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UNITED STATES

1,799,654

PATENT OFFICE

RAY L, STOKELY, OF FLORAL PARK, NEW YORK, ASSIGNOR TO BELL TELEPHONE
LABORATORIES, INCORPORATED, OF NEW YORX, N. Y., A CORPORATION OF NEW

- YORK

- Application filed June 28,

-This "invention relates to telephone ex-
change systems and more particularly to
measured service for party lines. ‘

_The object of this invention is to increase

& the reliability of the tests made to determine
which of the stations on a party line has
originated a call, to eliminate the possibility
of charging the wrong subscriber, and to
obviate the necessity of providing impulse

0 repeating means in each of the trunks used
in connecting calling lines to idle selectors.

According to this invention ‘a polarized
relay is located at each. station of a party

line to enable the identification of the call-.

15 ing station by testing means associated with
the trunk used in extending the line to an
idle selector. The testing means are con-
nected to the line, before the calling sub-
‘seriber begins dialing, to partially identify

9 the calling station, are connected to the line
“a second time as soon as the first digit of the
called number has been: dialed by the calling
subscriber to check the previous partial
identification, and are again connected to

“% the line as soon as the second digit of the
called number has been dialed to complete
the identification of the calling line.

According to this invention means are
provided whereby the dialing of a second
~called station is composed of only one digit,
so that the calling station can be completely
identified by the third test of the line.
According to another feature of this in-

% vention means are provided for reversing

~ the direction of current flow over the calling

subseriber’s line, if the identifying ground
connection is closed at the calling station, so

o 88 to free the line from this ground connec-

~7 tion befotre dialing begins and thereby obvi-
ate the necessity of including pulse repeat-
ing means in the trunk used in extending the
line to a selector circuit. In case the cur-

¢~ rvent flow over the calling line after the called
subscriber or operator has answered, is in

_such a'direction as to cause the identifying

gromnd to be again connected to the line,
the line is again reversed with respect to the

o talking battery supply so as to free the line

digit is simulated, in case the number-of the -

TELEPHONE-EXCHANGE SYSTENM

1922, Berial No. 374,320,

of the
tion. . - S

Another feature of the invention resides
in the arrangement whereby the means for
delaying the operation of the ‘calling sub-

ground connection during conversa-

scriber’s message register, to make -certain

that the apparent answer of the called sub-
scriber is not caused by other temporary con-
ditions, is common to'a group of trunks used
in-extending calling lines to idle selectors.

66

A system in which this invention is em-

bodied is shown diagrammatically in the
drawing which comprises five figures. TFig.
1 shows a line-finder circuit LIF and four
subscriber’s stations, designated W, J, M

and R, respeéctively, connected by a common

line to terminals in:theé bank. of the line-

finder switch. Fig. 2 shows a trunk circuit

T which is individual to-the line-finder cir-

cuit LI, Fig. 3 shows a register control:

circuit RC which is common to a plurality
of trunks, such as T. Fig. 4 shows a selec-
tor circuit S, a connector circuit C, a sub-
scriber’s station D, a trunk circuit OT, and
a cord circuit at an operator’s position O.
The line-finder, selector - and - connector
"~ switches are. of the: well-known Strowger
type, but the invention may be applied:to
systems using other types of switches. - Fig.
5 shows how Figs. 1 to 4, inclusive, should

.be arranged. - , ey
- Each of the substations W, J, M and'R are

= arranged to close an identifying ground con-

nection, when a call is originated: thereat, as
controlled by a polarized relay which is in
series with the line. A retard coil is in-
cluded in the identifying ground connection
so as to minimize the effect of this ground
during conversation in case the called station
~ is on the same line as the calling station, the
retard coil being connected between two re-
sistances which are bridged in series across
the winding of the polarized relay. Each

station is also equipped with a dial for con- -
~trolling the operation of the switches nsed

in. extending a connection to the called sta-
tion. The polarized relays 21 and 31, at sta-
tions J and M, are so connected as to operate
in series with the windings of the line relay
-2 when the receiver is removed from: the re-’
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ceiver hook to originatea call. The polarized
relays 11 and 41, at stations W and R are so
connected as to remain normal when con-
nected in series with the windings of relay
2 and to operate when the current over the
line is reversed. At stations W and J the
operation of the polarized relay closes the
identifying ground connection while at sta-
tions M and R the identifying ground con-
nection is normally closed and the operation
of these relays opens this connection.

The line-finder switch is equipped with two
banks and two sets of brushes similar to the
switch disclosed in United States Patent
1,567,240 issued to Carpenter on December
29, 1925, but the associated cireuit is some-
what different from that shown in the patent
to Carpenter. Upon the origination of a call
at any one of stations W, J. M and R of line
1, the line-finder LF (or, if this line-finder is
busy, some other line-finder to whose termi-
nal bank the line 1 is multipled) is effective
to advance ane of its sets of brushes into con-
tact with the terminals to which this line is
connected.  The calling line is thereupon ex-
tended to the trunk circuit T this trunk cir-
cuit serving to connect the line-finder with its
associated selector circuit S,

The trunk circuit T is arranged to male
three tests of the calling line. The first of
these tests takes place as soon as the calling
line ig extended through the line-finder to
the trunk T, the two windings of test relay
83 being connected to the tip and ring con-
ductors, respectively, of the calling line.
One of the windings of relay 83 is connected
to the negative pole of the 48 volt central of-
fice battery, while the other is connected to
the negative pole of the special 110 volt test
battery. The windings of this relay oppose
each other when a metallic line loop is con-

1ected thereto so as to prevent its operation;

but when a grounded line loop is connected
across its windings, the relay operates. The
current over the line during the fivst test
maintains the polarized relay at the calling
station in the same condition, normal or cper-

ated, as when the windings of line relay 2.

were connected to the line. Thus if the call
originated at station W polarized relay 11

is normal, the line is not connected to grovnd,

and test relay 83 does not operate; if the
call originated at station J polarized velay
21 is operated, the line is connected to ground,
and test relay 83 operates; if the call orvigi-
nated at station M polarized relay 31 is oper-
ated, the line is not connected to ground, and
test relay 83 does not operate; and if the call
originated at station R polarized relay 41 is
not operated, the line is connected to ground,
and test relay 83 operates.. If test velay 83
operates on the first test it closes a circuit
for operating the auxiliary relay 89. If oper-
ated, the auxiliary relay 89 reverses the line

conductors with respect to line relay of the

1,799,654

selector S so that the polarized relay at the
calling station (either J or R) will release or
operate to open the identifying ground con-
nection and thereby render the dialing cir-
cuitsmo‘re effective in controlling the selec-
tor ». - :

After the first digit has been dialed the
windings of relay 83 are again comnected
to the conductors of the calling line for a
second test; but the winding formerly con-
nected to the tip conductor 1s now connected
to the ring conductor and the winding for-
merly connected to the ring conductor is now
connected to the tip conductor. Thus if the
call originated at station W polarized relay 11
is operated, the line is connected to ground,
andtestrelay83operates;ifthe call originated
at station J polarized relay 21 is not oper-
ated, the line is not connected to ground, and
test relay 88 does not operate; if the call origi-
nated at station M polarized relay 31 is not
operated, the line is connected to ground, and
test relay 83 eperates; and if the call origi-
nated at station R polarized relay 41 is oper-
ated, the line is not connected to ground, and
test relay 83 does not operate. - If test relay
83 operates during the second test it closes a
circuit for operating a second auxiliary relay.
The second test is, therefore, effective to check
the results of the first test and the operation
of test relay 83 on both the first and second
tests of the line indicates that some ground
other than the proper identifying ground is
connected to the line and is preventing the
identification of the calling station.

After the second digit of the called number
has been dialed, or, if the called number con-
sists of only one digit as is often the case on
calls to an operator; after the dialing of a
second digit has been simulated, a third test
is made by connecting the windings of test
relay 84 to the tip and ring conductors re-
spectively of the calling line. Since the
windings of relay 84 are connected to battery
in parallel, there is no current through the
winding of the polarized relay at the calling

‘station; and relay 84 is operated only if the

call originated at station M or at station R,
at either of which the line is connected to
eround when the polarized relay is normal.
If test relay 84 operates it closes a circuit for
operating a third auxiliary relay. The third
test ‘is, therefore, effective in combination
with the first test to completely identify the
calling station; and the operation or non-
operation of the above mentioned auxiliary
relays selects, and partially closes a circuit
for operating that one of the four register
control relays 117, 119, 121 and 123 which cor-
responds to the calling station. .

The selector switch S is represented by
brushes 153, 154 and 155 and by the termi-
nals with which these brushes are shown to
be in contact.. The connector switch C is
represented by brushes 159, 160 and 181 and
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by the terminals with which they are shown

to be in contact. Those portions of the selec-
tor and connector circuits which have been
omitted are represented by the broken lines

. leading to their brushes. For a detailed de-
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“jack' at which this trunk terminates.

scription of the operation of these switches
reference may be had to pages 57 to 65 inclu-
sive of the second edition of “Automatic
Telephony” by Smith and Campbell. - ~

The trunk circuit OT which leads to the

operator’s position at O is connected to termi-

nals in the bank of the selector S so that a
calling line may be extended théreto by the
dialing of only one digit. The trunk is ar-
ranged to temporarily open the connection
from the calling line when the operator in-
serts the plug of the answering cord in the
This
temporary opening of the circuit which in-
cludes the calling line simulates the dialing
of a second digit and renders the trunk circuit
T effective to make the aforementioned third
test of the calling line and thereby complete
the identification of the calling station.

The register control circuit is arranged to
control the operation of the message registers
of the stations of all of the lines to which this

_control circuitis common—that is, of all of
the lines which terminate in the banks of the-

line-finders associated with the trunks to
which the control -circuit - RC is common,
Conductor 130 leads from the winding of re-
lay 131 of the control circuit to relay 98 of
trunk T, thence over conductor 106 to the cor-
responding relay of the next trunk and so-en
to each of the trunks with which the control
circuit is operated: The control relays 117,
119, 121 and 123 each controls one or more
suxiliary relays of the multi-contact type;
and the auxiliary relay or relays, associated
with ‘each of the control relays, in turn con-
trol the message registers of all of the sta-
tions of like designation. * Thus control relay

117 and the auxiliary relay 118 control the

message registers of the W stations, control
relay 119 and auxiliary relay 120 control the
message registers of the J stations, control

“relay 121 and auxiliary relay 122 control

the message registers of the M stations, and
control relay 123 and auxiliary relay 124 con-
trol the message registers of the R stations.
When a connection” (for which the calling
subscriber should be charged) is established,

the usnal reversal of the current over the

calling subscriber’s line is effective to op-
erate the polarized supervisory relay 91 in

“the trunk T.. With relay 91 and its auxiliary

relay 92 operated, the register control cir-

cuit RC (if not -in use with some of the.
-trunks. to-which it is ‘common) is effective to-

delay the operation:of the message register
of the ealling station for an interval of from
two to -four -seconds. This delay is intro-
duced to prevent the operation of the calling

subseriber’s message register-in case relay 91

is momentarily operated. The interrupter

‘133 and the counting relays 134 and 135

measure thisinterval and upon its expiration
the previously selected control relays are op-

erated to connect the windings of the register

of the calling station-to the booster-battery
142.-" These operations are best explaiiied by
a. detailed description of the operation of the
circuits shown in the drawing. = '

- Agsume that a call is originated at one-of
stations W, J, M and R, that station D is

the called station and that the call is one
for which the “calling station should’ be

charged. When the receiver is removed from

the receiver hook at the calling station, line
relay 2 operates in an’ obvious circuit -over

“line 1. -The current over the line is in such -

a direction that polarized relay 21 operates

“if the call originated at station J or polarized

relay 31 operates if the call originated at sta-
tion M; but if the call originated at either
of stations W or R the current over the line
is ineffective to operate either of relays 11
or 41, respectively. In operating, relay 2
connects the winding -of the cut-off relay 3
oversleeve conductor 4 to the sleeve teriminal
of the line 1 in the line-finder banks to which
line 1 is multipled. Relay 2 closes a circuit
for operating group relay 5; which is com-

‘mon to all of the lines i the group with

line1. In operating, relay 5 connects ground
to starting conducter 6 and also connects
ground over conductor 7 to the commutator
segment, of all of the line-finders having ac-

cess to Iine 1, which corresponds to the level

3

7o

05

100.

in which the terminals of line 1 are located.

Conductor. 7 is shown connected to the fourth
commutator segment of the line-finder LF,
and line'1 is, therefore, assumed to be" con-

nected to terminals in -the fourth level of'

the bank of this line-finder.

- Assuming that the line-finder LI is idle,
starting relay 50 of the line-finder LF op-
erates 1n the circuit from battery through

its winding; inner upper back contact of re-

lay 53, over conductor 6, to ground at relay
5. In operating, relay 50 connects ground to
the sleeve conductor 78 of the trunk T and
closes a circuit from: ground at its outer

lower front contact, over conductor 75 of*

trunk T, through the inner back contact of
relay 79 to the left-hand winding of test con-
trol relay 81. Relay 81 operates thereby

preparing the trunk circuit for the first iden-
tification test of the calling line. Relay 50
~also closes a circuit from ground through its

105

110

120

mmner lower front contact, over conductor -

59, back contact of the vertical stepping mag-
net 56, back contact .of the rotary stepping

magnet 57, upper winding of stepping relay -

52, and through -the outer lower back con-
tact of relay 53, to battery.” The stepping

“relay 52 operates thereby closing a circuit

from the ground at relay 50 over conductor

‘59, through the front contact of relay 52,

129
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inner lower back contact of relay 54, wind-
ing of the vertical stepping magnet 56, and
through the lower back contact of relay 53,
to battery. The vertical magnet 56 operates
thereby stepping the shaft and brushes 61
to 66 inclusive up to the level of the first
group of line terminals. The vertical off-
normal springs VON are actuated as soon
as the shaft is moved out of its normal po-
sition,  ground being thereby connected
through -the lower front contact of these
springs to conductor 60. In operating, mag-
net 56 opens the circuit through the winding
of stepping relay 52. The commutator brush
67 is now in contact with the segment of
the commutator which -corresponds te the
group of lines which are connected to ter-
minals in the first level of the multiple bank.
Brush 67 is connected through the upper
winding of relay 54, back contact of rotary
stepping magnet 57, upper winding of step-
ping relay 52, and through the lower back
contact of relay 58, to battery; but the step-
ping relay 52 releases when magnet 56 op-
erates since the upper windings of relays
52 and 54 are not energized until the brush
67 makes contact with the fourth commutator
segment (to which ground was connected by
the operation of group relay 5). In releas-
ing, relay 52 opens the circuit through the
winding of the vertical magnet; and the re-
lease of the vertical magnet again closes the
operating circuit through the Iower winding
of relay 52. The stepping relay 52 and ver-
tical magnet 56 alternately operate and re-
lease to move the line-finder shaft up step-
by-step until the commutator brush 67 makes
contact with the segment (in this case the
fourth segment) which corresponds to the
level in which the terminals, to which the
calling line connects, are located.

When brush 67 makes contact with the
fourth segment, relay 54 operates and relay
52 is held operated in the circuit through
their upper. windings. - Relay 54 locks in a
circuit from battery through the lower back
contact of relay 53, winding of vertical mag-
net 56, lower winding and outer lower front

. eontact of relay 54, and over conductor 59 to

50

65

60

65

ground at relay 50; this circuit is not effec-

“tive to hold magnet 56 operated. - In operat-

ing, relay 54 opens the operating circuit
through the winding of the vertical stepping
magnet 56 and closes a circuit from battery
through the winding of the rotary stepping
magnet 57, inner lower front contact of relay
54, frent contact of relay 52, over conductor
59, to ground at relay 50. Magnet 56 releases
and magnet 57 operates. Inoperating, mag-
net 57 opens the circuit through the upper
windings of relays 52 and 54 and advances
the two sets of multiple brushes (61 to 63 in-
clusive and 64 to 66 inclusive) into contact

. with -the first two sets of terminals in the

selected level of the line-finder bank. Relay

1,799,854

54 is slow in operating so that the brushes

will not be vibrating when they enter the
banks. If the calling line is not connected
to either of the first two sets of terminals
relay 52 releases when the circuit through
its upper winding is opened. In releasing,
relay 52 opens the circuit through the wind-
ing ‘of rotary magnet 57 and the release of
magnet 57 again closes the circuit through
the upper winding of relay 52. The step-
ping relay 52 and rotary magnet 57 are,
therefore, alternately operated and released

“to advance the line-finder brushes step-by-

step until sleeve brush 63 or sleeve brush 66
makes contact with the sieeve terminal of
the set to which the calling line is connected.

T+ and when brush 63 makes contact with
the sleeve terminal of the calling line a cir-
cuit is closed from battery through the wind-
ing of cut-off relay 3, upper front contact of
line relay 2, conductor 4, brush 63, upper
winding of relay 55, outer upper back contact
of relay 53, conductor 68, lower winding
of relay 52, and over conductor 59 to ground

at relay 50; the cut-off relay 3 operates and ¢

relay 55 is sufficiently energized to close its
inner lower front contact. The lower wind-
ing of velay 55 is thereby energized in a cir-
cuit from battery through this winding and
locking contact, over conductor 69, through
the front contact of magnet 57 and over con-
ductor 78 to ground at the upper contact of
relay 50, Relay 55, which is completely oper-
ated in the circuit through its lower wind-
ing, extends the connection from brushes 61
and 62 to the trunk conductors 71 and 72.

If and when brush 66 makes contact with
*he sleeve terminal of the calling line, a
circuit-is closed from battery through the
winding of the cut-off relay 3, upper front
contact of relay 2, conductor 4, brush 66,
lower winding of relay 51, inner upper back
contact of relay 55, lower back contact of
relay 51, lower winding of relay 52, and over
conductor 59 to ground at relay 50; the cut-
off relay 8 operates, relay 52 is held operated,
and relay 51 is sufficiently energized to close
its inner upper front contact. The upper
winding of relay 51 is then energized in a
circuit from battery through this winding
and locking contact, through the inner up-
per front contact of relay 54, conductor 69,
front contact of magnet 57, and over con-
ductor 73 to ground at relay 50. Relay 51,
which is completely operated in the circuit
through its upper winding, closes a circuit
for operating relay 55; this circuit may be
traced from battery through the lower wind-
ing of relay 55, inner lower front contact of
relay 51, middle lower front contact of relay
50, and over conductor 60 to ground at the
VON springs. - With relays 51 and 55 both
operated the connection from brushes 64 and
65 is extended to the trunk conductors 71 and
79. The circuits for completely operating
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and locking relays 51 and 55 are opened each

time the rotary magnet releases so-as to pre-
vent the complete operation of either-or both
of these relays if either or both of brushes
63 and 66 make contact during their rotary
movement with terminals of busy lines. = -

If brush 63 finds the calling line the com-

plete operation of relay 55 is effective to short -

circuit its upper winding and if brush 66
finds the calling line the complete operation
of relay 51 is effective to short circuit its

lower winding so that in either case the cut-

off relay 3 is held operated over conductor 68
in series with the lower winding of relay 52,

5 thence over conductor 59 to ground at relay

50. The complete cperation of relay 55 is, in
either case, also effective to open the circuit
through the lower winding of relay 51, to
clese a civcuit for operating relay 58, and to

+ connect ground through the outer lower front

contact of relay 50 and the outer upper front
contact of relay 55 to the trunk conductor 74.
The circult for operating relay 53 may be
traced from battery through its lower wind-
ing, through the outer lower front contact of
relay 55, and over conductor 60 to ground at
the VON springs. “In operating.relay 53
dizconnects the upper winding of relay 55
from conductor 68 and connects this conduc-
tor, through the outer upper front contact of
relay 58, over sleeve conductor 73, to ground
at relay 50 thereby holding the cut-off relav 3
operated but short circuiting the lower wind-
ing and causing the release of relay 52. The
release of relay 52 opens the circuit through
the winding of the rotary magnet. In oper-
ating, relay 53 also connects conductor 68
through its outer upper front contact to-con-
ductor 78 in parallel with the front contact
of the rotary magnet 57 so that relay 55 and
relay 51 if operated, do not release when

-magnet 57 releases. In operating, relay 53

opeiis the circuit through the lower winding
of relay 54 so that relay 54 releases. The re-
lease of relay 54 disconnects the locking
winding of .velay 51, if operated, from con-
ductor 69 and connects this winding over con-
duactor 69 to ground at the VON springs. - In

the remminder of.this description it is ‘as-

sumed that brushes 61 to:63 are in contact
with the terminalsof the cailing line and that
relay 51 is not operated. - :

In operating, relay 53 is also effective to
close g circuit from battery through its upper

winding and. front contact to the starting.
conductor 6 and to extend this conductor’

through its inner front contact, over conduc-
tor 70, to the next line-finder in the same
group with the line-finder LF. Relay 53 also
disconnects the winding of relay 50 from
starting conductor 6. Relay 50 is slow in re-
leasing so that the ground at its upper front

contact is not disconnected from ‘sleeve'con-:
- ductor 78 until after ground has heen con-

nected to this conductor by the operation of

relay 94, as is hereinafter described. Relay

50, 1 releasing, disconnects ground from
conductors 74 and 75, and connects its mid-

dle lower back contact in parallel with: the
outer lower front contact of relay 55, thus
rendering the circuit through the lower wind-
ing of relay 53 independent of the continued
operation of relay 55. U

The aforementioned operation of the cut-
off relay 3 opens the circuit through the wind-
ings of the subscriber’s line relay 2.. The re-

lease of relay 2 opens the circuit through the

winding of group relay 5 and relay 5 releases
unless. o call has been originated by a sub-
scriber on some other line in the group with
line 1. The release of relay b5 disconnects the
ground at its front contact from starting con-
ductor 6. ‘

When the calling line is extended, by the'

operation of relay 55 in the line-finder cir-
cuit as hereinbefore described, a circuit is
closed from battery through one of the wind-
ings of the line relay (not shown) of selector
3, over the ring conductor 108; through the
right hand winding of polarized relay 91,

lower back contact of relay 92, winding of

relay 77, inner lower back contact of relay

-89, mner left hand back contact of relay 80,

conductor 72, next-to-the-inner upper front
contact of relay 55, inner upper back contact
of relay 51, brush 62, over the ring conduc-
tor of line 1 and through the calling sub-
scriber’s. instrument, back over the tip con-

ductor of line 1, brush 61, outer upper back

contact of relay 51, next-to-the-outer upper
front contact ot relay 55, conductor 71, outer
left hand back contact of relay 80, upper back
contacts of relays 89 and 92; left hand wind-
ing of relay 91 and tip conductor 107, and
through the other winding- of the line relay
of selector S, to ground.. At the same time

that the line relay of the selector-and relay 77
of trunk T are being energized in this cir- -

cuit, the auxiliary test control relay 80 is

being energized in a circuit over conductor T4,

through the outer upper front:contact of
relay 55, to ground at the outer lower front
contact of relay 50. The operation of relay
80 does not interfere with the operation of
the line relay of selector S and relay 77 of
trunk T, because the resistance 98 is bridged
across tip and ring conductors 107 and 108 of
the trunk to the selector before these conduc-
tors are disconnected from tip and ring con-
ductors 71 and 72 of the trunk to the line:
finder. The polarized relay 91 of trunk T is
not’ operated at this time since the current
through its windings is'not in the proper

dirvection. - The operation of the line relay of .
selector & causes ground (not shown) to be

connected to the sleeve conductor 109 thereby
operating the sleeve relay 94 of trunk T. Re-
lay 94 connects ground through the left hand
back contact of relay 93 over sleeve conduc-

tor 73 of the line-finder circuit LI'; this

5
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ground is effective to hold relay 55 of the line-
finder circuit after the slow-to-release start-
ing relay 50 disconnects ground from con-
ducter 73, as is hereinbefore described. In
operating, relay 94 also connects ground to
conduector. 95. ~The test control relay 81 is
held operated after relay 50 releases in a
cireuit from battery through its right hand
winding and inner right hand front contact,
outer back contact of relay 79,left hand front
contact of relay 78, conductor 100, right hand
back contact of relay 85, conductor 99, outer
back contact of relay 90, and over conductor
95 to ground at relay 94. The operation of
relay 77 of the trunk circuit T closes a cir-
cuit from battery through the left hand wind-
ing of relay 78, front contact of relay e
conductor 100, right hand back contact of
relay 85, conductor 99, outer left hand back
contact of relay 90, and over conductor 95 to
ground at relay 94. Relay 78 operates to close
the aforementioned circuit for holding relay
81 operated preventing the cperatien of re-
lay 79. ; :

The aforementioned operation of relay 80
is also effective to connect ‘conductor 72
through its inner left hand front contact,
outer left hand front contact of relay 31,
inner left hand back contact of relay 82, and
through the right hand winding of test relay

83 and resistance lamp 96 to the negative

pole of the special charging battery 97, and
to connect conductor 71 through the outer
left hand front contact of relay 80, inner left
hand front contact of relay 81, outer left
hand back contact of relay 82, and through
the left hand winding of test relay 83 to the
negative pole of the regular central ofiice bat-
tery. Test relay 83 operates if the line is
connected to ground and does not operate if
the line is not connected to ground. If the
call originated at station W, the current
through the winding of polarized relay 11 1s
ineffective to operate this relay and the iden-
tifying ground at contact 15 is not connected
to the line, so that test relay 83 does net oper-
ate. If the call originated at station J relay
91 is already operated and the current
through the tfest circuit holds this relay so
that the identifying ground remaims. con-

pected from. contact 25. through the front

contact of relay 21, thence through retard
coil 24, resistance 22 and winding 26 of the
induction coil to the ring conducter of line

1, and through resistance 23 and transmitter

27 to the tip conductor of line 1; as a result
the currents through the windings of test
relay 83 are effective to operate the test relay.

"1f the call originated at station M relay 31 is

already operated and the current through
the test circuit holds this relay operated, so
the identifying ground at contact 35 is not
connected to the line and the test relay 83
does not operate. If the call originated at

5 gtation R the current through the winding
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of polarized relay 41 is ineffective to operate
this relay so that the ground at contact 45
remains connected through the back contact
of relay 41 to retard coil 44, thence through
resistance 42 and the winding 46 of the in-
duction coil to the ring conductor of line 1,
and through resistance 43 and transmitter
47 to the tip conductor of line 1; the currents
through the windings of test relay 83 are,

therefore, effective to operate the test relay. .

If relay 83 operates at this time, it closes an
obvious circuit through the lower winding
of relay 89; relay 89 operates and locks in a
cireuit through its upper winding and front
contact over conductor 95 to ground at re-
lay 94.

When the ground at starting relay 50 is
disconnected (by the release of relay 50 as
hereinbefore described) from conductors T4
and 75, relay 80 releases thereby disconnect-
ing conductors 71 and 72 from the windings
of the test relay 83 and reconnecting these
conductors to the windings of the line relay
(not shown) of selector S. If operated, test
relay 83 releases but relay 89 holds; if relay
89 is operated the connections between con-
ductors 71 and T2 and the windings of the
line relay are reversed so that the current
over the line 1 is effective to free the line of

the identifying ground connection at the

calling station so that this ground will not
interfere with the alternate release and re-
operation of the selector and cennector line
relays during the dialing of the number of
the called station. Thus, with relay-89 oper-
ated, if the call originated at station J relay
91 releases and if the call originated at sta-
tion R relay 41 operates, in either case to dis-
connect the identifying ground. But, with
relay 89 not operated, relay 11 remains non-
operated or relay 31 remains operated (ac-
cording to whether the call originated at
station W or station M) so as to keep the
identifying ground disconnected from the
conductors of line 1. The polarized relays
ave slow-to-release so that they hold during
transfer from the pulsing telay to the test
relay or vice versa. ’
When the first digit of the number of the

80

90

[
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called station is dialed relay 77 of the trunk 115

circuit and the line relay (not shown) of the
selector S are alternately released and reop-
erated.  The selector switch 3 isthereby con-
trolled to select a group of triunks each of

‘which terumiinates at a connector switch hav-

ing access to the line of the cailed station.
The selector automatically selects an idle
trunk which, in the drawing is represented by
conductors 156, 157-and 158, terminating at
the connector ‘C.. The selector then discon-
nects its line relay from tip and ring con-
ductors 107 and 108 of trunk T and extends

these conductors through its brushes 158 and

154 to the windings of the line relay (wot
shown) of the connector circuit C. The re-

|30
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lease of the line rélay of the selector discon-

~nects the holding ground in the selector cir-

10

15

cuit from the sleeve conductor 73; but the
sleeve relay 94 is held operated through
brush 155 to. ground in' the connector - cir-
cuit, the closure of this holding ground being
caused by the operation of the line relay of
the connector circnit as hereinafter - de-
seribed. - L

When relay 77 of trunk T releases, upon
receipt of the first pulse created by the dial-
ing of the first digit of the called station’s
number, relay 78 also releases and relay 79
operates in a circuit which may be traced
from battery through its winding, right
hand back contact of relay 80, back contact
of relay 78, to conductor 100 and thence to
ground at relay 94 as hereinbefore described.
Relay 78 is differentially wound so that 1t is
fast to release; and condenser 101 and resist-
ance 102 are so connected in combination with
the winding of relay 78 as to make this relay
slow in operating. The condenser 103 and
resistance 104 are so connected in combina-
tion with the winding of relay.79 as to make
relay 79 slow in releasing. As a result relay
77 releasas and reoperates in response to each
impulse created by the dialing of the first
digit, relay T8 releases upon the first release
of relay 77 but does not reoperate until all of
the impulses have been received, while relay

79 operdtes upon the release of relay 78 and-

holds until after relay 78 has reoperated.
The operation of relay 79 causes the release
of relay 81. T

During the interval between the reopera-
tion of relay 78 and the opening of the con-
tacts of slow-to-release relay 79 a second test
of the calling line is made to further identify

o the calling station.  With relay 79 operated
4he réeoperation of relay 78 closes a cireuit

for operating contro} relay 80, from battery
throngh the windiiig of relay 80, front con-
tact of relay 79, leit hand front contact of

o velay 78, to conductor 100 and “thence to

~ground at relay 94 as héveinbefore described.

5. bridged across conductors 107 and 108'to op-

In operating, relay 80 opens the circuit
through the winding of relay 79 and as soon
as relay 79 releases the circuit through the
winding of relay 80 is opened and relay 80
releases. While relay’ 80 is operated con-
ductors 71 and 72 are connected through the
back contacts of relays 81'and 82 to'the wind-
ings of the test relay 83, and resistance 98 is
erate the line relay of connector . The
windings of the test relay having been re-
versed at the contacts of relay 81 with re-
spect to the tip and ring conductors of the
calling line the current over the line is in the
opposite direction to the current on the pre-
ceding test. If the call originated at sta-
tion W relay 11 operates thereby connecting
the ground at contact 15 to the retard coil 14,
¢hence through resistance 12-and winding 16

7

of the induction coil to the tip ;conducto,r of -

the line and through resistance 13 and trans- .
mitter 17 to the ring conductor of the line;
this results in the operation of test relay 83.
If the call originated at station J relay 21
does not-.operate so that’ the identifying
ground connection is not closed and test relay .
83 does not operate. . If the call originated

50

at station M relay 31 releases thereby con-.-

necting the ground at contact 85 through re-

tard coil 84 to the tip and ring conductors of
the line so that test relay 83 1s operated. If
the call originated at station R relay 41 re-
mains operated so as to prevent the ground
at contact 45 from being connectad to the line
and thereby prevent the operation of test
relay 83. 1f relay 83 operates it closes a cir-
cuit, for operating relay 88, from ground at
the front contact of relay 83, outer right
hand back contact of relay 81, and through

.the left hand winding of relay 88; relay 88

locks through its right hand winding and
front contact, over conductor 95 to ground at
relay 94, if operated relay 83 releases when
relay 80 releases. The release of relay 79
closes a circuit for operating relay 82, this
circuit. may be traced from battery through
the winding and right hand back contact of
relay 82, inner right hand back contact of
relay 81, outer back contact of relay-79, left
hand front contact of relay 78, to conductor
100, and thence to ground at relay 94. Re-
lay 82 locks through its inner right hand
front contact, conductor 99 and -the outer -
back contact of relay 90.to the same ground.
With relay 80 released the connection over
conductors 71 and 72 from the calling line
1s.extended over conductors 107 and 108 and
through selector brushes 153 and 154-and con-
ductors 156 and 157, to the windings of the
linerelay (not shown) of connector C. When
the ‘calling subscriber dials the remaining
digits of the called station’s number the con-
nector switch is effective, in the usual man-
ner, to make. connection.with the terminals to
which the line 200 of the called station D is-
connected. ; .
During the dialing of the second digit; re-

80.

90

160,

105

110

lays 77,78 and 79 of the trunk circuit T func-

tion in the same manner as during the dialing
of the first digit. The reoperation of relay:
78, after all of the pulses created by the dial-

ing of the second digit, again closes a circuit. -

for operating control relay 80 as hereinbefore
described: Relay 80 connects conductors 71

120

and 72 through its front contacts, the back -

contacts of relay 81, and through the front
contacts of relay 82 to the windings of test
relay 84. Relay 80 opens the circuit through
the winding of relay 79 and closes a eircuit
for operating relay 85; this circuit may be
traced from battery through the winding and

the left-hand back contact of relay 83, outer.

right-hand front contact of relay 82, to the -
right-hand front contact of relay 80, and

130
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“thence to ground as traced for operating re-

lay 80. Relay 85 loclks through ifs inner left-
hand front contact, conductor 99, outer back
contact of relay 90, over conductor 95 to
orotnd at relay 94.  Until relay 79 veleases,
the cireuit through the winding of relay 80
is now traced through the outer right-hand
front ‘contact of relay 85 instead of
through the front contact of relay 78 and the
right-hand back contact of relay 85. Relay
85 comnects battery through its outer left-
hand front contact to the windings of test
relay 84 thus completing the circuit for test-
ing the calling line. Since the same poten-
tial 1s connected to both sides of the line the
polarized relay 11 remaing normal if the call
originated at station W, the polarized relay
21 releases if the call originated at station
J, the polarized relay 81 remains normal if
the call originated at station M, and the
polarized relay 41 releases if the call orig-
inated at station R. Relay 84 is, therefore,
operated if the call originated at either of
stations M or R, the identifying ground con-
nection being closed ; but relay 84 does not
operateif the call originated at either of sta-
tions W or J, the identifying ground con-
nection being open. If relay 84 operates it
closes an ‘obvious circuit for operating relay
86; and relay 86 locks through its inner left-
hand front contact, over conductor 95 to
ground at relay 94. Assoon as relay 79 again
releases relay 80 relenses thereby closing the
conmection between the calling line and the
connector so that the dialing of the third
digit of the called number is effective to con-
trol the operation of the connector switch.
With relay 85 operated the winding of relay
77 1s short-cireuited so that relays 77 and 78
release; and relay 77 is not included in the
dialing circuit. : :

Assume that the line of the called station
is found idle, that vinging potential is con-
nected to this line and that the subscriber at
the called station answers the call. When
the cubscriber answers, the connector circuit
reverses the connections between the wind-
ings of the line relay and the tip and ring con-
ductors of the calling line so that the current
through the windings of the polarized super-
risory relay 91 of trunk T is.effective to oper-
ate this relay. Relay 91 closes the cirenit
for operating reversing relay 92. = Relay 92,
in operating, reverses the connection irem
the calling line over conductors 71 and 72
with rezpect to.conductors 107 and 108 so
that the current through the polarized relay
at the calling station continues in the di-
rection which prevents the closing of the
identifying ground connection. If the iden-
tifying greund connection were closed during
conversation the quality of the transmission
would be affected.

‘In  operating; :relay 92 also. connects
ground to the right-hand winding of relay 93
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and connects interrupter 133 (shown in Ilg.
3) over conductor 103, through the outer up-
per front contact of relay 92, middle 139.01;
contact of relay 90, left-hand winding of ve-
lay 93, conductor 118, back contacts of relays
181 and 182, winding of alarm relay 129,
right-hand back contact of relay 150, and
through the back contact of relay 145 to bat-
tery. Assume that the common register con-
trol circuit RC is not in use. - Interrupter 133
alternately closes and opens a connection to
ground ; the closed periods have a duration
of approximately one-quarter of a second and
the open periods a duration of approximately
two seconds. With the interrupter brush
connected to ground, or as soon as it is so
connected, relay 98 of trunk T and alarm re-
lay 129 of the register control circuit operate.
In operating, relay 93 disconnects conductor
130 from conductor 106 and closes a cireuit
from ground at the outer lower front contact

of relay 92, right-hand winding and front

contact of relay 93, over conductor 130, wind-
ing of relay 181, to battery at the back con-
tact of relay 145. Relay 938 locks and relay
131 operates in this circuit. By disconneci-

ing conductor 130 from conductor 106 no oth-

er of the trunks to which the control circut
RC is cominon can make use of the control
circuit until relay 93 releases. - Relay 131
closes an cbvious circuit for operating relay
132 and opens the circuit through the loft-
1wand winding of relay 98 and the winding of
relay 129 so as to release relay 129. Should
relay 131 fail to operate relay 129 remains op-
erated and the ground connected through its
front contact to conductor 151 is effective to
operate an alar , o
- In operating, relay 132 connects ground to
alarm lead 151, and connects the windings of
counting relays 134 and 135 to interrupter
188. As soon as interrupter 133 closes the
circuit through its winding relay 134 oper-

ates, thereby connecting the winding of re-

lay 135 through the right-hand front contact
of relay 134 to ground at relay 181, Aslong

‘as the ground connection at interrup’er 133

is closed the winding of relay 1385 is short-
circuited but as soon as this ground is opened
relay 185 operates in series with the winding
of relay 184 to the ground at relay 131; relay
184 is locked in this circuit. In operating,
relay 135 transfers the connection from
interrupter 133 to the winding of relay 136
and when the ground connection is again
closed at interrupter 133 relay 186 operates.
Relay 186 locks through its right-hand front
contact tothe ground at relay 131. Relay 136
closes a circuit for operating relay 90 of the
trunk T; this circuit may be traced from
ground through the inner left-hand front
contacs of relay 136, conductor 111, euter left-
hand front contact of relay 93 of trunk T,
conductor 110, and through the inner left-
hand back centact and winding of relay 90
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to battery. . Relay 90 Tocks through-its-inner

‘left-hand front ¢ontact over conduector 95 to.

ground at relay 94.  In operating, relay 93

. disconnects the sleeve ¢onductor: 78 of the

line-finder IF' from the ground at relay 94:

and connects conductor 78, through the inner

- left-hand front contact of relay 93, over con-

" ductor 112, to ground at the right-hand back -

contact of relay 139 of the register control
circuit RC.. The line-finder relay 55 and the

~° cut-off relay 8 of line 1 are thus held oper-

. ated under control of relay 139 to prevent the

15

release of the connection until the message
register of the calling station has been oper-
ated. The operation of relay 90 is effective

" to release relay 85 but the winding of relay

77 remains short-circuited by the outer right-
hand front contacts of relay 90 after relay 85

" "hag released. Relay 90 also opens the con-

20

25

nection between- the left-hand - winding of
relay 93 and interrupter 133, and connects
the ground at relay. 136 of the register con-~
trol circuit RC over conductor 111, through
the outer left-hand front contact of relay 93,
conductor 110, and: through the inner right-

~hand front contact-of relay 90 and through
-~ the contacts of relays 89, 88 and 86 to the

winding of one of relays 117,119,121 and 123
according to whether relays 89, 88 and 86 are
normal or operated.  If the call originated

-at station W relays 86 and 89 are normal and

- relay 88 is operated so that relay 117 oper-

ates; if the call originated at station J. relays
86 and 88 are normal and relay 89 is oper-
ated so that relay 119 operates; if the call
originated at station. M :relay 89 is normal
and relays 86 and 88 are opérated so that re-

. lay 121 operates;-and-if the call'originated at
- station R relay 88 is normal and relays 86 and

40

63

89 are operated so that relay 128 operates. If
relay 117 operates it closesa circuit for oper-
ating relay 118 and relay 118 connects the
winding of message register 125 to the sleeve

conductor 4 of the line 1-in parallel with the
;- winding of the cut-off relay 8; if relay 119

operates it closes a’ circuit for operating re-
lay 120 and relay 120 connects the winding
of message register 126 to conductor 4; if re-

lay 121 operates it closes a circuitfor operat-

ing relay 122 and relay 122 connects the wind-
ing of message register 127 to conduclor 4;

‘and if relay 198 operates it closes a circuit for

operating relay 124 and relay 124 connects the

-winding of message register 128 to conductor

4. The operation of any one of relays 118,
120, 122 and 124 is also effective to connect
ground to conductor 140. ‘ "

The aforementioned operation of relay 136
was also effective to connect interrupter 137
through its outer left-hand front contact and:

“the left-hand back contact of relay 189 to the

windings:of relays.138 and 139. -Interrupter

187 alternately closes a connection to ground
.. for three-tenths of.a second and opens the

connection for two-tenths of a second; As

9

soon after the ’opemtion of relay 136 as the

ground - connection is: closed at interrupter

137, relay 188 operates. Relay 138 closes a
circuit from battery through the windings of
relays 138 and 139 in series and through the
left-hand front contacts of relays 138 and 134

and over ¢onductor 140, to ground at one of

relays 118, 120, 122 and 124 which has been
operated as ‘hereinbefore - described. - The

winding of relay.139 is short-circuited until

the ground connection at.interrupter 137 is
opened at which time relay 139 operates-and
with relay -138 is -locked in :the circuit. to
oround over conductor 140.  The .operation

of relay 139 disconnects conductor 112 from
the ground at its right-hand back contact and -

connects this conductor through its right-
hand. ‘front contact, resistance 144, and

-through lamp 148 to-booster battery 142,
-thereby holding the cut-off relay 3 and op-

erating the message register of the calling

‘station. ' The operation of relay 139 is also

effective to transfer the: connection from in-
terrupter 137 from the windings of relays

138 and 189 through the left-hand front con-

tact of relay 1389 and left-hand back con-
tact of relay 150 to the winding of relay 145.
As soon thereafter as the ground connection

~at interrupter 137 is again closed relay 145
operates. Relay 145 locks through its front:

70
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contact to ground on .conductor 140.  In op-
erating relay 145 opens the circuit through -

the winding -of relay 181 and through the
locking winding of relay 93 thus causing the

release.of these relays,” The release of relay-
131 causes the release of relays 132, 134,135

and 186. The release of relay 132 opens the
conmnection to.interrupter 138 to prevent the
reoperation .of relay 134" and .disconnects

-ground from alarm conductor 151.  The Te-

100

105

lease of relay 134 causes the release of relays -

138 and 189. The release of relay 136 discon-

nects ground from conductor 111 thereby re-
leasing whichever two of relays 117,118,119,

120, 121, 122; 128 and 124 were operated ; the-

release of relay 136 also opens the connection

-to interrupter 137 to prevent the reoperation

of relay 138, The release of relay 139 discon-
nects the booster battery 142 from conductor
112 and reconnects this conductor to ground.
The release of relay 93 reconnects the sleeve
conductor 73 to ground at:relay 94 to. hold

110

115

relay 55 of the line-finder circuit and the cut-

off relay 8 of the line 1 until the connection is
released. The release of the register control

relay 118,120, 122 or 124 disconnects ground

from conductor 140 thereby causing the re-
lease of relay 145. “With relay 145 released
the register control circuit' RC is normal
ready for seizure and use by any other of the
trunks with which this circuit is associated.

When the calling subscriber replaces: the
receiver on the receiver hook the polarized

supervisory relay 91 and the line relay (not
‘shown) of connector circuit C release. The

120

125
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-release of the line relay of the connector is :
- effective: to disconnect ground: from sleeve :
conductor 158-and when the called subscriber '
-hangs.up the receiver the connector switch :
returns to -normal in the usual manner.
*With the holding ground opened in'the con-:

-nector circuit; the selector switch is returned
~to normal -in the usual manner. "Relay:94

- - releases -when: the holding ground is opened

" 19-at the.connector-and the release.of relay 94

+ disconnects: ground from slesve conductor 73

- thereby causing the release of line-finder re-
lay:55 and cut-off relay 8. The release of re-

lay 55 closes a circuit for operating the re- -

. 15':lease magnet.58.of theline-finder LK and:the
“line-finder .switch is .returned: to - normal.
“When: the switch reaches normal the: VON
-gprings are returned to their normal position
~thus: opening the cirenit through the lower

. 20 winding of relay-53. :Relay: 58 releases un-

~winding .until ground .is:disconnected from

7 this conductor: -
;25
some manner other than by the proper closure
~of the identifying ground connection at the
- ealling: station test- relay: 83 would operate

“ig: effective: to - operate -relay:87 instead of

35-operating one of relays 117; 119, 121 and 123."

“The-circuit: for- operating -relay 87 may be
ttraced - from: battery through the left-hand
~wiriding of relay 87 thence through ‘the iriner
rfront contact of relay 88 and the outer lower
. 40" front contact of relay:89, inner- right-hand

vfront econtact of relay 90, conducter 110, outer -
-ed.through brushes 153 and; 154 of.selector S
-and through theinner back contacts of:relay
168 to the-winding ofirelay:165. :The oper-

~left-hand front centact of relay 93, conductor
+111,to ground-at relay 136. -“Qrif there were
a'failure of the identifying-ground at the call-

15 .ing station neither-of -relays:-88 and 89 wounld

“be operated. axid ‘the circuit for operating re- ..

“lay 87.-would be tracéed -through the back con-
:tacts of relays 88 and -89 to the ground b re-
+1ay-136. ‘Relay-87 connects -ground over con-
50 ductor 115 to the winding -of register- 146.
“Register146.records the existence of a trouble
.condition and since none of relays 117, 119,
- 121.and 123 were operated, the register con-
- trol circuit completes its cycle 6f operations
-5 without operating any of the message regis-

.

~usual manner.
~Ifthe number of failures recorded by regis-
-ter 146 warrants; key 152 may be operated to
60 prevent- the- release - 6f: the calling line al-
: though the selector and connector:circuits are

. returned: to -mormal. in- the - usval; manner. .

- With key 152 operated relay 87 locks in.a cir-

_cuit. through .its : right-hand winding - and.

185 front contact; over conductor. 116 to ground at

:87.

.one of relays 117,119,121 and 123 operate.but:
«less the starting conductor 6-is-grounded in -
=which case relay:53 holds through its upper

-pegister.control circuit RC.
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key 152. . In this casethe release magnet.of
line-finder LT cannot operate since:its eireiit
is held open at the left-hand contact: of-relay
With relay-87 operated groundis.con-
nected to conductor 95 to prevent therelease of
therelayswhichhold over this conductoriwhen
relay .94 disconnects: ground: therefrom:and

~ground is:also connected . over conductor: 114
: to.operate alarm relay 147 of the register con-

trol circuit. : In operating, relay: 147 closes.
the circuit for lighting lamp 148 and connects
ground to conductor 149 to operate an alarm.
~Should relay: 182 fail to operate after:re-
lay 129 has operated, or if relay 132 fails.to

-release. after. its operation; the-ground-con-;
-nected to lead 151 is éffective to.operate.an
-alarm. I relay 134 fails-to operate;the oper-
ation of any of relays 118, 120, 122 and:124

closes a eircuit for.operating relay 150 ;.o0r if

the corresponding one of relays 118; 120; 122
and: 124: fails;to .operate: a- circuit s closed,

«when relay 188 operates, for operating relay
~150. : In-either case the operation of relay: 150
7 If the line: 1 -were connected to ground-in.

-connects-ground.te alarm conductor 151.
If a connection is established between the

-.calling subscriber’s station and.a-called:sta-
< tion for-which no-charge should be:msde;the
~onthe first and also on the second test-of the ~
=30 ‘line. ' Relays 89 and 88-would therefore both .-
- be operated and,if the connection is complet- .
~ ..ed and the called subscriber. answers, the-op- -
~eration of relay 90 ag hereinbéfore desciibed -

currentthrough-theavindings.of the.polarvized
supervisory-relay 91 iginot-reversed: andthis:
relay-does:not.operate. :Inthis case the con-
nection isreleased; without-makinguse ofithe

- If the calling. subscriber dials:a;number
‘which consists; of:only one digit to:establish .

~eonnection with- an-operator the ealling line
is-extended: through :the :line-finder » LiF,
trunk:T; selector-S -and-over: the-trunk OT

to the-operator’s position. at .+ The line re-

lay 165 of the trunk’ OT: operates:- when‘the .

connection from the.calling station is extend-

ation- of: relay 165 causes the operation..of.
slow-to-release- relay:166. . Relay :166:-con-

-nects-a busy and-holding grourid throngh:its

left-hand- contact - over - conductor -164 and

. through:brush 155 tethe sleeve conductor 109

of selector:S. so. as to hold relay 94 of truik .
T .operated. - The ground at:the:léft-hand
contact of relay 166.4s also connected through

- the back contact:of relay: 168 4o the:winding
-.of relay 167. : Relay 167-operates thereby:dis-
- connecting-the. tip-and ring: condustors 170.

~ters; and:the connectionis released in the .and. 171 from.the springs.of jack!172 and

closes a circuit for:lighting: line; lamp:169.

“When the -answering -plug 178 of the: oper-
ator’s..cord .circuit 1s inserted in-jack 172,
..relay 168 operates thereby transferring the

connection:from the-ealling’ line{from: the
windings of: relay 165:to.conductors 170 and

. 171. .Relay168in operating also:opensthe.cir-

enit-through thesvinding of-relay 167 and.con-

. nects;-ground through: its outer upper: front -
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contacts to the winding of relay 166 so as to
prevent the release of relay 166. Relay 167
is slow in releasing so that the circuit from

the calling line through the line-finder LFy
trunk T, selector S and trunk OT is opened:
long enough to velease relay 77 in trunk T

before the conductors 170 and 171 are extend-
ed through the back contacts of relay 167,

springs of jack 172 and through the tip and "
ring of plug 178 to the windings of relay 174..
Relay 77 of trunk T reoperates and relay 174
of the operator’s cord circuit operates as soon-

as conductors 170 and 171 are thus extended.
The release and reoperation of relay 77 of
trunk T simulates the dialing of a second
digit and is effective as hereinbefore de-
scribed to cause the test relay 84 to be con-
nected to the calling line for completing the
identification of the calling station. If the
call is a free call, relay 91 of trunk T is not

operated and no use is made of register con-

trol circuit RC. But, if the call as completed

through the operator’s cord circuit is one for

which a charge should be made, the reversal
of the windings of relay 174 with respect to

conductors 170 and 171 causes the operation
of relay 91; the register control circuit is

then effective to operate the message register

of the calling station as hereinbefore de-

scribed. . ;
The invention is not limited in its applica-
tion to the system herein disclosed, but is ap-

plicable to any automatic, or semi-automatic:
telephone system which is arranged for party-

line message rate service and in which the
automatic switching mechanisms are directly
controlled by the calling subscriber.

What is claimed is:

1. In atelephone system, a line, a plurality

of subscribers’ stations permanently connect-
ed to said line, means at each of said stations

for distinguishing it from the others, a dial
at each station, means including a trunk for.

extending said line when a call is eriginated
at any of said stations, and means individual

to said trunk for preventing said distinguish-

ing means from interfering with the trans-
mission of dial pulses.

9. In a telephone system, a calling sub-
scriber’s station, other subscribers’ stations, a
line common to said calling and said other
station, an identifying connection at said
calling station, a dial at said calling station,
a called station, means for establishing a con-
nection between said calling and said called
stations, means for testing said line to deter-
mine the presence or absence of said identify-

ing connection, and means for automatically:

controlling said identifying connection so as
to prevent this connection from interfering

with the transmission of dial impulses and -

from impairing the transmission of speech.
3. In a telephone system, a line having a

plurality of subscribers’ stations one of which

is a calling station, an identifying connec-

‘11

tion at each of said stations; means at each of
said stations for controlling the identifying
connection, an impulse sender at said calling
station; means including a trunk for extend-
ing said line, and means associated with said
trunk and cooperating with said controlling
means to free said line of said identifying

connection during the time that said impulse
‘sender is being operated. .~ el

" 4. In a telephone system, a I
plurality of “subscribers’ ' stations ome - of
which is a calling station, a message register

“for each of said stations, a called station,
trunks, means including one of said trunks
for extending said line to said called station,

line having a
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means for selectively operating the message

register of said calling ‘station, -and means
common to -all of said trunks for delaying

the operation of the message register of said

calling station. ¥ S
5. In a telephone system, a line, a plu-
rality of subscribers’ stations permanently

from the others, a device at each of said sta-
tions for creating impulses, a trunk, means
for connecting said line and said trunk'when
acall is originated at one of: said stations,

testing means effective as soon as said line
is connected to said trunk for partially iden--

tifying “the callingone of. said: stations,
means associated with said trunk forre-
ceiving impulses, means:effective as soon as

“a set of impulses has been-received to-check
“said partial identification, and means: effec-

tive as soon as another set of impulses has

been' received to:complete ‘the identification

of the calling one of said stations. . .
6. In a telephone system, a line, a plu-

rality -of subscribers’ stations’ permanently .

connected to said line, a ground connection

‘and a polarized relay: for controlling :said

ground connection at each station, an im-
pulse sender ‘at each station, a trunk, a se-

lector - associated- -with said trunk, means

effective upon ‘the origination: of a:call at
any of said stations to -extend said line to

said trunk, means for testing said line to
© partially identify the calling’ one of -said -
. stations, means dependent upon the presence
of a ground connection at said calling sta--

tipn for reversing the conductors of said line
with respect to said selector, means rendered

effective by the transmission of a train of-

impulses created by the operation of said

connected to said line, means at said stations
for rendering each of them:distinguishable
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impulse sender for testing said line a second

time, and means for testing said line a third
time to complete the identification of said
calling stations. ‘ ‘

7. In a telephone system, a line having:

a plurality of subscriber’s stations one of
which is a calling station, a ground connec-

tion and means for controlling said connec-
tion at each station, a dial at said calling sta- -
tion, trunks, a selector, a called station, -
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~mesns:including one of said trunks and.said
.selector - for: ‘establishing - a - connection - be-
vtween: said calling- and:said called:stations,
-menns for testing Sdld line to: partlally Aden-
. g tify-said ealling- station, means - dependent
-upon the: presence-of. a: ground.connection:at
. the time -of said test for reversing the.con-
.ductor -ofsaid: line with-respect. to -said .se-
lector so that said line-will not.be-connected
o0 boxground  during::dialing, means for com-
.'pletmfr the-identification of said calling-sta-
--tiony a register individual-to:said-calling sta- .
- tion, .charging means-common to all: of said
~trenks and:rendered: effective by the- answer
15mof thesiibscriberat: the: .called: station . for
~operating: said: register,  means -common:to
-said trunks: for :delaying the operation of
+aaid registeryand-means for freeing said line
sof said: 1dent1fy1ng ground: connection -dur-
. +20 Ing conversation.
+8.:In:a. telephone:system;:a-line havmg a
plurahty -of :-subsecribers’ stations -one: -of
+which is a calling:station, a dial at-said call-
» amg:station;means at each: of::said--stations
25 for: dlst;mgulshmv it from the others, means
:for- testing said: line- tos partially.identify
apid: callmo station,-:an -automatic » switch
rselectlvely “controlled by-the -operation -of
+said dial,; means: for simulating: the dialing
+30u0fan additional - thigit, -and ‘means: rendered
=offective’ by said :simulation: for completing
«the identification: of 'said:.calling: station.
=9, dnsa-telephone- system; a line having a
plnrahty -of - subscribers’ -stations ::one . of
«35»which is & calling:station; a'dial at said call-
«ing station, means- at-each-of: said- stations
«for ;distingnishing it - from * the others,: a
called station.whose number consists-of only
-onedigit; means for establishing a connec-
.r40°: ol between said calling:and said:called sta-
;.bions; means-effective before the: number of
said -icalled station -is- dialed - for: partially
sidentifying:said -ealling: station,- means: ef-
:fective immediately:after-the number-of:said
45 enlled station is-dialed-for checking said par-
-tial identification,'means for simulating the
-:dialing -of another digityand means rendered
~-effective by said-simulation forcompleting
s-the identification-of said-calling station.
50 ~:Invwitness<whereof,: I-hereunto. subscribe
- smy-name this:27th: day of: June, 1929,
‘ ‘RAY ‘L. "STOKELY.
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