
the MUTE button, when pressed,
turns off the external microphone in
the instrument so that no sound at all
is transmitted to the party at the

other end of the line.
These, then, are the five major ele-

ments that make up any telephone
instrument. They are summarized in
Fig. 6.

Central Office

Your local Central Office is the com-
mon point to which all telephones in
your local exchange are wired and
which provides the means by which
you can connect through to parties
located outside your local CO, as il-
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Fig. 9. Central Office returns to an originating instrument a busy signal or a ringback signal when the phone being
called is (A) off-hook or (B) on-hook. It makes a through connection (C) when the receiver of the instrument being

check your wiring when you are done
with the installation.

The installation procedure is as
follows:

(1) Choose a convenient location
in which to mount the new modular
jack. A secure surface, such as a
wooden baseboard, is always a good
choice. If you must mount the jack
on a masonry surface (plaster, sheet-
rock, etc.), secure it in place with
plastic screw anchors. When decid-
ing on a mounting location for the
jack, always steer clear of ac wiring
and plumbing, especially if you must
drill through walls or floors. A typi-
cal installation is shown in Fig. 10.

(2) Decide now from where you
are going to take the telephone sig-
nal. The easiest place may be an ex-
isting jack in another nearby room, a
hall, etc. Route the cable that will
connect the new jack to your existing
telephone wiring along a path where
you will be able to hide the cable if
you can, or where it will not be ob-

called is picked up.

trusive if it must be out in the open,
such as along floor molding and
around door frames.

(3) Remove the cover from the box
at which you are going to make the
connections to the new jack to ex-
pose wiring and terminals of the con-
nector block. If the pick-off is to be
from an existing box to which the in-
coming telephone line is connected,
remove the jack’s protective cover.
If you are taking the telephone line
for your new phone installation from
a wall-mounted jack, remove the
jack from the wall.

(4) Loosely run telephone cable
from the new jack to the pick-off
source, snaking it through walls and
floors as needed. Leave 12 inches or
so of slack at both ends of the ca-
bie run.

(5) Carefully remove about 5 in-
ches of outer plastic jacket from the
cable at the source end. If you use a
utility knife or diagonal cutters to do
this, make sure you do not cut
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Fig. 10. A typical residential telephone
wiring scheme.

through or nick any of the conduc-
tors inside the plastic jacket. Having
removed the plastic jacket, you will
see four conductors with green, red,
yellow and black insulation. Strip %
inch of insulation from all four con-
ductors at this end of the cable.
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