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A .. Changed.and.Added Functions 

A.l Leads have been added to operate a night alarm in the PBX 

and to turn on an associated echo suppressor. 

D. De scription of Chans;e s 

D .. l Option N has been added to provide night alarm and echo­

suppressor leads .. 

D .. 2 CAD l has been changed to agree with WECo manufacturing 

drawings. 
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PBX SYSTEMS 
NO. 551A,B, 552A,B,D,E, 555, 556A, 605A, 608A,B,D 

MANUAL PBX ACCESS LINE 
WITH E&M LEAD SIGNALING 

CHANGES 

A. Chansed and Added Functions 

A.l Diode CR8 has been changed to improve 
the ringing intervals. 

A.2 Corrections have been made to the 
sequence charts. 

A.3 Lead designations have been corrected 
in CADl. 

A.4 The audible ringing feature has been 
made optional. 

A.5 Connecting information has been added 
for the access line transfer circuit. 

A.6 Resistor Rl5 and diode CR12 have been 
added to protect transistor Ql from 

thermal run away and voltage transients. 

B. Changes in Apparatus 

B.l ~ 

R15 KS-13490 Ll, 150CX1 • APP Fig. 1 

CR12 420G - APP Fig. 1 

REMOVED 

R8 Resistor, 
KS-13491 Ll, 470()()­
APP Fig. l 

CR8 Diode, 420N .. 
APP F'ig. 1 

REPLACED BY 

KS-13491 L, 2000-
APP Fig. l 

420K - APP Fig.l 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5336-EEM-FNR 

D. Description of Changes 

D.l Option S has been added to include the 
new code for CR8. Better control of 

the ringing interval times has been attained 
and more reliable transistor operation. 
Option T covers the original codes. 

D.2 In CADl the lead from terminal 27 
which had been incorrectly routed 

to 4M of relay Dl has been changed to +C8 
CAP. The lead at terminal 36 previously 
routed to 10 of relay Dl has been changed 
to +07 CAP. 

D.3 The audible ringing feature, pre­
viously always supplied has been made 

optional. Option R includes it. Option Q 
omits it. 

D.4 Connecting information for an associated 
access line transfer circuit has been 

added at the following points: Sheet Bl, 
locations FO and B6; Sheet Gl, locations Fl 
and Gl. 

D.5 Explanatory note 106 has been added 
and references to it shown at Sheet Bl, 

location F4, and Sheet Gl, location Dl. 

D.6 The rating has been changed to AT&TCo. 
Std. 

D.7 Under 4. CONNECTING CIRCUITS add: 

(m} 4 Wire Access Ltne Transfer C1.rcu1t -
SD-1E064-0l. 
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cncurr DBSCRIPifiOH 

B.> ··. Cha!!Se& in Apparatus 

B.l RIPLACID .. ." . REPLACED BY 

Rll, 190W R•a1etor Rll, 19WD llea1ator 

8,2 ADDED 

Rl4 ... K8·13~90,Ll, 330 ohms . 
C6 - k.S-16390, L8, ItO v.t, 60 volts 
01 ... JS-I6_ .· 39_.o O,·Lll, 325 ~r, 5 volts 
08 - KS-16390,~11, 325 ~r, 5 volta 
ORlO • 420 Q, Diode 
CRll ... 420 G 1 Diode . 

D, Description ot Ohanses 

D,l !be control circuit tor relay IC 1a 
rev1eed 10 that the pickup path in ... 

cludea a normal.lY' closed contact of relay L. 
Thia is to eliminate false operation or the 
IO re laJ on, an outgoing. ca 11 when the 

'· d1atant end diaconnec ta tire t. 

. D;2 Diode OklO ·and resistor Rl4 ax. added 
to·per.1t rapid discharge or capaci-

tors 03 and 05 when the B re la,- opera tee. . 
In acme oaeea the_tirl!lt operation or rela,- E 
on a pr1or1tr incoming ca 11 may be very 
briet and relaJ 11 did . not hold up over 
the 0,345-aecond on•hook interval. 

D.3 Rela71 'fR and Till are reconnected so 
that both w111 be released when the 

j .)lug: 11 re:moved rro• the TALK Jack. 

D.4 Capacitor 061 40 J.&.t;, 1a added in 
parallel with 04 to secure proper 

t1m.1ns or the r1nsins relar R. 

CD•lE046-0l 
ISSUE l 

APPENDIX lA 
DWG ISSUI 2A 

D. 5 Cap·ae it ora C7 and c8 are ·added to 
!onform to standard practice in the 

suppression or rotacy dialing transients .. 

D.6 In some cases re lar D2 did not re-
. main fullJ operated during rotary 

dialing.. Diode ORll 1a connected acroae 
the coil to further alow'ite release .. 

D. 7 !he t1 tle ot PS2 ia chanced · from 
NIGYf AND RotARY DIAL CIRCUIT 'fO . 

NIGHT AND ROTARY JACK CIRCUIT. · The words 
"OR ALM R!L n were reaoved at ·options X 
and Y in JS2. 

D .. B All reterencea to pa1r1ngwer-e removed 
from PSl and the ahop atde of' DACl, · 

aa it waa not. found neceaaary. Palr.tng· '·. 
was added ln rs2·and PS3. · 

D.9 Optional wiring V and W 1.a 1~11• 
fled eo all changes can be.made at 

the terminal strip .. 

D.lO The code number of' Rll 1a corrected 
to read 19WD inatead of' l90W. 

P.. Chaggea in CD Sections 

a. Cbansea _1n Seguenee, Charta 

0.1 In SOl_, S07 I am sc8, the action ot 
relai IC and the trattio usage 

recorder leada 11 added. 
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SECTION I ... GENERAL DESCRIPTION 

1 .. PURPOSE OP CIRCUIT 

1 .. 01• This circuit 1s used at a manual PBX 
switchboard to convert the cord cir­

cuit voice and signaling functions for 
transmission to a switching C>enter.. It -
also indicates when a call from the sw1tch­
'1ng center requiree attention and whether 
it is a regular or priority call. 

2. GENERAL DESCRIPTION OF OPERATION 

SWITCHOOARD APPEARANCES, 

2.01 Two Jacks are required for each 
. appearance of this circuit.. The 
first ja ek, designated TALK, will be used for 
a majority of the connections. The other 
jack, designated NIGHT & ROTARY, is used for 
night and through-dial connections and when 
it is necessary to use a rotary dial in . 
calling the switching center. 

2.02 One or two lamps will be used at each 
appearance. The LINE lamp, when lit, 

indicates· an incoming call reQuiring atten­
tion. The BSY lamp,. 1f used, will. be lit 
whenever the circuit is in use. 

INCOMING CALLS 

2 .. 03 incoming routine call from the 
switching center will cause the LINE 

to light. The attendant will insert 
the c·r BACK cord plug into the TALK 
jack to a:ru-n1er the call.. The LINE lamp will 
then be extinguished and the BSY lamp, if 
used, will light. The attendant then com­
pletes the call with the other cord. 

2 .. 04 An incoming priority call will be 
indicated by a wink of the LINE 

lamp where it 1s lit for 1. seconds and off' 
for 0.345 second. This on-off sequence is 
repeated until the call is answered as des­
cribed above., 

OUTGOING CALLS 

2 .. 05 An outgoing call, whether regular or 
priority, will be made by inserting 

the TRK or FRONT cord plug into the TALK 
Jack and dialing toward the switching c:ente~ 
with the TOUCH-TONE dial. With this eonnee ... 
tion double-lamp keyshelf supervision is ob­
tained .. 
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2 .. 06 Should it be necessary to :use a rotary-------- Relay R operated·- opens· the charg1n·- path of 

dial, connection must be made to the C4 and bypasses the zener diode perm~~-

NIGHT & ROTARY jack and single-lamp super- ting C4 to continue feeding current. to the"'·-." 

vision only is obtained.. transistor for about 2 seconds. After this, ··,~ 

2 .. 07 In ease a call originating at a cen-
tral of'f1ce must be extended to the 

switching center. the attendant will have 
to insert the EXT or BACK cord into the 
TALK Jack. In all boards except the 6o8, 
the attendant will then have to use a second 
cord circuit, inserting the TRK cord plug 
into the NIGHT & ROTARY jack.. The call may 

then be completed with either the rotary or 
TOUCH-TOI.J:E dial.. After di3.11ng, the aeaond 
cord is removed. With the 608 PBX, this 
type of call can be completed by ua1ng.the . 
DIAL BACK key on the original cord, with 
no second cord being required. 

NIGHT AND THROUGH-DIAL CALLS 

2.08 When this circuit is used for night or 
through-dial operation, the attendant 

will use the TRK cord in the NIGHT & ROTARY 
jack and the EXT cord in the Jack of the 
extension required. The circuit then func­
tions without the attention or the attendant. 
Regular incoming calla generate central of­
rice interval, immediate ringing signals to 
the. extension phone (2 seconds ring and 4 
seconds off). An incoming priority call· . 
generates ringing signals that are o6 for 
1 .. 6 seconds and off for 0 .. 345 sec9t1d. 

2. 09 OUtgoing calla· in this corineeti.on may 
be either rotary or TOUCH-TONE dialed. 

SLEEVE CONNECTIONS 

2 .. 10. The TALK jack sleeve is grounded when 
the circuit is in use, thus indicae'ing 

to the cord circuits that talking battery is 
required from the.cord. 

2.11 The NIGHT & ROTARY jack sleeve, how­
ever, when in use is connected to 

battery which indicates to the cord that the 
access circuit will provide talking battery .. 

SECTION II - DETAJ!.BO DESCRIPTION 

l. REGULAR INCOMING CALL FROM SWITCHING 
tfF:WTEl\ . 

1 .. 01 The off-hook condition at the·switch-
ing center is indicated to this circuit 

by the application of ground to the E lead 
from the associated signaling circuit. This 
operates relay E which (a} lights thlflt LINE 
lamp, (b) operates the El relay, (c) connects 
reaia.tor R3 across the tip and ring of the 
TALK jack, and (d) connects fully-charged 
capacitor c4 to the base or transistor Q1 

through zener diode CR8 and resiator R8. . 
Transistor Ql is turned on and operates re­
lay R, Relay R connecta 90-volt, 20-cycle 
current to the voice channel through capaci .... 
tors Cl and 02 as an audible signal to the 
calling party that act:S,on is taking place,. 

Page 2 

Ql turns off, R releases, and C4 is recharg-
ed through RlO. In about 4 seconds 1 the . 
charge.1s great enough to break down CR8 
and the operation is repeated until the 
attendant plugs into the TALK jack.. As the 
tip or the plug engages the tip spring of 
the jack,. the aux111a.ry contact is made 
grounding lead 2 and. operating relay T .. 
Relay T operated: 

(a) Lights the BSY lamp. 

• (b) Extinguishes the LINE lamp. 

(c} Removes ground and connects bat1:;.ery to 
the M lead indicating to the switching 

center that the call has been answered. 

(d) Grounds the TALK jack sleeve .. 

(e ) Connects battery to the NIGHT & ROTARY 
jack sleeve. 

(f) Operates the L relay. 

(g) Releases the R relay shutting of'f' the 
audible ringing tone. 

1 .. 02 The attendant completes the call and 
the 4 contact of the E relay controls 

the A lamp on the keyshelf. If the switch­
ing center terminates the call,. the E lead 
ground is removed releasing the E relay and 
opening the R3 resistor connection across 
the tip and ring, causing the A lamp to 
light on the keyshelf. The attendant then 
removes the cord releasing relays T and L. 

1 .. 03 Should the 'extension hang up before 
the switching center party, the C 

supervisory lamp lights and the attendant 
removes the cord. The T relay releasing in 
this case does not release the L relay as 
El is still operated, holding L operated. 
Relay L the BSY lamp on and the LINE 
lamp off the R relay released until the 
switching center goes on-hook: releasing E, 
El, and L. 

2. PRIORITY INCOMDTG CALL FROM SWITCHING 
CENTER 

2 .. 01 When the switching center has a pri-
ority call for the PBX access circuit, 

the off-hook signal is interrupted periodi­
cally by an 0. 345-second, on-hook signal. The 
short on-hook interv~la occur every 1,.945 
seconds. In this access circuit, the first 
time the short on-hook signal is received 
the E relay releases but relay El, being 
slow in releasing because of capacitors 
C3 and CS and resistor R7, holds up over the 
short interval. The compination of.'E.released 
and El operated pulls up relay P which locks 
to relay El., Control or transistor Ql_. is 
now transferred to theE relay contact·lo 
and the audible ringing t~e_1s returned to 

( 
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the switching center as a pattern of the 
priority signal. The LINE lamp•will also 
follow this pattern and indicates by its 
periodic orr intervals that a priority call 
is awaiting answer. After the attendant 
plugs .into the TALK Jack, operation is the 
same as described 1n 1.02 and 1.03. 

3. OUTGOING CALL, uTOUCH ... TONE1 DIALED 

3.01 The TRK or FRONT cord plug will be 
inserted into the TALK jack.. When 

the tip spring of the jack has been oper­
·atedJ the auxiliary contact grounds the lead 
to relay T, pulling it up. Relay T operated~ 

(a) Grounds the sleeve of the TALK jack. 

(b) Connects battery to the sleeve or the 
NIGHT &: ROTARY jack. 

{c) Grounds the A lead to the traffic 
usage recor~er. 

·(d) Shifts theM lead to the signaling 
circuit from ground to battery. 

( e ) Lights the BSY lamp • 

3.02 The M lead signals the switching cen-
ter that service is required.. ·Dial 

tone will then be returned to the attendant 
who completes the call · w1 th the TOUCH-TON""'.i£ 
dial.. When the called party answers the 
signaling circuit, E lead is grounded oper­
ating relays E and El. The operation of E 
connects resistor R3 acrose the line causing 
the cord lamp in the PBX to extinguish. The 
priority of outgoing calls is indicated by 
the use of special buttons on the TOUCH-TONE 
dial. No priority information can be trans­
mitted from a rotary dial. 

4. OUTOOINO CALL1 ROTARY DIALED 

4 .. 01 . Rotary dialed calls from the 1~.ax mua t 
use the NIGHT & ROTARY jack and 

the use of' the TRK cord.. The TRK coxd is 
· required with 608 PBX where either cord could 

be used, the DIAL BACK key being operated 
when the back cor~ is used. 

4.02 The plug inserted in the NIGHT & ROTAR~ 
jack causes operation of relay N whi:::h ~ 

(a) Connects battery to the Jack sleeve to 
operate the T relay in the cord cir­

cuits (with the 608 PBX, "3760 ohms is con ... 
nected in series with the sleeve to indi­
cate that dialing battery will be supplied). 

(b) Grounds the TALK jack~eeve. 

( c ) Lights the B8Y lamp .. 

(d) Disconnects the TALK jack tip and ring 
leads,. 

(e) Connects the DP and D relays through 
. the terminating set to the NIGHT & 

ROTARY- tip and ring leads. 

1L03 A circuit is now established to con-
trol the DP and D relays through the 

PBX cord and dial. Operation or relay D 
causes D2 to operate which (a) operates Nl 
and (b) grounds lead A to the traffic usage 
recorder.. Relay Nl operated transfers con­
trol of the M lead trom relay T to relay DP 
whtoh 11 now operated and aends the ott-hook 
aignal to the switching center .. 

4.04 When dial tone. has been received, the 
attendant may start dialing. When the 

dial breaks the circuit the first time, D 
and DP release.. The release of D causes Dl 
to·operate,. Both Dl and D2 are slow-release 
and remain operated over the individual 
puls"s. D2 may release during the 1nter­
dig~l interval. Relay Dl reconnects the 
leade to the terminating set to reduce the 
effects or transients caused by the dial pulses. 

2.. OUTGOING CA.LL ORIGINATED AT A CENTRAL 
~ 0'-Fl~E TRUNR: . 

ALL SWITCHBOARDS BUT NO. 6o8 

5.01 This call is answered by using· the TRK 
cord plug in the central off+ce trunk 

jack. Tt1e EXT plug will then be put into 
the acceas circuit TALK jack, but 1t will 
not be possible to dial toward the switching 
center since the PBX dial is directed toward 
the TRK plug. It 1a necessary, therefore, 
to use the TRK plug of a second cord circuit, 
:ins.ertj,ng it into the NIGHT & ROTARY j~tck. 

5.02 This causes operation of the N relay 
which opens the connections from the 

TA!.~K jack and sets the access circuit up for 
dialing.,. as described in 4 .. 02 and 4.03, al­
though TOUCH-TONE dialing may be used. In 
case the opening of the TALK Jack leads by . 

the N relay causes loss of central office 
holding current in the first cord, option Z 
should be connected which provides an induc-
1ve bl"1dge, completion or dialing~ the 

from the NIGHT & ROTARY jack. 

5. With tt~.e 608 PBX, the use of a second 
cord, aa .described in 5.01 and 5.02, 

1s not required as the DIAL BACK key enables 
the dial circuit to face the other plug. 

6. NIOffl'l AND THROUGH -DIAL OPERATION 

CONNECTION 

6.01 The TRK or rear cord of a cord· circuit 
will be put into the NIGHT & ROTARY 

Jack and the EXT or front cord into the jack 
c~i" the extension selected for night service. 
i11e NIGHT & THRU DIAL key ot the PBX cord 
will then be operated. Relay N will be oper ... 
ated and the BSY lamp lit. 

INCOMING CALL PROM SWITCHING CENTER 

6.02 Operation will be the same as described 
1n 1. Ol, except that the·· LINE lamp will 
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not be lit and that ringing current will be 
applied to the extension .. Each time the 
R relay releases, relay Rl will apply rests ... 
tance battery and ground ~o the line for the 
short interval during its releeae. This 
charges the line and ringer capacitance in 
such a direction that when the,P· and DP relays 
are connected to the ·line, no charging our­
rent transient will taliU!~Y operate them .. 

6 .. 03 ·sn.ould the exterus:i·~n answer the caTl 
during a ringing in~erval, the in­

creased current in the L2 ~esiator lamp and 
re11stor R4 causes enough vbltage to be 
applied to relay RT through the full-wave 
br.idge to operate ·it ... Rr caua~a relay L to 
operate and lock up to the El \felay. Relay L, 
by means of its 5 contact, releases Rand Rl 
cutting off the ringing. 

6 .. 04 If the extension answers during the 
silent interva 1, relays: DP and D pull 

up. DP brings up Nl, if it is not already 
up from a previous call·1 and puts 'tm off-hook 
signal on the M, re.ad. Relay D operates D'2 
which operates L to prevent further ringing .. 

6.05 A priority call from the awitching cen-
ter will be indicated to the extenaion 

by a different type of ringing, on for 1.6 
seconds and off for 0 .. 345 second.. This code 
tis generated by the translator Ql, as · 
described in 2~01 .. 

OUTGOING CALLS. · 

6.o6 An outgoing call may be rotary 
TOUCH-TONE dialed.. Tne off-hook signal 

is transmitted to the switching center py the 
DP relay .. 

. 1.. PRE-EMPTION OF A CALL 

1 .. 01 The s-witching center may pre-empt"'a line 
that is required for a higher priority 

call. In this case, t6e switching center 
1;;:ranemits a single 0.345-second o'n-hook pulae 
to the access circuit, then applies a 3-aecond 
tone (440 plus 620 cycles)~ and then a con­
tinuous on-hook signal terminating the call. 

7 .. 02 When the acceaa circuit receives the 
on-hook pulse, the auperviaory lamp on 

the keyahelf winks on and off but the atten­
dant may not notice it. However, the exten­
sion will hear the pre-empt tone and presum­
ably hand up.. Even if this is not don~ .. the 
regular disconnect signal will then be 
received and the attendant will disconnect 
end await the new call. 

8. TRAFFIC USAGE RECORDER SCORING 
• • 

6 .. 01 Two leads are provided for the traffic 
usage recorder. Lead A is grounded for 

any ca 11 completed or not. Lead B ia 'ground~d 
only on incoming calla from the switching cen­
ter, whether completed or not. Ground to the 
B lead is applied by operation of relay IC 
whioh operates from El operated if T and 
D2 are normal. Relay IC operated then 
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bypaBaes the T and D2 contacts ao as to pre• 
vent double scoring in case the PBX dtaoon ... 
necta first. 

,2,.. RING TRIPPING - W OPTION 

9. 01 When this o1reu1 t is used with a 608 
PBX, W opti<:Hl muat be p~v1ded aa ·a . 

mearus to trip the automatic ringing appl1e4 -­
the calling cord when- it is ·connected 

TALK jack .. When the cord plug is- put 
the jack., the tip and ring conductors are , 
shunted by the coil of relay TR which ia ot,_., 
low enough resistance to cause operation ot - ...... __ 
the tripping relay in the cord. Relay TR 
operates and pulls up TRl .. TRl operated eon.,;. 
nects the coil of TR to battery and ground 
through re,isto~ Rll and Rl2 to hold it up, 
disconnects it from the talking line, and 
cuta"through the tip and ring conductors 
the line. TRl remains locked up to the .. 
auxiliary contact ·until the plug is removed .. 
The combined operate time of relays TR and 
TRl ia longer than the opel"ate time of the 
cord circuit tripping relay to aaeure that 

'the latter has time to operate. 

SECTION III - REFERENCE DATA 

1.. WORKING LIMITS 

1 ~01 Extensicm pulsing and euperviaion -
maximum conductor loop resietanoe 

1500 ohms. 

1..02 Extension pulsing and auperv1s1on ... 
minimum insulation resistance 

15,000 ohms. 

2 • FUNCTIONAL DESIGNATIONS 

2.01 Relays 

Designation 

D 

Dl 

D2 

DP 

E 

El 

IC 

L 

N 

Nl 
p 

R 

Rl 
RT 

T 

Mean ins; 

Supervisory Relay 

Supervisory Auxiliary Relay 

Transient Blocking Relay 

Dial Pulse .Repeating Relay 

rnc oming Off -Hook Relay 

Slow-Release Incoming 
Off-Hook Relay 
Incoming Traffic Usage 
Recorder 

Ringing Lockout Relay 

Night Jack Relay 
' Night Jack Auxiliary Rela: 

Priority Relay 

Ringing Relay 

Ringing Auxiliary· Relay 

· Ring Trip Jie lay 

Talk Jack Relay 
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3 .. FUHCTION,S 

3 .. 01 To permit an incoming call f'"'~om the 
swi tehing center to be an;~n~e .;"ed by 

the PBX attendant .. 

3,.02 To indicate whether an incoming call 
is regular or priority .. 

3 .. 03 To provide the attendant with a dis ... 
connect signal when an established 

connection is pre-empted by the ewltch1ng 
center .. 

3.04 To permit the-attendant to call the 
switching center using TOUCH-TONE 

calling or rotary dial pulsing .. 

3.05 To permit night and through-<11a1 con=­
nectiona to the access eircu1t from 

an ex tens ion telephone • . 

3 .. 06 'When using. the night and through-dial 
connection, to indicate by d1stinct:1,".re 

ringing whether an incoming call 1a routine 
or priority .. 

3.Cf7 To operate with an E and M lead sig­
naling circuit .. 

- 3 .. oB To· provide signals to a traffic usage 
recorder indicating the total of all 

calls and also the total or all 
calla .. 

To extend a call from a central oft"lce 
to the switching center and vice veraa 

3,10 To light a busy lamp at each appear­
ance; if r7quired .. 

BELL TELEFHONI LABORATORIES, 

DEPT 5336-EEM-PNR 

.~,.:: __ COJ;.,tNECTINO CIRCUITS 

4 .. 01 The following a.re typical connecting 
cireuits. 

(a) Single-Frequency Signaling C1rcu11i -
w-~1~-~. · 

(b) V4 Telephone Repeater· Clreuit 
SD":'97047-0l,. 

( 0) ling Circuit 
-01 .. 

(d) Cord Circuit No. 551 PBX -
SD-66179-01. 

• (e) Cord Circuit No. 552 PBX .... 
SD-66198-0l .. 

(r) Cord Circuit No .. 555 PBX "" 
SD ... 66520-0l .. 

(g) Cord Circuit No .. 556 PBX -
SD-65658-0l .. 

(h) Cord Circuit No~ 605 PBX -
BD-66198-0l. 

( 1 ) Cord Circuit No • 6o8A PBX "" 
SD-66720-0l. 

(J) Cord Circuit No .. 6o8B PBX -
SD"*65832-0l .. 

(k} Cord Circuit No. 608D PBX -
. SD-67034-0l. 

(l) Cord Circuit No. 6o8D PBX ... 
SD-67035-01,. 
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