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CIRCUIT DISCRIPTIOH 
SWITCHI!iG SYSTIMS DIVBLOPMBIT DIPARTMDIT 

CD-)l671t-ol 
lsaue 3-D 

' Apr.ncU.x 4-D 
Dwg. 1sue 13-D 

STEP BI STEP SYSTEMS 
10. l, )SOA, 3SSA, )60A, 370A Oi )70B 

2•WAY iiPEATER CIRCUIT 
OUTGOIJiG-BATTiRI AND GiOUID PULSDIG 

WITH LOOP SUPERVISI eli 
IMC<»>I!I'G - !RRA.NGElJ FOR PULSE TiAtlSMlSSICII 

CHANGES 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l Cross-connection Fig. S6 is added in 
accordance with the 2" mounting plate 

program. 

D.2 Cross-connection Fig. K is reYised to 
show eonnectinc. information to Aux. 

Trk. Ckt. arranged to restrict service. 

D.) The table or workinc liaits ia. 
reYised • 

4. CONNECTING CIRCUITS 

When this eir·cuit is listed on a key 
sheet, the- connectinc inforation thereon is 
to be followed. The following circuits are 
typical: 

BELL TILEPHOD LlBORA'l'ORIES, IHC. 

DEPT. )0)0-VJA-RLL-RS 

lt.l Local or Inco.iaa Selector -
SD-)0200-01 or sD-31735-0l 

Sel. Bank Mult. Ckt. - SD-)212)·01 

Traffic Regi1ter Ckt. - SD-)1109-0l 

Aux. Trk. Ckt. - SD-)20)2-0l 

Two-Way Be~ater at Dis~t 
Office SD-)1674-0l 

4.6 Mise.' Alarm Circuit (&egiaters) 
SD-31976-0l 

Aux. Trk. Ckt. arranged to Restrict 
Service - SD-32187-0l 

All other headings~ no chan&•· 

Pr1Dted 1D u. s ••• 
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~II CUlT DISCI IPTIOK 
SWITCHING SYSTEMS DEVELOPMENT DEPAR'DIU! 

CD-31674-0~ 
Isaue J•D , 

Appendix J-D 
Dwg. lsstJe 12-D 

STEP-BY-STEP SYSTEMS 
HO. 1, JSOA, J55A.t.l60A.r J70A OR 370B. 2-WAI REPuTER \;IRCUIT 
OUTGOING - BATTERY AMD GROUND PULSING 

. WITH LOOP SUPERVISIOH 
IHCOMDIG - ARRANGJU.I !~'OR PULSE 'lRANSMISSIOJI 

CIIANGES 

B. CHANGES IN APPARATUS 

B.l Superseded 

Relay 221BA 

Superseded by 

221BB 
D. DESCRIPTION OF CIRCUIT CHARGES 

D.l Cross-connection Figs. S and T are rated A&M Only .for No.1, J50A.and )60! o.t'.t'ices. 

D.2 Cross-connection Fig. I is rated 
A&M Only .for Ho. l and 350A office. 

BELL TELEPHONE .LABORATORIES, INC. 

DIPT. 3J60-BSA-CGM-R2 

D.J Cross-connection Figs. 52, 53, 54 and 55 are added. 

D.4 The 221BA and 221BB relays are 
added to note 104. 

D.5 '!be use o.t' the 221BA relay ia 
superseded by the 221BB relay to show realistic ratings for obsolescent apparatus. 

All other headings, no change. 

Printed iD U. s. A. 
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.CIRCUI1' DESCRIPTION 
SYSTEMS DEVELOPMENT DEPARTMENT CD-31674-01 

Issue 3-D 
, Appendix 2-D 

Dwg. Issue 11-D 

STEP~BY-ST.EP SYSTE)~ 
NO •. l, 350A, 355A, 360A, 370A, OR 370B 

TWO WAY REPEATER CIRCUIT 
OUTGOING BATTERY AND GROUND PULSING 

WITH LOOP SUPERVISION 
INCOMING ARRANGED FOR PULSE TRANSMISSION 

CHANGES information read "to frame fuse panel on 
relay rack or miscellaneous fuse board". D. DESCRIPTION OF CIRCUIT CHANGES 

D.l Note 106 was standard. 

D.2 Note 107 is added. 

D.J Note 204 is added. 

D.4 Under Fig. U the title read 
"For Units Mountedon R. R. 

Central Offices", and the connecting 

BELL TELEPHONE LABORATORIES, INC. 

DEPT. 3310-RSN..;RLL-XF 

D.5 The connecting information for 
Fig. V was "to switch frame fuse 

panel". 

D.6 Under Fig. 51 the title formerly 
read "for repeater mounted on re­peater frame 20 repeater positions per shelf", and the connecting information read "to frame fuse panel or miscel­laneous fuse panel". 

All other headings, no change. 

Printed 1D u. s. A. 
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CIHCUl:T ·'DESCRIPTION 
SYST.i!a•iS IJEVELOPII~NT DEPARTt-£NT 

STEP-BY-STEP SYSTEMS 
NO. l, 350A, )55A, 360A, 370A, OR. 3708 

_ 2 WAY REPEi;.TER C~RCUIT . 
OUTGOING-BATTERY AND GROUND PULSING 

. \'liTH· LOOP SUPERVISION 
INCOlVliNG .P.RRANGED FOR PULSE TRAN&vJ:SSION 

CD.o)l-674:.01 · 
Issue 3.-D . 

Appendix l-B. 
Dwg. Iss. 10-.B· ,, -

CHI.NGES C.2 The armature travel for the (H) 
252.~-a ielay is changed frQm 16 to 

c. CHANGES IN CIRCUIT RE',lUIREl,iENTS 
OTH!£R THi>N THOSE APPLYING TO 
ADD.&D OR RErvA)VED l'.PP hRi~TUS 

, C .1 The following current flow re-
. quirements are added for use when 
timing requirements are .applied, to the 
(C) 247C relay: Non-operate 'l'est 13.3 
ma. Readj. 14 ma. 

BELL TELEPH01~ LABORATOHIES, INC. 

DEPT. 3330-VJA-AJB-AL 

18. 

D. DESCRifTICN OF CIRCUIT CHANGES 

D.l The ¢odes of the plu,s and jacks 
shown in Fig. 1 are added to 

the schematic. 

All other headingH• no change. 

Printed in·u. s. A. 
Page 1 
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--CIRCUIT DESCRIFI'ION 

SYSTEMS DEVELOPMENT DEPARTMENT 
CD-31674-01-­

Issue 3-D 
Dwg. Issue 9-0 

STBP-BY -STEP SYS'.l'D4S 
NO. 1, 350A, 355A, 360A, 370A OR 370B 

2-TlAY RBPBATER CIRCUIT 
OUTGOING -~ AND GROUND PULSING 

VIITH LOOP SUPERVISION 
INCOMING ARRANGED FOR POLSB TRANSMISSION 

CHANGES 

C • CHANGES IN CIRCUIT REQ,UIRl!MENTS 
OTHER THAN THOSE APPLYING TO .ADDED 
OR REMOVED APPARATUS 

C.l In the "Soak" column, Full Soak 
is now specified for all relays. 

c.2 (H)NO is added in the Block or 
Insulate column, for tba 221-FAC 

(A) relay and reference is made to Test 
Note 10. 

C .3 In the "Remarks" column far the 
221-FAO (A) relay, the following 

has been added "For Use llhen Pulse Rep. 
.Req. Are Applied". 

C.4 Test Note 10 has been added on 
Page 1. 

C.5 Timing Requirements are added and 
"2 (B)" is removed from the "Block 

or Insulate" column for relay(F). 

C • 6 Test Note 4, p .1 formerly re ad 
"Prior to iss. 4-D Armature Travel 

for Rel. (F) was 11". 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l The cross-connection figures are 
revised to provide for the use of 

this circuit in No. 355A offices. 

D.2 The references at Figures K and V 
formerly read, respectively, "For 

Central Offices and 350ADial Offices" 
and "For Units Mounted on Sw. Frame for 
Central Offices". In Figure T, refer­
ence was previously made to M.D.F. only. 

D.3 Note 103 has been revised, note 
101 rated ~!FR. DISC." and note 

106 added. 

D.4 The Working Limits have been 
changed. 

D.5 I~ the rating box, the 370A amd 
370B PBX•s have been rated "A& M 

Only". · 

D.6 The following replacement note has 
been added "Replacine SD-31754-01 

except for additions to existing shel~. 

D.7 Previous to this issue the title 
did not include the 355A, 370A and 

370B PBX•s. 

All other headings under "Changes", 
no change. 

1. PURPOSE OF CIRCUIT 

1.1 This trunk circuit is for use at 
each end of a two-way trunk be~ ~ '" 

tween step-by-step offices. 

2. WORKING LIMITS 

2.1 

Max. Ext. Ckt. Loop 
Res. 

14in. Ins. Res. 

(A) Relay 
Pulsing Supv~ . 

lOOOJ> 

15000J> 

2340J> 

3000()..) 

Trunk Supervision 
(H) Relay 

W Wiring Z Wiring Fig. 5 

Max. Ext. Cot. 
Loop Res. 
45-50 v. 206~ 

Kax. Bxt. Cot. 
Loop 42-56 v. 188~ 

Max. Ext. Cot. 
Loop Res. 

256~ 156()..) 

238~ 138~ 

(G) Relay 

239~ 

Min. conductor loop res. and max. earth 
potential - See tables in circuit note 
103 on use of Fig. 4 and Fig. 5. 

3. FUNCTIONS 

3.1 \then seized by a selector to hold 
the preceding selectors and to 

make this trunk busy to other selectors. 

3.2 To repeat the pulses received. 

3.3 To transfer from a polarized 
relay bridge to battery and 

ground during the pulsing of each 
digit. 

3.4 To repeat the reverse battery 
supervision received to the call­

ing subscriber. 

3.5 To restore to nor.mal wvhen the 
calling party disconnects. 

3.6 When the incoming selector is 
seized to ground the outgoing 

selector bank sleeve to make this 
circuit test busy. 

Printed in u. s. A. Page 1 

I 



/r;1£ _I 
CD-31674-01 - ISSUE 3-D 

\ ____ 7 \. 

""""---

3.7 To restore to normal when the 
calling subscriber at the dis­

tant end of the trunk disconnects. 

3.8 To prevent operation or the (A) 
relays or the associated inoOJD!ng 

selectors at each end of ~he trunk on 
ground potential while the circuit is 
idle. 

4. CONNECTING CIRCUITS 

When this circuit is listed on a 
key sheet, the connecting information 
thereon is to be followed. The follow­
ing circuits are typical: 

4.1 Local or Incoming Sale ctor­
SD-30200-01 or SD-31735-01 

4.2 Sel. Bank Mult. Ckt. -
SD-32123-01 

4.3 Traffic Register Ckt. -
SD-31109-01 

4.4 Am:. Trk. Okt. - SD~2032-0l 

4.5 Two-Way Repeater at Distant 
Office SD-31674-01 

4.6 Misc. Alar.m Circuit (Registers) 
SD-31976-01 

DBSCRIPI'ION ·o:r OPERATION 

5. OUTGOING CALL 

5.1 Seizure 

When this alrcuit is seized by a 
selector, the (A) relay operates over 
the subscriber's loop aDd the <•> 
relay operates from ground on the 
sleeve lead trom the selector. 'l'he 
rear winding of relay (H) is also 
energized in multiple with tbe (E) 
relay but the (H) relay does not oper­
ate. The (A) relay operated operates 
the (B) relay which grounds the sleeve 
lead and operates the "\(F) relay. The 
(F) relay operated also connects 
ground to the sleeve lead and removes 
ground from the "BR" lead to the 
tratf'io register c1rouit so that when 
all the trunks in a group am busy 
this lead is no longer grounded. With 
the (A) and (E) relays operated a dr7 
brid~e including the front Winding or 
the (H) relay and Res. 0 is~conneoted 
across the tip and ring of the trunk 
and the incoming seleotor·tip aad ring 
is out ott. Rele;y (H) does not operate 
since its front and rear windings are 
opposing. 

Page 2 
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5.2 Pulsing 

On the first open of the dial, 
relay (A) releases opening the tip and 
riD8 of the trunk and operating relay 
(C). Relay (C) opens the (H) relay 
bridge and substitutes battery through 
resistance (B) and ground through re­
sistance (A). Relay (B) being slow to, 
release remains operated during the ; 
train of pulses. When relay (A) re­
operates on the closure of the dial, 
the battery and ground prepared by the 
(C) relay- is connected to the trunk in 
a direction to aid the ground and bat­
tery on the pulsing relay at the dis­
tant office. Relay (O) being slow to 
release holds during the :pulses. At ~he 
end of the digit relay (C) rele_.s to 
remove battery and ground from the 
trunk and reclose the talking circuit 
and (H) relay bridge. .-. 

5.3 Supervision 

When the o alled subsori ber answers, 
the line current is reversed over the 
trunk so that the front Winding ~ the 
(H) relay is aiding to the rear winding 
end the relay operates to reverse the 
line current to the calling subscriber. 
Relay (H) also opens the oircui t to 
relq (C) so that if the calling sub­
scriber momentarily depresses the 
switchhook the switches at the distant 
office will not be released. If the 
(C) relay were allowed to operate the 
battery and ground introduced by it 
wo~ld be opposing the battery and 
ground at the distant office after 
answer and the delay introduced b,y the 
slow release of the (C) relay might 
release the switch train. \'lhen the 
called subscriber hangs up, the line 
current is restored to normal and the 
current in the front Winding of the (H) 
relay again opposes the current in the 
rear winding and the relay releases 
and restores the line current to nor­
mal toward the calling subscriber. 
5.4 Disconnection 

When the calling subscriber dis­
connects relay (A) releases releasing 
relay (B). Relay (B) released releases 
relay (F) which in turn removes ground 
from the sleeve lead to release the 
preceding selectors, releases the· (E) 
relay and if operated the (B) rel.,­
and restores ground to the "BR" lead 
to the traffic register circuit. Rel~ 
(F) is slow to release in order to de-. 
lay closure of the incoming selector 1 
or Fig. 4 to . the trunk until the sel• ~ 
ector or connector at the distant of- ~ 
fice has restored to nor.mal. . 
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OD-31&7t-Ol • I8SOK 3•D 
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a. Illc:xJIDJG CALIS 

6e1 With Pig. 3 

When a loop is oloaed to thia oi~ ouit at the distant ottioe, the (A) aD4 (B) rel&Ja ot the aaaooiated 1noaa1na aeleotor ope:re.te aJI4 ground the 1noaa1ng seleotor sleeTe to operate rela7 (7) in this oirouit. Relq (J') opeu the (B) ud (H) rel.qa trca the outsoiD& Hleotor aleeTe an4 crounda the out­goiag aeleotor sleeTe to buay the traak to outsoing oalla. Relay ( P) a1ao opeu ground trca ·the "BR" lead to the trattio register oirouit. Upon disoonneotion, ground ia r•oTed tl'OIIl the inoCIIIlina aeleotor aleeTe releaaing relay (P) aDA restoring the oirouit to nozaal. 
6e2 With fie• 4r 

When a loop ia oloaed to thia oir­oui.t at the distant ottioe, relay (G) operate• oTer the loop aDd grounds the outgoing aeleotor aleeTe to buay the tftllk. Relay (G) alao opens relay (B) and oloaea·a bridge to the in~ing aeleotor. When the (A) and (B) relaya ot the aeleotor operate and groun4 the aleeTe, relays (J') and (D) operate. Relay (D) tn.natera the 1Dooaina seleotor tip and ring to the trunk and releaaea relay (G). Relay (:r) groUD4•­the outao1D8 aeleotor aleeTe in plaoe ot rel&7 (G) and opens the "BR" lead to the tn.ttio register oirouit. 
The purpoae ot the relaya in Pig. • is to proTide tor ~ediately grounding the sleeve wheD the oirouit is aeized and relay (G) operatea,rather thaD waitins tor the (J') relay and the seleotor (A) and (B) relays to operate 

-

aa when ftg. 3 ia uaed. 'J.'heret~e, the probability ot double aeisare whioh ia iDherut in two-way opentlon ia re­duMde With larger tl'Wlk groupe thia probability inoreaaea and 111• • aboul4 be proTi4ed when tbere are ao~ thaa a . tru.Dka ill a poup. J:t . .a.houl.d. he .lloted that it double aeisurea 4o ooour, one subaoriber•s line may be reTeraed. 

!~IBiRiam: oinuit hi• tullr r••wua :to 90.,, . 
7. Preoautiona as&iut talae operatiOD on ground potential: 
7.1 With J'ig. 3 

With abort loopa ad hip earth potential the (A) relaya ot tbt ino--1Dg aeleotora at both eD4a ot the ou­oui t .ay operate on gJDUD4 potct ial while the oirouit ia i4le. TO preTeD' thia, Jlic. 5 ia uae4 aa 4eaorDe4 1D Bote 103, to inoreaae the trunk reaiat­uoe. 

7e2 With ftC• 4 

'l'he (G) relqa ot :rig. 4 are oODDeote4 at eaoh ellA ot the trunk, wheA idle, in plaoe ot the-(A) rela78 ot the inoa.ing aeleotora. ~heae (G) relays haTe higher reaiatanoe tb&D the (A) relays, aD4 alao, on abort trwaka, are gi·TeD a atitter a4.jua1aent, henoe will not operate talaely on around potential. 

a. Teat Jaok (T) ia provided to siTe aooeaa to thia oirouit tor rout1De or other teata. 
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