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CONM:>N SYSTDIS 
DIAL LONG LINE CIRCUIT 

COIIPOS.ITE SIGNALING TYPE B 
TYPE B TB SUPPLY 

, 10R PBX STATION LINm;. 
OR SUBSCRIBER LIMBS IN CROSSBAR, 

PANBL OR S'.tBP BY STEP OFFICE 
WI'l'H OR WifflOU'l' 'J'ELBPHONB REPEATER 

CHANGES 

D. Description of Changes 

D.l 'Ibis circuit is changed to overcome a 
difficulty in the application of ZP 

and ZO options as introduced on issue 22B. 
This change ls made on a no-record basis in 
agreement with WECo and consists of the 
following: 

(a) CAD Fig. 55 and 56 are restored to 
previou: SD issue 21AC. 

(b) CAD Fig. 56 is rated Mfr Disc. and is 
replaced by CAD Fig. 60. CAD Fig. 60 

utilizes i"staller strapping for Hor J 
options to pennit increased circuit 
flexlblli ty._ 

{c) CAD Fig. 55 is modified to show 
application of ZP and ZG options per 

;m issue 22B. 

(d) CAD Pig. 59 1s introduced to permit 
application of ZP option per SD 

issue 22B. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5333-WFH-RDW I 

D.2 ·This circuit is compatible for use 
with Tl carrier equipmen~. Circuit 

Note 102 is changed and Information 
Note 303 ls added to reflect this usage. 

D.3 This circuit is changed to distinguish 
non-record options from record options. 

'Ibis is in accord with the standardizatl~n 
of equipment. common languages .codes as 
requested by the AT&:TCo. The changes are 
as follows: 

(a) Non-record options are now ider.tified 
on the drawing by a square symbol 

instead of a circle. The options 
affected are G,H,J,M,N,ZC, and ZD. 

(b) Non-record options are now identified 
on the. Feature and Option table and 

Record of Changes table by an asterisk 
adjacent to each non-record option. 'lhe 
note• non-record option appears below each 
table. 

(c) On Record of Changes table an entry 
is shown only in the use column for 

no~-record options. 
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CW SiSIEIIS 
DIAL I..Oal LillE c""'DUJ,.._,...,..IT-

aJlll0$ITE SIGIIALIID ffPE B 
TYi£ B TB SUPPLY 

JIOil PF.I STATIWI I.DES 
ml SUBSCIUBER LIIES D CRaiSBAR:i, 

PAUL !>R STEP BY STEP OffICE 
VI'III ml iiI'l'H!JJT ~mt: REPKATRll 

D. Descriptf.on ;:,f' Changes 

n.1 '!he T and R lead IIDP corA11ect:lng 1nt'o:naat1on to the Aln.111.&ry 
Long L1ne Ci.rcult 1n CAD Pig. 58 f.s aod1f'1ed on a no-record 

basis. 

BELL TELEPBmlE LABORATORIES. DICORPORATED 

DEPr 5333-IIPII-RDI 

Prlnt~d :ln U.S.A. 
P·:e;~ i 
l Pa&~ 



) 

'---

. ) 

CIRCUIT DESCRIPI'ION CD-96252-01 
ISSUE 8D 

APPENDIX 3B 
DWG 1SSUE.22B 

COMMON SYS'l'EMS 
DIAL LONG LINE CIRCUIT 

COMPOSITE SIGNAL~NG TYPE B 
TYPE B TB SJPPLY 

FOR PBX STATICN LINES 
OR SUBSCRIBER LINES IN CROSSBAR, 

PANEL ,OR STEP. BY STEP OFFICE 
WITH OR WITHOlJT TELEPHONE REPEATER 

CHANGES 

B. Cnan5es in Apparatus 

B.l ~ 
C Diode 446F Fig, D, E 
ZP Cp~ ic:1 

B.2 SUPERSEDED 

B Resistor 18FS 
E Option, Fig. l 

C Resistor 18KF 
E Optior., Fig. 1 

SUPERSEDED BY 

E Resistor 145A 
ZE Option, Fig. l 

c .. C:1a:1:::-e:;.. ::!.:: Circuit Re uirements Other 
Than Th::se aused by C anges in Apparatus 

C.l The ~fter scak current flow require-
~ent fer relay A ls changed from 190 ma 

to lOC ma to ~ow the correct value. 

D. Description of Changes 

:C. l The following changes are made to 
arrange this circuit for use in a 

loop start Si€naling circuit employing 
E3B/E1L SF units to provide improved foreign 
exchange service: 

Fig. D and E 

(a) The C dioc.;,, 

iii?ig. A 

is added at 3T(R) relay. 

(b) Croes-ccnnertions to the 4-wire 
termi~ating circuit are added per 

~LI, TELEP.:.fONE LABORATORIES, JNCORPCHAT:C:::l 

rE~T ~332-WFH-HHA 

Z-P option for the Tl, Rl leads from 
Fig. 1. 

( c) Circuit Note 111 is added. 

D.2 T and R leads from 2T, 2B(R) relay, 
Fig, Ct D~ E, and F; are added to 

provide co:nnectioqs to the A,uxlliary Loni;r, 
Line Circui't, SD-1E043-0l, when TOUCH-TO~IB 
to dial pulse conversion is required. 

D.3 The Band C resistors in Fig. l are 
• replaced by the E resister. This cost 

reduction item is covered by the ZE ::;,pt1on. 

D.4 To eliminate a possible cause of ring-
ing induction pickup, when this cir­

cuit is equipped for ringing trip, the num­
ber 2 lead between CAD Fig. 56 and 57 is 
labeled critical and is shown in a separate 
cable. 

D.5 The B, Bl, G, and 01 leads, shown with 
a ZG option'in Fig. E, are added tc 

prcvid~ connections to the Patching.Package 
Application Schematic, 1SD-99405-0l. This 
change will permit the restoration of ser­
vice on failed private line service com­
ponents at the private line testboard 
No; 22A. 

F. Changes in cD·sections 

F.l 

4.13 

Under Connecting Ci~cuits, add: 

Auxiliary Long Line Circuit -
SD-1E043-01. 

4.14 Patching Package Application 
Schemati_c - sn-99405-01. 
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CIR:UIT DESCRIPl'ION 

CHANOES 

COMMON_SYSTEMS 
DIAL LONG LINE CIRCUrf 

COfllPOSITE SIGNALING TYPE B 
TYPE B TB SUPPtY _ 

P'OR PBX STATION LINES 
dR SUBSCRIBER LINES Df -CROSSBAR. 

PANEL OR S~"EP BY STEP OFFICE 
WITH OR WITHCX."T TELEPHONE REPEATER 

p. Df•cr1pt1on ot Changes 

.D.l The tallowing c~nges are 11111de to correct the ringing trip 
teature which 1• inoperative for Nl or O carrier operation: 

(a) 1'1.g. E - ZC and ZD option wiring 1s added at 7T(R) relay. 

(b) Pig. D - ZC and ZD option wiring is added at 7TF(R) relay. 

(c) Fig. a - ZC and ZD option wiring is added at 7.7B(TP) re-
lay. 

D.2 C1rcu1~ Note 110 is added. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5332-WFH-HHA 

CD-96252-01 
ISSUE 8D 

APPENDIX 2AC 
I7flG ISSUE 21AC 
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CIRCUIT IESCRIPTION 

COMMON SYSTEMS 
DIAL LONG LINE CIRCUIT 

COMPOSITE SIGNALING TYPE B 
TYPE B TALK BAT. SUPPLY 
FOR PBX STATION LINES 

OR SUBSCRIBER LINF.S IN CROSSBAR, 
PANEL OR STEP BY STEP OFFICE 

WITH OR WITHOUT TELEPHONE REPEATER 

CHANGES 

B. CHANGES IN APP ft.RATUS 

B.l Removed 

TP-AJ49 Relay 

Replaced By 

TP-AG-58 Relay 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT. 5336-BAF-EVDL-EB 
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CIRCUIT IBSCH.IP'~ION CD-96252-01 
Iaaue 8D 

DWg. Iaaue 19D 

C('lllll(lfSYS'?EJIIS 
DIAL L<IRl LINE CIRCUIT 

C<W'OSITB SIOlf.ALING TYPE B 
TYPE B T.B. SUPPLY 

POR PBX 3'1"ATION LDIE3 
OR SUBSCR.TBKR LIDS IN CROOSBAR 

PAMKL OR STEP BY S'l'KP OFFICE 
WITH OR VlTHOU'l' TEIBPH<Jm REPEATER 

CJfAIIOIIS 

A. CJWIOED MID ADrltD FURC'l'I<IIS 

A.l A ac,tor start lead ls added. 

A.2 A tr1.pplng relay le added. 

B. CIIAIIOHS Ill APPARATUS 

B.l Added 

B.2 

B.3 

491 (TP) relay Fl.g. G 

Added 

KS-15724, L2 Mode Figs. C, D, E or 
p {Option B) 

superseded 

Resistors B I: C 
18Jm I: 19R'I' 
Option P 

superseded oy 

ReslstoI'5 B c!: C 
18ps & 18KF 
Option E 

IIISCRIPTIOII Ol' CDICUl'l CBANOES 

D.l 

D.2 

In Pig. 1, reeiotor Band care 
changed to reduce cost. 

Pig. G ls added to provide a trigg­
ing relay. 

D.3 In Figs. C, D, E or F Option B ls 
added. Option Bis to provide a 

aotor start lead. 

o.lJ Circuit Note 102 is revised to repeat 
Is-19D and to remove reference to 

Option N under line and balancing repeat­
ing coil coil and compromise networK cir­
cuit. 

1. PURPOSE OF CIRCUIT 

1.1 This circuit ls for ~seas a dial 
long line circuit for subscriber•s 

line circuit, PBX trunk or PBX station 
circuit at the office near the subscriber. 
Dial pulsing and supervision is over a com­
posite signaling circuit to tt.~ crossbar, 
panel or step-by-step central ofi'ice. 

2. VORKDfO LIMITS 

2.1 1118X1mum extenial conductor loop re­
sistance for cliallng - 3,000 ohms. 

2.2 Max1ala external circuit loop resist­
ance for supervision - 3,100 ohaa. 

2.3 Maximum subset capacity 1.35 NP. 

2.4 M1.nl111Ua insulation resistance -
15,000 ohas. 

2.5 Dial speed 8-11 P.P.s. 

3. PUNCTIOMS 

3.1 Provides for repeating di.al pulses 
and supervisory si~la .froa the sub­

scribers line over a signaling circuit to 
the di.al long line circu1.t 1n the distant 
office. 

3.2 Provides for applying local ringing 
current to the line or trunk under 

cont-rol or s1.gnals over the signaling cir­
cuit. 

3.3 Provides transaitter oattery supply 
to the station. 

J.4 Provides f'or tr1pp1.ng local ringi.ng 
current during the silent interval. 

3.5 Provides means i:or protecting the re-
sistance lamp aplnst high voltage 

induce~ on the line. 

3.6 Provides for testing the polar relay. 

3.7 Provides for controlling a vo1ce 
repeater in the same office. 

J.B Provide a motor start. lead. 

3.9 Provides a tripping relay to trip 
during the ringin~ period. 

4. CONNECTING CIRCUITS 

When this circuit ls listed on a key­
sheet the connecting :Information thereon 
is to be i'ollowed. 
4.01 Dial Subscribers Set. 

4.02 -Loop Signaling PBX Trunk Circuit -
SD-66013-01.* 

4.03 Repeating Coil Circuit - SD-6o782-02.• 

"Typical Circuits 

Printed in U.S. A. Page 1 
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ll.CM Slll)lu SJwwaJJng ,;lrcu1t; -
SD-95)51-01. • • 

ll.05 Ccllpoa1te S1.gnal1.ng CJ.rcuJ.t -
SD-95()26-01.• 

ll.o6 C0111poa1.te set and RepeaUJmg Coli Clr­
cirl.t - SJ>-9500\-01. 

,.07 Repeat1og con and Collprcalae ..-t. 
Cl.rcu1.t - SJ>-95015-01. 

ll.08 Y3 a.pt . .&ppllc. Scbea - SD-951,~l.. 

'1.09 "1- caft"l.er Appllc. Sebaa. -
SD-95121-01. 

11.10 Pi1tcb1.ng Jack Ckt. - SD-59329-01.• 

11.11 11-¥1.I'e Te:nd.natlng set - SD-961163-01. 

11.12 . L1.ne and Balanc:l.ng Repeat;:l.ng Coll 
Ckt. - SD-96452-01. 

-Tff,lcal Circuits 

DESCRift'I(II a, m'DM'Iml 

5. CALL Jl'IICII SUBSCRIBKR 

llben the subscribers rece1Yer J.a re­
aoved :rroa the sw1.tchbook or tbe pm at­
tendant 1.naerts the plug o:r a cord 1n the 
Pm t:rvnk Jack associated 111.th thJ.a c1rcul.t 
the loap la cloaed operat!.ng rela7 (P). 
J1ela7 (P) operated. reaovea gJ."OIBld and con­
nects battery through reaJ.atance lamp •B" 
to lead •'ff' toward the s18Jlllllng clrcul.t. 
Battery Oil lead ·II" elgnala the • long line 
cJ.rcu1.t at the d::latant end or the atpall.ng 
c1.rcu1.1. and the dial o:rn.ce c1rcu!.t 1a pre­
pared :ror rece1Y1.ng pulses. 1fben dial tone 
la beard the subscriber or Pm attendant 
di.ala in the usual -.mer .and relay (P) l'ol-
10118 the dlal pulses alternatel7 connect.tng 
battery and ground to l.ead •II" to ope-rate 
the circuit at the d1al central o:r:r1ce •. 
When the subscriber dlaconnecta. rela7 (P) 
releaaea the connection at the d1etant end 
and restore the circuit to ~l. 

, 6. CALL PR<II CElft'RAL <ffICB 

llhen the sl.!bscriber connected to Ulla 
clrcult 1s called :r:roa the central. orttce 
the long 11.ne circuit at the d1atant end 
f'unctlooa to operate the s1gnallng circu1t 
in step with r1.ngtng current. 

F~. C (1u·r. Dlsc.) or P 

Ground on lead •g■ t'rca the a1.BJ18l.J.ng 
t!lrcult in step with the ringing currer,t: 
t'roa the d.1.atant end operates re lay ( R) to 
( 1) apply local ringing current to the sub­
scribers llne and (2) 111.th Q>t10ll B etana 
the r1..ngulg aachine 

ftg. B 

JlillmYBl Cl£ gn,lllld t'roa lead •-- 1n 
._ Id.th the rJ ngj11g current release re­
la7 (B) to apply local ringing~ 

Plga. D (Jlt'r. _D1.sc.) or E 

Beaonl of' ground lead •:g• 1n step 
111.th the -rtngjng current :traa the dletant 
end rel.eases relay (K) llb1.cb (1) operates 
relay ( R) to apply local r1_pg:1 ng and ( 2) 
Id.th Q>tlon B atarta the ringing .. cbJ.J:a. 

7- CALLAJISIIERKD 

7.1 llhen the subscriber ana•ra• the 
loop ls closed and during the a1.len.t 

1nte"81 the circuit la cloaed :ror opent-
1.ng relay (P). Relay (P) operated. re­
a,,,ea ground and comwct.a batteI7 through 
res1.atance l.allp •B• to lead •r to aipal 
the dl.stant end and trip rlng1ng. Vben 

. the subscriber disc<mnects relay !P) re­
leases connecting ground to lead rt' and 
:restoring the circuit to no:z.wal. Ground 
c:m lead •,r retum.s a dlaconnect a1gnal 
over the slgnalulg circuit to the call1.ng 
operator. 

7.2 (Trip during rlng1ng i.nternl) 

When tbe subscr1.ber anawera relay TP 
operates on I.ta priMr., w:tndJng~. Rllay TP 
operated (1.) releases relay ·R .and (2) loclm 
operated to lead E. Belay R rel.eaaed. 
cannects the loop to operate rela7 P. Ill­
lay P operated changes the cond1t1on on 
lead II .r.roa _ground to battery to algnal 
the dl.stant end to trip rlngJng~ Relay TP. 
•1.11 release when the dJ..stant end reaovea 
ground f'roa lead E. Whan the aubacriber 
disconnects relay P re:ieasea caimtctlng 
ground_to lead Mand reator'.lng the c1.rcuJ.t 
to noraal. 

Cill::UIT EQUIPPED VITB TKLKPH<IIB 
RBPBATERS ( OP'l'ICJI Y) 

When (l>tion •y■ ls r-.. :rm.~d. rela:, 
(B) keeps a abort circuit an the repeater 
11.na and network leads to p:;.«eYent repeater 
slngl.ng lllbile the circuit is nonel. Vben 
the loop ls closed, relay {A) operates 1n 
aeri~s with relay (P} 1n turn operating re­
lay {B). Relay {B} operated reaovea the 
short c.1.rcult rrom the repeater to pera1.t 
transaiss1.oo. When the PBX operator or 
subscr1.ber dials. relay (A) follaaa the 
di.al pulses and operates relay (C} througb 
contacts of' relay (B) opereted. Relays (B) 
and (C) be:l.ng slow releas1.ng reaaln opereted 
during pulsing and rela;r !<::) operated re­
c1oses the short circuit on the repeater to 
prevent possible s1.ng:lng during d1.a11..ng. · 
Arter d.1.aling and while the loop la closed. 
relay (A) reaalns operated to hold relay 

( 

-----•. 

( 

( 

=( 



CJ>-96252-01 - ISSUB.8D 

(B) operated and relay (C) releases. When 
the subscriber dJ.sconnects., relay (A) re­
leases in tum releasing relay (B) to re­
apply the short circuit on the repeater. 

9- TESTING 

Resistance lamp (A) is provided when 
a vacuua tube base and straps as shown are 
included in the base. Vben the lamp ls 
reaoved rroa the socket., points are pro­
v1.ded ror connecting the test set 1.'or test­
ing and adjusting relay (P). 

When lamp (A} 1.s removed rrom the clr­
cul t., varistor (A) of Fig. 2., when rur­
ni.shed., rema:tns connected to the "Pl" wind­
ing of relay (P)., but its resistance under 
the test condition ls high enough so its 
errect may be neglected when testl.ng the 
•p1• wlmllng. The "B" and •en resistances 
reaain connected to the "s• wiring of' relay 
(P) and their ef'rect ls ca.pensated ror in 
the test current f'lo.• reG.Uirements. 

10. MISCELI \F OUS 

Pig. 2 or 4 is rurnished when required 
to protect the filaments of resistance lamp 
(A) and the wind.1.nga or relay {P) on lines 
which •Y be exposed to electrical dJ.sturb­
ances and high voltages which would cause 
the rt.laments to bum out. Fig. 2 provides 
abwita around the laq> r11aaents and relay 
windings to prevent the voltage rising 
atiove the capabillt:, of' the lamp and relay. 
11ora14 the vanator resiatanoe 1a ao high 
that 1t bas no errect upon the'circult op­
erat1Clll but when the voltage r:tsea above 
50 volte the raa1atance drcl}e quJ.te l«- and 
holds the voltage drop across the lamp and 
relay to a value below that which would 
cauae the t'llanents to bum out or relay 
to breakdown. 

BELL TKIBPHCIIB LABORATORIES., IJfCORPORATED 

IEPT. 5332-WVS-HFH-MD 

Pig. 3 ls .rum1shed when the asso­
ciated conrpos1te slgnall.ng circuit ls 
equ1.pped with 209 type rel.ays., or when thla 
circuit ls used with Ml or O carrier con­
nected on a 2-wire basis. Repeating coll 
(A) serves as the battery .reed coll .ror the 
subscriber 11.ne and prevents current 
changes and line surges .rrom a.r.recting the 
signaling circuit relays and giving .raise 
signals. 

Flgs. C, D (Jtf'r. D1.sc.) B or F 

Condenser (B) 1n series with the sec­
ondary w:lnding or relay (R) or resistance 
(n) 1s used to prevent the raise operation 
01· relay {P) during ringing when relay (R) 
ft'leases during the silent lnterv.al. When 
relay (R) is operated., condenser (B) ls 
charged .rroa ground through contacts o.r 
relay (R) and the secondary wind.1ng or • 
resistance (D) to battery through one .flla­
aent o.r laJIII) (A). When relay (R) releases 
during the silent interval the voltage built 
up on the subscrlber3 line ls d1scharpd 
into the operate windings o.r rela7 (P) in 
the dlrect1.on tending to operate it. Under 
this cond1t1.on condenser (B) ls charged 1n 
the opposite direction through the •s• wlnd~ 
1ng or reiay {P) and in parallel with the 
b1.as1ng resistance. This charging current 
in thens". winding opposes the rise o.r cur­
rent in the operate w1.nd1nga and preven~ 
the raise operation or relay {P). 

Pig. B 

Condenser (B) in series with resist­
ance (D) operates as above except that the· 
operate and re lease condl tiona or relay ( R) 
are reversed. 
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