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l_, _E!mfQ§LQL~IECY!I 
1.01 The junctor unit, located on the 

network frame, provdies a large number 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, FC183J ~ 
for audible and overflow tone distribution 
to the junctor (FC185): and for prOY'iding 
boosted talking battery (55, FB401). 

GENERAL 

2.01 Tones are distributed to the 
junctor circuits by the FC185 
splitting-resistor circuit. A 900-ohm 
halanced source, and isolation between 
ports is provided ty a pair of 450-ohm 
resist~rs. 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 miscellaneous 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 011 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 to its equipment location. 
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Every regular ring circuit bas 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-connectable. The 37 remaining 
ferrods of the junctor unit are cabled to 
the master scanner and are 
cross-connectable on that unit. 

2,04 The peripieral decoder controls 
all of the state relays in the junctora, 
trunks, and service circuits, based upon 
digital infor111ation received from the 3ACC 
via the peripheral pulse distributor, A 
single 7-tit order is cabable of 
controlling the triplet of three relays 
associated with a single peripheral 
circuit. Each of the eight FC181 circuit 
packs is capatle of controlling the triplet 
of three relays in eight circuits, or a 
total of 24 state relays. 

2,1)5 The S5 power converter and its 
control circuit pack provide boosted 
talkinq 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 supply. As the t:attery voltage 
during corr~ercial power failure gradually 
decreases, the series power supply voltage 
auto~atically increases just enough to keep 
th~ total voltage at -54.6 !1 volts. 
Boosted battery fran the first network le 
also used to power the CDPRs on the control 
frawe. t!OOsted battery is not supplied to 
the 2A line attending ferrods in the 296-6C 
rerrreed switch because the 2A line 
attenrling ferrods operate on 10 mA, 
toosted battery is not required in order to 
reach 1600-ohw loop resistance. 

CIPCUIT STATES 

2.06 The junctor circuit, which is 
contained on a single circuit pack, PB372, 
is atle to be placed in states ae explained 
in the following paragraphs, 

~: A line over the relay designation in 
2.01 through 2.13 indicates the relay is 
released, ie, for AB c, A is released. 

A, Open State <i B ~ 
2.07 The open state co~pletely opens 

the tip and ring path throuqh 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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s. Line-'19-Line state <A B c, 
2.08 The line-to·line state furniAbes 

proper supervision, transmission, surge 
protection, and l::oosted t:attery feed when 
lines are connected to both appearances 
such as during an intraoffice call. 

C, Trunk-to-Line state and Line-to-

Trynlc state (A B c or A B g 
2,09 The trunk-to-line and 

line-to-trunk states cause the network 
appearance associated with one junctor tip 
and ring terminal to t:e treated the same 
way as in the line-to-line state, and cause 
the other trunk connection to have onlv 
surge protection without battery feed or 
supervision. In line-to-trunk state, T and 
Rare the line appearance and T1 and R1 are 
the trunk appearance. In the trunk-to-line 
state T1 and R1 are the line a~pearance and 
T and R are tme trunk appearance. 
Otherwise, the two states are identical. 
on all calls involving a line and a trunk, 
one of these two states will l::e used for 
the talking connection. 

D. Bypass state (AB Cl 

2.01 The bypass state provides a clean 
metallic path t:etween T and Tl and between 
R and R1, This is equivalent to a 
wire-type junctor. 

L.. Audible 'l'Ot)e §tate CA~ 
2,11 'lbe audit:le tone state applies 

audible ringing tone from eit~er, blt not 
both ports, to the calling custOIDer while 
the system is waiting for the called 
customer to answer. Supervision for 
abandon is done by the A-side ferrod. 

F. Overflow Tone state fA B Cl 

2,12 The overflow tone state applies 
overflow tone in the event that all of the 
network path&, trunks, or senice circuits 
are busy, Supervision for atandon is don~ 
by the B•side ferrod. 

G. Not Used State p. B C) 

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

SECTION II - DETAiiED DESCRIPTION 

L,_JID!:TOR - rs 1 
1.01 Three relays A, B, and C, operated 

by the peripheral decoder under 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 
lirrit the current drain required to hold 
the relays OFErated and to decrease cne 
release time of the relays. 

1.02 '!'he relays operated .uring the 
junctor states are as given in Table A. 

T!\ELE A 

:TUNCTOR STA'rES 

I IPElAYS OPEFA'!"Er OR RELEASED! 
I 
IJONCTOP STA'T~I A E C 

JOPH' I l'IFI. PH. RP.L 
I I 
I I.INE-'fO-LINl' I QPR OPP REL 
I 1 
I 'IPONt<-TO-LINF I PcL OPP REL 
I I 
ILINF-TO-TRUNI<I OPR PEI REL 
I I 
I BYPASS I PEL PFI OPR 
I I 
1AU£'IBLE RING I OPR PH OPR 
I I 
fOVEFFI.O\ol TON'EI R•L CPR OPR 
I I 
INO'I USED I QPR OPP OPR 

, ·" ~ A junctcr state is determined by 
the processcr-controlled operation of a 
specific relay er relays to give the 
defined statFs as depicted in Table A. For 
exawple, relays ~ and F operated an~ 
relay C released place thP. the junctor in 
thF line-to-line st.'lte. 

1.1)11 Two h 1 rrods associateo with thin 
circuit arF used to report supervisory 
changes of the connected lines to the 3A cc 
via the scan controller. 

1.05 The open state, with all three 
relays released, is the transition state 
for reconfiqurinq the switching network to 
connect or cisccnnect lines, trunks, or 
service circuits. ~he circuit is normally 
left in this $tate when it is not in use. 

1.C6 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 te connected via the network to 
a trunk aFFearance on the junctor grid 
side, The SUF.ervisory ferrod, (FS 3) feeds 
toosted talking battery to the local 
customer via the tattery-feed inductor L1, 
and supervises the line status. The 
cent act. prot€ct ion network, 71, limits the 
inductive surqe generated by the 2-henery 
inductance cf r.i. Varistor RV1 prevents 
network 2-1 from attenuatinq voice-level 
signals beca11se> it an:roxirrates an opt>n 
circuit until the voltaqe across it reaches 

30 to 50 volts. ~urge orotecticn prevents 
~=ansients generated in the outside plant 
from causing more than 3 arrperes of 
instantaneous current to flow in the 
associated remreed network contacts. This 
presumes that the carton blocks on the 
distributing frame limit the Feak voltaqe 
to 6"0 volts. 

1.1)7 With only relay B OFErated, the 
junctor is placed in the trunk-to-line 
state and the appearances of the trunk and 
line are reversed in relation to the 
junctor. nue to thf' folded design of the 
network, there is no fixed relation hetween 
the direction of call {incominq or 
outgoinq) and the sine of the junctor ~o 
which the trunk is connected. 

1.QB ~ith re~ays ~ and B operated, thP. 
junctor is placed in a line-to-line state 
and the circuit connects two local 
customers via the network and performs 
supervision of ooth lines. 

1.~9 ~ith relay C operated, and relay A 
and B released, the circuit is in the 
bypass state, which is a metallic path 
connectinq network tip and ring terminals. 
'Ihis 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 COPP, 
multifrequency (~J receiver, MF 
transmitter, dial pulse transrritter, or 
ringing circuits. Supervision is conducted 
at the service circuit. 

1 . 1 II 
junctor 
state. 
and H-­
path is 
i11ncto1 

With relays~ and c o~erated, the 
is placed in the audible tone 

Ferrod sensor~ associated with L-­
monitors in either direction, but a 
..-onnPM-f'ci to only one sinF of thP 
circuit wlti 1 ,, 11:;i11C1 thi!' !'t.i1 "· 

1.,1 With relays B dnrl C o~eratPd, the 
;unctor is placed in its overflow tone 
state. Ferrod sensor 1 associated with 
Li-- and I 1-- detects the call status while 
the circuit is applying overflow tone in 
either direction. While in this state a 
path is connecteci to only one s i<'le of the 
junctor circuit. 

2. FEPRnD SCANNEF - FS 3 

2.01 The ferrod scanner functions und~r 
control of the 3A central control (1A CC) 
via the frame input/output circuit (F'IOC) 
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, 7he ferrod 
consists of a ferrite stick which is woond 
with a pair of control windings. The 
control winninas are connected in series 
with t.he circuit to be supervised. A 
sinqle-t-urn int-erroqate windinq and a 
~ingle-t rn readout winding are threaded 
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through two holes in the center of the 
ferrite stick. 

2.03 '!he rraanetic coupling between the 
interrogate and readout windings is 
determined by the magnetic state of the 
ferrite stick. When current flows in the 
control windirgs, the ferrite stick is in a 
saturated rraqnetic condition. When no 
current flows in the control windings, the 
ferrite stick is in a nonsatu~ated magnetic 
condition. 

2.~4 '!o determine thP. state of a 
ferrod, an aro-m~ bipolar pul~ is appli~~ 
to the interrogate windir.g. 'nle 1-USEC 
negative half-cycle of the interrogate 
pulse is used to reset the ferrite stick to 
its maxirrurr negative magnetic remnent 
state. !he 1-USEC ~csitive half-cycle of 
the interrogate p.ilse is used to readout 
the magnetic state of the ferrite stick. 

2,05 When the control windings are not 
energized, the interrogate pulse changes 
the magnetic state of the ferrite stick. 
Chanaing the rcagnetic flux induces a 
norcinal voltaqe cf 200 rrillivolts in thP 
readout windir.q. This readout is a logical 
O. When the control windings are 
energized, the interrogate pulse does not 
change the rragnetic flux of the ferrite 
stick because it cannot overcome the state 
established l:y the ccntrol windings. 
~herefore, practically no voltage is 
induced in the readout winding (less than 
25 millivolts). ~his r~adout is a 
lcqical 1. '!hus, when an interrogate pulse 
is ar:plied, the ~resence or absence of a 
rrac'lont pn l sf· i ndic.,1 trs whrttwr thP.r<> is .1 

current ilow in th<' ccntr'll windings. It 
the circuit beinq observed is, for 
instance, a custaner line, the on-hook 
(open) condition results in a O and the 

off-hock (closed) condition results in a 1. 
Because these output voltages are quite 
low, it is very in,portant that lead dress, 
pairing, and twisting be rraintained. If 
this is not carefully adhered to, excess 
noise can be anticipated. ~s an additional 
precaution, all critical scan points are 
scanned twice or software bit protection is 
used. 

2.06 '!he scar control (SC) interface 
with the ferrod array is a ~ir of wires 
from each transfcrmer in the interrogate 
matrix to the interrogate winding of a row 
of fPrrod sensors. ~he hipolar interrogate 
p11)1:1• i!': hl<:JPd thn1uqh two :a•tn ot "ic1ht 
fer1ods tow~~~ onP ferrocl rcw on leads snr 
( 24 31 ) P/~. The readout windings 

of each row of 16 ferrod sensors are 
ronnected to data detectors in the SC. Thr 
readout pulsF of <>ach frrrod i; .. nsor i.n 
looped tllrouqh J2 ferrod s. The ferrod 
array is not au~licated hut can be accesse~ 
by either system ccntrcl 3 er 1. 

2,1''7 
ferrod 
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In order to be able to remove a 
circuit ~ack (,C182, FC183) without 

completely disrupting all scanning on a 
network frame, 15-ohm resistors are placed 
across the connector terminals. The~e 
resistors provide continuity in the readout 
loop when a ferrod circuit pack is 
unplugged. unplugging more than one 
circuit pack at a time should te avoided. 

1, P~IPHEPAL DE£0DER - ~s ! 

3.01 TwO periph~ral decoders (PD) are 
mo\D'lted together on one ~181 circuit pack, 
'!he two PDs control 2n out~uts and are 
referred to as a PPripheral decod~r qroup 
(PN;) • 

3.02 The data is 
serial bipolar pulses 
PD. 

transmitted in the 
from the PP~ to the 

3.03 The PD consists of the followinq: 

{a) Transformer 

(b) Shift register 

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

(d) t:-our t:uffers 

(e) 12 output circuits. 

3.04 Incoming pulses are detected by 
the transformer and placed into the 7-bit 
shift register. ?hese tits ·are received 
sequentially. 

3,(15 Upon receipt of the last data bit, 
the shift register qates the stored 
infonnation into onP of thP four «tffers. 
The stdrt ldt and thr ntop 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, junctor, or service circuit. 
'!hese circuits "ust contain their own 
internal diode-surge protection. 

3.07 The peripheral decoder can also 
light lamps or operate any device that does 
not require more than n5 m> at -4A volts. 

J.08 Ttle power required to operate the 
logic is ohtained from a - ~8 volt de to 
-7 volt de switch~d reaulator ~ounted on 
th•' F{'ll\1 1:ir1·11it p,irk. II ::1wrlcll 
ovt>rlappinci-qroundinq- 1 <·,111 arr.1n4t>~•nt is 
used to minimize the qround irrpedance and 
prevent problems that could be caused ty 
qround i.nducP.d noise interferrinq with thr 
loqic.. 

4 • B).TTl"PY BOOST-~ 

4. n. 1 'Itle t:att ery 
supplied by an S5 
(S~/C0-82250-01) and 

boost power is 
de-to-de converter 

battery boost 

• 
• 
• 

• 

• 
• 
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auxiliary toard, FB401, A single FB401 
controls the function of both 85 convertere 
on a networM frarrie. !ach S5 ia able t.o 
supply 2.9 !,5 all'peres, at between 1 volt 
and 14.1 !1 volts, to convert the central 
office tattery (-42.75 volts ~~ 
-52.5 •10lts) into a regulated 54.6 ~, vol.t 
sui:ply. 

4,02 The auxiliary t..Jard, FB401 
supplies +5 volts with respect to -54 volts 
(ie, -49 volts) as a preci~ion 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, FB401, 
monitors the all'cunt of boost voltage 
supplied and if this falls below 
approximately one-half volt, transistors Q2 
and 03 release, releasing alarm relay K1. 
Its break contact closes a path to the 
alarm ferrod. When this hap~ens, the PAT 
lead to the converter goes high. If it 
remains high for .3 through 1.0 second, the 
pulse width ll'cdulator in the s5 shuts down, 
th~ alarm light Effitting diode (LED) comes 
on, and the R1 relay is locked down by the 
PA lead frol\' the SS. 

n,n4 If the voltage between pins 208 
and 209 on the S5, (boosted battery 
voltage) exceeds 56.8 !1,1 volte, this same 
latch-down function will occur after the 
same time delay. If the output voltage of 
the converter (pins 100 throuqh 107 and 201 
through 207) exceeds 14.4±1 volts or if the 
output current exceeds 2. 9 ! . 5 amperes the 
ss will shut down without any delay. Any 
shutdown will result in the release of K1 
and an alaru indication. This alarm may be 
released manually cy oi:erating and 
releasing the cut-of-service key on the 
network frall'e. 

4.05 The s5 can be removed fran service 
by operating the converter-off locking key 
on the network frame. This removes the 
2u-volt start voltage. When this key is 
released, the NPA lead is briefly connected 
to -54 volts. This releases the silicone 
central rectifier (SCR) in the 55, 
extinguishir.g the alarll' LEC in the ss. 

u.06 When the S5 is not in service or 
is removed for servicing, the output 
voltage to the junctors is maintained 
through a typass diode ll'ounted on the 
network fra~e. ~ 15-volt zener diode is 
used to lirrit the maximuu aRcunt of boost 
voltage to is volts. 

4.07 There is a possibility that noiae 
could shut down and lock the B5 out of 
service, If this hapfene, the proceaeor 
can a~ply ground tc a ~in on the FB401 for 
a few seconds via the peripheral decoder. 
An autonorrous tirrer in the FB401 will 
rerrove the 24ST voltage long enough to 
reset the latch in the S5. The autonomous 
ti~er prevents the prograrr from permanently 

removing b <.:ated tattery voltage. Since 
therP i~ only one scan point for all of the 
e5,. in the office, the processor can 
determine which S5 was in trouble by 
sequentially trying to reset each 
converter. This technique will also serve 
as an alarm test feature to verify that the 
no-voltage alarms are functional. 

SECTION III - REFERENCE DATA 

1· WORKING LIMIT§ 

1.01 ~attery VoltaqE Levels: 

Boosted battery voltage -54.6 !1 volts. 

1.02 Ferrod CUfrept Levels: 

Junctor maximum operate (saturate) current 
- 18 mA. 

Junctor minin,ll!II release (nonsaturate) 
current - 9 mA. 

Trunk and service circuits maxill'Um operate 
(saturate) current - 6 mA. 

Trunk and service circuits minill'Um release 
(noneaturate) current - 3 mA. 

Maximwn subscriber loop resistance 
- 1600 ohms. 

Nominal subscriber set resistance 
- +200 ohms. 

Minimwn subscriber loop leakage resistance 
- 10,000 ohms. 

1.04 1'0ne Levels: 

overflow tone level - 21 dtm +i.s DB 
Audible ringing tone level - 16 dbm !1,5 DB 

1 .05 The peripheral decoder has a peak 
output current of 60 mA and an average 
output current of 45 mA. 

2• FUNCTIONAL DE§IGNATIONS 

2.0, Btlll: 

Designat.12!1 

A,B,C 

h,_-FONCTIQNS 

1,1 Jgnctor 

Meoning 

'Ihese relays are 
designated for 
program reference. 

3.01 supplies talking tattery. 

3.02 Provides transmission 
between two lines. 

coupling 

3.03 Provides transmission COUflincJ 
from lines to trunks and from trunks to 
lines. 
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3.04 Sup~lies audible ringing tone to 
the calling ~arty. 

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

3.06 Limits high current surges in the 
trans~ission path. 

3.('7' 
tip and 
junctor 
the '! is 
to -r,. 

'Transposes the ac voltage between 
ring on the two sides of the 

such that for alternating current 
connected to R1 and R is connected 

B, Splittir.g ResistQX! 

3.CS Provides audible and 
tones to the junctors, 

overflow 

3.09 Maintains 
irrpedance. 

a 900-ahm source 

3.1~ Maintains isolation between tones 
and between tone ports. 

c, Ferrod scanner 

3,11 Generates a reply pulse upon 
receipt of an interrogate pulse from the 
scan controller, indicating the presence or 
atsence of current in the control wi.nding. 

3.12 The 2P ferrod used with the 
junctor, saturates with 18 rrA, and gives no 
reply pulse upon interrogation. With 9 mA, 
it will provide a full arrplitude reply 
pulse. 

3.13 The 2C fe:crod 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 anplitude pJlse. 

3. 14 Provides 
circuit pack tc 
re~ainder of the 
Ofer ate. 

means for a single 
be renoved and the 

scanner tc continue to 

D. Per i~~l..~~~~y~ 

3.15 Receives pulses frcm 
pulse distributer in the 
controller. 

peripheral 
peripheral 

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

3.17 Provides to 14,1 +1 volts in 
series with the -48 volt battery to supply 
-54.6 1,75 volts to the junctors and CDPRs. 

3.18 Provides a means for boosted 
battery power to be supplied at a current 
of 2.9 ±.5 amperes from each of the two S5 
de-to-de converters. 
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3.19 Provides a means for com,erter 
trouble to release the alarm relay in FB401 
and thus close a path to the tattery b0ost 
alarm ferrod. 

3. 20 Provides a means for conv er~er 
output in excess of 14,1 !1 volts or in 
exceBB of 2. 9 !• 5 amperes to shut do.rn the 
converter and lock it out of service. 

3.21 
operate 
out of 
voltage 
through 

Provides a means for an alar111 to 
and the converter to lock itself 
service, if the toosted battery 

exceeds 56.8 +1.1 volts for .3 
1 second, -

3.22 
operate 
out or 
voltage 
through 

Provides a means for an alarm to 
and the converter to lock i~self 

service if the converter output 
falls below .5 !,2 volt for .3 

1 second. 

3. 23 Provides a means for the LEO on 
the front of the converter to operate any 
time either converter is in an alarm 
condition. 

3.24 Provides a means for a converter 
to be removed from an alarm status atid 
returned to service u1.der program control 
but prevents it from being locked out of 
service under program control. 

3. 25 Provides a means for a comerter 
alarm to be released manually l:y operating 
and releasing the converter-off key on the 
network frame. 

4, CQNNECTIOO CIRCUITS 

4 .01 When this circuit is listed on a 
keysheet, the connecting information 
thereon ie to be followed. 

(a) Peripheral controller - SD-3H110·01, 

(b) 15-B Grid Circuit - SD-3B121-01. 

(c) 15-C Grid Circuit - S0-38130-01. 

(d) Master scanner Circuit -
SD•3B140-ll 1, 

(e) universal 'Trunk Circuit -
SD-3H220-0 1, 

(f) customer Dial Pulse Receiver and 
Regular Ring Circuit - so-3H410-01. 

(g) Network Frame Circuit - SD-3H901·fl1. 

(h) Control r'rame Circuit SD-3H902-01. 

(i) Power Systems de-to-de comerter -48 
and +24 Volt Inputs -10 Volts, 
2-Ampere Output - sD-82250-01. 

(j) Ringing and Tone Plant -
SD-82255-~1. 

• 
• 
• 

• 

• 
• 
• 



• 
• 

• 

C0-3H200-01 - ISSUE 2A 

.2.,.__Ha..NUFACTURING TESTING fgOUIREH~N~j 

5.01 The manufactu-ir.q testing 
requirements are specified ~n X-79037. 

6 .o, Aay failure in the battery booster 
converte>:'s will take them out of service 
and op£.a~e alarm ferrod 00-25-11. 

7.01 The associated fuse shoula te 
removed before removing any circuit pack, 
see Information NOte 3n2. 

SECTION IV - REASONS FOR REISSUE 

o. Description of Changes 

o.1 Provided complete CD information 
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