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This invention relates to automatic or semi-
automatic telephone systems and is particu-
larly concerned with such systems in which
talking current is supplied from the trunking
switch (selector) rather than from a final se-
lector (connector) and one object of the In-
vention is the production of new and im-
proved circuit arrangements for such selec-
tors, intermediate selectors and connectors
whereby the number of relays in these
switches may be considerably reduced.

A further object of the present invention
concerns the provision of new and improved
circuit arrangements for transmitting busy
signalling currents and metering currents in
a system of the above character.

Referring now to the drawings comprising
Figs. 1-3, they show by means of usual circuit
diagrams so much of the equipment in a tele-
phone system embodying the features of the
invention as is necessary for the invention to
be understood. Specifically, Fig. 1 shows a
first selector repeater; Fig. 2 shows an inter-
mediate selector accessible to the first selec-

5 tor repeater of Fig. 1; and Fig. 3 shows a con-

nector accessible to the intermediate selector
of Fig. 2.

According to the present invention a group
of relays associated with a first selector switch
is arranged to feed talking current to both the
calling and called subseribers, guarding po-
tential being fed forward to hold up all
local switches taken into use. On all connec-
tions the battery feed selector is arranged to
function as a selector repeater. The impuls-
ing circuit of this battery feed selector is ar-
ranged so that the relay which responds to
impulses generated by a calling party repeats
the first series directly to the magnet of the
first selector, while subsequent impulses for
setting local switches are controlled over one
speaking conductor and subsequent impulses
for controlling switches in distant exchanges
are transmitted over both sides of a tso-wire
junction in series. After each series of im-
pulses to local switches the relay group is ar-
ranged to exert a controlling effect over the
other speaking conductor for the hunting
magnets of the series. The change over
{rom the one wire impulsing circuit to the two
wire circuit is brought about by a device
which is energized when the selector is set to
a level having access to junction lines. Prei-
erably the device is energized over an addi-
tional wiper, the bank contacts engaged by

this wiper being earthed nn any one or a num-
ber of levels as desired. Instead of earthing
the bank contacts engaged by the additional
wiper at the first selector they may be earthed
at a second or subsequent selector. By this
means great flexibility is attained as it 1s pos-
sible to have cutgoing trunks on any level or
levels of the first or intermediate selectors.
Where this flexibility is not required the ad-
ditional wiper may be eliminated by operat-
ing the device on a certain level or levels of
the first selector by normal post or level
springs.
tors are considerably simplified by having
only two relays, one serving to control switch-
ing and release functions and the other the
automatic hunting operation. The impulse
relay in the battery feed selector transmits
impulses direct to the operating magnets of
the intermediate local selectors over the nega-
tive speaking conductor and the relay in the
battery feed selector which de-energizes at the
end of each series of impulses controls the
hunting operation of the intermediateselectors
over the positive speaking conductor. The
combined switching and release relay of the
intermediate selectors is arranged to be par-
tially energized over the release trunk con-
ductor by guarding potential fed forward
from the battery feed selector and to discon-
nect the release magnet of the intermediate
selectors. »

In the connector switch only four relays
ave required a release relay energized by
guarding potential fed forward over the re-
lease trunk conductor, a change over relay
energized in turn in series with the vertical
and rotary magnets, a combined busy and
ring-cut off relay and a switching relay. The
impulses for operating the vertical and ro-
tary magnets of the connector are transmit-
ted over one speaking conductor from the bat-
tery feed selector. In order to take care of
certain supervisory arrangements, the battery
feed selector is provided with a busy relay, a
high impedance relay and a polarized relay.
The high impedance relay is arranged to be
normally connected between earth and the
positive speaking conductor so that it can be
energized by connecting battery to the posi-
tive speaking conductor for example at an
operator’s position. The energization of the
high impedance relay under these conditions
is arranged to place the release of the switches
ander the control of the opsratoi’s position

The second and intermediate selec- -
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since when the high impedance relay is ener-
gized alone the guarding potential for hold-
ing up all the switches 1s controlled by this
ldqy The busy relay in the battery feed s
lector is nmnnlly connected between ba’cbery
and the negative speaking conductor so that
the high impedance relay “and the busy relay
may he operated over both speaking conduc-
torsin series to control the calling party’s me-
ter, the meter being actuated either by a re-
versal or -booster battery as desired. This
busy 1<‘1ay may also be operated alone by
connecting earth to the negative speaking
conductor. ¥When the busy 1elay 18 energlzod
alone it is arvanged to connect & busy signal-
ling conductor {o the positive speaking con-
ductor of the calling line. 'This busy signal-
ling conductor is connected o o busy “tone
current and battery and a busy tone current
and earth alternatcly.

When the battery feed gelectoz' is set to a
Jevel having access to junction lines, a relay

is operated which changes the bmmectiom

k)

of the high impedance relay so that it is now
connected in series with 2 polavized relay
and across the speaking conductors. This
change over relay also disconnects the husy
1elay The circuit for transmitting the bmy
flash or/and tone current is now controlled
by the high impedance relay over the out-
going loop eircuit. Motellno over junction
Lines is effected by the polauzed relay which
1esponds to a reversal of current over the
junction line.

Should all the lines accessible through the
called level of the battery “feed selector be
busy, the wipers will be stepped on to the
11th contact whereup 11th stgp cam gpumvs
will operate and connect guarding potential
to the release trunk, disc .onnect the vertical
magnet in order to prevent further operation
of the switch should the calling party con-
tinue to dial, complete a local circuit for the
busy 1‘ehy which thereupon operates and
cmlnec\s busy tone and batltery to the calling
party’s-line, the switch being Teleased by the

calling party hanging up his receiver and
brmnmg about the release of the line relay.

Should all the trunks accessible to an in-
termediate selector be engaged, the 11th step
cam springs disconnect the vertical magnet

and connect earth to the negative speakmn
conductor which complews a circuit for the
busy relay. 'The busy relay also removes
guarding potential from the release trunls
uhereby allowing a marginally adjusted
switching relay in the second %elevtm to de-
energize “and complete a circuit for the re-
lease magnet and thus restore the second se-
lector to normal. It should be understood
that while the foregoing descuptlon conter-
plates operating the dri ving magneéts of the
Tocal selectors and connectors direet from the
battery feed selector over one of the speaking
conductors that an 1mpulse relay may be in-
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serted to control the dmmn magnets locally
if desired.

A description will first be given of the man-
nel in which a local call is set up. Assuming

that the battery feed selector repeater, Fig.

1, is taken into use by a calling party, the
impulsing relay A energizes over the positive
and negative leads and completes a cirveuit
at armature 1 for the slow release relay B.
Relay BB upon energizing earths the rele;‘ase
trunk RT at armature 4; at armature 5 pre-
parés the impulsing circuit for the vertical
magnet V. Relay A responds to impulses
dialled by the calling party and repeats
them fo the wvertical magnet over the fol-
10\\'1110 cirenit: earth, 1, 85, 5, G, 14, 89, C¥/,

lnttery Relay C energizes in sories with
the vert 10&1 magnet V and operates its arma-
tures 6,7, 8, 9, 10 and 11 and being slow to
velease remains energized throufrhoat the
series of impulses. ha vertical mcwnet ve-

sponds to the series of impulses and raises-

its wipers to a level in accordance W;th the
um)uheg transmitted. Unon the ursb ver-
tical step, the off normal springs N and N’

close. The closure of off normal springs N’
with rel ay. C in operated position completes

a circuit for sueppmo 1elay E: battery, T,
N’, contacts of R, 38, 8, 25, 4, earth. Relay
E upon energizing establishes a locking cir-
cuit for itsell at armature 21 and at
ture 22 prepares the circuit for the rotary
nnonet R.
t the end of the series of impulses, relay
C de energizes and at the normally closed
contacts controllm by armature 8 completes
the following civenit for the Lomrv magnet
R: battew, T{, 92, contacts controlied by 8,
25, 4, earth. The rotary magnet upon eher-
gizing advances its wipers into engagement
with the first set of banlk contucts in the se-
lected level and at its interrupter contacts 42,
breaks the locking citcuit for stepping relay
K, which %ccordmo y de-energizes.
It the first trunk in the selected level is
busy, test wiper p will be earthed and relay

arma-

E will be energized over the following cir--

cuit: battery, E N7, 42, 38, 48, C5, p, ‘to com-
plete the citeuit again for the. rotary magnet.
This alternate opbr‘ttlon of stepping rela; vy H
and rotary magnet R will continue until an
idie line is found. Should all the lines in the
selected level of the battery feed selector be

engaged, the switch wipers will be auto--

matlmlly stepped on to the 11th contact when
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the following circuit will be complete by the

opem‘flon of the 11th suep cam springs CS,
CS” and CH~
By the operation of cam springs CS earth

at armature 3 is connected to test wiper p

in order to operate an overflow meter (not

shown) which indicates the number of times

all the lines of a group are busy. - By the
operation of springs CS’ the vertical magnet
V is disconnected to prevent the operation of
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the calling party’s impulse sender from ac-
tuating the switch, and by the operation of
cam springs C5?, the following circuit is coni-
pleted for slow relay ¥': battery, lower wind-
ing of relay F, 43, 26, C8?, 25, 4, earth. Re-
lay F upon energizing completes the follow-
ing circuif for itself at armature 28: battery,
upper winding of relay ¥, 28, 44, 4, earth:
and at armature 47 connects the combined in-
termittent busy tone and busy flash conductor
IB to the calling party’s positive speaking
conductor as follows: 1B, 13, 29, 47, positive
speaking conductor. The battery feed selec-
tor is held in this busy condition until the
calling party hangs up and releases the im-
pulsing relay & to release the switch by op-
erating the release magnet Z.

When an idle trunk is found, no earth will
be present on the test conductor p and relay
H will not be short. circuited and will now
energize in series with relay . Relay E
will not energize however in series with the
high resistance relay H. TRelay H upon ener-
gizing operates its armatures, 36, 37, 88, 39,
40 and 41 and at armature 36 connects the
positive wiper to the positive line of the
second selector, Fig. 2, this line being used
for the first antomatic rotary step of the in-
termediate selectors; at armature 41 connects
the negative wiper to the negative line of
the second selector, this line being used for
transmitting impulses for the vertical opera-
tion of the switches, and at armature 38 con-
nects the test wiper p to the release trunk con-
ductor RT, earth being fed forward over this
conductor from the battery feed selector, Fig.
1 to guard the switches and control their re-
lease; at armature 87, relay H opens a point
in the initial locking circuit of relay I; at
armature 39 disconnects the vertical magnet
V and at armature 40 disconnects the release
magnet Z. ~

In the second or intermediate selector, Fig.
9, the earth on test wiper p completes a cir-
cuit for the upper winding of switching re-
lay H’ which however only operates its arma-
ture 53 to open a point in the circuit of the
releagse magnet Z’. When the calling party
dials the next series of impulses, relay A in
the battery feed selector repeats them to the
vertical magnet V’ over the following cir-
cuit: earth, 1, 85, 5, C, 14, 39, 15, 41, negative
speaking conductor 57, CS®, V’ and battery.
The vertical magnet V’ raises the wipers of
the intermediate selector to the desired level
and upon the first vertical step, the vertical
off normal springs N? and N® close. The
springs N? prepare a circuit for stepping re-
Iay E” and the springs N*® prepare a circuit
for the release magnet Z’. :

Atthe end of the series of impulses, relay
C in the battery feed selector de-energizes
and completes the following circuit for step-
ping relay K’ in the intermediate selector:
earth, at armature 17 of relay Q, (3, 9, 36, 6,

3

positive wiper, positive speaking conductor
of the intermediate selector, Fig. 2; rotary off
normal springs NR’, 56, 52, vertical off nor-
mal springs N2, switching relay X, battery.
Relay L’ completes a locking circuit for it-
self at armature 50 and at armature 51 con-
nects the rotary magnet R’ to the release
trunk conductor RT’. The rotary magnet
energizes and steps the wipers on to the fivst
set of contacts in the selected level. When
the rotary magnet has fully energized, the
rotary interrupter springs 52 open, breaking
a circuit of relay B which de-energizes. The
rotary off normal springs NR’ are opened and
the rotary off normal springs NR are clesed;
the springs NR’ prevent further control of

70
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relay I’ over the positive speaking conductor .

while the off normal springs NR connect up
the lower winding of the switching relay
H’. Should the selected trunk be busy, re-
lay B’ will be energized over the following
circuit : earth, on test wiper p?, 11th step cam
springs C8¢, 55, 52, N2, I and battery. The
stepping relay E’ again operates and closes
a cireuit of the rotary magnet R’ which steps
the wipers on to the next set of bank con-
tacts. When an idle trunk is found, switch-
ing relay H’ energizes over its lower winding
in series with stepping relay E” and switches
the speaking conductors through to the next
switch, earth being fed forward over the test
wiper p. :

Should all the trunks in the selected level
be busy the wipers will be rotated to 11th con-
tact position and operate the cam springs CS*
and CS* on the 11th rotary step, whereupon
the following circuit will be completed : earth
will be connected to wiper p? by the operation
of the cam springs CS*, to operate an over-
flow meter (not shown). Springs CS* will
disconnect the vertical magnet V/ and connect
earth to the negative speaking conductor.
The connection of earth to the negative speak-
ing conductor by the cam springs CS* will
operate the relay F in the battery feed selec-
tor over the following circuit : earth, C33, 57,
negative speaking conductor, negative wiper,
41, 15, 10, 43, lower winding of relay I to
battery. Relay F- upon energizing com-
pletes a locking circuit for itself and connects
up the busy tone and busy flash conductor 1B
in the manner previously described in order
to transmit a busy tone or busy flash to the
calling party. The busy relay ¥ also discon-
nects at armature 25 earth from the test wiper
p thereby removing earth from the release
trunk conductor RT of the sscond selector,
Fig. 2, whereupon the switching relay H’
which was paitially operated now vestores
and closes the following circuit for release
magnet Z’ : battery, Z’, N®, 53, earth. - From
the above it will be seen that in the event of
an intermediate selector finding all lines busy
that the intermediate selectors are automati-
cally released and the busy tone or flash trans- -
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mitted to the calling party from the battery
feed selector.

Assuming now that the intermediate selec-
tor Fig. 2, “finds an idle line: Under these
conditions there will be no ear th on test wiper
7? and switching relay H’ will operate over
its lower Windino in series with relay K7 and
gwitch through to the final selector; Ifig. 3
By the oremtmn of armature 55 of 1 ehy H’

earth on release trunk conductor RT” is fed
forward over the wiper p* to the 1@1 sase trunk
conductor- RT? and operates relay X. Re-
lay X upon operating opens a point in the

“cireuit of release magnet Z? and prepares a

helding eircuit for the final selector. When
the calling party dials the next series of im-
pulses, rﬂlay A of the battery feed selector
repeats the impulses over the negativé speak-
ing conductor and the first vertical 1mpulbe
is transmitted to the vertical magnet V# of
the final selector ¥* over the fo"llowino cix-

cuit: earthi, 1, 35, 5, G, 14, 39, 15, 41 negauve
wiper, negav ve speakmo conductor 57, nega-
tive wiper, negative speaking condmtor 78,
V2, Ne, \T’ nolmal v closed coritacts con-
trolled by 60, relay €’ to battery. Upon the
fitst vertical step the off normal springs N¥,
N® open and N® makes contact with its work-
ing contact and subsequent iinpulses ave
transmittet to the vertical magnet V? over
the following circuit: negative speaking con-
ductor, 78, V¥, rotary off normal springs NR?,
63, 7, battery. The vertical magnet V* sets
the switch Wwipers opposite to the desired level
and at the end of the series of impulses relays
C, in the battery feed selector and C’ in the
final selector de-energize. The de-energiza-

tion of relay C will have no effect at this time-

but the de-energization of relay €’ will pre-
pare the 1mpulsmd circuit for the rotary
magnet R2,

When the calling palty dials the last digit
of the wanted number the first 1mDulse is
transthitted to the rotary magnet R* over the
folowing circuit: negative spe%kmg conduc-
tor,.78, R“, NR® and its resting contact NRF,
and its working contact, normaﬂy closed con.
tacts controlled by armature 63, relay C’ to
battery. The rotary magnet now steps the
wipers on to the first set of bank contacts in
the selected level whereupon the rotary off
normal springs MR \TR, operate and the
cireuit for sub equent inipulses to the rotary

ductor, 78, R?, NR?, NRz, armatures 63, velay
C to battery. Responsive to the impulses
transmitted to the rotary magnet the wipers
are rotated on to the desired level of contacts
and at the end of this series of impulses; relay
C and (" de-energize. Relay € upon de-
energizing opens the impulsing circuit there-
by preventing any further impulses dialled
by the calling party from becoming effective.
Should the wanted party be eng awed there

will be an earth potential on test wiper p° and

1,888,651

under these conditions, the following. circuit

will be completed for the lower winding of-

the combined busy and ring cut off rélay BR:

earth, wiper p?, 73, 62, 74, , lower winding of
relay 'BR to battery. Relay BR being slow
to release will remain operated for an inter-
val after the relay C’ falls back and during
this interval earth potential will be connected
to the negative speaking conductor as fol-

lows: Jlth 61, 6;, 68, (8 negative speaking
conductor. This earth also operates the

busy relay F in the battety feed seléctor
which locks up and connects up the busy tone

and busy flash to the incoming positive speftk— ’

ing conductor as plevmus‘y “described. Re-
lay F also removes-earth from the release

70

5

80

trunk conducters RT’ and RT? thereby re-

leasing the train of switches. - When earth is
removed from RT? relay X de-energizes and
completes the followmg circuit for release
magnet Z2: earth, 61, N¢, 72 battery. .

T the called pfu'ﬂV is free when a confiée-
tion is established, relay ¥I* will operate over
its upper winding in series with the switch-
ing relay of the wanted party’s line switch

antl complete a locking circuit at armature’

75 over its lower Wmdlno Switching 1elay
H2 also connects earth to the test wiper p°
at armature 73 to busy the called party’s
line and at armatures 72 and 77 connects up
ringing current from the ringing machire
GEN to the negative. and posmve speakmtf
conductors as follows: positive wiper, 72, 65,
upper winding of BR to 1nterrupter ringing
current and from the negative wiper, 7 7 Te-
sistance 7 to battery.

When the called party answers, relay BR
operates and locks up at armature 67 and at
armatures 65 and 71 connécts up the posi-
tive and mnegative speaking conductors to
the wanted line; battery being fed to the call-
ing party’s line through windings of the A
relay in the battery feed selector, Fig. 1, and
to the calleéd party as follows: ea1th at arma-
ture 17 of relay Q, Wlndlno of rehy Gy 9,
36, 6, positive speaking conduct tor,.and bat.
tery is connected to the negative speaking
conductor from battery, lotver winding of
relay F, 43, 10, 15, 41, negative speakmo coni-
ductor. Rehys T and O operate over the
called party’s loop, but the busy circnit will
not be completed since relay G is quicker to
pull up than relay F and relay G opens the
busy circuit at 29 before armature 47 of ré-
lay F operates.

Relays G and F also complete the follow-
ing circuit for reversing relay D: battery,
D 30, 27, 10,:15, 41, nevamve Wlper -called
partys loop pos1t1ve wiper, 6, 36, 9, 3, 17,
earth. - It will thus be seen that relay D is

connected in pédrallel with the lower wind-

ing of relay F. Relay D upon energizing dis-
connects the lower winding -of 1e1aV F at
armature 43 and maintains its circuit through
83, 48, 10, 15, 41 to the negative wiper. Bat-
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tery for talking purposes is now fed to the
called party through the winding of relay
D to the negative line and earth to the posi-
tive line through relay G. Relay D also re-
verses the direction of current to the calling
line to operate a meter or other supervisory
device.

It may be mentioned here that a bank con-
tact such as 60 is engaged by the wiper p’
on all levels having access to local switches,
the bank contact such as 59 which is con-
nected to earth being engaged only on the
levels having access to trunk lines leading to
other exchanges. Consequently since bank
contact 60 is left dead, relay @ will not op-
erate on local connections.

A deseription will now be given of the op-
cration of the battery feed selector, Fig. 1,
in extending cnlis to « distant exchange. The
battery feed selecter operates in the manner
previously described for the first digit but
on the level or levels having access to intex-
exchange trunks, the relay Q is operated
over wiper p’. Relay {J upon operating con-

nects at armature 17 the high impedance -

relay G and the right hand winding of the
polarized relay P across the outgoing posi-
tive and negative speaking conductors, the
circuit being as follows: negative speaking
conductor, 2, right hand winding of polar-
ized winding p, 17, G, 9, 86, 6, positive speak-
ing conductor. Relay & at armature 18 closes
) it so that velay A will transmit loop
puises to the distant exchange, the circuit
21 negative speaking conductor 2, 18, 6,
positive speaking conductor. The springs
2 of velay A centrol the loop circuit across
and negative speaking condue-

un

[
Being

ro

trom the vertical magnet V and con-
o battery through the resistance ¢’
nature 12 prepares a circuit for
emitting the busy flash and tone to the
ning positive speaking conductor.

the end of the 1mpulse transmission, re-
will de-energize and the switches in
stant exchange will be held over relay
i the right hand winding of relay P.
elay @ is aleo arrvanged to change over the
onnection from the intermittent busy lead
to w continuous busy lead CB since velay
s operated over the test wiper p” and a
anl contact in the second selector bank,
It will be readily understood that trunks
leading to distant exchanges may be taken
from the levels of any subsequent selectors
the particular place at which they extend
to distant exchanges being determined - by
earthing the bank contact engaged by the
wiper p” at that particular switch.

If the called party is busy when inter-ex-
change connections are set up, the high im-
pedance relay G will be released and operated
by the busy conditions at the distant incom-
g selector and will connect up a busy tone
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or busy flash signalling current at the bat-
tery feed selector, Fig. 1 to the calling sub-
scriber or operator as the case may be. The
contacts 29 of relay G will repeat the busy

tone and busy flash over the foliowing cir-

cuit: continuous busy tone and flash leads
C13, 18, 29, 12, 7, positive speaking conduc-
tor.  When the called party answers, battery
is reversed at the distant office over the out-
going speaking conductors and the polarized
relay P operates and completes an energizing
circuit for relay D at armature 20. Relay
D upon energizing reverses the direction
of current over the incoming speaking con-
ductors for metering or supervisory purposes,
battery being fed to the calling party from
relay A and to the called partly from the
distant exchange.

The release of the connection is under the
control of the calling party since relay A
controls relay G at armature 2 and rvelay G
in turn controls relay ¥, the release magnet
circuit being as foliows: battery, release mag-
net Z, 40, N, 5, 35, 1, earth.

What I claim 15— :

1. In a telephone system in which connec-
tions are set up through a first selector hav-
ing a directed group-selecting movement and
a_iree trunk-hunting movement to select an
idle trunk in the selected group and an in-
terinediate selector having similar move-
ments, primary magnets in said switches, re-
spectively, for effecting the group-selecting
movements, a line relay in the first selector
arranged to repeat impulses directly to the
associated primary magnet and to repeat im-
pulses over a talking conductor directly to
the primary magnet of the intermediate se-
lector after such selector has been taken into
use, and means associated with said firset se-
lector for exercising a control over the other
talking conductor at the end of the group of
impulses transmitted to the intermediate se-
lector so as to canse said intermediate selector
to initiate its free hunting operation.

2. In an avtomatic system in which connec-
tions are set up threugh trains of switches
each containing a selector having a directed
group-hunting movement and a free trunk
hunting movement, said movements being
controlled by a primary magnet and a hunt-
ing magnet, respectively, circuit arrange-
ments for transmitting 1mpulses directly to
the primary magnet of an intermediate
switch over one talking conductor of a con-
necticn established thereto, and separate cir-
cuit arrangements for exercising a control
over the other talking conductor so as to
cause said intermediate selector to initiate its
trunk-hunting movement at the end of the
group-selecting movement.

3. In a telephone system in which a con-
nection set up from a calling line to a called
line includes a first selector repeater and a
plurality of other switches, means in the first
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selector repeater effective when one of the
other switches finds all trunks in a selected
oroup busy or finds the called line busy for re-
easing the other operated switches in the
train and for transmitting a busy signal to
the calling line, said means being controlled
over a circuit path including one talking con-
ductor of the established connections and ex-
cluding the other.

4. In a multi-exchange telephone system 1n
which connections are set up through a plu-
rality of selectors in serial relation, means
associated with the first selector of a train
and effective in local connections for repeat-
ing impulses to the succeeding switches in-

volved in the connection over a circuit includ-.

ing one talking conductor and excluding the
other, and circuit arrangements automatical-
Iy effective in case the connectionis extended
to a distant exchange for modifying the
control circuit so that impulses are trans-
mitted to the distant exchange over the two
talking conductors in series.

5. In a telephone systein in which connec-
tions are set up through a first selector re-
peater and through a plurality of other
switches in serial relation, means associated
with the frst selector repeater for causing
it to repeat to the other switches impulses
different in one case from the impulses re-
peated in another case, and controlling means
ooverned in accordance with the value ot the
series of impulses controlling the operation
of the first selector repeater for determining
the nature of the impulses repeated by the
first selector repeater.

6. In a telephone system as claimed in

1,688,651

claim 1, means effective in the event of a
switch being set on a busy line, or in corre-
spondence to a busy group of lines for trans-
mitting busy signalling current back to the
originating "end of the connection over the
talling conductor used for setting the
switches. '

7. In a telephone system as claimed In
claim 5, circuit arrangements such that the
means which controls the nature of the im-
pulses to be retransmitted is in turn con-

trolled in accordance with the position 1n

which the first selector repeater is set.

8. In a multi-exchange telephone system,
means including a train of automatic switches
for setting up 2 connection from a calling

line in one exchanoe to a called Hine in the

o,

same exchange and including the first switch
of the train for setting up a connection from
said calling line to a called line in another
exchange, circuit arrangements associated
with the said first switch for supplying talk-
ing current to the calling line 1 each case,
and for supplying talking current to the
called line only in case the called line is
local line; a supervisory-control device asso-
ciated with said selector repeater operated in
response to the flow of transmitter current
when a local connection is set up, and means
for operating said device responsive to a re-
versal in the flow of current when the called
subseriber responds in an inter-exchange con-
nection. '

In testimony whereof I have signed my
name at Liverpool, England, this 24th day of
June, 1926.

WILLIAM OGLESBY PASSMORE.
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