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1f•atern Zlec\f-1o Co., Incorpora\ecl, 
: Equipment 'bgineerinc Branch·, Ba~rne. 

'l'b1• K•thod or. Op~ra\lon •• prepared tJ"0."11 Ian• 14 ot Drawing ST-51012-01. 

llRllOP 01' OPIRATJOI 
SDUZR CIRCUIT 

•A• position S•ncl•r and J,int CJircuit - Prall• - Unit Tn• - Panel Machine 
Swl tchinc s1at•. · 

PURPOSE OP CIHCtJll' . 

1.1 Thi• sender circuit ia used. at.a .. chine itwitching •A• aWl\ch-
board tor coapl•\lnc calla orlginatecl 'b7.• eu'becriber tor J>Oiata not 

· app~~- oa Ute aubecriber'e dl•trlct :rr... · 
.2 • . !011tINCi LIMITS 

2.1 Th• use ot this circuit la liaited 'b7 th• working lilli:ta ot th• 
·'" (TG) , (S'l"P) and. (OPL) nlq• in ncard \o i-oop aDc1 lot. 

2.11 Cm> Belg·- Bl§Zon 1.c.1. e'!' opeptorgalla 

llax111• ;external ciroai t loop nailltance 
(Tancl• a.c.I, (operate) .. 
< l>ir•ot a.c. I. · 
llinill1a nstetance trant leat 

2.12 On lec~ical glue Calle 

· llaxlaum external circuit loop nslstance· 
111nimUll 'bat\91'1 (operate) 
1111l11nJm external circuit loop reaie'tanc• 

(non-operate) 
Maxtmua batte17(non-operate) 
-~- 19* rulnanoe 

2A -·(§Tl!) B!lR" .,.. 2Ql;j\ 

Maxia• circuit-loop reeletance 
Jlinia• l•at raaiet&nce 

4.6la0 om. 
,,682: . .a..·:i• 

'°'000 ohm 

. 2,300 oha8 
·45 YOlta 

1,845 ohlaa 
25 YOltB 

30,000 ohme 

(3.?QC:> obma With iaproYed incGlllnga) 
,,~.:·.-th• loop shall not include aore than 20 llilea ot 19 gauge ca'bl9 •i.?(30 

~11 •• with 1aproyed 1ncominca) • 
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2,3 (QPL) Bel!f - 206-U 

..Xta1111 campensate4 external circuit loop resistance 
KiniJlua trunk l•at reaiatance 

OPBMTIOR 

- 3. PRillCIPM, fUFl'IOJfS 
, 

Th• principal functions or this circuit are as t'ollow:-

3,11'0 ohlls 
30 .ooo · ohms 

3.1 To record th• setting of' the operated ke7a in' ·the key and key 
control circuit. 

3.2 To determine. (a) the class or call. (b) coapensatinc resist-
ance to be uae4. 

3.3 To control all selections. 

3.4 To transmit relq call indicator pulses on all tand• and a.c.I. 
calla. 

3.5 To autmaticall7 wipe out (return to nomal) men a cal,l ie 
abandoned. 

4. CONHFJ.'ING ClllroITS 

Thia_ sender circuit t'unctions withs 

4.1 Panel •chine awltching three digit suburban te7 an4 te1 control 
circuits. 

4.2 Panel aach1De ewitch1ng •a'bllrban sender selector and allotter 
_circuits. 

4.4 All trunk oirou1'8 selected bJ th• diatriot selector to aanual 
an4 panel aachine ftitching otno••· 

DISCRIPflOI Ol OP!RATIO! 

5• IJtDBX Paragraph 

5.01 Sender sel_ected 6 

_J 
-. ' 

~-
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5,02 Registrations 
Route 
Tand• BUndreds .and Incoming Brush 
Tanc:l• Tens and Incoming Brush 
Tand• Uni ts and Inc•ing Group 
Final Brush, 1nca11ing Group and stations 
Pinal Tens and station 
J'inal tJn1 ts 

5,03 Setting ot Route Switch 

5.04 Direct Machine Switching Call - 4ll volt Test 
Non-Loaded District Brush Selection 

District Group Sel,cttion 
Pirat ott1ce·Test . 
1"1rst·ottice Brush Selection 
Pirst Ottice Group Selection 
Second ottice Teat · 
Second ottice Brush and Group selection 
Truuk-iJ:eat 
Incoming Brush Selection 
Ince1111nc Group Selection 
Pinal Brush Selection 
.Final Tens sel~ction 
Pinal Unite Se1ection 
·Incoainc Advance 
Taltinc Sel•c~on 
Return to Hora~l 
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Paragraph 

7 
7,1 
7.2 
7.3 
7alf 
7.5 
7,6 
7,7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 2, 
24 

5,05 Direct Jlachine Switching Call - 48 Volt Test Loaded 

5,06 Toll and Deak and. Straighttorward 'loll Tand• Manll&l 
calls 26 

5.07 R.C.l• Direct 

5.071 Sender Advance Z1 

5.072 Trunk Guard. Test 28 

5,073 sending R.C.I. Pulses 29 

5,08 Local Area 

. :~ 
' 

j 
"~ 
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5.081 Operation ot Keys 

5.082 Sending R.c.1. Pulses 

5.09 R.C.I. and Machine SW1tching Tandea Calls - 24 Volt 

Paragraph 
I ,0 

31 

Test 32 

5.1 lliscellaneoue 

5.2 Skip ottice 

5.3 'Dela7ed Wipe-out 

5.4 Overtlow 

5.41 District 

33 

34 

5.42 ortice 36 

5,43 ot'tice on llanual and Manual 'or Switching Tandem 37 

5 .44 Inooa1ng 38 

5 .45 Pinal 39 

5.5 Splitting Counting Relays 

6, SDDER S'Mt:@D 

· When the plug ot the cord and district circuit is inserted in the 
Jack ot a line, ground is connected. to the (S'l') and (Bold) leads ot the 
sender selector and allotter circuit and raovecl from the (BTG) lead, 
Th• sender selector and cord tinder t'Unction, aelecting an idle sender 
and finding the cord, respectively. Th• (8) rel&J" in th• register con.:.. 
trol circuit operates holding the sender bus7 to hunting selectors. · 
When the sender selector and allotter circuit switch enter position 3, 
the (110) relay in the register control circuit operates. The (KO) re­
lq operated, advances the R-1 nitch to position 2. Wb.en the sender 
enters poai-tion 2/18 the sender buy lamp lights (•11• wiring) under 
control or the sender bu&J lamp gong key. 

7, RmISTRATIONS 

/ 

Registrations take place oyer leade (A), (B), Cc>. (PT) and (PR) 
Which are closed through trom the register control circuit to 1,he k•J 
and tey control circuit. 

_,-: 
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7.1 ftoute Registration 

' \ 

· Por route registration ((R-1) ln position 2) lead A is connected 
to ground through a high or low resistance in.the t•J control cir­
cuit, causing the operation or non-operation ot the (R-2) rela7, Th• 
(R-1) and (Jl•') relqa are connected to batteey through a low or 
high resistance in th• te7 control cireuit over lead J,. caaaing the 
operation ot th• (R•') rel&J' and the. operation or non-operation ot 
the (R-1) relay. Tb• (R-4) rel•J and the (A) r•l&J' are.connected in 
Hries to low or high resistance in the k•1 control circuit over lead 
c, causing the operation of \he (A) relay and th• operation or non~ 
oper~tion ot the (R-4) rela1• Th• r.r lead is open or connected to 
direct ground. in the ke7 control circuit, causing the non-operation 
or operation ot the (R-5) relay •. Th• PR lead. is open or connected to 
direct ground, causing th• non-op•ration or operatioll o.t t.h• (R-6) 
relay. The following table indicates the setting ot the l-6 awitch 
.tor the various route te7a. 

tJtoute K•7 
\'.' Operated 

{O to 4 inc. 
5 to 9 inc. 

10 to 14 inc~ 
15 to 19 inc. 
20 to 24 inc. 
25 to 29 inc. 

_30 to '4 inc·. 
'.54 to 39 inc. 

Sequence 3ritch 
, \ Position 

2 or 11 
' or 12 
4 or l' 
5 or 14 
6 or 15 
1or16 
8 or 17 
9 orlB 

The s1J1tch la moved into the poeition coJTespQndingto the key oper­
ated by the setting ot the route rela79 ({R-1.) to (R-6) inc.). Th• 
(A) rela1 in the register control circuit ad.vane•• ·the (R-1) ewitch 
to position '~. The register ·relays operated, lock until the CR-1) 
•Witch leave• position 9. 

7.2 tandem 1Un4r•d.a f!lcl Incoming-Bijeh B9gla$ratlon 
. . 

In position 3 ot the (B-1) mtch. tand• lrandrecla ind inc•inc 
brush reciatrations takes place. . All lead.a are now connected to .· 
the opposite polariti ot batteey tram '\Mt wsed in position 2. 
Lead (A) is open, or connected to 'battery tlirouch· high or low re-· 
aiatance, caueing the non-operation ot the {B-1) and (B-3) rela19, 
the non"'.'operation otthe (B-1) relay and th• operation ot the 

~ If!,, 

,.,,_ ~· 1'. 

e>- ~1 /(.l 
c f '1·11 
)--r'- ((' .J,,. 

Frf'-R~ 

·~ 
; 
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(Jl-3) relq, or the operation ot the (H-1) and (B-') relqs. Lead 
I is connected to low or high resistance, causing the operation or 
non-operation ot 'the (B-2) relay. Th• FR lead is connected to 
'battery throuch low or high resis'tance, cauaing the op~ration or 
non-operation ot the (R-4) relay and the operation ot the (B) re-
1.,-. Th• (C) lead is· open or connected to·dt~ect ground, causing 
the non-operation or operation ot th• (IJ-2) rel.,-,. Th• (B) relay 
operated, •dnncea the (R-1) switch topositlon 4. 

7,, tandem Tens·and Incoaing :Brush Recietration 

In position 4, the polarity ot th• registering leads is again 
renreed tor tan4• tens and inc•1nc brash registration. Lead ADV 
1• connect•d to ground Ulrough lo• or high resiatazu:e, causing the 
operation or non-operation ot the (T•2)·rel.,-. LMd 8C is cion­
nected to. low batteey, hich 'battery or is open, causing the operation 
or non-operation ot 'the CT-1) and the operation ot the (T-3) relays. 
L••d (C) la connected to blltte17 through low or high resistance, 
operating or non-operating 'th• (T-4) nlay and the operation ot the 
(A) relay. 'lb• (PR) lead is (a) open, connected to (b) 955 ohm 
ground or ( c) to direct ground, causing the non-operation ot the 
(IB•l) and (IB•') rel~s or the non-operation ot ~· (IB-1) relay 
and the operation ot the (IB-3) rela1 or th• operation ot the ·(IB-1) 
and (IB-3) relays. Th• (A) r•l&J' operated, advances the (R-1) switch · 
to position 5. All r•cister relqs operated, lock Ulltil the switch 
leaves position 9. 

7,4 Tande~ un1ts'and Inc011lng Group ft!glstratlon 

In position 5, the polarit1 ot the 'batte17 on the leads is again 
reversed t_or tand• units and part.ot incoming group registration. 
Lead la open, or connected to batt81"1 'through high or low reei~t­
ance ,, causing the non-operation ot the (U-1) and. (U-') relays, or 
operation ot the (U-3) relay and. the non-operation ot the (U-1) re­
la11 or th• operation ot the (U-1) ·and (U-3) relays. Le•d SC ia 
connected to ground through high or low resistance, causing th• non-

. operation or operation ot the (U-2) rela7. Lead c is connected to 
direct ground or open, causing th• operation or non-operation ot the 
( IGT) rela7. Lead PR i• connected to batte17 throuch low or high 
reatS\ance, cauainc th• operation ot the (B) rela7 and the operation 
or non-operation ot the (U-4) relq. 'l'be (B) rel&J operated, ad­
vances the (R•l) ni:tch to position 6. · Lead (IT) ta open during 
this registration. 
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7,5 Pinal Bruah, lncO!ing Grou2 and S\ationa Re,1atrat&on 

In position 6 ot the (R""l) nitch t1nal brush, '\he remainder ot 
incoming group, and stations r•cistrationa take place. Lead ADV 1a 
connected through low or high resistance to ground, oauing the 
operation or non-operation or the (P.1-2) relay. Th• SC lead ia 
connected to low batt.ery, high battery or is open, operating or non­
operatlng the (PB-1) and Cn-3) relays, Lead c la connected to 
battery through a low or high reaiat•nce, operating the (A) rela7 
and operating or non-operating the (l'.GB) relQ. L••d PR is con­
nected to direct ground, groud thro11gh 955·ohllls or is open, oaueing 
(a) the operation ot (STA-ll and (S'l'A-3) rela7s, (b) th• oper&tion 
ot the · C STA-3) rela7 .alone or ( c) the non-operation ot both the 
(STA-1) and (S'l'A-» relays. Th• (A) rela7 operated, adftnces the . 
. nitch t.o posltloil.7. .All operated register relays lock. When th• 
awitch leayea poa1t1;on 6, the (A) relay releases, 

7•6 Pinal Ttns and Station B•gietration 

. In poaiti.on 7 ot the R-l ewltoh tinal tens u4 the coapletion 
ot atationa r1g1etrations tat• place •. Lead ADV 1• connected to 
batt•l"J' throup low or high resistance or is open, operating or non­
operating the (rT ... l) and. (J'T•3) r•l•1B• Lead a: is connected to 
ground through low or high resistance, operating or non-operating 
th• (rT-2) relay. Lead C.i• open or connected to direct ground, 
non-operatinc or operating (S'l'A-2) relay. PR lead le connec;ted to 
battery through low or bich resistance, operating or non-operating 
the (ft-4) relay and operating the (B) relay. The (B) relay oper­
ated. adva?!Cea the switch to position 8. .All operated register re­
lays lock. 'l'h• (B) re_la7 releuea aa the· swi.tch leaves position 7, 

7.7 Pinal Units Registration 

In »osit1on 8, t1nal unite registration takes place. Lead ADV 
is conn•cted to ground through low or hi gb resistance, causing the · 
operation or non.:..operation ot the (FU-2) relQ'. Lead (~) 1• (a) 
connected to battery through low or high resistance, causing the 
operation ot th• (l'U-3) and the operation or non-operation ot the 
(J'U-1) relay. or (b) is open, cauing the non-operation ot both the 
(PU-1) and (PU-5) rela7e. Lead c 1• connected to 'batteey through 
low or high resistance• cauinc the operation ot the (A) relQ' .and 
the operation or nc>n•operation ot the (J'U-4) relay. Th• (A) relay 

. operated advances the switch ·to position 9. .All operated register 
relays hold until the switch leaves position 9. Th• (A) relay re­
leases in position 8. 
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8. s~ri•np OP ROUTIW S!ITCH - (R-1) II PQSITIQN-3) 

At the completion ot route regiatration when the a-1 ni.tch ad­
vances to position '5, the R-6 macnet is enerciz•d. U th• (~-5) relay 
le operated and the (R-6) rela7 non~operated, the switch advances to 
position r.,.. It the (R-6) relay is operated and the (R-5) non-operated, 
th• nltch adnnces to position 6. It both relqsare operated., th•· 
"'1.tc~ advances to position 8, 'l'b• (R-4-) _relq operated, adyances the 
nltch to the next odd numbered position in each case,_ 'l'h• (C-1) relq 
remains operated as long as the R-6 magnet is energized~ When tbe (C-1) 
rel47 releues, the routing selector. rotating aapets operate causing 
the selectors to tunction. 'l'h• selectors rotate until th• terminal on 
the hunting bank, which la grounded through th• contacts ot th• ca-1) 
and ( R-2.) and ( R-') relqs ls reached. When thie terminal is reached, 
the (TS-1) and (TS-2) relays are operated. 

(NOTE1- Two relays are necessary to take care ot slip,1.e. in case 
one selector should reach tel'lli:D&l bet'ore the other), 'l"h• 
(TS-1) and (TS-2) rela79 operated, (a) advance the class · 
81ri: tch R-4 accordinc to _the cl•s• ot call , _ ( b) advance the 
aend.er •Witch R-' to position 2. · 

Plim;t MACHINE S!ImBlf! CALL - 48 VOLT DST llif!-LQADEJ) 

9. DISTRICT BRUSH SELECTJ01f - R-1 Ilf POSITIQlf 9, a-3 I!f PQSi'tlOH 2, R:'+ 
IN PQSITIQ}l 4 -

Upon the completion ot registrations an4 ~- setting ot the route 
nitch, the sender functions tor district ·brUah selection over the ft 
lead. As th• ~levator in the district titrcult aacends, ground tre11 com­
mutator A lnteralttently short-circuits th• (STP) relay which releases. 
Ea.ch release ot the (STP) rela7 operate• a prille coqting rela:r. When 
autt1c1ent pulses have been ••nt back to sat181'1 the sender, the (PO') 
and (BO') relays operate, · Th• (10') relay operated, adnnces the R-3 . 
awitch to position}. 'l'be (BO•) relay operated, opens the tun~ental 
circuit. Th• switch is advanced to position 4 b~. ground on the· Ac•. 

10. DISTRJCT GROUP SP.1£rIQN. 

Wi\h the sender switch in poaltion 4, the tunclallental circuit la 
acaln closed,, ·'!'tie (L) rela7 in the district again operates and. advances 
'the dlstr1ctew1tch to position 6. Dls'trict grouJ> selection now takee. 
place ln a manner a1m1lar·to brush selection as deacribecl in paragraph 
9. Th• tirst counting r_elay operated la now controlled by the -cro&s- · 
connection to the (88-1) DG· arc ot the route awltch. When sutticient 
pulses have been sent back trcn the district circuit to satiety the 
sender, the (BO')and (PO') rela7a operate. th• (BO') rela7 operated, 

•, 
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opens the tundamental circuit, preventing the operation ot the (STP) rela7. 
Th• (11'0') relay operated, advances the R-3 switch to posi.:tion 5. 

11. FIRST Ol"ll'ICE T£iST 

With tbe R-3 anritch in posi~ion 5, ground on the J cam advances the R-2 
awitch to position 2. with the R-2.switch in position 2, the (Jl-3) switch 
in position 5 and the class switch in position 4 tirat ottice test is made. 
The (TG) relay operates over the tip and ring. Should the ottice selector 
be ott-nonial when ·seized b7 1he district selector, th• (TG) s-.lay do•~ not 
operate, thus preventing the sender tram tunctioning until the ••l•cted 
trunk reaches th• nonaal position. Th• (TG) relay ~perated, operates the 
(TG-2) relay .. Th• (TG-2) relay operated, operatee·ihe (TG-1) rela7. Th• 
(TG-1) relay operated, advances th• (R-2) switeh to position 3. 

12 ~ ll'IRS'f Ol"FICE BRUSH SELECTION - R-2 IN POSITION 3, B-3 DJ POSITION 5. R-lf 
IN POSITION 4 

With the R-2 switch in posi.tion 3, th• sender control,·••nd.•r and class 
circuits tunction tor tirst ottice brush selection. Which counting relay ~ 
Will operate tirst is deterained by the setting ot the A arc ot rotary 
nitch 2 RS-2~ 'th• (S'.l'P) relay is int•rmittently short•circuited by cround 
on the A comutator in the ottice a.elector. The (STP) relq rel.eased, re­
moves the abort. circuit 1'rom the Winding ot the prime counting relay. Th• 
prime relay operated connects ground to th• winding ot the next counting 
relay. With the Co) counting relay operated, th• (STP) rela7 released• 
.operatee ·the (BO') and (PO') relays. The (BO') relay operated, opens the 
tund.araental circuit. preventing the operation ot t·he (.STP) relay. Th• (11'0') · 
relay operated, adYanctts the R.;.;2 811itch to position 4. Ground on th• A.cam 
advance• t~~ ewtt=h \o position 5. 

1, • FIRST Oll'P'ICE GRQYP Sl!iLf£1'ION 

With the (R-2) switch in position 5, the sender control and sender cir­
cuits tunction tor ttrst ott'ice croup selection in a manner similar to 
that described in paragraph 12 tor ottice brush selection, except that th• 
A comutator le replaced b7 the :B commutator. Th• (BO•) relay operated, 
again opens the fundamental circuit. Th• (PO•) i-elay operated, advances 
the R-2 aitch to position 6. Ground on th• ·A cam advances tll• nitch to 
ppe1t1.6U 7• . 

l~. FOND OFFICE tzST 

With the R-2 ewit~h in position 7, 'Ui• sender and send.er control cir­
cuits tunction 1'or i•cond ot'tice test in a manner aiiailar to that de- . 
scribed in paragraph 11 tor.tint o1'tice teat. Th• (TC-1) relay operated, 
advances the R-2 nitch to position 8. . . 
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15, S!JCOND OUICE IRUSB AND GBQVP SEL!CTIOIS 

In positions 8 and 10 ot the R-2 awitch, second ottice brush and 
ottice group selections are aade, Th• sender and sender control cir­
cu1 ta tunction aa described in paragraph• 12 and 13 respectivel7. The 
eelection aade in each case la determined 'bJ the setting ot the A arc 
ot the RS-2 aw1 tch tor brush and b7 the C'"'aft' ot the RS-2 switch tor 
group eelections. Wb•n the (PO•) rel&J operates •\the end ot second 
ottice group selection, the R-2 switch ia adnnced·'tt position 11. 
GroUnd on the T caa of the R-4 switch advances the R-2 switch to posi~ 
tion 12 tor this class ot call. . 'l'h• A cam adwances the awi tch to posi­
tion 13. 

16, TRW« DST 

17. 

A8 th• R•2 switch enters position 10-3/4 t.o 13; cr..ound on cam F ad­
vances the R-3 nitchao posi~:lon 6, With the (R•2) nitch in position 
11 and R-:5 in positioit'..)sr. tl"Wlk test is aad.e. Th• (TG) relay operates, 
in turn operating the (to-2) rela,. The (TG-2) relay operated, oper­
ates the (TG-1) relay, The (TG-1) nla7 operated., ad.wances the R•3 
awitch to position 7. Ground. on the T cam ot the R-4 nitch advancea 
the (R-') nitch to position 8 tor this clue ot call,. It the -selector 
is ott-nonaal, the (TC) nl:&J do• not operate until it reaches nonul, 

-when the circuit tuncttons aa described, 

DglIIG BftYSI ".J007'IOjf - R-1 Ilf pq!JTIOR 9 I R-2 IN POSI1'JON 13 I R-~ 
Ilif PQSITIOH 8, Jt:4 Pl POSJTIQH If. . 

With th• R-3 switch in position 8, the sender,tircuit tunctiona tor 
incoming brush selection. "ftich tncoaing brush tr selected will be de­
tenained by the setting ot th• (IB) relap. (Example: It (.IB•l) and, 
(IB-') rela19 are operated. and (IB-2) rela7 is not operated, counting 
relay (4) will be the tirst to operate), Ground; troa th• A commutator , 
ot the.inc•inc selector intermittently short-circuits the (STP) rela7. 
Th• (STP) rela7 released, operates the priae relay which :operates the· 
next succeeding counting relay, When autticient pulses have been ••nt 
tram the ~ncoaing selector to satiety th• sender the (J'O.•) and (BO') · 
relays operate. Th• (BO') rela, operated, opens the t'und.aaental cir­
cuit, prewenting the operation ot the (STP) relay·ancl releasing the 
line relay in the incoming selector. Th• (PO•) relay operated., ac:Wances 
the R-:5 switch to posit-ion 9. ground on the (A) C• adyancing it to po­
sition 10. As th• swi.tch leawea poaition 8-1/4 the counting relays re­
lease. 
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~, 18. llCOIIRG GIJOUP •·!QIOH 

Y1th '11• R-' eWiich in position 10, the ••Dd•r circuit functions tor 
incominc croup selection. Th• croup selected is detenained b7 the setUwac 
ot the (IGJl) and (IG'i') relays. (lz•plta. Group ' is selected when both 
rela19 are operated), lhen auttic1ent pulses have been transmitted to 
aatist7 the sender th• (1'0 1 ) and (:BO') relays operate anc1 1'11nct1on as de­
scribed in paragraph 17. ft• switch is ad.Y&nctcl to position 12. 

,-- 19 • . nMJ, IRU§JI S!!I,pION 

. .....---.... 

With the R-3 switch in position 12, the sender tunctiona tor tinal 
brush selection in a manner sillilar to that deeortbed tor inc•inc brush 
•election, in paragraph 17, Which co:untinc rela1 operates tiret 1• d.e­
tel'llined b7 the setting ot the (l':B) relays. (flxaaple: It the (J'l-1), · 
(P:B--2) aDd. (P:B-3) relays are 'ai1 operated, th• (') counting relq oper ... 
ates tiret, selecting tinal brUeh 3). lhen sutticient pulses have be•D 
•ent to aatist7 the sender circuit the (PO•) and (BO') relqa t~tion 
and the R-3 nitch 111· advanced. to. position 13," ground on the A c• ad .. 
vanoinc it to position 14. 

20. lIJW, ms. S!t.FfJON 

21. 

With th• (R-:5) •itch: in position 14, the circuit t'unctione tor final 
tens •election 1n a aanner similar to that cleacribecl tor incoaing brueh 
•election in paragraph 17. Tile selection in this cue ia cletenained by 
the setting ot 'th• (l'l'~ relqe. Tlie (PO') r•l•7 operated.. at th• end or 
••l•ction adYancee th• switch to position 15 and th~ A caa adwancea it to 
position 16. · 

PINAL .UII'Q me10H 

. ·1n pqsition 16, the sender functions tor tinal units selection in a 
•nn•r similar to that deacr1bed tor inccming.group selection 1n paragraph 
18. except that the election ie now detena1Ded bJ the setting ot the (PU) 
relays. The (l01 ) relq operated, adYancea the B-:5 awitch 'to position 17. 

22 •.· ISO!IBG APYAIR 

· When the (~·3) switch enten poeition 17, ground ou the (J) c• ad-
vances the •Witchdtt6' position 14. When the incoaing selector enters posi­
tion 9. reyeree batte17 over the tunclamental circuit opera~ee the (Of'L) 
and (S!'P) rela19. Th• (Oft.) rela7 operated., holclB throup its 1000 obm 
winding.. Th• (OPL) and (STP) l"ela7e operated, opera-tea' lh• (0) counting 

···: 

. ' 

' 
i 

:J; 
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rela7. When the incoming advances out or position 9, '\he (STP) relaJ 
releaeea in turn operating the (BO•) and (l"O') rela7s. Th• (BO•) re-
141 operated, opens the fundamental circuit. Th.• (po•) rel87 operated, 
advances the R-2 switch to position 15. Ground on caa F ot the R-2 
9Witch advances the R-2·11Witch to position 16, 

2' ~ TAU\ING SJjI5TION 

With the R•2 switch in position 16, a circuit ls closed trom 'bat­
t•rJ in the district selector through the district line relay and the 
(STP) rela7 in the sender circuit. 'l'he (STP) r•lat operat-ed, operates 

t 

th• (O) relq, When the (8TP) relq releases du• to beinc short-cir-
cuited, the (1"0 1 ) and (BO') relays operate. ·1'11• (F0 1 ) relay operated, 
pertoras no tunction at '\Ids time. Th• tao•) r1la7 operated, opens 
th• tunclaaental .circuit, :causing the district "Iii stop in the required 
position, (in this case 12), 

2fd.. . B!l'Q'RN TO NORllAL 

l'hen talking selection has been c•pleted in the district circuit, 
the district line relay releases. '.l'be line rela7 released, releases 
the (H) and (H•l) rel&78 in the sender selector and allotter circuit. 
'l'b• release ot these rela7s opens the ADV, S::, FT and PR leads and ad­
,,.nces the sender selector awttch. >a th~ BWitch advances, ground is 
removed trom the BTG 194d. '1'h• (S) reiail·~tn the register control cir- · 
cuit releases. Th• short circuit being removed troa its inductive 
windlq, the -(S-1) rela7 operates. 'l'h• (S-1) relq operated, connects 
ground. through its 80 oba winding to the BTG lead as a bus1 condition. 
Should a send.er selector be hunting at this time. the iround through 
the 80 ohm :winding causes it to pass b7 the sender and the (S-1) nla7 
to be held operated until the brush has,Aett its BTG terminal. Th• (S) 
nla1 released, advances the R.;.1 switch to position 18. />JJ the R-1 
nitcb enters position 10 ground on the c cam advances the a-2, R-3, 
R-4 and R-6 switches to nomal with the aid ot the A cams ot the re­
spective nitchaa. With the above switches in posit.ion 1, ground trom 
the <Q coa ot the R-6 switch advances the R-1 •itch to normal. M the 
R-1 switch leaves Position 9, all operated register relays release. 

DIBp;T 11/QllNE §!I'l'CBING CALL ... 48 VOLT DST LOAl>!J) 

25. gmg;rw, 

On this claaa ot call the' sender circuit functions as described 
tor direct aachine·switchinc call, 48 volt test non-loaded, with the 
tollowing ~'xceptionss 

------, 
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'fta• class awi\Ch 1• set i* position 5 instead ot in poeition 4, 
'but in the aue aann•r u de.Ori bed under '\he previous call. 

25.2 Talking ••l•ction requires.two pule•• tr• the district selector 
operatinc counting rele.J• (I), (I•), (O), (PO•) and (~O•). 

26. TOLL Nm ])ISi MP STMI<HJ'UOB!ARP TOLL 'l'AIJP IMPAie CAH-' .; 

. All calla wbich do ·not requir,• rnm•rical.af]ection ar~·included 1n 
:this class. Por a oall ot this ciua onl7 the ·route and etart k•J'• are 
operated, 'Th•· circuit tunotions in the same aanner as 4eecr1bd tor route 
rec1strat1on. ·!he routi~ •Witch rotates· until it tinds ground. on th• 
terminal correspond.ing to the operated rout~ k•J'· Th• claae Ditch.is ad­
wanced to position 2 or '· Up to the completion ~ ottice selection, the 

. circuit tunctiou in the aaae -nn•r as d•acr1bed in .,.ragraph 9 to 15 in­
cl us1 ve. With the R-2 awtto• in position 11, ground one• T.ot ll-4 ..S.tch 
adwancea it to position 12,f'h• A caa a4Yanc1nc 1t to position 13. Aa·the 
R-2 !91'1tch passes through poeitlon 10-3/4 to 1,, ground on.the .~2 caa ad­
yancea the R-' mtch to "sition.6. The (~l) relay operated at "the end 
ot trunk teat advances th.f1n:..3 switch to posit ion 7. Ground on c• a ot 
the olua ci.-cuit operates tile (O). (BO•) and (l'O') relqs. !he· (PO') n­
lq operated, ad.wanoes th• R-2 swltch to position 15. With th• tt-2 awltoh 
in position _1,, cromacl on th• ADV lead adY&DC•• the district out ot th• 
aelectiori 'be7ond position. As th• district. adnnces, it connects ground 
to lead SC operatinc ~· (S'l'P) and (TR) nla19. 'ftl• (atP) nlq operated, 
ad.wances the. a-~ •Witih to position 16. In position 16 ot the lt•2 antch, 
"talkiDg selection in the d1etrict is made. Por •tol;l. and J>eet lfOn-LOacte4• 
calls. the 2 counting relQ 1• the tirst to op•r•t•. Por •toll and l>•k 
Loade4• •YA• w11"1nc, -cal.le the :5 counting rel&J' operates tirat, tor 
•Mra1ghttorward. toll Tand.• .. nual• •XA• wlring calla tbe o counting re-
1•1 operates tirat. Tb• oi~uit functions tor talking aeleotion in th• 

. ·· ..- .. aum•r u. described in paragraph 2'. When nt't1c1ent. pulsea have 
be9n sent baot trom th• district to satlat7 the sender, the CPO•) and 
(BO•) rel818 operate. !be (JO•) relay operated, I opens the tundaaental 
circuit', cauainc "the diatric~ to •'top 1~ the re~ired pos1 ti on. 1'h• . 
(PO•) relay ope~ted 'at thia·tiae perto1'118 no function. rrom thi• point 
on, the c1rcu1t tunctiona in th• ••e aanner aa described in paragraph · 
2'f., •Return to ·Horaal•. 

n.c.I. PIRICT 

27. AJ)VA?pd 

On R.c.1. calla to aanual ottlces, the circuit ·runctions in "the same 
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manner as described tor direct aachine switching call up to position 
11 ot the R-2 and position 5 ot the R-3 switches. 'l.'be class switch ls 
set in position 6 or 7. · As the class Switch advances, the (T) relq 
operates. When the class switch stops adYimeing, the (T) relay re­
leases, '!'he (T) relay released, advances the R-3 switch to position 6, 

28. IRUNK GUARD TEST - R-1 IN POSITIO!! 9j R-2 IR POSITION 11, R-3 IN POSI- . 
_ION 6, ·ft-4 IN POSITION 6h · . . 

With the R-1 BW1tch in position 9. the R-2 •witch in position 11, 
the R-:5 switch in position 6 and the R-4 nltch in position 6 or 7, 

· trunk guard test is •ad• in the same •anner as tor a .. direct .. chine 
switching call except: that the ('l'G) relay is bridged across the (ft) 
and (.FR) leads without the A resistance• Th• ('l'G) rela7 operated• oper­
ates the ('l'G-2) relay, Th• (TG-2) relq operated, operates the (TG-1) 
relq. Th• (TG-1) relay operated, advances the R-2 awl tch to position 

.7• Th• sender does not tmaction further until the assipu1ent lc•7 in the 
a.c.I, trunt at. th• aanual board is operatecl .... Th• aaaig1111ent tey oper­
atecl, releas. ea the ('l"G) relay. 'l'he (TG) re~~( released, releases Uie 
(TG-1) and (TG-2) relays. Th• (TG-1) and (~2) nlays released, con-

. nect the (1'T) and (J'R) leads through tr• th•·•tiatrict to the call in­
clicator iapulaer cams. The (TG-1) relay operated, also operates the 
(mro) relq, 'l'b• (.PP) relq operates when the R-2 ewltch tmters posi­
tion 6 3/4 to 7. Th• (Dl'O) and O'P) r•l&J'B operated, adYau.ce the R-5 
ewltch through one complete revolution troa p0siti9n 1 to position 1.' 
When mating trunk test a 2 llP •m• condenser ·and 18-BA •B" resistance 
are connected in seriee across th• Winding ot the (TG) relay to a'beorb 
an inductive tick when the (TG) relay rel,eUtn. 

29. SNJ)I?G R.C.I, PUJ.SZS 

(lmft:- 'lbe routing ~ . circuit is arranged tor (P), (Q), (Z) 
' and (L) .wiring so that it •7 be uae4 with all a.c.1. trunts 

whether or not the7 are arranged tor universal pulsing.) 
Th• continuous advance ot the iapul ser · BW1 tch throuch ou · 
tull reYolution a•nda pulses over the tundaaental circuit, 
operating the proper combination ot rela79 at the terainat­
ing R.c.1. ottices tor displaJing the lltlllber called, betore 
the manual •B• operator or is registered in a 1'1111 Mechanical 
Tand• orLocal Tand• aencler. 'l'be palses are sent under 
the control ot the operated register rela7s in th• following 
order: Tand.• (when used), stations, thousands, hundreds, 
tens, units, . .A/J the R-5-switcb leayea position 9-1/4, the 
(.FP)_relay releases, tranaferrinc the fundamental circuit 
to cams L and IC ot the R-5 awl tch. All the R-6 awl tch 

-· 
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advances to position 1, the R•2 switch is adYanc.ed to position 
12 'b7 cround on 'the L caa ot the R•' switch and to position l' 
'b)' the A caa. AIJ the R-2 switch p~ses through poa1t1on 12 to 
·12-1/2 • batte17 and. ground are connected to th• tip and. ring 
ot the pulsinc circuit aa an .Wdi t-ional pulse. !hie pule• la 
used to advance the 'two wire ottice selector it it ls included 
in the routing. ·xr. the apparatus at the manual office is 
arranged tor this pulse. lt will be necess&17 to send it in 
all cases whether or· not th• two wire ottice a.elector is uae4. 
·When . •Y• wiring is provided and the apparatus in the manual 
ottice is arranged totunction without the additional pulse. 
the sender control switch R~2 •111' be advanced to position 15 
bet ore th• sender moves troa position 5·. M the R~ awl tcb 
leaves position 20-'/lf.. the tundallental circuit ls opened. 

·preyenting further pulsing. As the (B-2) switch enters posi­
tion l'• the (O). (1'0 1 ) and (BO') relays operate. Th• (PO') 
r81.q operated, adnnces the R-2 81'itch to position 15. 'lb• 
( 0) and (BO') relays· pertona no uael'ul tunctien at this till•. 
Th• Co). (BO•) and (l'O') relqa release ·aa the R-2 s"1tcb ad­
vances to position 15. In position 15, cround on the (F) c .. 
advances the district to talking ~election. The circuit tanc­
tions tor t.llting ••l•ction and returns to nonaal in tb• eaae 

·llallll•r as deacrib•d tor direct uohin•, nltching call, para­
. craphs 2' and 24. 

LOCAL ARIA • JMCllilll S!UCBiftG tNQR qe.M. 

,o. OllilJATIOI or ms 

'l'bie class ot call includes (a) calla where the record is transterrecl 
troa th• operator•s ••nd•r to a register sender in th• ... , or in a 
clistant otrice. the ccmpletion or selection beinc controlled b1 the re­
ciater ••~•r. (b) calla which oricinate at a special. •A• poeltion tor . 
local points not appearing on th• district traae and are coapleted 
through a tand• district· which is aaaociatecl "1th a ccmaon group ot re­
gister sender. on th••• calls it is neceeea17 to operate the tandm 
k•JS in addition to th• route·ancl DU11eri.alt•18• 

,1, SQDIHG R.C.I. Pp'L§IS 

When th• setting or the keys has been r~orded ill the reciater con-
--. trol circuit and the routing awitch baa been aei. the class 8"1tch le · 

aclyanced to position-10 or 11 (according to whether th• oall is ,non-· 
loaded or loaded)., Th• circuit fu.nctiona tor district and otrtc• 
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selections in th• same manner as described in paragraphs 9 to 15 inclu­
•ive. W'lth th• R-1, R-2, R•3 and R-4 switches in position 9, 1,, 6 and 
8 respectively, t.he tandea rel81 operates. '!'be tandea relay operated 
(a) locte, (b) operates the (PP) relay, (c) closes circuits through 
fJ"oa the contacts ot the (B), (T) and (U) relays. 4'h• (PP) relay oper­
ated, advances the (R-5) s1ritch to position 2, the :B calli advancing it 
to position 9. Trunk cuard test is made. in the same manner as de• 
acri'bed in parag111ph 28,. except that the control switch·R-2 is in posi­
tion 1:5 instead ot 11. '1'he (TG-1) relay operated. advances t.ho R-' 
ewitch to.position 7, Upon thlt completion ot the trunk 'test, the 
di•tant district circuit sele~s an idle register sender and opens the 
tundaaental circuit, releasing the (TG) relay. Th• (TG) relay releaeed, 
releases th• (TG-1) and (TG-2) relays. The (TG-1) rela1 released, ad­
vances the R-5 switch trom position 9 to position 1, sen41ng out the 
required pulses according to the setting ot the (A), (T) and (U) relays. 
Impulses tor stations. t.ho~ands, hundreds, tens. and uni ts are sent out 
while the R-5 nitch makes the second revolution. '!'he register sender 
upon receiving the last pulse, advances the tandem district. Th,e dis­
trict advanced, connects reverse batterJ to the 1'T and PR leads in a 
aanner similar to that on incaning advance. As th• R-5 switch advances 
to position 1, at the end ot the second revolution the R-2 switch ad­
vanoea to position 14. JPram this point on. the circuit tunctions as de­
scribed in paragraphs 22. 23 and 24. the o counting relay operating tor 
talking selections. 

a.c.I~ Al!J) M!X:BANICAL TANDDI 24 VOLT TEST 

,2. The operation ot the circuit tor this class ot call is the same as 
tor a.c.1. direct. described in paragraphs 27. 28 N1d 29, except that 
the R-5 switch is cset in position 9 before the pulses are sent out and 
th• tand• · rel81 operaies. tunc.tioning in the saae manner ae desert bed 
1n paragraph 31. the R-4 sn tch i • a4vanced to poei tion 10 or 11. For 
talking selections. the (0) relay operates tor non-loaded talking and 
the 1 relay operated tor loaded talking. . 

II8CJH2ANEOUS 

''. .SKfr OFFICE 

On calls not requiring ottice selections. tor ccnpl•tion, the cir­
cui t tune'\lons as described in paragraphs 9 and 10. Ground on the 
first OB arc ot the. RS-2 select'or· operates the· (SO) . relay which causes 
the R-2 . switch to adyanee to position 13 1.mlediately. Should it b8 de~ ~ 
dred to skip only second ottice selec.tions the circuit functions as 
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described in paragraphs 9, 10, 11, 12, 13. Ground on the second OB arc 
ot RS-2 selector advances the R~2 s111toh \o positien 1,, Thi• is aocG11-
pliahed in the tollowtng aanner. Th• (SO) rela7 operates 

1
1n position 1 

ot the R-2 switch. The·(so) nl&J operated, (a) advances the R-2 •Witch 
to position 6, the A cu advancing 1t to position 7, (b) operates the 
(O)~ (Po•) and (JO•) relqa. M ·the R-2 switch leaves position 5, the 
(SO) relay r~l•aaes bu~ ;'operates aa the swi\ah·aoves into position 5 ,14 
/7. Th• (SO) relq operated, locks, a4vanclng th• R-2 antch to position 
10, th•A c• advancinc\it to position 11, ground on ca T-4 advancing 
the R-2 81rltch to position 12. J'roa this poillt on, ·th• circuit tunotiona 
P descrilMcl in paracraphs 16 to 214- ·tnoluive. 

Wb.en :th• plug ot th• •cord and District Circuit• is wt,thdrawn trOll 
the Jack betore final units selecti'n hu taken place. the district ad• 
vancea and closes • circuit over lead. sc, operating the CDWO) relq. 'l'h• 
(Dl'O) rela7 operated, (a) holds, Cb) opene the tundamental circuit, pre­
venting t1nal uni~ selection, which is 1181i.al17 made thro•gh the break 
contacts ot the (.l)wo) relaii With the 1'1nal units se1ect1o1\ lead 
opened. the counting r•l•7• ~nnot hnction and tbe ••lea tor '1ravela to. 
t.•11-tale. Th• circuit tunct1one trot& this point on as described. below 
in _paragraph. · 

55. DISTRICT OJW'LOW • R-1 II POSinOR 9 1 . B-2 IH f9SITIOH le R-' II ppSJTIOJ! 
B. R:lf II l:OSITION 2 TO l2 IJG., . . • 

When the'~diatriot goes to over1'low the releue ot th• (L) relaJ -ad­
vances the district to position '9. In position 9, ground on 'th• SC lead.· 
advances the district to poaition 10. ·In position 10, th• z camutator 
advances the switch w position 11. In peeition 11, groun4 on tile s c• 
ot the distrtatadftnces the switch to position17. In position 17, t.he 
41·atrict r•l••••s \he ·sender. ft• sender selector re-turns to no:naal J 

opening the r.r. Jl'fC, PR, A'l1'I and. SC leads, As th• send.er selector ad­
vanoee to· normal, cround ts r•ovecl tr011 the Jl'lC l4ta4, r•l•uinc the (1S) 
relq in· the register control otraut. Th• (S) r•1•1 r•l-•4, r•o•••' 
the •hon-circuit tr• th• ind.Uat1ve w1Ddinc ot th• (s-1) rela7 whi.Oh,, · 
now operates and holde. 'l'h• (S..l) relay open.tad.• connects groucl · 1 

'\hrougb ~ta 80 oba winding to the JITG lead as a 'buf1 condition•• de-: 
scribed in. j>~•1raph a.. Th• (S) rela7 .releaeed., also advance• th• 1,.1 .· 
Ritch to position 18. I.a the R-1 .m.•ISh enters poaiUoa 10,/ groun4 ~n .. 
tll• P-1 c• ad.vane•• th• ... ,, R-lf., a-~ .-ad R--6 switch•• to no~l·.. Wltb 
the R ... 2, R-'. 11-4, R-5 and R-6 aWl tohea in normal, a circuit 1• cloaed1 
adYanoinc . the R-1 ewltch to · narmal. A8 the R-1 awl tch en\ers position 

· 10, all operated register_.rel•¥.• nl••••· 
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:56, OPl'ICE OVERPLOW - R-1 IN POSITION 9, R-2 IN PgfITION 8, B-3 IN PQSITION 
5, R-4 IR PO~ITION 2 TO ll·INC., R-5 IN POSITION 1 

When the ottlce circuit goes to overflow i~ 1• advanced to position 
.11, · ReYerse battery is seat over the tundallental circuit in position 
11, operating the (OP'L) and (STP) rela7s in the sender circuit. 'l'h• 
(OP'L), relay operated, locks and operate• the (~PL-1) and (OP'L-2) rela79. 
~e (OP'L-1) relay operated, (a) locks to ground on com M-3, (b) connects 
the talking selection leads to the 4 counting rela7s, (c) operates the 
(0) counting relay. Th• (OP'L-2) relay operated, (a) locks to ground on 
caa (G-2), (b) operates the (TG-1) relay, (c) closes a circuit advancing 
th• R-2 switch to position 8, the A caa advancing it to position 7, 'ftle 
(T0-1) relay operated, advances the R-2 switch to position 8, ground on 
the· ( Ol'L-2) relay advancing 1 t to 9 and ground on the A cam advancing· 1 t 
to position 10. Aa the R-2 switch leaves position 8, the (BO') and (FO') 
relays operate, Th• (PO') rela7 operated, advances the R-2 switch to 
position 11. As the R-2 switch adyancea to po.sition 11, ground. on G-2 
cam advances the R-3 swttch to position 6, ground on the T-4 :cam ad.­
vanees the R-2 switch to position 12, the A Cali advanci~ it to position 
13. With the R-.5 swttch in position 6, ground on caa N-3 advances the 
ewitch to position 7 and 1Jllaediatel1 to 8. In position 8, the (O}, 
(1'0 1 ) and (BO') relaya operate. Tile (0), (PO•) and (BO') relays oper­
ated, hold until th• R-' switch advances to position 17. The (l'O •) re­
lq operated, ·a4Y&nces the R-3 sw1 tch to position 17. · On all other 
calls 'tiian•direct aachine awitchinc• the R-2 sw1tch advance• to position 

• 14 trem ground on the mate contact ot the (FO') rela7 in pc)a1tion 7/8 
ot the R-2 switch. On direct machine switching calls, the R-2 switch 
does not advance tr• position 1' until the R-' •wt tch enters post tt.on 
17. ID position 17 or the R-' s1r1tch, ground on the 1-3 en advances 
the B-2 switch ~o position 14, cr0und on the contact ot the (PO') nlq 
operated, adnncing theswttchto position 15 •. Tb• advance ot the 
district operates tb• (STP) 1"8143'. The (STP) r•lll7 operated, advances 
the R-2 switch to position 16. In position 16 ot the R-2 sw1tcb, talk­
ing eelectionis laade and es th• (OFL-1) relq operates, the district 
adYances to th• overt;l.ow position. Prom this point on, the circuit 
;~lone in th• saae liaaner as described in paragraph ~. •Return to 
Soraal•. · · · 

.,7 ~ OUJCB oygrt.oW OJ MAN!l.Uu MD> llANOAL OB JIECBMICAJ. TM@P 

An ottice selector •ll7 go to overtlo• with the R-2 switch in post- ~ 
tion 11 or 1' and tbe aeDder in position 6 on calls trom anual, manual 
tand.• or aeohanical tan4• calls. In this calie, the (TG) and (OP'L). 
rela19 are bridged across the line to the trunk guard test position. _.,,. 

.. 
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Th• (TG) relay operated, operates the (TG-2) relay which !n turn operates 
the ('l'G•l) relay. The (Oll'L) relay ope.rated, operates the (OP'L-1) and 
(OPI.•2) relays. Th• (OJ'L-2) relay operated, operates the (SO) relay. 
Th• (SO), r•l•Y operated, advances the (R ... 2) ·switch out ot pos1t1on"13. 
As tile ft•2 &Witch leaves position 13-1/4, the (FO') and (BO') relays 
operate. ,The (FO') relay operated, advances t11e R•2 switch to position 
15. Th• district 1e advanced and talking sdection 1.s ~ade as: Pt_"eviously 
cleecr1'bed.. 

58.. INCOMING ODiRFLO'I' 

Should an incoming seleciior go to overflow with the sender 1n posi­
tion 12 and the sender control switch in position 13, the {STP), (Ol"L), 
(Ol"L-1) and (OrL-2) relays operate. Th• (STP) relay operated, oporates 
the (0) counting relay. When the incoming selector advances, the (STl') 
relay_ releaaes, operating the {1"0') and (BO') ·relays. The (1"0') relay 
op$rated, advances ths (R•3) syitch to position 17. When the R-2 ..itch 
ad~nCef to position 16, the district is advanced, talking selectfon is 
111acle. ond. the circuit ret.urna to normal as described in paragraph 24. 

39. FINAL TJ!:LL-TAI.E 

When the final selector goes to tell-tale, reversed batte17 over the 
tundamental circuit op~ratea the (OFL) and (S'l'P) relays. The (OF'L) relay 
operated, operates the (OP'L-1.) and (OFL-2) relays. Th• ~OFL-1) and 
(OrL-2) rela7s operated, lock. Th• (OFL-1) relay operated, operates the 
( O) counting relay o Th• tinal circuit continues ·to advance and connects 
ground to the FT lead, releasing the (STP) relay. The (STP) relay re­
leased, operates the (BO') and (10') relaya.. Th• (FO') relay,. operated, 
advancas tile R•' switch to position 17~ As th• R-3 sw1tch advances to 
position 17, ground on the (1-3) cam· advances the R-2 &Witch to position 
14, the (FO') relay operated, advancing it to position 15. With the R-2 
switch in position 15 the (O), (1'0 1 ) and (BO') relays release and ground 
on the (Q-1) cam over the ADV lead advances the district. The district 
advanced, ground is removed trom the hold lead, restoring the circuit to 
normal as described under •Restoring to r~raal" paragraph 24. 

40. SPLITTING COUNTING RELAYS 

Whenever a counting relay above (4) is to be operated, the (TR) relay 
operates. The (TR) rela1 operated, transfers the pulsing circuit trom 
the contacts ot the (l) relay to the corresponding contact or the (5) re.., 
lay. This eliminates extensive crosa connection. 

ENG: l".S.G •. 
April 19, 1927. 
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