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Lo all whom it may concern:

Be it known that we, Jomy Savin and
Ricmarp Murorr, both subjects of the King
of Great Britain and Ireland, and both
residents of Liverpool, England, have in-
vented certain new and useful Improve-
ments in. Automatic Telephone Systems, of
which the following is a specification.

The present invention relates in general
to automatic telephone systems, but is more
particularly concerned with such systems as
mclude automatic branch exchanges, and as
shown herein the invention provides im-
proved trunking facilities for connecting an
automatic branch exchange with a main ex-
change. The invention may be considered
as being an improvement on or modification
of the system disclosed in the United States
Patent Number 1,455,951, granted May 22,
1923, to B. D. Willis.

Among the objects of the invention are
the provision of means for extending con-
nections either manually or automatically in
one direction over a trunk line of the char-
acter described, together with the provision
of means whereby certain calls may be ex-
tended over the trunk automatically to the
main exchange without calling in the at-
tendant or operator at the branch exchange,

and whereby other calls, which may require-

a charge or other control by the operator,
will always be held up to bring the attend-

_ant in on the connection before it can be ex-

tended to the main exchange. In this man-
ner the attendant at the branch exchange
will be informed as to all calls which go to
the main exchange in which she is interest-
ed. In order to accomplish this result,
means have been provided whereby if the
trunk is called by -one set of subscribers,
then the call may proceed without the op-
erator’s attention., " While if the trunk is
:alled by another set of subscribers means
are operated to signal the operator and to
prevent further extension of the connection
until the operator allows such extension.

The preferred embodiment of the inven-
tion is illustrated in the accompanying
drawings.

In Fig. 1 a cord circuit O of well known
type is shown having means for supervising
calls received from the main exchange and
for controlling any automatic switches in

the branch exchange.. In Figure 2, is shown"

a substation A, a line switch C, and a selec-

tor D of standard two wire side switchless
type which is well known in the art. The
line switech C as shown is of a special type as
used in connection with those subscribers who
are only allowed to make outgoing calls
through the medium of an operator. The
line switches of subscribers who can malke
outgoing calls direct, are identical except
that the contacts springs 65 and 66 and wiper
67 would be omitted or possibly just the
earth connection to contact 65 so that a sub-
scriber may be transferred from one class to
another as desired. '

In Fig. 8 a trunk line between two ex-
changes 1s shown, terminating in a jack J
before the attendant operator at the branch
exchange, in a jack J’ in the main exchange
and in the banks of the selector D (Fig. 2).

The method by which the attendant at
the branch exchange calls the operator at
the main exchange will be first described.
When the attendant receives an ovder for
a call to the main exchange the plug P of
the cord circuit O is inserted into the jack J
(Fig. 3). The insertion of plug P closes

“a circuit from ground through the sleeve of

plug P, sleeve of jack J, springs 2 and 3
and visual signal 4 to battery. A branch
of this circuit extends to the sleeve of the

jack J? and another branch through the s

springs 17 and 18 to the test contacts of the
trunk in the banks of the selector D (Fig.
2), and another branch extends through re-
lay 23 to battery. Relay 23 energizes. to
disconnect the relay 24 and relay 22 from
the trunk circuit and closes springs 25, A
further result of the insertion of the plug
is the closure of a circuit from ground
through springs 5, springs 6 and 21, ring
of jack J, plug P, springs 7, winding 8, re-
lay 9, winding 10, springs 11, tip of plug P
and jack J, springs 12 and 13, springs 14,
and relay 15 to battery. The current in this
circuit- is of the proper direction to cause
relay 9 to attract its armature to light the
lamp 16 in the cord circuit, and relay 15
energizes to light the lamp 19 before the
main exchange operator. The operator at
the main exchange, upon seeing the lamp 19
lighted, inserts the plug of her cord circuit
into the jack J’ thereby energizing the
sleeve relay 20 to disconnect the relay 15 and
ground from the trunk circuit at springs 14
and 5, respectively. A further result of the
insértion of this plug in the jack J’ 'is the
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connection of negative battery to the ring
51de of the jack 7 and ground to the tip

side of the jack J'.
causes a reversal of battery through the
windings of the relay 9 in the cord eir reuit O
(Fig. 1) and thetrefore causes the signal 16
to be vetived. The attendant at O, ther fore,
knows that the main exchange operator has
answered and gives the desired number.
‘The connection is then extended to the de-
sired subseriber in the regular manner and
when completed, and the main exchange op-
erator removes the plug from the JACL J7,
then relay 9 in the cord O will operate to
give ‘& disconnect signal to the attendant
operator.

In case of a call in the opposite direction
from the main to the branch exchange, the
main exchange operator after testing the
jack J7 insev ts her plug into said ]aCl and

by a ringing key (not shown) projects gen-

erator current out over the conductors of
the trunk line to operate the bridged relay
24, Relay 24 closes the civeuit of the eall
signal lamp 26 before the attendant who
then inserts the answering plug P’ into the
jack J to answer the call. Tn this case it
will be seen that the velay 27 is in bridge of
the trunk circuit as was the relay 9 in the
preceaing call and. operates .in a similav
manner to give the proper supervision. The
attendant operatm scord O is provided w1th
a calling device 28 and a two way key I

which may. be oper ated to conneet said mh»
ing device to either the answering or to the
cﬂhno end of her cord circuit, and she may,

therefore, operate the automatic switches of

the branch exchange to extend the connce-
‘uon to a desived automatic subscriber.

Ttwill be assumed that there are certain
subscribers at the branch exchange who are
entitled to a free use of the trunk lines while
others have to pay and must, therefove, only
obtain access th ough an operator. The free
stibscribers ave pzov]fl »d with line switches
sach as O (Figure 2) but with the earth
coniection removed from spring 65 while
the subscribers who have to pay ave pro-
vided with switches identical with those
shown in Figure 2.

The operation by which a free subsciriber
obtains the use of the trunlk line will fixst be
deseribed.

On the subscriber such-as A lifting lis
receiver, the line 1e]ay 68 will emergize as
usual and connect the magnet 69 and switch-
ing relay 70 in series between battery and
earth, with the test wiper 71 connected to
an intermediate point. The operation is
such that 1f the line wipers are in con-
tact with a busy line the test Wlp“l finds
earth ‘and the magnet 69 operates to move
the wipers on one step, Whlch operation re-
peats until an idle line is found when the
relay 70 operates in the usual way to switch

v'lhlS it will be seen-
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the line conductors through to the salector
D. The line relay 30 is then energized
through the subscriber’s loop follow od by
the energization of release 1eLn 31,
connecflon of earth thereby to thﬂ release

trunk and thence to Wlpe1 71, back to the
line switch to hold relay 70 ener gized. Re-
Iay 70 is of high resistance so that magnet
69 cannot opemte in this cucuit. The sub-
sequent operation of the selector is well
known and need not be deseribed. © Fhe
transmission of impulses energizes the ve
tical magnet 32 to step the selector up to

§-

the desired level, in -this case the tenth, after

which the z'otzu'y magnet 33 is energized
to bring the wipers 72, 73, 74 and 75 into
engagement with the first set of contacts 35,
96, 37 and 48. The relay 77 is a diserimi-
nating relay which is not operated in this
case so that the wiper 75 is disconnected.

It the first set of contacts are free the ve-
lay 34 is energized in the usual way to
switeh the line conductors through to the
wipers 72 and 78 but if busy the wiper T4

finds earth and the relay 34 is short cir-
cuited. ’Ihe rotary magnet interrupter re-

lay 76 is then energized to again ene:
the votar y magnet as is well Tnown.

operation 1'epeats until an idle set oi eon-

tacts is found when the relay -34 ene
and connects the line conductors tm om‘

to wipers T2 and 73, contacts 35 and 38
and thence through windings 01 repeating
coil to the \ﬂddlngs of line relay 38, the
other side of which windings-are connected
to battery and earth respectivély. Relay
38 energize% over the subscriber’s loop and
at contacts 39, closes the cireuit of release

relay 40 which operates and connects earth
to the release tvunk at springs 42 and 43
and at spring 44 closes the energizing cir
cuit of 101&\’ 45, Relay 45 on energizing at
gprings 47 closes a cirenit for switching velay

49 Lhmuou contact 61 ot relay 60. L(‘la‘
49 energizes and connects the vepoater
windings 54 and 52 by means of contacts

51 and 50 divect to the main exchange frunk.
Asthe windings 54 and 52 ave connected to-
gether by the contacts 41 on relay 38 an en-
ergizing circuit is formed for v]a‘v 15 as
before deseribed through conmcrs 14 and 5
and the closed circuit. Relay 15 operates
and hy illuminating the lamp 19 calls the
attention of the main' exchange opervator
who attends to the call as before deseribed.

Should the calling man hang his receiver
up first on the termination of the call, the
line relay 38 will deenergize and at springs
41 remove the short circuit about the po-
lavized velay 53.  This relay is so avranged
that it is adapted to operate with current
supplied when the main exchange plug is in
the jack, to close the contacts 55, which in
turn connect earth to hold up the relay 49
and further to connect earth by means of

and the
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the contact 46 and:43 to contact 37 to main-
tain the multiples of the trunk line en-
gaged when relay 45 is deenergized which
naturally follows on the deenergization of
line relay 38 and the consequent deenergiza-
tion of release relay 40.

During the release of relay 45 subsequent

to the release of relay 40 earth is removed

from the release wunk for a short interval
to permit of the release of the selector D
and the cut off relay of line switch C. On
breaking the short circuit across the relay
53 at springs 41, the current in the.line cii-
cuit including relay 56 is reduced to permit
of the release of the latter relay which ac-
cordingly gives the operator the disconnes
signal she then removes the plug, the relay

20 deenergizes to restore battery conditions

to normal when the relay 53 retracts iis
armature and opens the contact 55. Harth
is accordingly removed so that relay 49 de-
energizes and eaith is removed from the
private bank multiples of the trunk line.
If a subscriber having restricted service
should desire to make a call, although he
malkes identically the same operations as the

“free subscriber, he is switched on to an op-

erator who can assess the charge and talke
the necessary ‘particulars before putting
him through. This is effected as follows:

When the line switch C comes to rest on
an idle trunk leading to a first selector such
as D, a short interval exists during which
the switching relay 70 and the slow acting
line relay 68 are simultaneously operated.
Consequently, a circuit may be traced as
follows :—ILarth, contacts 65, contacts 65,
wiper 67, velay 77 to battery, velay 77 en-
crgizes and locks itself to the release trunk
through contact 78 while at contact 79 the
wiper 70 is substituted in the test circuit
in place of the wiper T4. ’

"The consequence is that contacts such as
48 are tested in place of contacts such as 37
so that if the line is busv due to the relay
45 being energized earth will be found on
contact 48 through springs 47. Between the
contact 48 and contact 37 is a low resist-
ance relay 60 which is energized in the re-
lease trunk circuit at contacts 43 as soon
as relay 40 of an idle trunk line is found
and the cirenit may be traced as follows,
earth, contact springs 42 and 43, relay 60,
contact 48, wiper 75, springs 79 in operated
position, working contact of relay 34 and
both relay 84, rotary magnet interrupter
springs, off normal springs, relay 76 to bat-
tery and wiper 71, relay 70 and magnet 69
to battery.

The total current is sufficient to. energize
relay 60, which breaks at springs 61, the
energizing circuit of relay 49 while at
springs 63 and 64 connects earth, through
springs 47 to lamp 65 at local exchange op-
erator’s position. The operator then inserts

1,541,401

“exchange.

her answering plug in jack J?, and ascer-
tains the requirements and particulars of the
calling party, and having ascertained that
everything 1s in order she presses the key
K connecting earth direct to contact 48 so
that relay 60 is short circuited and falls
away; earth is then maintained on contact
48 from spring 47 and resting contact 62 of
spring 633 also the energizing circuit of re-

lay 49 is closed at springs 61, so that the

operator at the main exchange is called as
before described. .

It will be appreciated that the relay 45
is arranged to close springs 47 only after

relay 60 has energized to break springs 61
and 62 from their resting contacts.

An alternative arrangement might be used
for carrying the invention into effect as a
temporary or like measure by instructing
the different classes of subscribers to dial
to ‘different levels when calling the main
That is, the pay subscribers
would dial to say the 10th level of the se-
lector while the free subscribers would dial
to the 9th level. The bank contacts of the
trunk Hnes of the two levels would be

‘multipled together while the private bank

contact of the tenth level would be con-
nected similarly to contact 48 and the pri-

“vate bank contact on the 9th level similarly
to contact 387.

Then obviously the line
switch C and selector D may be of standard
construction, that is to say, the contacts 65,
66, wiper 67, relay 77, and wiper 75 may
be eliminated and the same result may be
obtained provided, of course, the instruction
was followed. R

ATl that is necessary to make the cireuit
shown in Figure 3 operative is that a dif-
ferent test contact should be engaged by
a pay subscriber to that engaged by a fice
subscriber.

Having now particularly described and
ascertained the nature of our said invention
and in what manner the same is to be per-
formed, we declare that what we claim is:—

1, In a telephone system, two classes of
subscribers’ lines, a selector switch acces-
sible to lines of both classes, a trunk line
accessible to said selector and having two
branches at the other end thereof, two test
wipers .in said selestor -and corresponding
test contacts associated with said trunk line,
means wheveby a calling subseriber can op-
erate said selector to extend a connection
over said trunk line via one of said branches,
the branch used depending on which of said
test wipers is used, and means whereby if
the calling subscriber is in one of said classes
one of said test wipers will be used, and
whereby if he is in the other of said classes
the other of said test wipers will be used.

2. In a telephone systerm, a trunk line
having two branches at one end, a selector
switch controlled by a calling subscriber to
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donhect with said trunk line at the undi-
vided end thereof, discriminating conduc-
tors individual to the calling line and said
selectot, reéspectively, and means controlled
over said conductors automatlcally in re-
sponse to the completion of said connection
for routing the call oter a particilar one of
said branches.

3. In a telephone system, a trunk line hav-
ing two branches at one end, one branch be-
ing norially disconnected, two serially re-

Jated switches for extendlno a calling line to

said trunk line, the second switch having
wipers for engaging the trunk line at the
ehd opposite said Dbr: anches, a conductor ex-
tending Detiveen said sivitches, a switching
device in the second switch opelated, over
said coriductor in cdse the calling line is not
entitled to service over the disconnected
branch, a second switching device respon-
sive’ when the trunk line is connected with
for connecting said  normally disconnected
br anch, and means for causing said second
device to respond only in case said first de-
vice -1 not in operidted position.

4. In 4 telephone system, a trunk line hav-
ing two bianclies at one end, a selector
S\\'ltch havihg two test wipers corlespond-
ing to said bunches respectively; for test-
g said cireuit, means controlled by any
calhno party for operating said selector to
connect with said trunk line at the end op-
posite said branches, only one of said test
wipers being connected to test the trunk
during any given call, and means automati-
cally responsive to the completion of a con-
nection with said trunk for routing the call
away from the trunk over the partlculal
branch which corresponds to the test wiper
in use:

5. In a telephone system, a trunk line hav-
ing two branches at one end, a selector
.H\Vlt(h having. two test wipers conespond—
ing to said br anches, respectively, two suc-
ceﬁswe}y calling lines, each calling sub-
seriber opemtmo Sdid selector to connect
with said trunk line at the end opposite said
branches, circuit connections and switching
means such that one test Wlpel is caused to
test the trunk when one line is calling while
the other test wiper tests the trunk swhen the
other line is calling; and means automati-

switeh, a

1,541,401 o ks
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Aally tesponsive whenevel the truilk 1 con-
nected with for routing the call away from
the trunk over the particular branch which
corresponds to the test wiper in use. *

6. In a telephone system, a trunk line hav-
ing two branches at one "end, a selector
SW 1tch, a set of bank contacts in said selec-
t01 connected to the said trunk line at the

end opposite said br anclies, means whereby
sald selector is controlled over calling lines
to extend connections to said trunk line by
way of said contact set, and means auto-
matically responsive whenever a connection
Is made with the trunk for determining
over which branch the ecall will be routed
away from the trunk.

7. Ina telephornie system, a trunk line hav-
mg two bravches at one end, a selector
set-of bank contacts in said selec-
tor conhected to the said trunk line at the
'mr‘l opposite said branches, means whereby

said selector is controlled over calling lines
to extend confiections to said trunk Iine by
way of sdid contact set, and means opera-
tive automatically and independent of the
subscribeis to route calls from some of said
lines over one of said byranches and calls
from the rest of said lines over the other of
suld branches. _

8. In a telephone system, two automatic
switches, a trunk line accessible to both said
switches and extending to a third switch, a
non-taliting conductor included in said trunk
lire and connected to a relay in said third
switch, a pair of line wipers in said third
switeh, two test wipers in said third switch
either of which may be used in testing for a
line to be connected with by said line wipers,
means controlled by said relay for determin-
ing which of said test wipers is to be used,
means in only one -of sald two first men-
tioned switches for momentarily closing an
energizing circuit for said relay over said
conductor when said trunk line is connected
with, so that the energization of said relay
will oecur only if a’ paxtlculal one of said
first two switches is used, and a circuit for
locking said relay ener 0“ized

Sioned by us at leerpool England, this

th day of December, 1920.

JOHN SAVIN..
RICHARD MERCER.
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