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1.04 This software subsystem provides for automatic
monitori ng and mai ntenance of the ri nging

and tone plant and recorded anno uncement equipment
monitoring facilit ies. The capa bilit ies pr ovided
includ e prov ision for te let ypewriter (TTY) interface
with th e central office ma intenance perso nnel.
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SCOPE OF SECTION

1.05 This secti on provides an introduction to the
ringing, tone, and recorded announcement

mai ntenance soft ware operating in a No. 1 or
No. lA ESS. Information unique to No. l A ESS
is so note d. Inform ation unique to No. 1 ESS is
not provided.

1.06 Thi s section is based on the l E5 (No. 1
ESS) and No. l AE5 (No. l A ESS ) versions

of the generic program.

2. PIDENTS DESCRIBED IN SECTION

2.01 Tab le A provides a PIDENT to PR num ber
cross-reference listing for t he programs

described in this document.

2.02 The rin ging and tone plant monitor and
exe rcise progra m , PIDENT TOM K ,

provides for program control of the monitor ing
equipment which insures that ringing curre nt and
various tones are constantly provided to the ESS.
PID ENT TOMK also provides for ringing and ton e
plant status lamp indicat ions at the master cont rol
cente r (MCC) and for TTY output messages (OMs).

2.03 The ringing and tone plant diagnostic program,
PIDENT TODA, provides for perio dic

testing of the t rouble detecting capability of the
monitors in the rin gin g and tone plant an d the
ground cross-detection circuit. TODA fun ctions
may also be TTY requested.

2.04 The recorded announcement machine program,
PIDENT R AMp, monitors the scan points

associated with the recorded announcement machine.
These scan points provide status information such

as power , fuse, voice ala rm, channel requests, and
etc .

3. RINGING, TONES, AND RECORDED ANNOUNCEMENT
MAINTENANCE FUNCTIONAL DESCRIPTION (Fig. 1)

Ring ing and Tones

3.01 Normal operation of the ESS requires that
a collection of tones and an nouncements be

available for connection to both called and calling
lines. Additiona lly, a rin gin g current is ava ilab le
as a power source to operate the bell in a station
set. A No. lil A ESS centra l office req uires four
fundamental tones:

(a ) Dial tone (350 Hz + 440 Hz)

(b) Audib le r inging (440 Hz + 480 Hz)

(c) High tone (480 Hz)

(d) Low tone (480 Hz + 620 Hz)

The tones mentio ned above plus t he output of
rin ging generators (ie, r inging current) are am plifi ed,
in terrupted, and distributed as requi red from the
ringin g and tone plant equipment. Solid state or
mechan ical inter rupters are used to break the
conti nuous tones (or cur rents) into the desired
patterns. For example, both audible ri ng and
ringing cur rent are provided as a 2-second burst
followed by 4 seconds of interruption. Ringing
current is provided in three phases, each being
1200 apar t, thus providin g a new ringing cycle start
every 2 seconds to fulfill immediate r ing requi rements.

3.02 Three ty pes of r inging and tone plants-806H,
808A, and 8l2A-may pro vide ringing and

TABLE A

RINGING , TONES, AND RECORDED ANNOUNCEMENT MAINTENANCE PIDENTS

NO.1 NO.1A

PIDENT TITLE PD/PR - PR-

TOMK Ringing and Tone Plant Monitor and Exercise l A050 6A050

TODA Ringing and Tone Plan t Diagnostic lA050 6A050

RAMP Recorded Announcement Machine Program lA172 6A172
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NO . l /l A ESS

CA LL
PROCESSING

INPUT /
OUTPUT

TOMK
TODA
RAMP
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MCC
PROGRAMS

Fig. 1-System Interface

RINGING ,
TONE ,

RECORDED
ANNOUNCEMENT

HARDWARE

tone service for the ESS central office. The
equipment is duplicated as necessary to insure
continuous service. It is the function of the ringing
and tone plant monitor and exercis e and
diagnostic programs to provide for automatic
equipme nt monitoring, testing, and administration.

Recorded Announcement

3.03 The recorded announcement frame (RAF)
provides fixed message length an nouncements

to subscribers whenever the calling conditions
encountered require some explanation. Additional
capabi lities such as variable message length
announceme nts can be provided by the common
systems recorded an nouncement frame (CSRAF).
An ESS office may be equipped with frames of
either type, or a combination of both.

3.04 A central office may be equipped wit h up
to 16 RAFs, wit h each RAF providing up

to six announcement channels. These six cha nnels,
each with a maximum message length of 11.2 seconds,
provide recorded an nouncements as necessary via
distrib ut ion and service circuits.

4. PIDENT DESCRIPTIONS

PIDENT TOMK

4.01 Program control of the ri nging and tone
plant is provided by TOMK. Status input

to TOMK is via the ferrods assoc iated with the
ri nging and tone plant mon itors. When a scan
res ult detects t rouble for the first ti me, the following
actions are initiated:

(a) The load may be transferred to the other
circ uit.

(b) A TTY message is pri nted.

(c) A major alarm is sounded.

(d) A status lamp at the MCC is lighted.

4.02 Table B provides a list of the major globa l
entries found in TOMK. A br ief discription

of these globals follows. For more detailed
info rmation refer to the program list ing.
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TABLE B

TOMK GLOBALS

ENTERED
GLOBAL FUNCTION FROM

MCKICK Entry for Audit 56 TODA
SADT
MIRV

TOMESS Receiver off-hook and ground detection CHGD

TOMPOI Bypass test and monitor action ECMP

TOMSA Obtain MTDN translation TODA

TOMSOO Transfer of circuits TODA

TOPOW Manual power act ion MCLM

TOSUBI Signal distributor action. TODA

4.03 TOPOW: Thi s rout ine is entered from
the MCC programs upon restoral of power

to the ringing and tone plan t. A check is made
of t he stop test (STPT) flag. If STPT is not set,
the t rouble flags for the idle circuit are zeroed
and a bypas s counter is set up. The STPT flag
inhibits the scheduled l-second entry from ECMP.
If an 806H or 808A plan t is involved, an ini ti aliz ing
routine will zero the interrupter control word. If
power is removed at the frame, the appropriate
status records are updated. When power is
restored, the status records are erased so that
any newly detected trouble in the circui t will
generate an alarm.

4.04 TOMPOl: Th is is the I- second main
program ent ry whose purpose is to check

the speed off the interrupter. On each entry, the
interrupter ferrods are scanned an d the ringing
phase is determ ined. A pointer to the expected
ringing phase (updated on the prev ious ent ry) is
examined to veri fy that the actual rin ging phase
agrees wit h the expected ringing phase. A match
resul ts in the pointer being upda ted. The interrupter
is conside red to be in trouble after th ree consecutive
mismatches, a failure to resynchronize, followed
by three more consecuti ve mismatches. A failure
of thi s sort will normally prompt a load t ransfer
to the spare int errupter.
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4.05 The matching of ringing phases consis ts of
compa ring a scan result of th e interrupter

ferrods and a sto red expected result. A ferrod is
assoc iated with each of the three ringing phases.
Normally in the 806H and 808A plants, one of the
three ferrods is unsa turated and the other two are
saturated. When a scan result indicates a match
between the actua l and expected results, the
expected resul t poin ter is advanced to the next
expected result for the next ringing phase . One
second later th e progr am is reenter ed and the
rin ging phase is again determined. If a match
occurs, the pointer is adva nced as before. If a
mismatch is found, a counter is incremented and
actions are taken as described above.

4.06 It is possible for a mechanical inte rrupter
to be stopped such that one of the ringing

current contacts is neither making nor breaking
contact (ie, in the "middle"). This cause s no
problem in the 806H plant, but is detected in the
808A plant by an interrupter monitor. To clear
this problem, power is momentarily removed from
the interrupte r and then the monitor is scanned.
This proced ure is repeated twice in hopes that th e
contacts will reach either a make or break condition.
Failing this, the interrupter is marked in trouble.

4 .07 A status record is maintained for each unit
type to indicate the idle, active, and trouble
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status of each uni t. The status record is used to
determine the program actio ns to be taken. The
unit types are also assig ned a pr iori ty that determ ines
th e action to be ta ken should t rouble develop
simultaneously in more tha n one unit . In the 806H
and 808A plants, th e r inging generators are assigned
the highest priority, the solid state interrupters
are next , followed by the tone sources and then
the mecha nical interrupte rs . In the 812A plan t,
the ringing generators are assigned the highest
priority, followed by the inte rrupters, the common
DC sensors, the tone sources, and then the
converters.

4.08 When t rouble is detected for the first t ime,
program control is given to various subroutines

which take actions to provide TTY messages, ligh t
the MCC status lamps, and generate a majo r alarm.
The status record for the unit in trouble is updated.
If the trouble is in an act ive uni t , depe nding on
the status of the duplicate unit and high priority
units, the load may be transferred to the spare
unit via TOMSOO. Status records are checked
before alarms are generated so that red undant
alarms and printouts are not generated by subsequent
program ent ries.

4.09 TOMSA: This entry is used to set the
STPT flag (inhibits scheduled ECMP entry)

and zero the bypass counte r. Cont rol is then given
to a maintenance control program routine to obtain
the necessary translat ion information for signal
distributo r actions.

4.10 TOSUB1: Thi s entry is provided for
loadin g T-scratch with the app ropriate MTDN

for mult iple signal distr ibutor actions. Afte r loading
an end code and general buffe r table (GBT) code,
a maintenance cont rol (MAC) routi ne is called to
get a peripheral order buffer (POB). Should POB
loading fail (no POBs available), the request for
signal distributor action is aborted and the MCC
status lamps are updated as necessary.

4.11 TOMSOO: This is the load transfer entry .
To perform load t ransfe r, TOMK performs

the following actions:

(a) Sets STPT to inhibit I -second entries from
ECMP

(b) Loads T-scratch with the MTDNs of the
re lays to be activated

ISS 1, SECTION 231-045-275

(c) Via MAC, attempts POB loading and activation.

Blocked requests are queued and the STPT flag is
reset so that a retry is attempted I second later .
Load transferral may be requested autom atically
or manually.

4.12 TOMESS: This routine is responsib le for
setti ng up the pool phrase for a TTY message

indicat ing:

(a) Loss of output from the receiver off-hook
(ROH) tone generator

(b) A ground cross in distribution network of
the milliwatt tone source, loop checker

generator, or tone sources in the ringing and
tone plant

(c) Loss of I05-volt rin ging for the emerge ncy
manual line circuit.

Actions are also taken to generate a major alarm.
The TTY message will also ident ify the fa iling
unit.

4.13 MCKICK: This entry is provided for the
ringing and tone plant aud it (audit 56).

During an emergency action (EA) phase 4 or higher,
some ti me afte r all relays in the ringing and tone
plant have been released, the audit segment of
this program is entered. The re lays used for fault
simulation are released and the power relays are
operated. Load transfe r cont rol relay TOis operated
so that plant 0 will be active. The necessary T2
bits for plant I are set to ignore and those for
plant 0 are set to accept.

PIDENT TODA

4.14 The ringing and tone plant provides facilities
for testing th e trouble detecting capability

of the monitors and th e ground cross-detection
circuit. Program control of the se testing fac ilities
is provided by PIDENT TODA. Alt hough the
pr imary purpose is to test the monito rs and grou nd
cross-detect ion circui t, TODA also is used to transfer
the load from one ringing and tone plant to the
other. Load transfer is done dail y to distribute
wear on plants with mechanical interrupters .

4.15 The operation of certain relays allows trouble
conditions to be produced in the ringing

and tone plant ; these relays are operated under
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program control. Table C lists the relays and the
trouble conditions produced. After a trouble is
introduced, the monitors are scanned and the scan
result is compared with an expected result. All
tests pass results in a load transfer, an appropriate
TTY message, and test of the other circuit. Test
failure inhibits the load transfer and again a TTY
message is generated. These diagnostics are
performed automatically on a daily basis but ma y
also be initiated by a manual TTY request.

4 .16 The following paragraphs provide a brief
description of the primary entries in PIDENT

TODA (Table D). For more detailed information
refer to the program listing (Table A).

4.17 TOTTY: This routine is the TTY request
entry used to initiate testing of:

(a ) Ringing and tone plant monitors

(b) Ground cross detection

(c) Ringing and tone plant load transfer.

4.18 TOGCD: The routine is the ground
cross-detection diagnostic entry. On entry,

TABLE C

RINGING AND TONE PLANT TROUBLE CONDITIONS

RELAY TROUBLE

LI0 Low voltage output for 350-Hz oscillator of circuit 0
Low voltage output for 480-Hz oscillator of circuit 0
ROH tone trouble
Ground cross on audible ring brush 3 (GDO)
Ground cross on 60-ipm low tone (GD1)
[Ground cross on preempt tone (GD2)]

L20 Low voltage output for 440-Hz oscillator of circuit 0
Low voltage output for 620-Hz oscillator of circuit 0
Ground cross on 120-ipm high tone (GDO)
Ground cross on ROH tone (GD1)
[Ground cross on miscellaneous tone (GD2)]

L11 Low voltage output for 350-Hz oscillator of circuit 1
Low voltage output for 480-Hz oscillator of circuit 1
ROH tone trouble
Ground cross on steady high tone (GDO)
Ground cross on 120-ipm low tone (GD1)

L21 Low voltage output for 440-Hz oscillator of circuit 1
Low voltage output for 620-Hz oscillator of circuit 1
Ground cross on 60-ipm high tone (GDO)
Ground cross on TODCH-TONE@(GD1)

HI0 High voltage output for all oscillators of circuit 0
Ground cross on audible ring brush 1 (GDO)
Ground cross on steady -low tone (GD1)
Emergency manual ringing (GM02)

Hll High voltage output for all oscillators of circuit 1
Ground cross on audible ring brush 2 (GDO).
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TABLE D

TODA GLOBALS

ENTERED
GLOBAL FUNCTION FROM

TOGCD Ground cross-detect ion diagnostic ECMP

TOREST Daily diagnostic ECMP

TOTTY TTY requests. TTIA

the program first tests for an existing fault by
scanning the ferrods associated with the ground
cross-detection circuit. If the scan result indicates
a trouble condition and if the diagnostic were
requested manually, th en the request is aborted.
Otherwise, a trouble relay is operated and a scan
of the ferrods is done to determine if the trouble
was detected. If the trouble is detected, then the
trouble relay is released and an appropriate TTY
success message is printed.

4.19 TORES T: This routine is the entry for
the daily diagnostic. The ringing and tone

plant diagnostic is not normally started if any of
the units are marked in trouble. The one exception
occurs when a TTY request is made to diagnose
the circuit with a unit in t rouble.

4.20 A trouble introduced in the tone source is
not immediately detectable by the monitor.

This is main ly due to t he rather slow response of
the oscillator to a loss of power . For this reason,
it is necessary to delay 1.5 seconds after introducing
a trouble before scanning a monitor ferrod. Similarly,
a delay of 5 seconds is required after remo val of
t he trouble to allow the circuit to stabilize.
Noncall-register t iming is used to obtain th e required
delays. Lack of a t iming register will abort the
test.

4.21 Trouble s are introduced via the relays listed
in Tabl e C. Afte r the trouble is established,

a scan result from the appropriate monitor is
checked against an expected result. Failure to
compare results in a failu re message on the TTY
as described earlier.

PIDENT RAMP

4.22 Program control of the recorded announcement
equipment is provided by RAMP. Depending

upon the states of th e scan points ass ociated with
the RAF and its announcement cir cuits, RAMP is
entered to perform cont rol functions.

4.23 Indi vidual RAF channels may be in either a
reproduce, record, or maintenance state as

indicated by the associated scan points. Based on
the scan point changes received, th e central cont rol
make s busy or idles the t r unk group(s) associated
with each announcement channel and controls the
channel state (in- or out-of-ser vice) via signal
distributor points. When the trunk group(s) for a
particular channel is busied or idled, an output
message indicating th e trunk group status is printed.

4.24 Audits are performed periodically to verify
the ground detecto r and voice alarm scan

point states. During an audit these scan points
are initialized.

4.25 The response to an lAM-IDLE input message
is to:

(a ) Put an RAF cha nnel In service

(b) Reinitialize the memory for a single RAF

(c) Reinitialize th e entire RAF memory.

Output messages indicating trouble and other
conditions are provided by the TTY.
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Program Entries

4.26 Table E provides a listing of the RAMP
global s, their fun ctions, and th e PIDENTs

from which they are referenced. The followin g
paragraphs provide a brief description of these
globals; for more detailed information refer to the
RAMP program listing (Table A).

4.27 RAMENT: This routine is entered from
PIDENTs CRFI or CHGD. Upon checking

the state of the frame and CHRN (channel request
number) and finding these items invalid, the
program stores the state word , frame memb er
number, and an end code. Error actions are taken
and a TTY message is generated. If the information
is valid and indicates an operator recording or a
lOOO-Hz tone recording, then th e scan point type
and state are used to select a path through the
program.

4 .28 For a voice alarm scan point change, th e
program sets the out -of-service bit for that

channel, updates the RAF state item (STA) in th e
RAF control block, makes busy the associated
announcement trunk group, and prints a TTY
message. A minor alarm is sounded.

4 .29 Upon detecting a change in the channel
request scan point, item CHRN is updated

and timing for the requested channel is begun .
Before removing a channel from service, 36-second
timing is done to insure that all trunks accessing
that channel have received at least three cycles of

the recording. The RAF control block provides
timing words and a counter (CNT) to administer
th e required timing.

4.30 When a channel request is detected, eg,
for message recording, the t runk group(s)

associated with that announcement cha nnel is made
busy and an appropriate out put message is generated.
Subsequent call s to that trunk group are given
reorder tone. Trunks and lines that were already
connected to that channel and have not disconnected
after three cycles will receive whatever is being
recorded onto the channel.

4.31 IA RLAC: Thi s routin e is the entry to
RAMP on response to an lAM-IDLE inpu t

message. Depending on th e selected opt ion, the
actions taken are as follows:

(a) Placing an RAF channel in service. The
RAF channel is idled and the associated

trunk group(s) is returned to service; the channel
scan points are initialized.

(b) Reinitializing the memory for one RAF.
Memory and scan points for the selected

RAF are initialized; each channel and its associated
trunk group(s) are individually idled.

(c) Reini tialize the ent ire RAF memory. The
entire block of call store memory used by

th e RAF program is zeroed and all scan points
associated with each RAF ar e init ialized. Following

"

TABLE E

RAMP GLOBALS

ENTERED
GLOBAL FUNCTION FROM

RAMENT Scan point change processing CRFI
CHGD

IARLAC Channel initialization TTIA

RAUDIT Recorded announcement TI-T2 (audit 58) MAUD
RMSG

RATGOS Notification of trunks inadvertently left MACR
out of service
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6. ABBREVIAnONS AND ACRONYMS

~,

initialization, each channel plus associated trunk
groups are individually idled .

4.32 RA UDIT: This routine is entered from
PIDENT MAUD as part of the audit for

RAF scan points. On entry, the state of the RAF
is determined. If the RAF is found to be in a
transition state (item TRNS) at the time the audit
is ,requested, a check is made to insure that the
value of TRNS is valid. If not, TRNS is zeroed.
If the RAF is not found to be in transition, the
scan points are audited and control is returned to
MAUD.

4.33 RA TGOS: This routine is entered hourly
to determine if any trunk groups have been

inadvertently left out of service. A trunk group
may be inadvertently left out of service if the
lAM-IDLE message is not used following power
restoral or after a voice alarm condition is cleared.
This routine checks each RAF to see if any
out-of-service bits are set for that frame. An
output message provides an indication of the
member numbers and channels that have their
associated trunk groups marked out of service.

5. GLOSSARY

T2 Bit

CSRAF

EA

ESS

GBT

Hz

MAC

' MCC

MTDN
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T2 is the control bit associated
with the Tl bit. If T2 = 0,
then T1 changes are to be
ignored. If T2 = 1, then Tl
changes are to be accepted.

Common System Recorded
Announcement Frame

Emergency Action

Electronic Switching System

General Buffer Table

Hertz (cycles per second)

Maintenance Control

Master Control Center

Miscellaneous Trunk Distributor
Number

I
~
•

Announcement

Tl Bit

Trunks dedicated to a particular
announcement channel. Calling
lines or trunks receive a specific
announcement when connected
to the announcement trunk.

Tl is the activity bit associated
with each ferrod to indicate
the ferrod's state, ie, idle if
Tl = 1 and busy if Tl = O.

OM

POB

RAF

ROH

SSD

TTY

Output Message

Peripheral Order Buffer

Recorded Announcement Frame

Receiver Off-Hook

Software Subsystem Description

Teletypewriter.
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