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To all whom it may concern.:

Be it known that I, Henry James Herinx,
a subject of the King of Great Britain, re-
siding at Marconi House, Strand, London,
England, have invented new and useful Im-
provements in Telephone Systems, of which
the following is a specification. -

It is a well known fact in telephony that
the traflic variations of small groups of lines
are relatively greater than the variations of
large groups. The number of junction lines
and apparatus required for carrying a given
traffic is therefore, to a considerable extent,
dependent on the grouping of the lines and
the distribution of the calls.

The chief object of this invention is to

reduce the number of such connecting means

and to increase their efficiency.

Generally speaking, owing to the fact just'

mentioned, every attempt to increase the effi-
ciency of the connecting means envisages
some method of increasing the accessibility
thereof. According to the present inven-

tion, this is effected by the use of so-called:

overflow lines or links so arranged that in
case the outgoing junction lines of a group
are all engaged, the connection can be ex-
tended through an overflow link to another
similar group of the same switching stage,
in which group such link has access to the
junctions outgoing therefrom. Preferably
the incoming overflow links are given the
same connecting facilities as other incoming
lines of the group and thus have access to
the overflow links outgoing from that group,

‘so that if all the outgoing junctions of this

second group should also be engaged, the
connection can be extended to a third group,
and so on. Other features of the invention
will be described with reference to the ac-

companying drawings, Figures 1, 2 and 8

of which are schematic representations of

three different forms of the invention. Fig. .

4 illustrates the invention as applied to a
system using primary and secondary pre-
selectors. Figs. 5 and 6 show actual circuits
which are suitable for any of the arrange-
ments described but more particularly for

that of Fig. 4, and in which the connections
are established by means of relays only.

In Fig. 1, a are the incoming and b the
outgoing lines of a switching stage. The
incoming lines are divided into a number of
groups G*, G*, G*, G4, each having access to
a particular group Ct, C2, (3, C* respectively
of outgoing junctions, and also to a number
of overflow lines or links . The connecting
possibilities between the various lines are
marked by small circles in the crossing
points. The outgoing links of one group

enter into the adjacent group in the same

manner as the other incoming lines of that
group, and have the same connecting facili-
ties as those lines. Thus, in case a calling
incoming line of a group should find all out.
going junctions of that group engaged, con-
nection is established with an idle overflow
link. The calling line is thereby extended
to the next line group in which it imme-
diately appears as calling, and is connected
to an idle outgoing junction. Should all the
Junctions of this second group be engaged,
the connection is extended through a second
overflow link to a third group, and so on.
By this arrangement of overflow links,

every incoming line is given access to any .

group of outgoing junctions or, in other
words, the outgoing junctions are made
available' to all incoming lines. Conse-
quently the number of lines required for
carrying the traffic is reduced, and the traffic
carrying efficiency of the line is increased.

The invention is entirely independent of
the kind of apparatus used for establishing
the connection, and may be used in manual
systems as well as in automatic and semi-
automatic systems. ’

In a manual system, for instance, an A
operator may be provided with one or more
links leading to another A operator, so that
in case all junctions belonging to one oper-
ator’s position should be engaged, or if all B
operators accessible from one operator’s po-
sition should be busy, a calling line can be
plugged on to another A position where the
connection can be effected..
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Tn automatic and semi-automatic systems,

the invention is evidently applicable to pre--

selecting and group-gelecting stages. i 2
pre-selecting stage, the connecting apparatus
is preferably of the call-finder type. Thus,
in e, 1. ail incoming lines of a group as

igle Lo

well s the links incoming to that greupmeay

he multipled, over call-finders associated
with the outgoing junction lines, and with
the cutgoing links, the arrangement for se-
Iscting and starting an idle cali-finder being
that ne link is taken into use until ali
outgoing junctions of the group are engaged.
" The number of outgoing junctions and the
nember of links of each group are, of course,
smmaterial to the invention, and may be any
umber consistent with the trafiic require-
ments. For instance, there may be only one
outgoing junciion b alletted to pach group
of incoming lines @, as shown In F ig, &, the
remaiiing outgoing lines Dbeing links ar-
renged in the manner described.
Hy reducing the number of junctions in-
dually allotted to each group of incom-
- lines, and af the same time increasing
sumber of links, the total number of out-
Tunetions requived is requced, whereas
! number of switel
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r group have ac-
5 of oufgoing lines, i
; preferably marked

any | A
The outgoing hines ac-

L as soon as

get t d s
cessilile to it are all engaged. A calling sub-

seriber is then automaticaily connected with
o Hink over which he ean have access to an
idle cutgoing line.

Fig. 4 illustrates ancther form of the in-
vention according to which the links can be
hetter utilized by arranging them in com-
groups of incoming
lines. Kaeh group of outgeing junctions 18
then preferably adapted to carry only about
the normal ontward trafiic of the associaied
groups of incoming lines, while the links
common, for instance, to two groups of e
coming lines are sufficient to carry the peak
i As the
peak loads of the two groups may giffer in
fime and only rarely occur at the same time,
it is obvious that this arrangement allows a
reduction of the total number of links.

Tn the drawing, the links common to (W6
groups ave shown to have gocess to two ad-

ng junctions as well

as to the appertaining lin

]
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links may be otherwise distributed
without departing from the invention.
Thus, & group of links may have access to
one or more groups of junctions but not to
other links. '
Iig. 4 shows the invention as applied to
the pre-selecting stages in systems in which
the connection with o trunl leading to the
Grst digit stage is established inm 2 ktnown
manner over primary and secondary pre-
selectors. The switches may be of any kind,
but the scheme shown is particularly de-
signed for relay switches of the call-finder
type. :
1,000 subseribers’ lines may be divided into
90 groups & of 50 lines, and may have ac-
cess o b1 trunl lines N over intermediate
junctions M. The trunks are arranged in
three groups OF, C? and C* of 17 trunls each.
Tach group of subscribers’ lines has access
to six junciions M and twe links P. A& pri-
mary call-inder is associated with each such
junetion and link, and the subseribers’ lines
of each group arve muitipled over the appet-
tpining call-finders.  The links outgoing
from one group ave muliipled over the pri-

mary call-finders of the junctions and of the

links of the adjacent group.

that the

switches associated with the trunks N, in
crieh & manner that the various junctions
available to each group of subscribers’ Lines
have ace different groups C in rotation.
hssociated with each group of trunks N are
four links 1, ench connected with a sscond-
ary call-finder adapted to operate exactly 28
the call-fi

junction 1. The links of one group are
multipled over the call-finders of the adja-
cent group of trunks and overflow links, as
shown in the drawing.

The operation of the switches will now be
doseribed with reference to Iigs. 5 and 6,

&

in which L is a subscriber’s line, M an inter-.

mediate junction, N a trunl line leading to
the fArst digit stage, CF' & primary cail-
finder and CK? g secondary call-finder.

Bach eall-finder consists of 10 groups
ewitching relays OSR and 5 unit relays TR,
the group relays being adapted to connect 5
particular group of 5 subseribers’ lines L
or intermediate Tunctions M respectively toa
sorresponding number of connecting lines
CLs, and the unif relays being arranged to
connect the junction M or trunk N with
which the cail-finder is associated, to one
of said lines Cl. '

By lifting the receiver, the calling sub-
seriber eloses & line civcuit 1 throngh his
line relay LB, which operates and cailses
the energization of relay SR* over cireuit 2.
SR connects all group switching relays GSRE
with the marking wirves MW, thereby clos-

&

s, but it is evident ing o cireuit 8 through the operating wind-

2 The junctions.
are mulbinled over secondary call-finder

ers of the trunks to find a calling
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ing of the group relay GSR corresponding
to the 5-group to which the calling sub-
scriber belongs. The relay GSR in question
operates and cuts itself in a locking circuit
4 containing a locking winding of said relay
and break contacts of other group relays lo-
cated between the battery and the group re-
This arrangement of the
locking circuits of the group relays evidently
prevents more than one group relay. be-
ing cnergized at the same time if two or
more calls originating in different 5-groups
should occur simultaneously. The locking
circuit at first also includes a relay LSR con-
nected in parallel to a resistance R, whereby
the third wires CI of the connecting links
CLI are connected to the corresponding unit
relays UR. A circuit 5 is therefore closed
through the cut-off relay COR of the calling
subscriber, third wire CI and an operating
winding of the unit relay corresponding to
the calling subscriber. Said unit relay ener-
gizes and locks itself over a circuit 6 con-
taining a relay TDR which cuts off relay
LSR.

As seen from the drawing, the locking
circuits of relays UR are arranged in a man-
ner similar to those of relays GSR, so that
only one of the unit relays can be kept ener-
gized if two or more calls occur simultane-
ously in the same 5-group. Consequently,
double connections are effectively prevented.

The connection is now extended to the in-

termediate junction M. In the mean time.

a secondary call-finder has been operated
by the closure of circuit 7 including a re-
lay SR? of the secondary call-finder similar
to SR The secondary call-finder operates
in the same manner as the primary call-
finder and connects the junction M in ques-
tion to the appertaining trunk N.

Upon the completion of the connection
with the trunk, a third wire circuit 8 is
closed extending over the whole connection
and including a relay TSR, which switches
the starting circuit 2 on to the next idle pri-
mary call-finder. At the same time the cir-
cuit of SR* is opened and the locking cir-
cuits of the switching relays GSR and UR
are branched to earth through a relay RCR
and a contact 9 of relay TSR, whereby said
relays are maintained energized and cut into
dependence of the calling subscriber for the
purpose of release of the call-finder. By
the closure of the third wire circuit also the
cut-off relay COR of the calling subscriber
is energized, whereby the line relay LR is
cut off and the short cirecuit of the meter
SM is opened to allow the meter to be op-
erated in the ordinary way by increase of
current in the third wire,

The subscriber’s line circuit is now closed

* through an impulse relay TR which operates

and energizes a guarding relay GR, the lat-

8

ter switching the starting circuit 7 on to
the next idle secondary call-finder. GR
also branches the third wire circuit 8 to bat-
tery over contact 10, the other branch being
then opened by a relay 11, whereby the third
wire circuit is brought under the control of
the calling subscriber.

‘When the calling subscriber replaces his

85

70

receiver, IR and GR deénergize, the latter

opening the third wire circuit at contact 10
and the locking circuits of the switching
relays of the secondary call-finder at contact
12, whereby the call-finders are released and
restored to normal condition, the primary
call-finder being released through the  de-
energization of relay TSR.

As will be seen from the above descrip-
tion the inventicn is principally independ-
ent of the construction of the switches, only
the means for distributing the calls are such
that the overflow switches are not taken into
use until all outgoing junctions or trunks of
the group in question are engaged. Prac-
tically, of course, it is desirable for the
switches to be of a quick-acting type, as the
connection between the subscriber’s line and
an idle trunk must be completed in the short
interval between the lifting of the receiver
and the actuating of the dial.

Having regard to this fact the expediency
of relay switches is obvious, as such switches
operate almost instantaneously, but mechan-
ical switches may also be used with advan-
tage. ‘

What I claim is:—

1. In a telephone system, the combination
of a plurality of groups of incoming lines, a
plurality of groups of outgoing lines, each
Incoming group having access to an outgo-
ing group particularly associated with it,
links adapted to connect the incoming lines
of one group to the outgoing lines of an-
other group and call-finder switches asso-
ciated with the outgoing lines and each hav-
ing access to the corresponding group of
incoming lines and to a link associated with
another group of incoming lines.

2. In a telephone system, the combination
of a plurality of groups of incoming lines,
a plurality of groups of outgoing lines, each
incoming group having access to an outgo-
ing group particularly associated with it,

links adapted to connect the incoming lines

of one group to the outgoing lines of an-
other group, call-finder switches associated
with the links and having access to the in-
coming lines of the appertaining group as
well as to the overflow links of an adjacent
group, and call-finder switches associated
with the outgoing lines and each having ac-
cess to the corresponding group of incom-
ing lines.and to a link associated with an-
other group of incoming lines,

3. In a telephone system, the combination v
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of a plurality of ealling lines, a common line
and a switch comprising a st of relays and
adapted to connect a calling line to the com-
mon line, the number of calling lines being
greater than the mumber of welays and the
cirenit of said relays being controlled in
such a manner that when a plurality of the
relays is energized one only can be main-
tained energized.

4. Tn a telephone system, the combination

of a plurality of calling lines, a common line

1,260,184

and & switch comprising two sets of relays
and a single relay adapted to extend a set
of wires common o one set of relays to the
other set, the number of calling lines being
greater than the number of relays and the
circuit of the relays of the two sets being
controlled in such a manner that when a
plurality of the relays in either set is ener-
gized one only in either set can be main-
tained energized.

HENRY JAMES HERINK.
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