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To all whom it may concern?

Be it known that I, Savuss B. WILLIAMS;

 Jr., a citizen of the United States, residing
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15

25
30

35

at Brooklyn, in the county of Kings and
State of New" York, have invented -certain
new and useful Improvements in Telephone-
Exchange Systems, of which the following
is a, full, clear, concise, and exact description.

This invention relates to an improved
system of telephone exchange operation, and
particularly to improvements especially use-

ful in connection with eall distributing sys- .

tems. Its object is primarily to provide
means for furnishing an automatic identi-
fication of each line with respect to its class
of service, so that the treatment the line is
to receive with respect to the manner in
which it is handled or extended may auto-

" matically be indicated or determined.
20 .

In the ordinary manual practice of tele-
phone exchange operation, it is customary
to associate with the answering jack and
lamp of each “telephone line certain char-
acters, letters or colors which convey to the
answering operator information with respect
to the character of the line, such information
being necessary as a guide to the operator

“in handling the calls from the particular

line. These distinguishing marks associated
with the incoming terminal of the line in-
form the operator whether the line is an
individual line, a party line or a private
branch exchange line, and whether the line
receives a flat rate or message rate icharge,
‘or whether it is a line equipped with coin-
box or coin-collector mechanism. There is

‘also associated with each line a numb*ar plate.

- ‘upon which appears the number of the line.

40

There is thus available to the operator all
the information that it is necessary for her
to have in the manipulation of her message
register and coin collector or return keys,

and in writing such tickets and records as .

"may be required in connection with the

45

50

handling of the calls. |

Tn a call distributing system, the opepator
who receives the call and extends it t? the
called line does not havé access to the in-
coming terminals of the lines, and, there-
fore, is not in position to know the thar-
acteristics of the calling line which deter-
mine the treatment that the call must regeive.
The call comes to the answering operator
over a tmunk circuit, instead of through the

medium of answering jacks, and is thusex-

tended to the operator without any identi-
fication of the line or of the class of service
which it is adapted and intended to receive.

By the application of the invention to a
call distributing system, when a call comes
to an operator, it comes accompanied by
such identification of the calling line as is

‘necessary to determine thie manner in which

the call 1s to be handled.

Generally speaking, the invention con-
templates the association with all of the lines
adapted by certain classes of service of
means which impress upon such lines pecul-

* iar and characteristic electrical conditions,

different for the different classes of service,
which conditions ars tanslated into indi-
cations at the operator’s position that in-
form the operator of the identity with
respect to its class of service of any line that

is originating a call. -Or this characteristic

electrical condition impressed upow a line’

may bring about the operation of apparatus
adapted to automatically determine the
character of the circuits with which the call-
ing line is to be associated in tho process of
extending the call, and thus automatically
adapt the connecting circuits to_the char-
acter of service for which the call originat-
ing line is intended. T

In the specific embodiment of the inven-

tion that is here disclosed, there is at the.

central office a deviece for producing as many
sorts of characteristic electrical conditions
as are necessary for the identification of the
various classes of lines that are served at
the central office, and each of the lines has
such connection with this device as to im-

press upon the line the characteristic con--

dition appropriate to the class in which the
particular line falls.

Tn the specific embodiment disciosed, the
characteristic condition is impressed upon a
conductor of the telephone line which is lo-
cal to the central office. At the operator’s
position there is a device that is selectively
responsive to the various electrical condi-
tions that are impressed upon the lines. In
the extension of the line to the operator’s po-
sition, this device is brought into operative
association with that conductor of the ex-
tended line upon which the characteristic
condition is impressed, and is operated to
furnish an indication that identifies the ex-
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tended line with respect to the service which
it is to have. This responsive device at the
operator’s position, furthermore, has cen:
trol over certain circuits that are completed
by the operator to supply current to the call-
ing line for various purposes, such as for op-
erating the message register that may be as-
sociated with the line, or for operating the
mechanism of the coin-box, if the line be
provided with such—so that the circuits
which the operator controls may automati-
cally be adapted to the class of service for
which the line is intended.

A specific embodiment of the invention is
shown in detail in the accompanying draw-
ings, in which— '

Figure 1 illustrates three telephone lines.

with their central office terminal connections
and identifying cirdyits; Fig. 2 illustrates a
line finder and cord finder circuit for ex-
tending a calling line; Figs. 8 and 4 illus-
trate a cord circuit terminating in a plug,
a called line into a spring jack of which the
plug may be inserted, and a part of the op-
erator’s circuit; Fig. 5 illustrates the part
of the ‘operator’s circuit that has to do with
determining the identity of a calling line
with respect to its class of service; and Figs.
6, 7, 8 and 9 show details of the common
identifying device or commutato: and its
connections. - ’

In the particular embodiment of the in-
vention illustrated in - the accompanying
drawings, I have shown three lines adapted
for different slasses of service extending
from their respective stations A, B and C to
switch terminals at the central office A
may be assumed to be a private-branch-ex-
change message-rate station, B a party line
coin-collector station; and Can individual

flat ratestation. The character and arrange- -

ment of apparatus at such stations is. well
known, and I have not thought it necessiry
to illustrate it specifically. Cutoff relays 21,
28, 25 and line relays 22, 24, 26 are asso-
ciated with the three lines in the usual way.

:The line from station A, being a message

- -rate line, also has associated with it at the

60

central office a message register.27.
Each of the lines has four conductors, tvwo

-being the ordinary line conductors, and the’

other two, 64, and 60, being conductors lo-

‘cal to the exchange. The local conductor 64

of each line has included in it a winditig of
the associated cutoff relay, while the conduc-
tor:60 in each case extends to the common

* .. identifying device or ap:paratus for, produc-
+ing’ the,: characteristic “electrical conditions

which /serve to identify the varicus lines.
This deyice is represented diagrammatically

“at 13.in" the drawing, and is illustrated’ as

65

conprising nine paths extending from the

-freé pole of the central battery to nine ter-

minals which are common to the lines of tlie
exchange,. and;to one or'another of which

f
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the conductor 60 of each line circuit is ex-
tended depending upon its class of sevvice.

I shall hereinafter particularly describe the.

type of identifying apparatus which I have
found it conveniént to employ. For the
present, it is sufficient to say that this appa-
ratus is arranged continuously to modify

_current that may flow in each of the paths

$0 as to produce trains-of impulses, the im-
pulses of each train being divided into
groups and subgroups and the number of
impulses }a, each group and subgroup be-
ing variéd so as to produce different and
characteristic ‘combinations. The duration
of the groups and stbgroups in each tcain
is determined and limited by pick-up im-
pulses. Kach of the subgroups consists of
one or more impulses of current, as deter-
miried by the action of circuit changing con-
tacts in the various paths. A single inter-
ruptjon in one of the subgroup periods di-

-vides the current flow in that period into
two impulses, and two interruptions in the.

subgroup period divides the current flow in
that period into three current impulsés. To
meet the requirements of the nresent em-
bodiment of my invention, I have found it
only necessary to provide a maximum of
three impulses in each subgroup period, the
varions combinations of one, two or three
impulses -in each subgroup of a group af-
fording nine different characteristic combi-
nations of current impulses. _

As diagrammatically illustrated at 18 in
the drawing, path 1 has one impulse in each

e

{s:

2

80

99

190

subgroup period; path 2 has two impulses -

in the first period and one in the second pe-

Tiod; path 3 has three impulses in the first

period and one in the second ; path 4 has one
impulse in the first and two in the second ;3
path 5 has two in the first-and two in the
second ; path 6 has three in the first and two
in the second ; path 7 has one in the first and
three in the second; path 8 has two in the
first and three in the second ; and path 9 has
three in the first. period and three in_the sec-

ond. " The marks X placed upon the nine

conductor paths indicate interruptions, and
the broken lines extending transversely of
the paths indicate the division of the result-
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ing impulses into groups and subgroups by .

the pick-up impulses.  The classification
which I have.found it desirable to provide
for in this embodiment of my invention is
a. division of the lines into three classes with
respect to the character of the line, and into
three classes with respect to the nature of
the charge that is made for the use of the
line. The lines are thus classified as in-
dividual, party line and private branch ex-
change or P. B. X. lines, and the classifica-
tion of the lines with respect to the charge
“'vides them into flat rate, message rate and
sin collector lines.  There are nine possible
combinations in this classification. for .each
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shaft is constantly driven by a suitable
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operating it, the ten associated cams being
mounted upon a common shaft 111, which

source of power. The shaft and associated
cams may be driven to rotate at a rate of
say 120 revolutions per minute. Switches'
101 to 108 inclusive are normally closed,
and are operated by their associated cams
to be opened momentarily once in each revo-’
Switches 109 and 110 ave normallys
opened, and ‘are arranged to be closed once
in each revolution. The cams are cut away
to produce the operation of their associated
switches at any one of six points sixty de-
grees apart in'the rotational cycle. T have
indicated these point or positions by the
Roman numerals I, IT, 111, IV, V and VI.
The cams associated with switch 'springs 110
and 109 are cut away to produce the momen-
tray closure of the switch contacts at posi-
tions T and IV, respectively, in the cycle of
rotation of ‘the cam shaft. These switch
springs are those which determine the pick-

up impulses switch 110 controlling pick-up

impluse #1 and switch 109 controlling
pick-up impulse #2. The cams associated
with switch springs 102, 104 and 107 are cut
away at position II of the cycle; the cams
associated with switch springs 101, 103 and
108 are cut away at position III of the
cycle; the cam associated with the switch
105 is cut away at position V of the cycle;
and the cam assoclated with switch 106 is
cut away at position VI of the cycle. Thus
the complete rotation of the cam shaft with
its cams involves the:momentary closure of
pick-up #1 switch at position I, the mo-
mentary opening of switches 102, 104 and
107 at position IT, the momentary opening
of switches 101, 103 and 108 at position
II1, the momentary closure of pick-up #2
switch 109 at position IV, the momentary
opening of switch 105 at position V, and the
moinentary opening of switch 106 at posi-
tion VI. ‘

The eight switches 101 to 108 inclusive are
connected in different combinations in the
identifying paths 2 to 9 inclusive. Path 2
includes the contacts of switch 102; path 3
includes the contacts of switches 102 and
101; path 4 includes switch 105; path 5 in- -
cludes switches 103 and 104; path 6 in-
cludes switches 105,104 and 103; path 7 in-
cludes switches 105 and 1063 path 8 includes
switches 105, 106 and 107; and path 9 in-
cludes switches 165 106, 107 and 108. Path

- 1 is adapted to rgmain closed in positions.

11, 111, V and VI and, therefore, does not

G0

include any of the switches that are

ated in these positions. .
- The result of the above described arrange-

oper-

. ment of cam, switches in the conducting

paths of the identifying deviece.is that these
paths have produced in them the distinctive
combinations ‘of interruptions -illustrated

a

diagrammatically at 13 in Fig. 1 of the
drawing, the impulses produced by the in-

“terruptions being divided through the

medium of the pick-up impulses #1 and
#2 into groups and subgroups.. - The various
identifying device paths, thus adapted to
produce trains of impulses divided into dis-
tinctive groups and subgroups, terminate
upon connectors from which connection may
be made with the fourth or idéntifying con-
ductor 60 of any line that it may be desired
to identify, the connector to which the iden-
tifying conductor of the line is led depend-
ing upon the classification of the line with
respect to whether it is an individual line, a

70

75

80

party line or a private branch gxchange line, .

and whether it has a flat rate.or a message
rate, or is equipped with a coin box or ¢ol-
lector. o

Inasmuch as my invention is not particu-
larly concerned with the character of the
circuits over which the calling line is ex-
tended to the operator’s position, and over
which the calling line is extended to the
called line after the operator” has obtained
such identification of the calling line and
such information concerning the called line
as may be necessary for her pirpose, I shall
describe these intermediate circuits and ap-
paratus only to the extent that they are in-
volved in the operation which has particu-
larly to do with the disclosure of my inven-
tion. The organization which T have chosen
for the purpose of showing a specific em-
bodiment of my invention is one which uti-
lizes antomatic finder switches for finding a
calling line and for extending the calling

. line to a connecting cord circuit that is at

the time idle and available, and which uti-
lizes a plug terminal for the connecting cord
circuit, which plug terminal is inserted by
the operator into- the spring-jack of the
wanted line. Such systems, with their auto-
matic finder switches, sequence switches and
control circuits are well known, and this
specification need not be burdened with a
particular and detailed description of such a
system. : ‘

In the operation of the particular embodi-
ment of my invention illustrated, when one
of the lines calls, the associated line relay
29, 24 or 26, as the case may be,.1s endrgized,
and in closing its contacts closes a circmnit
which is effective, through intermediate cir-
cuits and apparatus that need not: here be
particularly described, in permitting cur-
rent to flow, by way of conductor 112,

“through one winding of the relay 52 asso-

ciated with the line and cord finder circuit.
This relay closes its contacts 53 and com-
pletes a circuit by way of contacts 48, 46
and 45 of sequence switch 36 to cause the

line finder switch 11 to connect with the ter- .

minals - of the calling line. The- sequence
switch 36 is adapted to rest in positions 1, 2,
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3,4,6,7,8, 9,14, 15, 16 and 17. OFf these
positions, the following are of interest in
connection with this description:

Position 1—Normal.

Position 2. -Awaiting starting cireuit.

Position 4—Hunting calling line.

Position 9—Hunting cord circuit.

Position 14—Talking.

I'do not consider it necessary to show the
connection of the circuit last traced with the
motor magnet of the line finder switch, nor
the path over which the finding of the call-
Ing line results in the sequence switch 36
being advanced through the intermediate
stages until it reaches position 9, which is
the position in which the connecting cord
circuit is hunted. The circuits for accom-
plishing this are well known in the art.

When the brush 30 of the line finder 11
comes into engagement with the correspond-
ing terminal of the calling line, a circuit is
completed that includes battery, resistance
43, sequence switch contacts 42, brush 30
and its codperating line contact, and the cut-
off relay 21, 28 or 25 of the calling line.
This energizes the cutoff relay and causes it
to disconnect the associated line relay
branch from the line.

When the sequence switch moves into po-
sition 9, the motor magnet of the cord finding
switch 12 is made active, over circuits which
need noi be described, to cause the brushes
32, 33, 34 and 85 of the cord finder switch
to enghge corresponding contact terminals
of an idle connecting cord. When' the idle
connecting cord is found, the- sequence
switch 36 is moved, by the closure-~f cir-
cuits that it is unnecessary to describe, into
position 14, which is the talking position.
I this position of the sequence switch, the
two talking conductors 65 and 66 of the
finder circuit are connected through from
brushes 28 and 29 of the line finder switch
to brushes 32 and 83 of the cord finder
switch, by way of contacts 89 and 40 of the
sequence switch, which contacts are closed
In position 14, The third conductor 64 of
‘he cirenit is closed, in this position, ‘from
brush 30 of the line finder switch to brush
34 of the cord finder switch by way of con-
tacts 41.0f the sequence switch, one of the
windings of relay 52, and contacts 50 and 51
of the sequence switch. The fourth or iden-
tifying conductor 60 is closed from brush 81
of the line finder switch to brush 35 of the
cord finder switch by way of contacts 44 of
the sequence switch, contacts 53 of relay 52,
and contacts 46 and 47 of the sequernce
switceh. o

I will be noted that the motor magnet
of the sequence switch, while the switch is

“resting in the talking position 14, is under

the control of contacts 54 of-the relay 52
by way of contacts 38 of the sequence switch
closed in position 14; so that in the talking

¢
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position relay 52 acts as a holding relay,
the deénergization of which causes the se-
quence switch to move to its next position.

The circuits of the connecting cord are

.governed by a sequence switch 165 which

has three resting positions, as determined by
the master contact 166, these resting posi-
tions being as follows:

Position 1—Normal.

Position 7—Listening-in.

Position 15—Listening-out.

When the ~ord circuit is connected with
by the cord xinder switch 12, the sequence
switch 165 is in its normal or No. 1 posi-
tion. The engaging of brush 35 of the cord
finder switch with the corresponding con-
tact of the idle cord circuit, advances Zhe
sequence switch 36 of the finder cireuit from

_its No. 9 or hunting position to its No. 14

or talking position by well-known ecircuits
which need not be particularly illustrated or
described and as soon as sequence switch 36
leaves its No. 9 position, it completes a cir-
cuit which may be traced from ground
through resistance coil 114, sequence switch
contacts 49 and 51, brush 34-and its corre-
sponding cord circuit contact, conductor 64,
contact 67 of relay 68, sequence switch con-
tacts 69 and winding of relay 113 to bal-
tery. Relay 113 in operating closes a cir-
cuit for the energization of the motor mag-
net of sequence switch 165, by way of se-
quence switch contacts 115, contacts of call-
ing plug sequence switch 118 closed in posi-

tion No. 1 of that switch, and contacts 117 1

of relay 113, which moves the sequence
switch to its No. 7 or listening-in -position.

In order to avoid unnecessary confusion
in the circuits, I have adopted the expedi-
ent. of showing, by means of circles with
appropriate numbers inclosed therein, the
positions of the calling plug sequence
switch 118 in which this switch acts to close
the path upon which the numbered circles
are placed. Otherwise, in crder to indicate
the control of the conductors by sequence
switch 118, it would be necessary to extend
them in each case to the vicinity of that
switch, which is at a point somevihat remote
in the drawing.

As soon as sequence switeh 165 moves out
of position 1, it.closes an energizing cireuit
for relay 68 -as follows: battery, winding
of relay 68, coatacts 119 of sequence switel
165 to ground. The operation of relay 68
closes a locking circuit for the velay as fol-
lows: battery, winding of relay 68, contacts
120 of that relay, and confacts 119 closed
in position 1 to 7 of sequence switch 165 to
ground. Subsequently theré' ik an alterna-
tive path closed in positions 13 to 171 of
the calling plug sequence switch 118 to
ground. This locking cireuit provides for
the continued energization of velay 68 from
the time the connecting plug 14 is inserted
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in the spring jack of the called line until
it is removed. = -

Relay 68 in operating disconnects the
sleeve strand 64 from the relay 113 and con-
nects it with the relay 121. This closes the
path of the third strand 64 of the connect-
ing cireuit that remains normally completed

during the period of extension of the call-

ing line to the operator’s circuit and to the
called line. This path is as follows: bat-
tery, winding of relay 121, back .contacts
122 of relay 123, fronf contacts 67 of relay
68, contact ,terminal and brush 34 of the
cord finder switch 12, contacts 51 and 50 of
sequence switch 36, winding of holding re-
lay 52, sequence switch- contacts 41, brush
30 of line finder switch. 11 and the associ-
ated line contact, winding of cutoff relay
21, 23 or 25 to ground. The relay 121, the
holding relay 52, and the cutoff relay are
thus kept energized while the line is ex-
tended.

When sequence switch 165 moves into po-
sition 7, it breaks the direct talking path
through conductors 65 and 66 of the con-
necting cord circuit, and substitutes a loop
which passes through contacts of certain of
the operators’ control keys 124 and 125 and
has connection with the operator’s telephone
set 16. 'This loop is controlled in the con-
tacts 126, 127, 128 and 129 of sequence
switch 165. The operator’s key 124, thus
brought into circuit in position 7 of se-
quence switch 165, is for the purpose of
connecting high-voltage current of negative
polarity with the calling line to bring about
the return of a coin which may be held in
the coin box of the line; while operator’s
key 125 is for the purpose of ringing back
on the calling line circuit.

The movement of sequence switch 16b
into position 7 brings the operator’s tele-
Phone into circuit, as above deseribed, and

also brings ‘the operator’s class-of-service:

indicating mechanism into association with
The latter is accomplished by
the closure in position 7 of the sequence
switch contacts 180 and 181. The .closure
of contact 130 completes a path for the flow
of current through conductor 61 including
relay 70 of the class-of-service indicating
apparatus, and the closure of sequence
switch contacts 131 extends the fourth or
identifying conductor 60 of the line circuit
to the class-of-service indicating apparatus.
This automatically causes the indicating ap-

paratus to operate to apprise the operator

of the characteristics of the calling line with

+ which the apparatus has just acted to con-

60

65

nect her. The manner in which the appa-
ratus acts to effect this result is as follows:

The closure of conductor 61 causes the ener-
gization of relay 70, which operates to close .

a path over which the next pick-up #1
impulse may operate the relay 71. This

path is as follows: ground, commutator
switch 110, contacts 182, back contacts 133

of relay 73, and winding of relay 71 to bat-

tery. When the first pick-up #1 impulse
flows, after relay 70 is operated, relay 71

operates, and closes a locking circuit for

itself in its contacts 134. When the con-

tacts 134 close, a path is completed for the -

flow of current through the winding of re-

lay 73 to ground by way of contacts 135 of

relay 70. "But as long as the.pick-up #1
impulse persists, no current flows through

75

the winding of relay 73, because this path is -

short-circuited by the direct path from the
winding of relay 71 to grcund by way of
the pick-up commutator 110. "But the- ter-
mination of the pick-up #1 impulse and
the opening of the direct path to ground
at 110, permits the current through the
winding of relay 71 to be diverted into the
path including the winding of relay 73 and
contacts 135 of relay 70. Thus, upon. the.
termination of the first pick-up #1 impulse,.
relay 73 is operated, and thereafter relays
71 and 73 remain locked up as long as con-
tacts 135 of relay 70 remain closed. . Relay
73 in operating closes its front contacts 133
and 136. The opening of the back and clos-
ing of the front contact of 133 transfers the

~path through the pick-up #1 commutator s

110 from relay 71 to the winding of relay
74 by way of normally closed contacts 137
of the last mentioned relay. The closing of
contacts 136 of relay 73 connects the com-
mutator switch 109 of pick-up #2 with the
winding of relay 75 by way of normally
closed contacts 138 of that relay. Relay 73
thus operates to make ready the paths over
which the pick-up #2 impulse and the
second pick-up 1 impulse subsequently
operate to control the operation pf the indi-

" cating device. :

80,

160

&
The actions described in the foregoing are

those which follow immediately upon tie
extension of the calling line to the oper-
ator’s circuit and.the receipt of the first im-
pulse from pick-up #1. The indicating ap-
paratus is now in condition to receive the
impulses of the first subgroup. The first.

impulse over .conductor 60 after the oper- j

ation of relay' 71, flows by way of contacts
139 of melay 71, through the winding of re-
lay 72, fand through the back contacts 140

of relay 74 to ground. This impulse causes”

relay 72 to close its contacts 141 and com-
plete a circuit for the operation of relay 76,
which circuit may be traced from battery
through the winding of relay 76, resting
contacts 241 of relay 77, resting .contacts

142, 143 and 144 of relays 81, 79 and 77, re-

spectively, in series, resting contact 145 of re-
lay 96 and contact 141 of relay 72 to ground.
Relay 76 in operating -closes its contacts
146 and completes a locking path for itselr

to ground by way of the winding of relay i

—
5]
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- T7, resting contacts 147°6f relay 79 and con-
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tacts 135 of relay 70, The previousty
traced path from the winding of relay 76
to ground closed in contacts 141 of relay 72,
short-cirenits the path last traced; but at
the interruption i the flow of current
which marks the end of \the first Tmpulse,
relay 72 permits contacts 141 to open, thus
breaking the short-circuit /path about relay
77 and causing that relay to operate: There-
after relays 76 and 77, constituting the firs
pair of the selected relays,-are held oper-
ated. subject to the control, of the resting
contacts 147 of relay 79 and the contacts
135 of velay 70, Relay 76 in its operated
position closes a path for the flow of current
to the first Tamp 82 of the first group of
three lamps; subject to the control of not-
mally open contacts 148 of relay 96, which
contacts are closed at a later stage of the
operaticn by the passage of the pick-up #2
impulse, as will hereinafter be described.
Relay 77 in operiting, moves its contacts
144 to switch the circuit controlled by relay
72 from the winding of relay 76 to the
winding of relay 78. Therefore, the second
impiilse of current that flows over conductor
60 in the first subgroup period and operates
relay 72, closes a path for the energization
of relay 78 that may be traced from battery
through the winding of relay 78, front con-
tacts 144 of zelay 77, back contacts 145 of
relay 96, and front contacts 141 of relay 72
to ground. The flow of current over this
path operates relay 78, which relay closes a
locking circuit for itself by way of its con-
tacts 149, the winding of relay 79, resting
contacts 150 of velay 81, and front contacts
185 of relay T0 to ground. Current is. di-
verted from the path last traced by the short
cireuit path. completed by way of contacts
45 of relay 96 and 141 of relay 72.  Upon
the termination of the impulse this short-
circuit path is interrupted and relay 79 is
operated. -Thereafter relays 78 and 79 are
Loth held np, subject to the control of rest-
ing contacts 150 of relay 81 and contacts
135 of relay 70. Relay 78 in operating

closes, In its contacts 151, a path for the sub-
sequent flow of. current throngh the second

Iamp 83 of the first group, under the control
of contacts 148 of relay 96, which are closed
at a later stage of the operation. Relay 79

in operating opens its contacts 147, thus .

breaking the locking cirenit for the pre-
viously operated pair of relays 76 and 77
and permitting those relays to fall back.

-The falling back of relay 76 opens the cir-

cult of lamp 82, so that, that lamp will not
be lighted when contacts 148 of relay 96 arve
t=3 .

subsequently closed ; and velay 77 in falling

hack discommects relay 78 from the control-
Iing ¢ireuit and connects in its place relay
80 by way of the -back contacts 144 of relay
T and front-contacts 143 of relay 79, which

1,200,788

is one relay of the pair that is now ener-
gized. ‘

The above .described operation places re-
lay 80 of the third pair in position to be
eticrgized by the closure of contacts 141 of
velay 72 resulting from a third impulse of
current over the conductor 60. When relay
72 closes its contacts 141 upon receipt of the
third impulse, a path, like that previously
traced for the operation of relays 76 and 78,
is closed for relay 80 of the third pair; and
relay - 80 closes a locking circuit for itself
in its contacts 152, which locking cireuit in-
cludes tlie winding of relay 81 and contacts
135 of relay 70. Relay 81 is short-circuited
and prevented from operating as long as
the short-circuiting path by way of contacts
145 of relay 96 and contacts 141 of relay 72
is closed, in the manner previously described,
and is operated as soon as the short-circuit:
ing path is broken. Relay 80 in operating
closes a path in its contacts 158 for the flow
of current through the third lamp 84 of the
first group, subject to the closure of contacts
148 of relay 96; and relay 81 in operating

opens, in its contacts 150, the locking cir-

cuit for the previously operated pair of re-
lays 78 and 79, and permits these relays to
fall back and open the path prepared for
the flow of current through the second
lamp 83, '

The first subgroup period is terminated
Ly the production of pick-up #2 impulse by
the miomentary closure of contacts 109 of
the commutator. It will be remembered
that relay 73 had previously been Jocked up
Lo prepare a path for the flow of the pick-up
#2 impulse by way of the winding of relay
75. Upon the passage of the pick-up. #2
impulse, relay 75 operates, closes a locking
cireuit for itself by way of its-make con-
tacts 154, subject to the control of contacts
1385 of relay 70, and also closes its contacts
155 to operate relay 96. Relay 96 in operat-
ing disconnects the circuit controlled by
contacts 141 of relay 72 from the path lead-
ing to the relays 76, 77, 78, 79, 80 and 81 of
the first group, and connects it to the path
which leads to the relays 86, 87. 88, 89, 90
and 91 of the second group. It alzo closes
in contacts 148 the cireuit for the flow of
current over whichever .of the lamps 82, 83
or 84 of the first group has its circuit left
closed in the contacts of the associated relay
76, 78 or 80. !

Asstuiming that three impulses of current
are caused to pass to the second group of
relays by way of the path controlled in the
front contact 145 of relay 90, the sclective

operation of these relays by the suceessive i

70

100

105

110

115

impulges is the same as has been deseribed |

in detail for the first group of velays, and
needs no further description. The only
point which needs to be noted in connection
with the action iu the sccond group of re-
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lays, as diStinguishéd from the action in-
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~-the first group, is that relays 88 and 90 in

operating: do not prepare :directly the cir-

“ouits for the -subsequent illumination- of

tively,

© -95, which are-operated when

their associated lamps 93 and 94, respec-
but close the circuits of these lamps
through the medium of the relays 85 and
their associated

“relays 88 and 90, vespectively, are-operated,

10

and which relays 85 and 95 also control cir-

.cuits governing the operation of inessage
~ rate-and coin' collector .apparatus, which

_circuits will be traced hereinafter.

ond pick-up #1 impulse
..'110 of the commuitator. -
way. of contacts 132 of relay 70, front -
contacts 133 -of . relay 783, resting contacts’

20

* “operated, closes _ ‘
““1n.its contacts 156, and in its front contacts .
140 completes a path for the illumination
lamip 92, 93 or 94 of the second

. '2‘5‘-

- group is held {
" of its associated relay 86, 88 or 90,

- 80.

‘85

T 1 the cyecle’
are terminated by the production of a sec-
in. switch contacts
This impulse flows

The $econd subgroup period and

by
187 of relay 74 and through the winding of

- the last mentioned relay. ~Relay 74 is thus'

2 locking' circuit for itself

of whichever ‘
' in circuit by the energization
' Rela

74 in operating also
contacts 140; opens the path for the flow of
current through relay 72, so that that relay
thereafter is unresponsive to the opening
and closing .of the identifying circuit’ 60

associated. with the calling line.- The'com-
- pletion of the cycle or group. period of the-

identifying .device’ thus: leaves- the circuit,

" of the identifying conductor 60 open in'con-

. tacts 140 of relay T4, the path of pick-up #1--

- impulse open. in contacts 137 of relay 74,
- ‘the path of pick-up #2 impulse open in con-

40

tacts 138 of relay 75,

75 and 96 locked. up subjéct to the control

of contacts 185 of relay 70.If it be as-

" gumed that there” were three impulses in

“eacl subgroup. period, it also: leaves relays

45

“.and 91 of the gecond group locked up over

80 and 81 of the first group .and relays 90

‘the. locking’ circuit . controlled in contacts

135 of relay 70, and the associated lamps 84"

and 94 burning. It also, under the same as-.
sumption,

“ground by way of contacts 140 of relay 74,

" This condition' persists and lamps 84 and:
94 continue burning as long as

“yanins energized. When that,

" energized, the opening of the holding con- .

tacts 135 opens the various locking circuits -

referred to and restotres the apparatus®to

55
60

hat relay s de-

its normal position.” = :

“: The actions described aboyve were under
the assumption that éach of the two sets of
; ulses in .
its respective subgroup period. "X shall now

counting, relays: received three im

describe briefly the action that would take

,.in opening its back

and relays 71, 78, 4, .

Jeaves relay 95 held operated by
the energization of relay 90, and the “6oin "

: ) ] "‘groups'cofrespondé with the number of im-
collector -controlling path 63 cloged to

‘pulses which are received during that sub-"

as relay 70 re- v
“vidual line, a party line or a private branch,

céived in -a subgroup period. In such’a
case, the flow of current through-identify-

mg conductor.-60, following the passage of .
-70

the first pick up #1 impulse acts, through
the medium -of the relay 72, to. close the

place if only one or two impulses were re- -

energizing circuit of the relay 76. “But, as- '

current- continues and contacts 141 of relay |
79 are held closed throughout the whole of

-the . first subgroup. period, and while this.

conidition continues relay 77 is short-cir-
cuited and cannot pull up. - The passage of ’
the pick-up #2 impulse at the end of the
first subgroup period actuates relays 75 and

‘suming that there is but a single impulse
‘in the first' subgroup period, this flow of

80

96,. as ‘previously described, and relay 96 in '
operating opens its back c¢ontacts 145. This - -

-rerhoves the short circuit from relay 77, and
-terminates the first: subgroup period with
relays 76 and 77 locked up and lamp .82 -
“lighted:. -1 there are assumed to be two

85,

impulses in the first subgroup period, the -

-opening of contacts 141 of relay 72 marking -
the‘end of -the first impulse removes the
- short-circuit from relay 77 and permits it
" {0 operate; and relay. 77 in operating pre- - -
_pares the path for the energization of relay

96

78 by the secoud impulse. Relay 79 of the .

second ' pair is kept' short ‘circuited, as

- already described, during the passage of the
..gecond impulse; but-the short circuit is re-
‘moved and relay 79 operates When pick-up

#2 impulse operates. relay 96 “to open its.
resting contacts 145 at the end of the first
subgroup period.” In operating, relay 79
opens the locking circuit, of the first pair of

“relays 76 and 775,50 that two impulses dur-.
ing the first subgroup period leave the sec-

ond pair of relays 78 and 79 locked up-and

" their -associated lamp 88 illuminated, and -

95
100

105,

the other two pairs of relays deénergized .

and their associated lamps dark.
_ The actions in the second group
ing relays, which follow the receipt of only

“one or two impulses in the second subgroup

period, are exactly. the same as the actions

‘of cbunf,ﬁ L

110

described above as taking place in the relays: ‘

of the first group. The result is that the..
1156

lamp which is left lighted in each of the two

group period, the operator being informed

group whether the calling liné is 'an indi-

exchiange line, and by the particular lamp

by the particular lamp lighted in the first -

120

lighted In the second group whether the line 7
receives fliit Tate, message rate or coin col- -

lector “servicé. -Thus, when the operator’s
set 16 -is ‘automatically -connected with the
cord circuit to which the calling line is ex--
tended -and the relay 70._is -operated, the
class-of-service indicating apparatus ismade -
operative to'cause the calling line to indi--

125
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cate to the operator, by means of the par-
treular lamps lighted, “the class of service
far which the calling line is adapted. Thus
informed, the operater is enabled to write
such  tickets' or memoranda or give- such
service as her instructions require for this
sort of a line;. AN '
‘Having learned the number of the line
that the calling line desires connection with,
the operator completes the connection by
inserting plug 14 into the sprin -Jack 15 of
the desired line. -The cireuits of the calling:
plug end of the connecting cord ‘circuit are
controlled by a sequence switch 118, the

principal resting positions of which, as de-
termined by the master contact 157, are as -

follows: - ) )
Position 1—Normal,. -
Position 2—Awaiting listening key se-
quence switeh., =~ . L
Position 5—Ringing on tip conductor.
Position 8—Ringing on tip conductor.
Position 11—Ringing on ring conductor.
Position 13—Ringing on ring conductor.
~ Position 16—Awaiting supervisory relay.
Position 17—Talking. . :
The sequence switch 118 remains in posi-

.tion No. 1 until plug 14 is inserted, when it

30.

35

moves. into position No. 2, and there waits
upon certain actions in the associaied con-
necting cord cireuit, which are not particu-
larly concerned with this invention and
need not be described, -and presently is
moved into position 5. .In this position,
ringing current may be applied to the tip
conductor of the cord by way of sequence
switch contacts 158, the ring strand of the
cord being connected to ground by way of

. contacts 159. In position 8 of the sequence

40

switch, ringing current of a different sort

may be applied to the tip strand and the

. ring strand grounded by way of .the same

45

60

163 and ‘164 of sequence switch 118.

sequence switch contacts. In positions Nos.
11 and 18, ringing current of different sorts
may be applied to the ring strand and the
tip strand grounded by way of sequence
switch contacts 160 and 161 closed in these
positions. Sequence switch 138 then moves
to position 16 where it awaits the response
of ‘the called subscriber; and upon the sub-
seriber taking his telephone from its hook,
the sequence switch moves to position 17,
which is the talking position. .

- In the talking position, the conversational

cireuit is completed between the calling and
the called subscribers by way of the wind-
ings of the repeating coil 162 and cont%(gs

e
tip strand of the talking civeuit also passes
through contacts 175 of relay -176, which
relay, with relay 167, is included in a con-

ductor extending from battery to the sl eve

14, and thence to gro nd

of connecting piu
¥ é‘relay of the called Tine.

throughi the cuto

5 Answering supervisory relay 168 and calling

.1,200,788

- supervisory ‘relay 169 are included in the

ring strands of the connecting cord circuit
in the usual manner, and control the asso-
clated answering and calling supervisory
lamps in the usual way- when the sequence
switch is in its talking position. A call
lamp 170 is also provided, this lamp being
caused to flash by a commutator 171 while
seqglence switch 118 is in its first and second
Positions, to designate to the operator the
conr.iecting cord to which the calling line has
been extended, and. being thereafter caused
to glow steadily until-the called subscriber
has answered, and the sequence switch 118
has moved into its talking position 17.
When the sequence switch 118 moved to
position 2, at the time the operator inserted
the calling plug 14 into the spring-jack 15,
it closed contacts which completed a circuit
that moved the sequence switch 165 out of
its listening-in position 7, in which it had
been standing, and into its listening-out
position 15, This circuit is ag follows: bat-
tery, motor magnet of sequence switch 165,
sequence switch contacts 172, contacts of se-
quence switch 118 closed in the second posi-

‘tion, back contact 117 of relay 113 to ground.

In moving out of its listening-in position 7,
sequence switch 165 opens, in sequence switch
contacts 131 and 130, the circuit of con-
ductors 60 and 61 extending to the class-of:
service responsive apparatus. The opening
of conductor 61 allows relay 70 to fall back
and open the locking’ and lamp circuits it
controls. This extinguishes the lamps and
restores the class-of-service apparatus to its
normal condition. o
When it is resting in its listening-in posi-
tion 7, the sequence switch 165 may also be
moved into its listening-out position over
a - circuit = which passes from battéry
through “the motor magnet of sequence
switch 165, contacts 178 of the sequence
switch and contacts of the master listening-
out key 174, If the sequence swifch 118 #-
sociated with the calling plug is in its first
position -when the master listening-out key
174 closes the circuit traced above, the se-
quence switch 165 finds a cireuit to ground
in its 15 position by way of contacts 177 of

sequence switch 165, and contacts of the -

sequence switch 118 closed in the normal

position of that switch. This condition

causes the sequence switch 165 to
through its
mal. - , .
Assuming that the calling plug 14 has
been inserted, and that the called subseriber
has been signaled
ing thys telephone
versational circuit
called subscribers’

e pass
15 position and return to nor-

from its hook, the ‘con-

stations is completed by

way of the talking conductors 65 and 66,—:

sequence switch 36 standing in its talking

position 14, sequence switch 118 standing

and has responded by tak-

between the calling and.

7)

80

85

95

100

110

115
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- sequenece -switch ‘118, ground.  This cireuit

430

. phone set ‘and of the class-of-service indi- .

-85

“their associated supervisory lamps.

- 1,200,788

in_its talking. position 17, 4nd sequence

switch 165 standing in its listening-out posi-

tion 15, in which position the pperator’s tel-
.ephone set and the class-of-service respon-

sive apparatus are disconnected from. the
‘eircuit. o : .

"~ When the subscribers have finished their
conversation they hang up their telephones,
" as a result of which the answering super-

Upon
receiving this disconneet signal, the operator

may listen-in on the circuit by pressing her

listening-in key 180.. The pressing of this
key closes the following  circuit: ground,
contacts 116 of sequence switch 165, motor
magnet of sequence switch 165, battery.- This
energizes the sequence switch and caudes it

-to move out of its listenirfg-out position 15.

‘But instéad of stopping in position 1, the

sequence switch finds a circuit in that posi-
tion as follows: hattery, motor magnet of
sequence ‘switch 165, contacts 181, contacts

closed in positions 2 to.18 6f the calling plug

canges - the sequence switch 165 to move

* . through position 1 and come to rest in its
listening-in position - 7. - “As ‘a result, by

pressing her listening-in key 180, the opera-
tor. reéstablishes the connection of her tele-

cating apparatus with the gonnecting cord
circuit, ‘and: the last mentioned apparatus

thereupon operates, in the manner already
described, o indicate again the class of serv-

© 1es of the calling line.

40

"~ If for any reason the opefatbr wishes to

-dg'so, she may listen-in and listén-out on the .

_.-conzection as many times as she cares to
*-while the cohnection is established between

the two: subscribérs’ lines, by merely press-

- ing her listening-in key 180 and her master

45

listening-out’ key -174, the sequence switch

. 185 being thus correspondingly moved to its
* lLigtening-in position 7 .or its- listening-out
" position 35; ‘and each time the sequence

50

586

65

" switch: moves” to ‘the listening-in position;
‘the lamps of the-class-of-service responsive
device again.indicate the class of gervice of

the calling line. At .the conclusion of the

.conversation between the subscribers, and .
“before taking down the connection, the op-
ergitor presses her charge key 179.” This act .-

causes the application of current to the con-
necting -cord circuit.in 4 manner which is
automatically predetermined .by the opera-

* tion of the class-of-servicé responsive appa-

to adapt the cir-

ratus, this appgga;tus‘,actin% 3 ol
arge -key to the

cuits_controlled by the.c

“'class-of service .of the calling liné in a man- .

-ner which I shall now describe. When the’
. ‘charge key 179 is pressed, it causes the op- .
eration. ¢f two relays, 180 -and- 123, the

*circuit of the last mentioned relay being fur-
* ther controlled in contacts that are closed -

AL

in position 17 of the calling plug sequence

switch 118, so that the charge key has con-

trol over the relay 123 only when the calling 7

plug ‘sequence switch. is in its talking posi-

completed ‘with the called line. Assuming

, “ that this is the condition, and that the relay
visory relay 168 and the calling supervisory .
relay 169 of the connecting cord circuit are
deénergized and cause the illumination of

1923 is operated, it moves its switch contacts
"122 -to disconnect the relay 121 from the

-tion, that is, only when a connection has been-

third conductor 64 :of the connecting- cord

“circuit, ‘and to extend the conductor -64,

~without interrupting it to a circuit having
two branches controlled in the contacts 184

‘80

and 185 of relay-196. The branch normally .
closed is by way ef contacts 184, and includes .

the winding of a relatively high-resistance
and sensitive relay 186 and a battery of, say,
twenty-four volts; while the other branch,

85

by way of contacts 185, which is closed when -
the relay 196 is operated, includes a rela- .

_tively low-resistance and insensitive relay

187 and a battery of, say, forty-eight volts.
Each of the relays 186 and 187, when it op-
erates, is adapted to operate a position reg-

90

ister 188, and this position register, in op- -

“erating, registers the connection and lights

an associated . pilot lamp: The conductor:
.64 with which one.or the other of “these
branches is connected .when the relay 123
is operated, is the third strand of the con-
necting cord eirguit, and is an extension of
-the conductor of the calling.line which in- .
cludes the cutoff relay. If the calling line
is a flat rate or coin collector line, its-third-
conductor. ‘includes only the- cutoff relay.

ter 27 is also connected with the third con-

“ductor 64 in parallel with the cutoff relay..

“This message’ register 27 may be-of a well-
known type having two windings in ‘séries,
one .of which windings is short-circuited

100

< If it is a message rate line,-a message regis- -

105

iwhen the register operates to permit an in- - -

creased flow of current over the circuit.
When the line is a message rate line with the
‘message register 27 -connected, ‘the branch

-that includes the winding of relay 187 and

110

the forty-eight volt battéry is-included in the

circuit. .The relay 187 is of such low resist-
ance that it is not operated by the current

-which flows when both windings of the mes-
sage register 27 are included ‘in the circuit. ..

‘But when the message register acts and

short-circuits one of its ‘windings, the in-
creased flow of current is sufficient to oper-

" “ate the relay 187. As a result, the relay 187

acts to operate the position register 188 and -

_the associated pilot lamp only after the mes-
C 128

sage register 27 has operated. .

120

-If the calling ‘line is ot a message '_i;ate'."

line, the relatively high resistance and more -
sensitive relay 186 is included in the circuit

of the third strand or conductor 64, so that.
when the relay 123 operates as & vesult of -
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the depression of the charge key - 179, the

- relay 186 acts to operate the position regis-

L5

20

ter 188 and light the associated pilot lamp -

without wzutmfr for the operation of some
other device such as the message register 27.
Thus one of the branches, that which in-
cludes the contacts 185, the winding of the

.relay 187 and the forty- elofht volt battery, is

adapted to the circuit conditions present in
message rate lines; while the other branch,

. that -which 1ncludes the contacts 184, the

winding of relay 186 and ‘the twenty- “four
volt battely, is adapted for the circuit con-
ditions that are present in lines other than
message rate. Which one of these branches

‘is operatively associated with the circvit at

the time the operator presses her charge key
179, is automatically determined by  the

class-of-service. responsive device, through -

the mediune of the relay 196, which controls
the two branches. If the cg.lhnd line is not

. a message rate line, the relay 196 is not en-

25

30

* sequence switch 165, conductor 62,

35
40
45
" 50
55
60

65

ergized. But if the calling line is o message

rate line, when it is first brought into_o‘peri}#
tive relation with the class-of-service indi--
cating ‘apparatus, that apparatus operates,

as hereinbefore set forth, to leave the relay
85 energized at the end of the cycle of opera-
tion, and thus to complete the circuit of con-
ductor 62 in which the relay 196 is included.
This path for the opération of the relay 196
is as follows: battery, winding of relay 196,
contacts 182 of said relay, contacts 183 of
cont‘u‘ts
of relay 85, front contacts 140 of relay T4,
to ground.
ates relay 196 to connect with the circuit
the branch including the relay 187, and also
closes a Tocking cireuit for relay 1 196 by way
of its contacts 203 and contacts 119 of se-
quence switch 165 to gr ound. This locking
circuit also has a path to ground thIOUO'h
locking contacts 120 .of relay 68 and con-
tacts of the calling plug sequence” switch
118 that ave held closed in positions 1%} to
17} of that switch j that is, from the time the

switeh leaves its nolxn.\l posmon until” it

moves out of its talking position. Thus the
identification of the mlhn(f line as a meas-
ured service line causes the relay 196 to op-
erates and - refiain. operated thereafter until
the comnnection is taken down, and in_its

-operation to umnect in eircuit the p.utlcu-'

lar apparatus that is adapted for coBpera-

tion with the charge mu'humsm of message

rate lines. - Retuumw now to the other IGLLY
189 which is opemted when the operator de-
presses her charge key 179, this relay, in
1ts contacts: 190, brelks the tlp conductor 66
of the (onne(,tln‘r ccord cireuit, and connects
the portion that extends to the calling line

~with a branch which includes nor mally open

contacts 191 of relay 192, the w mdnw of a
pilot relay 193, and pwtectl\ (3 lamp, and
cxtends to the poswn(, pole of a high poten-

tial source of current.

The closure of this circuit oper-
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The current that,

flows by way of {his path to the tip con-

ductor of the calling hne is for the purpose
of operating the: coin-box mechanism at
the subscriber’s station to collect the de-
posited coin.
seriber’s

when high potential current of the opposite
polarlty is applied to the calling line by
way of the operator’s key 124, under control
of the relay 194 operated in_the listening
position of the sequence’switch 165, is well

we
The mechanism at the: sub- .
-station involved in this operatlon,- »

and in the operation of returning the, coin

-3
P~

known in the art, and need not be partldu-r ‘

larly shown or descrxbed -
‘Whether or not current for collecting the

80

coin is applied by relay 189 when the opera-

tor presses her charge key 179, is determined.

by whether or not the relay 192 is operated;. .

. and this in turn is determined by whether or
not the conductor 63 has been closed in the

operation of the class-of-service indicating
apparatus. The closure of conductor 63 1is
effected by the operation of the relay 95,
and this in turn is brought ‘abeut by the ac-
tion of the class-of-service responsive appa-
ratus hereinbefore described if the calling
line is-a coin collector line. If it 1s, a circult
is closed for the enevgization of the relay
192 as follows: battery, winding of relay
192, contacts 195 of that relay, contacts 198
of the sequence switch 165, conductor 63,
front -contacts of relay 95, front contacts
140 of relay T4, to ground. The operation
of the relay 192 opens the path traced above,
and closes a loclmw path by way of contacts

197 of the relay and contacts 119 of the se-

quence switch 163, to 0‘101111(1, an alternative
path to ground bomfr provided by way of
locking ((mtacts 120 of relay 68 and contacts
closed in position 1§ to 174 of the calling
plug sequence sw 1tch 118. Thus‘ if the call-
ing line is a coin collector line, the path for
the application of the coin collecting current
is automaticallv prepaved by the action of

the class-of-service responsive device, so that .
when the operator presses her charge key
179 and thus operates relay 189, the -coin
collecting current flows out to the calling
subscriber’s station and there operates the:

coin mechanism; whereas; if the calling line
Is not a coin collcctm line, the operation of
the charge key does not apply the high po-
tential coin collécting current. _
operator has pressed the charge key, which

After the

90

95°

100

105

110

115 .

120

brings about in the manner described the -

application of the sort of charge current to

the calling line for w lich the class. of serv-'
“ice of the line adapts it, slm withdraws the

pluge14 from the }dck 5. This starts a
traineof operations governed by the sequence
switches, in a manner which need not be de-
seribed, that results in all of the apparatus
involved in the connection being returned to
its normal condition.

123
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What is claimed is: S
" 1. In a telephone system, the combination
with a plurality of telephone lines, an iden-’

“tifying device, means for causing said device

to produce a plurality of different character-
istic groups of impulses, each of said groups
of impulses being impressed upon the lines

~ of a particular class to distinguish and iden-

1@

- means for causing the temporary association
-of said indicating device with any of said

15

tify them from the lines of another class, and
an indicating device selectively responsive -
to the different groups of impulses and

lines. . ) T,
2. In a telephone system, the combination.

. with a plurality of lines divided into groups,
- of a device for producing different charac-
. teristic groups of impulses and to apply said.

20

groups to the different.groups of lines to
distinguish the lines of one group from the

- lines of -another, an operator’s position,
- means for extending any one of said lines to

25

30

-85

--ent classes of service, class-o

said operator’s position; and an' indicating.
device at said position arranged to display a.
different signal for each of said character-

" istic groups of impulses and means for caus-

ing said indicating device to be brought tem-
porarily into association with any. of said”.
8. In a telephone system, the combination
with a-plurality of lines ad_aé).ted‘foffdiﬁer-
f-service 1denti-
fying means associated with each of said
lines, a class-of-service responsive device,
means for bringing said class-of-service re-
sponsive device temporarily into association

~ -with any of said lines, and signal mechanism_
" controlled in. its operation by sg;d‘,class-off.

40’ - " . . B
" with a plurality of telephone lines, of an

service responsive device. -

4. Tn a telephone system, the combinf:‘x.tion

" idenfifying device common to said lines for.
. producing trains of impulses, each train con- .

50

45"

b5

60

65

sisting ‘of a succession of characteristic.
groups of impulses, said trains of impulses
being impressed upon .the ‘various lines to
identify them, a responsive device, means
for bringing said responsive device tempo:
rarily into association with any one of said
lines, and means for making the responsive
period of said résponsive device coextensive
with the ‘period of production df a single
group of a train. o

.5, In.a telephone systemy the__cémbination

with a telephone line, an woperatorfs position,

“and a trunk for extending said line to said

operator’s position, of an identifying de-
vice for producing and applying to said line
a train of characteristic groups of impulses,
a responsive device at the operator’s posi-
tion, means for bringing said responsive de-
'vice temporarily into association with the ex-
‘tension of said telephone line, and means for
‘rendering said responsive device responsive
at the start of 2 group of impulses,

6. In a telephone éystém; the combination

18

with a telephone line, an operator’s position

and a trunk for extending said line to said

operator’s position, of an identifying device
for producing and applying to said line a

responsive device at the operator’s pesition,

~means for bringing said responsive device
“temporarily into association with the trunk .
‘extension of said telephone line, and means

70

-train of characteristic groups of impulses, a

75

to render. said responsive device responsive. .

during the period of production of a single’

group of impulses of said train. -

7. In a telephone system, the combination
" with a telephone line adapted for temporary
-extension to am operator’s: positior(li' of an’

identifying device for producing and -apply-
ing ‘to said line a train of characteristic

- groups of impulses, each of said groups be-

ing made up of subgroups of impulses, & re-
sponsive device at the operator’s position,

temporarily into association with said line,
means. for making the operative period. of

‘said responsive device coextensive with the

period of production of a single group of

‘impulses of said train, and means for render-
ing said device selectively responsive with-

respect to the subgroups of impulses. .-
8. In a telephone system, the combination

“with a plurality of telephone lines adapted
" for different classes of service, of a class-of

service identifying device common to said

lines for producing a plurality of charac- .
* teristic trains of impulses, each of said.trains
‘being divided into groups and subgroups
“by pick-up impulses, and said different char- .
-acteristic trains being applied to the differ- .
_ent lines to.identify them with respect to:
their class of service, a class-of-service re-

sponsive device, means for bringing said class-
of-service responsive device temporarily into
association with-any litie, and means con-
trolled by said pick-up impulses for making

"the operative period of said responsive de-

80

‘85

‘means for bringing said responsive:device .

90
95

1'00

105

110

vice coextensive with the period of produe- -

tion of a single group of said series, and for

making said responsive device. selectively re-

‘sponsive with: respect to thesubgroups of

each group. . - .~ - .

9. In a telephone system, the combination
with a plurality of telephone lines differing
in -their characteristics, identifying means

associated with each line, and an indicating

device responsive to said identifying means:

and means for bringing said indicating de-
vice into, tempdrary association with any of
said lines, said indicating device comprising
a plurality of signals-and electrically ac-
tuated mechanism for selectively displaying
the same under the control of said identify-
ing means. T o :
0. In a telephone system, the combina-
tion with a plurality of lines adapted for’

different classes of service, of means for im-

120 .

125
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pressing upon each line an electrical condi-
tion characteristic of the class of service for
which said line is adapted, a class-of-service
responsive device, means for bringing said
class-of-service responsive device into tem-
porary association with any of said lines,
and signals controlled thereby, said respon-
sive device being operated, urider the control
of the characteristic electrical current flow
in the particular line with which it is as-
sociated, to selectively display signals corre-
sponding to the'class of service of said line.

11. In a telephone system, the combina-
tion with a plurality of lines having differ-
ent characteristics and adapted for tempo-
rary extension to an operator’s position, of
a group of signals at the operator’s posi-
tion for indicating the characteristics of an
extended line, an identifying device for-im-
pressing upon each line an electrical condi-
tion corresponding to the special character-
istics of said line, and electrically actuated
mechanism responsive to said electrical con-
dition of an extended line for selectively
controlling said signals.

12. In a telephone system, the combina-
tion with a calling line, class-of-service
identifying means associated with saic line,
an operator’s position, operator’s equipment
including a class-of-service indicating device

‘at said operator’s position, automatic means

made operative in the calling of said line
for extending the line to said operator’s
equipment to produce. a class-of-service indi-
cation at said position, a called line, means
under the control -of the operator for ex-
tending said calling line to the called line,
automatic means for disconnecting the oper-
ator’s equipment and rendering the class-of
service indicating device inoperative upon
the extension of the calling line to the called
line, and a switch under the control of the
operator for reconnecting the class-of-serv-
ice indicating ‘device to the calling line
to bring said indicating device again under

.the control of said identifying means.

13. In a telephone system, the combina-
tion with a plurality of telephone lines, an
operator’s position, and means for extend-
ing any one of said lines to said operator’s
position, of a_class-of-service identifying
device for producing and applying to ‘said
lines different trains of characteristic
groups of impulses; each of said trains being

divided into groups and subgroups by pick-

up impulses. produced by said device, a
class-of-service indicating device, means for
bringing said class-of-service indicating de-

vice temporarily into association with the’

extended line at the operator’s position, said
indicating means comprising a group of sig-
nal devices divided into subgroups corre-
sponding with ‘the subgroups of impulses
in a train, an electrically actuated switch
actuated by the first pick-up impulse re-
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ceived after the indicating device is brought
into- association with the line for rendering
the first subgroup of signal devices selec:
tively responsive to the first subgroup of
impulses, an  electrically actuated switch

76

operated by the second pick-up impulse for -

rendering the second subgroup of signal de-
vices selectively responsive to the second
subgroup of impulses, and an electrically
actuated switch. operated by the pick-up im-
pulse at the end of .the group of impulses
for vendering the signal devices unrespon-
sive to further impulses in the train.

14. In a telephone system, the combina-
tion with a telephone line, an operator’s po-
sition, and means for extending said line to
said operator’s position, of a class-of-service
identifying device for producing and apply-
ing to said line a train of impulses divided -
by pick-up impulses into groups and sub:
groups, a switch operated as an incident
to the connection of the operator’s equip-
ment with the extended line, and a class-
of-service indicating device at the operator’s
position brought into operative association
with said extended line in the operation of
said switch, said class-of-service indicating

75

80

93

device comprising a group of signal devices -

divided into subgroups corresponding with
the subgroups of impulses in a train, an
electrically actuated switch actuated by the
first pick-up impulse received after the in-
dicating device is brought into asseciation
with the line for rendering the first sub-

group of signal devices selectively respon-

sive to the first subgroup of impulses, an
electrically actuated switch operated by the
second pick-up impulses for rendering the
second subgroup of signal devices selec-
tively responsive to the second subgroup of
impulses, and an electrically actuated
switch operated by the pick-up impulse at
the end of the group of impulses for ren-
dering the signal devices unresponsive to
turther impulses in the train.

15. In a telephone system, the combina-
tion with a pluwality of terminating tele-
phone lines, means for extending the cireunit
of any one of said lines, a class-of-service
identifying means associated with each line,
a class-of-service responsive device, means
for bringing said device into temporary as-
sociation with the extended line and respon-
sive to the identifying means associated with
said line, and a switch for controlling the
circuit of said line, said switch being con-
trolled in its operation by said responsive
device. :

16. In a telephone system, the combina-
tion with an operator’s position, of a tele-
phone line temporarily extended’ thereto,

- class-of-service identifyin-g means aseociated

with said line, a class-of-service responsive
device at the .operator’s position temporarily
assoclated with gaid extended line and re-

100
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.sponsive to the class-of-service identifying-

means associated with said line, and-a cir-

“cuit for applying controlling current to said

_-identifying means assoclated with said line,
.a class-of-service responsive device; means

10

line, said circuit being under the control
of said class-of-servicé responsive device.

17. In a telephone system, the combira-
tion with a telephone line,.of class-of-service

for bringing said device into temporary. as-

sociation with said line, and a switch for'

_applying controlling current to said line,
- said switeh being under the control of said

15

responsive device. . . N
- '18. In a telephone system, the combina-

tion' with "a  telephone line, of . class-of-°

service identifying .pieans associated with

" said line, a class-of-service responsive de-

20

vice, means for-bringing said device into
temporary association with said line, and a

" switch controlled by :said responsive device
* for controlling the circuit of said line.

25

19. In a teTephone ‘system, the combina-

‘tion with a connecting circuit, of a plurality
of lines severally adapted to be extended.
_therete, identifying -means associated “with
‘each. line, a responsive device, means for

" bringing said device info operative relation

30

with 'saild connecting circuit, and responsive

to the identifying means of the extended

" line, and a switch controlled by said respon-

35

490
45

50

55.
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" fying means common- to all of the lines of

sive device for controlling the circuit of said
line. -~ 0

- 20. In a telephone -system, the combina-
tion with a plirality of lines extending to
‘a -central office, ' identifying means asso-

ciated with each line at the central office,

. a responsive device, means for-bringing said

device into temporary association with any

of said lines, said device being responsive to:
_the identifying means of the. associated.
ling, and-a switch controlled by said respon--

sive device for controlling the circuit. of
the associated line.. 3 ‘

- 91.-In atelephone system, the combina- .

tion with- a plurality of lines extending to
a central office and divided into groups at
the central office with respect to their class

of ~ service, . class-of-service °identifying .

means common to all of the lines of each

‘group, a class of service registering device, -
means for bringing said device into tempo-.

rary association with any of said lines and
responsive to the identifying means of such
line. - = , .

929. In a telephone system, the combina-

tion with a connecting circuit, of a plurality .
‘of liries -severally adapted to be extended
thereto, said lines being divided into groups

with respect to their class of service, identi-

- each ‘group. and different in character from

65

the identifying means for. the lines of an-
other group, -and a- class-of-service indicat-
ing device associated with said connecting

circuit and means for displaying a distine-
tive signal in response to-the -identifying
medns. of-each of said groups. . -~ ¢ -

28; In a telephone system, the combina-

“tion with & plurality of lines differing in

their characteristics, a line identifying, de-
vice for producing a plurality;of trains of
groups of impulses, each of said trains dif-

fering from the others in the number of im-
_pulses in.its group, said trains being-im-

pressed upon the various lines to distinguish

and identify them, an indicating device, and-

s

75

means for bringing said device into tempo-.

rary- association with any of said lines, said’

device comprising signals successively made

responsive by said means to the successive.
impulses of a group, whereby the particular.

signal made operative corresponds with:the
numberof impulses in the identifying group.

- 24, In a telephone system, the combina- g

tion with two telephone lines, electromag-

" netic mechanism associated ‘with one of sald

80

lines, a class-of-service identifying meansas- .~
sociated with said lines for identifying them -

with respect to the presence or absence of said ¢
associated electromagnetic mechanism, aclass-
of-service responsive 'svice, means for bring-.

ing said. device into temporary association

with either of said lines, a source:of current
for operating said electromagnetic. mecha-
nism, and a switch controlled by said respon-

oy
01

sive device for permitting the application of |
said operating current totheline havingsaid

associated electromagnetic mechanism and
preventing its application to the line unpro-
vided with said mechanism. - -

200

.25. In a telephone system, the combina-
‘tion with an identifying mechanism for pro- -

ducing pick-up impulses and trains of count-

ing impulses, each of said trains having a :

number of impulses in a given interval dif-

. ferent from the number of impulses in each

other train, a plurality of ‘telephone lines to

variously applied for identifying the same,

. which said.trains of counting impulses are -

110

an-electrically. actuated counting device, an

-energizing -circuit for the same, and eléctro--

magnetic mechanism controlled by said pick-

up 'impulses for bringing said:energizing’

circuit into operative relation with a par-

ticular one: of ‘said telephone lines during -

the interval between two successive pick-up
impulses, whereby the number of counting
impulsés applied to the line during said in-

terval is measured by said counting device. -
26. In-a telephone system; the combina~

tion with & circuit, and a plirality of tele-

phone lines severally adapted to be extended.

thereto, of an identifying device cpmmon-

to said lines for applying to each linqa pre-

125

‘determined: number of impulses for. its iden-- - -

tification, and an electrically actuated counts’
ing mechanism associated with said connect-: -
ing circuit with means for -rendering -said:

-mpchanism selectively responsive to the iden-

180
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tifying impulses applied to- the various
- lines which may be extended to said.circuit.”
© - 27.dn-a telephone system, the combina-
tion with a connecting circuit and a plural-
ity of telephone lines adapted severally to
be extended thereto, of an identifying de-
vice for producing a plurality of trains of
counting impulses, the impulses in each of
said trains being different from those in the
other trains with respect to fheir arrange-
ment ‘and timing, an indicating device as-
sociated with said connecting circuit, said
indicating device comprising a plurality of
electrically ‘actuated counting mechanisms,
an electrically actuated switch for control-
ling the operation of said counting mecha-
nisms, said switch being responsive to the
“train of identifying impulses in the line to
which said connecting circuit is connected,
an electrically actuated switch for placing
said counting mechanisms successively un-
der the control of said first mentioned elec-
trically actuated ‘switch, and means con-
trolled by said identifying device for caus-
" ing the operation of said second mentioned
electrically actuated switch, whereby differ-
ent impulses in a train of counting impulses
are . caused to flow jto different counting
mechdnisms. - : _
28. In a telephone system, the combina-
tion with a plurality of lines, an extension
circuit for said lines, and a group of signals
associated with said extension circuit, of a

cireuit interrupter for selectively controlling -

the operation. of said signals for the purpose
of indicating the characfer of said lines in-
cident to the extension thereof. :
29. In a telephone system, the. combina-
tion with a plurality of lines, and an ex-
tension circuit for -said lines, of an_ indi-
_cating device associated with said extension
~cireuit, said device comprising -a plurality.
of groups of signals with apparatus for op-
“erating the same, and identifying means as-

4o sociated with each of said lines for bringing

about the display of a particular signal in
‘each group to identify an extended line.

. -30.-In a telephone system, the combina-
tion. with a plurality of lines, and an ex-
tension circutt:for said lines, of an indi-
cating -device associated with said extension
circuit said device comprising a plurality
of groups of signals with apparatus for op-

erating’ the same, identifying means asso-

ciated, with each of said lines and adapted
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to produce impulses for the operation of the
signals of said groups, and an automatic
switch for directing said identifying im-
pulses to said groups in succession to cause
the display of a signal in each of said
groups. :

31. In a telephone system, the combina-
tion with an operator’s circuit and a plu-
rality of lines severally arranged to be ex-
tended thereto, of a commntator device asso-
ciated with said lines, indicating devices
associated with said operator’s eircuit, and
means controlled by said commutator device
incident to the extension of a line to said
operator’s circuit to selectively actuate said
devices to indicate the character of said ex-
tended line: .

32. In a telephone system, the combina-
tion with.an operator’s circuit, and a plu-

rality of lines arranged severally to be ex-

tended thereto, of a commutator device asso-
ciated with said lines to supply to the same
impulses of identifying current, said im-
pulses differing for the different lines and
being applied in“a constant succession of
cycles, Indicating devices associated with
said operator’s circuit, and means controlled
by said commutator device incident to the
extension of a line to said operator’s circuit
to actuate one or more of said devices during
the period of one of said cycles to indicate
the character of said extended line.

38. In a telephone system, the combina-
tion with an operator’s circuit, of a plu-
rality of lines severally adapted to be ex-
tended thereto, a constantly operating com-
mutator device common to said lines for
producing a controlling impulse and a plu-
rality of different identifying impulses in
each cycle of its operation, said identifying
impulses being applied to the different lines
for their identification, an indicating device

agsociated with said operator’s circuit for

giving different signal indications corre-
sponding to said different.identifying im-

pulses, and means controlled by said con- -

trolling impulse to establish an operative re-
Iation between said indicating deviee and
the identifying impulses of an_exténded line
during one cycle of operation of said com-
mutator. ' ‘

In witness whereof, I hereunto subseribe
my name this 21 day of May A. D., 1915,

SAMUEL BYRON WILLIANS, Jr.
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