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Israel H, Henry, East Orange, N. J., assignor to

Bell Telephone Labsratories,

Incorporated,.

New York, N. Y., a corporation of New York
Application May 19, 1950, Serial No. 163,029

7 Claims,
1

"This invention relates to dial telephone sys~
tems and has for its object to guard against errors
in charging for calls in such systems.

In telephone systems -employing automatic
message accounting equipment, the identity of
the subscriber’s line to which a call is to be
charged must also be determined automatically.
In certain cross-bar telephone systems the line
switches which extend the calling line to the dis-
trict junctor are controlled by.a line link .con-
trol circuit, which .cooperates with a sender link
centrol circuit to-operatethe sender link switches
to connect the calling line with an idle sub-
scriber sender. In order ito operate the proper
line switches, the line link control circuit identi-~
fies' the location of the calling line and then
passes this identification through the sender
link control circuit to the selected subscriber
sender. Subsequently this infermation is trans-
ferred to a transverter, which employs: a trans-
lator to translate the line location into & directory
number, and controls a recorder to record the
directory number on the accounting tape.

The line location identification: is made up -of
three items of information, namely, the horizen-
tal.group in which the calling line appears, the

vertical group in which the calling line appears,.

and the vertical file which shows the position
of the line within the vertical group. The ver-
tical group identification includes three digits
which may be tens and units digits of the frame
number and - the position -of the vertical group

on the frame or may be an arbitrary three digit

number given to the wvertical group. Imall, there-
fore, five items of information appear at. the

transverter, each of which is recorded in the two-:

out~of-five code. In the transverter a check is
two elements and not more than two.elements,
and if such is not the case a trouble indicator is
called in which makes a record of the items as re-
ceived.

If the frame identification is corr ectly received,
the tracing of trouble on one of the other items
is not too difficult, but if a part of the frame
identification is incorrect, the tracmg of ‘the

_ trouble-is a tremendous task.

To simplify the tracing of such troubles, in ac-
cordance with the present invention, means ispro-
vided for checking all line-identifications for:cor-
reetness of code'as they pass throuﬂh a sender
link -control eircuit.

The trouble 1ndlcat1on set up on the trans—
verter trouble indicator includes. the identity of
the-district- junctor over which the call was ex-

(CL 179—18).

: 2

tended and the frame on which the distriet
junctor-is located. ‘There-is a sender link and
controller circuit-for-each distriet junetor frame
and a trouble indicator common to sender link
control -circuits.

In accordance -with the present invention
means-is-provided -in the sender link and con-
troller eireuit frouble indicator to indicate the
line location for eaeh call -‘whieh brings in that

;. trouble indicator:

In addition meansis-provided to make the line
location registers of the sender link and con-
trofler--eireuit - trouble--indicater individual to a
particular controller cireuit and while- so. made

5. individual to check that each register receives

two and only two code signals:

Under this condition the release-of the sender
link and -controller circuit is made to depend on
the-correet -operation of the line losation regis-
ters. -

While the line location registers are associated
with a particular sender link and .controller cir-
cuit, the trouble indicator may be used by .other
sender link- and controller :cireuits to record
troubles. If the line location registers detect a
fault in the line identification circuits, the
trouble indicator is immediately connected with
the particular sender link and controller circuit to
indicate all of the equipment in use on the call,

_which includes the line link frame. If thedrouble

indicatoer is in use with another sender link and
controller circuit it is forcibly released there-

from.

35

- made that each item received comprises at least -

40

45

50

55

These and other features-eof the invention will
be more clearly understood from a consideration
of the following-description in eonnection with
the drawing in which:

Pigs. 1-and .2 show a plurahty of subﬁcmbers
lines, primary and- secondary -line switches for
serving such lines and a district junctor to which
the lines. may.be connected;

Figs. 3 and 4 show the primary and secondary
sender links for connecting a calling line with

.a subscr1ber -sender;

Fig, 5 shows. the line link circuit and the link
control connector;
Figs. 6,7, 8,9 and 13 show the sender link con-

‘trol circuit;

Figs. 10,11, 16 and 17 show the hne link control
circuit; . .

Figs. 12,-14, ‘15 18, 18. a:nd 20 show th'= tmuble
indicator; -and- ’

“Pig. 21 shows-the manner: m whlch Fzgs 1 1;0 20-
should be arranged.
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3
Operation of controller circuits

The operation of the line link and controlier
circuit and sender link and controller circuit is
described in detail in the application of W. W.
Carpenter et al., Serial No. 759,402, filed July
7, 1947, and therefore will only be briefly out-
lined at this time. Except for the figure identify-
ing numerals, the same designations have been
used for convenience in referring to the
Carpenter et al. application.

‘When g subscriber, for example the subscriber
at substation S(1) initiates a call, the associated
line relay 1.889(1) is operated, grounding the two
conductors 51 and 52. Ground on conductor
$2, which is common to all lines appearing in
one switch, initiates the operation of the line
link and controller circuit operating " relays

10

15

FAG(5) and FB(5) to identify the herizontal

group within which the calling line terminals
are located. Assuming that the home control
cireuit is available, the operation of relay HAL(5)
operates the link control conuector represented
by box 558 after which gate relay GTA() is op-
erated, followed by relay HGH8(2) individual to
the identified horizontal group.

With relay HG8(2) operated, conductor §2 is
extended to the winding of vertical group relay
V8(10), to identify the vertical group within
which the calling line is located, which operates,
followed by relays H8(2), VS(10) and VE(0).
With relays HG§(2), VE(10) and VO(0) op-
erated, relays HM88(1) and LR38(1) are op-
erated, individual to the group of ten lines ap-
pearing in the one switch and therefore occupy-
ing the identified vertical group within the iden-
tified horizontal group.

With relay LR80(1) operated, conductor 5,
which is individual to line S(1) is extended to
the winding of relay LT8(10) to identify the
vertical file, that is, the position of the calling
line in the identified group of ten lines.

As soon as relay HG8(2) is operated, the test
for o sender link and controller circuit is started.
This test includes testing for a group of district
junctors including idle junctors, a sender link
and controller circuit which is idle, idle sender
links and groups.of senders including idle send-
ers. When a sender link and controller circuit

and district junctor have been selected, relays ;

DA(16) and DFE(16) in the line link and con-
troller circuit are operated to connect the line
link and controller circuit with the sender link
and controller circuit, and relay G(6) in the
sender link and controller cireuit is operated to
extend a plurality of .control circuits from the
line link and controller circuit to the sender link
and controller circuit. ‘

One of the relays BA(8) or BB(8) is then op-
erated by the line link control circuit to select
a subgroup of distriet junctors. Assuming that
relay BA(6) is operated, it in turn operates re=-
lay DA(6), after which a preferred idle junctor
is selected, operating one of the relays D8(13)
to D8(13), for example, relay DO(13).

The operation of relay G(8) also initiates the
selection of a group of senders resulting in the
operation and locking of one of the relays

SG8(13) to SGE(13), for example relay SGE(13) -

which in turn operates relay C8(8) which is in-
dividual to the selected group of senders and
serves to set up a plurality. of control circuits
between the sender link and controller -cireuit
and the selected group of senders. - With re-
lay C8(8) operated, an individual sender is se-

20

25
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70

75

4

iected, operating one of the relays S88(9) to
S09(9), for example relay S86(9). When an
idle sender has been selected, the primary and
secondary sender link switches (Figs. 3 and 4)
are operated to connect the selected sender with
the selected district junctor affer which relay
RI.(14) is operated and the control- circuits re-
lease.

During the operation of the line link and con-
troller circuit and the sender link and con-
troller circuit, the calling line is identified in ac-
cordance with its location on the line link frame
and this identification is transferred to the send-
er. For this purpose, relay HE(2), which is op-
erated under the control of the horizontal group
identifying relay HA8(5), is used to provide the
horizontal group information. Relay VC8(17)
is operated under the control oi the vertical
group identifying relay V§(10) to provide the
vertical group information and the vertical flle
identifying relay LTH(10) also provides the ver-
tical file information. Two contacts on each of
these relays are cross-connected to two ouf of
a corresponding group of five conductors {o set
up the information according to the two-out-of-
five code, which will be explained hereinafter.
Relay VCI(17) is eguipped with two additional
pairs of contacts which are cross-connected in
accordance with the two digits of the number of
the frame which the relay serves and which may
be assumed to be 98, When a group of district
junetors has besn salected, the corresponding dis-
trict group relay, for example relay DGE(17) is
operated to extend the five sets of conductors
to the sender link and controller circuit.

The two-out-of-five code uses five elements
numbered ¢, 1, 2, 4 and 7, the two elements used
to represent a digit adding to the value of the
digit except in the case of the digit 0 which is
represented by elements 4 and 7. Since the
code for the digit 0 in the two-out-oi-five code
is 47, relay VC8(7) grounds frame tens con-
ductor {787 and the “four” conductor in the
group 1788 to 1797, frame units conductor 1717
and the “four” conductor in the group {1i{§ to
1717, vertical group conductor {727 and the
“four” conductor in the group {728 to 112%7. Re~

“lay H2(2) grounds horizontal group conductor

287 and the “four” conductor in the group 280
to 287 and relay LTH(10) grounds conductor
{867 and the “four” conductor in the group {450
to 1897,

In the sender link and controlier circuit, re-
lay GR(6) is operated by relay G(6) and relay
CRA(8) is operated by relay C8(8). With relays
GR(16) and -CRE&(8) operated, the five sets of

-identifying conductors are extended to the

sender where a registration is made of the line
identification. Subsequently the sender trans-
fers the line identification to the automatic mes-
sage accounting equipment.

It will be seen that no means is provided fo
determine whether these line identification cir-
cuits are complete in the two control circuifs.
This is also true in the sender, bué in the auto-
mavic message accounting equipment as abovs
menticned the circuits are checked before a record
is made and a trouble record made if the in-
iormation is incomplete. ZXowever; the loca-
tion of the cause of such incompleteness may be
extremely difficult.- to determine. Means. has
therefore been provided to use the sender link
trouble indicator to assist-in finding the trouble,
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General use -of sender: link antl conitroller-circwit
trouble-indicator

The sender link trouble.indicator is .ordinarily

called in when the sender link and. controller ¢ir-
cuit fails to release within a reasonable time. As
soon as the group relay G{(8) operates, it grounds
conductor 238 causing operations in the .part. of
the sender control circuit represented by .rec-
tangle 1468 which result in grounding conductor
241-and operating off-normal relay ONi(13). Re-
lay-8N+# (13) in turn grounds conductor -1300 com-
pleting a cireuit to battery through the winding
of relay TS(14) causing the.latter.relay to oper-
ate.

Relay TS(14) starts timing the operation of
the sender link and controller circuit by con-
necting battery, through resistance, 40 .the.con-
ductors (484, 1402, {403 and 1404 extending to
the windings.of relays W(14),%7(14), WA(14):and
ZA(14). 'The first closure.of -the contact of in-
terrupter CB(14), following +the -operation .of
relay TS(14), completes -a cireuit from .ground
over interrupter CB(14), -conductor 1405, -con-~
tact 1 of relay W(14), winding of relay W(i4)
to battery on conductor {4904,
erates and locks .over .its -contact -2 {o-ground,
and at the same time connects ground-over its
contact 2 to the winding -of relay Z(14) prepar-
ing -an operating circuit for relay Z(14), which
is ineffective at this time -since ground con-
nected to conductor 1485:by interrupter CB(14)
extends over contact 3 of relay -Z(14) -to con-
ductor {482 in shunt of the winding of relay
Z(14) .so that relay -Z(14) cannot -operate.

When interrupter -CB(14) opens its .contact,
relay Z(14) operates. With relay Z(14) operated,
a circuit is closed from -ground -over contact 2
of relay Z(14), contact 4 and winding of relay
WA(14) to battery on .conductor I403. Relay
WA(14) -cperates and locks to-ground -over .ibts
contact .5, at the same time preparing a circuit
for relay ZA(14) from ground at .contact 5-of
relay WA(14), winding of relay ZA(14) to bat-
tery on conductor 1484. However, ground is-also
connected over contact 2 of relay Z(14), contact
§ of relay ZA(14) to-conductor 1404 in.shunt
of the winding of relay ZA(14) so that this relay
cannot operate at this time.

The next closure of interrupter -CB(14) con-

neects ground to conductor 1485 and thence over *

contact 4 of relay Z(14) to conductor .i40{i in
shunt of the winding of relay W.(14) -causing.re-
lay W(14) to release. Relay W(14) in releasing
opens the operating -eircuit of .relay -Z(14) bub
relay-Z(14) remains operated in a circuit-which
may be traced from -battery on conductor 1402,

winding of relay Z(14), contact | of relay W(14)

to ground on conductor (493,

When  interrupter CB(14) opens its confact
relay Z(14) releases and opens the shunt around
the winding of relay ZA(14) so that the latter
relay operates. .

“The next closure of the contact of interrupter
CRB(14) again operatés relay W(14) which pre-
pares the circuit for relay Z(14). When the
interrupter contaict opens and relay Z(14) oper-
ates,.ground is connected over contact 2 of relay
- Z(14), contact 6 -of relay ZA(14) to conductor
{493 in shurt of the winding of relay WA(14)
which releases, relay ZA (14) being held operated
in & circuit ‘from ‘battery on conductor 1494,
winding of relay ZA(14), contact 4 of relay
WA (14) -to-ground over -contact 2 of relay Z(14).
TWithrelay ZA(14) operated-and relay WA (14)
réleased a circuit-is closed from battery through

Relay W-(14) .op-
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the winding of relay TTAG4), contact 2 of relay
ZA(14) to-zroundat contact 1 of Telay WA(14).
Relay TA(14) operates in this circuit and locks
in :a -circuit from ‘battery ‘through its winding,
contact T of rélay TS(14) *to .ground at .contact
{:0f 'relay TA(14).

If ‘the: control circuit ‘does ‘not complete ‘its
functions. .and ‘return ‘to normal, :relays W.(i4)
and Z(14) -continue to function under :the con-
trol of “interrupter :CB(14). When relay . Z(14):
is mext -released, relay:ZA(14) 'also releases. At
the'nekt operation-of relay Z(14)., relay WA(14)
is again ‘operated.

‘With relays TA({14) ;and 'WA(14) operated, 2
cireuit- is-closed ‘from ground ‘over -contact 2 of
relay WA(14), contact 4 of relay TA(14), 1o
conductor 4408. TIf the trouble indicator is avail-
ghle this:cireuit extends over+the contact of re-
lay TB(14), contact {1 of relay TIB(14), to:bat-
tery:through the winding of reélay TI(14). Relay
TI(14), when operated calls in the:trouble ‘indi-
cator. If :the trouble :indicator has been taken
out-of  service, -ground. is connected over contact
{ -of relay TI(14) to battery through the wind-
ing -of relay 'TIB(14), holding that relay oper-
ated. Therefore, when ground is connected to
conductor 1406 as above described a -circuit 'is
completed from conductor 1466 over.contact (2
of :relay ‘TI(14), contact:3-of relay TIB(14), nor-
mally closed contacts of keys- AR (14) :and HR (14)
to battery through the winding of ‘relay AR(14)
to'bringabout the automatic release of thessender
link and controller -circuit.

‘With relay TI(14) operated,a circuit is-closed
from ‘battery through resistance ST(14), con-
tact 8 of relay TI(14), conductor 1409, winding
of relay FP0(20), contact ‘5 -0f relay TPI19(20)
and -of :other intermediate TP relays to ground
over contact 3 ‘of relay ‘FP39(20). There is:one
FP relay for each of the forty sender link and
controller circuits served by this trouble indicator
and these relays are wired in ‘a chain circuit as
above traced which gives preference for oper-
ation to the higher numbered relays. Assuming
that no-other sender -control circuit is seeking
to use the trouble indicator, relay FP0(20) oper-
ates in the circuit -above traced, and locks to
ground -over its conitact 5. One or more higher
numbered ‘FP relays may- later-operate, -but -are
ineffective as long as relay FP0(20) is operated.

With relay FPJ(20) operated.a circuit is.closed
from ground at contact 3 of relay RMI(19),
contact 1 of rélay IRL(19), conductor 1988, con-
tact 2 «of relay FP8(20), conductor :2688, contact
1 .of 'relay TI(14), conductor ‘1410 to battery
through #the winding :of ‘relay ‘CI(15). Relay
CI(15) in turn grounds conductor 1589, operat-
ingrelay TIC(14) -and <closing a cireuit.over-con-
tact 18 of relay C0(8) :and conductor 809 to bat-
tery through the winding of ‘relay SGC(9), oper-
ating the latter xelay.

In :addition, with relay FP§(20) operated, a
circuit’is closed from ground gt contact 2 of re«
lay :CT(19), contact | of :relay NK4(19), con~-
ductor 1901, 'contacts ‘71 :of relays ETH20),
ET9(20), ET39.(20) and intermediate relays, con-
tact 4 of-relay:FP0(20), conductor 2081, to bat-
tery through the winding of ‘relay CTI(7). Re-
lay "CTI(7) -operates, :«closing an ‘obvious - circuif
for relay TIR(T).

‘Relays (CI(15), "TIC(14) , "SGC9) and TIR(7
close:a plurality -of - circuits for -transmitting m-
formation -concerning ‘the equipment ‘involved
and the identity-of-the calling line to the trouble
Indicator. ~Other multicontact rélays not shown
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?.
are also operated in parallel with relay CI(15)
to supply information regarding the circuits in-
dicated by box {460.

t was assumed that the calling line was iden-
tified by grounding conductors 1706, iT17, 1727,
287 and 1067 and the associated. “four” con-
ductors. Conductors 1068 to $007 are extended
through the link control connector 590 to con-
duectors 518 to 5i7. With relay DGO(17T) op-
erated, conductors {700 to 1787, 1710 to 1717,
1728 to §727, 208 to 287 and 510 to 517 are con-
nected respectively to conductors {7138 to (137,
1748 to 1747, 1760 to {757, 1769 to 1767 and {778
to {7177 which extend through cable 6-17 to the
contacts of group relay GR(6) in the sender
link control circuit where they are connected
to conductors $88 to 687, 648 to 6117, 820 to 627,
630 to 837 and 848 to 547, respectively. The
latter conductors extend through cable 6-8 to
contacts of relay CR2(8), which serves to trans-
mit this line identification to the sender, and in
parallel therewith through cable 6-1 to the con-
tacts of relay TIR(7) which transmits the line
identification to the trouble indicator. Relay
TIR(7) connects conductors 538 to 8687, §i8 to
647, 820 to 627, 630 to €37, and §40 to 647 to con-
ductors 788 4o 787, 118 to 717, 7120 to 727, 130
to 737 and 148 to 747, respectively, the latter
conductors extending through cable 7-12 to the
windings of relays FT9(18) to FTT(18), FUB(18)
to FUT(18), VGO(18) to VGI(18), HGAI2) to
HGT(12) and VF8(12) to VF7(12). Since it was
assumed that the “four” and “seven” conduc-
tors in each group were grounded, relays
FT4(18), FT1(18), FUA(18), FPUT(18), VG4(18),
VGI(18), HGH12), HGT(12), VFEL(12) and
VEF1(12) will be operated.

The following table shows the two-out-of-five
code as applied to the frame tens registration:

Register Re-

Frame Tens Digit lays Operated

T4, TT7
I FT0, TTL
_| B0, FTe

In addition, with relay DF(16) operated,
which is individual to the group of line links
which connect the line link frame with the dis-
triet junctor frame, a circuit is closed from
ground at contact 5 of relay TIC(14), conduc-
tor $8i1, contact | of relay DF8(16), conductor
1698 to battery through the upper winding of
relay LL#(15) to indicate the line link group
in'use. With relay BA(8) operated to select the
A subgroup of the group of district junctors,
ground is connected over contact 2 of relay
BA(8), conductor 650, contact | of relay
TIC(14), conductor 14i2 to battery through the
upper winding of relay DSGH(15) to indicate
the subgroup of district junctors selected. With
relay D#(13) operated to select a district junc-
tor, a circuit is closed from battery, contact 7
of relay D8(13), ccnductor 1381, contact 4 of
relay CI(15) to ground through the upper wind-
ing of relay D8(15) to indicate the distriet junc-
tor selected. With relay SG8(13) operated to
select g group of senders, a circuit is closed from
ground over the locking circuit of relay SG0(13),

20

25

35

40

45

50

55

60

65

70

5

8.

conductor 1302, contact T of relay CI(15) to
battery through the upper winding of relay
SG0(15) to indicate the sender group selected.
With relay S0(9) operated, a cireuit is closed
from ground over contact 5 of relay P8(9), con-
tact T of relay S0(9), contact 3 of relay SGC(9),
conductor 900, to battery through the upper
winding of relay S8(15) to indicate which sender
was selected in the selected group.

These indications have been shown as typi-
cal and others are set up which have been omit-
ted since they are not concerned in the inven-
tion.

Returning to the seizure of the trouble indi-
cator, in -addition to operating relay FP8(20),
relay TI(14) also closes @ circuit from ground
over its contact 3, and conductor {398 to bat-
tery through the winding of relay DL#(20) op-
erating the latter relay. Relay CI(15) in op-
erating closes a circuit from ground over its
contact 9, and conductor {561 to battery through
the winding of relay C9(20), operating that re-
lay. Relays DL8(20) and C8(208) lock over con-
ductor 2082 to ground at contact 3 of relay
IRL(19).

Relay DL(20) prepares the timing circuit of
the trouble indicator by connecting ground over
its contact 2 to conducior 2083, thereby selting
up two circuits through the windings of relay
CT(19), one through resistance B(19), over
contact 8 of jack PG(19), through the lower
winding of relay CT(19) to battery over con-
tact | of jack PG(19). The second extends
from conductor 2883, over contact 2 of jack
PG(19), resistance A(19), condenser A(19) and
the upper winding of relay CT(19) to battery
over contact 1 of jack PG(19). However, re-
sistance A(19) and condenser A(19) are initially

shunted by contact 3 of relay TS(19) so that

the two circuits are effective to hold the arma-
ture of relay CT(19) against its contact 2.

Relay C8(20) at its contact 4 closes a circuit
over conductor 2804, to battery through the wind-
ing of relay TS(19). Relay TS(19) operates,
removing the shunt from the resistance A(19)
and condenser A(19), and condenser A(19)
charges in the circuit through the lower wind-
ing of relay CT(19) to hold contact 2 of that
reiay closed for a time interval, at the end of
which the upper winding becomes effective to
close contact {. This time interval is designed
to cover the operating time of the recording re-
lays. When relay CT(19) closes its contact I,
it completes a circuit over conductor {5i§, con-
tact 1 of relay TS(19), conductor {88, contact
T of relay NEK8(19) to battery through the wind-
ing of relay RMIi(19). Relay RMI(18) operates
in this circuit and connects ground over its con-
tact | and contact { of relay NK2(19) to con-
ductor 18{8 te provide a locking circuit for itself.
Eelay RMI(19) also closes a second locking cir-
cuit for itself which extends over contact 4 of
relay MIE3(19), contact 2 of relay RMI(19) and
conductor 1828 to ground at contact 3 of relay
DLG(20) and contact § of relay FP3(20).

Relay TS(19) in operating closes obvious cir-
cuits Ior operating relay GC(189) and relay
GCI(19). Relay GCI(19) connects ground di-
rectly to conductors {882, {883, {984, {885, ete,
to provide locking circuits for the register relays
of Fig. 15. It also connects ground over back
contacts of relay GET(19) to conductors {808 to
1918 to provide locking circuits for the line loca-
tion register relays of Figs. 12 and 18. In-addi-
tion, relays GC(19) and GC!(19) connect con-
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.ductors 1948 and 1919 together in parallel with
contact 1 of relay TS(19).

Relay TIL(14)., when operated to ‘call in the
trouble indicator, grounds .conductor (413 to

sound -a. minor alarm. The attendant, in re-

sponse to. this alarm, operates key LP(19), clos-
ing a. eircuit. from ground over contact & of relay
TS(19), contact of key LP(19). to battery through
the winding of relay BC(19). Relay BC(19) con-
nects battery to. conductors I19f{1 to (816 to
supply battery to the lamps which have heen
grounded by the register relays. From the lamps
lighted the attendant. can determine the egquip-
ment involved in the connection that failed and
.an approximation of the cause of the failure,

10

15

When relay RMI(19) operates at the end of

the time interval measured by relay CT(19) as
above described, it disconnects ground from con-
duetor 19688, opening the circuit of relay CI(15)
which releases, in turn releasing relays TIC(14),
and SGC(9). At the same time a circuit. is closed
from ground at contact 1 of relay ET0(20), con-
ductor 2085, contact 5 of relay RMI(19), con-
ducter 1817, contact § of relay DL0(20), con-
ductor 20068, contact 4 of relay TI(14) to bat-
tery through the winding of relay AL(14). Re-
lay AL(14) -serves to bring about the release of
the sender link and controller circuit. It closes
an obvious circuit for relay TB(14) which opens
the circuit of relay TI(14). Relay TI(14) re-
leases in turn operation of relay CT(19) as above
described, disconnecting the sender link control
circuit from the trouble indicator. The release
of relay FPB8(20) releases relay CTI(7), which
connects ground to conductor 700 to operate
relay R1L:i(14) when the other sender link con-
trol functions are completed. -

If during the time that the trouble indicator
has been serving this sender link and controller
circuit, other such circuits have attempted to
seize the trouble indicator, the corresponding DL
relay will have been operated and the corre-
sponding FP relay may or may not have been
operated, depending on its position in the pref-
erence chain. The FP relays are ineffective as
long as relay FP0(20) is operated, while the DL
relays are locked to ground over conductor 2002
and prepare circuits for the corresponding lamps
to show which sender link and controller cir-
cuits have been in trouble. When relay RMi(19)
operates it conneets ground over contacts 5 of
all operated DL relays to operate the AL relays
of the. associated sender link ang controller cir-
cuits to bring about their release. At the same

time the removal of ground from conductor 1908

prevents the operation of any connector relays
prior to the release of the FP relays.

When the attendant has noted the informa-
tion indicated by the lighted lamps of the trou-
ble indicator, he operates key RL(19), operating
relay IRL(19)., which further opens the connec-
tion of ground to conductor #8980, and. locks over
its.contact 2 and conductor 1818 to ground sup-
plied by relays CT(19) and RMi(12). Relay
IRL(19) disconnects ground from conductor
2002 to release relays CG(20), DLa(20) and any
other operated DL and C relays. The release of
relay C0(20) in turn releases relay TS(19) and
relays GC(19) and GCI(19). The release of
relay 'T'S(19)- restores the shuni around con-
“denser A(19) and, resistance A(19) causing relay
CT(19) to open its contact |, disconnecting
ground at that contact from conductor 1818, and
reclosing its contact 2. The release of relays
TS(19), GC19) and GCI(19) opens one lock-
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ing circuit of relay RMI(19) and the release of
relay DL(20), with relay FP(20) previously re-
leased, opens the other locking circuit for relay
RMI(19), causing that relay to release and com-
plete the removal of ground from conductor 1918,
thereby permitting relay IRL(13) to release, as-
suming that key RL(19) is operated only momen-
tarily. The trouble indicator is now free to be
used for indicating other troubles.

Check of line location identification

As. set forth heretofore, when the automatic
message accaunting equipment fails to receive a
complete calling line identification, it calls in
the transverter. trouble indicator. Among the
items.shown by the transverter trouble indicator
is the identity of the district junctor over which
the call was extended and also of the frame on
which the district junctor is located. Since there
is. one sender link and controller circuit indi-
vidual to. each district junctor frame, the iden-
tity of the sender link and controller circuit,
through which the incomplete.calling line identi-
fication wag passed, is readily determined.

Assuming that the sender link and controller
circuit shown is involved, all of the line identifi-
cations passed through this controller cireuit will
be checked until a faulty identification is de-
tected. )

For this purpose locking key ET(20) individual
to this control circuit is operated, thereby oper-
ating relay ET8(20). Relay ET0(20) at its con-
tact 38 closes a circuit from ground over con-
ductor 2007 to battery through the winding of
relay ETA(19) operating the latter relay. Relay
ET0(20) also closes a circuit from ground at
confact 6 of relay CO0(20), contact -4 of relay
ET0(20), conductor 2008 to battery through the
winding of relay GET(19). Relay GET(19) op-
erates and opens- the locking. circuits for the line
location registers.and closes g circuit.from ground
over its contact 6, contact |- of relay NK4(19),
conductor 190{, contact 6 of relay ET0(20), con-~
ductor 2001 to- battery through. the winding of
relay C€TI(7). Relay CTI(7) operates in this
circuit, in. turn: operating relay TIR(7) which
connects, the line identification register relays of
the trouble- indicator to the line identification
conductors as extended: through the sender link
and. eontroller circuit as. described. Therefore,
each time that the sender control circuit is used
and a-ealling line-identification is passed through
it. ta.a. sender, the line identification. registers of
the trouble indieater are operated. With relay
CTI(7) operated, the eircuit previously traeced
for operating relay RI.(14). to release the sender
contrel circuit, is- opened.

In. the meantime any other sender link and
controller eircuit. may call in. the trouble in-
dicator by operating its associated FP relay and
may record all of the information regarding the
attempted connection with: the exception: of the
With: relay BET0(20) oper-
ated, the. circuit for operating the relay CTI of
such other sender link and controller circuit is
opened at.contaet 1 of relay ET0(20).

Whenever the sender link and controller -eir-
cuit, with. which the line location registers of
the trouble indicator are.connected, is seized-and
relays GRJ(6) .and CRO(8). are operated to trans-
fer the. line locabion to the sender, the line loca-
tion registers of the trouble- indicator are.oper-
ated. Assuming that. a line location coensisting
of .a. frame number 16, verfical group- number
4, horizontal. group number 8 and vertical file
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number 9 is being transmitted, frame tens re-
lays FTQ(18) and FTi(18), frame units relays
PII2(18) and FUA(18), vertical group relays
VG8(18) and VGA4(18), horizontal group relays
HGI(12) and BGT7(12), and vertical file relays
VF2(12) and VFT(12) should be operated.

If these relays are operated, showing that two
and only two conductors have been grounded in
each group, a checking circuit is completed,
which may be traced from battery through the
winding of relay PK(19), conductor 1921, con-
tacts 4 of relays FTT(18), FT4(18) and FT2(18),
contacts 3 of relays FT{(18) and FT8(18), con-~
tact 4 of relay FUT(18), contact 3 of relay
FUA(18), contact § of relay FU2(18), contact
§ of relay FUI(18), contact 4 of relay FU0(18),
contact 4 of relay VGT(18), contact 3 of relay
VGA(18), contact § of relay VG2(18), contact
4 of relay VGi(18), contact 3 of relay VG0(18),
conductor {800, contact 3 of relay HGT(12),
contact 8 of relay HGA4(12), contact § of relay
HG2(12), contact § of relay HG1(12), contact
4 of relay HGO(12), contact 3 of relay VFT(12),
contact 6 of velay VFA(12), contact 5 of relay
VF2(12), contact & of relay VFI(12), contact &
of relay VF0(i2), conductor {280 tc ground
through the winding of relay PKI(19).

If this checking circuit is comnlete, relays
PK(19) and PKI(19) operate, completing a cir~
cuit from eround over contact | of relay PK(19),
contact 2 of relay PKI(19), conductor 1922, con-
tact Il of relay TIR(T), contact 2 of relay
CTT(7), to conductor 7T00. When the sender
link and controller circuit is ready to release,
ground thus connected to conductor 700 is con-
nected to bhattery through the winding of the
release relay RL.(14) to release the controller
circuit.

If in any of the line location registers, less
than two or more than two relavs are operated,
the above-traced checking ecircuit cannot bhe
comnleted and neither relay PKR(19) nor relay
PKI(19) can operate. In this case ground
through the winding of no check relay NK(19)
is connected over contact | of relay PKI(19) to
conductor 1922 instead of direct ground. When
the sender link and controller circuit closes the
circuit for relay RL(14), relay NK(19) operates,
but the resistance of the latter relay is great
enough to vrevent the overation of relay RL(14),
Relay NK(19%) is also connected to conductor {822
and overated if either relay PR (19) or PKI(19)
fails to overate due to a ground or battery cross.

If relay NE(19) is operated, it closes a circuit
from ground over its contact I, contact of relay
ETA(19), contact 2 of relay NK2(19), to battery
through the leff winding of relay NKI{1(19).
Relay NEI(19) operates and, at its contact 2,
closes an obvious circuit for operating relay
RMI(19). With relay RMI(19) overated, relay
NEKI{(19) locks in a circuit from battery through
its right winding and over its contact 3, contact
4 of relay NK2(19), to ground at contact I of
relay RMI{(19). Relay NKI(19) also extends
its locking ground over its contact 4 to battery
through the winding of relay TRL(19).

If any. other sender link and controller circuit
is using the trouble indicator or attempts to seize
i, the operation of relay RMI(19) operates the
AL relay of such sender link and controller cir-
cuit to release the trouble indicator therefrom,
but, since relay ET0(20) is operated, cannot op~
erate relay AL(14) of the controller circuit on
which the line identification failure occurred.

Relay IRL(19) opens the locking circuit for
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relays DL0(20) and C0(20) as well as for all other

DL and C relays, thereby releasing relay TS(19),
if operated, to close the shunt around condenser
A(19) and resistance A(19). At its contact 4,
relay IRL(19) connects ground to conductor 2083
to cause relay CT(19) to close its contact 2. At
its contact 1, relay TRL(19) closes a circuit from
ground at that contact, over contact { of relay
NERI1(19) to battery through the winding of relay
NEK2(19). At its contact | relay IRL(18) opens
the circuit by which CI(15) would be operated,
thereby releasing the corresponding relay and
other connector relays in any sender link and
controller circuit which may have been using the
trouble indicator. Relay IRL(19) is locked as
previously deseribed so as to release only after
the trouble indicator has restored to normal.

Relay NK2(19) operates in the circuit above
traced, closing a locking cirecuit for itself over
its contact 3, contact of relay ETA(19) to ground
at contact | of relay NK(19). At its contact 4,
relay NK2(19) opens the operating circuit for
relay IRL(19) and the locking circuit for relay
NK1(19), and at its contact 2 opens the operat-
ing circuit for relay NEKI(19) so that relay
NKI(19) releases. Atits contact 5, relay NK2(19)
closes a locking circuit for relay RMI(19) but at
its contact | opens the circuit by which relay
TRL(19) is normally locked under the control of
relay RMI(19), to permit relay IRL.(18) to release
even though relay RMI{(19) is held operated.

When relay IRL(19) releases, a cireuit is closed
from battery through the winding of relay
NEK3(19), contact 6 of relay NK2(19) contact 8 of
relay IRL(19) to ground, operating relay
NK3(19).

With relay NX2(19) operated, a circuit is closed
from ground at contact 2 of relay NK3(19), con-
ductor 1923, contact 5 of relay ET8(20), conduc-
tor 1486, contact of relay TB(14), contact { of
relay TIB(14) to battery through the winding of
relay TI(14). Relay TI(14) operates relays
FP0(20) and DL.8(20). With relay FP6(20) oper-
ated, the circuit of relay CI(15) is closed as pre-
viously traced to conductor 538 whence it ex-
tends over contact { of relay IRL(19) to ground
at contact { of relay NK3(19). Relay CI(15)
operates the other connector relays and also relay
C28(20) as previously described, the latter relay
opening the circuit of reiay GET(19) so that the
line location register relays may lock. Relay
GET(19) at its contact & opens the auxiliary cir-
cuit for relay CTI(7). Relay C8(20) operates re-
lay TS(19) which operates relays GC(19) and
GCIi(19) and opens the shunt around condenser
A(19) and resistance A(19), ecausing relay CT (19
to measure a time interval as previously described.
Relay CG(20) also closes a holding circuit for re-
lay NX2(19) which may he traced from battery
through the winding of relay NK2(19), contact 3
of relay NK3(19), conductor [324 to ground at
contact 5 of relay C8(20).

A complete record of the equipment involved in
the line location failure is now made and locked
in.

When relay CT(19) closes its contact |, it com-
pletes a circuit over conductor 1918, contact | of
relay TS(19), conductor 1818, contact § of relay
NK3 to bhattery through the winding of relay
NKA(19). The operation of relay NK4(19) closes
a cireuit from ground at contact 3 of relay
NK4(19), conductor (925, contact 2 of relay
ET0(20), conductor 2885, contact 5 of relay
RMI{(19), conductor {817, contact 5 of relay
DL§(20), conductor 2886, contact 4 of relay
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“TTLi(14)- to battery through the winding: of: relay
ATi(14): to bring: about the release.of the:sender
Iink control circuit from' the: trouble: indicator.
Relay CT(19) at its contact 2. opens. the: circuit
over-which relay CTI(T) was.operated in.order to
release relay TIR(7), and disconnect the line lo-
cation registers: from the line locationt transfer
conductors in the sender link-and controller cir-
cuit so that, if the controller eircuit:is used: for
another cali before the trouble indicator: is re-
leased by the attendant, it-will'not-inferfere with
the locked-in line location and dlso to: permit re-
1lay RIL:(14) to operate-and release the senderlink
and controller-circuit.

From the record shown orr the trouble indica--

tor, the attendant may determine which item of
the line location registration was at fault and the
line link frame on which the line is located, to-
gether with other details which may ke of as-
sistance in tracing the source of the trouble.
Having noted the information provided, the at-
tendant operates release key RI:(19), operating
relay IRL:(19) which releases relays DL8(20) and
C0(20). Relay C8(20) in releasing, opens the
holding circuit for relay NK2(19), which releases,
in turn. releasing relays RMI{(19), NK3(19 and
NEK4(19). Relay C8(20) also releases relay
TS(19), and reoperates relay GET(19), relay
TS(19) in turn releasing relays CT(19), GC(19)
and GC{(19), followed by relay IRL(19).

What is clained is:

1. In a telephone system including calling lines,
district junctors, register senders and link
switches, common control circuits for selectively
operating said link switches to connect one of said
calling lines with one of said district junctors-and
one of said register senders, line identifying means
in' said control circuits for identifying a calling
line, equipment selecting means in-said control
circuits- for selecting the district junctor; sender
and link switches to be used in a connection, a
control circuit connector, means responsive to the
initiation of a call on one of said calling lines to

operate said contro! circuit connector to connect -

said calling line with one of said control circuits,
means responsive to the connection of said:calling
line with said one control circuit to' operate the
line identifying means and the equipment-select-
ing means of said one control cirecuit, a trouble
indicator common to said control circuits, includ-
ing line identity registers and equipment identity
registers, connecting means in said control cir-
cuits comprising a first connector for connecting
said line identifying means with said line identity
registers and a seecond connector for conneeting
said equipment seleeting means with said equip-
ment identity registers, timing means in said:con-
trol circuits, means responsive-to- the connection
of said calling line with said one control circuit
to.start the operation of the timing 'means of ‘said
one:control eircuit, means operated by the timing
means of said one control circuit to operate the
connecting means of said one control circuit to
connect said one control cireuit with-said trouble
indicator, means responsive to the operation of
said first and second connectors to operate said
line identity registers under the control of .said
line identifying means and said equipment iden-
tity registers under the control of said equipment
selecting means, and manually controlled means
for operating said first connector in. any one of
_said control circuits to render said line identifica-
tion registers individual to. the. line. identifying
registers: of said one.contral cireuit independent of
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saidi equipment: identification. registers, whereby
said: line: identification: registers are operated.in
response: i each: operation of the-line-identifying
means of said:one:.control circuit.

2. Ing telephone system including calling lines,
district. junctors, register senders and link
switehies, common: control circuits for selectively
operatinng said: link: switehes to conneet one of
said calling lines with: one of said district junc-
tors: and one:of said register senders, line identi-
fying means: in said: control circuit. for identify-
ing-a. calling: line, equipment selecting means in
said- confrol. circuits for selecting the district
junetor; sender: and link-switches to be used in
a: connection, a.-control circuit-connector; means
responsive - to- the-initiation: of a call on one of
said calling lines to operate said.control circuit
connector- to: connect said calling line with one
of said control cireuits; means responsive to the
connection of said calling line with said one-con-
trol cireuit:to operate the line identifying means
and’ the- equipment selecting means of said one
control circuit, a. trouble indicator common. to
sgid control circuits, including line identity
registers and equipment identity registers, con-
necting means: inv said: control circuits compris-
ing a first connector for connecting said line
identifying means with said line identity registers
and z second connector for connecting said
equipment selectihg: means. with said equipment
identity registers, timing means in said control
circuits, means responsive to the connection of
said calling line with said one control circuit to
start the operation of the timing means of said
one:control cireuit, means.operated by the timing
means of said one contrel circuit:to operate the
connecting means: of sald one control circuit. to
connect said one control circuit with said trouble
indicator, means responsive to- the operation of
said first and second connectors to. operate said
line identity registers under the confrol of said
line‘identifying means and said equipment identi-
ty registers under the control of said equipment
selecting: means, manually controlled means for
operating said first connector in any one of said
control circuits to render said line identification
registers individual to the line identifying regis-
ters of said one control circuit independent of
said equipment identification registers, whereby

'said Iine identification registers are operated in

response to each operation of theline identifying
means of said one control circuit, and means re~
sponsive to a false operation of said line identifi-

~cation registers while individual to said one con-

trol circuit to operate the second connector of

“said one control circuit to also operate said equip-

ment identification registers under the control of

‘said equipment selecting means.

3. Ina.telephone system including calling lines,
district junctors, register senders and link

‘switehes, common control circuits for selectively

operating: said lihk- switches to connect one of

‘said’ ealling lines with one of said district junc-

tors and one-of said register senders, line identi-

‘fying means in said control circuit for identi-

fying- a calling line, equipment selecting means

in said control circuits for selecting the district

junctor, sender and link switches to be used in
a- connection, a control circuit connector, means

‘responsive: to the- initiation of a call on one of
‘said calling lines to operate said control circuit
connector to connect said calling line with one

of said control cireuits, means responsive to the
connection of said calling line with said one con-~

‘trol circuit.to.operate - the line identifying means
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and the equipment selecting means of 'said one
control circuit, a trouble indicator common to
said control circuits, including line identity regis-
ters and eguipment identity registers, connecting
means in said control circuits comprising a first
connector for connecting said line identifying
means with said line identity registers and a sec-
ond connector for connecting said equipment
selecting means with said equipment identity
registers, timing means in said control circuits,
means responsive to the connection of said calling
line with said one control eircuit to start the op-
eration of the timing means of said one control
circuit, means operated by the timing means of
seid one control circuit to operate the connecting
means of said one control cireuit to connect said
one control circuit with said trouble indicator,
means responsive to the operation of said first
and second connectors to operate said line ident-
ity registers under the control of said line identi-
fying means and said equipment identity regis-
ters under the control of said eguipment select-
ing means, manually controlled means for oper-
ating said first connector in any one of said con-
trol circuits to render said line identification
registers individual to the line identifying regis-
ters of said one control circuit independent of
said equipment identification registers, whereby
said line identification registers are operated in
response to each operation of the line identifying
means of said one control circuit, and means
effective while said line identification registers are
individual to said one control circuit to render
the second connectors of other control circuits
operable to permit the operation of said equip~
ment identification registers under the control of
the equipment selecting means of said other con-
trol circuits.

4. Tn a telephone system including calling lines,
district junctors, register senders and link
switches, common control eircuits for selectively
operating said link switches to connect one of
said calling lines with one of said district junc-
ters and one of said register senders, line iden-
tifying means in said conftrol circuit for identi-
fying a calling line, equipment selecting means
in said control circuits for selecting the district
junctor, sender and link switches to be used in
a connechion, a control circuit connector, means
responsive to the initiation of a call on one of
said calling lines to operate said confrol circuit
connector tc connect said calling line with one
of said control circuits, means responsive to the
connection of said calling line with said one con-
trol circuit to operate the line identifying means
and the equipment selecting means of said one
control circuis, a trouble indicator common to
said control circuits, including line identity reg-
isters and equipment identity registers, connect-
ing means in said control circuits comprising a
first connector for connecting said line identify-
ing means with said line identity registers and
a second connector for comnecting said equip-
ment selecting means with said equipment iden-
tity registers, timing means in said control cir-
cuits, means responsive to the connection of said
calling line with said one control circuit to start
the operation of the timing means of said one
control circuit, means operated by the timing
means of said one control circuit to operate the
connecting means of said one control circuit to
connect said one contrel circuit with said trouble
indicator, means responsive to the operation of
said first and second connectors to operate said
line identity registers under the control of said
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line identifying means and said equipment iden-
tity registérs under the control of said equip-
ment selecting means, manually controlied means
for operating said first connecter iin any one of
said control circuits to render said line identi-
feation registers individual te the line identify-
ing registers of said ome control circuit inde-
pendent of said equipment identification regis-
ters, whereby said line identification registers are
operated in response to cach operation of the ling
identifying means of said one control circuit,
means responsive to a false operation of said
line identification registers while individual to
said one control circuit to operaie the second
connector ¢f said one control eircuit to cause the
operation of said equipment identification regis-~
ters under the control of the equipruent selecting
means of said one contro! circuif, means nor-
mally under manual control for relsasing said
equipment identification registers, and means re-
sponsive to said false operation of said line iden-
tification registers to release said eguipment
identification registers if previously operated.

5. In a telephone system including calling lines,
distriet junctors, register senders and link
switches, common control circuils for selectively
operating said link switches to connect one of
said calling lines with one of said district june-
tors and one of said register senders, line iden-
tifying means in said control circuit for identi-
fying a calling line, equipmeni selecting means
in said control circuits for selecting the district
junctor, sender and link switches to be used in
5 connection, a control circuit connector, means
responsive to the initiation of 2 call on cne of
said calling lines to operate said control circuit
connector to connect said calling line with one
of said control circuits, means responsive to the
connection of said calling line with said one con-

“trol circuit to operate the line identifying means

and the equipment selecting means of said one
control circuit, a trouble indicator common to
said control circuits, including line identity reg-
isters and equipment identity registers, connect-
ing means in said control circuits comprising a
first connector for connecting said line idsnti-
fying means with said line identity registers and
a second connector for connecting said eguip-
ment selecting means with said egnipment iden-~
tity registers, timing means in said control cir-
cuits, means responsive to the connection of said
calling line with said one control circuit to start
the operation of the timing means of said one
control circuit, means operated by the timing
means of said one control circuit to operate the
connecting means of said one control cireuit to
connect said one control circuit with said trouble
indicator, means responsive to the ogperation of
sald first and second connectors to operate said
line identity registers under the control of said
line identifying means and said equipment iden-
tity registers under the control of said equip-
ment selecting means, manually controlled
means for operating said first connector in any
one of said controi circuits to render said line
identification registers individual to the line
identifying registers of said one contrel circuil
independent of said equipment identification
registers, whereby said line identificaticn regis-
ters are operated in response to each operation
of the line identifying means of said one control
circuit, checking means operated in response to
the correct operation of said line identification
registers and means to release said one control
circuit under the control of said checking means.
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6. In a telephone system including calling lines,
district junctors, register senders and link
switches, common contro] circuits for selectively

operating said link switches to connect one of.

said calling lines with one of said distriet junctors
and one of said register senders, line identifying
means in said control circuit for identifying a
calling line, equipment selecting means in said
control circuits for selecting the distriet junctor,
sender and link switches to be used in a connec-
tion, a control circuit connector, means respon-
sive to the initiation of a call on one of said call-
ing lines to operate said control circuit connector
to conneet said calling line with one of said con-
trol circuits, means responsive to the connection
of said cailing line with said one control circuit
to operate the line identifying means and the
equipment selecting means of said one control
circuit, a trouble indicator common to said con-
trol circuits, including line identity registers and
equipment identity registers, connecting means
in said control circuits comprising a first con-
nector for connecting said line identifying means
with said line identity registers and a second con-~
nector for connecting said equipment selecting
means with said equipment identity registers,
timing means in said control circuits, means re-
sponsive to the connection of said calling line
with said one control circuit to start the opera-
tion of the timing means of said one control cir-
cuit, means operated by the timing means of said
one control eircuit to operate the connecting
means of said one control circuit to connect said
one control circuit with said trouble indicator,
means responsive to the operation of said first
and second connectors to operate said line iden-
tity registers under the control of said line iden-
tifying means and said equipment identity regis-
ters under the control of said equipment selecting
means, manually controlled means for operating
said first connector in any one of said control
circuits to render said line identification registers
individual to the line identifying registers of said
one control circuit independent of said equipment
identification registers, whereby said line identi-~
fication registers are operated in response to each
operation of the line identifying means of said
one control circuit, means effective while said line
identification registers are individual to said one
control circuit to render the second connectors
of other control circuits operable to permit the
operation of said equipment identification regis-
ters under the control of the equipment selecting
means of said other control circuits, means re-
sponsive to a false operation of said line identi-
fication registers while individual to said one con-
trol circuit to disable the second connectors of all
other control circuits and to release said equip-
ment identification registers if operated, and
means to operate the second connector of said
one control eircuit to cause the operation of said
equipment identification registers under the con-
trol of the equipment selecting means of said one
control circuit.

7. In a telephone system including calling lines,
district junctors, register senders and link
switches, common control circuits for selectively
operating said link switches to connect one of
said calling lines with one of said district junctors
and one of said register senders, line identifying
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means in said control circuit for idenfifying 4
calling line, equipment selecting means in said
control circuits for selecting the district junctor,
sender and link switches to be used in a connec-
tion, a control circuit connector, means respon-
sive to the initiation of a call on one of said call-
ing lines to operate said control circuit connector
to connect said calling line with one of said con-
trol ecircuits, means responsive to the connection
of said calling line with said one control circuit
to operate the line identifying means and the
equipment selecting means of said one control
circuit, a trouble indicator common to said con-
trol circuits, including line identity registers and
equipment identity registers, connecting means
in said control circuits comprising a first con-
nector for connecting said line identifying means
with said line identity registers and a second
connector for connecting said equipment select-
ing means with said equipment identity registers,
timing means in said control circuits, means re-~
sponsive to the connection of said calling line
with said one control circuit to start the opera~
tion of the timing means of said one control cir-
cuit, means operated by the timing means of said
one control circuit to operate the connecting
means of said one control circuit to connect said
one control circuit with said trouble indicator,
means responsive to the operation of said first
and second connectors to operate said line iden-
tity registers under the control of said line iden-
tifying means and said equipment identity regis-
ters under the control of said equipment selecting
means, manually controlled means for operating
said first connector in any one of said control
circuits to render said line identification registers
individual to the line identifying registers of said
one control circuit independent of said equip-
ment identification registers, whereby said line
identification registers are operated in response
to each operation of the line identifying means
of said one control circuit, means effective while
said line identification registers are individual to
said one control circuit to render the second con-
nectors of other control circuits operable to per-
mit the operation of said equipment identification
registers under the control of the equipment
selecting means of said other control ecircuits,
means normally under manual control to release
said equipment identification registers, means re-
sponsive to a false operation of said line identi-
fication registers while individual to said one con-
trol circuit to disable the second connectors of
all other control circuits and to release said
equipment identification registers if operated,
and means to operate the second connector of
said one control circuit to cause the operation of
said equipment identification registers under the
control of the equipment selecting means of said
one control circuit.

. ISRAEL H. HENRY.
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