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In the No. 1 crossbar system, trouble indi-
cators are employed to give information that
will assist the maintenance force in locating
troubles as they arise. When such a condi-
tion occurs, lamps in various groups light
up, and a maintenance man records the in-

At the maintenance center in Media, the trouble
recorder occupies part of the left hand bay. The
trouble recorder circuit is at A, the trouble
recorder unit at B, and the perforator test
circuit at C.

formation they display. With continually re-
curring trouble conditions, this recording
alone requires considerable time. When
trouble conditions recur in rapid sequence,
moreover, it is impossible to record all of
them; under some conditions only a small
percentage may be recorded. Since these
records are used as a guide in clearing the
trouble conditions, it has been desirable to
provide a much faster recording method so
that a higher percentage of the troubles
would be recorded, and so that records
could be made when the office was unat-
tended. To make this possible, a trouble
recorder perforator and associated circuits,
shown in the accompanying illustration,
have been provided as a part of the main-
tenance center in the No. 5 crossbar office.

For each trouble it handles, this recorder
punches a trouble record card, one of which
is shown on pages 114 and 115. There are
1080 positions on this card arranged in
eighteen lines of sixty positions each. Those
points in the central office from which an
indication is required when locating troubles
are given designations and assigned posi-
tions on this card. As a trouble record is
being taken, all of the points associated with
the circuit that indicated a trouble are
tested; where a positive signal is received,
the trouble recorder perforates a hole in the
corresponding position on the trouble record
card referred to above.

In the recorder there is a bank of 120
punches mounted in such a way that they
can punch any or all of the sixty positions
in each of two lines on the card. The first
and the tenth lines from the bottom of the
card are punched first, and then the card is
shifted to permit the second and the eleventh
to be punched, and so on. The complete



NO.5 CROSSBAR OPERATING CIRCUITS

4334433
(111 i

i

CONNECTOR
FIELAYS

S HE TOTAL OF 1080 __ _______ __
INDICATING LEADS
120
INDICATING
LEADS
] scaNNNG 7otHER
NO. O SCANNING RELAYS

120
LEADS

RELAY
NO. 8

SCANNING

g

COMMON SHAFT

o —_——
. < PUNCHING CAMS
|J_;¢E _____ ———2 1 (120 TOTAL, 60 ON A
L EACH COMMON SHAFT)
o O f e o e e e
— ‘/

F_F_‘.L' = 60 POINTS IN | ROW
= L/ 2 ROWS PUNCHED
. f— 7 Y4 - SIMULTANEOUSLY.
- P4 —7 Y A—

/ —/ ya = CARD ADVANCED

INTERPOSER / ~ /= —

(aSETs) / = —— £ ][ Qe

o — [— ] 120 CARD POSITIONS
A — Y= — HAVE BEEN PUNCHED
[ — — [ - 7 IN POSITIONS
£ —7 / ;,/ REQUIRED.
Z 7 LIL

TROUBLE RECORD CARD

Simplified diagram indicating the arrangement of the trouble recorder and its associated circuit.

punching operation is thus made in nine
steps to cover the eighteen lines on the card.
The entire punching operation requires
about one second. Which holes are punched
in each operation is controlled by an inter-
poser magnet for each of the 120 punches.
These magnets act to interpose a link be-
tween the punches and the operating cams,
and holes are punched simultaneously by all
the punches for which the interposer magnet
is operated. There is thus only a single
punching operation for each two lines of
the card.

The information punched on a record card
consists of six major groups: (1) the equip-
ment included in establishing the connec-
tion; (2) the type of connection being
established; (8) how far the various circuit
operations had progressed before the trouble
occurred; (4) information as to the specific
test that has indicated trouble; (5) informa-
tion which is helpful or necessary in deter-
mining the source of the trouble, such as the
identification of the calling line, the called
line, the trunk, and the channel through
which the connection is established; and in
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Card used for recording trouble.

some offices (6) the time the trouble
occurred.

This information is derived from a num-
ber of sources but chiefly from the marker
and the automatic message accounting
equipment when the office includes it. In the
No. 5 crossbar system the greater portion of
the control of a connection is associated with
a marker. Each marker circuit is provided
with a system of checking features so that it
can detect the presence of a trouble con-
dition within itself or within the circuits
with which it is associated. Should trouble
be detected by a marker, the marker will
stop its circuit operations, and request the
trouble recorder to make a detailed record
of the information the marker contains and
also of certain information of the circuits
associated with the marker. A similar proc-
ess is carried out by the transverter, the re-
corder and the master timing circuits of the
AMA equipment, and by the automatic
monitor register and sender test circuit.

Connections between these operating cir-
cuits and the trouble recorder are made
chiefly by multicontact relays under the con-
trol of the master test frame connector cir-
cuit, Each multicontact relay will connect
sixty leads, but since a circuit such as a
marker will require many more than sixty
leads to record the required information,
there will, in general, be several multicon-
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tact relays comprising a connector to a
marker or other circuit. There will be one
connector for each circuit that may make a
trouble record: one for each marker, one for
each AMA transverter, one for each AMA
recorder, and so forth. From one side of the
connectors, leads run to the operating cir-
cuits that originate the trouble record, while
from the other side the leads are multiplied
to a set of 1080 wires—one for each specific
piece of information that may be recorded.
This arrangement is indicated in the dia-
gram on page 113.

Between this set of 1080 leads and the
interposer magnets of the recorder are nine
scanning relays each connecting 120 of the
group of 1080 leads to the 120 interposer
magnets. When the recorder is seized, the
proper connector is operated to connect the
recorder to the circuit that has indicated a
trouble condition exists. This puts the
trouble information on the set of 1080 leads.
The scanning relays then operate one after
another in rapid sequence to extend these
leads so that the perforator may punch the
information on the card. After this, the con-
nector is released and the recorder is ready
to punch another card.

In general, the troubles are recorded in the
order in which they occur, but a preference
circuit is provided so that in the case of two
simultaneous troubles, the master test frame
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connector circuit will give preference to one
of the requesting circuits and will exclude
the others. When some unusual condition
causes a number of troubles to appear in
rapid sequence, all of them will not be re-
corded, but since a complete recording op-
eration, including the punching of the card
and recycling the perforator to the normal
position, requires only a little over a second,
it has been found that most of the troubles
will leave a record.

In addition to providing means of record-
ing information when a trouble condition

occurs, the trouble recorder perforator and
circuits are arranged to record as well the
results of certain tests initiated at the master
test frame.

Besides providing information to guide
the maintenance force in clearing trouble
that has arisen, these trouble record cards
also provide permanent records of the vari-
ous trouble conditions that have existed in
the No. 5 office. It will be possible by exam-
ining these trouble records and noting those
troubles which continually recur to work
toward their elimination.
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