
CIRCUIT DESCRIPTION 
T£LEGRAPH • SIGNALING • AND 
SPECIAL Sts.rrEJ!I1S DEVt.:LOPMENT DEP ARTM!NT 

NO. 
A 

CHANGES 

B,. CHANGES IN APPARATUS 

B .. l Added 

53A head telephone sett Figures A 
and B. 

D.. DESCRIP'fiON OF CIRCUIT CHANGES 

D .. 1 In l'"igure A tion ur1f was de signa. ted 
and rated Only. 

BELL TELEPHONE LABORATORIES. INCORPORATED 

CD~66425-Ql 

Issue 3-D 
Appendix 5-D 

DW&• Issue 12 ... D 

D.2 Circuit Note 103 was changed to 
delete reference to the ;2A head 

telephone set .. 

D .. 3 In Figures A and B reference to the 
·;3A head telephone set was added,. 

D .. 4 This .circuit is rated A&M. Only for 
the 701A P .. B .. X .. 

D.5 Circuit Note 123 was added .. 

other headings, no change,. 

Printed in U .. s .. A .. 
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CIRCUIT DESCRIPTION 
SWITCHING B!SfiMS DEVELOPMENT DEPARTMENT 

P .. B.I. SY~'t'BMS 

NO. 552A • 552B• 552D, 552E • 605A OR 701A 
i\TTENOANTS TELEPHONE AND DIAL CIRCUIT 

CHANGES 

B. CHANGES IN ~PPARATUS 

, B.l Added 

2 - 364 Jacks ... Opt 10 '"'G" 
(Fig. A) 

5E _Dial 
5F Dial 
1 M~F .. Condenser 

Opt .. "P" 
l78A. Ind. Coil 

Fig~ J 

~;.;~. 

:Superseded By 

6E Dial 
6F Dial 
2 M~F .. Condenser 

Opt .. 'fHtt 
181B Ind. Coil 

Fi"it., K 

D.. DESCRIPTION OF C IRCU!T CHJU~GES 

D .. 1 The usa of the 178A induct ion co U. 
{Fig., J) is rated Mfr. Disc., and 

superseded by the universal 181B induction 
coil (Fig. K)~ Fig@ J was a part 
ot Fig .. 2., 

D .. 2 The use o :f Opt ion "P" is rated i«r,. 
Disc~ and superseded by Option "'H" 

for transmission improvement .. 

D .. ) Note 122 is added and 
and Opt ions "P" t '~'H" 

added to the Options Used 

BSLL TELE"HONE tABORATORIES~ INC., 

~ .. , 

D., 4> The use of the 5E and 5F type ~ial4 
is rated. Mfr. Disc. and supers:eded · il 

by the 6E and 6F dials respectively to P~"9"" 
vide a dial with improved performane~ ,char,-
actaristias. ' · 

D .. ; The strapping between terminals )~~ . 1 
and ltLT of the (H) relay i"t Fig.~ 2 

removed to conform with the manufacturin ,,· 
drawing. , , ' ,~, , 

~ 

0,.6 Option "0" is added to not~ 10!3,and 
Fig,. A to orovide an additional , 

of attendant's telephone jacks when ~e 
" :' 

D. 7 Cross connection Fig .. 51 is changed~ 
i 

D .. f! The code numbers of the eomponpnt 
psrt s of the 5 2.1\ head Telephon!!l set 

are r"!imoved to agree with the latest,1prac• 
tice. · · 

E.. C HANOES IN TRANSMISSION RE·:;tUlR ~~S 
1.' • 

E 1 The ll!nB induction coil is added, to 
the transmission test requirem~nj:;s 

tabl{!i. 
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CIRCUIT DESCRIPTION 
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT 

PBX SYSTEMS 
10~ 552!, 552B, SS 552E 605A OR ?OlA 

ATTENDANTS TELEPH AND.DIAL CIRCUIT 

CHANGEs· 
,· ~ 

D.lt Options "M" and "H" were . ly ; 
designated "Q" 4nd "R" r~~ 1v~lf· 

B... CHANGES IN APPARATUS 

B.l Superseded Superseded By 

6) Ind. Coil 
"Q" Opt.,. 

)A Varistor ~. 
"K~ 0P:t• ··~· 

,17SA Ind. Coil 
. 11R111 Opt. 

3B Varist-or 
"J" Opt. 

D., DESCRIPTION OF CIRCUIT CHANGES 

D.l Notes 119; 120 and 121 are added. 

D.2. -Title is changed to add reference 
to "5529 and 552E P .. B .. I .. 11 s. 

D,.S Added reference to S52B 
P .. B.X .. in note 103 (A). 

D.6 Added reference to 552B .r 

P.B .. X .. in circuit requi 
table title. ~. 

j,; 

~ .. ~- "< ' .. 

d ~j2K 
f • '-.,. 

D.? Voltage limits changed.s;_lfrom 32-50V 
to J2-52V.. ( . 

'!;,'"• 
it 

. E.. TRANSMISSION TEST REQUIR.JMENTS 

E .. l Transmission test req 
added for the 17$! in 

and the )B varistor. 1 

~; . 

D,.) Optiotus "J", llliK~, "M!!!! and 11'tNw J 

are added to !!'!tOptions Used" table.. All other headings~ no cluu:~ge .. 

BELL TELEPHONE LABORATORlESp INC .. 

Printed in U,. s. A. 
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CIRCUIT DESCRIPTION 
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT 

CD-66425-01 
Issue 3-D 

Appendix 2-B 
IJw&.• Issue 9-B 

PBX SfSf!MS 
NO. 552A, 552D, 605A OR 701A 

ATTENDANTS TELEPHONE AND DIAL CIRCUIT 

CHANGES 

C. CHANGES IN CIRCUIT REQUIREMENTS 
OTHER THAN THOSE APPLYING TO ADDED 
OR REMOVED APPARATUS 

C. l .A. note 1 a added in the remarks 
column applr~ng to the (H) relay. 

D.. DESCRIPTION OF CIRCUIT CHANGES 

D.l '*R" wiring ia designated and !lfQ!'it 

wiring is added$ 

BELL TELEPHONE LABORATORIES 1if INC" 

DEPT~ 3310-MHK-RLL-PH 

D.2 Options "R" and "Q" are added 
to the options used table. 

D.) Circuit note 118 is added ... 

other headings, no change .. 

Printed in U .. s .. A. 
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CIRCUIT DESCRIPTION 
~YSTE~1S DEVELOPl.mNT DEPARTJwJENT 

CD~66425-0l 
Issue 3-0 

,Appendix l ... D 
Dwg. ls!f!Ue 6-D 

P .. B ~X... SlSTEliLS 
liO .. 552A, 552D, 605A OR 70lA 

ATTENDANTS TELEPHONE. AND DIAL CIRCUIT 

CHANGES 

B·~, CHANGES IN APPARATUS 

ll .. l Superseded Superseded By 
(D) 274B retard 

coil nsn option 

:! ~ 

) 54B retard 
coil 11 T11 option 

96A transmitter) 52A telephone ·set 
cord ) In Figs ,. · 

l6D reeei ver ) A & B 
89B plug ,) · 

723A receiver with 

D" DESCRIPTION OF CIRCUIT CHANGES 

D.l Options T and S are added to tllt 
option$ used table. 

D.2 The 274B retard coil is added 
the transmission test require­

ments table .. 

D.) Circuit note 117 is added. 

~q16D receiver 
in fig. A 15A headband All other headings, no cha.nge. 

TELEPHONE LABORATORIES, IN 0. 

I 

Printed in U .. s .. A. 



CIRCUIT DESCRIPTION 
SYSTEMS DEVELOPMENT DEPARTM:ENT 

CHANGES 

B. CHANGES IN APPARA1t!S 

B.l Superseded Superseded By 

D. 

54AC Retarda· 274AC Retarda­
tion Coil (D) tion Coil (D) 

KS-S058 .... D Re­
sistance (A) 

289-A Plug 

KS .... l3490, L2 Re­
sistance (A) 

2s9 .... a Plug 

DESCRIPTION OF CIRCUIT CHANGES 

D,.l Options "W'" and r~u" were deslgnated 
and rated ")~R. DISc.u and options 

nyu and uzn were added. 

D.2 Notes 115 and 116 were added. 

D.) noptions Usedn table was added .. 

D.4 The 289-A Plug is superseded by 
the 289 ... B Plug. 

E. CHANGES IN TRANSl4liSSION REQUIREt~SNTS 

E.l The transmiision requireme:nt table 
'Was revised to cover the addition 

ot the .274AO retardation coil. 

All other headings under '*Changes"• no 
change, 

l!!> PURPOSE OF CIRCUIT 

1.1 This circuit is used by the PBX at­
,.: tendant in establishing local, een­
'tral office and tie trunk connections"' 

2: WORKIN'G LD1ITS 

-~.1 See range chart. 

FUNCTIONS 

To enable the attendant to talk 
over a PBX cord circuit. 

:h 2 To enable the attendant to dial 
over a PBX cord circuit. · 

ll.3+3 To reduce the intensity of clicks 
:~; ·. to the attendant when a cord is 
, plygged into a station line circuit or 

central office trunk .. 

.3 ,.4 To delay the opening of the short 
circuit on the input coil or re­

ceiver when the dial returns to normal., 

GD-66425-01 
Issue J ... D 
Issue 7-D 

3.,5 To provide a low resistance bridge 
after dialing, 

3 ,6 Provides repeating coil coupling 
to reduce noise. due to unbalanced 

longitudinal currents. 

4., CONNECTING CIRCUITS 

\1.l'hen this circuit is listed on a key 
sheet, the connecting informttion there ... 
on is to be follcn:ved. · 

4 .. 1 Cord Circuit ... SD""'66193-0l 

4. 2 Posit ion Grouping Key Circuit .... 
SD-66273 ... 01 . . 

DESCRIPTION OF OPERATION 

5. TALKiliG ON CORD Cm.CUITS "" FIG,;· l 

When the (TALK AND DIAL) key o.r' an 
associated cord circuit is operated the 
ttTl n, nRl11 , UT2" "R2" and *'ZT 11 les,As of 
the telephone dialing circuits are 
connected to the cord circuit,. closing 
the tip* ring and receiver leads • there­
by affording a talking path for the at­
tendant. 

6 .. OPERATION OF VACUUM TUBE AND 
APP ARA~rus OF FIG,. D 

i!Jhen the (EI'ril) key is normal,. the 
vacuum tube circuit is connected bet1r:een 
the induction coil and the attendant's 
telephone jacks and when the telephone 
set plug is inserted into the attendant•e 
jack and a (TALK AND DIAL) key is oper ... 
ated. rela (TR) operates. closing the 
filament c uit for the vacuum tube. 
Lamp (C) or Resistance (C) in the fila ... 
ment circuit is used to provide a sat ... 
isfactory filament current regulation. 
Due to the high ratio of transformation 
of the input tra.nsforn1er (A) • resistance 
(P) is connected across the output ter­
minals of t·he input transformer to re­
duce the speech voltage input to the va ... · 
cuum tube sufficiently to prevent over ... 

the tube to the extent of pt" o ... 
ducing noticeable distor.tion in speech 
transmission.. After amplificat.ion, by the 
tube the voltage of the speech signal 
is down through the output tran:s ..... 
former Any transient voltage im-

ncross the receiver, such as is 
..... .. ,..,.,. ....... .;,..,. when a cord into a 
station or , has a high 
characteristic would produce ob:... 

clicks in the attendant 1 s 

Pagel 
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CD-661;.25-01 - ISSUE 3-D 

receiver. A high peaked tran-
sient voltage overloads and 
causes it to distort the click; a 
pealt:ed negative transient reduces the 
plate current and thereby decreases t.be 
input to the receiver. 

When the telephone set plug is re­
moved from the attendant's telephone set 
jacks, reJ ay ('rR) releases and the fila­
ment circuit of the vacuum tube is 
opened. In case of trouble in the vac­
uum tube circuit, the (EM) key is operat­
ed. This opens the filament circuit and 
connects the recEd ver to the induction 
coil in the usual .fashion. 

7 • DIALING - FIG., E 

In order to dial on a cord circuit, 
the associated (1~ALK AND DIAL) key is 
operated.. When the dial is moved off 
normal, relay (H) operates, opening the 
attendant's telephone circuit; opening 
a future talking path between the front 
and rear cords of the cord pair vie. the 
"Tl", "Rl", "T2", "R2" leads, operating 
relay (D) and shunting resistance (D) 
around retardation coil (D). The opera­
tion of relay (D l short-circuits the 
parallel combination consisting of re­
sistance (D) and retardation coil (D) • 
provides a locking path for relay {H), 
and operates relays (S) and (R). The 
operation of relay (S) splits the cord 
circuit, leaving the impulse springs of 
the dial connected to the front cord, 
and ground and battery through relay 
(B) to the rear cord. Relay (R) oper­
ated,. short-circuits the input coil or 
the attendant's receiver for a sufficient 
length o.f time to prevent an undesirable 
click when the dial restores after dial­
ing each digit, and to prevent the at­
tendant from hearing the transmission of 
dial pulses. Relay (B) operates over 
the station loop or tru:"'ough the retarda­
tion coil bridge in the cord, in case the 
station has h up., and closes a locking 

' path .for relay S) under control of the 
(TALK AND DIAL) key. Dial iinpulses are 
transmitted over the trunk in the usual 
manner. When the dial is completely re­
stored, relay (D) releases, removing the 
short-circuit from the parallel combina-

-tion consisting of retardation eoil (D) 
. and resistance (D) and releas relays 

(H) and (R). The release of r ay (H) 
· removes resistance. (D) shunt from around 

·retardation coil (D) and closes the at ... 
tendant t s talking circuit. 4rhe release 
of relay (R) opens the shunt on t.he input 
coil-or the attendant's receiver. Re-

-tardation coil (D) now holds the connec­
tion and the front and rear cords are 
connected through condensers (Tll and 
fRl) to enable the station to talk on the 
copnection in case attendant fails to 
r.estore the (TALK AND ) key after 

AND DIAL) key 
and (S) release, 

circuit to normal. 

8.,. TALKING AND DIALING - FIG. 2 

S.,.l New Features Pr~vided by Fig. 2 

F'ig. 2 differs from Figs. 1 and E 
in that the talking condition between · 

the station and the central office after.., 
the diel restores to normal is through ':~ 
a retarde.t ion coil instead of th.rougl1 ~ 
condensers. Another difference is that f 
the bridge after each digit is one 4g 
ohm winding of the retardation coil in­
stead of the 440 ohm windings o.f the 
retardation coil shunted by the 1000 
ohm resistance. The low impe,:iance of 
the retardation '\'i'inding (which is 
further lo'Y.rered the 50 ohm shunt 
on the 1 ... 2 winding at this time) pre ... 
vents a false pulse 1.'/hich might occur 
after each digit and also provides for 
operation w:tth central offices that 
have been arranged for increased range. 
The d-e bridge consisting of one wind ... 
ing of the retardation coil and the 
l8AJ resistance is normally 448 ohms to 
provide for making busy tests on locaJ. · 
calls or incoming trunk calls and to ~ 
avoid taking too much talking battery• 
from the station on the front cord oni 
a local connect ion. 1. 

8.2 Dialing 

\rJhen the dial is moved off:..norma.i . : 
(Assuming a (TALK AND DIAL) key operati.·ed 
and the associated cord in a trunk or' 
tie tru~~ jack), relay (H) operates .fr~m 
the off-normal contact of the dial. · 

1 Relay (H) operated disconnects the l 
"Tl". UR!f'' and nzTn leads from the tel~-1 

phone circuit,. short ... circuit a the 3-lt : 
wtnding of retardation coil (D), and : .. 

-closes the circuit to relay (D).,. (The .. ill.' 
secondary winding of relay (H) is not . · '·;!! .. • used in this circuit ) • ;£ 

Relay (D) operated closes the cir;... {j 
cuit to oper·e. .. te relays. (R) and (S) and. 1.·~ .. connects condenser (Rl) in series with> 
resistance (B) across the station end · · ·. 
of the dial circuit. Resistance (B) ist 
in series with condenser (Rl) to prevent 
a large flow of current through the coh-' 
tacts of relay (D) in case the capacity t 
of the station loop is large. · · · 

Relay (R) operated short-circuits 
the attendant's receiver f'or purposes 
described later. 

Relay (S) operated disconnects the 
station from the trunk battery supply A' 
through the cord ci.rcuit and connects 
the station to the by-pass battery and 



ground supply circuit supplied by re­
J,.,ay (B). Condenser ( Hl) . in s aries 
resistance (B) bridged across the 

station circuit at time reduces 
;~licks to the station 11'Jhich may q,e 

'caused the breaking and reconnecting 

-or talking battery,., 

~ Relay (B) operates in series with 

"the station loop, or if the receiver is 

~not off at the station, in series with 

dthe cord bridge.t (l) short-circuits re ... 
1 i sistance (D} to provide the lov1 res isrtt­
-~ance bridge for holding the trunk when 
:·the dial returns to normal, ( 2) provides 

locking path for relay {S), and ()) 

~,connects winding 1 ... 2 of retardation coil 

(D) across the station loop in series 
-with condenser (Rl). 1-2 winding 

of retardation coil shunted at 

this time by and the J-4 
. winding is shunt!!'Hi {H) con-
. taets to ·prevent hearing 

the dia.l pulse~''' .. 

When the di,::t~.. returns to normal, 
· !l"elay (H) releasil::~~,. (l) removes the 

· hort circuit on the 3-4 winding of re-
rdat ion coil (D) 11 ( 2) reconnects the 
t.elJ<Uim'ti' s telephone circuit to tbe 

·rELEPRONE LABORATORIES., INC,., 

- ISSUE 3-D 

trunk,. and (J) opens the pircuit to 
relay ),. 

) releases slO'Vlly . (l) 
circuit to relay { R) , ( 2) 

removing the ohm shunt from across 

the 1 ... 2 winding of retardation coil (D) * 
restoring the transmission circuit to 

the station through the retardation coil 

'.'Vhich is no'lili· used a.s a repee.t ing coil. 

Relay (R) releases slowly removing 

the short ... eircuit from the attendant"' s 
receiver. This prevents the attendant 

hearing any clicks due to charging or 
diseha.rgi.ng condenser (5) when the cir­

cuit is restored to normal. Resistance 

(A) is bridged across condenser (Rl) to 

dissipate eny remaining between 
digits. 

Upon subsequent operation of' the 
dial the circuit functions in a similar 
manner except that relay (S) is operat­

ed from relay (B) which in turn remain~~ 

operat.ed .!rom the bridge at the station, 

or in the cord circuit. 

When the (TALK AND DIAL) key is re. 
stored, all rela.ys restore to normal,. 


