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COMMON SYSTEMS
SIGNALING
APPLICATION SCHEMATIC AND BAY WIRING
FOR FU( ) PLUS AUXILIARY UNITS
FOR USE IN TYPE F SIGNALING
SYSTEM

CHANGES

D. Description of Changes

D.1 Option N is added in Option Index.

D.2 In FS1l, CAD 1, and CAD 2 lead designations are changed
for option Q lieads. ‘

D.3 Note 2 is added in FS3 for -48V lead wire requirements.

D.4 Leads X and Y from FS5 to FS6 are made option N.
Option N is rated Mfr Disc. in Ncte 104.

D.5 Note 314 is added to allow locally engineered alarm

connections. Reference to Note 314 is added to alarm

leads in FS3, FS6 and CAD 8.
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COMMON SYSTEMS
SIGNALING
APPLICATION SCHEMATIC AND BAY WIRING
FOR FU( ) PLUS AUXILIARY UNITS
FOR USE IN TYPE F SIGNALING
SYSTEM

CHANGES

D. Description of Changes

D.1 Added Option Q to option index and FS1. This option
provides interconnection for the FUD 2600 Hz Converter
with gain transfer network.

D.2 Added circuit note 111.

D.3 Added equipment note 205 and information note 313F.

F. Changes in CD Section II

F.1 Removed in paragraphs 6.02(b) "ALM lamp on supply is

extinguished."
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COMMON SYSTEMS
SIGNALING
APPLICATION SCHEMATIC AND BAY WIRING
FOR FU( ) PLUS AUXILIARY UNITS
FOR USE IN TYPE F SIGNALING
SYSTEM

CHANGES

D. Description of Changes

D.1 In PFS3 and CAD8, note "to like leads in other E or F
signaling bays only" is added to multiple alarm leads.

D.2 Location for CGA -48V and GRD A leads from FS6 to FST
is corrected.

D.3 In CAD 6 and 12, ground A continuation from terminal 1
to 8 is removed.

'D.4 In CAD 13, GRD (SA) is changed to terminal 1.
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CIRCUIT DESCRIPTION

= CD-1C250-02
ISSUE 4B
DWG ISSUE 7B

COBNON SYSTENMS

5?3- SIGEALING
q’f APPLICATICN SCHENATIC AND BAY WIRING
N FPOR FUO( ) PLUS AUXILIARY UNITS
POR USE IF TYPE F SIGHNALING
SYSTEN
TABLE OF CONTENTS PAGE as PA( ), FPB( ), PC( ), PD( ), PG( ), FH{ ),
’ : FL( ), PH{ ), FP( ), PR( ), and FS( ).
(b) PFuse and Alarm Circuit.
1 UEE u LA L E R REE L EEL NEETE TR Y 1
(c) 2600-Hz Tome Supply and Tramnsfer
2. _GENERJL DESCRIPTION OF OPERATION... 1 Circuit.
SECTION II - DETAILED DESCRIPTION.eeees 2 (d) Power Systems, Regulated Conmverter,
88~ tc 28~-Volt DC Circuit.
J. PUNCTICHNAL SCHEMATICS<ececevcecsces 2
{e) Carrier Group Alarm Comtrol Circuit.
PS1 SIGNALING CIRCUITecsccseovavsose 2

FS2 CUAL TONE SUPPLY ANC
THANSTFER CIRCUIT.cncvcncnununnsnnaes

(%]

PS3 BAY PUSE AND ALAEN CIRCOUIT..... 2

PS4 (HPR DISC) CARRIER GROUP ALARHN
COFNTBOL CIRCUIT+eeccwconcncannanana 3

PSS INDIVIDUAL TONE SUPELY AND
TRANSPER CIRCUIT, ¥S6 INDIVIDOUAL

FOSE AND ALAR® CIRCUIT AND
CO"S““-..--Q....--tc-q..qq------ 3

PS7 CARRIER GROUP ALARS CONTROL

mcul’..-.-o---.--..--...n-.-..o‘.n

3
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S. _BANUPACTURING TESTING BEQUIBEMENTS. &

6’ lL!nI! Muﬁ.--.-........-“-.ll- u
J. TAKING BQUIPMENT QUT_CF_SERVICE.... 5
SECTION IV - REASONS FOF BEISSUEecwess= 5

SECTION I - GENERAL DESCRIETION
1. POBPOS COI

1.01 This circuit provides informaticn
pertaining to the use and cosmpatibility of
the dual unit type F signaling system.

1.02 Bay wiring inforsation is also
Frovided for the following:

{a) Type PU( ) 2600-Hz converter circuit
and type P auxiliary signaling circuits such

Printed in U.S.A.

(£) Input Power Circuit Breaker.
G A I

2.01 Type F signaling is a  2600-Hz
signaling systea used to transfora dc
supervisory and dial pulse signals into ac
tone signals for transmittal over 4-wire line
or carrier facilities. It then converts the
ac tome signals into dc signals for use by
electromechanical switching circuits.

2.02 The type P signaling systea is
similar in puorpose to the type E sigmaling
systes which, in @most application, it
replaces and with which it is electrically
compatible.

2.03 The fuse and alarm circuit provides
circuitry for actuating the minmor and major
audible and wvisual office alaras vwhen the
signaling unit, tome supply, ringing, or
regulated converter fuses fail. It also
provides a talk battery filter as well as a
high and 1low voltage detection circunit for
signal voltage.

2.08 The tone supply and transfer
circuit ¢rovides the 2600-Hz oscillator for
use by the signaling circuits. The <transfer
portion of ¢the circuit will switch the full
load to either of two oscillators, norsally
provided, and actuate the office alara if
preset limits are exceeded.

2.05 The 48~ to 24-volt dc regulated
ccnverter provides controlled power for
operating the signaling units and tone
sugpplies. The ccnverter reduces the effect
of 48-volt battery office noise and lisits
the wvariations in voltage, thus providing
more stable operation of the signal detector
and speech asmplifier. In addition, the
voltage converter helps to isclate the 2600~
Hz tone from the 48-volt supply. A circuit
:reake: is provided to disable the entire

ay.

2.06 The carrier group alars control
circuit provides a wmeans of activating the
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tzunk release and make-busy features in the
signaling unit when carrier failure occurs.
SECTION II - DETAILED DESCEIPTION

1, PONCTIIONAL SCHENATICS

FS1 SIGNAIING CIRCUIT

PS1 provides conmnecting information

1.01
tetween tte combination of PO{ ) and F
auxiliary sigmaling genits and the 1line

facility, the svitching eguipsent, the pover

source, the 2600-Hz tone source, - and the
carrier group alara control circuit. Option
-2 provides a local ground ccnmection to the
signaling unit for the E lead when - working
with truck circuits not requiring looped
signaling leads. The S5SB lead  provides
battery through a 500-chm resistor for the H
lead when vwerking with - trunk = circuits
requiring looped signaling leads. Option ¥
provides 'wirimg - for —-am:-:extermal _echo
Suppressor or cgualizer.
=3=093¢ 5 '- o1 1 Eth v S PG Ts 1y o LT
=5 = %02 1€ e—signtling apit--should fail, it
-~z camr ke removed and replaced bty ancther--unit.
-7 1% daubt: exists as to whether the unit or the
>s-copnecting cdircuit is  at- fault: the test
7+ extender circuit, SD-1C281-02, camr berused to
exarine the -input: and output ~.ports: amnd [ the
control lcads.
= b e - ¥
-~ PS2 DUAL: TORE- supnr 18D nusrn CIllctlI’l':
i 4»03 P52 shous the -tntcrconuectiﬂn of
two 2600-Hz tone supplies (cdd and even): and
their associated transfer circuits. Bach
zsoscillator - has two outputs (first and second
- -groups): and- can provide sufficient @ 2600-Hz
‘power: for 72 -circuits (2 fall bay), but
- norsally- =qpplies tone to cnly :  3&-~unitsi~or
less. If either supply should fail to meet
its preset limits, the transfer circuit -will
function, releasing either -the “TRA or: TRB
relay (explained presently) whichv switches
all signaling units to the good oscillator
-and causes thc otticn aln:n-to ke actnnted.

|

= --1,08 1An nlur-lalp- will light -on the
faulty cscillator. -If the failure -were

- caused by a momentary change of the  preset
ligits, it may possibly- restore-itself to
norpal or it may be restcored: by pressing  the
RST buttcn associated with the lamp. If the

~s:1lamp remains on, the faulty supply -may be
removed without interrupticm cf service as it
is a plug-in device., ¥When the new supply is
jnserted, its lamp will 1light and. should
extinguish antomatically in a short interval
et can be restored to ao:lal by pr!suing the
!51 butten. -

- 1.05 In addition to the liqhting of -the
alars lasp on the -faulty oscillator, all
signaling units are swvitched to the good
supply and a2 minor alarm is activated. These
latter fonctions occur vwhen either of the

--mersally cperated TRA and TRE relays  (PS2)
release. The TRA or THE relay will release
if battery is removed froms either the ocdd or

‘Page -2

" wolts necessary for operating the
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even supply, respectively, or if the TR relay
in either supply operates removing battery.
Belease of either TRA or TRE will traasfer
the tone source and will comnect battery to
the H¥ relay in the fuse and alarm circuit,
thus operating it. Operation of H¥ closes
contacts to the minor alars. If, for any
reason, both tone supplies fail, or if
tattery is lost to both supplies, the TEA and
TRE relays will release, operating the #J
relay in the fuse and alarm circuit which
activates the major alarm. The HN relay
vould not be cperated under this conditiom.

1.06 An alarm cutoff key (ACO) is
provided on the panel of the dual-tone supply
and transfer circuit. When operated, it will
silence the minor alars and light an ACO lamp
indicating where the defective supply is or
wvas removed fros. L major alara can be
released only by replacing one of the
defective supplies or by restoring battery to
either or both supplies. & major alarm will
he activated - if only one supply is in place
and it fails. When the defective supply is
replaced with & good omne and restored to
normal (or the second defective supply is
replaced as in the case of a major alazm), a
ainor alars will sound once again if the ACO
key is still operated. - The alarm will be
restored and the ACO laap oxtingnish-d wvhen
the key is returned to no:sal (See 6. ALARH
ROUTINES).

$S3 BAY PUSE AND ALARN CIRCUIT

1.07 PFS3 shows the connections to the
fuse and alarm circuit and to the 48- to 28-
volt pover converter..  The fuse and alarm
circuit provides fuses between the office -8
volt SIG supply and the power coamverters, the

TBE leads, the RS 1leads, the CGA control
circuit, and  the -alarm  relays. It also
provides fuses between the power converter

and the signaling units and the oscillators.
In addition to the fuses, there are alarm
laaps, relays, and keys which provide sminmor

or sajor failure indicatioms. A master
circuit breaker (MCB-1) with a set of_ back
contacts is also provided to provide

the fuse and alarm
may also be used to knock down
pover for the entire bay. MCB~-1 back
contacts are wired in parallel with make
contact 3 of the BJ relay in the Fuse & Alarm
panel to provide an alarm to the Centralized
Status Alarm and Control System (CSACS) anmnd
Surveillance Control of Transmissicn Systes
{SCOTS) .

protection mainly for
circuit. It

1.08 The 48- to 28-volt power converter
is a plug-in device which provides the 28
signaling
gnits and oscillators. Bach converter can
provide power for a saxisus of 24 signaling
units and one oscillator. There can be a
saximum of three converters per bay. If a
converter fails tc produce the preset voltage
limits or fails because its input fuse blows,
a major alars will be sounded. If a fuse on
the output of the converter should blow, a
minor alara vill be sounded. In additiom to
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the minor alarm, a major alars will also be
sounded if the power failure (PF) fuse blows.

1.09 As previously wmentioned, the TB
lead has Uu8-volt battery om it. This is a
filtered voltage which dis used for talk
battery 3in the auxiliary unit. In addition,
it is the 48-volt source for the SB lead
described in 1.01.
PS4 (HFE DISC) CABRIER GROUP ALARM CONTROL
CIRCUIT

1.10 The carrier grcup alarm control
unit (P¥YG) is a plug-in urit vhich may be
provided to permit activation of the trumk
{circuit) release and make-busy features of
the various auxiliary units. It accepts a dc
ground frcam W carrier and a loop closure from
the A6 channel bank as indication of carrier
terminal status froes an associated carrier
alarms and restoral circuit cm a single lead
per group of 12 circuits. It translates this
into control information for up to 12
associated auxiliary units located on two
adjacent shelves in the bay. The contral
upit provides all cosmon functions necessary
fer proper trunk conditioming. This unit is
intended for use initially with type N
systems using the SD-97244-01 alarm circuit
but may te used with any €future carrier
systes planned which provides the necessary
status information ountput.

1.11 Included in the ccntrol unit is an
alarm override key and lamp circuit which may
be selected by auxiliary unit option control,
to permit patching of equipment during an
alars condition. The lamp circuit rrovides
an indication of key operation. A similar
key providing the sase faonction may be
remotely located by comnecticn to appropriate
bay terminals.

1.12 Relay GA( ) mocunted external to the
CGA unit is included in PS4. This relay
provides carrier failure alarm indication far
the- ESS remote master scanner applique
circuit.

FS5 IFDIVIDUAL TONE SUPPLY AND TRANSFER
CIRCOIT, FsS6 INDIVIDUAL FUSE ANL ALARM
CIRCUIT AND CONVERTER

1.13 When only a few circuits are
tequired, not exceeding 12, the J99335P shelf
arrangement may be used. This shelf uses one
tcne supply (per PSS) and a fuse and alara
circuit with one -48 to =24 volt power
ccnverter (per FPS6). The cnly purpose of the
transfer circuit associated with the tone
supply is to provide an alars control if the
tcne supply <should exceed its limits. The
fuse and alarm circuit not anly provides
protection for the -48, -24 volt, and 20-Hz
ringing but also monitors the output of the
48- to Zb-volt power converter for proper
voltage limits and will tring in an alarm if
they are exceeded. Master circuit breaker
{#c3-1) with a set of back ccntacts “is also
provided to trovide protecticn mainly for the

Printed in U.S.A.

fuse and alarm circuit. It may also be used
to knock down power for the entire drawver.
HCB-1 back contacts are wired in parallel
vith make contact 3 of the ¥ J relay in the
fuse & alarm panel to provide an alaram to the
Centralized Alarm and Control System (CSACS)
and Surveillance Contrel of Transaission
System (SCOTS).

FS7 CARRIER GROUP ALARM CCNTROL CIRCUIT

1.14 FS7 is electrically sisilar to PS4
except that the make contacts for the ESS
resote master scanner are provided in the FYH
unit. The GA( ) relays have been removed.

22 _CAD FIG.

2.01 CcADs 1 and 2 provide connecting
information from the signaling units to the
transmission, signaling, battery, tone leads,
and switching equipaent.

2.02 cAD 3 provides the conaecting
information to the regulated converter.

2.03 cap 4 provides connecting
information frosm the 2600-Hz supply and
transfer circuit to the fuse and alars
circuit and to the signaling units, and also
to Centralized Status Alarm and Control
System (CSACS) and Surveillance Control of
Transmission System (SCOTS).

2.08 cAD 5 (Mfr. Disc.) provides the
connecting information to the carrier group
alara comson control Circuit.

2.05 CADs 6 or 12 and 8 or 13 provide
bay terminal strip comnecting information to
the transmission facility and alarm leads,
respectively.

2.06 CADs 7, 9, and 15 provide cross
connections via distribution frame.

2.07 cAap . 10 provides hard-wire
connecting information to the transmission
facility.

2.08 cCap 1 provides connecting
information for split frame appearances, and
also to Centralized Status Alarm and Control
System (CSACS) and Surveillance Control of
Transsission System (SCOTS).

2.09 CAaD 14 provides connecting
information for the CGA to ESS remote master
scanner applique circuit.

2.10 CAD 16 provides for a cross connect
to BESS remote master scanner.

2.11 CAD 17 provides for parallel 26~
gauge wire for ncn-looped E and M signaling.

2.12 caD 18 provides comnecting
information Letween a carrier with a loop
closure to indicate a failure and the CGA
unit code FYH. -
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2.13 CAD 19 provides the connecting
informaticn to the Carrier Group alars
control circuit.

SECTION III - BEFERENCE DAT)
1. WORKING LINITS
1.01 VWorking limits are provided im the
circuit description of each circuit.
2. TPUNCTIIONAL DESIGNATIONS
2.01 Leads
Desigpaticn Heaning
AcCo Alara cutoff
CGA Carrier group alaca
GA Group alars
NCB1 Master Circuvit Breaker
0s Oscillator (2600-Hz supply)
PC Pover convﬁ:to:
RS Ringing source
s Signaling upit
SB Signal battery or M lead
return
sG Signal ground or B lead
return
7B Talk battery
6 Tone ground
TN, TS 2600-Hz tone
2.02 Leads or straps used for local
interconnections on the signaling units or
tone supply are generally described in their
respective circuit descripticns.
3. _PONCTIORS
3.01 The major and wminor alarm leads

shown on this draving are ccntrolled by the
fuse and alara Circuit or the Tonme =upply and
transfer circuit, and are described in their
CDs.

L) NRECTING BCO
2,01 The following circuits are covered
by this drawing.
(a) 26C0-Hz Tone Supply and Transfer
Circuit - sp-1Cc224-01.
(b) Type F Signaling Circvuits - see
Compatitility Inforsaticn added on SD-

1C280~-02, Issue 7B.

(c) Fuse and Alarm Circuit - SD-1C239-02.

(d) carrier Group Alarm Coammon Control
Circuit - SD-1C288-01.

(e) Regulated Converter - SD-81868-01.

(f) Application Schematic and Bay Wiring -
SD-1C240-01.

8.02 The following are typical
ccnnecting circuits. :

{a) Por switching egquipsent trunk

circuits, see Signaling Compatibility with

Switching Circuits - SD-99421-08.

(b) Por type E signaling units, see
Application Schematic - SD-98151=01.

{c) TT Board Patching Jack Circuits - sD-
55337-01, SD-62761-01, and SD-64726-01.

(d) carrier Application Schesatics - SD-
$9106-01, SD-64360-01, SD-97031-01, SD-97118-
01, and SD-97118-02.

(e) Carrier Systems VF Patching Jack
Circuit -~  SD-64303-01, SD-59329-01, amd SD-
59330-01.

(f) cCarrier Group Alarm Control Circuit -
SD=-97166-01.

(g) Consoclidated Bay vith Haintenance
Connector Circuit - SD-1C375-01.

(h) BESS No.1 Remote Master Scanner
Appligue Circuit - SD-1A210-01.

(i) v3 or vy Telephbone Repeater
Application Schesmatic - SD-95144-01 amd SD-
97047-01.

(§) 24vVa Repeater - SD-99739-01.
(k) Test Extender Circuit - SD-1C241-02.

(1) DX signaling Circuit - SD-95487-01,

SD-1C363-01, and SD-1C364-01.

(a) L- Type Nultiplex 12 Channel Bank -
Type A6 - SD-53121-01.

o o G

5.01 HNone.

62 _ALARN ROU s

6.01 The following procedures are to bhe
used vhen an alara is activated by failure of
the tone supply and transfer circuit. The

alara routines to be followed in case of
failure of a power converter or fuse are
described in SD-1€239-02 and its associated

circuit description.
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6.02 Higor Alara: Whem a wminor alarms
sounds and the source of trouble is a
defective tone supply as indicated by a
lighted AIM lamp which cannot be extinguished
when the FST button is depressed:

{a) Operate ACO key, ACO laamp 1lights and
ainor alarm is silenced.

{b) Resove defective surply. ALH laap an
supply is extinguished.

(c) TInsert good supply. ALM lamp 1lights
and may restore itself. Binor alara may
socund if ALE lamp goes out.

{8 If ALK lamp remains lighted, press RST
button. ALN lamp is extinguished and ainor
alarm sounds.

(e} Release ACO key. ACO lamp is
extinguished and minor alara is silenced.

6.03 HMadjor Alarm: Whem a s=major alars
sounds and the source of trouble is a pair of
defective tone supplies in Jane bay:

{a) Remove at least one defective supply.

(b) Imsert good supply. AL® lamp 1lights
and may restore itself. Hajor alarm may be
silenced, causing minor alars to sound.

(c) If ALM lamp remains lighted, press BST
button. ALM lamp is extinguished, the major
alare silenced, and the mincr alara sounds.

{(d) Operate ACO key. ACO laap lights and
the minor alara is silenced.

fe) If only one spare supply is available,
the second defective supply may be 1left in
place until it can be replaced.

(f)) When the seccnd good supply is
available, follow the procedures of 6.02,
beginning with (b).

6.08 Alarm for Individual Supply: When
an alarm sounds for the individual tomne
supply and it cannot be extinguished when the
BST butten is depressed:

{a) Remove defective
continuges.

supply. Alarm

{(b) Imsert good supply. ALM lamp 1lights
and may restore itself. Alarm continues as
long as ALY lasp is 1lit.

fc) If ALM lamp resains 1it, press. BST
button. ALM lamp should be extinguished and
the alars silenced.

7. TAKING ECUIPHMENT OUT OF SERVICE

7.01 TWhen troubles arise in the
signaling unit or associated connections
which cannot be repaired easily by replacing
the signaling unit, it may be pdssible to
localize the trouble by using the Test
Extender Circuit (SD-1C241-02). This circuit
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makes the input and output ports and the
control leads available for easy testing.

E (s] ¥y - ASO OR_R

MCB1 Circuit Breaker KsS-1581 1107, Fs3,
App. Fig. 7.

MCE1 Circuit Breaker KS-1581 L103, FsS6,
App. Pig. 8.

Descr on_of Cha S

D.1 20A circuit breaker, CBA1 (Options 7 and
R), is added to FS3.

D.2 20A circuit breaker, CBA1 (Options 8 and
B), is added to Fs6.

D.3 In PS1 reference is made to FH( ) and
SD-1C296-01 on the converter circuit, and to
Sp=1C296-01 and SD-1C153-01 on the auxiliary
circuit.

D.4 PS8, APP., FPIG. 3, and CAD 5 are rated
Mfr. Disc.

D.5 PS4, APP. PIG. 3, and CAD 19 are added.

D.6 In FS6 Option T is added for CSACS and
SCOTS.

D.7 Notes 1, 2, 3 and respective references
on ipp. Fig's 1, 3, and 5 are removed.

D.8 APP PIGS 7 and 8 are added to include
circuit breakers.

D.9 Reference to options 3 and 9 and
associated location is added to Optionm Index.

D.10 options 6, 7, 8, B, and S are added to
option table.

D.11 oOption 6, GA(1-6) relay with associated
break contacts is sade Mfr. Disc. in FS4, App
Fig 6, and Hote 104.

D.12 M5 and EG designaticns are resoved from
SE and 5G leads, respectively.

p.13 ES, EB, HA, and MB lead designationms
are removed from CAD's 2,6,9,10,11, and 12.

D. 14 In CAD 6 and CAD 12 dJdotted strap
connection between terminals 8 and 1 are
adﬂed.

D.15 "E" symbtol is removed frcm CAD11, upper
two rows only. {error)

D.16 In CAD 13 ground strap between
terminals 8 and 1 is added.

D. 17 In CAD 13 "to FYA corr grp alms ckt® is

changed to read "corr. grp. alarm ckt AC02
light & keep". (error). ;
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C.18 CAD 15 is further defined as providing
ground for Carrier Alarm Circuit.

D.19 CAC 18 is added in order to show
stepping necessary at the distributing framse
to provide the ground for the carrier alara
lead.

D20 Reference to CAD 19 is added to CAD's
2, 13, and 14,

D.21 HNote 101 is added in crder to reference
circuit breaker.

D.22 1In Fote 102 reference to Hote 310 and
APP Pig. 9 by CGA positicnms is added.

D.23 HNote 108 is revised to include optionms

6,7,8, and B. Option 9 is added as std. and
cption 3 is added as sfr disc.

EELL TELEFRONE LAEBORATOFIES, INCORPORATED
DEPT. 8162 - LIC - EPC

Page 6

D.28 WNote 202 is deleted.

D.25 THNote 305 is revised to reflect lead
designation changes.

D.26 ©Notes 309, 310, and 311 are added.

HOTE: This reissue also covers information
authorized by the following appendixzes to
Issue 3D of this CD.
APPI 1B - DWG ISS 4B
APPX 2B - DWG ISS 5B

APPX 31 - DWG ISS 6A
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