THE MECCANO MAGAZINE

one calling the subscriber until he replaces his receiver, -
and further, a rotary line switch (Fig. 1) is brought into
action. Each line is provided with an individual rotary
line switch for its exclusive use, and this serves
the purpose of reducing by over ten times the
amount of other apparatus necessary
at the exchange.

The Rotary Line Switch

The System Explained

In Fig. 3 weillustrate a wall type of telephone provided
with the automatic dial, with a subscriber in the act
of making a call. It will be seen
that the apparatus consists of the
usual telephone outfit for a central
battery circuit (see the “M.M.” for
February, p. 91) together with a
dial or calling device. The latter
consists of a fixed circular white disc
bearing the numbers 1 to 9 and 0
arranged in a circle, over which is
mounted on a central axis a black
circular disc pierced with ten holes
which, when this discisin its normal
position, come over the numbers
on the fixed disc below.

To call a number, say 7014, the
subscriber first lifts his receiver from
its hook and then inserts his finger
in the hole above the figure “7 "
and rotates the disc in a clockwise
direction until his finger reaches the
finger-stop in the right-hand lower
corner. On removing his finger, a

The line wires are connected to the
rotating portion of the switch. There
are twenty-five sets of contacts arranged
in the form of a semi-circle, with any of
which the line wires may be connected
by rotating the moving part. Fach of
these twenty-five sets of contacts is
connected to the corresponding sets of

ninety-nine other rotary line
COVIACTS switches belonging to ninety-nine
or LEVEL other subscribers. Further, each
e of the twenty-five sets is con-
nected to another type of switch
termed a * first group selector.”

When the receiver is removed
from its hook on the subscriber’s
premises the rotary line switch

spring, wound up by the action of LEVELSS: comes into action and the
dialling, returns the disc to its “wipers " meet the first set of
normal position, during which movement a contacts. If, however, one of

series of electrical impulses is sent out over the
line wires to the exchange. r

The subscriber next inserts his finger in hole
“ 0" and brings the disc round as before, follow-
ing this by dialling “ 1 " and “ 4.” Immediate-
ly he has dialled the “4" the bell on the
premises of subscriber 7014 rings. If the wanted
subscriber is already engaged, the caller hears a dis-
tinctive buzz in his receiver. If at any time in the
course of making a call the wrong number should be
dialled, the subscriber merely has to press the receiver
hook and begin the process again.

To terminate a call the subscribers replace their
receivers. There is no hand

the ninety-nine other switches
belonging to the ninety-nine other
subscribers is already using the
first set—that is, if the first set
is engaged—the wipers automatically move on to
the next, and so on, until they find a vacant set of
contacts and consequently a corresponding vacant
first group selector. This process is technically known
as ‘" searching for trunks”

The First Group Selector

When a disengaged trunk is found, the subscriber is
connected through it with a first group selector, the
whole of this action being

generator for ringing-up or
ringing-off since this is a central
battery system, power being
obtained from the exchange
over the subscriber’s line.

At the Exchange

As soon as a subscriber re-
moves his receiver from its
hook, current flows through the
line circuit and the action of the
dial is to interrupt this current
a number of times correspond-
ing to the number dialled, this
action taking place when the
dial is returned to normal by the
spring. Thus, when the dial is
returning after being pulled
round for “* 7,” the line current
is interrupted seven times.

When the receiver is removed
from its hook, in addition to
causing current to flow through
the local telephone circuit, a
relay switch is operated at the
exchange which prevents any-

accomplished in the- short in-
terval of time between the lift-
ing of the receiver and the
dialling of the first digit.

The function of the first
group selector is to respond to
the first digit dialled, that is,
the “ thousands " digit, and to

connect the subscriber's ap-
paratus via another trunk
to a " second group selector "

that can deal with the second
or ‘““ hundreds " digit.

A skeleton outline drawing
of the group selector is shown
in Iig. 2. It consists of a
bank of one hundred sets of
fixed contacts arranged in
groups of ten in a semi-circle
on each of ten levels, as shown
in the figure. An upright
shaft capable of both wvertical
and rotating movements carries
a pair of contact wipers as
shown, and by  suitably
combining the wvertical and
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rotary movements of the upright shaft
these wipers may be brought into contact
with any one of the hundred sets of
contacts.

The twenty-five trunks from the rotary
line switch terminate in the wipers of
twenty-five first group selectors. The
normal position of the wipers is as shown
in the diagram, not making contact at all,
but when the subscriber whose call we are
tracing dials the first digit ** 7,” the shaft
carrying the wipers is raised seven suc-
cessive times by the vertical lifting magnet
VM. This brings the wipers opposite to
the seventh level of the bank of contacts
and the rotating magnet RM immediately
moves the wipers into contact with the
first set in this level,

Each of the sets of contacts in this
level is connected by further trunks to
second group selectors, whose duty it is to
deal with calls to subscribers in the seven-
thousands group. This rotary action is
similar to that of the rotary line switch
already described and serves the same
object of saving apparatus, the wipers
moving on automatically step by step
until & vacant trunk belonging to a vacant
second group selector in the seven-thou-
sands is found.

Before pdssing on to the second group
selector it might be mentioned that at the
termination of the call the release magnet
Rel. M. comes into action and allows the
wipers to be returned to their normal
position ready for another call.

The Second and Final Selectors

The operation of the second group
selector, whose function it is to deal with
the hundreds digit of, in this case, the
seven-thousand group of lines, is exactly
the same as that of the first group selector.
In the present case, when the number
7014 is being dialled, the wipers will be
raised ten times to the " 0" level, when
they will rotate as before until they come
into connection with a disengaged trunk
on this level, thus connecting the sub-
scriber’s apparatus to the final selector.
This latter also is similar in construction
to the first group selector, but instead of
dealing with only one dialled digit it
responds to the dialling of both the tens
and the units digits.

When the tens digit (in this case ' 1"")
is dialled, the wipers of the final selector
will be raised to the first level and then,
following the dialling of the units digit,
"4, they will be stepped round four
times, so that they come into contact
with the fourth set on the first level.

This set of contacts is connected to the
line terminals of subscriber 7014 and if
his telephone is disengaged the apparatus
will immediately connect an automatic
ringer to his line. This ring will be
heard faintly in hisreceiver by the originator
of the call, so that he is assured that the
connection is complete and the apparatus
in working order. The ringing apparatus
continues to operate intermittently until
either the called subscriber lifts his receiver
to answer, or the originator replaces his
receiver, having failed to obtain an answer.
The automatic meter to record the call
does not operate until the called subscriber
lifts his receiver, so that there is no fear
of an incomplete call being charged for.

Should the wanted subscriber’s telephone
be engaged, the caller will hear the dis-
tinctive ‘' busy " buzz in his receiver,
as already described. He will then replace
his receiver and re-dial when he thinks
a sufficient interval has elapsed for the

“Meccano Standard Mechanisms”

There are a number of Meccano movements that have to a certain extent
become standardised ; that is to say, they may be applied to more than one
model—in most cases without any alteration, but in some few instances with
only slight alterations to the original movement. These have been collected
and classified, and a selection has been published in each issue of the “M.M."”
for the last few months as * Meccano Standard Mechanisms.”

The entire collection, including the
movements already published in  these
pages and many others in addition, may
now be obtained in the form of a new
Manual entitled * Meccano Standard
Mechanisms.” This publication consists
of 48 pages, 93" % 6%", and contains over 140
illustrations in half-tone. The various
devices have been arranged so that im-
mediate reference may be made to any par-
ticular motion that it is desired to incorpor- L
ate in a model, and the book should be of g M. 165a, Power-driven Bogie
special value in assisting inventive boys to (Traversing Mechanism)
embody correct engineering principles in
their new structures. The clear and detailed manner in which the various
mechanisms are described will be appreciated on examining the specimen
illustration reproduced on this page. No keen Meccano boy will consider his
equipment complete without a copy of ““ Meccano Standard Mechanisms.”

The book is divided into thirteen principle sections, as follows (—

- I. Gear Ratios : Methods of Speed Reduction and
Acceleration,

required number to have become dis- I, Bele and:Rope Meckanista.
engaged. ) ) IIL  Pulleysand Pulley Blocks.
The rotary line switch and the first, 1V, Levers,
second and final selectors all remain in V. Clutches, Reversing and Drive-Changing Mechan-

ism.
VI. Brakes and Retarding Appliances.
VI1. Roller and Ball Bearings, ete.

their positions and are reserved for the
exclusive use of the conversation until

the call is ‘mr_min;m-d by the rvplacu_mcm VIIL, Steesing Gear.
of the receivers, which automatically IX. Screw Mechanism.
releases the whole series and leaves them X. Overhead Trolleys and Trucks for Gantries, ete.
free to deal with other calls. XI1. Traversing Mechanism.
XILL ¢ Apparatus.
X1, 5
NEXT MONTH :— The price of ** Meccano Standard Mechan-
isms " is 1/1} post free. Overseas, price
AUTOMATIC EXCHANGES IN 1/7% post free. It may be obtained from
any Meccano dealer, from our Overseas
LARGE AREAS agents (addresses on page 288), or direct
from Meccano Ltd., Binns Road, Liverpool.


























































