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This invention relates to telephone systems
and move particularly to a system in which
connections may be set up either wholly or in
part by means of automatic switching mech-
5 anisms. The invention is particularly ap-
plicable to a telephone system employing
means for giving an indication as to the pres-
ence of certain kinds of faults, particularly
the occurrence of false calls and an object of
the invention is to provide an improved sys-
tem of this type.
According to one feature of the invention, a
circuit arrangement is provided in which the
presence of a false call on a calling line is
adapted to cause the partly set up connection
to seize a false call circuit which is then
adapted to set itself to a definite position
cdepending on the designation of the calling
line and to control the mechanism associated
20 therewith which is adapted to indicate the
line on which a false call is present. Prefer-
ably the arrangement is such that the pres-
ence of a false call causes the registering
mechanism or sender to transmit a signal to
the link circuit or district selector whereupon
the auxiliary controlling switch mechanism
of the latter moves into a position in which
a circuit is completed for moving the false
call circuit into connection with the calling
30 line.
As soon as the false call signal has been
transmitted, the presence of such false call
is registered in the link circuit or district
selector and the registering mechanism is au-
tomatically released for ancther call.
Furthermore, as soon as the false call sig-
nal is transmitted to the district selector, the
false call circuit is brought into operation
and as soon as the latter establishes connec-
tion with the line on which a false call is pres-
ent, an indicating signal is operated and the
district selector 1s automatically released for
another call, and the line on which the false
all is present is automatically connected to

5 a device by means of which such line may be
tested from an operator’s position, or if de-
sirable, connected to the wanted line.

The switching mechanism which is nor-
mally employed for hunting for and connect-

50 Ing with a calling line is so arranged that a

10

brush of such switching mechanism is adapt-
ed to test for the calling line and is also
adapted to complete a circuit for setting an-
other switching device which is adapted to
hunt for a calling line in the event of a false
call having been extended thereover.

The calling line is preferably extended to
the registering mechanism or sender over
one of a plurality of finder switches which
may be associated with a special finder switch
for dealing with false calls, means being pro-
vided whereby after a calling line has been
exterided to a sender over one finder switch,
the simultaneous hunting of the associated
false call finder and of another finder switch
having access to the same group of calling
lines is prevented and whereby the finder
switch is given priority over the false call
finder switch associated therewith. These
and other features of the invention will be
more clearly understood from the following
detailed description which is given in con-
junction with the accompanying drawings, in
which :

Fig. 1 shows a lay-out diagram of the cir-
cuit embodying the invention;

¥ig. 2 shows a subscriber’s line circuit, a
portion of a line finder district selector cir-
cuit with the brushes of the selector and of
the sender selector; and,

Fig. 8 shows a false call circuit having a
finder switch for establishing a connection
with the caliing line shown in Fig. 2.

It is thought that the invention will be un-
derstood best by first considering the lay-out
diagram shown in Fig. 1. When & call is in-
itiated by subscriber 100, a line finder 101 is
set in motion and extends the calling line to a
district seloector circuit 102, whose sender se-
lector 103 hunts for a free sender 104. The
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district selector switch itself is indicated by

switch 105. The sender 104 causes the call-
ing line to be extended from the district se-
lector over the selsctors 105, 106 'and the final
selector 107 to the wanted subscriber 108 in
the usual well-known manner. If a false call
causes the seizure of the sender 104, the latter
after a certain time will cause the sequence
switch of the district selector circuit 102 to
move into a position in which a circuit is com-

100
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* pleted for operating a false call finder 109
which is multipled to the bank of the line
finder 101. The false call finder 109 hunts
for the calling line and'in doing so transmits

5 impulses to a switching mechanism 110 in the
false call circuit-111. The false call finder
109 will stop on the terminals of the calling

~ line and when it reaches the latter, the switch.-

- 110 of the false call circuit will have moved
into a position in which the particular line on.
which the-false call is present will be indi-

cated in the false call circuit. o :

The circuit.is so arranged

the latter is at once freed for another call.

Furthermore, as soon as the false call finder -

109 has established connection with the call-
ing line the whole line finder district selector

circuit is made free for another call, the con-
nection from the line on which a false call is.

present being maintained to the false call cir-
cuit 111 over the false call finder. - o
. Referring now to Figs. 2 and 3, the opera-
tion of the circuit will be described. /In
Fig. 2 the usual subscriber’s line circuit 1is
-~ shown connected to the bank of a 200-point
30 Jine finder, the :terminals of ~which - are
strapped to the bank of the false call finder.
A skeleton district seléctor circuit is shown
“connected with the brushes of the 200-point

line finder on the left and the brushes of a dis--
trict selector switch. on’ the ‘right. The

35
" brushes of the sender selector are shown.in
i the lower right hand corner of Fig. 2, it being

. understood that these brushes establish con-

40 the ysual well-known manuer. It istobe un-
* derstood that in Fig. 2 only those parts of the
-district selector circuit are shown -which are
“necessary for a complete understanding of
" the invention, the position of the remaining
parts of the circuit which have been omitted
and which will be necessary when the circuit
is used in. practice being indicated by dotted

lines. -

.. When a calling sﬁbscriber 200. lifts his re-.

ceiver, a circuit is closed for line relay 201

for the start relay 202 of the line finder 210.
- Relay 202 completes an obvious circuit for

magnet 215 of the line finder which drives the

line finder brushes around until they meet the
terminals of the calling line, whereupon the

- test relay 203 is operated over cam 204, brush-
914 and the left front contact of relay 201 to

kéo battery, breaking the circuit of magnet 215,
- Relay 202 also closes a circuit over conductor
905 for relay 810 in Fig. 8 which energizes
and prevents the false call finder from ener-

.. gizing while a line finder is hunting for a-
65 calling line. Relay 208 locks .up in series

“nection with a controlling register sender in-

31,1926,

and stopping the brushes on the calling line.

1,807,048

with relay 906 which in turn energizes relay

207.  The’subscriber’s cut-off relay 208 now
operates in series with relay 209 over wiper
213 to ground at the front contact of relay
207. - Relays 201; 202 and 810 are in turn re-
leased, as well as relays 203 and 206.

" The relay 209 extends the connection to re-

lays 220 and 221 which energize over the loop .

of the calling line. Relay 220 closes-a.circuit
which causes the sequence switch 230 to move

sender and relays 220 and 221 are disconnect-
ed. . The sender causes the line to be extended
over the selector switch 250 in the manner
‘well-known:in the art. - : :

" If, after the connection has been-extended

mitted, that is, if a'false call or permanent

‘signal condition should develop on the call- -

ing line, after-a predetermined time interval
has elapsed, the seénder connects ground over
brush 244 and cam 222 to operate sequence
switch 230 and to drive the latter into a spe-

.cial false call position which may be indicated

on the sequence switch cams by an “X”, the
exact position being unimportant, in which
ground is connected -over cam 223 and con-
ductor 224 to. the windings of relays 300 and
301 in the false call circuit'of Fig. 3. If no
other call finder is hunting, test potential is
connected from' the right back contact of re-

lay 810 over conductor 311, lower left and

upper right contacts of cam 204, to brush 214
and thence to the terminal of the false call

~The connection of ground to drive the se-

‘quence switch 230 into the special false call

75

‘to a position where the connection is extended .
- 7. over the brushes of sender selector 240 to the
that on the oc-.
“eurrence of:a“false callyi as ‘Soon as‘the se--
quence switch of the district selector circuit.
102 Has moved into the false call position in
response to the signal from the: sender 104, -~ LT, after 1 nection _
“to the sender, no dialing impulses are trans-

80 -

85

-90

‘95
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finder 820°to which brush 824 has access..

position, is brought about by a relay in the .

ssender which operates under the control ofa *
timing mechanism 249 and this relay on op-

erating also brings about the release of .the
sender and renders the latter free for an-
other call.” The operation of the sender in
response to.the timing mechanism 249 is set

forth in British Patent 256,544 to. the West-

ern Electric Company, Ltd., accepted August

~ The start ‘félay:SOO"‘éloééév the ci‘rcuit" for
the magnet 826 of the false call finder from
ground: over the right back contdct of relay

410

115

302, outer left back contact of relay 303, outer

"right front-contact of relay 800 to the wind-

ing of magnet 326 and battery. = Relay.300
also connects ground to the winding of test

‘relay- 302 and- at- its outer left contact pre-

pares the circuit of relay 804. = Relay 301

‘operates the magnets 331 and 341 of the step-
by-step switches 830 and 840 from ground .
at the contact: of relay 801, back contact of

relay 804, through the winding of magnet
331, and.over the normal contact of brush
383 to the winding of magnet 341 and battery.
_The false call finder 320 starts from the
normal position under the control of magnet

~120
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326 and at each step operates relay 304 over
brush 325, breaking the circuit of magnet 331
which causes switch 330 to advance one step.
Relay 304 upon its first energization also
opens the circuit of magnet 341 thereby ad-
vancing switeh 340 one step. At each tenth
step of call finder 820, magnet 841 is connected
in parallel with magnet 331 and makes one
step.

When the line is found, battery is connect-
ed over brush 324 to relay 802 which operates
to ground at the front contact of relay 300,
opens the circuit of magnet 826 and locks in
sevies with the slow operating relay 305 over
an obvious circuit. At the left front contact
of relay 305, a circuit is closed from ground
through the winding of relay 806 and the
winding of relay 803 to battery. Both relays
303 and 308 operate in this circuit.

Relay 303 at its outer left back contact
further opens the cireuit of magnet 326 and
at its left front contact connects ground from
the front contact of relay 806 over brush 323
to the winding of the subscriber’s cut-off re-
lay 208 thereby short-circuiting velay 209
in the district selector {Fig. 2) which falls
back and releases the district selector. After
the short circuit of relay 209, the release of
the district selector takes place in a maunner
well-known in the art and it is not considered
necessary therefore to show the circuits con-
trolled by relay 209. Over the outer right
contacts of relay 808, relay 307 and jack
318 are connected by way of brushes 821 and
322 to the subscriber’s loop and relay 307 op-
erates. Relay 303 is held operated over the
left front contact of relay 807 to ground at
back contact of relay 302 which releases as
soon as the district selector releases. Relay
303 also connects battery over its inner right
contact, to the winding of the time alarm
magnet 308, which controls brush 309,

Relay 307 alse connects ground from the
back contact of relay 302 over the right back
contact of relay 312 to lamp 317. When the
operator observes this lamp, she inserts the
plug of her cord circuit in jack 318, com-
pleting a circuit from battery at the inner
right front contact of relay 308, winding of
relay 313, sleeve of jack 818 to ground in
her cord circuit. Relay 318 disconnects relay
307 from the subscriber’s line, but holds relay
307 operated over its inner left and right con-
tacts and resistance 814. At its middle right
contact relay 312 completes a circuit for relay
312 to battery at the contact of relay 308,
Relay 813 also connects ground to the time
alarm magnet 808 causing that time alarm to
start to operate. The circuit of the time
alarm magnet is also maintained at the frons
contact of relay 812 should the plug be with-
drawn from jack 808 before the trouble is
cieared. The ground at the right contact of
relay 312 also holds that relay operated. The

3

operation of relay 812 extinguishes lamp 317
and closes a circuit for lamp 315. The op-
erator is now connected to the subscriber’s
line and may talk or make any desired test
on that line,

As has been explained above, the brushes
of switches 880 and 840 will have been set in
a position depending on that of the false call
finder. Therefore, by pressing key 316,
ground will be connected over brushes 332
and 342 to the indicator lamps. The posi-
tion of switch 330 corresponds to the units
digit and the position of switch 840 to the
tens digit of the group of lines in which the
calling line is located. The position of brush
542 of switch 340 indicates whether the sub-
scriber is in the odd or even hundred of the
group, while the jack itself identities the
group of two hundred lines.

If the subscriber does not release or the
trouble is not cleared when a certain time has
elapsed after the energization of the time
alarm 808, ground is connected over brush
309 to lamp 317 and both lamps 315 and 3817
are lighted.

When relay 813 operates in response to the
insertion of the operator’s cord circuit in
jack 318, relay 319 is operated over the outer
right contact of relay 318 and locks over the
off normal contacts 328, 835 and 845 of
switches 320, 330 and 340, respectively.
When the subscriber releases or the trouble
1s cleared, relay 307 releases in turn releas-

‘ing relay 803. Circuits are thereupon closed

from ground at the outer front contact of re-
lay 819, over the inner back contact of relay
303 and the off normal contacts 327, 834 and
344 to magnets 326, 831 and 341 respectively,
restoring switches 820, 330 and 840 to nor-

‘mal. When all three switches have reached

normal position the holding circuit of relay
319 is opened and that relay releases.

What is claimed is:

1. In a telephone system, a subscriber’s
line, a selector switch for extending calls
from said line, a register sender for control-
ling said selector switch, means responsive to
the initiation of a call on said line to asso-
ciate said selector switch and said sender
with said line, and auxiliary means respon-
sive to a false call on said line to connect said

line with an operator’s position independent

of said selector switch.

2. In a telephone system, a subscriber’s
line, a selector switch for extending calls
from said line, a register sender for control-
ling said selector switch, means responsive to
the initiation of a call on said line to asso-
ciate said selector switch and said sender
with said line, and auxiliary means respon-
sive to a false call to connect said line with

an operator’s position independent of said’

sender and said selector switch.
8. In a telephone system, a subscriber’s
line, a selector switch for extending calls
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from said line, 4 register sender for control-

"ling said selector switch, means: responsive to
.the’initiation of a call on said- line to:asso-

ciate said selector'switch and said sender with
said ‘line, and means responsive-to a false-
call on sald line to-disconnect said. sender and :

said selector switch from said line.

a0

a6

4. In a telephorie system, a subscriber’s
hne a_selector switch for extending calls

from said line, a register sender for COIlthl-_‘
ling said selector 5W1tch means responsive to
~the initiation of a call-on said line to asso-

ciate said selector’ switch and szud sender
with said line, and means responsive to a
false call on szud line to disconnect said send-

‘er and said selector switch from said line, and -

~ to connect said line W1th an operator s pos1-

120

tion. _
5 In-a telepnone system a subscmbers

line, a selector switch for: extendmd calls

from said line, a register sender for. control—
ling said selector sw1tch, means responsive

“to the initiation-of a call .on said line to as-

sociate said selector switch and said sender
with said line, and means responsive to:a false

call on said hne +6-disconnect said sender and-

said selector switch from said line, to con-

nect-said line with an operators pos;tlon,‘

-and to identify said line:’

:30 :

-6, In atelephone system, a subscriber’s 11ne

a selector- switch. for extending calls from -
said line, a register sender for controlling:
said selector switch, means responsive to the
initiation of a call on'said line to associate:

said selector switch ard sald sender with said
line, and means responsive to a false call on
said line to disconnect said sender and said
selector switch from said line, to connect said

line with an operator’s position, and to pre-

pare a visual 1ndlcat10n of the 1dent1ty of

- said line.

© 45

initiation.of a call on said line‘to associate
sald seleetor switch and sald sender with said -

7. In a. telephone system, a subscrlbers
line, a selector switch for extending calls from

: sa1d line, a register-sender for controlling

said selector switch, means responsive to the

line, and ‘means responsive to:a’ false call

- efféctive after ameasured time’ “interval to dis-

80

455,

connect said- sender and sald selector sw1tch
from said line.

8. In a ‘telephone system ‘a subscrlber S,

hne, a-selector switch for extendmo callsfrom
said line, a register sender-for controlhncr

said selector switch, means responsive to the.

* initiation of a call-on said line toassociate said

‘selector switch and said sender with said line;

and means responsive to a false call effective

" after a measured time intérval to disconnect

160
" -to connect said line with an operator’s. p0s1-
“tion and to prepare a visual- 1nchca;t10n of the-

said sender: and said-selector from said-line,

B e1dent1ty of said line.

143

9. In -a telephone ‘system;: a. subscrlbers
hne a_selector sw1fch for extendmg calls’

1,897,048

from. szud hne, a reglster sender -for control—
‘ling. said  selector switch; means responsive

to- the initiation of a-call on said line to asso-
ciate -said -selector. sw1tch and said sender
with said line, means: responsive to'a false

‘call onsaid. hne to.cause said sender to trans-
‘mit a signal to said selector switch, an-aux-

iliary finder switch, and means under the con-
trol of said selector switch independent.of
said - sender. to. cause said auxiliary finder
switch to.connect sald line with an operator s
position.

100 dn a telephone system, a subcriber’ s
hne, a selector switch -for extending calls
from said line, a registér sender for control-
ling. said selector” sw1tch means responsive
to the initiation of a call on said line to asso-

“ciate ‘said- selector- switch: and said sender
~with said line, an auxiliary finder . switch,
and means responsive to a false call-on said

line, effective after said line has been associat-

70

75

80

ed mth ‘said selector switch and said sender -

to cause said ﬁnder smtch to. hunt for and

find said:line. -
-11. In'a telephone system, a subscrlbers

eune, a selector switch for extending calls
“from said line, a register sender.for control-
ling .said- belector switch, means responsive

90

to tne initiation of a call on said line to asso- -

ciate .said selector switch and-said “sender
with said line, an auxiliary: finder switch,
means. responswe o a false call on said 11ne,
effective after said line has been-associated
with -said selector switch and said sender to
cause said finder switch to hunu for and find

100

-said liné, and: means responsive to the asso-

cidation of said finder switch with said line-

-to disconnect said selector switch from szud
‘hne

12 1In a Lelephone sysuem a subscrlbere

nne a selector switch for extending calls from.

said line, & register. sender. for controlhng

106

S‘lld selector swatch means responsive- to.

the initiation of a cﬂl on said line to.asso-
ciate said selector switch and said sender with.

said Lne, an auxiliary finder switch, an"op-
crator’s position, and means responsive to a-

110

falsecall on said line, effective after said line

“has been associated with said selector switch

and said sender’to cause said finder switch
to hunt for and find said line and to extend'
said line to said operator’s position..

©13. In'a telephone system, a subscrloer ’s.

line, a selector switch for extending- calls
from said line, a register sender for control-

;hnq_ said eelector swuch, means responswe

to the mmatmn of a’'call on said line to asso-
ciate said selector switch and said sender
twith said line, & finder switch, means respon-

‘give'to a false call on said hne to cause sald:
finder switch to. hurnt for and find said line,

115

120

1256

and means opers ated from said finder sw1tch :
in hunting for said line to 1nd1cate the 1den-' ‘

tlty of said line.
- 14, Ina. telephone system, a subscrlbers

‘130
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line, a selector switch for extending calls
from said line, a register sender for control-
ling said selector switch, means responsive
to the initiation of a call on said line to asso-
ciate said selector switch and said sender
with said line, a finder switch, means respon-
sive to a false call on said lire to cause said
Ander switch to hunt for and find said line,
an indicating mechanism, and means con-
troiled by said finder switch in its hunting
operation for setting said indicating mecha-
nism.

15. In a telephone system, a subscriber’s
line, a selector switch for extending calls
from said line, a register sender for control-
Iing said selector switch, means responsive
to the initiation of a call on said line to asso-
ciate said selector switch and said sender with
said line, a finder switch, means responsive to
a false call on said line to cause said finder
switch to hunt for and find said line, means
responsive to the association of said finder
switch with said line to disconnect said selec-
tor from said line, an indicating mechanism,
and means under the control of said finder
switch for transmitting impulses to said indi-
cating mechanism to position it to indi-
cate the identity of said line.

16. In a telephone system, a subscriber’s
line, a selector switch for extending calls from
said line, a register sender for controlling
said selector switch, means responsive to the
initiation of a call on said line to associate
id selector switch and said sender with said
line, auxiliary means responsive to a false
cail on said line to connect said line with an
operator’s position independent of said selec-
tor switch, a pair of switches, means for
transmitting impulses from said finder
switch during ifs hunting operation to oper-
ate said pair of switches, and means includ-
ing said switches for indicating the identity
of said line.

17. In a telephone system, subscribers’
Iines, line finders having terminal blanks in
which said lines appear, another finder switch
having access to said lines in multiple with
id line finders, a register sender, means re-
sponsive to the initiation of a call on one of
said lines to cause one of said line finders to
connect said line with said register sender,
neans in sald register sender effective if
aid call is a false call to canse said other
finder switch to hunt for the terminals of
said lire, and means responsive to the finding
of said line by said other finder switch to
release said line finder.

4

1

mn

18. In a telephone system, a subscriber’s
line, a selector switch for extending calls

rom said line, a register sender for control-
iing said selector switch, means responsive
to the initiatien of a call on said line fo asso-
ciate said selector switch and said sender
with said line, an auxiliary switch associated

with said selector switch, means in said send-.

S

er effective after a predetermined interval
to advance said auxiliary switch into a pre-
determined position, and to release said send-
er from said selector switch, a finder switch,
means operated in said predetermined posi-
tion of said auxiliary switch for initiating
the operation of said finder switch to find said
line, and means responsive to the finding of
said line by said finder switch for releasing
said selector switch. '

19. Tn a telephone system, a subscriber’s
line, a selector switch for extending calls
from said line, a register sender for control-
ling said selector switch, means responsive to

the Initiation of a call on said line to associate

said selector switch and said sender with said
line, an auxiliary switch associated with said
selector switch, means in said sender effec-
tive after a predetermined interval to ad-
vance said auxiliary switch into a predeter-
mined position, and to release said sender
from said selector switch, a finder switch,
means operated in said predetermined posi-
tion of said auxiliary switch for initiating
the operation of said finder switch to find
said line, means responsive to the. finding
of said line by said finder switch for releas-
ing said selector switch, and means for ex-
tending said line over said finder switch to
an operator’s position. o

20. In a telephone system, a subscriber’s
line, a selector switch for extending calls
from said line, a register sender for control-
ling said selector switch, means responsive
to the initiation of a call on said line to as-
sociate said selector switch and said sender
with said line, an auxiliary switch associated
with said selector switch, means in said sender
effective after a predetermined interval to
advance said auxiliary switch into a prede-
termined position, and to release said sender
from said selector switch, a finder switch,
means operated in said predetermined posi-
tion of said auxiliary switch for initiating the
operation of said finder switch to find said
line, means responsive to the finding of said
line by said finder switch for releasing said
selector switch, means for extending said
line over said finder switch to an operator’s
position, an indicating mechanism, and means
operated by said finder switch in hunting for
said line for .positioning said indicating
mechanism to identify said line.

21. In a telephone system, a subscriber’s
line, a selector switch for extending calls from
said line, a register sender for controlling
said selector switch, means responsive to the
initiation of a call on said line to associate
said selector switch and said sender with said
line, an auxiliary switch associated with said
selector switch, means in said sender effective
after a predetermined interval to advance
said auxiliary switch into a predetermined
position, and to release said sender from said
selector switch, a finder switch, means oper-
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- said finder switch to an operator’s position,
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ated in said predetermined position of said =~

auxiliary switch for initiating the operation

of said finder switch to find said line, means -~
_responsive to the finding of said line by said

finder switch for releasing ‘said ‘selector
switch, means for extending said line over

an indicating mechanism comprising a pair

of switches, and means operated by said finder o

switch in hunting for said line for position-

ing said indicating mechanism' to identify

sald: line.

92, In a telephdné system, a subscriber’s -
‘line, a false call finder, means responsive to

the presence of a false call on said line to

-cause-said false call finder to find said line, - S
-a pair of auxiliary switches, means operated "
by said false call finder in hunting for said - * -

line to transmit impulses to said auxiliary

switches,. banks of lamps and means con- -

trolled by said auxiliary switches for selec-

tively. lighting said lamps to identify said

lines; line. finders having terminal banks in

‘ AW_hich’_éaidlines'a'ppear,"anotherﬁndér;sWitqh e
- having access to said lines in multiple with -

“said line finders, a register sender, means re-
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sponsive to the initiation‘of a call on one of
-said lines to cause one of said line finders. to
-connect said line with said register serider,
means in said register sender effective if said
call is a false call to cause said other finder.

switch to hunt for the terminals of said line,
means responsive to the finding of said line

by said other finder switch to release said line - .

~ finder, and ‘means to prevent the operationof - .. ¢
said finder switch while any one of said line . .~~~ = |

finders is hunting for one of ‘said subscribers’

.40 o o '

lines. - :

94, In" a telephoné' éystem; : a “plurality of -

subscribers™ lines; a plurality of line finders
each having a plurality of brushes, means

v responsive to the apparent initiation of a call

on one of said lines to mark said line to said

line finders and to operate one of said line L

finders, means including one of the brushes

of said line finders for testing for said marked .~ * -
line, an auxiliary finder switch, means effec- ="
tive if said call is.a false call to initiate the ™ .
" operation of said auxiliary finder switch,and . =7 -

~ means including said brush for marking said
line to said auxiliary finder switch.

. In witness-whereof, I hereunto subscribe
s my name this 18th day of August; 1931, .~ =~
Y T WILLIAM HATTON.
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