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SECTTON I - QENERAL DESCRIPTION

1, PURPOSE OF CIRCUIT

EUBAGIRRCIIET TRET IRV RNRY e

1.01 This eircult allows talking and sig-

_ naling on U-wire private line cireuits,
It 1s suitable for use with 20-Hz ac or
48-volt de simplex signaling or with loud- ,
speaker or 3881 selective signaling, It con-.
nects the d.wire line to the station sets
on a low-impedance »us basis to minimize
transmission level reduction when additional
statlons are bridged at branch terminals,

- The eircuit also permits exclusicn of se-

lected statlon sets at each branch terminal .
on a lo¢al basis,” .
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: : STATION SYSTEM A
- - 4-WIRE PRIVATE LINE oL
: = TERMINATING AND STATION CIRCUIT - . _

2. _OENERAL DESCRIFTION OF OPERATION. .

_ 2.01. The 4-wire private line terminating -

¢ircult conneets to 150-ohm,  or 600-
ohm 4-wipe transmission facilities, By the
use of 227 type amplifiers and stepdown
transformers at the customer's premise, it
provides low-impedance eonnection to the
recelvers and transmitter networks of 4.
.Wwire station sets, Proper adjustment of the
amplifiers may be checked at the central
office by operating a loop back relay with
48.volts over the simplex eircuit. Optional
terminal strip wiring by the installer .
arranges the circult for signaling with orp
wlthout S51 for use with or without data
service, . . -

2,02 The pickup relay circuit arrangement

© facllitates connecting any station ..
set or.console at each branch terminal to -
any cne of a number of 4-wire private 1lines.
In conjunction with the loeal exclusion
elrcuit, the pickup relays also provide for

. lockout of selected groups of stations from

I3
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the conversation, In voice slgnaling .
applications the pickup relays also provide -
;utomatic speaker cuboff, ) .

2,03 The excluslon circult provides means
for disabling the pickup relays of
selected groups of stations at a branch
termlnal by operating a station set key to
exclude them from a ‘eonversation, Stations ..
at a branch terminal may optionally be con-
nected as (a) master excluder station, (b)
excluder and excluded -station, (c¢) execluded
station, (d} nonexcluded station, :

' 2,04 The master exéluder.station excludes

all statlons &% 1ts branch terminal
except stations wired as nonexoludec stations,
Exciusion may be initiated either by oper-

‘ating the exclusion plunger key in the

station set or automatieally as the station
goes off-hook when H option 1s provided in:
the pick-up .circult, When exclusion is
initlated at the mastér excluder. station all
logal excluded statlons are locked out :
whether they were on-or off-hook, Therefore,
when automatic exclusion (H option) is .
furnished, local conferencing invelving the
master excluder station is possible only-i - -
with stations wired as nonexcluded (R} op- . -

tion, - .- ‘

2,05 The stations wired with excluder and
-execluded optlon may exclude other -

stations which are connegted either as ex-

3
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cluder and excluded or ag excluded stations,
" rhege stations can- inltiabe exclusion only
if they themseIves are not already lotked oub.
They may be excluded either-by the mastexr
excluder station or by any other excluder and
excluded station, The excluded statlons may
not exclude other stations but may be locked
out by any type of excluding station. The-
nonexcluded stations are not excluded by any
station but may be wired to lock out others

. as master excluder (M option) or excluder
station (Q option).

2,06 'The station clrcuit provides talking

‘battery and ground to station sets and
converts loop dialing to 1 and 2 lead dlsl-
ing in conjunctlion with the dialing circult
for SS1 selective signaling application,
The station circult also provides means for -
. controlling the transmit pair from the: std-
tion set for push-to-talk operation. B
2,07 ' Incoming signaling to the 20-Hz ac

or 48-voblt de signaling circult or to
the selectlive signaling vyeceive circult
initiates single spurt or locked in steagdy
or interrupted ringer or buzzer signaling at
statlon set loeabions,. Selected groups of
- stations with individual S81 selective sig-
naling codes may be signaled with a single
ghoup code by use of the group code relay
¢irouilt, Locked in signaling, when not,
answered, 1s released by a time-cut circult,

SECTION I -:ﬁETAILED DESCRIPTION
1. 4-WIRE PRIVATE LINE TERMINATING CIRCUIT

1,01 Figure FS1 terminates the transmit and
: recelve pairs of a 4-wire private line
and provides a low-impedance bus comnectlon
to a multiple of station sets. Wiring op-
tions arrange the circult for 150=-ochm or'
600-0hm service and for signaling with volce
 {loudspeaker), 20-Hz ac simplex, 48-volt
de simplex or 881 Selectlve Signaling Systenm.

1,02 The recelve pair is connected through
the LINE OUT jack to terminals 4 and 1
of T3, G option is furnished for 150-ohm
© pervice or V option for 600-chm service,
. The REC amplifier verminal 13 is connected to
* terminal 11 for either 150-chm or 600-ohm
service, The 600-chm output terminals 4 and
8 of the REC amplifier connect elther dlir-
ectly {Y end W optlons) or through the S5l
Selective Signaling System, the LBl relay
.and the data interface circult to terminal 6
and 8 of step-down transformer T1,

1.03 The incoming signal level ls raised by
the REC amplifier to +7 dbm which is
the level recommended for the single-fre-
guency signaling unlt in the S81 Selectlve
. Signaling System, The volce-frequency am-
plifier in the single-frequency slgnaling
unit is adjusted for O db gain, therefore,
the +7 dbm signal level from the REC ampli-
" fier will ‘appear across the primary of trans-
former T1, With no station sets connected
. to terminals T and R, the amplifier oubtput
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i5 terminated through transformer Tl -in re-
sisboE R7 and part of the output trans-
formew of the talk-back amplifier TB, Re-
sisbo R7 adjusts the terminating impedance
50 the REC amplifiel appears to be terminated
in a 600-onhm load, Ag a result of .the step-
down of winding ratio between terminals 6
and 8 and terminals 1 and Y4, transformer T1
reduces the audlo voltage to a level which
will result in a. -15 dbm signal into a 600~
ohm instrument connected across the output
leads T and R, This step-down turns ratio
of transformer Tl also provides a low-out-.
put impedance of 4 ohms across output leads
Tand R. As g result the bridging lois due
to each additlonal instrument 1s negliglble,

1.04° The transmit pair is connected through

the LINE IN jack to terminals 4 and 1.

of transformer T4, G opbion is furmished |
for 150-ohm operatlon or V option for 600~
ohm operation, ' The 600-cnm input terminals
1 and 5 of the TRS amplifier are connected
either directly {options E and W} or
through the S5l selective signaling system, -
the LBl relay, and the data applique cir- *
cult to Lerminals 6 and 8 of transformer T2,
The transmitter networks of the assoclated
off'-hook station sets cohnect through their
respectlive switching circulits to the Tl and
R1 leads and through the BUS IN jack to
terminals 2 and 7 of transformer T2, The
input windlng of transformer T2 presents
approximately 35 ohms of impedance to the
signal from the relatlvely high-lmpedance
station set network. This designed mismatch
drops the output voltage level of the con-
nected station set appreclably. As a result
of the low impeddnce across the input leads
T3 and R1l, the bridging effect of any addi-
tional off-hook station set or statlon sets.
is negligible. The oubput winding of.trans-
former T2 has an impedance of 600 ohms to
maten the input of the TRS amplifier., The
TRS amplifier 1s adjusted to ralse the slg-,
nal to the prbper level for application to
the transmit pair of the 4-wire line.

1,05 A =small portion of the transmitter
‘signal on leads T1 and Rl ls applied

“to the input terminals of the talk-back

amplifier TB, The output of this amplifier

‘15 .connected to the 25-ohm winding of trans-

former T, . Ampllifier TB serves mainly as a
unidirectional coupling between the trans-
mit and receive legs of the circult to per-
mit conferencing between statlons at the
same branch lccation, The gain of the TB
amplifier 1s adjusted to provide a -15 dbm
signal level in a 600-ohm instrument at the

" BUS OUT Jack when a 600-ohm signal generator

is preadjusted for a 1000-cycle level of
+2 dbm into a 600-ohm termination and is then
eonnected to the BUS IN Jack.

1.06 The simplex leads of transformers T3
’ and T4 are connected to the loopback
relay ecircult, The winding of relay IB is
in series.with transistor Ql and diode D2,
Diode D2 polarizes the circuit so the IB-
relay will operate when ground is on the
recelve simplex and -48 volts is on
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the transmit simplex, Transistor Ql is
biased to saturation through resistor R6
when dlrect current of the proper polarity is
applied, Capacitor Cl biases transistor Q1
to cuk-off for pulsating currents such as
resutt from rectified 20-Hz signals when
this type of signaling 1s provided, Diode
CR11is a zener intended to limit. the potential
across a Ql, When relay LB operates, it en-
erglzes relay LBl which in turn disconnects
the 4-wire eirecuit from the statlon equip-
ment and loops the receive pair back to the
transmit palr through the pad formed by re-
sistors Rl, R2, R3, and R4, Thils-permits & .
tester at the central office to make trans-
mission tests without help from the customer
location. . :

o, PICKUP RELAY CIRCUIT

2,01 The pickup relay eclrcult FS2 is de-

signed for growth horlzontally from
left to right to provide connection.of a 4«
wire private line to additlonal stations,
FS2 1s also arranged to grow vertieally up-
ward to conneet a group of stations to
‘additional 4-wire lines. Thus the arrange-
ment may become a matrix with one pickup re-
lay provided to connect each station set to
each B-wire line at the customer'!s premise
(branch terminal}.

2,02 The PU relay operates under conbrol of
an assoclated station set key or con-
sole key over. its A lead. When operated, PU
connects the transmission and signaling leads
of the assoclated statlon circuit FS3 to the
transmission and silgnaling elrcults of its
Y-wire line, It also connects ground over
the RL lead to FSB or FS9 and connects -24
volts over the FW lead to operate the FW
relay in the 2W-4W station set or console,
When push to talk service ls not required,
the PU relay with S option connects ground
to operate the PT relay in the station cir-
cuit, This permlts a glven statlon set to
be used with or without the\push to talk op-
tion depending on the needs/of the Y-wire
line. When loudspeaker signaling is used,

the operated PU relay disconnects the assoc-

iated speaker from the tranamit side of the

AM-wire line to silence the speaker when the

statlon is off-hook,
3, STATION CIRCNIT

3.01 The statlion circuit FS3 provides bat-
tery and ground through the TB relay
windings over the T and R leads to the trans-
mitter network of 1ts asscclated station set
or conscle, Capacitors T and R block these
battery and ground potentials from the L-

‘wire private line terminating eireult trans-

formex, The windings of relay TB serve as
induetors in the .talking battery supply te

“the transmitter, DPuring dlaling with SS1
selective signaling appliication the TB'relay

converts loop dlaling from the statlon set
or eonsole to dialing over the 1 lead to. the
S81. When the dizl is moved off-normal,
ground on the ON lead coperates relay ON,

' relay circult,

" Relay ON operates to connect ground through

the 1M contact of the TB relay to the 1
lead, ' The operating ground Tor the ON relay-
is also connected through the 4M contact of
the relay to the 2 lead, The ON relay also
eloges a circuit from lead P3 to P4 of FS3
to control the speaker phone when provided,
The battery lead to the winding of the TB
relay 1s also opened by the operatlion of re-
lay ON, As the dial refurns, relay TB fol-
lows the pulses and repeats them over the 1 -
lead. - ‘ T

3,02 " Relay PT operates to ground over the

: PT lead from the handset swltch or -
from the S option ground through the piclkup
The PT relay operated c¢loses
the tranamit path to the plckup relay cir-

.ouit and connects 2 ground through the pick-A

up relay over the AG lead to control cus-
tomer owned and maintalned equlpment such as
a public address system or radio fapility.

4, EXCLUSTON CIRCUIT SR :

4,01 When exclusion 1ls inltiated, ground is
; applied over the ET lead through the
closed 1M contact of the operated PU relay
through option M or Q to the winding of the
associated EX- relay. Relay EX-E has a -24 -
volt battery directly connected to 1ts 2L
winding terminal. The ‘windlngs of all other
relays EX-A to-D are connected to 24-volt
battery through the 3B contact of relay EX-E
nonoperated, The ground applled over the ET
lead operates the assoclated relay EX A-E, -
Any relay EX A-E operated applies ground
through its 2M or 1IM contact to operate re- -
lay EB. -Relay EB operated disconnects the:
operating battery from the PB leads and the
8B leads of all PU relays wired with option
N for exoluded statlon or option Q for ex-.
cluder and excluded station, The operated
EX- relay also closes & ¢ircuit for a hold-
ing batbery over its SB lead to the assoc- |
iated PU relay. As a result, all other ex-
gludable PU-relays assoclated with the samg
h-wire line are dlsabled and release if op-
erated. Since bhe exclusion Iinitlabing
ground must be applied through contacts of
an operated PU relay, statlons which have
been excluded cannob. override the exclusion,
Stations excluded on one of a number of 4-
wire private -lines on the same premlse re-
maln operable on the other lines in accord-
gnee with their assoclated options for each ..
ine, -~ . B - :

5. S§S1 DIALING CIRCUIT

5.01 The 381 dlallng eireutt functions in
eonjunction with the station ecircult
FS3 ang plekup relay oircult FS4 to facilitate
dialing into the 8S1 Selective Signaling ’
System without mutllating dialing when a

" second station 1s off'-hook at fthe same branch

terminal, - S

5.02 When'an off-hook station sgt‘operateS':
its pickup relay for a l-wire line
fuynished with SS1, groupd from the 3 lead
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of FS2 is applied throligh the 5B or 8B con-
tact of re1§§ P in F$6A%o the 1 lead of the
881 aselective signaling system to indlcate

off-hook condition,

5.03 When the off-hook statlon dial is )
. moved off-normal, relay. ON of FS3 op-
erates and connects off-normal ground from
the dial .over the 2 léad, through the op-
. erated PU relay to operate the P relay of
'F86 assoclated with the station and with the
selected 4-wire line,

5,04 .The P relay operated connects ground
to the 2 lead of the SS1 to. prepare

the latter for dialing., P relay also trans-

- fers the 1 lead -of the 831 to ground over
the 1 lead-of FS2 and FS3 through the closed
.contacts of the operated TB .and ON relays,
As the dial returns to normal, the TB relay
in FS3 repeats the dilal pulses over the 1

. lead to the SS1 selectlive gignaling system.

The operated P relay of FS6 prevents a see- - -

ond off-hook station from grounding the 1
lead over the 3 lead from the assoclated PU
relay, When the assoclated S51 Selectlve
Signaling System 1s furnished with privacy
or on-premise dialing, a separate dlaling
cirecult (FS6) is furnlshed for each station
to provide separate 1 and 2 leads to each
common control or -station control circult,
‘As the dial returns to normal the assoclated
ON and P relays release and the steady
ground is replaced on the L lead,

6. TIME-OUT CIRCUIT

6.01 The time-out eireuit provides a timed
. lockup cireult for FSB or FS9 for
local audible and visual signaling.. When
relay RU of FSB or relay C of FS9 operates
in response to an assoclated signal, 1t locks
up to ~-24 volt battery through FST over the
LK lead, At the same time, a ground is ap-
‘plied over the HA lead to the heater element
.of relay M0, If the TO relay operates be-
fore &n associated station set 1s taken off-
hook, the lockup path over the LK lead 1s
opened and the signdling ciroult is released.

7. 20-HZAC OR -48 VOLT DC STGNALING
T CIRCULE '

7.01 When 20-Hz ringing current 1s ap-
plied to ¥38 over the SXT and SXR
leads, the current flows through normally
closed contacts of relay R, the R15 resistors
C3 capaclitor, TH thermistor, and through the
winding of relay RU in one dlrection, or
through dicde RV1 in the other direction.
As a result, the rectifled dec current pulses
operate relay RU., Varistor RV1 limits the
current through the RV1 dliode and the
thermlstor on.very short loops and during
translents, Reslstor RI5 protects the
varistor and diodes from lightning surges,
The thermistor prevents relay RU from op-
erating on translents. Power from the con-
- tinucus application of ringing current
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ralses the temperature of the thermistor to
reduce its resistance to operate the RU re-~
lay in abot 0,5 second,

7.02 Relay RU locks operated on its primary

winding, with B opticn under control
of relay RL to battery over the LK lead.
Relay RU also: ’

(a) Cornects ground to the HA lead to

stgrt timeout and to start lamp flash--
ing circults in the audible and visual
signaling circuit,

{b} Connects the signal lamp load to the
flashing circuit, '

{c) Closes the circuit to the audible
slgnal circuif over lead LF.

Relay RU remains locked up over the LK lead
untll, the call is answered or until 1¢{ is
relezsed by the timeout circult,

7.03 When an incoming call is answered, .

ground over the RL lead from the plck-
up relay operates relay RL, Relay RL op-
erated: (a) transfers the signal lamp from
flashing to steady; (b) opens the hold path
of relay RU; and (¢} grounds the CO lead to
the timeout cireuit to hold the TO relay
operated, Relay RU released silences the
audible signal and removes ground from the
heating coil of the TO relay, N

7.00 When the handset 1s returned on-hook,
the PU relay releases and removes

ground from the RL lead to release relsy RL,
Relay RL released: (a) disconnects ground
from the CO lead to release relay TO; (b)
reconnects the holding path for relay RU
over the LK lead; and (c) dlsconnects the
busy lamp from battery.

7.05 Fdr dc Signaiing F option is connected,
and the RU relay operates when a -48

‘volt potential is applied to the transmit

simplex and & ground is applied to the re-
celve simplex at the central office. This
appears at the branch terminal as a -48 volt

‘potential on the recelve simplex and a

ground on the transmlt simplex. Diode RVZ2
permits the resulting polarized current to
bypass the capacifor and thermistor to op-
erate relay RU,

7.06 For signaling from the branch location
to the central office the depressed S
key in PS5 applies ground through FS3 and
F32 to operate the R relay of the signaling
eircult assoclated with the selected 4U-Wire
line, Relay R operated dlsconnects the
simplex leads SXT and SXR from the incoming
signal detector and connects them to 20-
Hz ac or to -48 volts and ground for ac or de
signaling respectively to operate a signal
relay connected across the simplex leads at
the central office, ’




3
1

- 8, SELECTIVE SIGNALING RECIEVE CIRCUIT

8,01 One selective signaling recelve circult
: per 4-wire line equipped with 881 Selec-
tive Signaling System wlll provide local in-
divldual visual and audible slgnaling for
.three station sets assigned separate two

dlgit codes, T —
F—--_-

8,02 When a code asslgned to one of the
stations 1is decoded by the 881 a 100-
msec ground pulse 1s applied over the C
lead to operate the assocliated C relay in
FS9, Relay C operates %o battery through
the normally closed contact 9B of the assoc-
iated RL relay over the LK lead from the
timing circult in FST or in the visual and
audible signaling cilreuit, It locks to-
ground through 1its 5M contact, .

8.03 Relay © operated applies ground over
the HA lead to start the time-out and

lamp flashing clrouits, If the station
nandset is not taken off<hook before the
time-out circuit operates, battery ls removed
from the LK lead to release relay €. Relay
¢ operated also: (a) connects the signaled
station line lamp to flashing battery; (b)
_cloges a circult for audlble signaling at
the station; and {c¢) connects steady lamp
battery over the BL lead to 1ight all sta-
tion lamps assoclated witn tue Bame Y-wire

1;ne.

8.04 W¥hen the signaled statlion handset is

taken off-hook, the assoclated RL re-
lay operates to ground from the operated PU
relay, Relay RL operated: a} opens its BO
confact to release relay C; {(b) closes its
M12 contact to transfer the line lamp to
uninterrupted battery; {(c¢) connects ground
to the €O lead; and (d) connects lamp dbattery
over the LB lead to the BL lead to light the
associated line lamps of all statlon sets
for busy indication, ‘ ¢

8,05 When the handset is returned on-hook,

the assocliated PU relay releases and
removes ground from the RL lead t0 release
relay RL. Relay RL released: {a) discon-
nects ground from the €0 lead to release re-
lay TO; {b) reconnects the holding path for
relay C over the LX lead; and (¢) discon-
nects the busy lamp from battery.

'9.__GROUP CODE CIRCUIT

9.01 The group code circult F310 provides

means for simultaneously signaling up
to five stations at each.branch terminral by
dialing a single two digit code.

8.02° VWhen the group code 1s reglstered by
o the SS1 decoder, the 1l00-ms¢e pulse on
the C lead operates the group code relay GC,
Relay GC operated applies ground to operate
the assoeiated ¢ relays in FS9, Fach sta-
fion will then be signaled as described in
Section B, : -
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10, IOUDSPEAKER CONTROL CIRCUIT

10,01 FS1l1l provides means for controlling a
' single loudspeaker from several sta-
tion sets. When any one of the stations in -
the controlling group is taken off-hook,
ground from ‘A lead in FS2 is applied through
the D3 dlode over the € lead to operate re-
lay LS- in FS11, Relay LS- discomnects the
input of the loudspeaker from the recelve
point to turn off the speaker., When all
station sets in the -control group are on-
hook, the assoclated LS- relay releases to
reconnect the loudspeaker, i

SECTION III - REFERENCE DATA

.1,  WORKING LIMITS

1.01 Power Supply: This cireult was desligned
to be powered with 18 to 28 volts de

for relay operation and 14 to 28 volts dc.for

talking battery and amplifier power. .

" 1.02 Loopback Relay Circuit: The loopback

Yelay circult 15 designed to operate
over the simplex leads of the 1500-chm trans-
mit and receiving loops of 4-wire -lines with
a hlt- to 52-volt: de potential applied at the

central office, ‘

1.03. The 20-Hz AC or -48-Volt DG Signaling .
Cirouit: This circult 1s desighed to
respond to 80 volt to 105 voit 20-Hz ac |
or 4Y-voit to 52-volt de, over the simplex-
leads of 150C-ohm transmit and receive loops
of 4-wire lines, . . . :

2.  FUNCTIONAL DESIGNATIONS

None
3., FUNCTIONS

3.01 Functions are given in Section-il of
this CD. T :

4. CONNECTING CIRCUITS

(a) Toll Systems Signaling Line and Bal-
aneling Multistation Line Cilreult -

' 8D-55647-01.

(b) PBX Auxiliary Trunk Circult - 20-

Hz Simplex or Composlte Signaling
With or Without 600~ to 1500-Hz Signal-
ing or 881 Selective Signaling System -
. 8D-66679-01, _— )

-{e) Visual and Audible Signaling Circuit -
SD~69249-01, - ‘ _
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(d) Auxiliary Service Transfer Circult - (£) Station Systems Key ahg Telep;bne Cir-
SD-69422-01, : ’ 7 Guit (for 2- and L-wire Lines) -
: 3n-69455-01.. !

{e) Station Systems Key and Telephone - (2} 881 Selective Signaling System -
Circuit = SD,63425~01. o . SDb-38033-01. ) . r

[y
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