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CIRCUIT DESCRIFTION 

CHANGES 

• 

COMMON SYSTEMS 
DIAL LONG LINE CIRCUIT 
10 OR 20 PPS REPEATING 

FOR SUBSCRIBER LINES, PBX STATION LINES 
nR PBX MANUAL SELECTED TRUNK~ 

DIAL CENTRAL OFFICE OR PBX 

D. Description of Circuit Changes 

D.l ZN option ic. provided as a record option for 48V operation, 
and ZP option is added to provide for 72V operation to 

increase the range. 

D.2 ZQ option is provided as a record option to rate 14A 
resistance lamp as Mfr Disc. and ZR option is added as 

Standard replacin1: ZQ option to provide 14B resistance lamp to 
limit loop current. 

0.3 Notes 101, 102, 106, and Figures and Option Table are 
modified. 

D.4 Equipment Note 207 is added. 

0.5 Rating of circuit is changed from AT&TCo Standard to Mfr 
Disc. 

D.6 This action is initiated as part of a program to reduce the 
number of D11 circuits which have little or no demand. 
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FC,R SCBSCRIBER LINES, PBX STATION LINES 
OR P3X MANUAL SELECTED TRUJ1rKS 

DIAL CENTRAi. OFFICE Oh PB.'< 
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2 

2 

loop resis:a~~e c~er ih~~=­
supervision, a:n·J ring~r-6 .=::'...§,;r.sls, :'-,?l./ :..e 
properly transmitted and rece~ved be~~een a 
central cffice er PBX ar.:: s. ,s:a<::L,;-,, 
between a ,::en t ral of':' ice a::,:5 a P.BX _ 

2. GENERAL illE'Ii-lOD '.)f OPEE!'\'I.::C,J; 

2.01 This circuit receives ::!13:;_ ;;1.,lse a~j 

supervisory si 6nals f:r:r:1 t:,e st,.ticc 
end and repeats them, by means of these~-

sitive F relay, toward the central office 
or PBX. 

RINGING 

2, 02 ',1/:~e;:; ringing current is received froi~ 
':he central offi,:::e or PEX, re.1.ay R L, 

cperatej cauEing the operation of relay RI, 
Relay Rl ce:rn:ects r:Lnging current tc:ward t,1e 
:;tat1C:I~ ., 

2 .03 Three different ringing arr,1ngements 
2.re ava~":..able as fo::.:ows: 

\b) ~ ±1C5 vclt repeated ringing ~i~h trip­
ping during the si:e~t period by 0~­

?r&ti~~ 1~f relay P. 

(.;.,. Ac :~i•~- ·->:..-83-vo.:t 2D cycJ.e ac ax~.u 
sup 12ri::iposed de ringing with trippiE?; 

d 1~r~ rhe ~1ng1ng interval by operatic~ 
of relay 7P and during the silent t~te~;a~ 
t~· ·~9s~s:i~~ ~r rela~, P. 

:::::t sbc.u.J..d t,E r1oted tLat 2.rrangement (c) r:~­
q~~=~c t~e ~se cf appJ.i~ue ~nit J99236F ~nd 

SE1~'.:'I01': _II _-_LETAILED DESCFIPTION 

T::iE CENTRAL OFFIC:S OR pn,x 

~.01 When :~e line terminal associated witn 
-;~~ ~~~~uit in the central office or 

~1a~-type f7X is seized, or when the plug is 
!. nserte~ i:; 1~he station line jack of the PBX 
s :,c:Lc·; ::.1:·:e ::irc;.iit and ringing current is 
c1.p:;:.'..~~.'. •:c: th2 line, relay R operates. 
Relay? ~era~ed closes the circuit tc 
:::-e ~-·J.Y .~: ·,:,·" i: -, ., ,,11th M or ZE opt l on, conr,e•2. t" 
f~esh '~-;lr~ current to the line to r1rg 
~~e ~= ,· statlcn. Wi~h ~1 ~ptton, 
.... , ,-__y be -;;ripped d.!rL·,g tile ,c;ile:, 

ZE c.ption, ringirg can be 
·:Jo t;-1 :he r~.:!gir\,~ 8...1---:1j tht 

~~en cp~io?1 ZE is provijea 
~~,J :r~~2:· a~swe~s during the ring-
~-~1_; - •• _ .1~-ay 7P cperates, operating 
t'.1,~ .:c:,· '.I'.,., ... :/~_ce tripping circui:, short 
ci:.::c..:.:~:Lns .::opacitcr D and r.elay R which 
~el2as0s, ?~j ahort circuiting its own 
seJcnd~ry ~lnding to aid in making this 
:·el2.y :clc;·,: 1.'elease, Capacitor E provides 
f,Jc' by;:ass-"..ne: ringing arcund the winding o:' 
relay :F to ~inimize any reduction in ring­
ing range and to increase the slow-release 
':ime of rel~y TP. Relay R released in turn 
relea3es relay Rl which completes the 
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operating circuit of relay P, Rela~ P 
operated maintains the loop to the central 
office when relay TP releases. When this 
circuit ::.s used for a long subscriber line, 
or when the -::ombir.ation of PBX trunk loop 
~~d station loop is within the tripping range 
of t!1e office, N option with ':ypass ringing 
may ~e provided in the case o~ the long sub­
scriber ~ine to provide narty line ringing 
lf' required, and to pro·J'.ce t:2ipping durir,g 
~.Jie r.ir1.~!ng perlod. 

l. 1)2 'l'his ~ :'..rcui t uses a 239·· or 280-type 
relay witt1 a permanent electrlc&l bi&s 

,,:.-·,../•,•, tYic'.-~C~ :--jp\·:,;:,;•~-: ~s;.<s-t•·1 t1~~•·(, -:'•'
1 

--·-·:• •.':_
1 

, .: .! .::t _;_ {:•'.,'. ::. f ~~ ~~-. '7he "ct las .1 r:g .1;:Lr1r:. j_ ... ~ ~- .::. ~ 

c":"fe-:::t:~.--,t _: __ :. '".:.;c- r1:--1/-~tr.f? c~·-L,jJ_·.'.~:t,·.~•:•~,. 

.J_) ~b.~~ reJ.ay \l t2 opera~edJ cacacitcr 
C -\ s c.t.-.:11" geci to 42 volts . When rlng-

~ s~ops and relay R~ releases, the voltage 
'L0rsu on the line toward the station or 
:?Et~.~ ~·:.cgethe1, ,."'·:.tr~ th8t en the capsc:it;--,r in 
cerles wit~ the ringer a~d the ringing 
-_, "'ir.:.::ze. dt::,c:1.?.J.r•<.es iri.tv -r:n.e line wind:1..7;g.s :,,f 

:: ~~--= ~1: D ~ ter!d 1::g tc c ;:,era te 1 t. 7J":1.d er this 
~:: ... n-,~1t:.,:>r2, c2_:-:<:1 .. c.ltor C shu·~·\ts the ::;ePlEs 
··:l.s:: .! E~~-:. ::-:tri:--:F. 8...rd ~t.ar,~e~ th:::-(Y:.l.i,;~71 the 
:.,·' ? 1-.. 1.-\1:: ... :,-~J\r.. -~~ppr·0x:.c;~2tE-l::;" r1r:: ·~o2.tt~ t1:, 
- 0~-:·--ctic,:-: ::p·,.,c,;3:~_-c.t: "tc the c~·i:-.i.:•g~ ·shicr1 it 

,1e:i.d ,men relay Rl was operated, T'ne effect 
,~ t~is ch~rging c~rrent 1~ the Eecondary 
-;~·:di~-? ~s !c oppose ~he rise in current in 
~~e ~rin~ry Aindings and prevent the front 
c:cnt.ar_:t, c~lcsul'e of re~o.y P,. 

, . ~! :Relay R 1s co,.-,nected chrcugh the ba,~l~ 
con~act 2f relay P to avoid chang~ng 

Le d1a.rge on capaci tcr D while the attendant 
at station ~s dialing. This prevents false 
--;.e!:'8 •:io::. ,Jf rela,y R ~ 

l~~~ As descr!bed above, provision is made 
a. ~he end of the ringing period to 

)re~,:(:1_,·c t:".le :~21.se cper-:=1-c:ton cf reJay P ·,vhen 
.'i. 1 1~.~Lt~ el:<1.":'.'':.n:. ts t:lsconr:.e2ted frorr~ t·ne li.ne 
,_.,y tLt:· reJe;.:u_:9 of' l"f.~2.ay Rl. Under ex·c,reme 
.-:·,nci j t. ion;:=:, ~•e :a:-.,~ P ;-;-.c.::,,~ operate rr..oruentarily -~ 
·:;·:-r_ :J1e inter 1.:al ot its clos1.u ... e is net su.ffi-

~-c,:,t -:-_,() c;.,·e::·c...te the trl.pping relay in t.:'1e 
!:er ,:-r2: office ri::-1g='-.ng 81rcu1t. 

". CJ,LLS FRor,; DIAL STATTON, PBX ATTENDANT' 
CF PBX: STATION 

CA:.LS ORI 'J]l 1iP.'IED BY THE STATION 

:-_ , Y, '?::1en ;~he rec e .:_ ver is removed from the 
switchhook at the station, relay P 

"'J'°c'2Vcs a; c 7 oses the: loop toward the 
cen·~1'a1 ,):'1' '. c_:.e. When dial tone is heard, 
r,)> ,;:,,-,tion uials lr, the usi..al manner. 

•iay P fellows the dial pulses, repeating 
c~ ~o the cen~ral cf:1ce. 

When the attendant inserts the plug of 
L.he cord into the PBX trunk jack which 

is associated with this equipment, relay P 

Pege 2 

ope!'ates and cloees the ·ioop towara ':.he 
central office. When dial tone iB heEWd ,, 
the attendar,t·d1als in t'.le usual manner ar-:: 
relay P follow~ the dial p~lses, :epeat1ng 
them to the central office" The attend1rnt 
may dial with either a 10- or 2C-PPS dial. 

?.· ~ 03 Wher: '·'.~h.i ~.i C :t::."''(, -- ~ _, .... ~ 'i.) sed 9.S a mLCl:1? 

line c~rcui~ ~n ar ex~ensi0n from 3 
C lal 'Jr· :!18.~:-~ual ?EX ··~:c 2. r~·: ~ular si..;.b scri ~~~:::· 
teiepho~eJ the c1J0ra~1-~~ (if t~s 8lrc~i~ j_~ 

th~ saP2 as ·1he;1 :.:2e~ E8 a central office 

l . WC ?J:IN G LIMITS 

lCJ PPS 20 PPS 
Mc~xJ_rnum Con- .. 

c•_;_et01° ·Loop 
F'e;:;istance 300c ohms 2000 oh:~,·· 

Ms,::imc1:11 
E.octernal 
Circuit 
1::--op 

JV1inimum 
I::isulation 
Resistance 

3100 ohr: ,_ 

3C,OOO oh;n.· 

Maximuu1 Externa::. 

RLtg.l.ng Plant 
Ha 1J1ng 4~--to 
5~:-\'"clt Super-
1G,posi2:i; 
.">1,tte::-·,y 

R2..r t;i.~ib Pla..~t 
h::.v:1..n_c 36-tc 
~::-Vclt Super­
:!.r:posing 
Bcttery 

Circuit Loop 

2400 ohms 

1.04 For interconnecting information, see 
co~patibility application schematic, 

SD-99../21-01, fer the transmission system to 
wt~ch ~cnnections are to be nade. 

l. CS ReJ..:iy P Biasing Ap.,lications -Select iv 
tc ~e Made Unless Otherwise Noted (See 
l:!s-J:.e l. O 

'Iype of 
C:'fice 

dXS 

£ill.Plication Bias Resister 

Single 
Circuit 

'Tandem 
Circuits 

10,000 ohms 

5-,000 ohms 
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Type of 
Office Application Bias Resistor 

Panel, 
Crossbar, 
or ESS 

Single 
Circuit 

Tandem 
Circuit 

10,000 ohms 

10,000 ohms or 
16,500 ohms 
for loops 
exceeding 
5000 ohms 

2. FUNCTIONAL DESIGNATIONS 

2.01 Relays 

Designation 

p 

Rl 

TP 

R 

2 .02 Lamp 

De sign a tion 

Resistance 
Lamp A 

2.03 Resistors 

Designation 

A 

Meaning 

Responds to seizure and 
dialing by station. 

Applies ringing current 
toward station. 

Trips relayed superimposed 
ringing when station answers 
during the ringing interval. 

Responds to ringing and 
causes operation of 
relay Rl. 

Meaning 

Limits current through wind­
ings of relay P during 
trouble conditicns. 

Compensating resistance to 
prevent saturation of 
CO relay. 

B Provides bias for relay Pas 

2.04 Capacitors 

compensation for reactive 
effects of long cable l~ops 

Designation Meaning 

B Transffiission bypass 

E Bypasses ac ringing aro;1,..:::i 
relay TP winding. 

Cl,C2 Neutralizes discharge cf :1ne 
when relay Rl releases, th~ 0 

preventing false opera:icn 
of relay P. 

D Blocks de component of 
machine ringing from 
relay R winding. 

3 . FUNCTIONS 

3.01 To provide for repeating dial pulses 
(10 PPS) on station dialed calls 

·through a manual PBX or the manual section 
of a dial PBX into a central office. 

3.02 To provide means for repeating dial 
pulses (10 or 20 PPS) on attendant 

dialed calls to a central office. 

3.03· To provide transmitter battery supply 
to the station. 

3 .04 'I'o relay swltchhook supervision. 

3.05 To arrange for relayed or bypassed 
ringing. 

3.06 To trip ringing during the ringing 
interval. 

4, CONNECTING CIRCUITS 

(a) Standard Subscribers Set. 

(b) Dial Subscribers Line Circuit -
SD-32133-01 (typical). 

(c) PBX Station Line Circuit -
SD-66715-01 (typical). 

(d) Long Line Circuit - SD-96034-01 
( typi-cal) . 

·,. 
(e) Central Office Trunk Circuit -

SD-66617-01 (typical). 

(f) 4-Wire Term Set - SD-97130-0l. 

(g) Auxiliary Long Line Cirg__uit -
SD-1E043-0l (TOUCH-TONEBICalling). 

5. PROTECTIOK 

RESISTANCE LAMP PROTECTION 

5,01 Resiatance lamp A ~as a high-enough 
re.slscance to be self'~_prctecting 

agaD1st the office voltage. _However, under 
certain line conditions on lines which may 
be .2xp::>s::d ·,:;s electrical disturbances, 
vol';age.: :::2y be impressed upon the lamp 
whic~ wr~:d ~~use its filament to burn out. 
~:.e u.sEc c,~ ···:ec, 2 provides shunts e.round the 
:a~p f~la~'.-~ .s to prevent the voltage ~rJ~ 
rising ajcve cne capability of the lamp. 
:·iorrr.ally the resistance of the varistor is 
so high as to have no effect upon the cir­
cuit operation, but when the voltage rises 
above 50 volts the resistance drops to a 
very low value, which holds the voltage be­
low a value which would tend to burn out 
the filaments of the lamp. 
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6. TESTING 

v 

CD-96234-01 

'IESTU:G THE POLARIZED P RELAY 
'q 

ti.Cl Resistance lamp A is provided with a 
electron-tube base so that it can b~ 

~emoved from the socket to provide a point 
where the test set can be c,nnected for test· 
ing a.r,d readjusting relay P, The test set 
~ay be connected to the tube socket by using 
a 332A tool. 

5.02 With relay P connected in the circuit 
and resistance lamp A removed from the 

~=~!(et~ 2lJ sh~n~s or t~e s~eza~lng w1~dingr 
••• / : 2 lc.j· P a re :.eec:l) ·.; eG _, i;..; i -c:.1 t .tte ::· x-..: er:, r 1 or: 
cf var~stcr A ~~e~ it is e~u:.pped wlth Fig. 2 
-~:i1:5 tI'"'•e s-2cc!'1dary 1.\.~riGlr::g o:' rElay Rl. :rte 
r?sistance 01' varistor A under the test con­
dition is so high as to have no effect upon 
:'1e meter- reacii,,1'; and no appreciable effect 
~po:1 the amount of currerit flowing through 
't:1e Pl winding of relay P. The shunt of the 
secondary w!nding of relay Rl en relay P has 
a siight; effect when current is applied in 
the direction with the reversal key normal 
in tlw ":;est set. This ib compensated for in 
:he v~lue ~ndicated ~nder the test condition. 
Wje~ tn~ ~eve~sal key ts operated, this shunt 
:!. .. ~- ~·e~:1u-.,.eJ and tnere is a different r~ading 
L:·, :lie -cest set, 'out this does not affect the 
,:::apabiJ.1 ty of tne relay in the circuit and 
this cha~ge in current should be disregarded. 

SECTIOI; IV - REASONS FOR REISSUE 

B. Ch2ru;es In Apparatus 

Resistor B l06A -
5000 ohms -
ZF option 

Resistor B 106A -
10, ,)OO ohms -
ZF option 

Superseded By 

Resistor B 221A -
4990 ohms -
ZG option 

Resistor B 221A -
10,000 ohms -
za-option 
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D. Description of Changes 

D.l This circuit is co;npatible for use ,, 
24V4 repeaters in accordance with 

restrictions detailed in the V4 repeater 
signaling ccmpatib111.ty schernat1c, 
SD-99421-01. Ir F'g .l ':he f~:l!'JWing ,:::.,r,c,'• 
changes refle~~ ~h~: ~s~~e: 

\a) ZH, and Zl op::.io!, des1gnati~ BI'E: 
added to the ':' a;id R leads. ~:JI' ,, 

'';(A.: 

(b) ZJ .optton designa~ion is added at r,,, 
A capac:!.-~or .. 

D ,c F,.,r oertain iipr.lica.tior;s of V4 signa.::-
ing systems it has been found that 

longitudinal voltages, arising from the 
simplexing cf cable pairs, can be converted 
to metallic noise. This noise can be ade­
quately rejected by connecting this circui: 
between the A/Band SX/SXl leads of the 
4-·wire terminating set. In Fig. 1 the fol-· 
:owing circuit changes are made to reflect 
this modification: 

(a) ZL and ZM options wiring to the 4-wi~~ 
terminating circuit is added. 

(b) ZK option wiring straps are added at 
the A repeat coil. 

This ci:rcuit arrangement provides for an 
improved return loss because the repeat coil 
is removed from the transmission path. Thi~ 
arrangement also improves the stability of 
the transmisaion circuits because the loop 
is not opened during dialing or when the 
dial. long line circuit is idle. The p:..ilsir,g 
capability of this circuit is unaffected 
under tllis usage. 

D .3 Ci.~cuit Note llO and Information Note 
30;~ are added. 

D .4 T:-w apparatus codes for the B resistorc:; 
are changed per ZF and ZG options to 

effect H circuit cost reduction. 




