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AUTOMATIC TELEPHONE SYSTEM.

Application filed December 21, 1925.

This invention relates in general to auto-
matic telephone systems, in which connec-
tions are established throuoh the medium of

subscriber controlled auionntlc switches, but

is more particularly concerned with auto-
matic gystems including party lines and code
ringing or similar connectm switches, and
the object of the invention is to provide a
new and improved method of and apparatus
for inter ceptmw calls for substations discon-
nected from party lines.

The arrangement herein described is inex-
pensive and, br]e“iy stated, consists of com-
mon appfuatus for dehvenno synchronized
impulses for controlling the opera‘mon of the
intercepting relays of the connector switches.

The detailed means by which the foregoing
object is accomplished will be fully set forth
hereinafter, reference being had to the ac-
companying drawings, in which Figs. 1 and
92, with the former placed above the latter
and the lines at the top and bottom thereof in
alignment, represent diagrammatically suffi-
cient of the a apparatus in an aatomatic tele-
phone system to enable the invention to be
explained and understood.

Referring now. to Fig. 1, the code ringing
connector 1 is of the two directive type, has
the usual vertical and rotary magnets for con-
trolling its selective operation, “and also has

a release magnet for releasing the switch to
normal poefmon The switch has in addition
to the usual relays, three two- step relays and
an intercepting relay for controlling the busy
tone and extending a connection to an inter-
ccpilno operator and dis sconnecting the wiper
cireuits when a disconnected substation is

called for. The switch also has associated
with it the usual busy tone sourcé, and has
connected to it a minor switch MS. The
switch shaft carries the usual line wipers and
in this case two test wipers, the usual private
wiper and a special wiper which is used for
completing the circuit of said intercepting
relay.

The minor sw1tch or code selecting switch

MS consists of four double wipers, eqch two

wipers being spaced ninety degrees apart,
and associated banks, rotary and release mag-
nets and off-normal springs that close on the
first step. It responds to the last digit of the
party line call number and controls the selec-
tion and application of the code ringing, as

- operate.

Serial No. 76,564.

well as controls the particular battery feed
to the intercepting relay.

55

One of the lines to which the connector H -

has access is shown at the extreme right of
the drawing. This line is a party lme, and
substations A-A* inclusive, only one of
which is shown completely, ate connected in
bridge of the line with their bells connected
to 01‘ound in the well known manner.

The line switch C is associated with the
party line at the exchange, and is of the well
known rotary type whose wipers have no nor-
mal position and move in a fOI‘W‘] rd direction
only:

Referring now to Fig. 2, the four 1ehys
shown vertical 1y at the left of the @ drawing are
so called fan type relays having a '>lurahty
of contacts which are closed when the relay
These contacts may be connected
with the special bank contacts of the connec-
tor switches, such as II, by means of cross
connections at the distril buting frame DF.
The 1mproved circuit dna,nounent whereby
thege relays, in conjunction “With the minor
switch MS, deliver synchronized impulses to
the inter’ceptino relay of the connector, is the
principal subject matter of the invention and
will be described in detail hereinafter,

The interrupter labeled INT. has as many
brushes as there are fan relays and generates
ground impulses for said relays in sequence.
The interrupter has associated with it a start
relay for closing circuits to the fan velays.

60

65

70

75

80

85

The ringing generator labeled GEN., to- -

gether with its associated one and two 111157
interrupters and pick-up equipment, is for
delivering ‘oné or two interrupted rings, the
latter in an unmutilated condition, to the
called substation bells, by way of the minor
switches and connectms such as MS and H.

The finder switch I is associated with. the
trunks extending to the intercepting opera-
tor’s headset O, and is s1m11a1 to the line-
switch C of Fig. 1,

The apparatus having been described more
or less in general, a detailed description of
the operation of the switches and mechanisin
shown in the drawings will now be given.
For this purpose, it will be assumed tldt an
automatic subscriber desires to obtain: con-
nection with a subscriber at substation Al
whose telephone number ends with the digits
11—1; the last digit controlling the minor
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switch, and the two previous digits contrel-
Iing the connector switch. The customary
calling subscriber’s station, individual line
switch, and the selector switches agnsed by an
automatic subscriber in completing a connec-
tion are not shown but are well understood by
those skilled in the art and form no part of
the present invention. It will therefore suf-
fice to say that in response to the removal of

the receiver by the calling subscriber his indi-

vidual lineswitch seizes an idle trunk line
leading to an idle selector switch, and in re-
sponse to the operation of the subscriber’s
calling device, the selector switches are oper-
ated to select an idle trunk line leading to
a, connector switch,

Let us assume that the calling subscriber
has established his connection as far as the
last selector, and that the selector has come
to rest on bank contacts connected to the con-
ductors 2, 8, and 4 of the connector switch
H, this being the first idle connector accessi-
ble to the said selector. When the selector
switch comes to rest on the contacts associated
with conductors 2, 8, and 4, the switching
relay of the selector completes an energizing
circuit for the line relay 6 of the connector
switch ag follows: From ground by way of
the lower winding of line relay 6, normally
closed springs controlled by armature 25 of

backbridge relay 5, conductor 4, over the in-

tervening switches and the subscriber’s loop
back to conductor 2, normally closed springs
controlled by armature 24 and through the
upper winding of line relay 6 to battery. Re-
lay 6 at armature 27 and its working contact
completes an energizing circuit for the slow-
to-release relay 7. Relay 7, upon energizing,
connects ground to the release trunk conduc-
tor 3, at armature 29 and its working contact.
This ground completes a holding circuit for
the switches preceding the connector switch
for maintaining these switches in an operated
position, and in addition, maintains the

strunk line leading to the connector busy to

all other selectors having access thereto.

Furthermore, relay 7, at armature 30 and its

working contact, prepares a circuit for the
vertical magnet 17 and at its resting coatact
opens a point in the release circunit; and at
armature 28 and its working contact grounds
holding conductor 67.

The calling subscriber may now manipu-
late his calling device in accordance with the
third from the last digit in the number of the
called subscriber, which in this case is 1. In
response to the operation of the calling device
by the calling subscriber, the circuit of the
line relay 6 is interrupted in known manner
and this relay therefore deenergizes for a
short interval. A circuit may now be traced
for the vertical magnet 17 as follows: Trom
ground by way of armature 27 and its resting
contact, armature 30 and its working contact,

normally closed contact and off-normal

1,727.137

springs 21, slow-to-release series relay 8, and
vertical magnet 17 to battery. The vertical
magnet 17 and relay 8 energize in series, and
by the operation of the vertical magnet 17,
the shaft and wipers are raised until the
wipers 70-78, inclusive, stand opposite- the
first level. The relay 8 maintains its own cir-
cuit and that of the vertical magnet intact
after the shifting of the off-normal springs
which takes place on the first vertical step.
Afterthe first impulse, since thereis only one
in this case, the line relay 6 energizes again
nd opens the cirenit for relay 8 and vertical
magnet 17 at armature 27. Relay 8, upon de-
energizing after a short interval, transfers
the 1mpulsing circuit from the vertical mag-
net to the rotary magnet at armature 31.
Upon the dialing of the next to-the last
digit of the called subscriber’s number, in

this case the digit 1, the circuit of the line
relay 6 is again intervupted.  Relay 6, upon
deenergizing. completes a parallel circuit for
the rotary magnet 18 and the stepping relay

12 as follows: From ground, armature 27 -

and ifs resting contact, avmature 30 and its
working contact, normally open contacts con-
trolled bv off-normal springs 21, armature
31 and its resting contact, vesting contact
and armature 39, through relay 12 to battery,
and also continuing by way ‘of armature 60

and ifg vesting contact, through votary mag--
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net 18 to battery. The rotary magnet 18 and

relay 12 enérvgize and by the operation of
the rotary magnet, the wipers 70-73, inclu-
sive, are rotated into engagement with the

100

bank contacts T4-77, inclusive, of the first
b) bl -

line in the fivst level, which is the line includ-
ing substation A'. The slow-to-release relay

4

12 is energized in multiple with the rotary

maguet and retains its armature attracted
throughout the rotary movement of the
switch.  As a result of the energization of
relay 12 a civeuit is closed for two-step relay
15 at armature 45 which may be traced from
ground, resting contact and armature 59,
resting contact and armature 68, armature
45 and its working contact, armature 58 and
its resting contact, and upper winding of
relay 15 to battery. This relay only partially
energizes. at this time and armature 57
marked [ is the only one attracted, it serving
to close a locking cireuit for relay 15 to the
grounded holding conductor 67.

“When the slow-to-release relay 12 deener-
gizes at the end of the rotary movement of
the. switch, it opens the shunt civcuit of the
lower winding of two-step relay 15 at arma-
ture 45 and allows it- to fully energize.
Relay 15, upon fully energizing, operates
its second step armatures marked 11, where-
upon at armature 56 the test wiper 71 is
connected with the switching relay 13, and
at armature 60 the impulsing eircuit is trans-
forred from the rotary maguet 18 of the con-
nector switch I to the rotary magnet 120
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of the minor switch MS. As a further re-
sult of the full energization of relay 15 a
circuit is closed at armature 52 for start
relay 228 of Fig. 2 which may be traced
from grounded armature 34 and its resting
contact, armature 52 and its working con-
tact, conductor 148, and the winding of the
start relay 228 to battery. Relay 228, upon
energizing, prepares or closes, depending
upon the position of the interrupter labelled
INT., circuits for fan relays 201-204, in-
clusive, at armatures 220-—223, respectively,
whereupon said relays are energized in se-
quence by the ground interrupter INT., but
with no consequence at this time.

It will be assumed first that the called
line is busy. Such being the case, when
the test wiper 71 arrives at test contact 75,
it will find a ground potential thereon, and
switching relay 13 will not energize.

The calling subscriber may now operate
his calling device in accordance with the final
digit in the number, which is the digit which
selects the proper code of ringing current
for signalling the particular station wanted.
The substations A’ At ineclusive, have been
numbered for convenience in accordance
with the digits to which they cor 1espond, and
since the substation A is the wanted substa-
tion in this case the final digit to ke called
will be the digit 1. When the calling device
is operated for this digit, the line lday 6
transmits one impulse ot cduent to the step-
ping magnet 120 of the code selector MS over
the following circuit: From grounded arma-
ture 27 and its resting contact, armature 30
and its working contact normally open con-
tacts controlled by off-normal spring 21, ar-
mature 31 and its resting contact, reshnn
contact and armature 39, almatulc 60 and
its working contact and the winding of the
stepping mqonct 120 to battery. By the op:
eration of magnet 120, ninety degree wipers
122-125, inclusive, are stepped into engage-
ment with the first contacts in their respec-
tive banks. The slow-to-release relay 12 is
energized in multiple with the magnet 120
and closes a circuit for rela ay 10 at armature
44 which may be traced from ground at the
'bus_y called line, bank contact 75. test wiper
71, resting contact and armature 6& normally
closed contacts controlled by armature 51,
working contact and armature 58, auﬂature
44 and 1ts working contact, and the winding
of relay 10 to b“ttery. Relay 10, upon ener-
0171’10, prepares a locking civcuit for itself
at armature 37, and prepares an energizing
circuit for two-step relay 14 at armature 38.
At the end of the impulse transmitted to
magnet 120, relay 12 is deencrgized and a
1oclx1n0 c1;cult is completed for 1e1‘1y 10 by
make before break contacts controlled by
armature 44, and the impulsing cireuit is
opened at armature 46. As a further result
of the deenergization of relay 12 a cirvcuit is

“test wiper 71 arrives at test contact 75

3

closed for two-step relay 14 at armature 45

which may be traced from grounded arma-
ture 206 and its working contact 217, when
fan relay 201 energizes as previously ex-
plained, conductor 154, working contact and
armature b9, resting contact and armature
68, armature 45 and its vesting contact, arma-
ture 38 and its working contact, armature 55
and its resting contact, and the upper wind-
ing of relay 14 to battery. Relay 14, being
a two-step relay, only energizes p‘m‘“tlwlly to
attract its armature 54 marked 1, Upon ar-

mature 54 being attra ctcd a locking circuit
is completed.for relay 14 by way of armature
49 and grounded Lolding conductor 67. As
soon as fan relay 201 deener gizes, as a result
of the interrupter INT. opening its circuit,
the shunt cirenit of the lower “mdmg of
relay 14 is opened at armature 206 and the
relay fully energizes to attract its armature
marked II. Rehy 14, upon iully energizing,
prepares a.circuit for two- -step re].ay 11 at
armature 55, and when fan relay 201 1¢ again
energized by the interrupter INT., the cir-
¢uitis closed and may be tr awd from ground-
ed armature 206 and working contact 217,
conductor 154, working contact and arma-
ture 59, 1csting contact and armature 68,
zu'matum 45 and its resting contact; armature
38 and its working contact, armature 55 and
its working contact, armature 42 and its rest-
ing contact, and ¢hy ough the upper winding
of relay 11 to batte1y Relay 11, being a
two-step relay, only energizes partlally to at-
tract its armature 41 marked 1. Upon arma-
ture 41 Dbeing attracted a locking circuit is
completed for relay 11 by way of armature
49 and grounded holding conductor 67. As
soon as fan relay 201 deener gizes, as a result
of the interrupter INT. opening its circuit,
the shunt circuit of the lower winding of
relay 11 is opened at armature 206 and the
relay fully energizes to attract its armatures
marked II. Relay 11, upon i’ully energizing,
further opens the °hvnt circuit of 1ts 1ower
winding at armature 42, and at armature 43
connects a lead from the busy signalling ma-
chine labelled BUSY to the lower heavy  talk-
ing conductor, By this latter operation, an
audible signal is transferred. to the calhng
subscubel and, being advised thereby that
the called line is inaccessible for the time
being, he will hang up his receiver.

Having explained the operation which
takes place when the called line is busy, it will
now be assumed that the line is idle when
called. Under these circumstances, when the
, 1t will
ﬁnd no ground potential and as soon as step-
ping relay 12 becomes deenergized and two-
step relay 15 becomes fully energized, as pre-
viously explained, a circuit is closed for
switching relay 18 at armatures 56 and 44
which may be traced from grounded release
trunk conductor 3, armature 87 and its rest-
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ing.contact, lower winding of switching re-
lay 13, resting contact and armature 44, arma-
ture 56 and its working contact normally
closed contacts controlled by armature 51,
armature 64 and its resting contact, test
wiper 71, bank contact 75, winding of the
switching relay 114, and the winding of the
stepping magnet 116 to battery. The relays
13 and 114 are energized in series over the
above circuit, and the latter relay is operated
to clear the called line of its normal battery
and ground connections at the line switch C.
It should be noted that the relay 114 is not
fully operated at this time. Due to a me-
chanical interlocking arrangement between
the armature of this relay and the armature
of the slow acting line relay 115, the wipers of
the line switch C are not connected up. Inthe
connector H, when the switching relay 13
is energized, it establishes a locking circuit
for itself at its armature 50; grounds the test
wiper 71 at armature 51; further opens the
circuit of two-step relay 14 at armature 68;
and at armatures 48 and 53 connects through
the line wipers 70 and 73.

. The calling. subscriber may now operate
his calling device in accordance with the final
digit 1 in the number, which as previously ex-
plained, steps the code selector MS wipers
mto engagement with the first set of bank con-
tacts; the slow-to-release relay 12 being again
energized in multiple with the stepping mag-
net 120. At the end of the impulse transmitted
to the magnet 120, relay 12 is deenergized and
a cireuit is completed for relay 10 as follows:
Grounded brush in the pick-up interrupter,
conductor 147, off-normal spring 126 and its
working contact, which close on the first ro-
tary step of the code selector, normally closed
contacts controlled by armature 37, normally
closed .contacts closed by armature 44, and
the winding of test relay 10, now acting as a
code switch control relay, to battery. Relay
10, upon energizing, closes a locking circuit
for itself at avmature 87, opens the circuit of
the stepping magnet 120 at armature 39, and
at armature 36 completes the signalling cir-
cuit as follows: From generator GEN., con-
nected to ground through battery, the con-
tacts of the one-ring interrupter, conductor
145, first contact in the bank associated with
ninety-degree wiper 124 and said wiper, con-
tacts 6-10, inclusive, associated with wiper
194, conductor 129, armature 36 and its work-
ing contact, resting contact of armature 32
and said armature, armature 48 and its work-
ing contact, armature 61 and its resting con-

tact, line wiper 70, bank contact 74, line con-

ductor 101, the normally closed switchhook
contact at the substation A, and the ringer at
said substation to ground. The above circuib
is intermittently opened and closed by the op-
eration of the ringing interrupter and the
ringer at substation A*is thus operated at in-
tervals to signal the called subscriber. The

1,727,137

calling subscriber is given the well known
ringing tone, when ringing current is applied
to the wanted line, through the small capacity
condenser which is connected across armature
32 and its working contact. It is understood,
of course, that rmnging current also flows
through the ringer at substation A2, to ground
at the same time, but the subscriber at this
substation knows that the call is not for him
and will not respond to. the ringing code
which is now-in use. When the called sub-
scriber at substation A removes his receiver
to answer the call, the ringer thereat is discon-
nected and the ringing circuit is completed
over a metallic circult including the other line
conductor 102 and the lower winding of the
ring-cut-oft relay 9 at the connector I, which
may be traced as follows: Grounded armature
28 and its working contact, conductor 67, low-
er winding of ring-cut-off relay 9, first banlk
contact associated with ninety-degree wiper
125 and said wiper, contacts 6-10, inclusive,
conductor 130, armature 40 and its working

contact, resting contact and armature 35,

armature 53 and its working contact, arma-
ture 65 and its vesting contact, line wiper 73,
bank contact 77, line conductor 102, substa-
tion talking equipment, line conductor 101,
bank contact 74; line wiper 70, resting contact
and armature 61, working contact and arma-
ture 43, armature 32 and its resting contact,
working contact and armature 36, conductor
129, contacts 6-10, inclusive, associated with
ninety-degree wiper 124 and said wiper, con-
tact 1, associated with said wiper, conductor
145, and through the contact of the one ring
interrupter to battery. Thering-cut-off relay
9 now energizing and establishes a locking cir-
cuit for itself at armature 33, removes ground
from the start conductor 148 at armature 34,
opens the ringing cireuit at its armature 32,
and at the working contacts of this same

armature and armature 35 and. its working

contact, finally completes the talking circuit.

The required connection has now been es-
tablished and the calling and called subscrib-
ers may now- converse as desired. Current
for the transmitter at the calling substation
is supplied through the windings of the double
wound line relay 6, while current for the
transmitter "at substation A' is supplied
through the windings of the back bridge or
reversing relay 5. The latter relay is of course
energized and’ places ground on the holding
trunk 67 at armature 23 and further opens the
circuit of the release magnet at armature 26,
to place the releasing of the switch under the
control of the party hanging up last, and also
reverses the direction of the current flow in
the calling line during conversation. This
latter operation is a standard operation for
use in controlling measured service equipment
and ig well known to those skilled in the art.

When the conversation is finished, both
subscribers will hang up their receivers.
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When the receivers are replaced “the back
bridge, line and le‘e‘xse relays 5, 6, and 7 are
deenergized and these relays closs a cireuit
for the release magnet 19, which operates to
restors the connector H to normal position in
the usual manner. Relay 7 also disconnects
ground from the release trunk conductor 3,
thereby breaking the holding circuit of the
preceding switches, and they ave accordingly
restored to normal also. At the same time the
cireuit of releage magnet 19 is closed, velay 7
closes a circuit at armature 29, by way of con-
ductor 127, which includes the release mag-
net 121 of the minor switch MS. By the op-
eration of the release magnet 121, the wipers
122-125, inclusive, ave re estored to nonnal po-
sition. 'Thus all the apparatus in use has been
freed and made ready for use in another con-
nection.: .

A brief explanation will now be given of
the manner in which the other stations of the
line are signalled. Substation A may be
signatled b; calling digit 2, as the final digit,
and the oper ations are ex actly the same as
when substation Atis called, except that a dif-
ferent code of ringing current is selected. It
will be understood in this connection that con-
ducters 145 and 146 extend to separate ring-
ing current 1nto11|1ptcrb, and these mtvnup—
ters are of different ringing codes. The ring-
ors at the two substations ]ust referred to, ave
connected from the line conductm 101 to
ground. In order to operate the ringers a
the remaining substations A® and A* which
are connected from the line conductor 102 to
ground, digits 3 and 4, respectively, must be

called as the final (71<T1Ls Suppose, for exam-
ple; that it is desired to call the substation Al
the final digit to be called in this case is the
digit 8, and the ninety-degree wipers of the
minor switch MS are advanced three steps
into engagement with the third and eighth
contacts in their respective banks. When the
ninety-degree wiper 125 comes to rest on the
third comact the one ring Jntu rupter is se-
lected. When the relay 19 deenerg o1zes-ab the
end of the operation of the code selecting
switch, a circuit is closed for the relay 10 Lhﬂ
same as before and when said relay energizes,
a . vinging cireuit is- completed substantially
the same as previousiy described, except that
inthe present case, the ringing (.Ul ent 1s su -

plied to th(, line by Way of connector WlpeL 73
f by way of connector wiper 70, and’
- hence flows over the line conductor 102 and

instead of

through the vingers at substations A® and A*
to ground. The ringers at substations A®
and A% are accordingly operated, and the
subscriber at substation A® responds to the
oné ring code call. “ The substation A* may
be called in the saime manner by using the final
digit which corresponds to that substation.

It will now be assumied that the subseriber

_at substation A* has had his teleplicrie taken

out. Now in order to trunk calls which may

=

be éxtended to the line terminating in the line
switch C for disconnected substation A' toa
special “A” or intercepting operator’s posi-
tion, it is only necessary that the cross con-
nection 218 be run between terminals 215 and
216 at the distributing frame DF to connect
the conductor 153 to a working contact such
as 214 of ‘II‘n’l‘LtUIL 206 of 1elay 201. When
the connector IT seizes the line switch G, and
assuming that the line is idle, the test wiper 71
finds battery and the slow-acting switching
relay 13 energizes ag before. Then when the
slow-to-release relay 12 deenergizes at the
end of the stepping of the minor switch MS
and the fan relay 201 energizes, as previously
xplained, an energizing circuit is closed for
intercepting relay 16 at armature 47 and ar-

matures 205 and 206, respectively, which may

be traced from grounded armature 206 and
working contact 214, terminal 2186, cross con-
nection 213, terminal 215, conductor 153,
bank contact 76, special wiper 72, lower wind-
ing of relay 16, armature 63 and its resting
contact, armature 47 and its resting contact,
conducior 128, contacts 6-10, inclusive, asso-
clated with wiper 123 and said wiper, contact
1, conductor 143, armature 205 and its work-
1110 contact, to battery. Relay 16, upon ener-
gizing, closes a locking circuit for itself to
hoiding conductor 67 at armature 62; discon-
nects the wipet- circuits at armatures 61, 63,
64, and 65, thus making the line available for
other calls connects Oround to conductor 151
by way of ‘armature 51 and its working con-
tact, at armature 64; and at the WOlklng con-
tacts of armatures 61 and 65, transfers the
ringing connection to the finder switch T.
As a further result of the energization of re-
lay 16, a cireuit is closed for starL relay 231
of finder switch F, which may be traced from
ground, working contact and armature 66,
conductor 149, and the winding of relay 231
to battery.

“When the line is transferred as above de-
seribed, the' start relay 231 of the finder
switeh If.is energized over the start circuit to
close a circuit t01 the stepping magnet 233
by way of kick-off key K, at armatme 234.
The stepping magnet 233 energizes and deen-
ergizes over this circuit to step the wipers 239,
240 and 241 until they find the extended line.
When the wiper 241 reaches the bank contact
244, a circuit is closed for relay 232 which
may be traced as follows: Grounded arma-
ture 51 and its working contact, armature 64
and its working contact, conductor 151, bank
contact 244, wiper 241, spring 248 and its rest-
ing contact of key K, armature 287 and its
resting contact, upper winding of relay 232,
and thxouorn the winding of maonet 933 to
battery. M‘lonet 933 holds enerm/ed over
this circuit to si_;op the stepping of the wipers,
and relay 232 energizes to extend the ringing
conductors to the ]ISLBIHHO‘ key K* at arma-
tures 235 and 236. Asa furthel result of the
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i be traced from

encrgization of relay 232; the shunt around
its lowex winding is removed and a multiple
cireuit is closed for lamp L at armature 237,
Whmh may be traced from battery, lamp L
vesting contact and spr ng 245, working con.
tact and armature 237, and thence over a cir-
cuit previously traced to ground at armature
51 m multiple with 101ay 232,

I'he “operation wlhch takes place at the
,inv,m.ceiu,lug operator’s position will now
be described.  The intercepting operator,
upon observing the lighted condition of lamp
L? operates the I\oy K1, thereby closing a

‘holding circuit for relay 232 and magnet .‘?33

an<l opening the cirenit of lamp L at spring
945, £0 ex imo uish said Jamp; and extend the
'-momo conductors to the intes rcepting op-
erator’s trunk civeuit TC at springs 246 and
247. As a further result of the operation of
the key K1, a civcuit is closed for slow-act-
ing mlm 252 which may be traced from
ground, working contact and spring 250, nor-
mahy cloged contacts controlled by arma-
tuve 253, and the winding of relay 252 to bat-
Relay 2592, upon energizing, closes a
circuit for relay 251 at avmature 256, and at
> 257 closes o bridge across the ring-
i by ze the vmg-cut-ofl velay 9
in the czmﬁectoe switch H, Whlch circuit may
arounded "hok ding conductor
, lower WH}JLI](‘ of zelzty 9, contact 1, as-
‘ ith. nivnety-degree mpu 125 and
¥ ntachs 6--10 lvdusxw, ('on(luc*or
wture 40 and its w orhmo contact, rest-
ing contact and armature 35, ‘u'matme 53 and
its working cont

armea ture

tact uln(ume@o and its work-
ing comtuct, conductor 150, bank contact 242,
wiper 239, armature 236 and its working con-
tact, wor kmn contact and spring 247, arma-
ture 254 and its resting contact, armatur 257

- ond its working conmc’c spring 246 and its

working conbact, working contact and arma-
turd 285, wiper 240, bank contact 243, conduc-
for 152, working contact and armature 61,
working contact and armature 48, armature
32 and its resting cont‘lc‘, working contact
and ‘!lmuture 36, conductor 129, contacts
6-10, 1 muuslv",,, associated with nlnety -degree
wiper 124 and said wiper, contact 1, conduc-

_tor 145, and to battery at the one-ring inter-
“ rupter springs or at the generator GEN de-

puldmn upon whether the circuit is closed
during the ringing or silent period. In the
connector H, when 1‘elay 9 energizes, it estab-
lishes a locking circuit for itself, breaks the

sringing circuit, and finally completes the tallk-
ol o b2

“and its make

G5,

ing connection as alrea dy described.

Re LW 251, upen encrgizing, opens the cir-
cuit of JG}.‘I" 252 and closes a locking circuit
to ground at key K for itself at armature 253
e-before-break springs and at ar-
matures 254 and 255, and their working con-
tacts exten ds the . connectlon through to the
operator’s headset Q. Relay 252 falls back
val and at armature 257 re-

atter an inter

1,727,187

moves the short eircuit from the talkan’ con-
ductors.
The operatox may now converse with the
calling subscriber advising him that the
called party’s telephone has been disconnect-

ed. When the conversation is completed the

calling subscriber replaces his receiver, re-
sultlno in the release of the connector H the
minor switch MS, and all previously oper-
ated switches as already described. The op-
erator upon releasing the key K@, releases the
finder switch ¥ and trunk circuit TC and
readers them available for further use.

A brief explanation will now be given of
the manner in which calls for the other sub-
stations of the line are routed to the inter-
cepting operator when said substations are
disconnected and the line is idle. Calls for
substations A%, A3, and A% may be routed to
the 1ntetcept1n0 oper ator by merely running
a cross connection at the distributing frame
DF between the terminal correspondmo to
the called line and a terminal corresponding
to the disconnected substation, 1. e. a terminal
associated with fan relay 202 for the substa-
tion A? whose final digit is 2, & terminal asso-
ciated with fan relay 203 for substation A?,
ete. The operations are exactly the same as
when the eall for disconnected substation A*
i made, except that the minor switch MS is

topyed to a different set of bank contacts

nd the operating cireuit for the intercepting

relay is controlled by a different fan relay.

If a call iz initiated for a disconnected sub-
station and the line is busy, the switching re-
lay 13 will not energize when the two-step re-
lay 15 energizes after the connector H seizes
the line switch C, as already explained. Re-
lay 13 will hmvevor, be energized by the in-
tercepting ]ehy 16 over a- multlple circuit
closed by armature 62 which may be traced
from 01‘011nded holding conductor 67, arma-
ture 62 and its' left hand working contact,
and through the upper winding of 1'elay 18 to
battery.  From this it will be seen that the
two-step relays 14 and 11 are prevented from

“being operated, the same as when an idle line

is called for, and the busy tone is prevented
from heing given to the calling subscriber.
The (,.nh'lcr line 15 routed to the i 1ntu(*(>ptmo
operator by the intercepting relay as previ-
ously explained.

The key K serves as a kick-off key should
the conductor 151 for any reason become per-
manently grounded. When key K is de-
pressed, with the listening key K* in normal
position, the circuit including magnet 233, re-
lav 232 and grounded conductor 151 is opened

t spring 248, whereupon the magnet and re-
lay deenergize. Magnet 233, upon deenergiz-
ing steps the wipers sof finder switeh F to L
neht set of bank- contacts, whereupon the
finder switch is made ready for additional
service upon the restoration of the key K.

Having described the invention, what is
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considered new and desired to have protected

by Letters Patent will be pointed out in the

appended claims.

What is claimed is: :

1. In a telephomne system, a party line, a
connector for estending a connection to said
line, means for selecting the desired station
after the line is connected with, and means
effective in case the desired station is out of
service for transferring the connection to
an intercepting trunk regardless of whether
the party line 1s busy or idle.

2. In a telephone system, a party line, a
connector for extending a connection to said
line, means for selecting the desired station
after the line is connected with, means for
preventing the establishment of a talking
connection to said line if the line is busy
and the desired station is in service, and
means for transferring the connection to an
intercepting trunk if the desired station is
out of service, regardless of whether the line
is ‘busy or not.

8. In a telephone system, a party line, a
connector for extending a connection to said
line, means for testing the line to determine
if it is busy or idle; means for selecting the
desired station on said line, testing means
for determining whether or not the desired
station is in service, busy signalling means
for indicating to a calling subscriber a busy
condition of the line, and means for delay-
ing the busy signal in case the busy test in-
dicates the line 18 busy until after it is deter-
mined that the desired station is in service.

4. In a telephone svstem, a party line, a
connecter for extending a connection to said
ling, meang for testing the line to determine
if it is busy or idle, means for selecting the
desired station on sald line, testing means
for determining whether or not the desired
station is in service, and means for appiy-
ing a busy signal to the calling line only in
case the busy test indicates that the line is
busy -and the said testing means indicate
that the desired station is in service.

5. In a telephone system, a party line, a
connector for extending a connection to said

line, means in said connector for selecting:-

the desired station on said line after the line
is connected with, and testing means in the
conmector for determining whether or not
the degiréd station is out of service.

6. In o telephone system, a party line, a
connector for extending a connection to said
line, selecting means responsive to an extra
digit for selecting the proper ringing cir-
cutt to signal the desired station, and testing
means controlled by said selecting means for
determining whether or not the desired sta-
tion is out of service. : :

7. In a telephone system, a party line, a
connector for extending a connection to said
line, means in said connector for selecting
the desired station on said line after the line

7

is connected with, testing means for -deter-
mining whether or not the desirved station
is out of service, and circuit arrangements
for transferring the connection to an opera-
tor if the desired station proves to be out of
service. '

8. In an impulse controlled connector
switch for setting up & connection to a do-
sired line, a wiper connecting relay, a test
wiper, means responsive to the cessation of
the impuises for setting said switch for con-
necting said relay between said wiper and
one pole of a source of voltage regaidless
of whether the line is in the 1dle or busy
condition, said relay being inoperative if the
line is in one of said conditions and opera-
tive if the line is inthe other of said condi-
tions.

9. In a connector switch, a wiper connect-
ing relay, a test wiper, and a two-step re-
lay, means for partially energizing the two
step relay at the beginning of a series of set-
ting impulses and fully energizing the two
step relay at the end of such series for con-
necting said first named relay to said wiper.

10. In a connector switch; a wiper coanect-
ing relay, a test relay, a test wiper, means
for connecting said connecting relay to said
test wiper at the end of the setting opera-
tion of the switch, and means for subsequent-
ly connecting said test relay to said wiper
in case the connecting relay does not op-
erate. '

11. In a connector switch, a wiper connect-
ing relay, a test relay, a test wiper, means
for connecting said connecting reiay to said
test wiper at the end of the setting opera-
tion of said switch, and means for connect-
ing said test relay to said wiper responsive
to an additional series of impulses received
after the impulses which control the setting
operation. ;

12. In a connector switch, a test relay for
testing a called line and for controlling the

transmission of a busy signal to the calling 1

line, a test wiper, and means for connect-
ing said relay to suid wiper only in case the
called line is busy.

13. In a telephone system, party lines, a
connector switeh for extending conmnections
to said lines, an operator’s position, an inter-
cepting relay in said switch for transferring
the connection to said operator’s position
when a disconnected substation is called for,
a minor-switch associated with said connec-
tor switch for controlling the operation of
said relay, and common apparatus associ-
ated with said connector switch arnd other
similar switches for delivering synchronized
impulses by way of said minor switch for
operating said relay. : ,

14, In a telephone system, a plurality of
party lines, an operator’s switchboard, means
for extending calls to any of said lines, step-
by-step mechanism common to said lines for
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extending calls to the operator’s switchboard,
and means effective when certain stations on
said party lines are called for extending the
call to said step-by-step mechanism over a
path exclusive of the party line.

15. In a telephone system, a plurality of
party lines, subscriber controlled means for
selecting a desired line, subscriber controlled
means effective to call a desired party on said
line, a device common to a plurality of said
first named lines for extending calls to an
operator over paths exclusive of the lines, and
means in said device for rendering it opera-
tive depending upon which patty on the se-
lected line is called.

16. In combination with a plurality of
party line connectors each of which is pro-
vided with means for selectively signalling
a desired party on a party line, means com-
mon to said connectors for extending cails
for some parties on certain party lines to an
operator, but not extending calls for other
parties on those same party lines to the op-
erator, the call to the operator being extended
over a path exclusive of the party lines.

17. In a telephone system, a party line con-
nector having accessible thereto a plurality
of party lines, means for operating the con-
nector to select a desired station on a desired
party line, an operator’s switchboard, and
means for conditioning the connector so that
if ‘any predetermined station on any line is
selected the call will be extended to the oper-
ator’s switchboard.

18. In a telephone system, a party line con-
nector having an incoming talking conductor,
an outgoing wiper, and a conductor leading
to an operator’s position, a plurality of lines
accessible to the connector, means for operat-
ing the connector to select any line, means for
selecting any station on the line, means for
classifying the individual stations on any line
in either of two classes, and means dependent
upon whether the station selected is of one
or the other class, for extending the incoming
talling conductor to the outgoing wiper or
to the conductor leading to the operator’s
position.

19. In a telephone system, a party line con-
nector having an incoming talking conductor,

an outgoing wiper, and a conductor leading.

to an operator’s position, a plurality of lines
accessible to the connector, means for operat-
ing the connector to select any line, means for
selecting any station on the line, means for
classifying the individual stations on any line
in either of two classes, and means dependent
upon whether the station selected is of one
or the other class, for extending the incoming
talking conductor to the outgoing wiper or
to the conductor leading to the operator’s posi-
tion, said last named means being effective to
extend the incoming conductor to the ount-
going wiper only if the line is idle and effec-
tive to extend the incoming conductor to the

1,727,187

conductor leading to the operator’s position
regardless of the busy or idle condition of the
party line.

20. In a telephone system, a party line con-
nector having an incoming talking conductor,
an outgoing wiper, and a conductor leading
to an operator’s position, a relay for connect-
ing the incoming conductor to either the out-
going wiper or fo the second named condue-
tor, & plurality of lines accessible to the con-
nector, means for operating the connector to
select any line, means for selecting any sta-
tion on the line, means for classifying the in-
dividual stations on any line in either of two
classes, and means dependent upon whether

the station selected is of one or the other class™

for actuating sald relay.

21. In a telephone system wherein a party .

line is accessible to a plurality of connectors
over a single pair of bank contacts in each
connector, and means is provided for select-
ing a desired station on the line and for sig-
nalling the station or an operator depending

80

1pon the station selected, means for rendering -

the line busy if the station is signalled and
idle if the operator is signalled.

92. In a telephone system wherein a party
line is accessible to a plurality of connectors
over a single pair of bank contacts in each
connector, and means is provided for select-
ing a desired station on the line and for sig-
nalling the station or an operator depending
upon the station selected, means for render-
ing the line busy if the station is signalled and
idle if the operator is signalled, and means
for preventing the station from being sig-
nalled if at the time the line is selected the
line is busy, while permitting the operator to
be signalled at that time. : :

93. In a telephone system, a party line, a
plurality of connectors each having access to
the line, means for operating any of the con-
nectors to select the line, means for selecting
a desired station on the line, all of the stations
on the line being reached over the same pair
of connector bank contacts, means for classi-
fying the individual stations in either of two
classes, and means effective if the desired sta-
tion is of one class to signal the station on the
line and to render the line busy to the other
connectors, whereas 1f the station is of an-
other class to signal-an operater and to render
the line available to the other connectors.

24, In a telephone system, & plurality of
party lines, means for selecting a desired
line and a desired station on the Jine, means
for testing the line to determine if it is busy,
means dependent upon the station selected
and effective if the line is idle to signal the
station and to vender the line busy, and de-
pendent upon-the station selected and inde-
pendent of whether the line is busy or idle
to signal an operator, without changing the
busy or idie condition of the line.

25. In a telephone system, a party line, a
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connector for extending a connection to said
line, means in said connector for selecting
the desired station on said line after the line
is connected with, all of the stations being
reached over the same pair of connector bank
contacts, testing means for determining
whether or not the desired station is out of
service, and means effective if the line is idle
and the desired station is in service for ren-
dering the line busy and signalling the sta-
tion, and if the station is out of service for
signalling an operator without changing the
busy or idle condition of the line.

26. In an automatic telephone system, the
method of giving intercepting service to sta-
tions on party lines, which consists, in ex-
tending o connection to the desired line, in
testing the line to determine if the line is
busy, in selecting the desired station on the
line, in then festing to determine if the sta-
tion is in service, and if the station is in serv-
ice in extending the call to the line if the line
ig idle but not extending the call if the line
is busy, while if the station is out of service
in extending the call to an operator regard-
less of the busy or idle condition of the line.

27. In an automatic telephone system, the
method of giving intercepting service to sta-
tions on party lines which consigts in extend-
ing a connection to the desired line, in test-
ing the line to determine if it is busy or idle,
in selecting the desired station on said line,
in testing to determine if the station is or is
not in service, and in applying a busy signal
to the calling line only in case the busy test
indicates that the called line is busy and the
other test indicates that the desired station is
in service.

28. In a connector switch, means for oper-
ating the switch in accordance with two digits
of a telephone number to select a desired Iine,
means for testing the line to determine if the
same is busy, means operative in accordance
with another digit in the desired number to
select a particular station on the selected

line, means effective responsive to the last

named selection for again testing said line
if the first test indicated that the line was
busy, and means effective if the last named
test indicates that the line ds still busy for
transmitting a busy signal over the incoming
talking conductors of the switch.

29. In a telephone system wherein a con-
nector is operated to select a desired party
line, and is then operated to select a particu-
lar station on the selected line, the combina-

S

tion of means responsive to the selection of
the line for testing said line to determine if
the same is busy or idle, and means effective
upon the selection of the particular station
on the line if the first test indicated that the
line was busy for again testing said line to
determine if the line is still busy.

30. In a telephone system wherein a con-
nector is operated to select a desired party
line, and is then operated to select a particular
station on the selected line, the combination
of means responsive to the selectian of the
line for testing said line to determine if the
same is busy or idle, and means effective if
either test indicates an idle condition of the
selected line for seizing the line and if both
tests indicate a busy condition of the line for
trangmitting a busy signal over at least one
of the incoming talking conductors of the
connector.

31. In a telephone system, a connector, a
plurality of party lines accessible to said con-
nector, means for operating the connector to
select any desired line of said group of lines,
means for testing the selected line to deter-
mine if the same is idle and if idle for plac-
ing a guarding potential thereon, means for
operating the connector to select a desired
station on the selected line, and means effec-
tive if the first test indicated that the selected
line was busy for again testing for the busy
condition of the selected line upon the selec-
tion of the desired station on the selected line,
and means effective if both of said tests in-
dicate that the line is busy for transmitting
a busy signal over the incoming talking con-
ductor of the connector.

32. In a telephone system, a connector, a
plurality of party lines accessible to said con-
nector, means for operating the connector to
select any desired line of said group of lines,
means for testing the selected line to deter-
mine if the same is idle and if idle for plac-
ing a guarding potential thereon, means for
operating the connector to select a desired
station on the selected line, means effective it
the first test indicated that the selected line
was busy for again testing for the busy con-
dition of the selected line upon the selection
of the desired station, and means effective if
the second test indicates that the line is idle
for reoperating the second named means.

In witness whereof, T hereunto subscribe my
name this 18th day of December, A. D. 1925,

RUDOLPH F. STEHLIK.
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