
i 
) 

) 

CIRCUIT DESCRIPTION CD-26442-01 
ISSUE l 

DWG ISSUE l 
. ' 

'' ~ : . ' 

. . 

TABLE OF CONTEfyTS 

CROSSBAR SYSTEMS 
NO, 3 . 

ALARM SENDING . 
. CIRCUIT. 

PAGE TABLE OF ~ON~~NT.S °(Cont) PAGE 

· SECTION I -, GENERAL DESCRIPTION. • 1 

1 

1 

l 

1 

7 • . TWO.,.WAY OPERATOR: OFF.ICE TRUNK 

2. 

PURPOSE OF CIRCUrr •.. : • • . 

GENERAt;. DESCRIPTION OF' OPERATION 

. ' . : ' . . 

i. ··COMMuNICATI-ON OF':ALARMS ..•• " 

ALA,Wi ))ET):!X1TION .··A~.· PREPARATION 
F'OR DIALING , '."' SC2. 

DIALING - sc3. . ' • • 

lNTERDIGITAL INTERVAL.- SC3 -
(Em) OF' DIALING - SEE 1.80); . 

DIALING;COMPLETE - SC~ 

ANSWER - sc4 . . • . 

ATTENDANT REQUESTS ALARM SIGNAL -
SC4. . . . • . .. ·~ . ;: • . ~ · · 

ATTENDANT REQUESTS NUMBER TRANS-
FER - sc4 ............ . 

1 

2 

4 

5 

5 

5 

2 •. MUTILATED DIGIT DETECTION - SC12 

6 

6 

3. 

4. 

5. 

6. 

PULSE GENERATOR - SC3. . • . . . 7 

DISCONNECT FROM THE DIALER TERMI-
NAL DY THE ATTENDANT - sc4 • • • 7 

TERMINATION TO THE ALARM CHECKING 
.TERMINAt - sc6 . . • • 8 

RING TERMINATION - sc6 9 

TIP TERMINATION - sc6. 9 

DISCONNECT FROM THE ALARM CHECK-
ING TERMINAL - SC7 . . . 9 
DISCONNECT FROM THE RING SIDE. 

DISCONNECT FROM THE TIP SIDE • 

9 

10 

OPERATION - sc_~a. 4-6. • • • • 10 

8. .· UNANSWERED. ALAJ.™ ·TIMER - 2. 5 . 
:MINUTE - sc2-6· •. lO. • • • • ; 11 

. 9 . . SLEEVE. GlrAfil) TIMING - 850 TO 900 
MitLisECONPS ... S(}4 • • • • • • • • 11 

10~ TIMED.RELEASE'.~ 2.5.MiNUTE -·sc4' 12 

ANSWER SIGNAL - SC4 . . . • • • • . • 12 . . . . 

· NUMBER TRANSFER SIGNAL - sc4 .•• 13 . . ' ~ 

11. A'r&LARM TIMER} ~ 10 TO 20 
MI ES. - sc2 .••••••.• 

12. SUBSEQUENT OFFICE ALARM SIGNALS 
TO .THE ATTENDAUT - sc2. . . . . 

l~. RECYCLE - WITHOUT TWO•WAY OPER-
ATPR oFFICE TRUNKS -·SCIO . . . 

14. RECYCLE - WITH TWO-WAY OPERATOR 
OFJ!IICE TRUNKS - SCl2t 5, . . 

l~. REMOTE TROUBLE RECORDING OF OF-
FICE ALARMS - SC2 1 41 ~I bt 101 
11'. . . . . . . 

• 14 

. 14 

. 14 

. 15 

15 

16. ALARM RELEASE DELAYED BY TROUBLE 
RECORDER - sen • • • • • • • • • 16 

17. TRANSFER. OF ALARMS TO THE DISTANT 
. BUILDING - tbCAL' - sc! • • • • • 16 

18. ATTENDANT TRANSFER OF ALARMS TO 
THE DISTANT BUILDING ~ REMOTE -
sci .· ............... i6 

19. RESTORING ALARMS TO THE OFFICE -
11Q2 •.••.•• ·•· .... · • •. • • • • 17 

20. TONE INTERRUPTER - sc8. • . . . 17 

21. TROUBLE CONDITIONS WITHIN THE 
ALARM SENDING ClIRClUIT - sc2 • 17 

Printed in U.S.A. 
TABLE OF CONTENTS 

Page) .. 
TCI Library: www.telephonecollectors.info



'. 

C])-26442-01 - ISSUE. 1 - TABLE OF CONTENTS 

TABLE OF CO:ijTEN'!'S {,Cont) 

WITHOUT TWO-WAY Oi?~ToR OFFICE 

. PAGE 

TRUNKS·. • . •; .- • • •.·.: • · .··; .·• •. • • 17 

WITH TWO...;WAYOPERAi'OR·PFFICE 
TRUNKS. • • .• • • • .>:·.-·:· • · .. , • 18 

22. CENTRALIZED STATm ALARM AND CON-

. ~gt1~8afif ab~r-,-3.Mts~ 
ALARM RELF!ASE FUNCT!6Ns • ·• • • • 18 

ALARM TRANSFER. 
-:_:. · .. 

. -~ . . ; . : . ~ ., . 
-~ : . . .. . . 

·· .... · i8 
ALARM RELEASE o ~ . • ; •. • • • 19 

. ·.· .. ·. 

• . .' 

TABLE OF CONTENTS · 
Page .2 · · 
2 Pages 

TABLE OF CON'!'ENTS (Cont) 

SECTION III - REFERENCE DATA. • 

1 • WORKING LIMITS • •. ; • • • • 

2 • FUNCTIONAL DE~iGNATIONS • 

3. . FUNCTIONS • : .>,. < , , . . . 
4 • CONNECTING CtRCUITS • . • 

5. MANUFACTURINC{ i:rESTING ·REQUIRE-
RENTs • • • • , • • • • • . . • 

. . . 

6. FUNCTIONAL MEANJ;NG OF ALARMS. • 

· .. ,.· 

. : .·:.· . 

.. . :.:-· 
.· .. 
·,- -:·· 

'· .. 

PAGE 

1 

1 

1 

2 

3 

3 

3 

0 

TCI Library: www.telephonecollectors.info



. ) 

CD-26442-01 - ISSUE i - SECTION I 

SECTION I - GENERAL DESCRIPTION 

i. PURPOSE OF CIRCUIT 

1.01 This circuit provides a means of com-
municating alarm infonnation to an 

attended facility; concerning failure ,of 
various critical circuits or indications of 
impending failure. 

1.02 Detection of an alarin situation ini
tiates a dialer sequence to establish 

a call ~sing the telephone network. ··The 
dial'E~r is preset to d.ial a particular di-

- rectory number to terminate the call to a 
dedicated alarm telephone •. 

.1.03 The.circuit also provides for detection 
and classificationof the office 

alal'Jl1:S .• 

1.64 ·An alarm checking terminal is provided 
as a part or this circuit for the 

identification and control of alarms. 

1.05 The circuit may be arranged to pro• 
vide an alarm signal:via a 2-way oper-

ator of'fice .. trunk to backup the dialer cir
cuit. 

2. GENERAL DESCRIPTION OF.OPERATION 

2.01 The various office alarm conditions 
are classified according to their 

importance and assigned to one of seven 
alarm categories. These categories are re
presented by relays AO through A6 in a de
scending order of importance, respectively. 
A chain circuit and a set of cross-connec
tions then determine wh.ich alarm conditions 
are to signal the attendant. 

2.02 When an alarm signal is to be sent to 
the attendant, this circuit dials the 

directory number of' a dedicated TOUCH-TONE® 
alarm telephone at the maintenance facility. 
The attendant answers and dials a TOUCH
TONE digit 2, 5, or 8. The alarm sending 

circuit interprets this as an answer signal 
and cuts through the .alarm tone to the 
attendant. If'· the. proper cross-connection 
is· provided, releasable alarms will auto.,. 
matica11Y release upon disconnect by the 
attendant. If the automatic release cross
connection is not provided or the attendant 
allows the connection to time out, the 
alarms will not release. 

2.03 Both numbers of the alarm checking 
terminal will ·result in transmission 

of ton.e identif'icatiori of the highest alarm 
category present. - .The alarm tone will be· 
transmitted foir a limited period of time and 
at.completiori of the timing interval the 
ala.mt tone is stopped and the circuit is 
prepared. to r~ce:tv¢' ·one of two instructions 
from the attendant· •. The instructions are 
answer .. and number transfer. The answer 
instruction will reapply the al1;1.rm tone to 
the lirie and the number transfer instruction 
sets.the dialer.circuit to dial the alternate 
directory number. · 

· 2 .o4 When an attendant dials the ring num.:. 
ber of tne alarm checking terminal the 

circuit attempts to release releasable alarm 
conditions when the attendant disconnects~ · 
Remote transf'er of alarms may be accomplish.ed 
on a ring .number terniination with application 
of plus or minus 130 volts as described in 
18. of SECTION II, -

2.05 When an attendant dials the tip number 
of the alarm checking terminal the 

circuit will cut. through the alarm signal 
if one exists. Alarms will not release when 
the attendant disconnects provided the at
tendant has not given the circuit an answer 
signal during the termination. 

2.06 A timer is provided to resignal the 
attendant when an alarm condition re

mains for a period of 10 to 20 minutes af'ter 
the disconnect. 

SECTION -1 
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SECTION II - DETAILED DESCJUPTION 

.1. COMMUNICATION OF ALARMs 

ALARM DETECTION AND PREPARATION FOR DIALING 
SC2 

1.01 Assume that ground is applied and 
sustained on ala;rm lead A2 as would 

result from an announcement system failure. 
The circuit completed by ~his ground is 
through the winding of·marginal alarm relay 
A2, through parallel break•contacts of the 
lower numbered A- relays~. through the 3200-
ohm AL resistor, and the winding of alarm 
relay AL to the battery bf resistance lamp 
A. Relay AL operates and relay A2 does. not. 

1.02 A contact of relay AL shunts the winding 
ofn<;>. alarm relay NA. and relay NA re-

leases~ · 

1.03 The release of relay NA: 

(a) Starts the 2.5-minute TM timer. 

(b) Extends ground to the winding of relay 
ST operating it. 

(c) Partially closes the lock path of re
lay UA.,.. 

1.04 The ST relay in operating: 

(a) Closes a loop across the tip and ring 
to the line switch tennination of the 

dialer circuit. 

(b) Locks through normal contacts of re
lays RCY and SLlA. 

(c) Partially closes the lock path of re
lay UA3. 

(d) Partially closes the lock path of re
lays ANS and TRN. 

(e) Operates relay STA. 

(f) Partially prepares the TMA timer for 
its timing cycle. 

(g) Partially closes the operate path of 
relay SD. 

1.05 The STA relay in operating: 

(a) Partially closes a lock path for relay 
RCY. 

(b) Operates relay AS. 

(c) Enables the.pulse ge:p.erating circuit. 

( d) Operates refoy CPG. · 

1.06 Relay .(lS.i~.operating: 

(a) Locks to reJ,ay STA. 

(b) Operates ~.~;tit'."of~5· R- relays repre
senting the first digit of the di

rectory number t() be dialed. 

( c) Prepares the operate path: for the next 
steering re1e;y, · · · · 

1.07 Relay CPG '~n qperating: 

(a) Operates rela:y.· PG. 

(b) Partially prepares the operate path 
for relay S; : 

Lo8 Relays R- ~:-'out .. of..:5 in operating: 

(a) Operates relaY CHIC 

1.09 Relay PG in operating: 

(a) Prepares the dialer terminal for dial 
pulsing. 

(b) Prepares the pulse generator circuit 
control relays for operation. 

l.J,O The SLl rei~y operates when the link-
age is closed to the originating reg

ister. When operated, the SLl relay further 
prepares the TMA timer for its function. 

1.11 When ground is .. removed from the tip 
conductor, relay RD operates and: 

(a) Opens the short across the tip and 
ring leaving the S relay alone across 

the loop. · 

(b) Partially closes the lock path of re
lays SLlA and TD. 

1.12 When party tests are completed relay 
S operates operating relay SD. 

1.13 Relay SD in operating: 

(a) Closes a shunt path across the S relay 
releasing it. 

(b) Locks to relay ST. 

(c) Locks relay RD operated. 

SECTION II 
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·:·,·· .. · 

(d) Opens theAS relay.pperate path. 

( e) Further prepares ·the TMA. timer for · 
its fUnctioh. · •· · · · 

(f) Releases rel~y (}PC}·.: 

(g) Prepares the.puise ·generator control 
relays :for :their •. function. 

1.14 Relay.CPG in releasing: 

(a) Opens. the s relay.operate path thus 
removing the s winding .from across 

the tip and ri~. ' · 
·', .·'. 

(b) starts the pulse •. ge}?.erator by fir.st 
releasing the. PG. ·r.eiay. (See Pulse 

Genera tor - 3 • ) . . · · , : · 

DIALING. .. SC3 ... : .. : '"· 
1.15 The PG relay :l.~. now Under full control 

of the pulse generating multivibrator 
·which will.operate anc\ relefl,se relay PG at 
a rate of .10 pulses Per. second with an · 
approximate 63 percen.t· break •. The PG relay 
will continue to operate'and.release until 
relay CPG operates wnenaialing.is·completed 
or. aborted. . · · , · :. ·.. . · · . 

1.16 

(a) 

for 

The first release of the PG relay: . . . 

Opens the .. loop ori the. dialer line 
thus providing the.first open pulse 
the first digit~.· · · 

(b) Operates relay· PG:,L ~ · 

1.17 The multivibrator:reoperates relay 
PG after approximately 63 milliseconds 

following its release. 

1.18 Relay PG in operating: 

(a) Closes the loop on the dialer line 
thus ending the flrst open pulse of 

the first digit. · 

(b) Operates relay PG2 •. 

(c) Closes an operate.path of relay SP 
to the digit on0··1ead so that if the 

R- relays hav.e registered a digit one 
the SP·relay will operate to stop pulsing. 

1.19 The multiv:i.brator releases relay PG 
· after approximately 37 milliseconds 

following its operation. 

1.20 Relay PG in releasing: 

(a) Opens the loop on.the dialer line thus 
providing the second .open pulse for 

SECTION II 
Pa.ge.2 

the first digit 'if the digit is greater 
than one. · · .. : · · 

(b) Releases r~l~~:PGl. 
. : ~ · .. · .. 

1.21 Relay PGl in:ie1i:ias:l,ng operates re
lay PG3 wit~ ;r~lay PG2 operated. 

1.22 .. The multivi~rf1.tor reoperates relay 
PG. · .. ·,. 

1.23 Relay PG ill operating: 
... ~ 

(a) Closes the :foop on the dialer line 
thus ending.the second open pulse of 

the first dig~:t ~: · : . · · 

(b) Releases :i:'~Iay· PG2 ~ 

(c) Closes·an·op~tate path of' relay. SP 
to the digi·t ,two lead so tha :b ;1.f the . 

R- relays haveieg1stered a. digit two, . 
the $Prelay w:i.iLoperate to stop ptilsing. 

.~· . .. 

1.24 The multiv.:t.brator releases relay PG •. 

1.25 Relay PG iri. ·.:teieasing: 
.. . . . . 

. (a) Opens the 16~~ on the .dialer·.une 
thus providtrig· the thhd open pulse 

for the first· digit: if the digit is. 
greater than two •. 

: > ·,·',·" 

{b) Operates reifi:r :PGl. 

1.26 The muitivib~ii:;tor reopera.tes relay PG. 

1.27 Relay PG iri. op~rating: 

(a) Closes the loop on the dialer line 
thus ending the· third open pulse of 

the first digit. 

(b) Operates re:i:ay PG2. 
. . . . . 

(c) Closes an operate path of relay SP to 
the digit three lead so that if the . 

R- relays have re'gistered a digit three 
the SP relay wil.l ·operate to stop pulsing. 

. . . 

1.28. Relay PG2 fo·operating·operates relay 
PG4 with relays PGl and PG3 operated. 

1.29 The multivibrator releases relay PG. 

1.30 ... Relay PG in :i-eleasing: 

(a) Opens the l.OoP on the dialer line thus 
providing the.fourth open pulse for 

the first digit .if' the digit is greater 
than three. · · · · · 

(b) Releases relay PGl. 

A 
\~ 

0 
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1.31 The multivibrator reoperates relay PG. 

1.32 Relay PG in operating: 

(a) Closes the loop.on the dialer line 
thus ending the fourth open pulse .Of 

the f'irst digit. · · 

(b) Releases relay PG2. 

( c) Closes an ope.rate path of' relay SP to 
the digit four lead so that if' the R

relays have registered a digit four the 
SP relay will operate.to stop pulsing. 

The multi vibrator. releases relay I'G .• 

Relay PG in rel.ea.sing: 

1.33 

1.34 

(a) Opens. the loop on the dialer line thus 
providing the f'ifth. open pulse f'or· 

the f'irstdigit if.the digit is greater 
than four. · ·· · 

(b) Operates relay PGl. 

1.35 Relay PGl in operating releases relay 
PG3 with relay.PG4 operated.and relays 

PG2 and PG5 released •.. 

1.36 The multivibrator operates relay PG. 

1. 37 Relay PG in opera ting : · 

(a) Closes the loop pn t.he dialer line 
thus ending the fifth open pulse of' 

the first digit. 

(b) Operates relay P(.}2 ~ 

(c) Closes an operate path of relay SP to 
the digit five lead so that if the 

R- relays have registered a digit five 
the SP relay will operate to stop pulsing. 

1.38 The multivibrator releases relay PG. 

l,39 Relay PG in releasing: 

(a) Opens the loop on the dialer line 
thus providing the sixth open pulse 

for the first digit if the digit is 
greater than five. 

(b) Releases relay PGl. 

1.40 The multivibrator reoperates relay PG. 

1.41 Relay PG in operating: 

(a) Closes the loop on the dialer line 
thus ending the sixth open pulse of 

the first digit. 

(b) Releases r~la:Y'. PG2. 

(c) Close~ an operate path of' relay SP 
to the digit six le~g so that if' the 

R- relays hav.e. ·registered a digit six the 
SP relay will · o:Pe.ra te to stop pulsing. 

1.42 Relay PG2 inr~leasing operates relay 
PG5 with relays PGl and PG3 released. 

1.43 · The multivibra:tor releases relay. PG. 

1.44 Relay PG in releasing: 

(a) Opens the loop on the dialer line 
thus providing the.seventh open pulse 

f'or the.f'irst d,ig-:i,.t if' the digit is 
g:r.eater than six~ .. 

(b) Operat~s relay .. PGl. . 

i.45 The 
0

inultivibrator 'reoperates relay PG. 

1.46 Relay PG in. ope~ating: 

(a) Closes the loop on the dialer line 
thus ending· the seventh open pulse of' 

the first digit" 

(b) Operates relay PG2. 

( c) Closes an op.erate pa th of' relay SP to 
the digit ·seven lead so that if' the 

R- relays have registered a digit seven 
the SP relay will operate to stop pulsing. 

1.47 The multivibrator releases relay PG. 

1.48 Relay PG in releasing: 

(a) Opens the loop on the dialer line 
thus providing.the eighth open pulse 

for the first digit if the digit is 
greater than seven. 

(b) ·Releases rel~y PGl. 

1.49 Relay PGl in releasing operates relay 
PG3 with relays PG2, PG4, and PG5 

operated. 

1.50 The multivibrator reoperates relay 
PG. 

1.51 Relay PG in operating: 

(a) Closes the loop on the dialer line 
thus ending· the eighth open pulse- of 

the first digit. 

(b) Releases relay PG2. 

SECTION II 
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. ' . 

(c) Closes an op~ra.te path of l'lelay SP to 
the digit eight. l.ead so that if the 

R- relays have.registered a digit eight 
the s:r I'Eilay .will op13.rate to stop i;>\llsing. 

. . 

. 1.52 The multi vibrato!'..: releases relay PG. 

1.53 Relay.PG in rel~il.siri.g: 

(a). Opens the loop.'on the dialer line thus 
providing the ninth.open pulse for the 

. first digit· if the dig:i.t is greater than 
ei~t. · 

. \ . 
(b) Operates relay .PGl. 

1. 54 Tne niult:i. vib ra torJ;eopera te s relay PG. 

1. 55 Relay PG in ope;rating: 

(a) Closes the loop 6n .the dialer line 
thUfi ending the ';i:1irith open pulse .()f 

the first digit. · · · 

(b) Operates rela.y··~G2 •. 

( c) Clos~s· an ~perate. path of reiay $P to 
. the digit nine lead so that if. the 

R- relays.have registered a digit nine 
the SP relay will opera.:t13 to stop pulsing. 

. , , I , . , 

1.56 Relay PG2 in ope~ating releases relay 
. PG4 with relays PG1; PG3, and PG5 . 

operated, · · ·· · · · · 

. 1.57 The multivibrator releases relay PG. 

1. 58 Relay Pd in rel'easing: 

(a) Opens the loop_ on tP,e dialer line thus 
providing the tenth open pulse for the 

first digit if the digit is greater than . 
nine. · · 

(b) Releases relay PGl. 

1.59 The multivibrator reoperates relay 
PG. 

1.60 Relay PG in operating: 

(a) Closes the loop on•the dialer line 
thus ending the tenth open pulse of 

the first digit. 

(b) Releases relay PG2. 

(c) Closes·an op~rate path of relay SP 
to the digit zero lead so that the 

R- relays which have registered a digit 
zer0 can operate the SP relay to stop 
pulsing. 

SECTION II 
Page 4 

INTERDIGITAL I~ERVAL - SC3 - (END OF DIAL
LING - SEE l .80) ·.·· ' 

_ .. , .. 

1. 61 Relay SP in.' opera ting : 
·' .. 0: 

·.· t. ·: .. 

(a.:) Closes a loop :across the dialer line 
to prevent further dial pulsing during 

the interdigi 1;a:l interval since the PG 
relay ~ill continue to .operate and release 
in order to tithe t~e iriterdigital inte~al. 

. ·.·' . 

(b) .Operates re~'Ei:y;'_BS •.. 

(c) Operates reill.y.WP. 

·. 1.62 The muit1yi1{rator releases relay PG. 

1.63 · Relay. PG in.·releasing releases all 
operated Pi1- relays with relay SP 

·. operated ; · · · 

1.64 ·The multivibrQ.tor reoperates relay PG. 

1.65 .Relay PG in. operating releases relay 
SP. 

., '·. 

1.66 Relay SP in: re-leasing: 
.·. ··.' ... ·. 

(a) Releases relayAS. 
··, · .. · 

(b) Operates r.,elfi.}' Zp. 

1.67 Relay AS iri releasing releases R-
relays whiph·were operated for the 

first digit and· allows R-·relays to operate 
which .are .to be· operated for the second 
digit._ . 

1.68 The multivibrator releases relay PG. 

1;69 Relay PG in·releasing operates-relay 
PGl. . 

1. 70 The multi vibrator reoperates relay 
PG.. . 

1.71 Relay PG i~.operating: 

(a) Operates relay SP with relays ZP and 
PGl operated. 

(b) Operates relay PG2~ 

1.72 Relay SP in.operating releases relay 
WP in preparation for ending the 

interdigital timing and starting the next 
digit. 

1.73 The multivibrator releases relay PG. 

1.74 Relay PG in. releasing releases relays 
PGl and PG2>:with relay SP operated. 

. 0 

() 

) 
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1.75 The muitivibrator reoperates relay 
PG. 

'1.76 Relay PG in operating releases relay 
SP. 

1.77. Relay SP in releasing releases relay 
ZP. 

1.78 The multivibrator releases relay PG. 

1.79 End of,interdigit~i interval and start 
of next digit, .see 1.15. The sequence 

outlined iri 1.15 through· i. 78 is repeated 
for each digit with relays -s providing the 
associate?- di,git iriforniaticm. 

DIALING COMPLETE .. "'. . SC} 

1, 80 Relay . SP in ope,.r.a ting: 
. ' ~: 

(a) Closes a loop across the dialer line. 
to prevent further:dial pulsing. 

,'• 

(b) Operates relay WP; 
(c) Operates relay DC via the -D to DC 

across connect •. 

1.81 Relay DC in operating: 

(a) Operates relay C.PG. 

{b) Releases the operated •S relay~ 

(c) Releases relay WP. 

(d) Releases all PG- relays. 

(e) Opens the sleeve lead to the second 
line switch. 

( f} Locks to relay STA. ·. 
1.82 Relay CPG in operating: 

(a) Holds relay PG operated and stops the 
multivib.rator. 

(b) Operates relay S which closes the T-, 
R- leads to the. call.ad ntunber. 

1.83 

1.84 

Relay -s in releasing releases the 
operated R- relays. 

Relay WP in releasing, with all R
relays released, releases relay CHK. 

Relay PG- release·d releases relay SP. 1.85 

1.86 The circuit remains in this state 
until answered or until the TM timing 

interval has elapsed. 

ANSWER - SC4 

1.87 When the attendant answers a silent 
termination is received. The dual 

channei receivetiaattached to the line to 
detect the instruction of the attendant. 
The attendant has the option of' requesting 
the alarm signal or.transferring the di
rectory number of'.,the dialer circuit to the 
alternate number·> The attendant will nor
mally request the alarm signal in this 
situation. · · · 

ATTENDANT REQUESTS ALARM· ,SIGNAL - sc4 

1.88 The attendant dials a TOUCH-TONE digit 
2, 5' 0 r 8 whi.ch the dual channel 

receiver recognizes as an answer signal and 
operates. relay ANS.'· 

1.89 The ANS.rela;f.ii:i operating: 

(a) Resets theT:t4 timel;'. 

(b) Operates relay.AK. 

(c) Transfers the attendant from the dual 
channel receiver to the alarm check

ing terminal: · · 

(d) Locks to reiay ST. 

(e) Opens the NA relay pa.th controlling 
reset of the TM timer. 

(f) Transfers the output of the TM timer 
to relay TD from relay UA, UAl, etc. 

(See 10. TIMED ~ELEASE.) 

(g) Partially clos.es a path to operate 
relay SR if the automatic alarm re

lease cross-connection is provided. 

1.90 Relay AK operates and: 

(a) Starts the 120-IPM interrupter circuit. 

(b) Completes the circuit of relay FL. 

(c) Completes the circuit of' relays W and 
z. 

(d) Closes alarm leads A3 through A6 if 
none of the options W, x, Y, and z are 

provided~ 

(e) Operates relay AKA. 

(f) Operates relay SR, if the automatic 
alarm release cross-connection is 

provided. 

1.91 Relay AKA in operating: 

SECTION II 
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(a) shunts the winding .of relay AL to 
operate all A- J'E!.lays that have ground 

on their a.la~ lea.i;is ••. Relay AL releases. 

(b). Pa.rtia.11y closes the aiarm tones to 
the T lead of the f;l.la.rm checking 

terirlinal • · · · · · ,. 
.. · ... 

(c) '0pens .the ·ground. path to r~cycle the 
·10- .to ·2o~minute alarm timing relay 

AT, a.rid pa.rtia.lly~ioses the start lead 
to the troµble recor~er:lf provided. 

. (d) Restarts .the TM tiiner~ 
1. 92· .. Re;Lay SR ·. r:f : c)pe~a. te~: .. 

(a). )?arti~iiy oiose.s .~· 'ground to the oper
· ate path or· re;ta.y.AR. 

(b} Partially clo.ses :a 'lock path for re-
lay TJ:). ·. . . . · 

. l.93 Relay AL inreieasfog removes the 
. sh'unt f'rom the winding of relay NA 
allowing it to reoperate, · 

1.94 The A- relays operate and: 
. . . '• . 

(a) Partially. clos:e 8: p~th to ~tart tne 
10- to 20-minute .AT timing relay. · 

(b) The lowest numbered A- relay operated 
closes its.alarm .to· the checking 

terminal T lead. · · · ' · 

(c) Lock to battery of' ;resistan.ce la.mp 
A and.will retila.irt•opera.ted until the 

.alarm condition is removed or the alarms 
a.re restored to the office. Rerays A3 · . 
througll A6 a.re the exception as they will 
release when the AK relay is released if 
none of the options w, X, Y, and Z are 
.provided; however, relay A3 will remain 
operated if relay A3A is off-normal. 

(d) Closes the start lead ground to the 
trouble recorder if provided·for any 

a.la.rm category except A4. 

ATTENDANT REQUESTS NUMBER TRANSFER - SC4 

1.95 The attendant dials a TOUCH-TONE 
digit a.ate.risk or ·pound sign which 

the. dual channel rece~ver recognizes as 
a n\.lmber transfer signal and operates relay 
TRN. 

1.96 The TRN relay in operating: 

(a) Starts the 120-IPM interrupter cir
·cui t. 

{b) Completes the circuit of relay FL. 

SECTION II 
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(c) Completes i;liecircuit of relays W 
and Z. · ·· 

(cl) Transfers the attendant from _the dual 
channel r;Elceiver to the alarm· check

ing tenninal. 

(e} Locks to rei~y ST . 
(f) Transfers· the: output of the TM timer 

to relay TD from relay UA, UAl, etc. 

(g) Operates or releases relay WN . 

1.97 The combinat1on of relays WN, FL, 
. . . w, ·and z· operated or released and 

TRN operated provide a signal to the at
tendant indicatingthe number to which 
. transfer has been. effected. · 

.2. . MUTJ:LATED :b:tGIT DETECTION - SC12 . 

2.01 ~ialing ~y_be. a.bo.rted due to ~ 
· mutilated digit detected by a self-

checking feature in the digit registration 
circuit. · 

2 .02 An operate p~t!L of relay CHK. is pro
vided through a 2-out-of.-5 check cir-

. cuit of relays .RO; ;L·~. 2, 4, and 7 to detect 
by releasing if ~ condition other than 2-
out-of-5 develops d~r:i.ng dialing. 

2.03 Released, relay CHK operates relay 
CPG to stop the pulse generator. 

2.04 Since dialing is not completed re-
lay DC is not operated, and with 

relay CHK down and CPG operated with relay 
DC nonnal, an operate path is closed to 
relay UA, UAl, or RCY, 

(a) If the directory number which was 
aborted was being dialed to the first 

line switch relay UA will operate and 
the circuit wiJ,l proceed tq release it
self from the first line switch appear
ance and seize the second to dial again. 

(b) If 2-way operator.trunk opera~ion 
is provided and the directory number 

which was aborted was being dialed to 
the second line switch relay UAl will 
operate and the circuit will proceed to 
release itself from the line switch 
appearance and seize an operator trunk. 

(c} If 2-way operator trunk operation 
is not provided and the directory 

number which was aborted was being dialed 
to the second line switch relay RCY will 
operate and the circuit will proceed to 
restore to normal wbile it signals the 
trouble recorder of the recycle alarm 
situation. After restored to normal 

r) 
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the·circuit .will ~?,in attempt to dial 
via the first line switch appearance. 

.. · .: ·:- : ... · 
3 • PULSE GENERATOR .~·. sc3 

:3.01 The ;pulse ge~e~~tor is·~ transistor-
. · · ized, free-'-runp,ing multivib.rator •. 
Transistors QllindQ2:.are the.active el.ements 
whose durations being Qn or bff are con
trolled by RC networ~s. :ma.de up of the Q5 
and c6 ca.paci tors and t.heir associated re-
sistor networ].{s. · 

3,02 Th~ .length o:fthe.period of' one cycle. 
. . of': the :pulse genera.tor is controlled 

.by the PG6 .re.siStor. and C5 capacitor ih 
stage one~ and. thet:FG1:: resistor and c6 · 
capaGi tor in . stage twq •. ·. · ·. 

. 3 .'03·: Puls;!.~ ·~ontro~~'~i the mul tiviorator 
. , . . .. resides with th~ CPG control pulse 
· g~nera to.r .re:fa.y • ·. Wi t}i::<relay .. · 13~A and . CPG 
operated the•multivil>rator. ilf held in.its 
zero stS.te,. Ql ·.oonduct:l.:ng, Q2 off'. The CPG 
through it~ .3 nia.J.te;..coh:ta.ct prevents Q;2 
from turning, ()J:l· by ap'pllring ground through 
PGll to. the· b.ase of', Q.2., With .Ql conduqting 
C6'chargesto 48-volt:pattery through PG7. 

3.04. The start-dia:).irig signal results in 
, . . . . CPG releasing.·<: .'.When it releases it 

not only removes groUii.d from the base Of 
Q2.but through its 5brea.k•coritact, applies 
negative battex:y:at tpe·jurtction of' c5, 
PG4, and. the base of' Q2. .The Q2 begins 

·conducting. The Q.2 C\Onducts in the saturated 
mode thereby causinggrotuid potential to 
a:Qpear at its collector.and on one side of 
C6. Because that capacitor is charged, its 
other side which is .attached to the base of' 
Ql is :f'orced to become positive with re
spect to ground. The Ql is turned off. 
The multivibrator is in state one. That 
is, Ql off, Q2 conducting. The C5 is 
charging rapidly throi..lgh Q2 and PGl resistor 
to battery. The c6 is discharging through 
PG10 resistor. to battery. The length of' 
time that the pulse generator remains in 
state one is dependent on how long c6 takes 
to discharge. · 

3 .05 The multivibrato·r remains in state 
one until C6 di~cp.a.rges. This occurs, 

when the point in thec.ircuit at the junction 
. of c6, PGlO, and the base of' Ql becomes 
slightly negative. The Ql turns on and 
saturates. Capacitor c5 shirts the base 
voltage of' Q2 positively shutting it off'. 
The pulse generator is back to state zero. 
The c6 charges rapidly through Ql conduct• 
ing, and PG7 tobattery. The C5 starts 

discharging through·,PGO to battery. '+'he 
leri.gth of time the multivibrator l;"emains 
in state orie now gepends on :tl:;le time constant 
C5. forni.s'with PGq .• ',Howe\ter, wnen .C5 dis- . 
charges· sufficientJ,.y. to ·shi:f.t the, base of' 
Q~,,,fo a slightly negative· potential· that 
t11aris:l.stor will .turn on and. the pulse gener.-
a.:t(ir will 'again :charige s'tate. . .·. 

3:.66 . The pulse g~rierator contin:ue·s pUlsing 
.,> untiL CPG ;ls lj;gain ()perated~ Wheri era operates the niultivibrator will pe 

thrown into or held.in state zero and remain 
there: ·· ·. 

3 .en· Transistors Q~: :~d Q4 are the output 
·. . .tra.nE?istors .,of i;he .~uJ,tivibrator. 

Transi$tor Q.3. ;ls .:qohi;rolled directly by 
t~~nsist.or Q.2·; . When: Q2 i·s. turned on during 
state 011e/o:f' the niu:l;y;lvibrator, it electri-· 
callY shorts the Q3 b.ase and emitter·. The:re
for,e ii:l sta,te one Q3. is t.urned off. · .· But 
<luring state zero Q.2 is off and Q,3 is on 
and .saturated. . 'i'h1r.Q.3 transisto.r controls 
Q.4 directly •. ·.• The .pu:rpose of' .Q.4 is .to· pro 7 
vide . a a.table driY.;1.ng soµrce :f'or the PG 
re;[ay •.. When Q3 iS on· during stat13 zero Q4 
is <;>n, and ~hen Q:3:: is o:f'i' .,during state one 
Q.4 is o:f':f'. The ~4 13tage.ali:;o acts as a 
bu:f'fer between tl'J.e. Q3 stage arid the. PG re
lay. Relay PG is opera.tad when transistor 
Q.4 :Ls on •. Therefore, dur;lng state zero of' 
the multivibrator the PG relay is operated 
arid during state.one·the PG relay is re-

·1eased. Since con tac.ts of' the PG relay 
0pen and close the.loop on the dialer termi
nal to pro\ride dial pUlsing, the proper 
operation of the multivibrator in comTui
nation with the PG. relay is essential to 
provide dial pulses:with pulses per second 
and percent break within limits as indi
cated in the Circuit requirements. · 

4. DISCONNECT FROM TlIE DIALER TERMINAL BY 
THE ATTENDANT·• sc4 

4.01 The attendant· disconnects, releasing 
relay S an:d SLl. 

4.02 The SLl relay in releasing starts the 
TMA timer. 

4.03 The TMA timer provides 850 to 990 
millise.conds· before operating relay 

SLlA. 

4.04 Relay SLlA operating: 

(a) Releases the ST relay. 

(b) Locks to relay RD. 

SECTION II 
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4.05 Relay ST. releas~dy · 

{a) Releases relays ,ANS cirTRN, and SD 
and .STA. 

{b) Transfers the battery supply of the 
TM tiirier from battery F t<> battery_ B. 

(c) Open~ the lo~k-patnof relay UA3. 

(d) Opens the ;irig_:i:e~ito the lfne switch 
termination of .tne 'dialer. · 

4 .06 Relay. STA relei:t,s~~: releases. relays DC · .. 
and PG. ,. ·· · · 

4.07 If operated, r~iBiy·ANS released; 

(a} St~rts th~ relea.se of r.elay SRH' ·t~~ 
. automatic relea:se · c·ros.s-connection ·is . 

provided. l:f-arranged•f9r trouble recorder 
transmission of'. alarms· the-trouble recorder 
may· fail ·to grant Preference to the a:Larin: 
transmission prior to ,release·.by the at- · 
tendant. If this.hil.p:flen.s~ .automatic re.,. 
lease. will be. delaye<I. ( s~e :J.6) : · 

(b) Releases relay~ AK.-:~ · 
·,_. .. ~ 

( c) Opens the tip and ring to the alarm . 
checking terinirtai. . 

:;·· 
(d) Restores control of the .'i'M timer to 

relay·_ NA.• .·:.. ·' · · 

4.o8 If operated, relai~Im released: . ·. ·- . 

{a} Opens the tip. arfo .f;l.ng to the alarin . 
checking terminai •. · · 

(b) Restores the output ot the TM timer 
to-the UA, UAl,.etC, relays~ 

(c) Reiiioves the.sta~t from the 120-IPM. 
interrupter circuit~ 

. . 
·(d) Opens the ·FL relay· qperate path. 

( e) .Opens the W and Z relay circuit .• 

(f) Ena])les the TMi: t;tmer. 

· (g) Operates or. releases ZN and ZNA re.:. 
lays. 

4.09 Relays ZN and ZNA complete the di
rectory number transfer f'unction ini

tiated by the signal from the attendant. 

4.10 Rela~ SD released releases relay RD. 

4.11 Relay AK released: 

(a) Operates relay AR if the cross
connection is provided f'or automatic 

release. 
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(b) Releases :rieJ,a.;y:s W, z, ~L, and removes 
the start to·the interrupter. 

.·:·: . . 

(c) Opens the ~larm detection leads of 
relays A3, t_o A6. · --·-

4 .12 Relay·RD. :i;-e"ieased releases.relay ~LlA 
and opens ·.~ lock path_ of. relay TD. 

4 .13 Relay AR operated and 'results as 
described .:!-il 6.02 and 6.03. 

. . . . 

TERMINATION·'!'<) THE ALARM CHECKING 
TERMINAL - sob· 

5 .Ol Two directo.rY· numbers are assigned to 
the alarm che¢king terminal. Ringing 

combination 0 is ·µsed foI'·on.e nJ.llilber and .. 
ringing combination:l is used. for. the other 
numbet. . These n:umbi:lrs are· noricharge and . 

. nonrestricted sc>- a.a ·to. be accessible for 
maintemmce purp6ses from· .any p}1one: or 
attendant switcbb6.~rd~ The tipnUmber is 
used to transmi_t a' tone identification .of 
the. highest alarm.··condition present. The 
ring n:umber Mco.m:Piishes the sru)le· purpose 
but will also attempt to rele~se'the alarms 
upoh _disconnect ·tr9m the termfoal. · · 

5 .02 ' Since the .niai~tenance facility ·has 
. . respons1bi1ity for alarms, the at-
tendant, upon recognizing that alarms .have 
not.been transferred; must contact an oper-
ator ·:to tran13f'er :alarms. (See 18 •) .· 

5.03 · A call termiriating to the alarm ch~ck-
ing terminal' operates sleeve relay 

s:r, in parallel w:l,th ·the hold magnet of' the 
line switch • · · 

. 5 ;04 Relay SL in: operating: 

(a) Resets the TM timer thus preventing 
the operation of' unanswered relay UA, 

or holds relay UA operated if it had al
ready operated. . 

(b} Remov_es the. shunting ground f'rom ring 
relay R. 

(c) Operates alarm check relay AK.· 

(d} Starts the TM1 timer. 

5,05 

(a) 

(b) 

Relay AK in operating: 

Starts the 120-IPM interrupter circuit~ 

Completes the circuit of f'lashing re-
lay FL.. . 

(c) Enables the w~z relay circuit. 

(d) Alarm leads of' relays A3 to A6 are 
closed if none of' the options w, X, 

. Y, and Z are provided. 

0 

<) 
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(e) Operates r~lay AKA, 

5.o6 Relay AKA operated: 

(a) Shunts :the winding Of relay AL to re
lease it and to operate all A- relays 

that have ground on· their alarm leads. 

(b) Partially.closes the alarm tones.to 
the T lead of the alarm checking ter

minal. · 

(c) Resets the 10- to.20-minute AT relay 
.timer. - · - ·· 

5.07 An A.:.· relay except A4, operated closes 
a start sigrial t(l the trouble recorder 

if prov;!.d,ed. · · · · · · 

5.08. Relay AL releaSingremoves the shtint 
path across the winding of relay NA 

allowing it. :tO )·eop~ra te .• 
' ' 

5.09 The FL and W-Z relays interrupt the 
tones and ringing signals as shown 

on SD Note 306 and the A- relay chain cir
cuit connects the tone of.the lowest num
bered A- r1Hay operated· to the tip conductor 
of the alarm checking terminal. The lower 
numbered A~ relay repr~sehts the more impor
tant alarm condition. ·· The operated A- re
lays have locked to battery of resistance 
lamp A and will remain operated until the 
alarm condition is removed or the alarms 
are restored to the office. Relays A3 
through A6 are the exception as they will 
release when the AK r;elay is released if none 
of the options W, X, Y, and Z are provided; 
however, relay A3 will remain operated if 
relay A3A is off-normal. 

5 .10 The alarm tone · i.s applied to the check-
ing terminal as described above from 

the beginning of termination for an interval 
of approximately 21 seconds. At the end of 
the TMl timed interval the checking termi
nal is switched to the 'dual channel re
ceiver to provide the attendant the oppor
tunity to transfer the directory number 
dialed by this circuit. Since number trans
fer may not be desired, the answer signal 
may be given by the attendant to cause the 
alarm signals to be reapplied to the line. 
(See 1.88 and 1.95.) 

5.11 Termination to the checking terminal 
when an alarm signal is being sent 

via the 2-way operator office trunk circuit 
results in ground being connected to the 
CKO or CKl lead to signal the trunk circuit 
to releas.e. its alarm signal to the attendant. 
Note that relay SL has transferred the 
ground path of the operated T- relay so 
that it becomes self-locking. The trunk 
circuit releases the alarm signal to the 
attendant and opens its ST lead to release 
the T- relay. The trunk circuit is now 

under control of ·the a:ttend,ant. Relay SL. 
removes the shui).t~rig ground :from ring relay 
R and operates l!,lan}l check relay AlC 

RING TERMINATimi ;.,, sd6 

5.12 When.ringing.(lj.irrent is applied to the 
. ring con,ducto:t;' ·of the alarm checking 

terminaJ, by ·. tM · ;tnco)iU.ng trunk circ'ui t, the 
ring cold cathode· tupe R conducts to operati:i 
rE:)lay R. · · ·· 

:,.: 

5,13 The contacts ·or relay R are arranged·. 
to provide maintenance access t6 the 

winding of relay SL.and operate slow-re- · 
lease relay SR; 

5 .14 EleJ,ay SR locKa under control of relay 
SL and shunts · the winding o:f . rela.y· R · 

to :l,ncrease ·the flow of ringing . cur;rent · · 
.through c9ld cathod~ tube R enough to triI> 
ringing in .:the incol'llirig trunk circuit ; No . 
D'C terminatiOn is made to 'operate .the charge 
relays o:f the incoming trunk circuit. Ri:i-. 
lay R releases •. The•operated SR reJ,a:y will 
initiate the ala.rm .release ·function upon -
disconnect. · 

5 .15 With ringing ·. trippeP, the alarm ·tones. 
are heard at the alarm checking termi

nal until the end of the TM1 timed interval 
as previo.usly describ~d. If' a new and 
higher order.alarm condition. occurs during. 
the termination, its:,A- relay will operate 
ahd its alarm tone will supersede the exist
ing tone • A new· and· lower order o:f alarm 
will operate its.A.:. relay but will not make 
its presence known because o:f the chain path 
of the tone lead. 

TIP TERMINATION· - sc6 

5.16 When ~inging current is applied to 
the tip conductor o:f the alarm check

ing terminal the.tip.cold cathode tube T 
will conduct to trip ringing in the incoming 
trunk circuit. No DC termination is.made 
to operate the charge relays of the incoming 
trunk circuit. The alarm tones are heard 
as described for a· ring termination. No 
attempt is made to release alarms on a tip 
termination unless the attendant has given 
this circuit an answer signal (see 5.10) 
after the initial application of alarm tones 
has timed out. " 

6. DISCONNECT FROM THE ALARM CHECKING 
TERMINAL - sc7 

DISCONNECT FROM THE RING SIDE 

6.01 Relay SL releases in parallel with 
the hold magnet of the line switch. 

The release of relay SL operates alarm re
lease relay AR because of the operated SR 
relay, opens the holding path of slow-re
lease relay SR, releases relay UA if it 
was operated, and releases relay AK. The 
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release .of relay AK s"\:~Ps the interru:i;>ter · 
circuit and. releases· Rily operated A3 to A6 
relays if none of the>'.op'.t:l,ons w, X, Y, and 
Z are. provided, with.'~he· exception of relay 
A3 if relay A3A :ls of'£~l'.lormal. .. · 

6.02 Relay AR operates':its a~il1ary relay 
. ARI. Relays A!U'. and AR.operi·or close 

ground leadsor.e>pen:a'loqp to r~lei:i.se the· 
releasable office alarm c()ndi tions. . The. 
combined release tilnes o'f relay SR and the. 
alarm release relays al19w 475 t¢ 995 m:j,.lli
seconds fC>r the o:t'fice ::ala.rm· coil.di tions. to 
release before restorfng.t}).ese. ground leads 
to normal. The release.of relay .AR releases 
its auxiliary .relay ahd. s.iow .. release relay 

AKA. Alarm conditions. that did not release 
will operate and loc~.their A- relays during 
the 300- to 600-millise'cond release time. of 
relay AKA.. . .... 

6.03 The releaae of.te~~y A~ r~moves the 
shunt from the winding.of relay AL, 

start.a the 10'"'. t.o 20-m;tnute .alarm timing 
. relay AT if any AOtO A5 relays remairi 9per
ated, andrern0vesi;he start signal to the 
trouble 'recorder if provided. 

6.o4 If arranged for trd~ble r~6order trans-
mission ot'. alarins .·the. trouble recorder 

may fail .to grant preference . to. the alarm . 
transmission pric:>r to release by the at-: 
tendant. If this happ!;)ns,automa.t:Lc release 
will be delayed (see 16).. • . 

DISCONNECT FROM THE TIP.SIDE 

6.05 Relay.SL releases'i~pai'allel·with the 
hold magnet of the line switch. The 

release' of relay SL releases relay AK and 
relay UA if it. was operated. 

6.06 The release of relay AK: 

(a) Stops the interrupter circuit. 

(b) Releases any operated A3 to A6 relays 
if none· of the options W, X, Y, and 

Z are provided, witl:i.the exception of 
relay A3 if relay A3A is off-nonnal. 

(c) Releases reJ,.ay AKA. 

6.07 Relay AKA reinove~ the shunt from the 
winding of relay AL and starts the 

10- to·20-minute alarm timing relay AT if 
any AO to A5 relay is operated. 

7. 

7.01 

TWO-WAY OPERATOR OFFICE TRUNK OPERATION -
sc2, 4-6 

This circuit arrangement provides a 
backup syst;em for transmitting alarm 
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signals when tha·a.:i.e.ier.circuit has failed 
to gain a response·'to an alarm situation. 

' ·.. :~ 

7. 02 Relay. UAl . ope:ra teci: 

.(a) Resets the fu :timer. 
···.~ 

(b) Locks to X:ei.a.y~ .NTR and NA released. 

(c) Oper8,tes );'~l.~y UMl. 

( d). Releases re.la;y ST. 

( e) .Transfers the· alarm forwarding attempt 
to the 2-way:operator office trunks. 

. . . 

. ( f) Opens the· ~l~e~e lead . to the l:lne 
switch termination of the dialer 

releasing relay '.~1; ~f operated. · 

.7 ,03 Relay UAAl O~erated,: 

(a) Restarts tlie'.·:~tinier. 
. . ; . . . . . 

(b) Part1al),y clQS~S the· operate path for 
relay UA2. ~· · ·: 

· ( c) Releases r~i·air ·SDl. 
\ -: ~ . . 

7 ,04 Rela.y SLl ·re.leased starts the TMA 
timer.. · · · · 

7. 05 Relay ST rei~a·~ed ~ 
(a) Releases r~la:Y.sn~ 

(b) Releases relay S. 

(c) Resets the 'fl.IA timer. 

(d} Releases the STA relay. 

7 .06 Relay SD rele.ased releases relay RD. 

7,07 Relay STA re~eased: 

(a) Releases relay.DC. 

(b} Releases relay·cPG. 

( c ) Relea'se s reltl.y PG. 

7.08 The UAl relay,])y operating connects 
the T- rela:Ys. ·to the start leads of 

the 2-way operator off.ice trunks. If a 
trunk is found idle, a T- relay will oper
ate which Will catjse the alarm relay in 
the trunk to operate. and consequently the 
trunk will forward'the alarm signal to the 
operator. The operator then dials the 
checking terminal .to receive the alarm sig
nals in so opera.tin{s·re).ay SL which will 
reset the TM timei. 

!.· 

A v 
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7 .09 If' the TM timer: is .·not reset before 
the end of its 2.5-minute interval, 

relay UA2 will be operated by the timer. 

7 .10 Relay UA2 operated: ·· · 

(a) Resets. the TM timer. · 

.(b) Locks .to relay NTR and NA released. 

(c) Reverses the sTo· and STl leads and 
CKO and CK11eads to.att13D1Pt seizure 

of the other trunk~ · · 

7.11 If.the other t~.1ciri;:uit is busy, 
the original T~ relay will operate 

. to maintain the seizure of the original . 
t~ circuit. ·If the other trunk is idle, 
.it will.be.seized to send a new a.J.arm sig.:. 
nal and the original ti-link . is · released. . 
This one attempt toseize·the other trunk 
is made be.cause the f.irst .trunk .. ma.y have 
f'a:!.led to signal 'the operator. · .· 

7.12 

plete 
14.) 

If' no response i:~·re~eiv~d to this 
attempt the TM timer will again com
its cycle and ,operate relay RCY. (See 

: ·. '· ·. ·.... ' 

8. UNANSWERED. ALARM TIMER - 2.5 MINUTE -
sc2-6, · 10. 

8.01 The TM time delay control circuit is 
· started with the absence of ground cin 

terminal I an4 reset when.ground is applied 
to terminal I. · · · 

8.02 With normal circuit operation, the 
release of relay NA, due to an alarm 

condition, removes ground from tei'minal I 
causing the time delay control circuit to 
start its interval. At the same time the 
NA relay started the dialer circuit as de
scribed in 1. If that call fails to termi
nate or the attendant fails to dial a TOUCH
TONE digit, 2, 5, or 8 then the ANS relay 
will not operate and the TM timer will com
plete its cycle and operate relay UA. If 
the attendant dials a TOUCH-TONE digit as
terisk or pound sign to transfer the di
rectory number, the TRN relay is operated 
but the TM timer is not reset. Therefore, 
the tiiner is allowed to continue its cycle 
with its output transferred to the TD relay. 
(See 10. TIMED RELEASE.) The TD relay 
will be operated if the attendant does not 
disconnect. 

8.03 Relay UA operated: 

(a) Resets the TM timer. 

(b) Locks to relays NTR and NA released. 

(c) Operates rela~ UAA. 

(d) Operates relay UA3. 
. . . . 

(e) Transfers the TM tinier battery supply 
from A ,to F• 

8.04 Relay.UAA operated: 

(a) Restarts the TM timer.· 

(b) Partially closes the operate path 
for relay UAl. ·. ·· · 

Relay UA3 operated: 

Locks to relay, ST •. 

8.05 

(a) 

(b) Transfers the tip; ririg, and sleeve . 
leads to the second line switch appear

ance of thfr dialer• 

8.06 When; the linka:ge is estab;lished for 
the second call the 'dialer again dials 

the alarm number as .. described in l. If 
that call fails .. to terminate or: the atten
dant fails to dial a TOUCH-TONE digit 2, 5, 
or 8 then as iri the.(irst attempt, the TM 
timer will cpmplete.its cycie and. operate 
relay RCY O! relay UAl if 2-way operator · 
office trunk:operationisprovided: (pee 
13. or 14. for RCY or 7. for UAL) 

8.07 The TM timer is bypassed if a muti
lated digit is,detected during dial

ing (see 2). 

9. SLEEVE GUARD TIMING - 850 TO 990 MILLI-
SECONDS - sc4 . . 

9.01 The TMA time delay control circuit is 
started with the absence of ground on 

terminal I and reset.when ground is applied 
to terminal I. 

9.02 The function of the TMA timer is to 
provide guard tiniing for the sleeve 

lead indication. While establishing a call, 
common control equipment may open the sleeve 
lead momentarily allowing relay SLl to re
lease. Reaction to this is 'delayed by the 
TMA timer 850 to 9oo·milliseconds which will 
cover this situation but still allow an 
open sleeve to be detected. 

9.03 Break-contacts of relays ST and SD 
prevent the TMA timer from function

ing until the SLl relay has operated. The 
timer is thus prepared to function when all 
three ST, SD, and 'SLl relays are operated. 
In this situation the timer will detect a 
release of relay st+· and begin ·to.· function. 
If the SLl relay does not reoperate before 
the 850- to 990-millisecond interval ends, 
the timer will operate the SLlA velay. 

SECTION II 
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Relay SLlA :opera:t~d: . . . . ~. . .. 

9 .05 Relay srr rele~se~:: · . . 

( 1,1) Opens· the ring. ie·ad to the line swl tch 
term.ination of .the .dialer releasing . 

relay s. · · .... '; · ... · 
(b) Releases relay ··.sp. and STA. 

9.06 Relay STA r~l~as~~ releases relays 
DC and PG~ . 

9.67 · Depending·on tl:1e·:'state .of the dircuit 
at the time relay SLlA 9perates, the 

circuit.will continue·to .. reJ,ease.as pre.:.· 
viously. descri.bed. If;. .·wpen. the SLlA. relay 
rel.eases· at the end. of the release sequence 
relay NA.is still released, a new a.larm · 
sequence .will start. .:· . .· · · · .. ·. 

10 •. TIMED RELEASE ..'.·2'.5 MINUTE .:. SC4 

10.01 Ari~thei' :fonct:i.or( of.·the. 'l;'M tiin~r is .. 
. . · to provide a· ti$ed :disconnect ·feature. 

When··the maintenance 'facility attendant · 
answers the alarm telephone·and dials the 
answer· or numb' er trEµlsfe;r. digit, relay ,ANS 
or TRN is operated. · · · · 

ANSWER SlGNAL - sc4· 

10. 02. Relay ANS operated: 

(a) Locks' to relay S~ ~ .. 

(b) Resets the TM tiiner. 

(c) Operates relay AK .. 

(d) Transfers the c;>Utput of the TM. timer 
from the UA- re1ays to the TD relay. 

(e) Partially closes· a path to operate 
relt:iY. SR if the a:µtomatic release 

cross-connection Hi pr9vided. 

(f) Connects the line .. a.witch termination 
. of the dialer circu'.i t to the alarm 

checking terminal. 

(g) Opens the NA contact control path 
. of the TM timer t.o prevent this path 

from resetting the timer during the timed 
disc9nnect cycle. · 

(h) Provides an auxilia~y lock.path for 
the UA-:.relays to prevent their pre

mature release when re~ay NA reoperates. 

SECTION II 
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10.03 Relay AK op~~ated: 
' ··'. . 

(a). Operates :r~lay. AKA. 

(b) Operates ~~lay. SR if the automatic 
ala:rm rele~se cross-connection is 

prov:i.ded. · · · 

( c) Enables the w:.:.z. r.elay circuit. 

• (d) starts .the foterrupter circuit and 
closes th~.FL.i.'elay operate patb to 

the . inter~pter; · · · · · · 

(e) Closes. theA3.:.6 alarm detection leads 
to '{;he A376· .,relays, respectively. · 

· 10.04 Relay AKA '\n operating: 

(a.) d1oses the" alarm tones to tne alarm 
checking teniiirial. ·· · 
. . . .... ~· . . . 

(b) Resets the AT "tlriiing relay. 
' ;·· 

(c) ClOses the'.operate path of any A-
. re],ay with:gro:µi:id 011 its dete.ction 

_lead, arid relea,.ses .J;ht'l AL relay. 

(d) Restarts the ·TM.timer • 

10. 05 .Relay AL iri; rei.eas ing removes the 
· sP,unt pa. th·.· from the ·winding · of relay 

NA allow~ng it to reoperate~ · 

10.o6'rf'.fo~ any·r~ason the maintenance 
facility a:t;tend.ant fails t·o disconn·ect 

before the' end ·or•. :the: TM timer interval, 
relay TD will be operated by the TM timer. 

io. 07. Relay TD o:pera ted: 

" (a) Locks to relay RD and SR. 

(b} Disables the automatic release feature 
if the· cross-connection is provided. 

(c) Resets the TM timer. 

(d) Releases relay ST. 

( e) Starts the : release of rel1o1-y SR .. 

10.08 Relay ST released: 

(a) Releases relay ANS. 

(b) Opens the ring.lead .to the line switch 
termination of the dialer. 

( c) ·Opens the lock :path of the UA3 relay. 

(d) Releases relay STA. 

~ :·: 

Q 

<) 
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(e) Releases relay ~D, 

10.09 Relay ANS relea,sed: 

(a) Disconnects the dialer circuit termi-
nation to the lirie · switch from the 

al?.rni checking'terminal. 

(b) Rele!!.ses relay AK~ 

(c) Transfers the output of the TM timer 
from relay TD to.the UA- relays. 

(d) Opens the lock patn of relay UA re
leasing it if operated. 

10.10 Relay STA released: 

(a) Releases relay 'DC. 

· {b) Releases relays CPG and PG. 

10.ll Relay.SD released releases relay RD. 

10 .12 Relay·, AK, released: 

(a) Disables the W~Z relay circuit. 
•,' 

· (b), Hemoves the ntart from the. tnterrupter 
circuit. · 

( c) Disables relay FL. 

(d) Starts the release of relay AKA. 

(e) Opens the detection lead from relays 
A3-'6. 

10.13 Relay SR released opens a lock path 
of relay TD releasing it if the other 

lock path is also open. 

10:14 Relay RD released: 

(a) Opens a lock path of relay TD. 

(b) Releases relay SLlA if operated. 

10.15 Relay UA in releasing: 

(a) Releases relay UAA. 
(b) ReJ,eases relay UA3. 

10.16 Relay AKA released: 

(a) Removes the shunt f'rom the AL relay 
winding. 

{b) Removes alarm tones f'rom the T lead 
of' the alarm checking terminal. 

(c) Starts the AT timing relay if any 
A- relays remain operated. 

(d) Removes the start signal to the 
trouble recorder if' provided. 

NUMBER TRANSFER SIGNAL - sc4 

10.17 Relay TRN operated: 

(a) Locks to rel1:1.y ST. 

(b) Transfers .the: output of the TM timer 
f'rom the UA..;'relays to the TD relay. 

' ' ' 

(c) Connect~·. tli~·i:i..ne switch termination 
of' the dialer circuit to the alarm 

checking term~~El.l. · · · 
; . 

(d) Starts the ihterrupter circuit and 
closes the FL. relay operate patQ. to 

the interrupt('jr.: · 

(e) Enables the W"."Z relay circuit. 

10;18 The attend~nt hears tP,e number trans
fer signal. 

10 .19 If f'or any~ ·:r:ea.son the maintenance 
· facility a,ttendant fails tO disconnect 

before the end of. tne.TM timer interval, 
relay TD will be operated by the TM timer. 

10.20 Relay TD operated: 

(a) Locks the relay RD or SR~ 

(b) Resets the TM timer. 

(c) Releases relay ST. 

10.21 Relay ST rel.eased: 

(a) Releases relay TRN. 

{b) Opens the ring. lead to the line switch 
termination of the dialer. 

(c) Opens the ·lock path of the UA3 relay. 

(d) Releases relay STA. 

(e) Releases rel1:1.y SD. 

10.22 Relay TRN released: 

(a) Disconnects. the dialer circuit termi
nation to ·the .:Line switch from the 

alarm checki~ terminal. 

{b) Transfers the output of the TM timer 
f'rom relay TD to the UA- relays. 

10.23 Relay STA released: 

(a) Releases relay DC. 

(b) Releases relay PG. 

SECTION II 
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( c) Rele1;1.ses. rei1;1.y CPG .: . 

io~24 Reby SD.release(i :releases relay RD. 

· l0.25 lWl1;1.y RD rel13ased: .· .. ··. 

(a) Relea13es relay Tb.'. · 

(b) ReieaE!es relay '.SLlA if operated. 

10.26 Relay TD rel~as~\i allows an alarm 
· si tuat;l.on t<;> · ;ltnm!3di1;1. tely initiate a 

new call. sin¢e ·the nWllber:transf13r instruc
tion do.es not attempt· ariy alarm release 
. function' arici does not P.r6vi¢te for starting 
the AT relay d~lay timer since the.attendant 
di~:not r~que~t, t}1e .a.ljn1n :signal. 

11. AT (ALARM TIMER)' ;,. 10· TO 20 MINUTES -
.sc2 · .......... · ·.•··. ·. . · 

l:]..Ol If one or ll1Qre alarm relays AO to A5 
remain op·erated for 10 to 20 minutes 

after a. disconnect from th_e a.la.rm checking 
.term;l.ntil;.a1arm timi11g relay AT operates to 
13hunt the wiriditig.of relay NA. The release 
of relay NA,;lrtitiatesa_s~qu0nce to signal 
tne at,tenda~t as. described. iri 1. Minor · 
alarms assoCiated with ·the A6 relay do riot 
operate this timer.· .The timer is recycled 
during each termination to the al1;1.rm check
ing terminal anc:l a new timing cycle is 
star.tad upon disconnect from the terminal 
if an AO to A5 relay reniains operated. 

12. SUBSEQUENT OFFICE ALARM SIGNALS TO THE 
ATTENDANT - sc2 . 

12.0l Assume that a minor ~arrier alarm in 
the Office has signaled tht:l attendant 

and been answered by dialing the alarm· check
ing terminal. Relay A2.W:ill remain operated, 
if the condition causing the alarm has not 
cleared after being discbnnected. Relay 
AT starts its· timing int1frval and will re
signal the attendant in 10 to 20 minutes. 

12.02 During this 10- to 20-minute interval, 
any new and lower order alarm condi

ti«;ms will operate their.· A3 to A6 relays 
but not the AL relay because of the chairi 
pa.th to relay AL. A-higher order alarm, 
13tich a.s a power failure, will ground the 
AO lead and operate the AL relay. Relay 
AL shunts the winding of relay NA. Relay 
NA releases to signal the presence of the 
new alarm as. described ih l. 

13. RECYCLE - WITHOUT TWO-WAY OPERATOR OF-
FICE TRUNKS - sc10·. 

13.01 The ·recycle function provides continous 
call attempts at 2:5-minute intervals 

if no response is.received. 

SECTION II 
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13_.02 Relay RCY 9perated: 

(a) Alarm sigl'.la~ given to alarm circuit. 

(b) Operates relliY AKA if the trouble re
corder is·pr_oyided and operational. 

(c) Opens the:1;1.:J.arm forwarding start cir-
cuit releS.sii::ig relay ST. 

(d) Resets _the: TM timer. 

(e) Releases the UA relay. 

(f} Locks to STA.and UAA- relays operated • 

i3.03 Relay AKA op~~at~d releases relay AL 
and operates relays A•. 

13.04 Relay' ST in:r~leasing: 

(a) Releases r;Eilay. STA. 

(b) Releases r~lay SD. 

(c) Releases relay UAJ. 

(d) Disables the .'l.'MA timer. 

13.05 Relay UA rele.ased: 

(a) Releases relay UAA. 

(b) Releases relay SDl. 

13.06 Relay AL in releasing allows relay NA 
to reopera te • · 

13.07 Relay A- in ·operating closes the start 
signal to the trouble recorder if 

provided. · · 

13;08 Relay SDl in releasing releases relay 
. SLl. 

13.09 Relay STA releasirig: 

(a) Releases relay QPG. 

(b) Releases relay PG. 

(c) Releases relay DC. 

(d) Releases relay RCY with relay UAA 
released. ' 

13.10 Relay SD released releases relay RD. 

13.11 Relay RCY·released releases relay AKA 
if tne trouble recorder is provided and 

operational. If the trouble recorder is 
not provided or not. operational, relay RCY 
released restarts tlJ,e TM timer. 
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J,3.12 Relay AKA released with an A- relay 
operated starts the ';l.O to 20.:.minute 

AT timer. {See 11.). ·· 

13.13 If the trouble recorc:ter is not provided 
• or not operationf.l,l when relays RCY · 

and SLlA release, the first dialer sequence 
is restarted. (See 1.03). · · 

13.14 Relay NA. in.reoperating maintains re-
set on the TM timer .• 

14. REcYCLE - WITH TWO-WAY OPERATOR OFFICE 
TRUNKS - sc2,5 ... ' 

14.0lThe recycle functio~ in this case pro
. Vides.for continµously repeating the 

.t.wo dialer. ca11 attemp:ts followed by .two 
·attemptS at sending an ala;rm indication via 
2-way operator offioe.trunks if no response 
is received, . · . ·· · . 

14.02 Following the seconci·2-way operator 
· ._ office trunk attempt .the TM timer will 
operate relay RCY. · · 

14.03 Re.lay RCY operated: 

(a) Alarm signal given to alarm circuit. 

{b) Operates relay AKA if the trouble re
corder is provided and operational. 

(c) Opens the alarm forwarding start cir-
cuit. 

(d) Resets the TM timer. 

( e) Releases all UA-. relays • 

(f) Locks to UAA- relays operated. 

14.04 Relay AKA operated releases relay AL 
and operates relays A-. 

14.05 Relay UA- releasing releases relays 
UAA-. 

14.06 Relay AL in releasing allows relay 
NA to reoperate. 

14.07 Relay A- in-operating closes the start 
signal to the trouble recorder if pro

vided. 

14.08 Relays UAA- in releasing releases relay 
RCY. 

14.09 Relay NA in operating maintains the 
reset on the TM timer. 

14.10 Relay RCY in releasing releases relay 
AKA if the trouble recorder is provided 

and operational. · 

14.11 If the trouble .recorder is not pro
vided .or not·operational relay RCY in 

releasing: · 

. (a) Restarts TM timer. 

(b) Restarts the first dialing sequence. 

14.12 Relay AKA in releasing start.s the AT 
timer. 

15. REMOTE TROUBLE RECORDING OF OFFICE 
ALARMS - sd2; 4z 5z 6, 10:. ll · 

15.0l To P:t."OVide a·permanent record of.alarm 
information and. to backup alarm send·

ing, the trou~le recording feat4re.may be . 
.used in parallel · W'i th alarm sending •. 

15.02 The office alarm signals within the 
office are terminated at the alarm 

circuit where they are grouped for ala:rm 
sending and segregated for office alarms 
and remote trouble recording. 

15.03 The alarm sending circuit Will respond 
to a sustained signal on its detection 

leads and will transmit a signal .indicating 
an alarm exists wi_thin the category indi
cated and no alarms exint within higher 
priority categories; 

15.04 The trouble recorder will, upon re-
ceiving a start signal, grant pref

erence to an alarm transmission if idle 
and operational. An alarm transmission will 
include all existing alarm signals at the 
time of transmission without regard to 
priority. The trouble recorder start sig
nal is provided by.the alarm sending cir
cuit or the alarm circuit. If preference 
to an alarm transmission is delayed due to 
a service busy condition in the trouble 
recorder, the alarm release function of the 
alarm sending circuit may be delayed in 
order to prevent loss of alarm information 
for the trouble recorder transmission. 
When the trouble recorder grants preference 
then, it allows the alarm release function 
to proceed in the alarm sending circuit. 

15.05 The alarm sending circuit delivers a 
start signal to the trouble recorder 

on each successful termination by or to the 
alarm sending circuit. Unsuccessful termi
nations by alarm sending will result in 
recycle which also results in a start sig
nal to the trouble reoorder. 

SECTION II 
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15.06 The alarm circuit w;l.11 provide an 
immediate start signal to the trouble 

.recorder if its primary.battery is lost. 
Loss of this battery \iisables alarm sending. 

15.07 The remote trouble analyzer and display 
. has the capacity to display and record 

uniquely, all possible alll,rm signals in . 
No~ 3 crossbar simultaneously. Therefore, 
masking of alarms is eliminated and the 
combination of. alarms received may indicate 
more. precisely .. the origin of a problem. 

. '• . ... - . 

16 •. ALARM RELEASE DELAYED BY TROUBLE RE
. CORDER. - sen 

16.0l·Remotealarm release: may.be delayed 
following discor:mect.from the alarm 

sending circuit by the attendant if the 
troub.le recorder has ·.not ·granted preference 
to the alarm transmission. · 

l6 .02 If relay SR was operated on the termi-
nation to or by ala;rm sending and the 

trouble recorder did not grant preference, 
the SR relay is held through the test circuit 
until preference is grant~d· 

16.03· When preferen9e is granted, the trouble 
recorder proceeds .to transmit the. alarm 

message while opening .. the SR relay lock path 
and closing the operate path of relay AR. 

16.04 This allows releasable alarms to re-
lease as previously .described. 

17. TRANSFER OF ALARMS TO THE DISTANT 
BUILDING - LOCAL ~ ·set 

17.0l The transfer key at the test circuit 
is operated to release the not trans

ferred relay NTR in this circuit. 

17.02 The release of relay NTR prepares the 
office by silencing the audible alarms 

and initiating alarm grouping functions that 
are external to this circuit. In this cir
cuit, the alarm release relay AR is enabled 
for remote alarm release,; . the 11office not 
transferred" tone is removed from the check
ing terminal and the alarm forwarding cir
cuit and TM timer are enabled. 

17 .03 The operated NA relay signifies .that 
no alarm condition is present. While 

the alarms are transferred to the distant 
building, a release of relay NA will initi
ate an alarm signal to ·attendant. 

SECTION· II 
Page 16 

18. ATTENDANT TRANSFER OF ALARMS TO THE 
DISTANT BUILDING - REMOTE - sc1 

18.0l The capability of transferring alarms 
from the office alarm circuit to a 

distant monitoring point is provided both 
in the office and'from a remote·location. 
Transfer of alarms :r:rom a remote location 
is performed. by .8.ri. operator but the need 
to transfer alarins :·must be recognized by 
the monitoring point when it is learned that 
the office has been left unattended without 
the local transfer function being performed • 

18.02 An operator may transfer the alarms 
to the distant building by terminating 

to the ring side of the alarm checking 
terminal· over a .coin·trunk. After ringing 
has tripped the operator applies either a 
coin collect or ·coin return signal. This 
signal appears as· e;l. tper a plus or minus 
130 volts on the tip conductor which ion;l.zes 
the tip c'Old cathode tube T to operate relay 
T. 

18.03 Relay T operates the transfer relay 
TR. 

18 .o4 Relay TR operated;;t 

(a) Locks to the transfer key at the 
test circuit. · 

(b) Releases the not transferred relay· 
NTR. 

(c) Lights the TR ·lamp as a reminder to 
maintenance personnel that the alarms 

were transferred by the operator. 

18.05 Relay NTR released: 

(a) Opens the path of the T tube and re
lay. 

(b) Removes the not transferred signal 
from the line and applies the alarm 

signal or no alarm signal. 

(c) Starts the TMl timer. 

18.06 The TMl timer c9mpletes its cycle (21 
seconds) and operates relay AC if the 

attendant does not disconnect. 

18.07 Relay AC operated: 

(a) Removes the alarm tone from the line 
and connects the attendant to the dual 

0 

) 
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channel receiver to.provide tne oppor.,.. 
tunity to .transfer the·dia+er nUillbEir .• 

18 .08 No provisiotj: i1lni~de for t):l~ alarins 
to .be re.stored tO the office. !ixcept 

by the local maintenilAce personnel ope,rating 
the transfer key at .th~. ~·est circ1,l:t.t. 

19: RESTORING ALARMS. TO THE '.OFFICE ~ SC9 

19.01 The TR lamp w:tii~ ·b·e lighted. if the 
alarms were transferred·to.the distant 

building by the operator., The trani:ifer key 
at the test circuit iS then ope;!!ated to re
lease relay TR and exti:r:iguish tbe TR lamp. 

19.02 Rele~sing the ;~:r~sfe.r key 'w~i~ re ... 
operate relay. NTR wniqh• restores. the 

al.a.rm. grouping· anci 'a:ircl;lb1¢ .alarms tc;i. the 
office.. ~attery of resistance lamp A is 
removed front the A-. relays and the ·alarm re
lease relayAB is discotinected from the· 
alarm, checking termirial,'Relay NA ~Many 
operated A-. relays are· released. Only rela,y 
NTR ·. re!Jlains operated ., ' · 

20 • TONE INTERRUPTER - sc8 
. . ·... .. . . . 

20.01 The.tone inter.'rtipter' coh.sisting of 
relay~ FL, W, and.Z along with the 

interrupter circuit which provides .a 120.
IMP interruption rate upon request:, :l.nter
rupts and groups tone and r'inging:signals 
in order to produce unique signalp for the 
attendant indicating alarm categories. 

20.02 The start signal. to the interrupter 
· circuit results 'in the FL relay being 

operated for 250 milliseconds .then released 
for 250 milliseconds with this being re
peated as long as the sta.rt signal is 
maintained. · 

20.03 The FL relay controls the W, z, relay 
circuit to further break up and ex

pand the interruption rate of the inter
rupter circuit. 

21. TROUBLE CONDITIONS WITHIN THE ALARM 
SENDING CIRCUIT - sc2, , 

WITHOUT TWO-WAY OPERATOR OFFICE TRUNKS 

21.01 No alarm signal returned by ala;rm 
sending: 

(a) Loss of battery in the alarm detection 
portion of this cir¢uit will release 

battery guard relay BG. Released, relay 
BG will release relay NA and open the 
alarm tone lead to the alarm checking 
terminal thus indicating by default a 

serious. pr.ob;:Leim ~ e:x:i;s.ts.. . Reip.y ·NA release.d 
• sfarts theTMtiiner,, QJ)era:l;es· relay ST~ · 

. ~.:Pd provides 8i lpck'path for relay u~. 
. ';l'he operation of.:the ST relay. starts the 
. 4:te.ler. circuit ,,a~··~7sc~i2.~ed i~ _ 1. . .> . 

.. {b.). Loss. of batt1;3ry in the .office alarm.', 
. .•. c:t.rc1,l;Lt w:111 i'elease relay NTR. ne.,. 
;:Lf;ia,sed,, ;re;Lay. ~':1'~ W.:\-1:1, effect a transfer 
9f .. alarms to the: d.:l:s.ta,nt building if' they 
'tare not·. p;revious1Y''· transferred, Re1aY · · 
nk. releases 'iri·.:parage;i. with relay NTR· .·· 

. ~o, oper~te relay BT W,h:j.ch starts the dil!J;er · 
, ¢ircui t as desc;:rib,ed' ip J.. When the at- , 
tendant answertr,· •.t}J.e AKA .relay will not • · 
pperate t<:> cl,ose .. the. aJ.;arm tone ·1ead to ·. 
the alarnt. chec.Jtirig :teriµinaJ.,' t;heref'ore:; 
.indicatipg by. default ·~.serious probl~~ ·· · 

· . e.xists. ! · The· s.ta~t~:~s:Le;~al for. the tro1,lq::J:e. 
recorqer,. if. provided,, in this. case, w:l,1,l 

. Re provided. by'_thf.'.?i'.f:l.ce alarm circu:t.;t· .. 

··'(6) Fai~~· g~o@ci's;.~ith:i.11 the· ii18.:nn ch'ri6k.:.. 
, · ing terminal wt:u :W.d.icate by de-. .· 

rau1 t a. . serious problem .exists • 

2]. .02 Al~rni chec·itirig' term.'iri~l r~:i.:is to re
ceive inc.omirig"):a;q:s. 

' . . . . '~ . 

{a) Los~ o:f bati/e:i.';i:in the alarm checking 
terminal .Jlill hot 4.llow relays SL an1,i 

S:R to operate whi(!P, wi+l not permit termi
nation to the alal')'ii checking terminaL 
However, the diB.lei- .circuit should fUnction 
and indieate an AO•a.larm. 

2],..03 Dialer circuit fails to originate an. 
alarm call. . ' 

'. 

(a) Loss of any b~ttery in the dialer cir-
cuit or puls'e. generator circuit will 

prevent the dialer from functioning but 
the TM timer will funct:ton to operate re
lay RCY. Relay RCY operated operates relay 
AKA if the trouble·. recorder is provided 
and operational, signals the alarm circuit 
of alarm sending f!l,ilure, resets the TM 
-t;imer, relea,ses relay ST, releases relay 
UA, and locks to .:relays STA and UAA oper
ated. Relay AKA operat~d restarts the TM 
timer and shunts tne AL relay winding re-

· :J.easing relayAL.ancl operating relay Ao. 
Relay ST released reJ,.eases relay STA. 
Relay UA released re.leases relay UAA. 
Relay AO in operating closes the start 
signal to the troi.lb1e recorder if provided, 
operating relay ALST in that circuit. . 
Relay ALST operated will c.ause the trouble 
recorder to transmit the alarms to the re
mote trol,lble analyzer. Relays STA and . 
UAA released rel~a.ses relay RCY.. Relay 
RCY released releas(;'ls relay AKA and relay 
AKA released removes the start from the 
trouble recorder and starts the AT relay 
timer. 
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... 

(b) A self'."'check:Lng:fe~ture of the dialer 
circuit is arranged: to detect a muti'."' 

lated ·digit and aocirt ·dialing. If the · 
condition causing the mu'.t:i.iated digit is 
permanent the second attempt at dialing. 
wi11 also .. be aborted and the. RGY relay. 
will be operated with results as previously 
described. · · · · 

21.04 Alarm call 9riginatei;l by alarm (?ending 
but alarm signal ind:I,.cates no alarm 

situation. · · · · · · 

(a) False groUnds Wi.th:l.i:t the alarm fo.r-. 
warding.portion.o:f,.tbis .circuitw:l,.11 

tend to operate rel.~Y . ST/ to start dialer 
operation to. terminate· .. if ca,11. However, 
.with no A-. relaYs operated a· no a.larm 
indica:tion is given' in. tespcmse to an 
answer signal. · · ... ' ·. · . 

21. 05 Alarm condition · giveti by ala, rm .. sending 
found to be nonexistent •• 

(a) False grounds with:lh•the alarm de- · 
tection portion.of .th.is circµit will 

tend to operate relay AL or shunt down.·. 
relay BG, operated, .relay AL or released 
relay BCJ will release relay NA to i>tart 
dialer. opera tiOn to. terminate a cali. · 
Since the indicated 8.18.rnis are not a re
sult of office malftinct:l.ori, problems will · 
likely be found to be nonexistent •. 

21.06 Alarm releri.s~ ineffectiv~. 
. (a) Loss of battery in "the alarm release 

circuit will pre'vehtcertain·alarm 
release functions bµt w:Lll not prevent an 
AO alarm from being tra.nsmit·ted via the · 
diale·r circuit. 

WITH TWO-WAY OPERATOR. OFFICE TRUNKS 

Note: W.ith 2.,.way operator office trunks 
nn n hackup to the.dialer c:l.rcuit, most 
of' ·the trouble cond:l.tions wlth:Ln the 
alarm sending circuit. lis.ted under oper
ation without 2-way: Operator~ Office 
trunks apply :Ln this situation also with 
.the following exceptions: · 

21.07 Dialer circuit fails to originate an 
· alarm call • · 

(a) Loss of any battery :Ln the dialer 
circuit or pulse generator circuit 

will prevent the dialer from functioning 
but the TM timer will function to operate 
relay UAl •. This will instigate an alarm 
signal to the 2-way operator office trunk. 

SECTION.II 
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. ,.- ... ,.,: 
. (see 7.) ·If ti:i:i.i;{.s:i.gnal rails to gain 

a response, the:.JtG:Y .relay will be operated 
after twb a.tteinpt,~;at .sending the alarm 
signal via the·~\'w~y trunk circuits. 
(See 14.) · , . ;/:.. · ,_._ 

• i\.'"· .. 

(b) Loss of' i>S.:#~cy in the alarm detection 
portion of ·this . circuit will release 

battery guard· i'e'.l(i.f BG. Relay BG r.eleased 
releases relay;NA im.d oper~tes relay UAl. 
The operation of ·reJ..ay UAl bypasses the 
dialer start anct immediately attempts to 
seize a 2~wa.y trunk for transmission of 
the alarm. ' · · 

22. 

@im¥T<M1T}{f~ ~¥Jfref;_ . 
LEASE FUNCTIONS.:- ... 

· ... :· ~ . 

22 .01 In the eveht'.·'ith~t .all operating company 
. wishes to'conv~rt frolll existing ala.rm 

· sending type remote Office·· alarm·. rnoni to ring 
systems to. CSA Cs.· O.P~f~ tioP,,;. the . B.larm trans
fer and ·ala.rm rele.~se functions of this cir
cuit, whic}?. woul~:·~l~o be .~ecessary. with 
CSACS, are made av.ail.able through cross
connections. The· e:r.oss.,-connections simply 
disable, all a.larin, ·se\1!ling· f'wlctions ·except 
f()r alarm .transfe'r>and alarm release. . . . ''•. :.; .·,. . . . . . 

22 .02 Th'e csAcs :i's; ll Centralized Computer 
System arra,nge'<L tp .scan.the al;arm · 

condition of many:.of.~ices and record all 
pertinent data without ma.sk:J.ng • 

. 22 .03 T!1e. No. 3 cro.ssbar 6i'f':!.ce provides 
· several scan.. po;J.nts to CSACS to indi-

cate specific ala,rmconditions. ·one scan 
. point .is p:rovided:by :this circuit, namely 
the TR lead. This.: s.ca.n point indicates the 
transferred or no.t-transferred status of' 
the office. In addition to scan points, 
control points are also provided to CSACS, 
'l'he two control points provided bY this 
drcui t o.re the AR. and HTR le.ado. The AH 
Jead allows CSA CS· .to at tempt ala.rm release 
/-!, t the el)d of each• scan. The· HT{l .·lead 
allows CSACS to t:ransfe.r alarms to itself. 
but not automatically, 

; . -

ALARM TRANSFER 

22 .04 Upon conuna.rid ·f·rom operating personnel, 
CSACS closes ground to control point 

HTR. This ground opE!rates relay TR. 

22.05 Relay.TR opel'ated: 

(a) LOcks to the normal TR key in the test 
circuit. 

.· ;' 
. <.·., 
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(b) Lights the TR an.d. fl.T.lamps in the test 
circuit. Lighting .the TR lamp indi.,. 

catei:; alarms were tr~risferred by CSACS. 

. ( c) Extinguishes the LAC lamp in the test 
circuit. 

(d) Releases the NTR relay. 

22.06 Relay NTR released: 

(a) Enables the AR control point. 

(b) Qrounds the TR'scan,'.(>oint to indicate 
aJ;arms . transferreli. . · 

( c) Disables the of.i'ice .audible anO. visual 
· all;l.rm functions. ·· · · 

ALARM RELEASE 

22,07 Each scan by CS.ACS is followed by an 
alarin release sigt?.~1 on control point 

AR. If alarms a.re no.t .transferred this cir
cuit opens this contro:J,. pciint. Ground on 
c.ontrol point AR operates .relay AR. 

22.08 Relay AR operated: 

(a) Operates re:J.ll,Y ARl. 

. (b) Operates r~l~y AKA • 

22 .• 09 Relay AR1. operated: 

(a) Opens or clbses grounds or opens a. 
loop to release releasable alarms. 

(b) Locks to relay AKA. 

22 .10 Relay AKA prpvides a lock path .for 
relay ARl which, due to its slow-re

lease characteristic, provides additional 
time for the alarm release interval. 

. . . 

22 .il '\'fuen CSACS ·o:Pe.ns the AR control point 
relay AR releases. 

22.12 Relay AR released releases relay AKA. 

22 ._13 Reiay AKA re~eased releas~s relay ARl ~ 

22_.14 Relay ARl released recloses or opens 
· grounds or clo.ses a loop to allow new 

alarms to lcick in .• · 
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. . .. . . · .... 

l•. . WORKING. LIMITS 

1.01 None. 

2 • . FuN~T:i:ONAL DESIGNATIONS 

·2.oi·Rela.:Ys 

·Designation 

A0-6 

_AlA· 

A3A 

·Ac 

A.K 

AKA. 

At 

ANS 

AB 

ARl 

AS-HS, 
JS-LS 

AT 

BG 

CHK 

CPG 

.DC 

FL 

NA 

N'l'H 

PG 

PGl-5 

R 

R0,1,2,4,7 

RCY 

RD 

. ': ,. 
.. Meaning 

Alarm Category o-6 

Ali:trm.Qa.tegory lA 

Alarm Category 3A 

·. ·. A 1;ten<lai:lt Control 

·Alarm ·Check 

~larm check Auxiliary 
'.':"', 

Alarm 

Answer 

Alarm:Release 

.Aiarm Release Auxiliary 1 

A~H, J~L Digit Steering 

.Alarm Timer 

Battery Guard 

Check 

Control Pulse Generator 

Dialing Completed 

.Flashing 

No Alarm 

Not Transferred 

Pulse Generator 

Pulse Generator 1-5 

R;lng 

Registe·r 0,1,2,4, 7 

Recycle 

Ready Dial 

·Designation . 

s 

SD 

SDl 

SL 

SLl 

SLlA 

SP 

SR 

ST 

STA 

T 

T0,1 

TD 

TR 

TRN 

UA 

UAl 

UA2 

UA3 

UAA 

UAAl 

UAA2 

w 
WN 

Wl' 

z 
ZN 

ZNA 

ZP 

Meaning 

•.Supervisory 

··•· Start Dia.ling 
Star.t Dia.ling 1 

Sleeve 

·Sleeve 1 

· ... Sleeve Auxiliary 

Stop Pu1sing 
.. · . 
·Slow-Release 

.. start 

·start' Auxiliary 
· ... ·. , .. 

Tip 

. ',I'runk o, l 

Time·d Disconnect 

Transfer 

· Transfer Nuniber 

Unanswered 
. . .. : . 

. .:Unanswered 1 

Unanswered 2 

Unanswered 3 

Unanswered Auxiliary 

U~answered Auxiliary 1 

Unanswered Auxiliary 2 

Traditional 

·r·:rnd:l.t:tonnl Number 

'l':rncll t:lonal Pulsing 

·Traditional 

Traditional Number 

· Traditional Number 
Auxiliary 

Traditional Pulsing 
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3 . FUNCTIONS 

3 .01 iletects ala.rm oitu~t'ions :l.n the office 
Which. aregrc;:>µped .. info seven ca.te-. 

gories of· descending .orde·t of preference on 
reJ,a.ys AO. to A6, re sj)eo~i vely • · · 

3.02 Alarms. can be ei~ner transferred .to 
tne distant otffoe.ornot transferred, 

depending on the position.of the TR key at 
the test circuit Or ·:tl'le state of. the TR 
rela.Y.in this circuit. · 

3 .03 .. i?ro~ides ~- al.arm· ·chec~ing terminal 
· to whi.ch any operator or maintenance 

telephone niay terniiriate. to' deterinirie the 
nature of the. a1arm. . ·. . 

· 3 ;o4. Provi~~ ~ t~ne: signals on the alarm 
.. ' .. checkirig 'terminal ,fpr .. ident:i.fication 
of the alarm c~tegory_. · · · 

3.<)5 .Allows :for rem0te control of alarm 
: . . .. transfer through the alarm checking 
termi~l. . · · · .· ·. · 

. . . 

3.06 ·.Allows for rernote»controlof alarm 
. reieaa.e through· the .. alarm . checking 

terminal when the operator.releases after 
having terminated to the•ring side of the 
alarm checking terminal; . · 

. 3 .07 Provides for manli~l alarm release by 
a key at the of:t"ice test frame~ 

3.08 ·If anaiarm per~ists after the atten-
dant has disconnec.ted from the alarm 

checking terminal,. a. timer will function 
for a period of 10 to .20 inim,1tes after 
which the alarm will be sen1; again. . 

3.09 If alarms a.re transferred, the cir-
cu:l,t will initiate a pots call to a 

dedicated, ala.rm telephone.at a. maintenance 
facility when an alarm-situation is detected. 

3 .10 · With the call . terminated, this circuit 
. will recognize a TOUCH-TONE digit 2, 

5, O!'. 8dialed by the attendant as an answer 
and connect. the .ala.rm tones to the termi"-
na.tion. . · · 

3.11 Provides unanswered timing allowing 
. each c11ll attempt 2 .5 mim.1tes to 

complete .• 

3.12 Provides for a second call attempt.via 
a different line switch i..f' the first 

attempt wa.s unanswered. 

SECTION III 
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3.13 Provides for ii third attempt at send-
ing an alarm indication by seizing 

a 2-way opera.tor office trµnk ca.using it to 
signal an· operator '(service option). 

3.14 Provides :for a.fourth attempt.at 
sending an alarm indication by seizing 

the same or a different 2~wa.y operator of
fice trunk ca.using it to signal an opera.tor 
if the previous atteriwt did not.result in 
a call terminated to·the ala.rm checking ter-
minal (service opt:t§n) • · • · · 

3.15 Provides a,.timed disconnect feature 
allowing a iria£hte~ance facility atten

dant approximately 2 ~5 minutes before this 
circuit automa.tical~y drops the connection. 

· 3 .i6 Prov:i.des ro·r automatic alarm· rel'ease 
of releasable.alarms as a cross-· 

connectable feature. . · · 

3 .17. ·Provides thX'cn1gh .cross-connect;J.ons, 
.. means for. i)iiri:lmizing dialing-time by 

aborting unnecessary :.dii?;it steering. 

3.18 Provides a cross-connect field for 
setting up two. d:l.rectory numbers to 

be dialed by the dialer circuit. · 

3.19_ Provides the.capability for trans-
. . ferring fro]Ji one directory number to 

the other from a'iemote locati6n •. · . . .. 

3.20 Provides a. start· indication to the 
trouble recorder for its transmission 

of alarm informati<:in (servi!'.)e option). · 

3 .21 Failure to communicate an alarm . 
situa-t;ion w:l,11 resu:);t in recycle 

which provides an utilimited nwnber of at
tempts at terminati~ an alarm. 

3.22 Provides a self-checking feature to 
detect a mutilated digit during dial

ing. The circuit will abort dialing the 
number on which th.e mutilated digit is 
detected and advance the circuit to dial 
again or seize a 2-way opera.tor office 
trunk. · 

3;23 Provides the Centralized Status, 
Alarm and Control System with alarm 

transfer and alarm release functions wlien 
an office is converted from alarm sending 
to CSACS operation (service option). 

.·· ·.· .. ·. 
·· .. '..:_ 
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4. CONNECTlNGCIRCUI'i's• 

4.01 When this ·circuit is listed on a key
sheet, the conn¢Cting information 

listed thereon .is to be f()llowed. 

(a) •rwo-Way Operator. Qf;fice Trunk Circuit -
SD-26429-01. . · 

(b) Alarm Ci.rcui:t ·'""' ~D~26393-0l. 

(c) Circuits Requi~:tng:Remote Control of 
Alarm Release - .· 

(d) Interrupter Cir"cui'i; 60 or 120 IPM 
SD-26407-01. . . · · 

(e) Line, Line Switch and Connector 
cfrcuit · - SD;..29382:.::01. 

... : 

(f) Marker Connector Circuit - SD-26389•01. 

(g) Power, Ringing, and Torie.Distributing 
Circuit - SD.:.26_414-01. · . 

(n) Ringing and ·Torie Circuit - SD-26457-oi. 

( i) Te st Circuit - st>.,.26411..;.0l. 

(j) Time Delay Control Circuit -
SD-94820-01. · 

(k) CSACS E2A Circuit ~ 

5. MANUFACTURING TESTING REQUIREMENTS 

5.01 See SD-26442-0l·Circuit Requirements 
Test Notes. 

6 . FUNCTIONAL MEANING OF ALARMS 

6.01 Alarms 

Designation 

AO 

_Meaning 

Major Power Alarms. 

Major Central Office 
Alarms. 

AC Qommerical Power 
Failure. 

PiCkup Alarm. 

Emergency Reporting 
Alarm Circuit Failure. 

Lo s's of Alarm Circuit 
Battery. 

i:fo.signa:t ion 

Al 

AlA 

A2 

A3 

A3A 

A4 

Meaning 

·. Minor Power Alarms • 

·. ~jor Ca:trier Alarm~ 

. Interrli:pt'E!r Failure Alarm. .. 
Messagi:i R~gister Power 
Supply ·Fanure • . 

' : . . 

C6hhector Ala.rm: 

· Reserved for Major CDO 
A.iarin, ·· 

., . ··.·.· . 

.. Reserved for Major PBX 
·Alarm •. · 
. ::.-- : .. · 

First Preference Local 
· .OptiOn, 

· · 'i'roubl~ Permanent Signal 
overflow .Alal"ni. 

. •". ; .· ·. : . 

A1atm s·ehairig -Fa:i.1ure 
Ala:t'Ill. 

. 7A -Ariri<!Juncelilent System 
Alarm. : 

Trouble Recorder Failure 
. Alarm. 

Second Preference Local 
O~tion.' 

Mark;er ~ime Out (0) -
Major. 

·Marker Time Out (1) 
Major. 

Third Preference Local 
. Option. 

Call:lng Line Identif'ication 
Alarm. 

Marker Time out (O) -
.Minor. 

Marker Time Out (1) -
Minor. 

Stuck Sender Trunk 
Identifier A1a·rm. 
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Designation 

A5 

Meaning 

Load Alarms - Incoming Reg
isters 

Originatin~Registers 

Senders: 

Markers· 

BELL TELEPHONE LABORATORIES, INCORPORATED 
·,·.· 

DEPT 5245-LCB. 

WE. DEPT 355-RLP-KLF-MH · 
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Designation 

A6 

Meaning 

Minor Central O:f:fice Alarms. 
.·. ,· 

Incoming Permanent Signal 
. A~~:t:m· 

· Reserved :for Minor CDO 
Alarm. 

· · Reserved :for Minor PBX 
·Alarm. 
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