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§g~~~~t_:_2i~~_Q~~~Blfrl2~ 

lL--EUBlQ§E O~_CIR~Yl! 
1.01 This circuit provides for one-way 

service from a dial station to a manual or 
dial central office.. Two-way service between 
a dial station or PBX attendant and a manual 
or dial central office is also provided. 

2 .. __ im!IEl1L og§.!3l.~TlQN_Qf_Qf~BATI21! 

aL __ tn£2ming_£~}l_From_~~Dt4~l-Qf!i~~ 
2 .. 01 The central office is connected to 

the PBX through the trunk. The trunk may be 
sei-zed by the central office during the 
silent or ringing interval. In either case~ 
seizure results in the ooeration of the H 
relay.. A ringing audible or lighted trunk 
lamp signals the attendant wbo answers 
inserting the cord plug into the trunk 
The trunk is then made When the 
stat:ton disconnects, the central office is 
held unti 1 the attendant removes the 
from the trunk 

I:. __ Qg!;.g,Q!nL£ill_tg_~~n!;[~l-QUi£!!L..l'I:2!!P 
~!r.ttisn 

2.02 A station line seizes this eircuit 
by dialing the access code assigned to the 
trunk level in the selector or selector 
connector banks or a 2-d igi t. number 
to the universal line circuits in the 
PBX. Trunk seizure places a ground start 
signal toward the central office.. When 
cent.r al off ice equi pm.ent. is a tt.ached 
central office returns a ground on the 
t-.he trunk conductor which cuts the 
line through to the central office.. stations 
which are restricted from the access code 
must dial the attendant code. The attendant 
may complete the call via a switchboard trunk 
jack circuit. 

2 .. 03 The attendant oriqinates a call 
inserting the trunk plug of ~a cord 
into the trunk jack.. This causes th~ opera­
tion of the JK relay which in turn closes the 
tip and ring circuit,. The closed tip and 
ring starts the central office as described 
pre11liOU1!;J!.ly.. The call is extended to the 
station in the usual manner for the manual 
PBX,. 

t!'L--R!St:~:;!ng_ Wh!.tL~Qnn~~tiQn-I!i-l:tl!t.~!;?;ll'!h~Q. 

2 .. 04 It is 
office 
with a 
from. the 
the cord circuit., 
with the cord .. 

wit-11 
which 

2,05 Stations may dial the central office 
to reach a toll if toll 
service is not such be 
diverted.. '!'his feature is called 

and the addition of FS11 
in the trunk. c:ircuit is for use only 
with a central office which reverses the 

after dialing but before the coonec-
answered~ When toll 
disconnects the station the 

and transfers it to the atten-
toll tone circuit,. 

2 .. 0& A traffic ,....,.,.,,.,.,,... may be operated 
through connections trunk~ 

2 .. 0.1 connectors of a line 
circuit between the selector bank jack 
appearance may be made~ 

2 .. 08 Tandem operation allows calls from 
distant PBXs to made over a tie trunk 
through t.he office trunk to +,;.he 
central office.. The tie trunk connection is 
made via the selector circuits~ 

2.09 connections are set up through 
the manual section of the PBX.. Both incoming 
and calls may be handled .. 

2 .. 10 to the traffic measure-
1A are available to 

time for the attendant .. 
trunk busy 

the traffic measurement system No.. 1A con-
circuit to furnish the COG lead to 

2 .. 11 connections are 
this trunk to be 
failure transfer circuit .. 

SEC'fiOti I 

t.o allow 
t.he power 

Page l 
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§I~Im~LII_::_Q.i1:ilt&Q_Q]1t~RlfllQ~ 

h_JiXAL §ELE~%m_QYN2DIL~A.LL_l'Q_&.-~Eti!tRl& 
OFF~I-fBQ~E~I-1~!~12~ 

A .. -~ti\~Of a_Cal!....Xl~it~S 1_g;t;_FS-'. 
St~R::J:!Y.-StStEL..~ILQQ~ratiQ!l 

1 .. 01 When the tr.Jnk is idle and awaiting 
seizure, three idle conditions exist.. Fi!"st, 
the trunk will be putting out battery and 
ground on the tip and rinq leads toward i-..be 
selector bank terminals and, if provided!!!' 
toward a switchboard jack.. !f the associated 
PBX does not contain a register 
ground will be standing on the tip via 
coil of relay s and battery will be standing 
on the ring via the ,J resistor.. If the 
associated PBX does contain a register 
sender, battery will be standing on the 
via the J resistor and the coil of relay s., 
and ground ·will be standing on the ring .. 
second, the coil of relay H will be so 
connected as to look for seizure f ,;om the 
central office if an call should 
arrive.. Third, one of two will 
exist on the sleeve lead toward the selector 
bank terminals.. If the associated PBX is a 
2-digit machine using selector-connectors. 
1200-ohm stoppinq battery m1J;St be applied to 
the sleeve lead (option G) via resistor n. 
If the PBX is a three or more digit machine, 
the sleeve lead will be open having neither 
battery nor ground on the sleeve in the idle 
state,. 

1 .. 02 When a PBX station has initiated a 
caJ_l a.nd dialed the access code for the bank 
level assigned to this trunk, the selector or 
selector-connector wi 11 start to rotary hunt 
over the bank terminals assigned to central 
office trunks.. If either type of switch 
encounters a ground on t.he first sleeve 
terminal. it will step to the next terminal .. 
If this terminal is idle (selector sleeve 
open or selector-connector sleeve 1200 ohm 
battery) ., the switch will stop.. h"ben the 
switch stops., in t.he switch will 
momentarily qround sleeve lead for the 
duration of the release cycle of slow-release 
selector relay B to hold all apparatus until 
the control office trunk can function.. At 
the same time the switch will cut the station 
tip and ring circuit through to the trunk 
where the battery and ground referenced, in 
1 .. 01 will cause current to flow the 
:i::i;:;.dlt.iU!.iiA .toop, and the coil of relay s in the 
·.,,. !'•': ';::.~~:c. ~..; .... ng has only 
one sil!!i!t of actuated, 
operates relay S1~ 

1 .. 03 Relay S1 operated (FS1):: 

(a) Prepares a locking path for 
which will lock up when 
operates (contact M1l .. 

relay C1' 
relay SR 

(b) Grounds lead A. to ANI equipment if 
provided. or lead s 1 to the 
station message register pulse cir­
cuit, if provided (contact M2) .. 

(C) 

(1) 

(2) 

(3) 

(4) 

(5) 

(e) 

(f) 

(g) 

Grounds the arrangement of leads 
variously labeled s, S1, SL, DL, and 
SS2 which provide common hold control 
logic ba.sie to further opera tioo of 
this trunk and all possible connecting 
circuits.. This ground, depending on 
the options usetl and the number of 
conneetinq circuits provided in the 
associated PBX# may accomplish one or 
several of the following: 

Ground 
leads 
which 
after 

will to the sleeve 
s to selector switch 
has seized the trunk 

the slow-release selector 
B releases. B also 

this bank terminal to all 
other selectors.. The sleeve of the 

is grounded.. The 
range ext.ender 
t.ransfer 
cuit also receives 

On 

circuit .. 

to 
It. also 

range extend-

On leads S1 1 the ground goes tO' the 
intra-PBX of AUI 

and contacts N 
operation .. 

on leads 
lock path for 
circuit and 
t.runk for use 
sets. 

On lead SS2# the 
station message 
circuit, 

telephone 

t;::!l the 
pulse 

of the 
the ground 

cir­
to 

operation, 
on another 

tnlnk functions 

nPrf'n,.·mo::t the 
the 

the 

lead DD under control of relay 
relay DO in FSl or FS10 

( contac·t M6) " 

Opens lead K or BR to the traffic 
circuit (contact B7). 

grounds the side of 
office toward the 

under control of 
siqnal to the 
M8). 

one of two 
through 
to the 

line 

SR as a sei z u.re 
office (contact 

paths from 
13 and 

the 

(h) Provides 
to hold 

on lead D22 
if 

and 

SECTION II Page l 



CD-5E001-01 - ISSUE 3B - SECTION II 

ringing range e~tending circuit, if 
provided (contact M10) .. 

(i) Closes the second of two possible 
pat:.hs from battery through resistance 
B under control of relay SR (option 
XP) .. It also closes the coil of relay 
H to the tip side of the central 
off ice line awaiting the ret.urn of 
ground from the central office thus 
signifying the co is fully seized and 
ready to receive dial pulses (contact 
M12) .. 

1 .. 0fl Relay S1 operated (FS2): 

(a) Prepares a locking ground for relay CT 
which will operate later (contact M1) .. 

(b) Grounds the arrangement of leads 
variously labeled s, S1,. SL, DL, and 
ss2 which provide control logic basic 
to further operation of this trunk and 
all possible connecting circuits .. 
This ground., depending on the options 
used and the number of connecting 
circuits provided in the associated 
PBX, may accomplish one or several of 
the follOW'ing: 

( 1) Ground wi 11 be applied to sleeve 
leads s to hold the selector switch 
which has just seized this trunk 
after the slow-release selector 
relay B releases, and to mark this 
bank terminal busy to all other 
selectors.. lt also grounds the 
sleeve of the night jack, and goes 
to the ringinq range extender cir­
cuit, night transfer circuit"' or 
800A trunk circuit .. 

(2) on leads SL, it operates relay T in 
FS10 (if provided) to initiate lamp­
ing functions, and also goes to the 
ringing range extender circuit .. 

( 3) on 1 eads s 1.. the ground goes to the 
intra-PBX protection of service. ANt 
equipment, and contacts of relay N 
for night operation .. 

(4) On leads DLw it prepares a lock path 
for relay R in the ringing circuit. 
and also goes to the auxiliary trunk 
circuit for use with key telephone 
sets .. 

(5) on lead ss2, the ground goes to the 
station message register pulse 
circuit .. 

NOte: When some of the connecting cir­
cuits are used the ground goos out to 
them, performs the required operation, 
and loops back to the trunk on another 
lead to complete the trunk functions 
{contact M2) • 

(c) Grounds lead S1 to the station message 
register pulse circuit and lead A to 
ANI equipment. It also grounds lead 

2 SECTION II 

(d) 

(e) 

(f) 

{h) 

(i) 

DO, under control of relay SR, to 
operate relay DD in FS3 or FS10 (if 
provided) .. Lead OD is grounded to the 

trunk circuit for use with 
sets (contact Mtl:) .. 

lead K or BR to 
circuit (contact 

Temporarily grounds the ring side of 
the 1 im?.! toward t.he centra 1 off ice 
under control of relay SR via resistor 
L (unless out) as a seizure 
signal to the central office (contact 
M6) .. 

connects the low resistance winding of 
relay H in series with battery via 
resistance B. It also connects the 
contacts of SR and CT to the 
ring side central office line 
which is the return of ground 
from the office as an indica-
tion that the co is fully seized and 
ready to receive dial pulses (contact 
M8) .. 

Opens the path via the high resistance 
winding of relay H to the ring side of 
the co line (contact B9) .. 

Shorts out resistance H {if not 
already r~nn~n out) in series with 
the ring of the line (contact. 
M10t .. 

Grounds lead DL2 
vided,. to 
relay OD in FS3, 
lead DL2 to the 
ing circuit"' if 
M 12), 

(option XF), if pro-
a locking ground for 

and opt ion XN grounds 
range extend­

(contact 

1605 If provided" 
relay) operated (FS3): 

relay OD (outdial 

if 

(a) Locks t.hrough its own contact to 
ground on lead DLl (contact M2) .. 

(b) Lights the trunk busy 1 amp on the 
associat.ed switchboard.. if provided, 
or to lead IND (con­
tact 

(c) 

(d) 

Opens tb.e de 
ringing relay 

path for the 
B6) • 

Opens the path for the ringing 
relay t~o ring side of the line 
thus removing it as a load bridged on 
the transmission path (contact BS) .. 

!f a 556 switchboard is provided, 
places battery via resistance A on the 
jack sleeve it to test busy to 
an at.tendant M1 0) .. 

on (outdial relay' operated-
1 0) : 
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(a) Opens the operate path for relay JS 
and ground~ lead s to the switchboard 
jack causl.ng it: to test busy to the 
attendant (contact EBM2) .. 

(b) Locks via its own contact to ground on 
lead SI. (contact M!$) .. 

(e) Opens the operate path for the ringing 
relay thereby removing it as a shunt 
from across the transmission path 
(contact B6) .. 

(d) Opens the de lock path for the 
relay (contact B8) .. 

~--2Ytq2!ng_~all_t2-~~nt;~l-2Iti~~-~i~-~~~ 
~~~§~ar QQ§[!~!2n 

1 .. 07 This circuit may be used in conjunc­
tion with the 756A PBX to provide additional 
trunking facilities through universal line 
circuits.. ose is restricted to one-way out­
going only.. The 756A PBX has been arranged 
to use the dial a facilities for the central 
office.. The 756A PBX facilit.ies 
information should be examined to determine 
t.he use of this PBX .. 

1 .. 08 A stat ion may se h:e this trunk 
dialing the assigned access code.. The line, 
link., and marker circuit connects the 
station to the universal line 
assigned to the trunk.. When the connection 
is completed, the sta t.ion ring is connected 
to battery through contact 3B of relay CT and 
resistor J (ZM option) and the stat.ion is 
connected through contact. 7B of relay CT ill' the 
J1 resistor to ground at contact 6B of 
SR.. Relay s operates in series with 
station loop operating s.1.. After sei-
zure the trunk similar to sei-
zure and FS2 .. 

£:.._-~ut.-Tb.;r;.gygb 

FS! 

1 .. 09 A ground provided relay 51 
(described previously) 
side of the line toward 
seizes the central office 
the central office 

to the 
central office 

and ready t.o receive pulses., 
office will return ground on 
the line toward this trunk as 
completion signal,. This 
operates relay H in t;he 
the B resistor.. Relay H has only 
cont.acts which., when actuated, 
Cl' relay .. 

1 .. 10 Relay CT 

(a) short. circuits its own secondary wind­
ing t.o activate the slow-release 
characteristic (contact. t'11) " 

(b) Operates relay SR .. 
PBX ANI, or lead 
message register 
provided (contact 

Grounds lead B to 
SR t.o the station 

circuit,.,. if 

(c) As described previously, in the idle 
state this trunk battery and 

t.oward PBX selector bank 
terminals sei-

zure a selector.. When an asso-
ci.'ated selector connects to the bank 
terminals for this t.runk the current 
which then fla!i!fs¥ initiates the sei-

When Cl" is 
this local PBX and 

is removed from the switch 
via 'ZN ZM (with or 

without and 
t..he now avai 1-

from seized central 
office.. The station current 
continues to s which in 
turn holds the rest the trunk and 
t.he associated switch train (transfer 
conta.cts 7 and 9) .. 

(d) Prior to so Issue a shunt 

(e) 

dovn paJ:-;h for did not 
release because the contacts of the 

H removed the 
on Issue and from now 

shunt down path has been 
Mfr Disc.. the x:o option.. The 
release has been 
with XF which a series 
release function via a contact. of the 
S1 relay (contact M10)~ 

hold 
sible 
M12) .. 

the on the common 
S1, DL, and SS2 to 

selector and all other pas-
circuits (contact 

1.11 Relay SR operated: 

(a) Provides a 
with 

(h) 

(C) 

(d) 

in FS3 for 
boards to keep 
(cont;act M3) .. 

Removes battery via resistance B from 
the coil of H causing it t.o 
release (contact. 

another cont;act in the K or BR 
to t.he traffic circuit 

(contact B6) .. 

Provides 
lead OL2 

t.o 
switchboard 
used in 
t.act; M7) .. 

ground on 
ext;end,~r 

to FSJ if 
OD if a 
has been 

the PBX (con-

(e) Removes the 
toward the 

(f) 

which the t.runk was 
and opens the operate 
DD (cont;act. B8) , 

the on the common 
sill' s1,. m:.,. and ss2 t.o 

hold selector· and all other pos-

SECTION II Page 3 
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sible connecting circuits 
M9) .. 

(c~:::mtact 

(g• Removes the ground from the ring side 
of the co line which was originally 
utilized to seize the central office .. 
The co will now be held via the 
current flow through the PBX station 
(contact B10) .. 

(h) Grounds lead B or tJ!S to the power 
ringing circuit (contact M11). 

(i) completes the lock path for relay CJ 
(contact M12) .. 

1.12 A ground provided by relay S1 
(described previously) applied to t.lle ring 
side'. of the line toward the central office 
seizes the central office equipment* When 
the central office equipment is fully seized 
and ready to receive dial pulses., the central 
office will return ground on the tip side of 
the line toward this trunk as a cut-through 
completion signal.. This ground on the tip 
operates relay B in the trunk to battery at 
the B resistor.. Relay H has only one set of 
contacts which when activated,.. operates the 
R1 relay .. 

1 .. 13 Relay R1 operated: 

(a) Provides a supplementary operating 
path for relay B to hold relay H up 
until relay SR operates (contact M1, 

(b) Operates relay CT (contacts M3,. A) .. 

1 .. 14 Relay CT operated: 

(a) Shorts out the high resistance secon­
dary winding of relay H (contact M1). 

(b) Prepares its own locking ground to be 
completed where relay SR operates 
(contact M.2) .. 

(c) As described previously, in t,he idle 
stat;e this trunk provides battery and 
ground toward the PBX selector bank 
tip and ring terminals awaiting sei­
zure by a selector.. When an asso­
ciat.ed selector connects to the bank 
terminals for this trunk, the current, 
which then flows, initiates the sei­
zure process.. When relay CT is 
operated, this local PBX battery and 
ground is removed from the switch 
train and replaced by the battery and 
ground now available from the fully 
seized central office.. The resulting 
station current continues to hold 
relay s which, in turn,.. holds the rest 
of the trunk and the associated switch 
t.rain (transfer contacts 3 and 9) ,. 

(d) Supplements the ground on the common 
hold leads s, s1, sL. DL, and ss2 to 
hold the selector and all other pos~ 

4· SECTION II 

3B - SECTION Il 

(e) 

sible 
M.4) " 

circuits (contact 

from the tip side of 
h~rr~¥v via resistor J if 
for 
to 

register sender was 

for no 
(cont;act 

via resistor ,n 
sender 

(f) Short-circuits its own secondary wind­
to activate the slow-release 

(contact t-11 0) .. 

(g) Operates relay SR.. Grounds lead B to 
the PBX ANI or lead SR to the station 

1 .. 15 Relay SR oper;:lt~!!'a::: 

(a) the operate 
82) • 

(b) Provides a 
lead DL2 t.o t.he 

i.f 
to 

switchboard 
used in 
tact t.JI3) .. 

circuit,.. if 

path for relay DO 

qround on 
range extender 
and to FSJ* if 

OD if a 
has been 

the PBX (con-

{c) supplements the ground on the common 
hold leads s, S1w DL, and SS2 to 
hold the selector all possible 

circuit.s (contact MS) .. 

(d) Removes the operate t.o ground 
toward the PBX throuqh 
which the trunk was originally seized 
(contact B6, .. 

(e) Grounds lead B or MS to the power 
circuit {contact M.7). 

(f) Provides a 
with that 

path in 
by relay 

switch­
lighted 

in F'Sl for 
boards to keep 
(contact M9) • 

Removes 
the coil of 
release (contact 

via resistance B from 
H causing it to 

(h) complet.es t.he lock pat.h for relay CT 
(cOntact M11t .. 

{j) Removes the ground from the ring side 
of the co line which was originally 
used to seize the cent.ral office.. The 
co will be held via the current flow 
through the PBX station (contact B12) .. 

1 .. 16 
(contacts 1, 

H released releases relay R1 

1 .. 17 Relay R1 
the CT relay is now 
path .. 

released has no effect as 
locked up via another 
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t!2t,,; once the detailed functions of the 
contacts of a relay have been described* 
contacts will not be referenced again in 
future remarks about the relay.. For 
contact details in such cases refer back 
to the first time the relay was 
described .. 

ml_su;:_m;L,kqnn~!i:!.4_t2_'J:Q.lLiilm!S!i~S!t§_L!n! 
~r;.s;:y,Mr. 

1 .. 18 A ringing audible signal is fur­
nished in FS1 and 2 with option ~s for the 
calling station or the attendant. A 
from the answering operator • s jack 
operates, relay B which either operates 
CT directly in :F'S1* or operates R1 
in turn operates relay CT in FS2,. 
of relay CT removes the ringing 
and cuts the talking path from the 
through to the toll operator.. The 
functions are as descrlbed in the :::!lnn...-nner 

paragraphs under B.. Cut-Through .. 

1 .. 19 When the station dials, 
relay s follows dial 
closing the clrcuit to st .. 
slow-release and holds over the 
so that this circuit remains in the 
through mode of operation 
subsequent talking.. Relay in 
mode have removed all shunts from 
ring so transmission is unaffected .. 

~--Disconnection 

cut­
and 

this 
anri 

1 .. 20 When the calling station discon-
nects., relay s in turn 
relay S1 and the office 
because the loop has been 
station.. The sl;OW-release 
relays S1" SR!il' and CT 
off ice equipment time t.o start 
before the coil of relay H is 
the ring side of the co line. 

1.21 Relay 51 released: 

(a) Opens the lock path for relay CT 
causing it to slow-release .. 

{b) Removes the ANI 

(h) 

the co has completed its release 
sequence .. 

Removes one of two locking grounds 
from lead DL2 .. 

(i) Opens the locking path for relay H .. 

1 .. 22 

(a) 

(b) 

(C) 

(d) 

(e) 

1 .. 23 

(a) 

(e) 

C1 released: 

Disables its own slow-release function 
it fast operate .. 

Releases slow-release relay SR .. 

Prior to SD Issue 9Bw 
H shuntdown path .. 

toward the co 
toward the 

the 

'Removes t~he second of three grounds 
from the common hold lead .. 

one of two 
switchboard 

Prepares an 
far use the 
sei2ed ... 

Grounds lead or 

for 
if 

for relay H 
the trunk is 

BR to message 

toward the 
next seizure .. 

(f) Removes the final 

(g) 

the common hold lead ~h~¥~h.u 
all associated 

the this 
of the 

a oath for reseizing the 
office on the next outgoing 

call .. 

Removes the ground from lead B or MS .. 

(i) Places another 
lock path for 

contact in the 
CT .. 

(c) Removes one of t.he grounds from the l~~ 

eommon hold lead .. 

(d) Opens one of two lock paths for 
DO, if provided .. 

(e) Prepares a ground for lead K or SR .. 

(f) Removes the co seizure ground,. 

(g, Reconnects 
Relay R may 
this time if the 
not completed 
reoperated will hold 

1~2~ The release of relay S1 opens the 
lock for relay CT permitting it. to 
slow-release.. Relay CT in connects 
the two windings of across 
the and ring toward office .. 
If central office has not yet completed 
releasing. relay B reoperates relay 
R 1 to reoperate.. R1 causes CT tJ) 

thus holding the trunk busy until 
its release and 
and the PBX* 

R1~ and DD will 
trunk to the 

SECTION II Page 5 
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normally released condition described in 
1 .. 01.. Details of this release function are 
similar to those outlined in 1.21 and 1~22 

for FS1. 

(a) Opens its own look path .. 

(b) the trunk 

(c) Reestablishes the lock path for relay 
R .. 

(d) Reestablishes the operate path for 
relay R .. 

(e) R~moves the busy test from the switch­
board jack .. 

(f) With FS10 reestablishes an operate 
path for JS~ 

1 .. 26 With all relays released the circuit 
is available for receiving new calls from the 
PBX selectors and the central office or 
manual switchboard, if ~ihen this 
trunk is connected to a 

made to ensure 
PBX a PBX 

minated station 
inates call. 
by the break contact of 
and B6 on FS2) which does not. 
path to operate relay s until 
H, CT, a.nd SR all have released. 
t.rain will then fall free even 
calling party may have 
after termination of a 

the PBX station will 
tone. To initiate 

office call, the nu.mber will 
redia led. 

A .. __ ~Jl~;!;'.i!l 

ter-

the PBX 
quickly 

this hap­
back to PBX 

central 
have to be 

2.01 some automated central office toll 
facilities do not the co operator to 
hold this trunk.. if the co 
will permit it, has 
this trunk to allow a central 
tor, such as a toll operator, special service 
operator, or a manual central office opera­
tor, to recall a PBX station after the 
station has hung up.. This lit.y 
work in a unigage environment at ex.tenct.ed 
ranges because ringing current is insuffi­
cient to operate the station How­
ever* in environments where this will work 
the operation will be as described in the 
following paragraphs .. 

2 .. 02 When the PBX station hangs up.. a 
disconnect signal is initiated toward the 
central office and the trunk starts to 
release~ However, if the call has been 
answered at a co switchboard, the co cord 
circuit may be able to prevent the CO equip­
ment from releasing.. Thus., battery and 

6 SECTION 1.! 

JB - SECTION II 

ground will sti 11 be 
tral office toward the PBK 

from the cen­
trunk c ire ui t .. 
prevent the PBX 

its normal 
trunk in a 

This and ground will 
trunk from 
release and will hold 

2.03 

still 
train 
will 
present .. 

the cr and 
This 

fall-

the central office operator 
PBXg the ringing current 

the contacts of the 
and the PBX switch 
the PBX station which 

curr"i!'nt. is 

2.04 When the PBX Btation hangs up, 
relays s and S1 will release placing 
relay H back on the PBX via the B 

resistor.. The other end of the H relay coil 
is hard wired t.o t.he still tip side 
of the co line and H will reoperate .. 
This in turn wi 11 hold relays Cl' and SRw thus 

co switchboard to reach the 
station. 

on whether option X or zo 
is relay H will either be connected 
ac:ros s an,i to PBX via the 
B resistor.. In 
S1 and CT 

for 
in tarn will reoperate 
reoperated will 

fL. 
remain 
seized 

This 
the co 

back 
relay 

the 

2 .. 06 t'l'hen the rerunq station answers 
relays s and s1 will reoperate thereby dis­

H from the circuit and 
call. This allows the co 

ooHrator to con•;rerse with the party 
in order to repor·t time and Relay 
CT remains under the control of 
relays S1 Relay R which would 
ordinarily after ringing 
from the office.. ooerate on 
this because which was 
locked up a SR has under 
these conditions relay from 
the circuit .. 
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~-~eizgx~ 

3 .. 01 W:hen this trunk circuit is idle, 
relay H is connected to t.he CO line to 
recogni~e when an call is present at 
the central office end.. FS 1" or with 
FS2 and zo option, H is connecte-:'1 from 
the tip side of the line at. the B 
resistor.. With X wiring in FS2, H is 
bridged across the tip and ring of co 
line because in step-by-step areas the bat-
tery and ground polarity be in either 
direction.. The direction determined 
whether the trunk was seiJ::ed a local or a 
toll connector which in turn dependent on 
where the call 

se inD:!.-Hi th_[§ 1 . 9Ll.§.1_j!n<;1_Z.Q . 02~!2n 
E;.os§.bar_2t-~!.U1-COt 

3-02 When the trunk is from the 
central office 
tile centra 1 office 
ground on the 
t:::r!il!ll'ard the 
tip will 
resistor 
operate 
operate 
relay CT .. 

3 .. 03 
message 
operation 
will be delayed 
of the previo~J:s call .. 
registered, relay 

3 .. 04 If the 
ringing 
me:n:t will have 
tip lead which 
described above.. Then 
CI' will operate under 
Relay R will operate 
on the R lead. 

3.05 If FS2 with X 
t:he two windinas of 
across the tip and 
off ice line,. If the 
the silent interval 
equipment will have 
on the 1 eads to,ward 
will 
from 

3 .. 06 
rinqinq 
have ~ 

battery 

turn operate 

trunk.. Relay H 
component but may 
ringing current .. 

the 

seized the 
central office will 

current on the C) 

the leads toward the 
on the de 

flutter by the 
<"1>!"'l!;Ol!l>v;:,t-"""tt will oper-

ate 
CT .. 

Rl whi.ch will in turn operate relay 

3 .. 07 As before, if the station 
circuit 

of be 
t.he 

aqainst false seizures the 
circuits have thermistor R 

in 
C1:')ld"' 

resistance 

serie'!':l ·.~ith the coil of R, 
this thermistor has an irrt~ernal 

of several tho•;.sand ohms, thereby 
sufficient crtrrent t.c• flow to 

operate 
everlli' heats 
resistance 
This will 
several 
functions 
follows .. 

The current how-
R its 

ohms .. 
of 

and 
as 

3.10 Relay H operated: 

(a) Operates CT in FS1.. 

(b) Operates relay R1 in FS2. 

(a) 

3 .. 12 

(a) 

(b) 

(C) 

(d) 

(e) 

Operates 

Provides a path for H. 

CT operated: 

Enables its 
characteristic .. 

slow-release 

Operat.es relay SlR .. 

Connect.s the central office line 
t.hrough relay s to the switchboard 

circuit .. 

'Grounds the c0!14'1!0n hold leads s, S1, 
SL, DL, and SS2 to initiate functions 
i.n the circuits and to mark 

the selector bank te:r.:minals that 
are associated with this trunk, !f 
PS10 is T is 

its own 
relays :::n 

to con-

?.J~moves PBX 
th.e PBX side of 

and from 
and R 

SECTION II 1 
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(g) If FS2 option X is 
the high resistance 
H. 

(a) 

(h) 

Opens the operate pat.h for relay on .. 

(c) 

(d) 

Grounds lead DL2 to the 
extender circuit, if 

range 

Supplements the 
hold leads s, S1'w 

on the common 
OL!il' and SS2 .. 

Grounds lead B or !iS to 'b'le power ring 
circuit. 

(e} If FS3 is 
lamp, etc, 
leads BL,. BL1, 

to 

(fJ Prepares a lock path for 

' 3 .. 14 FS13 is pro­
function vided) 

(contact 

3 .. 15 Relay R operate,':~.: 

(a) Provides its own locking 
M8 in FS9 and contact M8 

(contact 
FS 13} " 

(b) the trunk 
attendant 

tact M6 in 
FS13, .. 

until 

contact 

3 .. 16 When the trunk alerts 
the attendant that a call is the 
attendant inserts a swit.chboar>1 plug 
into the trunk jack that is associated with 
t.he lighted t.o answer the call.. Inser-
tion of the into the jack actuates 
contacts on the which provide a for 
operation of JK via the S1 and SL 
leads., With 556"" and 605 switchboards, 
this path is in series with a in the 
switchboard.. With this 
path is to at. the contacts of 
circuit.. manner of is 
for both families of and where 
other differences occur be noted in 
the following paragraphs .. 

3 .. 17 JK operated: 

(a) cuts the trunk leads 
through to the jack 
thereby completing the transmission 
path (contacts M2 and M4) ,. 

(h) With 552- or 60S-type switchboards 
opens t.he operate path of relay R,. 
a 556-type switchboard is usedq 
F straps out this contact (contact 
BS) .. 

B SECTION 

(d) 

(e) 

(g} 

Opens the lock for 
ing it to release thereby 

the t,runk lamp (contact B7, .. 

Provides a 
common hold t.o 

the selector hank 
with this trunk 

P1 lead to AN! 
(cont,act MS, • 

to the 
ensure marking 

terminal asso­
and extends the 

if pro~ri ded 

path for relay DD 

Provides 
for 'the 
leads BL;w 
(contact M10) . 

3 .. 18 When t~he attendant answers by 
into the 

lamp, 
the switchboard 
operat.e 2-step 

This closes 

a switchboard cord 
associated with the 

3 .. 19 

(a) 

the ring lead of 
will 

on the 
make contacts 

an operate 
s to 

7B relay 

the JS 
relay 

for relay DO 

(b) for relay R 
and simul­

the P1 lead toward 

(c) 

(d) 

(e) 

the ANI 
J, 4, ST} " 

cuts the trunk 
switchboard jack 
tr.~nsmission path 

first 
trunk 
board 
transmission path 

(f) contim.u:is to 
path for relay 

(cont. acts 

through to the 
the 

for relay R 

3., 20 With l?.:ither FS3 or 1••s10JI' when the 
transmission path through to the 
swi tchhoa.rd c~:>rd there is a bridging 



impedance across the cord circuit 
ring which trips central office 
the same time. the de current 
from central office 
operates relay s in t.he 
operates relay s 1 which remarves 
the circuit. ·and a locking 
relay CT as described in A.. start 
via FS1 or FS2 in 1, of this section .. 

3 ... 21 When the PBX station to which the 
attendant extended the call discon-
nects, a is connected across the 
and ring in switchboard cord circuit 
hold the central office until the switchboard 
attendant removes the from the 
When the is the current 
for relay i-t to 
which in turn s t to release.. .1\ 
disconnect is to the cen'bral 
office and releases from this 
as described in D. Oisconnect;ionw in of 
this sect.ion .. 

,.,.01 When a switchboard at.tendant is 
to extend an PBX call t.o ;r1 

office over t.his trunk, the 
lamps or idle are 
inspected to locate an ~:~hen an 
idle trunk is detected.il' the trunk s·W'it-chb:)ard 

for the call to be extended to the 
office is inserted int.o the idle 

of switch­
two 

been installed with 
circuit of FSl 

if the ass ocia t:ed 
;w or 608 
FS will have 

if the a ssoci.a ted swi tchhoard 
the 6 06 or 601 of switchboards. 

for the 
will have been 

the universal 
or from the 

and installed in the s·wi tchboard. 
Because the functions of FS3 and FS10 are 
different they will be described separately. 

4 .. 03 FS3 can be ust'l:d with 
S!ilii!'it.chboards. one 
552. 556* or 605A 

is 
manner 

differs ()n 

In the case of the 
switchboards insertion of tJte 

two types of 
represented hy 

The ot.her 
swit.chboa-rds,. 

cord pair into the closes 
springs in the circuit 
ing a in the 
circuit over lead or sr. in series 
relay ... 1K to the PBX battery th\.:m 

lB - SECTION 

both the JK 
case of the 
of the 
jack 

and the cord relay.. In the 
R-·t>un,;::, swit chooards i.nsertion 

the operates .a set of 
which lead 

S1 or SL 
Thereafte:r 
circ1.1it 

(a.) C'J.ts the switchboard T 

(b) 

(c) 

to the tru.nk circttit 
M4), 

gx·rJt.H1':~ on th'i':'l' 
sleeve~ lead. causing t.h~~ ~switchboard 
cord ei rctdt t.o funct~ion 
ing .a ~:'lin tJtr:!' 1' and R 

seizure 
552.. '"r 

t~hl '~l contact is 

(d) thf~ lock pat..h :fr;n· I'"'f~l~1y n (cc~n­

B1~ .. 

(e) the ·::::Om.,"'UOfi hold leads Siir 
<'l:nd SS2 

hank 
dial select."'l'd call 

path for on 

(g) Places 
!ND to 
MtO), 

4 .. 05 When an attendant 
to a central office 

switchho.a:rd the idle 

leads BL1 BL1w and 
lamps (contact 

call 
607-

be examined to locate an idle 
The front swit.chboard 
in~rted i.nto the 

seat~ed t_he 
through t.o the 
JK.. Batt;::.ery from t.he swit.chboard 
cuit on the rinq lead then 
on the firs-t st.ep. 
relay ~lS ';;Jhich in turit 
JK .. 

(a) 

(b) 

ground 

path for 

cir-
JK 

oper.ates 
relay 

DD 

Page 
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ANI circuit, if (contacts l~~' 

il, 5T)'~' 

(c) Cuts the swit,chboard 
to the trunk transrnis-
sian path 

(d) for relay R 

{e) which 
first 

the 
switchboard 
the transmission 

(ft 

path the t-runk .. 
a current flow 
in the trunk"' 
(contacts J, 4 -~ 5B) , 

Cont.inues 
for 

This path 
to 

4 .. 07 With the switchboards the 
cord circuit on the and 
leads causes the trunk circuit to 
and in turn to seize the central office .. 
From this on., seizure and 

is the same as that in 1" 
of this section .. 

1~ m OS 
in the 

is extended to t..he station 
the manual PBX* In 

other wordsw the station have in 
on the connection 
dialing .. 
nected and 
it after 
attendant 
connection the 
have dialed The 
trunk in all circumstances is 
discussed 

the 

th·~ 
dial 

would 
of the 

as 

5 .. 0 1 As not.ed in when the serving 
co equipment permits on attendant 
dialed calls to toll operat:ors, it is some-
times for the cent.ral office ooera-
-tor to recall PBX attendant after~ the 
attendant has left t.he connectionm In 
offices ut cable it 
may not be at 
maximum unigage ranges because of insuffi­
cient ringing current~ In such cases~ infor-
mation such as time must be 
passed back to t.he PBX the toll 
operator and calling 
-the PBX back. However. in cases 
where the PBX is within range the 
toll operator may ring toward The 
incoming current from the central 
office will a in the PBX 
switchboard thus the 
lamp on the PBX switchboard for t.hat 
lar cord circuit- s in the 
follow the pulsations of:the 20-Hz 

10 SECTION II 

current 
The txunk 

and s 1 opera. t.ed .. 

~L 02 With 
still sei:!!:ed, 
through the 

hold and the trunk 
can go back 

contacts 
in the and 

5 .. 03 When the switchboard cord circuit 
does n~>t. contain a rer feat.\:tre such as the 
556 switchboard t:med PS3,- option F must 
be to thr~ tru.nk circuit .. 
This prevents the operate P-~t.h ri Th'J 

from up by the operation 
,n;:,, Then rering current is 
from the central office the thermis-

tor in the trunk will heat uo 
allowing the The lock 

is so it will not. 

to 
thereby 

central office 
causes the trunk lamp 

is applied 
come back 

on the circuit .. 

6 .. 01 FS9 
circuit which 
combination 

and 13 cover the ring relay 
t..herm is tor- varistor 
false line signals 

R. The SA thermis-tor from 
resistance (over 50 000 
current is for 

one ;s:ecrJnd or the 
reduced therahy an 
for relay R~ is 

two purposes: 

a low resistance 
the thermistor. 

one half of the 
that relay R will 

the other half 
cycle .. 

6. 02 'laristor o is for 
purposes: 

(a) The shunt reduces the 
in~n current 
due to to such an 
extent that false relay operation is 
eliminated .. 

{b) Protects diode R and thermistor R by 

operate 

a resistance on normal 
·~nd How-

ever!ll' on t~ransient"s and surges, 
it.s resi:Elta.nce becomes low in order to 
shunt. the voltage around the 
varistor thermistor. Relay R 

locks and connects battery or 
ground over the L lead to light the L 
or TFK 

capacitor R1 in 
R of FS9 to provide 

t.o allow relay R to 
when used with a 
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556-type switchboard,. (Toll 
minimum voltage of 95 volts thro,uun 
resistance lamp .. ) 

6 .. 04 The lookinq path of 
extended through the break contacts 
00 so that the relay will release 
when the call is answered at. an 
trunk circuit, 

with a 
a 13C 

R is 

1 .. 01 !n S<l!rle PBX the PBX stations 
are allowed to have direct access to the toll 
DDD network central office or toll 
operator.. In other PBX cust..omer 
desires to restrict of t.hf.~ PBX 
stations to the toll network and 
access only to the local area dial 
In some cases tie lines from other PBX 
systems must be restricted when 
they have dial access to centr,al office 
trunk circuit.. For PBX customers who 
toll restriction the feature known 
diverting be 
10 to the 
Addition 
n11 ~e ue 
of state re"~!ersals sent the C<~.:-l'n·~ 

tral to control toll 
equipped central offices are 
a battery and ground 
the PBX trunk after 
before the call is answered .. 
only if a toll access code ha.s t"f.!en 
such a reversal is not 
the central for access 
within the allowed local 

'l'S in the the 
reversal 

7 .. 02 
the low 
in series 

wbich bas 
connected 

of the line 
toward the central 
central office 
and battery on 

as the 
the 

the line 

tion to 
polari~ed 

current the wrono dirac­
because ... of its 

when the 
central office eit.her 
manently reverses 
batterv on the on 
side of the line current flow 
is in the proper direction and causes 
TS to o·per·ate.. central office 
only this reversal when an access 
code is ,dialed which could result in connec­
tion to the toll net. work.. such as a ono 

a central office operat.or .. or a t;oll 

is not 
However, if 
operates the 

OP disconnects the PBX 
fr(l!(n the central office line 

call 

transfers or diverts the PBX station 
either to an attendant 
tone circuit. 
has been 

1 .. 04 ~ben the 
PBX station from 
current source 

up 

disconnects the 
office line the 

s in the t.n:mk is 
release* This 

releases wchich releases 
H, C'l" '-~'. and SR .. 

removes the 
the m~antime~ the 
or attendant trunk 
lead s to hold the 

SR 
OP.. !n 

tone circuit 
ground 

remains unt,il t~he 

missed the attendant 
or ltnti 1 the 

of t,he tQll divert~ tone. 

1,. 05 fi1hile 
circuit. is marked 

t.erminals 
lead from the toll 

is the 
t.he selector baJtk 

on 

circuit,. The central 
when 

to "avoid up t.he 
ment. Ose of PS11 
for all st.ations of 

i.n 
office 
t.oll 

PBX.. If 
necessary tht~t some PBX stat~,ons 

denied and s•:;.me other PBX stations be atllow~r::l 

toll access, separat::e line .f int1er-~selector 

and \>::,:cunJ;;,s not" FS11 must. be 

to the PBX .. 

OP. 
reversal 
call .. 

areas a 
occur 

s may 

(a) Provides its own lock path via lead s 
(cont(lct M4) * 

(b) Removes control of the selector sleeve 
lead from the trunk and transfers it 
to qround from lead s 1 (contact EMB6 l .. 

(e) the PBX 
toward 

transfers them 
circui.t toll 

st;ation and 
the office 
to the attendant trunk 

or to t:he toll 
circuit whichever has 

(contacts EBMS and 

SECTION II Page 11 
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mt.:tltiple and locking up diverted dial 
select.ed trunks by use of diode S;r zu option .. 

8.01 As outlined in 7.0 diversion 
is provided when the customer desires to 
rest.rict the PBX station users from the toll 
network.. The circuit as in FS 1'5 
provides a of relay both 
tip and of 
relay relay 
only when are reversed at 
the central office.. allows local calls 
to proceed In addition, this 
arrangement prevents a false on the 
ring conductor at the station set from shunt­
ing. the (TS) and defeating the 
toll diversion 

a .. o2 TS is a polar which has 
its primary winding in with the 
tertiary winding in the tip side of the line 
and its secondary winding in wi t:h 
the quarternary winding in the side of 
the line.. As long as the central office 
applies ground on the and battery Cln the 
ring sides of the line current 
flow is in the wrong direction to operate the 
relay. When the station user dials an access 
code for a toll the central 
office equipment will and 
ground and operate TS~ Relay TS 
operated will operate OP.. OP 
locks to ground on the sleeve and 
transfers the PBX station user to either an 
attendant trunk or to a toll tone,.. 
as provided .. 

8 .. 03 When the station user is divertEd as 
outlined in 8 .. 02J!t the trunk is disconnected 
from the switch bank multiple.. s, s1,.. 
H, CTJ!t SR, and TS release.. Relay remains 
operated from the locking furnished on 
the s lead by either the trunk or 
the tone trunk .. 

8 .. O!t In SOl'!l!e panel or 
moment.ary polarit.y reversal 
tandom office finds all 

crossbar areas a 

the PBX is located in such an 
thermistor may be added under 

when a 
v1hen 

the s 

to delay t.he operation of relay OP 
reversal intervals. In offices where 
register furnishes the reversal for 
diversion this problem cannot occur .. 

9 .. 01 connections to the traffic measure­
ment system No.. 1A are provided as follows .. 

(a} 

(b) 

The WFA lead. WB option, measures the 
attendant waiting time- The WFA lead 
is grounded when the trunk is seized 
on an incoming call and the ground is 
removed when the attendant answers .. 

The TMS lead# 
t.runk busy 

indicates a 
This lead is 

12 SECTION II 

the trunk is 
either or 
sleeve lead is grounded 
or CT relays operat.ed .. 

seized 
and the 
S1;r SR, 

(c) The DSET and DLOC:K leads, we options, 
furnish an indlcation of an outgoing 
call.. These leads connect to the 
trafflc measurement No.. 1A 
connect- ion c ire ui t in turn fur-
nishes a on the COG lead to the 
TMS No. 1A$ The DSET lead is 

when the DO lead is qrounded 
circuit.. The DLOCK lead 

qrounaea when the trunk sleeve is 
the of the s1, 

ground on the o 
removed when the SR relay 

10.01 A circuit for a traffic 
This circuit is nor­

but_ the ground is removed when 
trunks in the group are busy .. 

11.. 01 Provision is made to option.ally 
connect a line circuit between the 
selector bank and appearances and the 

of circuit.. The use of 
circuit at this will 

at the where so 
central office trunks 

use of station and 
trunk ha"J'e a combined resistance 

central office working range .. 

12 .. 01 Calls from distant PBXs may be 
established over the trunk through the cen­
tral office trunk to t.he central office 

the attention of the PBX attendant .. 
The tie trunk connection is established to 
the central office trunk via the selector 
circuits.. The central office trunk circuit 
functions in the same manner as on a call 
established from a station via the selectors .. 

when the lines circuit is not 
some: tie may cancel pulsing 

reversal is received from the 
central office if a toll code is dialed into 
a central off ice where the • trunks 
are arranged to reverse t.he 

13 .. 01 connections are established 
through the manual section associated with 
this PBX" v-1! th the cord circuit keys 

for night there is no de 
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bridge across the cord, and the trunk end of 
the cord is connected to the night jack in 
FSS or 12.. '!'he tip and ring of the cord wi 11 
then connect the station through to battery 
and ground at the contacts of relay CT or to 
the long line circuits.. The trunk is made 
busy to the selector circuits by the auxi.l­
iary contact on the ring spring of the jack 
which grounds t:he sleeve .. 

1 J,. 0 2 A ground feedback from a 
connected outgoing trunk is prevented 
falsely locking up a diverted dial selected 
trunk through the multiple diode s. 

Ql!tqQin~t.ll! 

'13 .. 01 If the static:m desires to make an 
cm:tgoinq call., the receiYer is removed from 
the switchhook in the usual manner.. The 
calls proceed in the manner described in 1 .. 
of this sect.ion .. 

1 3 .. 04 When sei."Zed at the c1!1:ntral office;;; 
the trunk functions as described in 3 .. 
except that the station bell and no 
attendant answers., The of 
tance H* FS2., limits amount of 
current and prevents false of 
central office 
station answers 
operation of relay 
resistance FS2 
transmission 

~en the 
Clp·erat.e.. The 

a short on 
as not to introduce a 

which 
on the 
relay SR 

1 J .. 05 Night: connectioos are established 
through the ~nual section associated with 
the PBX.. With the cord circuit 
for night operation., there is no 
across the cord and tJu::t t-runk end of the 
is connected to T in FS1 .. 
operates and the functions 
in 4 .. 04.. However • the 
light periods 
unattended since battery designated Bl!' 
(option YA) is through the 
cutoff key .. 

2Yt9.SAUfL~ill::i 

13 .. 06 When the receiver at the statlon is 
removed from the swi t:chhook, the trunk is 
started and functions as described in 1.. of 
this section .. 

13.01 t!~fuen sei~:ed at the central office~ 

the trunk functions as described in 3.. Relay 
R may operate but will not lock because 

JK is The station bells ring from 
current at the central office upon 

of relay CT .. 

14c .. !l1 The automatic number identification 
circuit determines the direction of a call 

t-runk t-he in 
is the 

A and 
a station inQr.,.ka':,j 

before 
!3) t:r.ansist~or 

.:a caoacit:.c~r 

which sets tJ"le tnmk 1 oc~ltion core asst11ci a: ted. 
with the seized t;runk and sta!l.rts the :h'ientJ .. -
fication 

1fii. .. 03 The automatic number identification 
functions t.o 

S1 and S2"' and 
the sleeve via 

a metallic 
from t~he 
trunk connector, 

us 
and the 

sleev~ 
sends 

to 200-volt 
HR?1) over this 
switch train 
set the 
ti-on 
vides a 
periods 

the statio.n line circuit to 
station number cores on sta-

calls.. The 
ground on the sleeve 

trunk connector is 

which 
trunk sleeve 
connect field via P1 .. 

to set listed number 
t .. mp1 on at~tendant 

assisted calls to t;he central 

cross­
a 

write 
or at.ten­

office .. 

(a) Grounds the selector banks to make the 
trunk busy to the selector circuit .. 

(b) the sleeve to 
identification 

(C) to lead P1 pro­
on all 

calls 

SECTION li Page 13 
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U~~lm!...lli....;:_JRi~L~·A 

ls.._!QUIH!LLIMXT~! 

1.01 §ignil!Dg_i!ng~§ 

--,..-- --------~------------~-------------------, 
1 ' ' Max Ext Ckt. I Max Ext Ckt. 1 Min Ins Earth t 

Res to Grd 1 Loop at. 1 Res Potential 1 
I I I 

~------------------+-----------------+---------- ----~·~--·--------~---------------~ 

' 1 
I 
I 
I 

' ' I 
I 
I 
I 
L 

' 1 t I 
I ' 45V 47 .. 5V • • 

H Relay I ' 1800 2590 I 30,000 • 
X Option t ; 2110 3120 I 50,000 t 

I • 2570 3670 t 100#000 I 

I I ' ' B Relay • 4265 I t + 0.0 +20 volt• 1 

W or X Option ' 2365 I 1 + -5 +20 volts 1 

t 990 ' 1 + -10 +20 volts 1 

I 140 t 1 + -13 +20 volts 1 

I ' t • 
.....,_,L,.,.......,.. --·------ ,, ----.S 

•without long line equipment, the combined loop of maximum extension station and 
maximum trunk conductor 1oop plus the series resistance of the cord circuit 
when FS3 is used shall not exceed t.he subscri bel:' loop range of 
central office less 82 ohms with FS11, or 58 ohms without FS11 .. 

+Panel, ::nanual, or crossbar 20,.000; step-by-step 30.000 
without long line equi~nt, the combined trunk and st.::ation minimum insulation 
resistance should not be less than these figures .. 

2.&-...l~~..Jm§i§!~lQH§ 

2 .. 01 B§l:iln 

J.:._FUJs:~'llQNS 

bJ~.. __ Q9!;SI2iD9.-~~l~!:L[X.Q!Jl_§!:it!.i2D§ 

~i£uti2D 

C'1' 

DO 

H 

JK 

JS 

N 

OP 

R1 

s 

$1 

SR 

TS 

I!!:!!. !ling 

Cut. Through 

Out. dial 

High Resistance 

Jack Auxiliary 

Jack Sleeve 

Night 

Toll Diversion Transfer 

~inqup 

High Resistance Auxiliary 

Supervisory 

supervisory Auxiliary 

Slow Release 

Toll Diversion supervisol:'y 

3 .. 01 To light the trunk busy lamps or 
extinguish the indicat.ing lamps and cause the 
jack sle'!!!!ve to test busy .. 

3.02 'to signal the central office. 

3 .. 03 To connect the calling station to 
the central office when the central office 
answers in the case of a manual central 
office, or when the dial equipment functions 
and is ready to receive pulses in the case of 
a dial central office. 

l.oq To hold the trunk circuit in the 
cut-through condition while the station is 
dialinq to a central office .. 

3 .. 05 To give a disconnect signal to the 
central office when the PBX station 
disconnects .. 

3,.06 To hold the PBX end of the trunk 
busy when the PBX station disconnects until 
the central office end of the trunk is 
released .. 

3 .. 01 To provide for reringing the station 
when the central office operator rings on the 
trunk circuit on niqht connections or on 
connections dialed by the station .. 

SECTION III Page 1 
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3 .. 08 To disconnect the station from the 
central off ice trunk and connect it: to a toll 
diverting attendant trunk circuit when the 
central office trunk is arranged to recognize 
reverse battery from a CLR trunk, or a 
special operator trunk circuit when the PBX 
is equipped with a manual section.. If the 
PBX is not equipped with a manual section, 
the station, under this traffic condition 
will be connected to a toll diverting tone 
circuit to indicate that outgoing toll-- ser­
vice has been denied .. 

3 .. 09 To receive an incoming call or to 
permit the attendant or nont.oll diverting 
stations to make an outgoing call while a 
toll diverted station is being held by the 
attendant .. 

3 .. 10 To provide a ringing audible signal 
for the station until the toll switchboard 
operat.or answers .. 

3 .. 11 To provide station message register 
pulse service and station message register 
surcharge service for outgoing central office 
trunks .. 

3 .. 12 To provide connections for the ANJ: 
circuit .. 

3 .. 13 To provide connections for traffic 
measurement circuits. 

Jlt.. __ Ql!t9:2in9-~all!i!_Q~!gln~~g_tr~_fJi~ 
Attendant 

3. 1·14 To 1 ight the trunk busy la.'llps or 
extinguish the indicating lamps and to make 
the circuit busy to the PBX selector circuits 
when the attendant. inserts a plug in the 
jack. 

3 .. 15 To signal the central office .. 

3 .. 16 To connect the PBX cord circuit 
through to the central office when the opera­
tor answers in the manual central office or 
When the dial central office is ready to 
receive dial pulses .. 

3 .. 11 To hold the trunk circuit: in the 
cut-through condition while the attendant is 
dialing to a central office .. 

3.18 To give a disconnect signal to the 
central office when the station disconnects"' 
provided the cord circuits are arranged for 
throuqh supervision,. or when the PBX atten­
dant removes the plug from the trunk 
when the cord circuits are arranged 
nonthrouqh supervision .. 

3 .. 19 To provide a means for passing ring­
ing current to the cord circuit on a rering 
from the central office or to provide line 
lamp rering when the cord circuit bas no 
rering feature .. 

3.20 To start the ringing machine when 
associated with a long line circuit wh.ich 

2 SECTION III 

uses ringing current furnished by an inter­
mit.tently operated ringing machine, 

3.21 To provide a ringinq audible signal 
for the PBX attendant until the toll switch­
board operator answers. 

3 .. 22 To 
circuits .. 

3 .. 23 TO 
measurement 

connections for ANI 

connections for traffic 

3 .. 211 To 
busy to the 
the trunk 
eating lamps 
sei'Zed .. 

make the PBX end of the trunk 
selector circuits and to light 

or extinguish the indi­
central office end is 

3 .. 25 To 
current is 

the trunk lamp when ringing 
in the central office .. 

3 .. 26 To cut the trunk through the PBX 
cord circuit: when the att.endant answers .. 

3.,27 To start the ringing machine when 
associated with a long line circuit which 
uses ringing current furnished by an inter-
mittently machine .. 

3 .. 28 To for passing ringing 
current to on a rering from 
central office or t.o provide line lamp rering 
when cord circuit. has· no feature .. 

3 .. 29 To for tandem operation from 
a tie trunk which is for tandem dial 
operation .. 

~L--~igfi~-~~~!~ 

3 .. 30 TO 
night service to a 
manual PBX cord 
jack on both 
circuits .. 

for incoming and outgoing 
station via a 

an optional night 
and 2-way trunk 

4 .. 0 1 t<l'hen this circuit is listed on a 
keysheet, the information thereon 
is to be followed .. 

(a) 

(bl 

(c) 

Manual,. Panel, St:ep-by-Step,. or Cross­
bar Central Office Subscribers Line 
and Long Line Circuit - Arranged for 
Ground the Ring 
Conductor (typical) 

552A, 5520,. or 605A PBX Cord 
Circuits - SD-56198-01 (typical) 

552A, 5520.,. 
Buzzer or 
S0-66467-01 

or 605A PBX Auxiliary 
Night JU.arm Circuit 

(d) selector Circuits so-66359-01,. so-
30200-01 



CD-SE001-01 - ISSUE lB - SECTION III 

(e) selector connector Circuits 701A, 
711A* or 740E - S0-65721-01 

(f) Toll Diverting Attendant Trunk 
Circuit - SD-66450-01 

(g) Toll Diverting 
SD-664-6-01 

(h) Long Trunk. Circuit 
(typical) 

Tone 

(i) Long Line 
{typical) 

Circttit. 

Circuit 

(j) Toll Diverting 
SD- 32067-01 

Trunk Circuit 

(k) 556 Cord,. Telephone Dial.. Buz'J!:er, 
Ringing., and Battery Circuit 
SD-65659-01 

(1) Traffic Recdster circuit ... SD-65771-01 
(typical) ~ 

(m) Power Ringing Circuit - SD-90946-lH 
(typical) 

(n) Emergency Transfer Key 
SD-66451-01 

(o) Idle Trunk 
SD-66657-01 

Circuit 

(p) Cord Circuits 607A and 607B - SD-
66107-01* SD-65670-01 

(q) Night Alarm Ci reui t - SD-6 665 3-01 

(r) Power supply for AC 
Indicating Lamps -

Line 

(s) Auxiliary Trunk Circuit - SD-65125-01 

(t) No. 552A. 552B, 5520, 
601A, 607B" or 608A Jack 
Atte·ndant switchboard 
SD-65718-01 

5S2E, 605A, 
Circuit for 
Positions 

(u) No.. 608A Auxiliary Signal* Fuse 
Alarm, Battery cutoff., and Miscel­
laneous Circuit - S0-66122-01 

(V) Night Transfer Circuit - so-6ss::n-01 

(w) Traffic Usage Recorder Circuit 100 and 
200 Terminal - SD-96549-01 

(X) PBX No.. S52A, 5528, 552Df! 552E., 605A, 
or 140E Ringing Leads Circuit 
SD-66330-01 

{y) 

(2:) 

PBX No., 552A, 
701A, 711A, or 
Circuit - so-66330-01 

station Message Register 
Circuit - so-66915-01 

Pulse 

(aa) Station 
Circuit -

surcharge 

(ab) Automatic Number Indentification Cir­
cuit. - SD-1E007-01 

(ac) Li.ne or Trunk Access 
S0-1B045-01 

(ad) No, SOOA 
Office Trunk 

Circuit 

cetttral 
3-01 

(ae) Intra-PBX Protection of Service 
SD-180 3-1-01 

(a g) 

No .. 
Alarrnij; 
l,an~us 

Fuse 
r1iscel-

Trunk Switch circuit -

(a h) ......... !1-,.,...,,, out Trunk switch Circuit. 
1-01 

tai) Circuit 

Circuit. for E·Srt 
for Use in F-Type 

S0-1C227-0 1-11.1 

(ak) 

(al) Traffic r•teasurement 
Remote Scanner -

(am) Traffic Measurement 
Circuit -

No. 1A 

1A 

(an) Power Failure Transfer Circuit 
SO-SE0~0-01 

(ao) 

5 .. 01 The 
capable of 
specified in 

all 

Link, and Marker Circuit -

6,.01 The central office trunk can be 
taken out of ser11ice by qr~owld1mq the slee"J'e 
terminaL. This busies t.he trunk at the 
selector bank.. To callsll' 
the central office 
at the central office .. 
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H~HQ'Ll)!-=:._.BIASO.§Lf:Q!tli:Bl§.§Yi 

h- chug~sL.~n!LAd~!LE-uns:ti2IUm 

A .. 1 connections have been added to the 
traffic measurement system No.. 1A and TMS 

No.. lA connecting circuits .. 

A.2 Connections have been added to all~ 
this trunk to be used by the 756:1\ PBX as a 
one-way outgoing trunk only. 

A .. 3 The use of this trunk with the 800A 
PBX has been rated Mfr Disc .. 

A .. 4 Information has been added t.o allow 
this circuit to be · connected to the power 
failure trans.fer circuit. 

A .. 5 Information has been added to allow 
lead TO in FS11 to be connected to the 
auxiliary trunk circuit .. 

A .. 6 The NA lead in FS9 has been changed 
to separate the NA lead from the L lead to 
allQ!Iiif ground to allow ground to be provided 
on the NA lead at a 11 times.. When the L lead 
provided battery to the connecting switch­
board no provision was made to furnish 
on lead NA .. 

A .. 1 The toll diverting circuit FS11, App 
Fig.. 10, has been rated :Mfr Disc .. ., replaced 
by the toll diverting' circuit FS15. App Fiq .. 
't4 .. 

~~--~~Q~§-in-AR2![!tY! 

B .. 1 §Y~Jll!!!~ 

OP relay, AF110, 
Fig .. 10 

TS relay., 2SOC¥, 
Fig .. 10 

s diode, 446F. 
Fig .. 10. 'ZU option 

SR networklll 185A, 

SR network"' 185A, Fig,. 

B .. 3 B!'tmove~ 

R resistor"' 1901', Fig .. 

~12!~G~~g_~:l 

OP relay, AG38,. 
Fig .. 1-

TS relay, 2SOH., 
Fig,. 1il 

s diode, 446F,. 
Fig.. 14* XR option 

,ill' W'E option 

2, WE option 

2. X¥ option 

L resistor. KS-8512,L3A, Fig,. 2, XY option 

Cable ED-1E013-01*G1 .. Fig, 13 

Jl&. __ ~§.£i:il2:!ii2ILQ{_~b&U'!~! 

D .. 1 The following changes are made to 
allow the removal of the s diode in the 101B 
PBX 1 ine £ inder circuit~ The removal of this 
diode will eliminate an 
between the line finder circuit 
automatic call-th.rough test circuit.. This 
change can only be made at those installa-

tiona where the register sender circuits are 
arranqed for dial tone monitoring .. 

(a) ZN has been rated 
has been rated 

and 

(d) 

(e) 

Zl-1 

~en 
diode 
line 
diode from 
the B 
a trouble 

is the CS1 
remo'!!fed in associated 

The removal of the s 
the line finders will allo-W' 
to be locked operated when 
condi t.ion is encountered 

t;he auto­
set. will be 
finders. 

Note 108 is added the use 
register of the ZN 

sender .. 

Note 102 is to show the new 
of options ZN and zr-1 .. 

The toll circuit .. PS11, 
has been rated Disc.. FS15 

1 It are added and ra.t.ed standard .. 
14 and FS15 rearranges the toll 
feature so that · sens1ng 

both the and 
office* 

on the 
and 

a 

(a) zo option has 'been rated Mfr Disc .. , 

(b) 

(c) 

(d) 

(e) 

(f), 

(g} 

(h) 

tt 

ZJ 
by 

XI! 

XR which is rated 

is rated Mfr 
option which is 

rated Mfr Disc~, 
which is rated 

rated Mfr 
which is 

is rated Mfr Disc .. , replaced 
which is rated standard .. 

is rated Mfr Disc .. , replaced 
option which is rated Standard,. 

replaced 
standard .. 

is added and rated St;andard .. 

The ttl\ lead in the 
V~~-~vHf has been 

t.he NA lead, 
allows proper 
NJ\ 

on 

SECTION IV PAGE 1 



0 .. 4 The SF. network., WE 
to both App Fig. 1 and 
circuits are connected to 
This network will lower 
spurious voltages on the B 
circuit .. 

CD-5E001-01 ·"* ISSUE 

option., is added 
2 for use when the 
the ANT circuit. 
the amolitude of 

lead to~ the ANI 

D .. 5 In App Fig.. 2. FS2., the H and L 
resistors and contact 10 of relay 51 are 
designated XY option and rated Mfr Disc.$ 
replaced by XZ option which is rated stan­
dard.. The use of these resistors is 
redundant .. 

0 .. 6 circuit Note 102 has the following 
chanqes: 

(a) Reference is added to show connection 
to the No. 1 and No. 2 ESS central 
offices .. 

(b) The 756B PBX is added as a connecting 
circuit., 

{c} Reference to the SOOA PBX is deleted .. 

{d) 

(e) 

0 .. 7 
Disc .. 

Reference to the register sender 
cuit is changed to reflect a dial 
monitoring requirement instead 
whether the register sender 
required,. 

cir­
tone 

of 
is 

Note 102 has been revised to regroup 
and clarify the information .. 

Circuit Note 101 has been rated l,!llfr 

o.a Note 109 is added to retain a record 
of the use of the 800A PBX with this circuit. 

0 .. 9 connection to t.he power failure 
transfer circuit is added to both FS1 and 
FS2 .. 

0 .. 10 Connecting information to the auxil­
iary trunk circuit on lead TD is added in 
FS11 .. 

0.11 connecting information to the traf­
fic measurement system No. 1A and the No .. 
1A TMS connecting circuit is added* 

D .. 12 The circuit title is changed to omit 
the 800A PBX and add the 156A PBX .. 

0 .. 13 In FS1 and FS2 option YV is rated 
Mfr Disc .. , and option WJ is added and rated 
standard to provide an s 1 lead t.o the intra­
PBX protection of service circuit.. Option WJ 

BELL TELEPHONE LABOAATORIES, INCORPORATED 

DEPT 3224-HRB-RVL 
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""'·SEC'!'ION I.V 

was formerly a part of YV The '!' and 
R leads to the central have also 

the T1 and R1 leads t:.o provide the 
leads to the intra-PBX 

service circuit.. The connect­
information for these leads have 
to show connection to the intra­

of service circuit.. This 
made to allow connection to the 

circuit when the trunk is 
connected to t.he int.ra- PBX protect.ioo of 
service circuit .. 

D, HI Note 105 is to limit the 
use of the line as shown.. When 
this circuit is connected to PBX ANI equip-
metnt and a line circuit. is required, a 
ground st.art. 1 ine circuit:. should be used 
between the and the central office .. 

Disc .. # 

and 

added and rated Stan­
which is now rated 

has been found to 
in this ci.rcui t .. 

rated Mfr 
is added 

D .. 11 WM and rated 
Mfr Disc.. a 60-uF 
caoacitor for 1n FS11, 
which is rated capacitor may 
be orovided and installed to elimin-
ate" transmission noise caused longitudinal 
unbalance when this circuit is connected to 
marginal cable facilities. 

o. 18 Circui. t !late 11 0 is added to show 
the use of this circuit with the 756A PBX .. 

0.19 Circuit Note 111 is added to show 
provision of XB when XD or WL 
are used .. 

D .. 20 Circuit Note 112 is added to show 
the use of option WM~ 

0,. 21 W'N vJ;.>·...,,.,..·vu 

an s lead 
circuit .. 

with an 
reolaces the 
which has an 
dB.. This 
circuit loss 

has been added to provide 
line or trunk access 

14, 
0,2 dB 

App Fig.. 10 
loss of 0 .. 4 

lower the overall 
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