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CIRCUIT DESCRIPTION 
SYSTE~IS.DEVELOPMENT DEPARTMENT 

CHANGES 
.• > 

COMMON SYSTEMS 
DIAL LONG LINE CIRCUIT 

FOR SUBSCRIBER LINES, P.B.X. STATION LINES 
OR P.B.X. MANUAL SELECTED TRUNKS 

DIAL CENTRAL OFFICE OR P.B.X. 
FOR USE WITH 22 TYPE TELEPHONE REP~ATER 

CD-96134-01 
Issue 2-D 

Appendix 5-D 
Dwg. Issue 11-D 

D. DESCRIPTiorit-oF CIRCUIT CHANGES 

D.l • The rating of this circuit is 
changed from AT&TCo Standard to 

Mf'r. Disc. 

D.J Prior to this issue "V" wiring 
from lead 5 to the (E) resistance 

was designated "K" wiring at the end 
,,next to the (E) resistance. 
;. 

D.2 The replacement note is added. All other headings, no change. 

BELL TELEPHONE LABORATORIES, INC. 

DEPT. 3310-MHK-RLL-XS 

Printed in U.S. A. " 

.,, 't·,. 
• "~~·::. ~ 

.... .;;, ..... , 

Page 1 
1 Page 



l 

CIRCUIT DESCRIPTION 
SYST~ DEVELOPMENT DEPARTMENT 

CD-961.34-01 
Issue 2-D 

Appendix 4-D 
Dwg. Issue 10-D 

COOlON SYST~ 
DIAL LONG LINE CIRCUIT 

FOR SUBSCRIBER LINES, PBX STATION LINES 
OR PBX MANUAL SELECTED TRUNKS 
DIAL CENTRAL OFFICE OR PBX 

~OR USE WITH 22 TYPE TELEPHONE REPEATER 

CHANGES 

B. CHANGES IN APPARATUS 

B.l Superseded 

"Q" Option 
239JK Relay 

Superseded By 

"N" Option 
2804.J Relay 

C. CHANGES IN CIRCUIT REQUIREMENTS 
OTHER THAN THOSE APPLTING TO ADDED 
OR. REM)VED APPWTUS • 

C.l The after soak for the (PL) relays 
read -.32 and -20. 

C.2 Removed test note 2 which read 
"There shall be sufficient clear­

ance between each arm. stop pin and its 
associated pole face with a 3 gauge 

BELL TELEPHONE LABORATORIES, INC. 

DEPT. 3330-GSW-AJB 

inserted in this space to permit the 
corresponding contacts to close when 
the rel. is operated on 32 ma. 

D. DESCRIPTION OF CIRW IT CHANGES 

D.l Optional designations are assigned 
and shown at th~ (PL) relays. 

D.2 Options are added to the options 
used table and the record of 

figures, wiring, and apparatus changes 
table. 

D.J The use of the f.39JK relays is 
rated Manufacture Discontinued and 

is superseded by the 280AJ relays 
to provide a polarized relay that has 
improved adjustment stability. 

All other headings, no change. 

Printed in u. s .. A. 
Page l 
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CIRCUIT m"SCRIPI'ION 
S'!S'l'EMS ~FMJ!:NT ImPARTMENT 

CHANGF.S 

COMM'.>N SYSffMS 
DIAL LONG LINE CIRCUIT 

FOR SUBSCRIBER LINES, PBX STATION LINES 
OR PBX MANUAL SELEC'l'ED TRUNKS 

DIAL CENTRAL OFFICE OR PBX 
FOR USE WITH 22 TYPE TELEPHONE REPEATER 

CD-96134-01 
Issue 2-D 

Appendix 3- D 
Dwg. Iss. 9-D 

C. CHANGF.S IN CIRCUIT REQJJIREMENTS OTHER THAN THOSE APPLTING 'ID ADDED OR 
R!:MOVED APPARATUS • 

c.1 The adjustment tor 

~ 2.E..t. Hold 

(B) relay n10 was (Test 70 34 3.6 
(ReadJ. 70 32 3.4 
(Test 140 68 7.2 
(ReadJ. 140 64 6,8 

(C) relay n1e Test 65 41 3.4 
ReadJ. 65 39 3.2 

(LD) relay Y'73 Test 31.5 2l 3 
Readj. 31.5 20 2.8 

All other headings, no change. 

BELL TELEPHOm: LABORATORIES, INC. 

DEPT. 3330-WB-WLF 

Printed in U. s. A. 

SJ.L.. 
1.a 
2.2 
3.2 
3.9 
l.9 
2 
1 
1.4 

) Rel. Wdg. Al.one ) 
) Par. Comb. (B) 
) Rel. and (A.) Res. 
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CIRCUIT DESCRIPl'ION 
SYSTEMS DEVELOPMENT DEPAR'llmNT 

COMMON SYSTEW 
DIAL LONG LINE CIRCCJI'l' 

FOR SUBSCRIBBR LINES, P.B.X. STATION LINES 
OR P.B.X. MANtJAL SELECTXD TRUNKS 

DIAL CENTRAL OFFICE OR P.B.X. 
FOR USE WITH 22 TYPE 'l'XLEPHONE REPEA'l'KR 

CD-96134-01 
Issue 2-D 

Appendix 2•D 
Dwg. Iss. 8-D 

CHA.WES 

C. CHA?tJES IN CIRCCJIT RE~ 
OTH!m THAN 'l'HDSE APPLYIH1 TO ADDED 
OR Rmovm:> APPARA'IUS 

c.2 Added teat note "Adjacent 
relays shall not be energized. 

c.1 The release adjustment for relay 
B, winding alone was readj. 1.9. 
The release adjustment for relay 

B, parallel combination (B) relay anc1. 
(A) resistance waa readj. 3 ••• 

The release adjustment for relay 
LD was readj. 1.1. 

BELL 'l'ELEPHONK LABORATORIES, INC. 

DEPr. 3330-ESG-WLF 

See B.$.P." 

c.~ Added insulate inf. for relay B 
on ckt. req. tables. 

All other headings, No change. 

Printed in. U. S. A. 
Pagel 
l Page 



RCUIT DESCRIPTION 
otSTEMS DEVELOPMENT DEPA..-qTMENT 

CD-96134-01 
Issue 2-D 

Appendix 1-D 
Dwg. Iss. 7-D 

COMMON SYSTEMS 
DIAL LONG LINE CIRCUIT 

POR SUBSCRIBER LINES, P.B . .X. STATION LINES 
OR P.B.X. MANUAL .SELECTED TRUNKS 
DIAL CENTRAL OFFICE OR P.B.X. 

li'OR USE WITH 22 TYPE TELEPHONE REPEATER 

CHANGES 

B. CHA.NG::!!:S m APPA.llATUS 

B.l ~uperseded 

R wiring (G) 
l8DN 3200 ohm 
reaiatanoe 

R-(PL) 239H'l' 
relay 

11A Lamp 

Added 

lOlM Vaouum Tube 

Superseded by 

Q. wiring (.G) 
l8Jli 10,000 ohm 
resistance 

Q.-(PL) 239.TK 
relay 

llB Lamp 

T-(C) l9GW resistance 
T-(V) l8BR fesistanoe 

D. DESCRIPTIOJIT 011' CIRCUI'I'. CHANGES 

D.l This circuit was reissued to make 
provision for the use of lOl.M 

tubes to avoid delay in placing the 
oirc11it in talking condition due to 
slow heating of the filaments of the 

BELL TELEPHONE LABORATORIES' me. 

DEP!'. 3330-WLP-JBD 

old style tubes where filament control 
is provided. 

D.2 Note 108 is now shown as feature 
or option table. 

D.3 Working limits were removed from 
the drawing and the statement 

"See range charts for dial long lines 
circuit" was added in their place. , • 

D.4 Prior to Issue 7-D - "Working 
Limits" were 

To Sub. 
To 48V Dial Long Line 

with S Type Rel. 
To sxs Central Offioe 
Min. Ins. Res. 

*Conductor Loop Res. 

Wet End Dry End 
2000cu* 

2000cu* 1000<~ 
800cu* 

30,000ca> 30,000<u 

D.5 S Wiring and apparatus, 
C condenser 2 mt and 
11' resist~noe l8AL 600 ohms 

rated Mfr. Disc. 
All other headings, No ohange. 

Printed in .U• S. A. 
Page 1 
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------ -- ---~-



\.. 

.. 

• 

CIRCUIT_ -DESCRIPTION CD-96134-01 
Issue 2:-D SYSTEMS DEVELOPMENT -DEPART'dENT 

PR.lNTED IN q .. s.A. ( 4 pages) Page 1 , 

• ' 
COMMON • SYS 'l'EMS 

_ DIAL LONG LINE CIRPUIT 
~OR SUBSCRIBER LINES IN 885 0Hlf 

STEP-BY-STEP Of]'ICE OR FOR _LONG 'lR[!NKS 
ro 885. OHM STEP-BY-STEP ·OFFICE FROM P ~oX• 

NO. 505C, 506At ·506B, 550C, 550S0, 55U, 551B, 
551D, 6000~ 605A, 606A, 701A OR 702A OR 
FOR LONG STATION LINES ~SOCIA.TED i/I'IH 

ONE OF 'lHE ABOVE P.B.x. 'S OR NI'Ill p .a.x .. 
NO. 6040, 700.C• 710C, '111A, 740A, .740B· OR 740C 

FOR USE WI'IH 22 TYPE TELEPHONE REPEATER 
. 
, . 

• ·!'~ ...,._ . 
CHANGES . 4 ........ 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l: Reissued to show Z; .y & W wiring to provide means for keep­
ing the repeater filaments. permanently lighted and to con- -
trol the plate battery so that. the plate battery_will only 
be connected when the long. 11ne circuit - is in use. ' 

Added Notes 107 and_l08. 

Al1. other headings under "Changes.", no change. 

•• l. PURPOSE OF CIRCUIT 

1.1 :t The purpose ot this circuit -is to extend the operating 
range of a dial subscriber line• a P.B.X. station line• 
or a P.B.x. trunk and to provide _means for _connecting to. 
a two-wire telephone repeater.· 

2.· WORKING LIMITS 

I 

To Subscriber 

To 48 V. Dial L.L. with 
"S" Type Rela.y 

To SxS Cent. Off. 

Min. Insulation Resistance 

*Conductor Loop Resistance-. 

Wet End 

2,000-* 

2.oooa,* 

30,00Qm 

Dry End. 

1,oo_om* 

800tt,* 

30,000m 



•· r 

J'UNC-TIONS •• /'". 
To_ ope~:te _;·tb.~-••_s'f.C'fced. •. :~l>~crJ,ber -:1.iiie · circ1.1i't 
.statio1,1 line ci'rcµ1t:. - , en a.-. oa~l Js originated. 

To pro~ide, me~s t~f;)~peating· dial· ·puls;s. . . .... . . 

1'>: provld8,J~-~~sml~~~r. battery -to. the s-U:bset. 
•.. . . . . --i· . - · ... , . . .J \ ·.·- • . ' . . • 

To relay sWl~chhook ~l?.ervision. • . 

To provi·de- a·_ n~w i,ilpply of riilgins·. current when ringing 
current is 'conneote! to this elrcuit. 

-- .• , ·. •• ,":· , . . .• -

To ligpt the filaments -o'f • the va.euum- tuQ..~_s in the associated 
.,te1ephone r,49pea ter 'when an ·out8'?1rig call is made or when---tlJA r • 
line is seized on an incoming. . . .. • • . • - . . • · . • ,.;:::,.,7 

.3.7. •• To prevent cl.~cks··~ th:e ~lling party at"~r r-ingi~g 1s>c-dif y 
nected to the cireui t. _ . -- . . . . • • • ·_ '; 

3.8 . •• To • tr~p machine· r1ng11:1S only d~lng the . sil~pt 'interval. • 

4. _C.ONNECTING CIRCUITS 

4.1 Step_..-by..;.step sp;bsc-ril:>er line-;,,-oi.rcu1 t. 
. .• . . . " -. _.· 

4.2 F.B.x •. station 11ne circuit. 

4.3 -Trunk '.circuit at P.B.X. •. 

·..t.4 _ . Long Line o:r long trunk c1rou1ta -

4.5 ~Q:mpromise .and balan:clng n~twork ~ir(lui t. • 
.. 

4.-6· iau- teiephone repeater., 

DB.SCRlPEQM OF OPERATION. 

5 •. OU'l'GOUG CALLS FROM SUBSCRIBER OR P.s.x·. STATI.ON 
1. 

5.1. ca.11. Originated 

.. 

. . 

. When a call ts· origi.na:tecf from a station OJ;' s1;1bscribe;r• r~ 
lays ·tLl ·and (PL) o.pe~te over the _loop.· <Relay (L) .remove~ 
th~.' i:Jhort~circuit ·f?'ODl:-rel~y ( B), ope~_tes relay. (B) 1'hioh , 
operates relay (Bl}. Rel.ay (PL) -closes· part: ot the loop • 
• toward the ita tion or P .B ~x. trunk., Relayi {B-) ,clos&s a 
pil;'tial eircuit.t~r.the operation ot relay 'f-'C). Rel.~ (Bl) 
( :t) completes the -·closure of- the loop to .t-he. teleph9ne re­
peater toward the .ce.ntral office or P.a.x., (2) grounds_ 

\. 
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terminal IJ6 Qf the telephone rep~ter to ligbtfilamente, 
( "Z" Wiring or closes the plate_ battery "W" wiring)·,· (3) 
removes the (RU) relay from the incoming circuit to the 
subscriber • 

• 5.2 Dialing 

When dial tone is heard, the dial is operated and relay 
r, 

;(PL) repeats the d~al pulses. During the release periods •• 
of relay (L), relay (C} operates and short-circuits the in­
put to the repeater so tha.t the repeat~r will not singo 
Relays {B) and (C) hold during pulsing. 

5.3 ·Bttttery Supply to Telephone Repeater 

-13attery• is supplied.to the te~ephone repeater through the 
ballast lamp(~ L), retardation coil (K}, resistances 
(E) and (C) to terminals 4, 5 and 7 of the telephone re­
peater. Pla·te battery is supplied to terminal 2 of the 
telephone repeater through the (P2.) retardation coil, a:nd 
to terminal 3 through the retardation coil (Pl). When "W" 
wiring is used the-plate battery is under control of re­
lay (Bl). The grid battery supply is furnished to.ter­
minals 4 and 5 ot the repeater. 

5.4:. Talking 

When the call is: answered, no change takes place iri. t~is 
circuit. Transmµ,.tter battery is supplied to the subset 
through the· win~ings ot relays (PL) and. (Ll an4 repeating· 
coil (A). 

5.5 Disconnection 

It the called p~rty disconnects tJrst no change takes place -~ 
in this circuit,. '-Wnen the calling party disconnects rel.ays ~ 
(PL) and (L) r~lease which in turn rele~se·relays {B). an~ 
(Bl) and the ctrcuit restores to normal. 

INCOMING CALL I 
t 

Line or Trunk S¢lected 

When this linei or trunk connected- to this circuit_ is select­
ed and.ringing current is connected to the tip and ring, 
relay (RU) operates, operating relay (R). The operation of 
.relay (R) oper&tes relay (LD)o Relay (R), (1) removes .the 
tip and ring of the repeater (rom the subscribers l~ne, ( 2) 
applies ringing current to the subscriber through resistance 
lamp (±) • Relay (LD) opens a part of the tip and ring of . 
the repeater to the subscriber and closes the circttit for ; 
the battery supply to the filaments of the telephone re­
peater, "Z" wiring only. When ringing current is disconneo 
ed from the circuit relay {RU) releases in turn releasing • 

• 

... 
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relay (R) which 1n ti1rn (1) 'relee.aas nlay ,(LD.), (2} 
closes the tip and ring ot the sul>scrlber-.iine back t~ -~ 

, the contacts ot relay (LD) _1Jp.ich is slow to· release tcf- -
allow the line to be charged by- b-.ttery througb rei;Ji.st.- ~ .... • • 
ance (IJ.J and ground, bet_ore being age.in connected ·~o the • • 
telephone repeater. 'lh

0
is av.olds ciJcks to_ the calling _ • 

sul')scriber by preventing false opention or (PL) and·. (_L) 
relays ·rrom line surges. - • - • , , ... _ 

' 
It the ~l.l 1s answered dur-ing • the ringing in-te:rva1 no -
change takes 'place in .tllia oi.reui t until the silent period-.. 
It the call is answered du~!ng the s11.en~ interval, relay~' 
{PL) and (L) o_pera.te as descri,b~d under paragraph, s.1. ' 

Diseoi:nie·cti on. _ 
. . . • . ~-

It tli& calling party diaconnect&-tirst no cba~e_t,abs __ • __ i 
place 1n Ulis oircuit. When the callad"part-Y- ·diseonneetL~.-- .. 
·the oircui_t tun ct ions as -described in, pa~p~ 5~,.~. L __ . --~.::: 

1. •. f.. , • . ..... ---,.-, --
. . 

J'LASHING .' ... _·, ~-L ;t -~-:~-~-:-~ -~ 
. __ . .-.. ;:; _-. :r . . - ~-t ' ••. •; .• : .. ,: 

A8 the swi tchhook ·1s': ,move~.:: ~ and down in o:rd~_r ·:t9 .:ria,~_ ei- ~ 
operator at the cen~re.l Qftice, or ~he P ,B.Xo. .,a tt~ndan.tr;.- ·,; : 
relays {PL). and (L):tollow.~he ewitchhook. Relay ,{PL} opens~ 

• 

and cl.oses the loop· to- ihe _eentral· otti:ce or -~.B.x.· . ·, . 
• I .1' K. 

• a. BISISTANCES AND CONDDSERS 
,. •' .. 

Resistance (F) &nd condel).aer (C) are used as spar~ COI?;trol_ 
tor the contacts ot relay (PL}. Condenser and resi's~----

, deslgna.ted (B) are ua.e4: as .a spark control tor tho con~cts ' 
·or relays {Bl)· and (LD). 

9 • ms·T AND PAimntG ·JACKS 
. • ) . . _,.- , . • 

'!be Jacks designated ·(RKP LI.NE) and (BEP NB) _are pro~1ded· 
tor testing the repeater. Jacks desigm.ted (LilOU &Jl~,- • 
(LINE U~} ~r•, providfd tor patching purposes. 'lhe Ja.oks 
marked MOB are provided -tor m.oni toring on t~ repeaters. • 
The {Al Jack is provided 'for te·sting the {PL) · and (Ll :t~ 
lays. 

BELL TKT32HONE LABORATORIES• INC• 

DEPT. 332 . 
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