
CIRCUIT DESCRIPTION CD- 31739-01 
ISSUE 3D 

APPENDIX 5D 
DWG f:SSUE 19D 

1.0 

CHANGES 

STEP-BY-STEP SYSTEMS 
NO. l, 350A OR 355A 

COMBINATION CONNECTOR CIRCUIT 
ONE RING 

WITH OR WITHOUT REVERSE 
BATTERY SUPERVISION 

B. Changes ~n Apparatus 

c. 
by C anges 1ri Apparatus 

C.l The spring layout BSP figures !or the A relays (options 
Y and Z) are changed rrom 11 to 726. The BSP figures are 

the same except that 726 contains information on the newer 
silver/palladium contact material. 

D. Description- or Changes 

D.l Figure 1 is revised to show the ad~tian or p1gtail contact 
protection networks. The added networks are designated options 

ZF and ZG and are rated Standard. The existing networks, opt!on W, · 
rated Standard are to be used only when option M is req~red. 

D.2 New T, R, and A capacitors are added to Figure l. The previous 
capacitors are designated option ZH and are to be used only 

when M option is required. The added capacitors are designated 
ZI option and are rated Standard. 

D.3 ~ormation is added to arrange this circ~t without reverse 
battery supervision on an optional basis. The circ~t with 

reverse battery supervision is designated ZJ option and ZK option 
without. · 

D.4 Notes 105 and laB are revised and notes 111, 112 and 113 are 
added to explain options ZF, ZG, ZH, ZI, ZJ and ZK. 

D.5 Keysheet and maintenance BSP intormation is added as part or 
the Supporting Intormation. 

F. Changes 1n CD Sections 

F.l In section 4. Connecting Circuits, correct 4.5 as follows. 

4.5 Connector Bank Multiple Circuit - SD-32128-0l. 

BELL TELEPHONE ~ORATORIES, INCORPORATED 

DEPT 5225-LCB 
NOTICE 'NECo DEPT 5152-RTO-WEA 
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B. Chanpe 1n Apparatus 

B.l ~ 

1 - 63T • 2000 ot.a • D Rea1ator. ZB Option .. 
B.2 R.EMOVED 

1 - JtS-8512.L2A. 750 obu. It Reeiator. ZB Option 

D. Description or Chansee 

CD-31739-0l 
ISSUE 3D 

APP!JfDlX liAR 
DWO lSSUB 18A.R 

D.l 'fhe D rea1etor ia added acrose the RON contacts to perait the 
operation or B rela:r on disconnect to prevent tM reoperat1on 

or K rela:r OYer ita prt.ar:r winding on disconnect or toll calla. 
Alao the JCS-8512.L2A It reaiator around tM aecondar:r w1nd1ns 
or IC rela:r. ahown aa· ZB option on Iaeue 158. 1a reaoved. 

D.2 'l'he D reaiator 1a ahown •• part or ZB option which waa 
added on IaiiUe 158 to prevent rotar:r OYeratep. 

'• I 
Pr1nt~d:in U.S.A. ' Pag_le l 
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CD-31739-01 
ISSUE 3D 

APPEMDIX 3B 
DIIO ISSUE 178 

CHAHOES 

S'l'KP-Br -8-nP STS'l'DIS 
JfO. 1. 350A. OR 355A 

C<*BIJIA'l'l:Oif COIOtJICtuJl CDCU:rr 
C»>B Rl](O 

D. Descr1pt.1on or Changes 

• D.l The wirinS shown •• ZO option on issue 160 or th1a circuit. to 
proYide buay tone OYer the sa.e lead tor both toll and local 

operation. 1a reao•ed on a no-record baa1a a1nce WECo •nuCactur1ng 
draw·inga haye not been reY1aed to reClect th1a change. The wiring 
ahown aa ZP option ~· restored aa ahown prior to iaaue 16D. 

D.2 Lead deai&nat1oa LTD 1a added at Jack apr1ng 23 to provide 
a separate oath ror toll busy tone. The buay flash lead 

deatsnat1on. 6o D'M OR 120 IPM AS SPEC at Jack spring 23. 1s 
rated IU'r D.iac. 

D.ll Rererence to options ZP and ZO 1a re.oved rro. Note 105 
and Opt1ona Uaed table. 

BILL TELEPHONE LlBORA'l'ORDI3. IJfCORPORA'l'XD 

D.o4 ..... A 4 .. U ~ & 
Page 1 , Pol.,. 



CI~ DBSCRIP'!'IOif 

STEP BY S'mP SYS"!'KMS 
NO. 1, 350A OR 355A 

CORBDIATION CONNBC'l'OR CIRCUIT 
ONE RING 

B. Changes in Apparatus 

B.l REMJVED " 

63L (A) resistor ZP optlon 

D. Description ot Changes 

D.l The return ot buay tlaah to the toll operator 1s shown aa 
ZP option and rated Mtr Dtac. The return or busy Clash to 

the local operator, option Q. ia also rated Mrr Dtac. The 
return or busy tone only 1a shown aa za option and 1a standard 
tor both toll and local calla. 

D.2 Note 110 1a rated IU'r Disc. 

D.3 Reference to options ZP and za is added to Note 105 and 
Options Used table. 

D.4 This circuit 1a .shown replacing SD-30228-Ql. 

D.5 Note 109.1s revised to clarity the use or options M and N. 

D.6 This circuit is rated A&M Only tor use in 350A orrtces. 

BELL TELEPHONE LABORATORIES, DfCORPORATED 

DEPT 23~3-MKD-RJJ, JR. 

' 
Printed in U.S.A. 

CD-31739-<ll 
ISSUE )D 

APPENDIX 20 
DWO ISSUE 161> 
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CD-31739-01 
ISSUE 3D 

APPENDIX 18 
~G ISSUE 15B 

STEP-BY-sTEP SYSTEMS 
NO. 1. 350A. OR 355A 

COIIBIIfATION CONifBCTOR CIRCUIT 
ONE RING 

CHAJIGES 

B. Changes in Apparatus 

B.l SUPERSEDED 

197GP Switch. 
a Option 

248 Relay 

8.2 ~ 

SUPERSEDim BY 

197HR SvUch. 
ZB Option 

248» Relay 

1-I:S-8512. L2A(IC) Reatator. ZH Option 

c. Changes in Circuit Re~ire~~~enta Other 
Th&l1 'l'hoae caused byhii\ges in Apparatus 

C.l A nonoperate current nov require.ent 
or 115 • ror teat and readJust 1a 

apeclried ror the double dos or the av1tch. 

C.2 On pase 1. Teat Note 6 ia deleted. It 
ror.erly read: Double dog shall not 

operate. 

C.3 On page 1, Teat Note 7 ror.erly read: 
(RLS) apringa 1-2 shall break. 

C.4 On page 3, under eolum headed Conn 
BAT, the teat cllp data for the J re­

lay vas formerly shown aa 6(a). 

C. 5 Current tlov requirements are added 
for secondary vlndlng or K relay 1n 

parallel with IC resistor. 

D. Description or Changes 

0.1 Option ZB ia added to open the original 
operating path tor the rotary aagnet 

and E relay to prevent rotary overstepping 
after the units ~igit has been dialed. The 
former wiring la ahovn aa ZA option which is 
rated Mfr Diac. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 2363-MKD-RJJ, Jr. 

D.2 Option ZD ia added to provide battery 
to the aecondar.y winding or relay K 

directly, rather than through the rotary 
.agnet. 

0.3 The 197GP switch, a option 1a re­
placed by the 197HR avltch, ZE option, 

to provide RON aprlngs. 

D.- Option ZH ia added to lnsure the re­
leaee or the It relay on disconnect. 

D.5 Note 111 la added to coYer the use 
or ZD and ZH optlona when ZB option 

ia provided. 

D.6 Por.er Note 201 la ahovn as Note 202 
and a new Note 201 ia added. Note 

203 ls added. 

D.7 Reference to options ZA, ZB, ZC, 
ZD, and ZE is added to Note 105 

and Options Used Table. 

P. Changes ln Descr1ptlon of Operation 

P.l In the tlrst sentence or second para­
graph under 13.2, after "or relay K" 

add: with ZC option. 

P.2 Add a thlrd paragraph under 13.2: 
Wlth ZB option, the original operating 

path for the rotary I'D8gnet and E relay 16 
opened to prevent rotary overstepping after 
the units digit has been dialed. 

Printed tn U.S.A. 
P:-~ 1:~ 1 
1 P;..~l:' 



CIRCUIT D~CTIPTION co-31739-<:> 1 
heue JD 

Dwg. l~aue 140 

.:STU Fl STEP SYST~ 
NO. 1, 350A 0~ J55A 

COMBINATION CONNECTOR CIRCUIT 
OHZ lUNG 

CHANOE3 

A. CI!ANO&D AND AODt:D FUNCTIONS 

A.l Provi11ion 1• Made to automatically re- • 
1ea11e the connector and IIW1tcn train 

on local calla within a predeterM1ned time 
wnen the called party dlaconn~cts but the 
calling party Calla to disconnect. 

B. CHANOE3 IN Al'PARATU.:S 

B.l Added. 

1 - KS-5812, L4C(R) re11istor, J option 

B.2 Superaeded 

197& Switch 
(H option) 

Superseded by 

1970P Sw1 tch 
(0 option) 

o. D~CRIPTION OP' CIRCIJlT CHANOES 

0.1 The title ill changed to include the 
use or thia c1rcu.1 t ln lfo. 1 and 350A 

oCflcea.in addition to 355A offlcell. 

0,2 The bu4y Cla11h feature to 9paratora 
over the local train, opt1on ~ 1• 

ch&Jl8ed frOtfl ;Jpec1al to A&l1 Only. 

0.3 Option J ill added Cor use where auto-
matic disconnect on loc~! calllnb 

hold• 1s required,. Option K·ahow~ the 
CortMr wiring. 

D. 4 The lu."da {OrTIIerly connectJ n0 lo the 
•Kiac. Alm. Ckt." are alao ~h0wn con­

necting to the "Switch TroUble ~larm Ckt." 
Lead designated Code 1 or Y.H-Rl, Code 1+ or 
Coda l- or KR SUP+ or KR SUP- 1'ormerly read 
Code 1, Code 1+ or Code 1-. 

o.~ t:qu.lpMnt note 201 111 added. 

0.6 Circu.lt not. 110, Feature or Option 
table ror A&d-1 opt1ona ill added. 

0.7 The uae or Optlona K and J la added 
1n note 108. 

0.8 Rererence to Options 0, H, J and K lo 
added in note 105 and the Option~ U3ed 

Table. 

LIPU'I'S ARe FOR SI
OPPIC& AREA.3, AHD P'OK

45V. MIN

TYP~ OF DIAL OR ADJ. 
MAX. !XT. CKT. LOOP'­
MAX:. EXT. CICT. LOOP"-• 
MAX. O.T. C.K'l'. LOO~ .. 
PUN. INS , RES. 

CAIJ
S

•WHaf USINO l()()O

.. \IHr:H USINO 12C>O

•••WH!Of tr.SlNO lliOOc

F'r1nted 1n 
1. PURI'OSI! OP CIRCUIT 

1.1 Thia c1rcu1t. is uaed Cor extendln0 a 
call rrom a toll or local eelector to 

a 11Ub4cr1ber 1 s line. 
2. VOIUC.INO LDUT3 
NGU OPFICI:: AHc:AS. FOR HULTI­
 OPU\ATOK !'1JLSINO, SZJ:: KA""Y SHO::.:.'TS. :·· 

. lldv. MIN. 
:ib STA •. 
UPV. 

CAU:::D ~TA. 
SUPV. 

ADJ"A" ADJ"r.,n 
llls<Z ~ 
lll')w lSOVw 
lll5w l500w 

l5,000w 

w LOOP - u:A.K B IN PULSINO TC:ST Sc."'T 

ul LOOP - LeAK A IN PULSING Tt:.ST S£1' 

D LOOP - LEAK A IN PULSING TC:ST Sc:T 

u. ·s. A. 



CD-31739-01 - lSSU~ )D 
2.1 Trtpp1cg R&AK•• 

.':IIZ!CT 

"nP£ ~ IUHCINO RIICII«i Il'ITI!:f!VAL VOI:fJ.Cr. Irm:RVAL 
A1m l>I!mHC'l' JJ; VOLTki:: IX! VOLTAGE VOL'!'f.CE 

AC·OC 00-90( 1) lo::-~ lo5-~ 
75-110(2) 1.8-~ 

Bo-90(2) .. 5-52 lt5-S2 
SUP. 'l'IJ8r! 1.8-52 
t~ V.t.P. 65-90 57-l.o lt5-~ 

1.8-~2 
6o-75 

SUP. IIIV'f:lm:D ~ 
AJID rum: 65-90 57-llo 6o-75 

6l./P. "2A, ~ 
lo2J.. AND 'lVB& 65-90 ,-r.Jto 6o-75 

( 1) 75·90 DI.IR oo ~ rAI.L~JRE 
(2) 75-LlO IS A&M 

ca2 
fl 

(r) I!!UY ~ ~ 

2221' D,lf S'I"D.(2) 
222'1' o,H sro.(2) 

~~ D,M CR If S'ro • 
222'1' D,H OR If S'n). 

222'1' O,H STD. 
222'1' D,.N STD. 
222'1' o,• H.o. 
222t>P E,lf .uJ4 

222DP :r:,lf A&M 

222DP J:,. AI.H 

MAX. !XT. CX'l'. LOOP 
FOR TRIPPD«l 

1030aa 1lto0.. 
W5w 1500» 

1l.oa.t lltoo... 
1500<> 150Ch>. 

10):)» lltOOu 
lll5c.D l50Q..I 

1500.8 
150011 

l040:.u 

90011 
). FUNCTIONS 

3.1 To d1CC'ereneia~ between local and 
toll ca.lls. 

3.2 To select a Une as deteradned by the 
pulses received by it. 

3.3 To r-ema111 operated wtt11 the c&l.ll.ng 
subscriber h&a disconnected. 

3.4 To te:st buoy wh1le ao helcS. 

3.5 TO return audible ringin& tone to the 
calling end. 

3.b TO trip .. chine ringins when the 
called party answers. 

J. 7 TO at&rt and atop the aource o~ ring­
ing supply. 

3.~ The following fUnctiona apply when 
uacd aa a local. corvutctors 

3.tll TU return bwly tone to the ealU.ng 
subscriber when the line aelected ia 

bua,-. 

3.82 TO return buay Cla:sh "" uperator 
or1gln.a~d call:s i~ the line tested 

ia bu-5,-. . 

j.83 TO surt lll&chlne ringing as aoon u 
tne awl tch 1a aelr.ed a.nd (B) opera tea. 

j.84 TO reverse battery to the calling line 
when the c&lled aubacriber aruswers. 
Page 2 
J.t$5 To provide a auperv1aory signal i!' the 
called aubecriber dlacoMects tleC'ore 

the calling aub4cr1ber. 

).86 To aupply the calling and c&lled end..ll 
with trana~saion battery. 

3.~ To au~t1cally d1aconnect the cal­
ling line arter a predeterained inter­

val on c&ll1ng p&rty nolds, pel"'llltt1ng re­
leaae or connector and freeing called line. 

3.9 The rollow1ng tunct1ona apply when 
w:ed aa a toll connectot"l 

3.91 TO cauae the operator to rece1 ve the 
line busy rlaah it the line. dialed 1a 

'buay. 

3.92 To extend the trunk r~e or tra.n.aai•­
a1on obstructiona to the line ae1%ed. 

3.93 To cawse the operator to be dgn&led 
when the line h&a been ••1~ed. 

3.94 To at&rt machine ;1ng1ng under control 
o~ tbe toll operator. 

4. CONNEC'l'lNO CIRCUITS 

When ~~~ circuit is l1ated on a key­
llbeet, the connecting 1nt'onu.t1on thereon 
ia to be followed. 

11.1 Subecr1ber line cl<t. - SD-321.33-<H•. 

--r,.pical. 



CD-31739.01 • U3UI .30 
4.4 

4.6 
• 

ll.d 

In~n:ept trunk oxt. - :SD-.31.337.01. . . 
Hiacellaneoua alar. ext. or ~1tcb 
Trouble Alar. Ckt. - ~-32045~1. 

Selector bank .ult1ple okt. -
SD-32123.01. 

Connector bank .ul~1ple ckt. -
30-321)8-ol. 

Local aelector - 3D-3l73,-ol•. 

TOll 1nte~d1ate ••lector -
SD-31744-Ql•. 

'I'oll t.ralUnUIIiOD aeleo tor -
30•.3174,-ol•. ' 

AB toll transciae1on ••lector -
SD-31746..01~ 

~le&l 

D.!SCRIM'lOH OP' O!'EAATIOM 

5. 3.UWR.d 

5 .l Loc-..1 

Vhen th11 connector 11 aei&ed by a 
local aelector a loop 11 extended acroaa 
the lncominJ local tip and rLn& lead• whieh 
eausu r.lay (A) to op.rate. · 1\.el&}' (A) 
when op.rat.ed op.ratu r.lay (B) wtlieh 
placu ground upon both the loe&l and toll 
ale.vea (or a ~y cond1tion and to hold 
operated the precedi.ng aw1tchu, prepe.ru 
the v•rtieal ateppinc cirouit, and &.l1o 
~und• the K3 lead to 1tart the aouroe or 
rin&.lna eupplJ'. 

5.2 'I'oll 

\l'hen thll connector 1a aei&ed by a 
toll .. lee tor a loop 11 extended aero•• the 
toll t1p a.nd r1n& and ErOUnd 11 c~ted 
to the toll eleeve lnd. 'lbe loop aorou 
tne tip and ri04 cauaes relaya (K) and. (A) 
to opeE"ate in eeM.••· 'Ihe ~ upon t.n. 
toll aleeve ia tr&nhll. tt.d throu&h the back 
con~ct of r.lar (J) to the toll control 
lead, ft•l&l' (H) open.tea and whan the 
anart 11 atepped orr non~~&l locke to c:r"'\lM 
on the aleeve. Rel&J' (K) alao opena the 
IUpcM'iiOl"J' Ho. l or aU~tiO d11COMeOt 
circuit. ftalaya (A) Ln4 (B) operate •• on 
a local aelector. 

6. ~TICAL 3T4lfiNO 

AI the d.i&.l re turnJI to no niL&l on ~ 
rirst digit, nlay (A) r .. pond.l to the 
pulau, cloaing the circuit thrOUV\ relay• 
(C) and the vertical ~gnet in aeriea. Re­
lay (C) &lld the vertical IUP")et both oper­
ate. Rel&ya (B) and (C) are alow to re­

 do not r.etore on d1al pula••· 
leaae and
7. PJtlPAJUHO TO 1t£CgiV~ StcOND DIOI'l' 

When the dial comes to reat at the end 
ot the t1ret di&it, relay (C) releasee 
t~terrlng the atepplng circUit rr~ re­
la.r (C) a.nd the vertical magnet to relay 
(~) a.nd the ~~ry r.agnet. 

e. ftO'l'A.RY :ST~J"PINO 

When the d1al ro~tea ~ck on the 
aecond d1&1t. relay (~) a.nd the rotary 
-!P'llt operate 1n parallel. The rotary 
ea~t &tepa the aha!t and wiper' around 
until the w1pera corn~ 1n contact with :no 
llne d1alad. When the pulaes or tho dlgit 
ceaae, relay (~) rele••••· 

I!' the llna d1aled·1• b~y tn~re wlll 
be ~ upon the eleeva lead "s", which 
be(ore relay (E) releaae3. will cau'e re­
lay (0) to operate. When relay (~) re­
lea•ea, the oparatin6 circuit ror relay 
(o) 1• tr&nAterr.d to a lockln~ clrcult 
through the rront oont4ct or relay (G) to 
~d on the aleeve lead. 

10. CONNECTION HZLD 

10.1 Local Callin~ Party Control or 
Ralaaae 

When the calling party hang3 up relay3 

~
A~ and (B) r.~ea••· The release or relay 
B allowa the rele&3e or relay3 (P) and 
I( &lld the 1w1teh. \11th option. K. the 

connector and awltch traln are held opera­
ted •• lone aa th4 calllnb p&rty 11 orr 

. hook. 

10.2 Autoaat1c Oiaconnect on Local Callln~ 
r&rty Holda - Optlon J . 
I( the calling party (ails to replace 

h1e raeolver on hook arter the called p4rty 
haa d1sounnected releasin3 tha (D) relay, 
the connector 11 automatically disconnected 
after a pre de t1n-Uned 1n terval, W1 th (D) 
releaaed and (P) op.rat.ed, ground over lead 
AUT. DISC. tnro\13h R reo11tor, mal<o on VON, 
throUgh RI.S I!Ul~et to battery, operate3 
1\LS on Cirat etep to release (B). (B) re­
leaaed permit. the preceding switches to 
reatore and open the loop to relea3e (A). 
The releaae or (A) (ully operates the HLS 
11\&&net, return.1~ the connector to nonnal. 
10.3 Toll 

i Ir the call 1a r~ & toll board, 
gro~d 11 maintained on the sleeve lead by 
the tran.ftlaa1on aelector. While the cal­
led aubacrlber'a recelvar 11 ocr the hook. 
the trana~1aa1on •elector runct1ons to hold 
sround upon the aleeve lead, making thls 
connector teat buJy, and alao preventing 
it r~ raleaains. 
Page 3 



CD-.317.39-Ql - ~us 3D 
Vhen the .rl~ln& current ia being ap­
plied to the callod line, a aM&ll portlon 
p.eec• uu·o~ the .04 1'1( condeneer, whl.:h 
eer-vu t4 provide an audible rln&lng llgn&l 
~o the cal11n& ~rty. 

12. IUHC TJUI' 

Vhen the called aut>.cr1ber AIUiveN, 
relay ( P) is en<~r&,h:ed U\roU&fl 1 ta P v1nd-
1n& euft'leiently t4 mV<:e ita No. 2 contact. 
It' operation 1:. c0n1plcted throU&fl the 3 
w'1nd1ng. Rtlay (P) operated tra.zutera the 
auwcrl t>or 1a Une CX"'ftt the rinr1ng to the 
talk.lna poll Uon, and retaove• ,round fro• 
the K3 lead. 

1). OrERATIOH A3 A LOCAL COHH£CTOR 

1).1 Ou3y Inc11cat1on 

\r'hen the c..alled 11r.e 1a bluy, relay 
(C) h op.ratod •• prev1ou.aly c1ucr1b41d, 
and returna a W.y a1a:nal aa <S.t~u:ll\.lned by 
optlon R or Q. 

Vlth option l'l, bua:y t4n. 1a oonn.ect4d 
th.rO<.I.gh the contact• or .the (0) rel.ay t4 
the rlng or the llne connected to the call­
ing pu-ty. 

\11th option Q W.y tla)h i!l connected 
throuljl Ula contact-a ot the (0) relay to 
the •F• lead to preced.lns ••leeton toward 
the calll~ operator. (a) operated &leo 
co~ct.a 'bu.:ly tone t.a callll\3 ll.na. 

1).2 Cutting 'I'h.ro\l&h to tho CAlled Une 

Ir trut l1.ne d..lal~ 1a 1d.le, ~ (IC) 
relay opera tea OYer i t.a prlaary vl.n.d.lng 
aurrlclently t.o aAJ<e 1ta lB an<1 2B cont..t.cu 
fro-. 'b&t~r-y over Ua t~le.ve fro- tho ce..ll­
ed l1no clrcult. RelAY (IC) ~n tully 
operata• ovor lta aecondary w1nd1~. fl.elay 
(X:) 1~k.a over ita ovn cont.ac t, opena tho 
rot&r)' a.nd releaee -p;net c1rcul.t.a, externa 
t.n. tlp And rt.ns to en. c..alled Une 'And 
place a a cUre c t &rOUnd on the ea lle d lin-e 
eleeve. 

na 'b& t tacy t4 the eecond&.rt ~nd.1ns 
o.t' relay (X) 1a eupplled throuD1 the rot.ary 
.... pat, t4 prevcmt the operation or relay 
1C a pula• la tra.ruai tt.d to tho rot.&ry 
-t;n.et by an Jrrep;u.lar operat1on at the 
calli~ 3tat1on afur ap~a lB and 2B 
nave aade and before aprln&:s 37 and ItT h.ave 
broken. Ir relay (K) were J.>C""1tt4d to 
oper.lto under condlt1oru dr:scrl~ ln tho 
rore&olng 1t al!,ht rc:tult ln thll call1n& 
p4rty cutttnc ln on & bu3y connection. 

Vhen tho l1ne 1:1 ee1zed, relAY (K) 
o~r;a.te:~, ex.und.lng the au~crlber'a lln& 
to relay (P), w~ch cloooa rl~ng current 
t.o lh<> calle-d llne. 
1).- Rover:te ~ttery ~upe~v1:~1on 

\/hen tho called aub!lcr1bor ~ve:s 
h1a recelver. relay (D) opcrat-.:1, rever:~1ng 
the blttery to the calllnti l1n<~. T1".1• re­
veraal 3ervo• to s1ve P.B.X. or o~r trunk 
aupervlalon when the c~lled 3ubecr1bor hAa 
&n3wered, or to collect co1n3 on coln box. 
lJne:s, or to op.rate the reglater on -•­
aaee rate llnee. 

13.5 Talkln& 

Th• calling party recelvea h11 tra.nA­
al:s:slon battery t.hro\l6h relay (A), the 
called party th~ relay (D). 

lit. OriRATIOH A3 TOLL C0mi£CTOR 

llt.l ~y lndlcat1on 

If the line dialed 1• buoy, there v1ll 
be ~d upon the 'leave lead which wlll 
cawe relay (0) ·to op.rato. \l'hon rehy (!:) 
reatorea at the end or the eeeond d1g1t, 
relay (o) vlll be lcxked UlroUVl 1t:s front 
contact to ground on the aleove lead. Re­
lay (J) w1ll op.rata when relay (~;) re­
laa:~es froq £rOund on the !lloevo load to 
be.tt4ry throiJOl the rotary aap;net. Relay 
(J) 1n operating removes .th• ground fro. 
the toll control l61d a.nd tt"ILJ\-'reo tho 
bu.!ly lead fro- the~ b--ay tone to the bu!ly 
tla:~h. ~lay (J) &.lao ·trarurer:t the toll 
tMJJ'\k fr-oo. relay. (A) to the luda of the 
(P) relay. Relay (A) ~ll'\&.1na operated try 
navtng £rOund placed upon 1ta ~tter-y wlod­
lng through tho ~ oh.a rea13Ullco. The 
ground 1nterruptlo0!1 applied to the r1ng 
or the toll trunl< aerve to cau.e thll toll 
operator•:~ :tupcr-v1:~ory luop to flaeh a) a.n 
1.ndlcat1on to the toll operator th.At the 
Uno d..lal~ la bluy. 

1'1.2 ~lzure 

If th9 ltn. dla.lad 1• ldlo, relay (t) 
wlll opente, openln& ~ ro~ a.n~ rele.uo 
-.agnet!l a.nd bu.:ly tut clrcult:s, a.nd ext..end-
1n« t.he tlp a.nd rln.& t.o the cAlled llne. 
'nlo (X) relay &lao place• uound upon the 
•le-ave or tho llne. locka to tho aleeve 
lead, and place3 battol")' thro~ t.he rot.a.r]' 
-p;n•t on relay (J). Relay (J) operat4e, 
.--ov1~ relay (A) Cro- the tlp a.nd ring ot 
the tall t~. prov1de• a hold.lng clrcu.l t 
Cor relay (A) and ext..end.a the Up a.nd rln& 
o t the toll trunl< th t'O\lWl to tho called 
eubecrlber'a llne. Relay (J), Jn opcratl~. 
abO re-M)Vell &raund fro- the toll control 
lead wh1ch cau:sea the tr&nanl:~alon selector 
to tunc tlon to caWie the coo-d to be •t.run!l­
ferred froq tho poal tlon d.lal t.o the cor<1 
clrcult. Under t.nl• cond1t10ll, the toll 
operator'• cord aupervlaor-y la~~~p wlll llgtlt 
A.3 a aip;nal that the Un11 dial~ ha.a been 
eolxed a.nd 1• ready to a~rt rlngjng. 
H.) Rlng:ln& 

On the C1rat. vertical pul:~e, ralay· 
( P) wa..a opcr;r. ted, by &.roWld t~ relay ( t1) 
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through tbe -ke contact or r:-elay (C). Re­
la.y {P) then locka to ground on the toll 
control lead. Ground ia renoved troa the 
C lead by Ute toll tranaal.aaioo selector to 
:start ringing. Relay (P) will operate when 
the ealled subaer1'ber re.ovcs hia receiver 
and tripa r1.ng1ng. 

14.4 ~••ion 

In the talking position with relays 
(P'), (J'), and (K) operated, the au~cr1ber 1 a 

line ia extended to· the tranallliaaion selec­
tor tree rroaa all tra.Ialai3111on obatructiona. 

15. SUPERVISORY HO. 1, OrTIOH IC .. 
If the called at&t1on d1aconneet.a be­

tore the eall1ng atat1on a path ia closed 
~ a back contact or relay (D) and 
t'ront contact or relay (JP) ror operating a 
auperviaof7 a1snal • 
. • 
16. TEST JACK 

~ Deana or the teat Jack thia cir­
cuit ..a:r be operateii either as a local or 
toll connector in the -.anner Ju.st described. 
I:t ia also used for busying the circu.1 t 
when it 1s out or order and for other:-w1ae 
tacilitat1ng .. 1ntenance cond1t1ona. Cer­
tain Jack apr1ngB or th1a c1rcu1 t are ad­
Ju.ated ao that ground will be connected to 
the local and toll sleeve le.da aa a b~y 
1nd1c:at1on whenever the awitc:h 1a removed 
rroc ita poa1tion. 

17. CONTACT PROTECTION 

The contact protecl1on ~t (C) ia 
u.aed to protect contact• which operate t.he 
atcpping ~gneta. Contact protection (B) 

1a uaed to protect the contact& whlch open 
the circuit ror ringing current at the 
t~ ringing 1a tripped. 
Pa.go 5 • 
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