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1. _PURPOSE OF CIECUIT

1.01 The junctor unit, located on the
network frame, provdies a large mumber of
functions needed to establish a switched
connection through the network and to
supervise lines during the talking state.
The unit contains circuit packs used for
junctors (FB372); peripheral decoder packs
used for controlling the states of all
trunks, junctors, and service circuits on
the network frame (FC181); for ferrods used
in scanning for supervision (FC182, FC183};
for audible and overflow tone distribution
to the junctor (¥C185); and for providing
boosted talking battery (S5, FB401).

2. GENERAL DESCRIPTION OF OPERATION

GENERAL

2,01 Tones are distributed to the
junctor circuits by the FC185
splitting-resistor circuit, A  900-ohm
balanced source, and isclation between
ports is provided ty a pair of U450-ohm
resistors. A separate pair of resistors is
used for each tone and for each junctor.
The 128 resistors used on a network frame
are all mounted on two FC185 circuit packs.
The tones are generated in the ringing and
tone plant on the miscellanecus power
frame. Each tone is distributed on two
separate buses to the FC185 circuit packs.

2.02 supervision is monitored by the
ferrod scanner. The 2B-type ferrods
mounted on four FC182 circuit packs monitor
junctor tip and ring current. The 2C-type
ferrods mounted on four FC183 circuit packs
monitor most of the functions of all the
trunk and service circuits on the network
frame.

2.03 Every junctor in this unit has a
pair of ferrods assigned to it. Every
trunk on this network £frame has a single
ferrod assigned %o its equipment locatian.
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Every regqular ring circuit has a ferrod in
the junctor unit and a ferrod in the master
scanner assigned to it, Customer dial
pulse receivers (CDPRs) have no ferrod in
the junctor unit but do have one in the
master scanner. These ferrods on the
junctor unit have a fixed equipment
location assignment and are not
cross-connectakble. The 37 remaining
ferrods of the junctor unit are cabled to
the master scanner and are
cross-connectable on that unit.

2.04 The peripheral decoder controls
all of the state relays in the junctors,
trunks, and service circuits, based upon
digital information received from the 3ACC
via the peripheral pulse distributor, A
single  7-kit crder is cabable of
controlling the triplet of three relays
associated with a single peripheral
circuit. Each of the eight FC181 circuit
packs is capakle of controlling the triplet
of three relays in eight circuits, or a
total of 24 state relays.

2.05 The 55 power converter and its
control circuit pack provide boosted
talking battery. Regardless of the central
office battery plant voltage, -54.6 %1
volts is always supplied to the subscriber
loop via the junctor and CCPR. This is
done by placing a 1-to-15 volt variable
voltage supply in series with the normal
-48 volt suprly. Bs the Lattery voltage
during comrmercial power failure gradually
decreases, the series power supply voltage
automatically increases just enough to keep
the total voltage at -54.6 #1 volts.
Boosted battery fram the first network is
also used to power the CDPRs om the control
frame. Poosted battery is not supplied to
the 22 line attending ferrods in the 296-6C
remreed switch because the 2A line
attending ferrods operate on 10 ma,
koosted battery is not required in order to
reach 1600-ohr loop resistance.

CIRCUIT STATES

2.06 The junctor circuit, which 1is
contained on a single circuit pack, FB372,
is akle to ke placed in states as explained
in the following paragraphs.

Note: P line over the relay designation in
2.07 through 2.13 _indicates the relay is
released, ie, for R B C, A is released.

=% EJ.

2.07 The open state conpletely opens
the tip and ring path through the junctor
and allows the network to be switched dry
(without conducting any current) when

connecting or disconnecting lines, trunks,
or service circuits.
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B.__Iine-To-Line State (A B_C)

2.08 The line-to-line state furnishes
proper supervision, transmission, surge
protection, and boosted tattery feed when
lines are connected to both appearances
such as during an intraoffice call.

- - e and L o=
Trunk State (R B C or A B C)
2.09 The trunk-to-line and

line-to-trunk states cause the network
appearance associated with one junctor tip
and ring terminal to ke treated the same
way as in the line-to-line state, and cause
the other trunk connection +to have only
surge protection without kLkattery feed or
supervision. In line-to-trunk state, T and
R are the line appearance and T1 and R1 are
the trunk appearance. In the trunk-to-line
state T1 and R1 are the line arrearance and
o and R are the trunk appearance.
Otherwise, the two states are identical.
On all calls involving a line and a trunk,
one of these two states will ke used for
the talking connection.

D, _Bypass State (A C)

2.01 The bypass state provides a clean
metallic path Letween T and T1 and between
R and R1. This is equivalent to a
wire-type junctor.

E.__Budible Tone State (A B C)

2.11 The audikle tone state applies
audible ringing tone from either, but not
both ports, to the calling customer while
the system is waiting for the called
customer to answer. Supervision for
abandon is done by the R-side ferrod.

F. Overflow Tone State (A B C)

2.12 The overflow tone state applies
overflow tone in the event that all of the
network paths, trunks, or service circuits
are busy. Supervision for abandon is done
by the B-side ferrod.

G.__Not Used State (A B C)

2.13 The state with all three relays
operated, is not used.

SECTION II - DETAIIED DESCRIPTION
1. JURCTOR - FS 1

1.01 Three relays A, B, and C, operated
by the peripheral decoder wunder program
control, are used to provide the necessary
circuit states for control of the circuit.
Resistors R1, R2, and P3 are placed in
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series with the ccils of these relays by a
treak contact on that relay in order to
lirit the current drain required to hold
the relays operated and to decrease che
release time of the relays.

1.02 The relays operated .uring the

junctor states are as given in Table A.
TABLE A
JUNCTOR STATES

B i Al
| IPELAYS OPERATEC OR RELEASED|
| F - + 4
|JUNCTOR STATE| B | B I c |
| i 1 8 L L
o m—— + - +
|OPFN | PRFL | RFT | REL |
I | | | |
|LINE-TO-LINF | OFR 1 OPF | REL 1
| | | 1 |
| TPUNK-TO-LINF| PFL | OPF | REL |
| | | | |
|LINF-TO-TRUNK| OPR | PEL ) REL |
| I | I I
| BYPASS | PEL i PFI | OPR 1
I | | 1 |
{AUCIBLE RING | OFR | PFL | OPR |
| I | I 1
{OVERFIOW TCNE| RFL | CPR | OPR 1
| | | 1 |
|NOT USED | OPFR | OFF | OPR |
- A ' 1 —

1.M3 A SJunctcr state is determined by
the processcr-controlled operation of a

specific relay cr relays to give the
defined states as depicted in Table R. For
exarple, relavs 2 and F operated and
relay ¢ released place the +the junctor in

the line-to-line state.

1.04
circuit
changes
via the

Two terrods associated with this
are used to repcrt supervisory
of the connected lines to the 3A CC
scan controller.

1.M5 The open state, with all three
relays released, is the transition state
for reconfiquring the switching network to
connect or disccmnect lines, trunks, or
service circuits. The circuit is normally
left in this state when it is not in use.

1.6 With relay . operated, the circuit
is in the line-to-trunk state. This allows
a local customer on the
network-concentrator-group side of the
junctor to ke comnected via the network to
a trunk aprearance on the junctor grid
side. The supervisory ferrod, (FS 3) feeds
roosted talking Lattery tc the local
customer via the kattery-feed inductor L1,
and supervises the line status. The
centact protection network, 71, limits the
inductive surce generated by the 2-henery
inductance cf 11. Varistor RV1 prevents
network 21 from attenuating voice-level
signals because it arproximates an open
circuit until the voltage across it reaches
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30 to 50 volts. <Surge protecticn prevents
transients generated in the outside plant
from causing more than 3 amwperes of
instantaneous current to flow in the
associated remreed network contacts. This
presumes that the carkton blocks on the
distributing frame limit the peak voltage
to 670 volts.

1.07 With only relay B ogerated, the
junctor is placed in the trunk-to-line
state and the appearances of the trunk and
line are reversed in relaticn to the
junctor. Due to the folded design of the
network, there is no fixed relation hetween
the direction of call (incoming or
outgoing) and the side of the Fjunctor to
which the trunk is connected.

1.08 With re.ays » and B operated, the
junctor is placed in a line-to-line state
and the circuit connects two local
customers via the network and performs
supervision of both lines.

1.99 With relay C operated, and relay 2
and B released, the circuit is in the
bypass state, which is a metallic path

connecting network tip and ring terminals.
This state is used prior to every talking
connection to conduct a false cross and
ground test. The junctor is also placed in
this state anytime it is used with a CDPF,
multifregquency (MF) receiver, MF
transmitter, dial pulse transwitter, or
ringing circuits. Supervision is conducted
at the service circuit.

1.1" With relays » and C ogperated, the
junctor is placed in the audible tone
state. Ferrod sensor " associated with L--
and H-- monitors in either direction, but a
path is connected to only one side of the
junctor circuit while miinag this state,

1.11 With relays B and C operated, the
junctor is placed in its overflow tone
state. Ferrod sensor 1 associated with
L1-- and N1-- detects the call status while
the circuit is applying overflow tone in
either direction. While in this state a
path is connected to only one side of the
junctor circuit.

2.__FEPROD_SCANNER_-_FS_3

2.01 The ferrod scanner functions under
control of the 32 central control (322 CC)
via the frame input/output circuit (FIOC)

and the scanner portion of the peripheral
control circuit.

2.02 Each point to be scanned is
connected to a current sensing device
called a ferrod sensor. The ferrod
consists of a ferrite stick which is wound
with a pair of control windings. The
control windinas are connected in series

with the circuit to be supervised. -}
sinqgle-turn interrogate winding and a
single-turn readout winding are threaded
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through +wo holes in the center of the
ferrite stick.

2.03 The magnetic coupling between the
interrogate and readout windings is
determined Ly the magnetic state of the
ferrite stick. When current flows in the
control windirgs, the ferrite stick is in a
saturated magnetic condition. When no
current flows in the control windings, the
ferrite stick is in a nonsaturated magnetic
condition.

2."4 To determine the state of a
ferrod, an BC0-mA bipolar pulse is applied
to the interrogate windirg. The 1-USEC
negative half-cycle of the interrogate
pulse is used to reset the ferrite stick to
its maximum negative magnetic remnent
state. The 1-USEC pcsitive half-cycle of
the interrogate pulse is used to readout
the magnetic state of the ferrite stick.

2.0% WwWhen the contrel windings are not
energized, the interrogate pulse changes
the mwagnetic state of the ferrite stick.
Changing the wagnetic flux induces a
norinal voltage cf 200 willivolts in the
readout windirg. This readout is a logical
0. When the control windings are
energized, the interrcgate pulse does not
change the wagnetic flux of the ferrite
stick because it cannot overcome the state
estaklished &Ly the ccntrol windings.
Therefore, practically no voltage is
induced in the readout winding (less than
25 mwillivolts). This readout is a
lcgical 1. Thus, when an interrogate pulse
is applied, the presence or absence of a
readont pulse indicates whether there is a
current flow in the control windings. If
the circuit bteing abserved is, for
instance, a ocustaner line, the on-hook
(oper) condition results ina 0 and the
off-hock (closed) condition results ina 1.
Because these output voltages are gquite
low, it is very important that lead dress,
pairing, and twisting be wmaintained. If
this is not carefully adhered to, excess
noise can ke anticipated. BPBs an additional
precaution, all critical scan points are
scanned twice or software kit protection is
used.

2.06 The scar control (SC) interface
with the ferrod array is a pair of wires
from each transfcrmer in the interrogate
matrix to the interrogate winding of a row
of ferrod sensors. The hipolar interrogate
pulse  is locjed through two tets ol eiglt
ferrods to make one ferrod rcw on leads SDP
(28 - 31) P/N. The readout windings
of each row of 16 ferrod sensors are
connected to data detectors in the SC. The
readout pulse of each ferrod sensor is
looped through 32 ferrods. The ferrod
array is not duplicated but can be accessed
by either system ccntrcl ) crx 1.

2.7 In order to be able to remove a
ferrod circuit pack (FC182, FC183) without
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completely disrupting all scanning on a
network frame, 15-chm resistors are placed
across the connector terminals. These
resistors provide continuity in the readout
loop when a ferrod circuit pack is
unplugged. Unplugging more than one
circuit pack at a time should ke avoided.

3. _PERIPHEPAL DECODER - %S &4

3.01 Two peripheral decoders (PD) are
mounted together on one FC181 circuit pack.
The two PDs control 28 outputs and are
referred to as a peripheral decoder group
(rrG) .

3.P2 The data is transmitted in the
serial bipolar pulses from the PPD to the
PD,

3.03 The PD consists of the following:
{a) Transformer

(b) shift register

(c) R 1-out-of-4 translator

(d) Tour tuffers

(e) 12 output circuits.

3.04 Incoming pulses are detected by
the transformer and placed into the 7-bit
shift register. These kits are received
sequentially.

3.05 Upon receipt of the last data bit,
the  shift register agqates the stored
information into one of the four btuffers.
The start bit and the stop lit in an crder
are always a 1.

3.06 Within each tuffer, the necessary
circuitry is provided to receive the data
from the shift register and, according to
the data received, control three state
relays. The relays are typically located
on one trunk, Jjunctor, or service circuit.
These circuits must contain their own
internal diode-surge protection.

2,07 The peripheral decoder can also
light lamps or operate any device that does
not require more than &5 md at -4% volts.

31.08 The power required to operate the
logic is obtained from a -U48 volt dc to
-7 volt dc switched requlator mwounted on
the 191 eircuit pack. A upecial
overlapping-grounding-lead arrangement is
used to minimize the ground imrpedance and
prevent problems that could be caused Ly
ground induced noise interferring with the
loqic.

4, BATTFRY BOOST - PsS &

4,01 The tattery boost power is
supplied by an &5 de-to-dc converter
(SC/CD-82250-01) and battery boost
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auxiliary koard, FB401. A single FB40"
controls the function of both S5 converters
on a network frame, Fach S5 is able to
supply 2.9 #.5 amperes, at between 1 volt
and 14,1 +1 volts, to convert the central

office kattery (-42.75 volts ‘o
-52.5 volts) into a regulated 54,6 -1 volt
supply.

4.02 The auxiliary t sard, FB40O1

supplies +5 volts with respect to =54 volts
(ie, -49 volts) as a precision reference
(#5 volts REF) and also +24 volts with
respect to -54 volts (ie, -30 volts) as a
converter start indication (2uST).

4.03 The auxiliary board, FB40O1,
monitors the amrcunt of boost voltage
supplied and if this falls below

approximately one-half volt, transistors Q2
and Q3 release, releasing alarm relay K1.
Its break contact closes a path to the
alarr ferrod. When this haprens, the PAT
lead to the converter goes high. If it
rerains high for .3 through 1.0 second, the
pulse width mcdulator in the S5 shuts down,
the alarm light eritting diode (LED) comes
on, and the K1 relay is locked down by the
PR lead from the S5.

b.n4 Tf the voltage between pins 208
and 209 on the S5, (boosted battery
voltage) exceeds 56.8 #1.1 volts, this same
latch-down function will occur after the
same time delay. If the output voltage of
the converter (pims 100 through 107 and 201
throuch 207) exceeds 14.4%1 volts or if the
output current exceeds 2.9 +.5 amperes the
S5 will shut down without any delay. Any
shutdown will result in the release of X1
and an alarr indication. This alarm may be
released manually ky orerating and
releasing the cut-of-service key on the
network frare.

4.05 The 85 can be removed fram service
by operating the converter-off locking key
on the network frame. This removes the
24-yolt start voltage. When this key is
released, the NPA lead is briefly connected
to =54 volts, This releases the silicone
ccntrol rectifier (SCR) in the 85,
extinguishirg the alarr LEC in the S5.

4,06 When the s5
is removed for

is not in service or
servicing, the output

voltage to the Jjunctors is maintained
through a Ltypass dicde wmwounted on the
network frame. 2 15-volt zener diode is
used to 1lirit the maximur amcunt of boost

voltage to 15 volts.

4,07 There is a rpossibility that noise
could shut down and lock the 85 out of
service. TIf this haprene, the processor
can apply ground tc a pin on the FB401 for
a few seconds via the peripheral decoder.
An autonomous timer in the FB4O1 will
remrove the 24ST voltage long enough to
reset the latch in the S5. The autonomous
tirer prevents the prograr from permanently

removing b:-sated Lkattery wvoltage. Since
there i- only one scan point for all of the
£5.. in the office, the processor can

determine which S5 was in trouble by
sequentially trying to reset each
converter. This technique will also serxve

as an alarm test feature to verify that the
no-voltage alarms are functional.

SECTION III - REFERENCE DATA

1. _WORKING LIMITS
1.01 Battery Voltage Levels:

Boosted battery wvoltage -54.6 #1 volts.

1.02 Ferrod Current Levels:

Junctor maximum operate (saturate) current
- 18 ma.

Junctor minimum release (nonsaturate)
current - 9 mA.

Trunk and service circuits maximum operate
(saturate) current - 6 mA.

Trunk and service circuite minimur release
(nonsaturate) current - 3 mA.

1.03 loop Resistance:

Maximum subscriber loop resistance
- 1600 ohms.

Nominal subscriber set resistance
- 4200 ohms,

Minimum subscriber loop leakage resistance
- 10,000 ohms.

1.04 Tone Leyvels:

Overflow tone level - 21 dkm #1.5 DB
Audible ringing tone level - 16 dbm +1.5 LB

1.05 The peripheral decoder has a peak
output current of 60 mA and an average
output current of 45 mA.

2. FUNCTIONAL DESIGNATIONS

2.017 Relay:
Designation Meaning
A,B,C These relays are
designated for
program reference.
3. FUNCTIONS
2. _Junctor
3.017 sSupplies talking battery.
3.02 pProvides +transmission coupling
between two lines.
3.03 Provides transmission coupling

from lines to trunks and from trunks ¢to

lines.
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3.04 suprlies audible ringing tone to
the calling gparty.

3.05 Provides overflow tone to the
calling line cr incoming trunk.

3.6 Limits high current surges in the
transwrission path.

3.07 Transposes the ac
tip and ring on the two sides of the
junctor such that for alternating current
the T is connected to R1 and R is connected
to T1.

B.__Splittirg Resistors

3.C8 Provides audible and overflow
tones to the juncters.

voltage between

3.09 Maintains a
impedance.

900-chm source

3.10 Maintains isolation between tones
and between tone ports.

C._ Ferrod Scannerx

2.11" CGenerates a reply pulse upon
receipt of an interrogate pulse from the
scan controller, indicating the presence or
aktsence of current in the control winding,

3.12 The 2P ferrod wused with the
junctor, saturates with 18 m2, and gives no
reply pulse upon interrogation. With 9 ma,
it will grovide a full amplitude reply
pulse.

2.13 The 2C ferrod used with the trunk
and service circuits saturates with 6 ma

and gives no reply pulse upon
interrogation. With 3 mA it, will provide
a full arplitude pulse.

3.7 Provides means for a single
circuit pack tc be removed and the

remrainder of the

operate,

D._ _Peripheral Cecoder Grour

3.15 Receives pulses frcm peripheral
pulse distributcr in the peripheral
controller.

scanner tc continue to

3.16- Controls the operation or release
of 24 state relays, three at a time.

E._ _Foosted Eattery Supply

3.17 Provides 1 to 14.1 +1 volts in
series with the -u48 volt battery to supply
-54.6 +.75 volts to the junctors and CDPRs.

3.18 Provides a
battery power to be
of 2.9 t.5 amperes from each of the
dc-to-dc converters.

means for boosted
supplied at a current
two S5
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3.19 Provides a means for converter
trouble to release the alarm relay in FBU401
and thus close a path to the Lattery boost
alarm ferrod.

3.20 Provides a means for converter
output in excess of 14.1 %1 volts or in
excess of 2.9 +.5 amperes to shut down the
converter and lock it out of service.

3.217 Provides a means for an alarm to
operate and the converter to lock itself
out of service, if the bLoosted battery
voltage exceeds 56.8 #1.1 volts for «3
through 1 second.

3.22 Provides a means for an alarm to
operate and the converter to lock itself
out or service if the converter output
voltage falls below .5 #.2 volt for .3
through 1 second.

3.23 Provides
the front of the
time either
condition.

a means for the LED on
converter to operat € any
converter is in an alarm

3.24 Provides a means for a converter
to be removed from an alarm status and
returned to service urder program control
but prevents it from Lkeing locked out of
service under program control.

3.25 Provides a means for a comwerter
alarm to be released mamually Ly operating
and releasing the converter-off key on the
network frame.

4, CONNECTING CIRCUITS

4,01 when this circuit
keysheet , the connecting
thereon is to be followed.

is listed on a

information
(a) Peripheral Controller - 8SD-3H110-01.
(b) 15-B Grid Circuit - SD-3H121-01.

(c) 15-C Grid Circuit - SD-3H130-01.

(d) Master Scanner Circuit -
8D-3H140-N1.
(e} Universal Trunk Circuit -

SD-3H220-01.

(f) Customer Dial Pulse Receiver and
Regular Ring Circuit - SD-3H410-01.

(g) Wetwork Frame Circuit - SD-3H901-81,
(h) Control Frame Circuit - SD-3H902-01.

(i) Power Systems dc-to-dc Converter =48
and +24 Volt Inputs -10 Volts,
2-Ampere Output - SD-82250-01.

Plant -

(i) Ringing and Tone

5D-B82255-01.
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5. MANUFACTURING TESTING REQUIREMENTS

5.01 The manufactu-irg testing
requirements are specified in X=79037.

6. _RLRRM INFORMATIZL

6.01 Any failure in the battery booster
converters will take them out of service
and opc.ate alarm ferrod 00-25-11.

2.__TL:4NG _EQUIPMENT QUT. QE SEFVICE

7.01 The associated fuse should te
removed before removing any circuit pack.
see Information Note 302.

SECTION IV - REASONS FOR REISSUE

D. Description of Changes

D.1 Provided complete CD information

BELL TELEPHONE LABORATORIES, INCORPQRATED

DEPT 5341-ECP-LEG

page 7, 7 Pages



	00001.tif
	00002.tif
	00003.tif
	00004.tif
	00005.tif
	00006.tif
	00007.tif

