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CIRCUIT DESCRIPTION 

CHANGES 

PBX SYSTEMS 
NO. 756A 

TIE TRUNK CIRCUIT 
OUTGOING MANUAL AND DIAL SELECTED 

WITH 2 SECOND RINGING SIGNAL . 
INCOMING RINGDOWN 

D. Description of Changes 

-

CD- .65756- 01 
ISSUE 5D 

APPENDIX 2D 
DWG ISSUE l0D 

D.l Option ZD is changed from Mfr Disc. to Standard to 
allow the operating company to choose either option 

ZD or option ZE. 

D.2 Circuit Note 103 is revised and Note 106 is added. 

D. 3 On nig ht connections with option ZD, relay Rl _operated 
on an incoming call locks under control of relay s1 · 

released. Since the call .is not answered, relay Sl never 
operates to release relay RI . Relay RI flashes the trunk 
lamp in the console and operates the console ringer continu­
ously. With option ZE, the loc king ground for relay ~l is 
under control of the battery cut-off relay in the alarm, 
transfer, and test circuit. On night connections, relay Rl 
releases to silence the console ringer and extinguish the 
console lamp. 

D.4 Lea~ SI (option ZE) is c~anged to show a multiple to 
other tie trunks • 
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PBX SYSTEMS 
NO. 756A 

DWG 

TIE TRUNK CIRCUIT 
0i...!':i:'8-0I:i'JG MANUAL AND DIAL SELECT.EI' 
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D. Descrintion of Changes 

ISSUE 

D.l The ra~i~s of this ci~cuit !s changed from AT&TCo 
3ta nd&~d to A&M Only. 
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NO • . 756A, 

TIE TRON!t CIRCUIT 
OIJ'l'GOING MANUAL AND DIAL SELECTED 
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§~Iott l - GE~ DESCRIPTIQN 

1 • PJJRPOSE or CIRCtJIT 

1.01 Tbis trunk serves as a connecting 
link between tbe No. '756A PBX and a distant 
PBX. It is arranged for 2-way operation and 
e■ploys rtngdown signaling in both 
directi.ons . 

2--iu;NERAL METUQP or OPERATION 

2. O 1 The trunk saay be dial selected by 
(a) a station, (b) a dial repeating tie 
trunk, or (c) ■anually selected by an atten­
dant for outgoing calls. The attendant may 
Al.so dial select the trunk Yia a central 
office trun .k or another r in~dOlfn tie trunk 
for the completion of tandem calls tbrougb 
'the PBX. 

Prt.nted in o.s .~. Page 1 
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2~02 
pleted 
al.erted 
audible 

Incoaing calls are answered a.nd com­
by the attendant. Ttie attendant is 
by a 120-IPM tlastai.ng trunk lamp and 
signal.. 

2.03 After answering the incoming cali 
and determining wb1Ch stati.Oll of tile trunJt is 
desired. tile attendant steers into the PBX 
an<l dials tbe number. 

2. o• While tile trunk is :cing1ng a called 
stauon. the stati.on lamp flashes at 30 IPM. 
Wilen tile- station answers, tile lamp stops 
flashing and bec:Omes steadily lighted. 

2. 05 If the called station 1s bUsy. \ tile 
trllDk Will caap on the busy line and indicate 
this to tile attendant by tlashing the station 
lamp at tile 60-IPM rate and connecting busy 
tone to the attendant telephone set. 

2.06 When the ~amped -on busy station 
1:>ec0111es idle. tile trunlt Will start- ringing on 
tile station lamp at 30 IPM. If tbe called 
station is t,usy and another trunk 1s alrea~y 
camped on. tile station lamp wil.J. t>e flashed 
at 120 IPM. and an interrupted 120-IPM tone 
Will be connected to the atteadant tel.ephone 
set . · 

2 . 07 When an inc0111ing call is direct~ to 
a dial repeating tie trunk. tile station lamp 
Will. flash at 30 IPM until the tie trunk 
answers at Wb1.ch time the lamp vi.ll. beco:iie 
steadily lighted. 

2. 08 When an incoming cal.L is directed to 
a central office trunk or another ringdown 
trunJt, the station lamp flashes at 30 IPM as 
an indication to tile attendant that the call 
sttoald be supervised periodical .ly . 

2.09 If an all trunks bUsy condition is 
encountered on an attempt to complete an 
incoming call to a trunk, tile ringdown trunk 
will flash • tile station lamp at 120 IPM and 
connect interrupted 120-IPM tone to the 
attendant tel.epllOne set . 

2.10 Wilen this trunJt is dial selected for 
an outgoing call. a 2-second ringing signal. 
will be transmitted to the distant PBX and 
both tbe trunk and station lamps Will light 
steadily. 

2. 11 The trunk Will disconnect automati­
cally When the called party bangs up on 
incoming calls completed to stations or dial 
repeating type tie trurucs, and Wilen the 
calling party hanga 11p on outgoing calls trom 
stations and dial repeating tie trunJcs. 

2. 12 on calls completed to or . f:com 
central otfice trunks or other ringdown tie 
trunks tile attendant will have to disconnect 
by re-entering the connection a t th e orig ­
i nating trunk. However, it the distant PBX 
attendant originates a new call betore the 
preV1.ous connection at the 756A PBX is 
released, tne ringing signal tor tile new call 
Will release the previous connection. 

2 

2.13 :-rnen an incoming call to the trunk 
is completed to a station or a dial repeating 
type tie ~runk, the called party may recall 
the attendant. After receiving a recall 
signal tile trunk will flasb tbe station lamp 
at 120 IPM and with an option will connect 
audible ringing tone to the station. 

2.1q An adjustable transmission pad is 
provided in the trunk to equalize the trans­
lllission on tandem calls and calls termi.nated 
at the PBX. The pad 1s normally in the 
circuit but is cut 011t on al.l trunlt-to-trWlk 
connections. 

2.15 Line termi.nation is provided toward 
tile distant PBX to prevent a r epaater from 
singing sllou.l.d . one be employed on the trunk 
facility. 

2.16 The trunk is arranged to prevent the 
attendant from entering tbe trunk when it is 
being used for an outgoing call. When tile 
attendant connects to tile trunk to answer . an 
incocaing call the attendant telephone set is 
connected tbrough to the distant PBX, but 
when tile attendant steers inward to complete 
tile call, tile connection is split. 

2.17 In the- split condition the attendant 
telephone set is connected inward toward tile 
called end and a termination is connected 
across the distant PBX side of the split. 
When the attendant leaves the connection tile 
called end is cut th .rough to tile calling PBX. 
Tile attendant telephone set will be bridged 
acr::,ss the connection on any subsequent re­
entry of the attendant . 

2. 18 Tile trunk can be ar-ranged on an 
optional basis to function 11itb a code ring­
ing multiparty ringdown trunJt line . When the 
option is prori.ded tbe rering release feature 
is disabled and incoming ringing signals are 
not locked in. 

2.19 An auxiliary subset is provided at 
tile attendant locati01l for receiving incoming 
signals; outgoing ri .nging signals are con­
trolled manually witb the dial back Jt.ey in 
tile cordless position circuit. 

2.~o Wilen tile trunk is arranged fo r code 
ringing operation, both incoming and outgoing 
calls 11111st be- completed by tile attendant. If 
a station dials the trunk c~e. the station 
will be directed to the intercept termin3tion 
of an attenda.nt trunk. 

2.21 In general. connections between 
central office trunlts and ringdown tie trunks 
can be set up by the attendant using either 
trunk as the originating trunk . However. if 
the central office is arranged for toll 
diversion, toll calls will nave to be set up 
using a central office trunlc as the originat­
ing trunlt. Otherwise, since tile originating 
class of service of the ringdown tie trunk is 
toll denied. tile dialing of a toll code will 
cause the central office trunk to disconnect 
fro.a the central office and return busy tone 
to the attendant via the ringdown tie trunk. 
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2.22 It sbould be noted tbat in cases 
Wbich involve a step-by-step central office 
tbat _ is not arranged for toll di version. tbe 
polartty of tbe battery a.ni:t goand on tbe tip 
and ring Will be reversed Wben the called 
party answers. 'rills also causes tile central. 
otf1ce trun>t to disconnect from tbe central 
offic eand return busy tone to the attendant 
Via the ri.D9down tie trunk. 

2.23 · In S11Cb cases all c:onnecucms 
between central office and rtngdown tie 
tr-antts sboUld also be set ap wsing a central 

· Office trunk as tbe originating trunk. 

\ 

~CTION U - QETULEQ PUCBlm<>J'! 

1. INCQMiffii CAJL fROft DISTANT PH CO!Ji'l&m 
TQ STATION LIRE 

k seizure of JOU Trunk (SC 1) 

1. 01 "The distant PBX "1U eeue this 
trunk by rtngtng over tbe tip and ring 
conductors. Tbe ringing current is rectified 
by tbe rectiJ!ier bridge network consisting of 
varistors D1, D2, D3, and 04 and causes relay 
R to operate - 1.n step "1th tbe ringing. 

1.02 Relay R Ln operating: 

(a) Operates relay R1 Wbteh locks operated 
Vi.th option ZD to a break contact of 
relay S1 or wi tb option ~!: Vhich .lockS 
under control of the battery cutoff 
relay 1.n the a.la.rm. transfer, and test 
circuit Vi.a lead S1 . 

(b) Extends ground ewer lead 'l'O (T-AJ to 
the 'l'MS -remote scanner. 

1.03 Relay R1 ope .rated: 

(a) Connects 120-t:PH battery to ...lead n to 
the cordless position ci.rCQit to -flash 
the assoeu ted trunJt lamp TL 1n the 
atte'ldant posi ti.on. 

(b) With option o connects aach.1.ne ringing 
(R code), or witb option zc connects 

conti.nuous ringing to lead BZ -tx> tbe 
cord.lees position circw.t to sound the 
r.t.nger 1n tile attendant conaole •or 
6-button key telepbone set. 

(c) 

(d) 

Connects 120-t:PM battery to lead L to 
tbe cordless position · circm.t to flasb 
tbe associated la-.p L 1n tbe attendant 
6-button key - telepbOne set. 

Operates relay LO. 

1. 011 Reay LO operated (aJ grounds J.ead 
IT-- to the -rker as a busy indication to 
pr-event seizure of the trunk for an outgoing 
call, (bl opens tile operate path for relay T 
to pre?ent it ftom operating Wben the atten-
4llnt answers, and (CJ extends ground o,,er 
lead TO ('1'-J to the '!'MS remote scanner . 

B. Call Answered By Attendant (SC21 

1.os In response to flashing la■ps TL or 
Land tbe ringing signal, tbe attendant will 
operate tbe associated pickup key in the 
attendant console or 6-batton key telepbone 
set cau .sing relays ACA and AC to operate 1.n 
tbat sequence. Re.lays AC and ACA function as 
caaneetor relays to associate coaa>n equip­
■ent 1.n the cordless position ci.rcuJ.t witb 
tbe trank. 

1. 06 Relay ACA operates fro■ ground in 
tne cord.leas position circw.t tbroagb the 
associated picJtup key Oftr 1-d ACA and 
tb.rougb a back contact of the rel-sed relay 
AC. When relay ACA oper:at• it clos- a path 
for operating relay AC from the ground on 
lead ACA. Wilen t.be N: -re(ay operates it 
opens the initial operating path for relay 
ACA bat relay ACA remai.ns operated to ground 
on 1. ts own front contact ancSer control of 
relay AC. 

t.07 Relay ACA operated closes a supervi­
sory .bridge across leads TT1 and TR in the 
cordless position Circuit Wbicb operat­
relay s. 

1 . OB Relay S operated cloeea a locking 
patll for relay LO and operates relay S1. 

1.09 Relay S1 operated: 

(a) Releases relay R1. 

(b) Changes flashing lamp TL in the atten­
dant console and lamp L in the 6-
battoo key telephone set to steadily 
lighted lamps. 

(cJ Silences the audible signals at the 
attendant eqaipaent. 

(d) Reaoves ground fro■ iead TO ('1'-A) to 
the 'fttS rea>te scanner (if option o is 
prorided) ~ 

1. ·10 Relay AC operated connects the tran­
saiaaion leads of the trunk to the attendant 
telephone equipment allowing tbe attendant to 
converse with the calling etd. If tbe call 
is answered from t:be 6-botton key telephone 
set. talkiDCJ battery for the attendant equip­
■ent is prcwided by the trunk through the 

-"'1Ddi.ngs of relay s. 

c. AttenQam, steer, Inward and 01a1, c111e0: 
Station (SC3) 

1.11 After questionin; the calling party 
to obtain the called number. the attend .ant 
will operate the hold key imment:arily in tbe 
coasol-e or the 6-bUtton key te.lepbone set. 
This causes relay R in the cor~less positioo 
circuit to operate thereby grounding leads RD 
and RM to the trunk. Ground OD lead BD 
operates relay RD and groun:! on lead BM 
operates relay AO. Relay AO locks to ground 
through operated contacts of r~lay S1~ 
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1. 12 Relay-RD operatedi 

(a) C.ttlle9 -relay.- SI' -in ·'tis. cordless post.­
ti.on c1rcuit to operate frca ground 
t.tlroagh the operated contacts of relay 
S1 1n tba trunlt 11bidl. Vi.th tne 
operated reiay Ac. •plits the i.ncCNU.Dg 
end troa tile O11tgoinCJ end of tne trunk 
and pr,eparn tbe eordl.ess posi.ti.oa. 
circait for dialing. 

(bl caaa- the lighted Tt. and r. lamps ill 
the cordless pOsition cireuit to 
cnange :troa steadily ligbted to flasb-
ing at 30 IPM. . \ 

(c) Connects resistor ll (1000 OftllllJ aeross­
tbe wind1Jlgs of relay s to keep it 
operated While the trunk is in the 
split condition. 

(d) 

(eJ 

(f) 

Prepares a di.a .ling patb in the trunk 
tnrough vartstor 8 on the ring side ot 
the- line. 

Disconnects the normal ground through 
resistor sr. t100 otms) from tbe sleeve 
replacing it With 9•s-otua battery 
obtain.ed by the series connected 
re■istor PO and relay SL. 

Connects ruist~r I'l"l' (200 
aeron the inside terminals 
coil Wbi.cm at this time bas no 
faneti.on. 

011111!1) 
of the 
uaefUl 

1.13 WIien the bOld key is released relay 
R. in tne coEdless position circuit releases. 
However, relay SP 1n tbe comless position 
circuit remains operated to oft-nomial ground 
in the trunk While re.lay RD in the trunk 
bolds operated to the operated relay SP. 

,. n With relay R released and re.Lay SP 
operated in the cordless position circuit, 
ground trom tne cordless position ci .rcuit 
througn relay ACA operated and relay BM 
released in tile trunk starts tne -rJter over 
leads TR and o. After receiving these start 
indications the -r:Jter: proceeds to connect 
ttte trunk to a dia.l pulse registe-r circuit. 

1.15 While in the process of serving the 
trunk' the. narJlter-vU.1 operate the associated 
trunk nold magnet and return ground over lead 
sr to operate relay HM. When the marli:er 
closes the sw1.tch crosspoints establishi ng a 
connection bet-.n tne d.1a.1· pglse register 
Circuit and the trunli:, dial tone originating 
from the regis~er circuit will be heard by 
tne attendant. 

1.16 A 100-oh111 ground on the sleeve lead 
trom the dial pUse register circuit will 
operate re.lay sr. through operated relay RD. 
After checli:ing tnat the connection is estab­
lished and holding, the marli:er Will release 
itself . 

1. 17 Atter hearing dial tone the atten­
dant Will dial the station number. When 

¥ J ......... • z.::a:.z = -

diali.ng is completed. the di.al pulse register 
circUit will function to recall the marker. · 

1.18 When the -rker is seized tile dial 
p11l.Se regi.ster circuit Will re,rerse tbe bat­
tery and grOIIJld on the tip and ring causing 
re.lay P to operate tbr011gb diodes A and a. 

1. 19 With relay RO operated and re . .lay TT 
released. relay Pin operating w.ill operate 
relay NC? from off-noriul grOW1d in the trunk. 
fbe operation of relay MC releas- relay P 
bot relay MC bolds operated to lead RLS from 
tbe -rker. 

1.20 Relay MC is a connector relay which 
Vben operated connects var:iOIIS information 
leads from the -rker to the trunk. While 
tbe marker is processing the c:all, informa­
tion will be passed over tbese leads to the 
trunk to indicate on thi.s type- of call 
whether: 

. (a) 

(b) 

(C:) 

The called line is idle and the trunk 
ShOGld start ringing. 

The line is busy and a camp-on condi­
tion has been established. 

The line is busy bllt is already camped 
on by another trunk. 

~!211!Pleting the Call CS<;!) 

Called Station Idh 
1. 21 rt the marker finds the called sta­

tions line idle. a ground will be returned 
over lead RS operating relay RS. 

1.22 Relay RS operated: 

(a) Locks to off-nomal gro1111d in the 
trunk under control of relay RT. 

(b) Disconnects the tip and ring connec­
tors from the PBX si:Se of the trunk 
and prepares a path for connecting 
machine ringing through the primary 
winding of re.lay RT toward the called 
PBX station line. 

(c) Re.leases relay BO. 

(d) Connects 30-IPH battery over an 
alternate path through back contacts 
of released relay HD to keep lamp SL 
in the attendant console and lamp Lin 
the 6-button key telephone set flash ­
ing at 30 YPM • . 

(e> Provides holding paths for rel a y BO 
and for keeping relay SP in the 
cordless position circuit operated 
after relay RD releases. 

(f) Closes a supplementary path for bridg­
ing resistor R across the windings of 
relays to maintain it operated should 
tne attendant release from the trunk 
before the called station answe r s • 

"' 

\ ,. 

• 
• 



i 
) 
i 
I 

~ 

, 

• 
• 

r - = iEi tt:r:= XS :m m .. t ff[ 

C0-65756-01 - ISSOB 5D 

1.2l Relay SD released: 

(a) 

Ct>) 

(C) 

(d) 

Disconnects tbe r1ng conl!aetor from 
relay P and diocSes A aDd B to dieeon­
neet tbe palaing path aDd restore a link J.n tbe tal.lting path OTer tbe tip 
and ring conductors. 

DiscomHlCt:S reaistor IT'I' and restores relay s to its no~l. position aeroH tne Jns14e terai.Dals of tbe ccnl. 

Changes tbe eon41tion of 1-p '1'L from 30 tPM flaabi.ng to steadily ligbted. 

Operates relay PB u :t.ne cordleH 
poeition Circuit to prcwtde ~ tattcy :for tbe station Wbi.le tbe 
attendant ■ai.nta1De the split condition. 

(e) Dieeoanec:t:• tbe aleeft frca ruay SL tbaa relwin!J it and connect1nq tbe s1..... to ground thzoUIJh ns1stor SL pro<ridi.ng 100-oba 9roand for bOldi.ng 
t.be station line bold Mgnet operated. 

1.2, After tranemttinq tbe ter■inating intoraauori to 1:be tr11n1t aacs eonneeUDg tne t:ranJt na a lUlk to tbe station 1.ine. tbe •rtter vU.l rel.Nee iteelf and tbe dial PQ].ee regieter trmi tbe conneetion. Wben tbe •rtter rel•••• groand ta r-e4 trm lead RLS an4 relay NC relN.... Relay HK in this eireuS.t and ~ aeaoeiated trun>t bol.d aagnet in tbe ■arker remain operated to otf-noraa.l grOUDd in tbe U'1lllk. 

1. 25 Relay MC released caus• ringing earrent to be tranamitt.ed tollllrd the etation line. Audible rUICJing tone 1• tranamitted to the attendant tbrOQgb capacitor PB. 

1.26 Wben the> etation 1.ine an ... rs. relay 
RT Will operate- an its primary #in.cling and l.oek on its eec:mdary V1n41DJ• to ott-nor■al grOQlld. Relay RT 1D operating rel•••• relay RS and cloees additiOnal loeki.ftg patba for •intaining operated reuy BM in tl\ia eireU1t and relay SP 1n the> cordless poeition circa.it if tbe atten4ant has not disconnected be£ore 
rel.ay RS rel-• .. • 

1.27 Relay RS released disconnects tbe ringing -eappl:y from tbe line and restons tbe connection of tbe tip and ring condactor• from tbe etation to tbe e&lling party or to the eordl.eas position circuit if tbe atten­dant 1• still connected. It . also changes tile condition of l&mpe SL .nd L 1D tbe cord.le•• po91tion cireutt ~roa 30 YPM flashing to steadily l.igbted . 

1.21 '!'tie cal]. 1S not coapleted between the cal.led station .ncl tbe distant Plllt mtil tbe attenG&nt rel••es :trQII ttie connection. '!'!le attendant releases fr0111 the eonneetion by operating tbe RELBAS!: key in tbe atte~ant 
c:onaole vbieb iaebanieally releases all operated pickup keys. If tbe 1neaa1.ng call -a aenoed from the 6-button key telephone aet. tbe attendant My rel. .. ae by either 

restoring tbe handset to 1 ts cradle or operating a different pickup key. 

1. 29 *• tbe attendant di•eonnecte, relay AC vil.l rel.-• wbieb 1D tnrn rel•• ... rel .ay ACA. Wben rel.ay AC relNses, tbe •tation line is cat: through to tbe distant PBX. The rueaae of relay '-CA disconnects tbe cOMJ. .. • poeition eirea1.t from tbe trunk caas1ng rela)'S SP and P'B in that circuit to restore to DOraal. Mlay 8 1.D the traDJt will bold operated to t:.be station loop. 

Callee! Statiop llllY - ff P?:90 !ftabUsbed 
1. 30 llbet1 a call is llireeted to a ba9y station. tbe ■arker "11.l retarn groaDd over lead Br operating relay sr When ruay MC operates. 

1.31 Relay Br operated: 

(a) 0pella tbe tip and ring eonaucton of the ·trunk towards tbe station. 

(b) Operates rel.ay l>R. 

(c) Releases relay SL. 

(d) Locks under control of operated relay 
BM and releas.. relay SL. 

(e) Prepares a eenainq circuit -for 
reoperating relay SL when the called 
line becoaes .i.dle. 

(f) eonneets basy tOM ewer lead BT to tbe 
eordl.ees position circuit. 

(g) Connects 60-IPM battery to la.ape SL 
and Lin tbe eorclless position circuit flasbing these laaps as visaal. busy 
indication. 

1.32 Relay DR operated opens a link in tbe ringi.ng aapply to tbe ring side of tl:te line and prepar.. a link in a camp-on c:beck­ing patb to enable the -rlter to i4eritify -an sex1et1ng caap-on coodition if it att-pts to coaplete a call ewer another trunk to tbe ..aae station line as expl.ained 1n 1.37 -tbrougb 1 • .,. 

1.33 'l'tMI aa.rur v1.U aiao reJ.eue tbe tranJt eoanection to tbe dial pa].•• register but connect the tnnJt to the link t.bat tbe ··bGsy eall.ed station line 1• presentl.y ui.Dg and apply groa.nd over lead RS. The ground on lead RS operates relay RS vht.ch prepares tbe circuit to ring tbe called etation when it becoaes idle as explained in 1.21 tbrOagb 1.29. 

1. 3• While the circuit is in tbe caa~ condition, one aide of relay SL is connected to tbe link sleeve of the called station U.ne -and tbe other side to tbe center of a TC>ltage di Yi.der eonsisti.ng of resist.or e SD and PD. Mbile tbe cal.led line is busy, tbe TC>ltage on tbe -sleeve lead is approxi■ately -,.a wlta. The resulting YOltage .across tbe relay SL wilding 1• approxiaately one bal.f of tbe 
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voltage necesary to · operate- it. Wilen tbe­
eaU.ed line. becoaes idle. the- voltage- across 
relay sr. r1sea to approxilaately 5. 2 volts and 
tb• relay operates. 

1.35 Ret.y sr. Qpentect releases relay ar. 
W1tb relay 1tS operated, tbe releaae of relay 
sr connects ringiDIJ ground to the tip aide of 
tbe- u.ne toward tbe- station while connecting 
tile- r1Di.J aide af tbe line- ~o the ccntacta of 
relay Da·. It: al.so changes lamps sr. and L 1n 
tbe- cordless poa1tion citcu1t from 60 IM 
flasbinq to 30 IPM flaabift9. 

1.36 ~••safeguard a94ln8t ringing While 
~• station 1.a Still off-book fraa tbe pr­
noae c:all • tbe c1reuit is arranged so that 
relay DR wiU be kept opented by tbe ringing 
grOUnd on tbe t:Lp side of the line tbrougtl 
~• station loop and a contact- of relay DR. 
WIien- tbe station .goes Oft-boott. relay DR 
re1e.aet1 &-llo"1Jl9 ringiftlJ current througb 
relay RT to be extended to tbe ring Side of 
tne line. Berond tbis point, tbe circ:u1t 
bebaves as described 1n 1.21 through 1.29. 

1 . 37 When a call is directed to a busy 
station w.llic:b al.ready baa a trunk camped on. 
tbe 1Brtter wU.J. return ground over- leadS Br 
and RS operating relays BY and RS as before. 

1.38 The marker, in performing its test­
ing tunctiaas, "111 connect a ground to the 
Sleeve of tbe ousy cal.led line Vllic:tl will 
find a pat.II t.llrougb the contacts of operated 
relays er• Rs:. and DR and diode P in a 
camped-on trunk back into the •rker oftr 
lead cw to operate a caap-on-stop relay 1n 
the marxer. Diode G preftnts relay SL 1n a 
camped-on trunk f rOlll operating when the 
artter makes tb.is test. Tbe · operated camp­
on-stop relay in the marker W1ll conn«:t: 
grouncs to lad P'P operating relay FP in tbe 
trunk seeking to termi.nate- a call . 

1.3~ Relay FF operates when relay MC 
operat• and locks operated under control of 
relay BY. 

1.•o Relay BY operated operates relay DR. 
rel-•es relay SL. and lockS under control of 
released relay SL and operated relay HM. 
Relay RS loc:Jts to tne trunk off-normal ground 
and rel-•• reJ.ay BD. 

1.•1 With re.lays FF and . BY operated . 
120-IPN interrupted busy tone is transmitted 
over lead BT to the cordless position . c1r­
c:u1t. and with relays DR and P? operated. 
lampa SL and L will flash at 120 IPM thus 
proVidiDCJ audible and viaual indications to · 
tne attendant that a camp-on busy- condition 
exists . 

6 

9 < • scs• <a c , , s s -- !l ww::a. 1W UCC _,.C !J>i C 

2, INCQMIJ,'18 CALL lRQM Pl§TMT PBX PXBR:12 
to QQ'fGOING TRSDm 

A, Seizqre of Idle Trunk (SC1 > 

2.01 s...- as d•crlbed in 1.01 tbrougb 
1.,1. 

B, Call. A.n,ured by Attendant (SC2) 

2.02 - same as described in. 1.01 tnrougb 
1.,1. 

c. MteQdant steers Inward 100 01111 Trunk 
CQde (s<;lt 

2.03 Tbe circ:uJ.t functJ.ona generally 1n 
tbe same manner as described 1n c. Att.idant 
steers In-rd and 01.all!I call.ed Station 11nder 
1. of this section. Bo1119ver, in th.I.a case 
the marker. 1.nfonaed by tbe di.al. pu.lse 
register circuit tnat a trunk code was 
dialed, connects ground - to lead TT to the 
trunk but om.its grounding lead RS. If tbe 
desired trtullt is busy. the marker will also 
c:onne-ct ground to leads BY and PF. 

p. Completing the Call,° (SCSI 

Call, Cgmpleted tg IP Ogtqginq Rinqdown Tie 
mmt 

2.0.- When tbe di .al pulse regiater Circuit 
reftrsea tbe polarity of tbe battery and 
ground on the ·tip and ring condllCtors. relay 
P operates whicb in turn causes re.lay MC to 
operate as described in 1.01 tbrougb 1 . '1. 
Tbe ground on lead TT operates relay PC 
tllrougtl tbe contacts of operated relay IC and 
operates relay TT tbrolllJh contacts of relay 
MC and operated relay HD. Since relay RS 
doe• not operate on this type of call. relay 
RD Will r .... 1.n operated for tbe duration of 
the call. 

2.05 Relay ff · operated: 

(a) LockS off-normal ground to the- tr11nk. 

(b) Connects resistor 11"1' (200 ohlllsJ 
across tbe inside of repeating coil A 
to present a dry bridge toward the 
outgoing trunk When tbe attendant 
leaves the connection. 

(c) Connects 30-IPM battery to lamp SL 
flashing it at _30 IPM. 

(d) Changes lamp TL froa 30 IPM flashing 
to steadily lighted. 

2.06 Relay PC in operating will lock to 
the trunk off-normal ground and reimve pad PR 
from the circuit as described 1n pad controL 

2.07 Tbe ringdown tie trunk to which tbe 
cal.l 1s coaipleted Will function on tbe outgo­
ing call as described in 5 . QI 1 • . 

> 
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ca11 c0111p1.eted to ~entral ott1ce Trunk 
2. 08 The circuit will function for this 

type of connection in tbe -me manner as 
described in 2.0• through 2.01. If the 
central office involved is a dial office, 
dial tone vill be beard by the attendant When 
tbe line equipm!!nt in the central office is 
seized . After bearing dial tone, the atten­
dant will dial tbe central office number 
before leaVi.ng the connecuon. 

can COll!Dleted to LDUl Repeating Type Tie 
tDlDt 

2.09 T.be circuit Will function for this 
type ot connection in the same manner as 
described in 2.oii tbrougn 2.01 except that 
Wben the distant operator or attendant ans­
wers, the outgoing tie trunk will reverse tbe 
polarity of the battery and ground on the tip 
and ring conductors operating relay P in this 
Cireuit. 

2.10 Relay P operated operates relay RT 
ttom the trunk off-normal ground througn a 
contact of tbe operated relay TT and provides 
a supplementary path to bold rel .ay s operated 
atter relay RT bas operated. 

2.11 Relay RT in operating at this ti.a! 
Cllanges lamp SL from 30 IPM flashing to 
steadily lighted . 

E, Cal.led 'l'rlJnt...BHY (SC5l 

2 .12 It the called trunk is busy, the 
uarker will operate relays FF, BY, and RS in 
the trunk !n addition to relays - TT And PC 
Wilen relay !C operates . 

2 . 13 Relay PF 
trol of operated 
re.leases relay PC. 

ope .rated locks under con­
relays BY and S1 and 

2.14 Relay BY operated releases relay SL, 
completing a locking path for itse.lf througn 
the contacts of released relay SL and 
operated relays BM and OR. Relay RS operated 

,,,- rel.eases relay HD. 

•
. 2 . 1 5 Relays FF and DR operated change 

.lamps SL and L from 30 IPM flasbing to 120 
IPM flashing. Reuys FF and BY operated 
cause l.ow tone interrupted at 120 IPM to be 
transmitted to tile attendant over lead BT. 

J. TRQNK DIAL SEl£CTEP BY STATION fOB 

c;;;,;.• rmt!~:;:~;:; ~.;!!":,, ":al'!:;" t: 
• rtngdown tie trunk code. In processing this 

call. the lllllrker WLll test for an id.le trunk 
1n the group by searching tor battery 
(through the Winding of relay M::) on lead IT. 
A ground connected to l.ead IT - - of an idle 
trunk by tile marker operates relay MC in the 
idle trunk · selected, and extends gr0QDd over 
lead 'l'O(T-) toward tbe TMS rellOt.e ac:anner. 

3.02 Relay MC operated loc:ks to marker 
lead RLS and extend .s the ground on lead It' to 
the winding of relay BM, operating it and tbe 
associated trunk bold aagnet which extends 
tbe call:Lng station loop to relay s cauing 
it to operate. Relay s operated operates 
relay S1 througb a break contact of relay TC. 
Relay s1 operated extends groum ewer lead 
TO(T - ) to the TMS rea:>te scanner. With 
relays sand S1 operated and rel.ay LO normal. 
relay T operates operating -relay T1. 

3.01 Relay T1 operated operates relay TC 
Which in turn operates relay SR.. When relay 
SR operates, relay Sl releases thus releasing 
relays T, T1 , TC, and Sit · in tandem. 

3 . 05 Relays T, s1, T1, and SR have slow­
release characteristics . an4 their chain 
release takes approxiaately one to two 
seconds . Relay SR remains operated during 
this interval causing a spurt of ringing 
current to be sent out over the tip and ring 
conductors toward the distant PBX. Audible 
ringing tone is returned to tbe calling 
station through capacitor BR. 

3.06 During the interval When relay T1 is 
released and relay SR operated , relay LO Will 
operate. Relay LO operated locks under con­
trol of relay s and prevents a recycle · of 
relays T, T1, TC, and SR . Relay TC released 
re~rates relay s1. 

3.07 After relay BM has operated, the 
marker releases releasing relay MC. However, 
relay BM locks operated to tbe trunk off­
normal ground aaintained by reiay S1. While 
relay s 1 is released du.ring the ringing 
interval, the trunk off-normal ground is 
maintained by relay SR. 

3.08 Wben the trunk is seized as 
described above, lamps TL, SL, and L are 
steacllly lighted . steady battery :Ls con­
nected to lamp TL tbrough the break contacts 
of the normal relays RD and R1 1.n series with 
tbe parallel make contacts of relays S1 and 
SR. 

3.09 Lamp SL is l:Lghted by battery con­
nected through break contacts of the normal 
relays RS, HD, BY, and PP in series Witb the 
make contacts of tbe operated relays s1 and 
HM. I.amp L has battery connected to it 
through break contacts of relays RS, HD, BY, 
·and FF in series with make contacts of 
operated relay S1. 

!-...TRUNK DIAL SELECTED FQR QQT§QING l:~X 
~ATING TYPE TIE TRffl CSC§l 

•. 01 The · circuit responds to a seizure 
for an outgoing call by a dial type tie trunk 
in generally tbe same manner as for a seizure 
by a -station except that in this case tbe 
marker, wnen processing tbe call, wil.l con­
nect · groand to lead TT causing relay PC to 
operate when relay MC operates. Also, relay 
s operates fr0111 battery ~d . ground, adcllng 
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polarity on t!le ~ip and ring conductors from 
tbe dial. repeating tie tt'UDJlt. 

•• 02 Relay PC' in operating locks to tbe 
trunk otf-noral qrOIID4 and functions to 
sbort ctrc:uit pad PR a• described in pad 
control.. 

A, Dial Selected by Attendant 

s.01 A ri.Dgdown tie t:runJt may be dial 
sel.eeted by t:t. attendant to complete a cUl. 
Whidl, bas originated over either a central 
office, trunk or another rtngdown tie trunk. 
Ill t:n.ts- type- of connection. the outgoing 
rtngdown tie trunJt func:1:ions .in the same 
-nn•r as deser1.bed 1n ,.01 and ,.02. 

Ba !SIDMllY Selected by &ttendfnt 

s.02 The rt.D9dovn tie~ can be ma.na­
al.ly selected by t:1le attendant tor an outgo­
ing call in order to. complete a call. between 
tbe attendant: an .d the distant PBX. or in 
preparation to complete a call frca a station 
m: t:runJc being he.ld t,y an attendant trunlc 
using tbe d1al. back -thod deser1bei in 6. 
DIAL BACK~ 

5. 03 TIie' ~ is manllll.ll.y selected by 
operat1ng an anod.ated pickup key in the 
cordless poa.t1oa circu1 t -1 .ch Will operate 
rel.aye ACA· and "c 1n the trunk. Wilen relay 
ACA opera~u. relay s Will operate from a 
bridge across t~ t1p and ring 1n tbe 
cordless pout .ion c1rcu1t. 

s.o~ Relay s operates relay s1 Wl'licil 
extends ground over lead TU (T-) to the TMS 
remot:e scanner. causing relays T, T1 . TC, and 
SR to function as they would · for a dial. 
selected outgoing call, and sends out a 
2-seeond spurt of ringing toward the distant 
PBX. · 

5.05 Relay S1 in operating causes lamp TL 
in the attendant console and _lamp t in the 
6-bUtton key tel.epbone set to light steadily. 
~en -relay T1 releases While relay SR is 
operated, relay LO will operate and loelt to 
th.r operated relay s. Relay LO in operating 
will open the operating pa~ for relay T and 
tnus prevent a recycle ot: relays T1,, TC, and 
SR. 

S. 06 When relay SR releases, the connec­
tion is completed between the attendant and 
the distant: PBX. 

§, DIAL BN 

6 . 01 If a. restn.cted station- attempts to 
call. this t:%uDJC, the call will be routed to 
tne attendant over an attendant trunk cir­
cuit. TO c0111plete tne call to the ringdovn 
tie- trur.Jt, tbe attendant obtains the nmber 
ot tbe calling station. instructs tbe calling 

8 

party to remain on tbe line, and places the 
attendant trun~ in the hol.d condition. 

6.02 '1'be attendant tben originat- an 
outgoing call as desc:ri!Md in 5.02 through 
S.05. After notifying the distant PBX atten­
dant of the incoming call. the attendant 
steers inward for dial. t:one · ae described in 
1. 11 throQIJtl 1.20 • moi.ntarily operat• the 
dial back key in the cordl.esa position cir­
cuit. and dials the nlllllber of tb• cal11ng 
station. 

6.03 The ope .rat .ion of tbe- dial back key 
operates relay M' in tn.e cordless position 
circui.t vhicb loclts to tbe- groGD4 in the 
rtn;down t:1e trunk tarough the contacts of 
operated relay ACA and thf;t,n releases relays 
MC and R-r-. ~en relay MC 1n t:be ring~OVft tie 
t-runlt operates after the completion of dial.­
ing as described in 2. Oil through 2.1s, the 
loelcing path for relay tn' in the cordless 
position circuit is transferred over lead trr 
into the marke r cau .sin g- relay M' in the 
marker circuit to operate . 

6. 04 Relay NL operated in tbe marker 
circuit Will. cause that c1rcuit to override 
the busy condi.tion of tbe called line. 'l'he 
operation of relay NT in. the marker e1rcuit 
Will also operate relay ' RT in tbe ringdovn · 
tie tr1IDk OYez:-lead RT through the operated 
rel.ay MC. · 

6.05 Relay RT operated will prevent relay 
RS from locking operated and tbus prevent 
ringing the eall'ed station. 

6.06 The attendant t:r,mJc circuit will. be 
rele-ed by the -r.ker 11ben t!le ringdown tie 
trunk is connected to the l.ine Which is being 
held. leaving the calling line connected only 
to the- ringdovn tie t.run.k. 

2, §QPERYJSJQl! (SC2. §CJ, sc10, MP SC1Jl. 

A. rncom1nq calls 
7. 01 When the t:ranlt is seized on an 

incoming call. lamp TL in the attendant 
console and lamp L in tbe 6-button key 
te.Lephone set Will flash at 120 IPM. Wilen 
the call. is answered, lamps TL and L light 
steadily. When the attendant places the 
trun1t · in the t\Old conditiOn, lamps TL and L 
flash at 30 IPM. 

7 . 02 When dialing is- completed, lamp Tt 
lights steadil y but lamp L follows the SL 
lamp in the console. Op to this point, lamp 
t functioned lilce the trunlt lamp in the 
console. 

7 . 03 If tbe call is being cOC11pleted to a 
station line Which is found to be idle, lamps 
SL and L will flash at 30 IPM Wtlile ttle line 
is being rang and light st:eadil.y after the 
station ha.s ans-red. If t:.he station line l.s 
busy and the trunk camps on,, lamps SL and L 
"111 flash at 60 IPM. If t:.he station line is 
busy bat another trunk is already camped on 
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the line, l.amps SL and L will flash at 120 
J:PM. 

7. ~ If tbe call is being compl.eted to a 
trunk, lamps SL and L Will tlaStl at 30 IPM 
tbrougnout the call unless the cal.led trunk 
is busy in Wbicb case the lamps will flash at 
141!0 IPM. However, if the call is completed 
to a dial repeating type tie trunk, the 
30-IPM flashing laaips SL and L will change to 
steadily U.gbted lamps Wben answer supervi­
Si.on is returned from the distant end. 

Ii.. 0utq01nq c,11, 

7.05 When tbe trunJt is dial selected for 
an outgoing call, lamps SL, TL, ,and L light 
steadily and remain lighted tor the duration 
of the call. If the trunk is manually 
selected, only lamps TL and L Will light 
steadUy and lamp SL Will be ext1ngu1shed. 

§, RECALL l§C1!) 

A. Call C0111pl.etled to Station 

8.01 When an inccning call 1B CCJIIIPleted 
to a station, the called station can recall 
the attendant by momentarily depressing tne 
switcbbook. 

8.02 Relay s will release when the 
switchhook is depressed. Relay S when re­
leased with relays R'l' and Sl operated will 
cause relay FF to operate. 

8.03 P.elay FF operated: 

(a) 

(b) 

(C) 

(d) 

(e) 

I.Ocks operated under control of 
operated relay S1 and released relay 
AC. 

Prepares a path tor operati .ng relay DR 
Vben relays reoperates . 

Disconnects steady battery from lamps 
SL and L in the cordless position 
circuit and prepares a pat:n tor con­
necting 120-IPM battery to tllese lamps 
When relay DR operates. 

Prepares a path tor operating the 
ringer in tne cordless position cir­
cUit When relay DR operates . 

Operates relay T. 

operates relay Tl 
relay TC . Relay TC 

T which in turn 
Relay Tl rel.eased 

the switcbhook is 

a.o• Relay T operated 
Wll ich in turn operates 
operated releases rela y 
releases relay Tl. 
releases relay s, if 
depressed too long. 

a. 05 When the switchbooJt is reoperate~, 
relay s reoperates. Relay s operated 
releases relay TC, holds relay s1, anc2 
operates relay DR. When rel.ay DR operates, 
amps SL and L flash at 120 IPM and con­
tinuoos ringing is connect~ to the ringer 
lead m; as a recall signal -to the attendant . 

With option ZB, relay DR operated connects 
audible ringing to the station. 

8. 06 In responae to the recall signal, 
the attendant Will r-enter tbe connection by 
operating tbe associated pickup key in the 
cordless position circuit causing relays ACA 
and AC to operate. Relay AC operated will 
release relay PT which in tarn releases relay 
DR thus restoring the circuit to its condi­
tion be~ore the recall signal was originated. 

B. Call Con,pletw to DitJ. Repeating Type Tie 
tillDt 

8.07 When an inca11ing call ls completed 
to a dial repeating tie trunk, a recall 
s.ignal from the distant end .will caW1e a 
momentary reversal o.f the battery and ground 
on the tip and ring conductors which in turn 
cause relay P to release and reoperate. 
Relay s will follow the actions of rel.ay P 
and generate a recal.l condition in the same 
way as described 1n 8.01 thrOugh 8 . 06. 

'1, DISCOlfflECt 

A.. Incomigg call§ 

Trunk to station conpections csc121 

9 . 01 When the station cUsconnects. relay 
s releases. This operates relay FF Vhicti 
operates the relays '1', T1, and TC in 
sequence . '!'bus relay S1 is held operated for 
a l.onger interval of time. 

9.02 When relay TC operates, it slow­
releases relay T. Relay T released slow­
releases rel.ay s1 Wbicll in turn slow-releases 
relay s1. Relay S1 released releases relays 
RT, LO, BK, and FF and extinguishes lamps SL, 
TL, and L thus restoring the trunk to nor11&l. 
Tbe release of relay LO r~e• ground fr0111 
lead TU(T-) to the '1'MS remote scanner. Relay 
FF released releases relay TC. 

Trunk to Trunk connections 1sc1n 

9.03 If the connections had been origi­
nated by the ringdown tie trunk for the 
completion of an i .ncoming call, relays AO and 
RT voul.d have operated. 

9.0• If the cal.l was completed from this 
trunk to a dial repeating tie trunk, relays 
BD, T'l', AO, R'l', PC, and P will remain 
operated for the duration of call as 
described in 8.07. When the distant end 
disconnects the battery and ground from the 
dial repeating tie trunk, it will return to 
its normal. polarity tbllS relea sing relay P. 
When relay P releases. relay s releases, 
reJ.ay FF operates, and the circuit functions 
as described in 9.01 and 9.02 except that 
relays PC and TT also r elease. • 
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Ba oqt:gotng 

IJ:mt to station comaect1op1 csc111 

9.05 on a trunk-to-st:ati,on call, tbe con­
nectioa is be.lei by the- operated s relay Wbicn 
1s ander c0rttrol · of the station switcbhook. 
Wilen tbe- station bangs gp, relay s rel.-ses 
causi.ncJ relays LO and S1 to release. 

9".06 · Relay S1 in :releaet.ng removes ground 
from lead 'l'O(T-) to ttle TMS reaote scanner 
and frca tb• off-normal. ground lead releasing 
ttte trunk bOld magnet and relay HM. When the 
swttcb crosspoints open, ground through 
resistor sr. is disconnected from the lin.lt 
s&.ee.,. causing- tile line bold magnet asso­
ciated Witb the- calling libe to release. Tile 
release of relay S1 also extinguishes lamps 
sr.. ff., and L, tnus rertoring ttle trunk to 
DOl'lll&l. 

tc.1lQJt ts> Tnot connections <scua 
~.07 Oil calls originated by a dia.l.. 

repeating type U.e trunk to tM.s truntt. 
relays AO, RT, HD, and ft will. ~ be 
operated but r:eJ.ay PC voUl.d baY& t>eea 
operated. Relay S Will be beld operated by 
tattery and ground aidilllJ polarity froa- tbe 
tie trunk- When the dial repeating type tie 
tranlt receives a disconnect siqnal fxaa its · 
dist.ant end, it Will re.erse battery and 
groand. polarity ttlereby releasing reJ.ay P. 
Relay P releases relay s Wbicb vt.ll rel.ease 
relays LO and S1 - When relay s1 releases .. 
the circuit functions as d-erit>ed in 9.01 
and 9.02, bat also releases relay PC". 

c. connes;t1on1 to central oruce TrUntr or­
Another BinqdQ1nLT1e :n:unis 

9.08 ca11s of tnJ.s type !lave to be dis­
connected manually by tile attend.ant. As 
erplatned in 7.01 through 1.0,. the attendant 
la■pe sr; and L associated wittl the originat­
ing ringdown tie trunk or central. office 
trunk will be flashing at 30 IP!!! during 
conftrS&tion as an indication to the atten­
dant that aanual supervision ls required. 

9.09 When the attendant re-enters the 
connections by operating the trunk pickup keir 
associated With 30-IPM flashing lamps and 
finds conversation completed, tbe attendant 
will operate the hold key momentarily to 
break down tile connection. 

9 . 10 The operation of the hold 
operate relay R in the cordless 
circutt Whicn, While operated, vt.ll 
holding pa.th for relays TT, PC, NJ , 
caus1ng them to rel-se. 

key Will 
position. 
open tbe 

and HD 

9.11 Relay RD in releasing opens a hold­
ing path for relay RM and the trunlt hold 
aagnet but tbeae reaain operated fr0111 a 
ground at the operated H relay in tne 
cordless position circuit. Wilen tbe hold key 
ls released, relay R in the cordless position 
circuit releases and in turn releases relay 
RM anct the trunk hold magnet . 

10 

9.12 Tbe release of relay HD causes the 
release of relay st., bat tbis has no conse­
quence- in this type of connection. 

9. 13 When relays BM and HD release, lamp 
s:r. ls extinguished and la11p9 TI. and L c:tlange 
froaa slow flashing tO st-dily llgbted. When 
ttle attendant operatea the release key (or 
another pickup key), relays AC and ACA 
rel.ease.- followed by the- release of relays s, 
LO, T, and S1. When relay S1 releases, lamps 
TL a.nd L are extinguisned and ground is 
removed from lead 1'0 ('1'- 1 to the TMS re1110te 
scanne .r. Tbe trunk is now restored to 
normal . 

9. 1, ~ ringdovn tie trunk · at the ter­
minating end of a. central office- trunk to a 
ringdovn tie trunlt connec.:tion, or a ringdovn 
tie trunk to ringdown tie trunk connection ls 
held by the bridge across the tip and ring 
conductors in the od.ginating trunk. · When 
the attendant releas• tt. originati.ng trunk 
as described above, the terlllinating trunk 
releases aut0111atically Wben the- bridge ls 
re1110ved froe • across tbe tip and ring conduc­
tors. The removal of t.be bridge releases 
relays vbieb in turn releases relays PC, BM, 
to, and s1. Relay s1 released removes ground 
from lead 'l'O{T-) to tbe TMS remote scanner. 
The trunk is now restored to normal. 

o. Bertog seieas~ 
9 . 15 If the, d1st:ant PBX operator ori­

ginates a new eal.l. before the trunk is 
disconnected from the pE1tviowr call, the 
existing connection will be broken down and 
tile new inc:aalng call signal. loclced in. 

9 . 16 When relay R1 operates. the qround 
on the off-normal ground lead being 11a in­
ta.1ned by the operated rel ay S1 is opened. 
Tbis v111 release relay RM and any other 
relays locked operated to the off-normal 
ground lead . When the trunk bold magnet 
releases releasing the crosspoints, relays s 
and S1 release. Relay LO will not release 
When relay s releases. It Will be held 
operated by the operated relay R1. When 
relay- S1 releases, relay R1· will lock 
operated tbus locking in audible and visual 
signals as described in 1 . 01 through 1 . 0•. 

9.17 ·The purpose of thermistor R1 is to 
slow up the operation of relay R1. Tbis is 
necessary to prevent kicks of relay R, such 
as might occur after sendinq out a ringing 
signal . from falsely operating relay R1, or 
fr~ breaking down a connection . 

lRs PAD CONTROL 
10.01 Pad PR is provided to equalize the 

transaission on calls which terminate locally 
and calls Vtlich tandem through the PBX. The 
~dis normally in the circuit bQ.t is removed 
by the operation of relay PC Vtlich operates 
on calls to or fraa dial repeating type tie 
trwuts, central office trunks. and other 
ringdovn tie trunks. 

• 
• 
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10.02 The surker circu it will connect 
ground to lead Tr only when setting up trunle 
to trunk calls. Ground on this lead will 
operate relay PC which locks operated to the 
tranlt off-normal ground. Relay PC When 
operated will snort circuit tbe series legs 
and open the Shunt leg of the B-type pad 
thereby improving the transussion on tandem 
calls. 

10. 03 The lock .ing path for relay 
through a break contact of relay 
proVide for the reconnection the pad 
circuit if the attendant encounters 
trunJts busy condition. 

1, • xoLE Lmt TERMrJ!ATIQU 

PC is 
FF to 

in the 
an all 

11.01 When the cireuit is idle. termina­
tion is provided by the ITT resistor con­
nected across a quadrant of the repeating 
coil A at the PBX side of tbe coil. 'lien an 
attendant answers an incCllllllllJ C4ll or seizes 
the trun)C for an outgoing call. or tbe trunk 
is seized through the switches for an outgo­
ing call. relay S1 operates removing tbe ITT 
resistor terminati<>ll. 

11.02 When the attendant places tbe trunk 
in the h.old cond iti on, termination is pro­
Vided by resistor IL Wbich is connected 
across the ti.p and. ring conductors at the PBX 
side of repeating coil A through the contacts 
of relay ACA in the trunk and relay sP in the 
-cordless position circuit. 

11.03 If after placing the trunk in the 
hold condition the attendant disconnects 
before dialing to attend to other calls, 
resistor ITl' is reconnected in a te:rminati.ng 
position through contacts of the operated BO 
relay and relea sed relays TT and M:. 

11 • o• If tbe attendant in completing an 
incoming call dials a number and disconnects 
before the called party answers, resistor ITT 
is reconnected in a termination position 
through the contacts of the operated RS relay 
and released relays AC and TT. Thi.s also 
serves to provide termination if the atten­
dant is removed trom the connection while the 
trlU\lc is canped on a busy line or wtu.le the 
trunk is reflecting the cuap-on busy 
condition. 

11 • OS If the attendant in completing an 
incomi.ng call to a trunk Should dial the 
number and leave the connect1on. after vbich 
t:ne trunk aieets an all trunks busy condition. 
a termination Will be proVided by resistor 
I ·rT connected in its terminating position 
across a quadrant of repeating coil A through 
the contacts of the released relay AC and the 
operated relays BO and P'F. 

12, BOLD CWJ'ROL 

12.01 The attendant answers an incoming 
call by operating t.ne associated pickup key 
in the attendant telephOne equipment a.fter 

• wac::.:ii;ri,,.bJ 

which the attendant steers inward by operat­
ing the bold key. This places the trunk in 
the bold condition as described in 1.11 
through 1.20. If at this time the attendant 
should decide to release the pickup key 
before dialing the call in order to attend to 
other busines s . relays AC and ACA will 
release and the following acti.on will occur. 

12.02 If the attendant released after a 
dial tone connection was established, the 
release of relay AC connects resistor ITT in 
series With diode c across the tip and ring 
conductors toward the dial polse regis ter 
circuit . Diode c is poled in order to 
present a high resistance to tbe bridged 
re.lay in tbe register cireui.t, · causing th~ 
di.al palse register to release. When the 
register releases, the ground is removed from 
the link sleeve causing relay SL to releas e. 
Relay SL in releasing removes tbe holding 
ground for relay BM and the trunk hold 
magnet, causing them to · release. Tbe rel ease 
of relay BM tran .sfers the holding patb for 
relay BO through a break contact of relay AC. 

12.03 rt the attendant releases before 
the dial tone connection is ccnpleted, relay 
BM wU.l not ba•e been operated and relay HD, 
Which was operated from ground over lea d HD 
fr0111 the cordless position circai.t. is held 
through a break contact of relay AC when 
relay AC releases. 

12.0• When the attendant re-enters a held 
connection. the operation of relay AC follow­
ing the operation of tbe trunk pickup key 
open s the holding patb for relay BO thus 
releasing it. When relay BO releases. lamp 
TL Cbanges from 30 IPM flashing to steady and 
-the circuit is restored to the condition it 
was in when the incoming call vas origin ally 
answered. 

13, CQPE BINGJl!!i ISC15J 

13.01 When the trunk is to be used as a 
trunJt party on a code ringing 11111lti-party 
ringdown trunk line, v· option should be 
proVided and r option Ollli.tted. 

13.02 V option: (a) opens the lock cir­
c:uit for relay R1; (b) disables the rering 
release circuit; (c) opens the operating 
circai.t for relay Tt; (d) operates relay SR 

-fr0111 tbe di.al baclt key in the attendant 
equi.pment When relay HM is normal; (e) pre­
vents relay R1 from operating the auxiliary 
signal in the attendant equipment; and (f) 
provides a subset for receiving incoming 
ringi.ng signals. 

13.03 The omission of Y option prevents a 
station or trunk from seizing the code ring­
ing trunk for an outgoing call. A station or 
·trunk dialing the code ringing tie trunk code 
is intercepted by the attend.ant. Note that 
as a consequence of this tandem. connection 
between two code rtnging tie trunks cannot be 
-established. However. tan .dem connections 
between a code ringing tie . trunk and .a 
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central otfice trunk, a dial. repeating type 
tie trunJc, or a noncode ringing ringdown tie 
trunk can be ·established proVided the atten­
dant uses the code ri.nging tie trunJc as the 
originating trunlt. 

13.0• TO originate a call over the trunJc, 
the attendant operates the associated trun.Jt 
pi.ckup key and listens to determine Whether 
the trunk 11.ne is in use. If the line is not 
basy, tbe attendant 111Anually rings the code 
of the - desired party With ttle dial back key 
in the cordl.ess positi.on circuit. Relay SR 
tollows ttle operations of the dial badt key. 
When the called party is reactled, the atten­
dant steers in-rd as deecri.bed in prevt.ous 
paragrapba . Once the attendant bas steered 
inward and relay RM has operated, the diaJ. 
back key is discorm«:ted frca relay SR and 
connected into ttle dial back portion of th-e 
circuit. 

13.05 Wben a ringing signal of the proper 
ringing code is heard on t:be aUXU.1.ary sut>­
set, ttle operator operates the trunk pick~ 
key ~ answrs the incomi.ng call . After 
Obtaining the call deta.1.ls, the attendant 
steers inwa .rd and completes the connecti.on . 

13.06 The code ringing trunk responds to 
recall. signals and disconnects in the same 
manner as the noncode ringing trunJt described 
in preVious paragraphs . 

]! I MISCELIANEOOS 

1• . 01 When the attendant's operation of a 
756A PBX is transferred to a 6-button leey 
telephone set, the co-on ringer continues to 
ring on calls over the central ottice and 
attendant trunks Wtl1ch do not appear on the 
6-button key telephone set . To prevent this. 
option s is added which provides that each 
lead 81: is separate and connects to relay 
contacts in the cordless pos1tion circUi.t. 
Stra .ps are added across the malte and brea.k 
contact of each lead BZ as sociated With a 
trunJt appearance on the 6-button key tele­
phone set. When the operations are trans­
terred, the added relays in the cordless 
position circuit operate and leads BZ Which 
are not strapped are opened. Only RZ leads 
strapped cause the coanon ringer to operate ~ 

g!=TIQN III - REFERENCE DATA 

lr.~Bl\IN<i Ttl~ 

1.01 Relay S: 

Maximum external circuit loop resistance -
2260 otuns 

1 • 02 Relay RT: 

Maximum external ci r cUi.t loop resistance for 
silent interval tripping - 1•oo ' ohms. 

Maximum external circui.t loop resistance for 
ringing interval tripp i ng - 2000 ohms. 

RINGING 

1.03 Maximum external circuit loop resis­
tance when a connecting circu1t rings direct­
ly through repeating coil or through bypas­
sing capacitors : 

Por 95 volts ringing source - 8300 ohms 

For 75 volts ringing source - 7500 ohms 

1.0ll Maximum external circuit loop resis­
tance vben a connecti.ng circuit rings through 
blocking capacitors: 

Por 95 volts ringing source - 13, 000 ohms 

P'or 75 volts ringing source - 10,000 ohms 

1..._f!JNCTIQNM, DESJGNA~ 
2.01 The functional meanings of the desi­

;nations of the relays in this circuJ.t are as 
follows: 

oes1cmat12n 
AC 

ACA 

AO 

BY 

DR 

FF 

HD 

LO 

MC 

p 

PC 

R 

R1 

RS 

RT 

s 

S1 

SL 

SR 

T 

Tl 

Meaning 
Attendant connector 

Attendant connector Auxili.ary 

Attendant Originated 

Busy 

Delay Ringing 

Fast Fl a sh 

Hold 

Hold Magnet 

LOcitout 

Marker Connector 

Polarized 

Pad control 

Ringing 

Ringing Auxiliary 

Ringing Start 

Ring i ng Trip 

supervisory 

supervisory Auxiliary 

Sleeve 

Se nd Ringing 

Timing 

Timing Auxili.ary 

• 
• 

I 
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Tl' 

T1111ing Control 

Trunk Terminating 

3.01 To prOVide a termination for the 
line to tbe distant PBX Wben tbe trunk is 
idle. 

3.02 To lock in a ringing signal from the 
tUStant PBX and cause the trunk lamp to flasb 
at 120 IPM and the audibl.e signal to operate. 

3. 03 To cnange tile trunk lamp to steadily 
lighted, silence the audU,le signal., and to 
establish a talking path bet111ee11 tbe atten­
dant and tbe distant PBX Vbesl the attendant 
answers the 1nC011ling signal . 

3.o• To mange tbe ~ l.amp to 30-IPM 
flaslli.ng; signal tbe marker tor a connection 
to a dial pu..lee register; prepare a dialing 
path between tbe attendant and the dial palse 
regtster; split off ·the diatant PBX "from tbe 
connection; and restore a termination to the 
line When the attendant 1110111entarily operates 
the bold key. 

3. 05 To t lash the station l.arap at 30 "1PM 
while the t.runlt is ringing the called station 
for the compJ.eUon of an incomi.ng call . 

3.06 To Teturn ringing induction to the 
attendant when the trunk is ringing a called 
station while tbe attendant Alllilins w1 th the 
connection. · :rt also returns ringing 1n<1uc­
t1on to the distant PBX U the attendant 
leaYes the connection before tile cal.led sta­
tion answers. 

3.07 To -intain the split condition of 
the trunk until tbe attendant leaves the 
connection . 

3.08 To trip ringing and change the sta­
tion l.amp to l.igbt steadily when the called 
station answers. 

3.09 To pron.de talltin-g battery fr0111 the 
cordless position circuit tor tbe station 
While the attendant remains With the connec­
tion and to pron.de tbe battery from the 
trunk after the attendant leaves tbe 
connection. 

3.10 To tlasn tbe station lamp at 60 IPM 
and return busy tone to the attendant if the 
marker camps the trunk on a busy called 
station. 

3 . 11 To recognize that a camped on sta­
tion has becaae i<1J.e and to prepare to ring 
the station. 

3.12 To del.ay ringing the camped station 
that has become idle until the statio n 
switc hh ook is restored to the norma l ly ope r ­
ated condition. 

w:;z a o e◄ 

3.13 To flash the station lamp at 120 IPM 
and return interrupted bnsy tone to the 
attendant if tbe cal.led station is found to 
be busy and anotber trwik is already camped 
on. 

3. 111 To flash the station lamp at 30 IPM 
While awaiting answer on a call completed to 
a dial repeating type tie trunk and to change 
the station lamp to steadily lighted when tbe 
called end answers. 

3.15 To flash the station la.mp at 30 IPM 
wtlUe ~ trunk is connected to a central 
office trunk or another ri~own tie trunk. 

3.16 To permit tbe : attendant to re-enter 
a connection, which .was originated by the 
attendant, on a bridged basis. 

3.11 To release the dial pulse register 
bat maintain the trunk l.amp flastung at JO 
IP~ if the ~tendant 3t!~ves tbe connection 
before dialing but afte~ · pl.acinq tbe tranJt in 
the hold condition. 

I 

3.18 To respond to a recall signal fTc:. a 
call.ed station or dial repeating type tie 
trunk by flashing the stat•on lamp at 120 !PM 
and operating tbe attendant aaclible signal. 

3.19 To pron.de a dry superVisory bridge 
across the tip and ring 011 calls completed to 
trunks. 

3.20 To maintain a busy indication to the 
marker while the trunk is off-normal. 

3.2~ To release on inward calls to sta­
tions or dial repeating type tie trunks when 
the ~alled end disconnects. unless the atten­
dant is also co nn ected to the trunk. 

3 . 22 To release on all inward calls if 
the attendant is connected to the trunk and 
to operate tte hold key 1110mentarily. 

3.23 To release on al.l types of calls 
should the distant PBX ring to originate a 
new incoming call . 

3.2, To proVide for completing an in-rd 
call. on a no-test basis u nder control of the 
attendant dial back key. 

3.25 To per.it the trunk to be 1Hnaally 
selected by the attendant or dial selected 
for an outgoing call. 

3.26 To automatically send a 1- to 2-
second ring to-rd the distant PBX and to 
light the trunk l.amp when tbe trunk is seized 
for an outgoing call. 

3.27 To prevent the attendant from enter­
ing a dial selected outgoing call . 

3.28 To provide for 
transmission pad on calls 
from ·trunks. 

-

the rem>val of a 
completed to or 
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3.29 To provt.de for operation of the 
tranJt on a code r1.nging basis. 

3.30- To operate the- trunk with the TMS 
NO. 1A Reaote- scanner . 

•· C.'QflU!M® CllCUJD 

•. 01 When th1.s circai.t is listed on a 
Jteyeheet, the infona,t1on thereon is to be 
followed. This CirCU1.t connects with the 
followtng circlli.ts-

6.02 The alarm indications are restored 
to normal by replacing ttle. fuse. 

1. TAltiftG EQ!JIPDHT 9ot or: SERYICI 

7.01 When tbe trunk t.s taken out of 
service,. it should be made busy to outgoing 
calls at both the marker and atte .ndant equip­
ment appearances and made. bwry to incoming 
calls at the distant PBX. 

T . 02 The trunk is made busy to the marker 
(a) Line. I;inJt, and Marker Circuit by opening lead IT between the marker and the 

S0-6574 1-01 trunk and by grounding the end toward the 
martcer. Tb.is may be ac:coapJ.isbed by removing 

(bJ cordl.ess Position Circuit - SD-65757- the strap between terminals 18 and 28 on the 
01, S0-65751-01 trunk terminal strip (not . provided When trunk 

is arranged for ccxle ringing) and adding a 
(C) PBX' C..bl.ing Diagram - S0-65n6-01 strap between terlllinals 17 and 18. 

(d) Ringing- Circ\lit - S0-81288-01 

(el Ring~ Tie Trwut Cirelli-ts - so- SBCTIOfl IV - RBASQN!J f9B REJ:S§!ll 
66522-01•• SD-66898-01•, S0-66578-01•, 
S0-66401-01• 

(f) Trattic- Measurement Systet1t No. 1A 
o. oescrim;ion of Cbfpqes 

Remote Scanner and !ncoder c1rcuit D. 1 A lead index is added for the alarm, 
Portabll!"Type - S0-3B200-01 transfer, and test cireu1.t . 

• Typical 

5. MN!QFACWRIRG TJSSTI\N REOUIREMENTs 

s.01 The t-runk shall be- capable of per­
fOrmincr all or the tuncti.ons listed and 
described herein and s bell meet all of the 
requi.re-nts ill tbe CircUit Requirements 
table- . 

6. MAM IR'QRMATIQN 

6.01 An opented tuse supplying the trunk 
Will result in a lighted trout>le lamp in t.be ­
attendant equi~nt a .nd a fuse alarm lamp in 
the alani, transfer, and test circuit: equip­
•nt located in slide 1 of: the PBX. If alarm 
sendi.ng arrangements are provided, a major 
alani will also be transmitted to the plant 
service center . 

BELL TELEPHONE LABORA'l'ORI.ES, . INCORPORATED 
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D.2 O~ions ZA. ZB. zc. zo. zg-. And Z1' 
are added to the option index. 

0. 3 OptiOns ZA and ZD are designated and 
rated Mfr Disc. 

o., Options ZB is added as standard to 
provi de- audible ringing to the station when 
the attendant is recalled. 

o·. 5 Option n: is added as standard to 
place tbe locking of relay Rt under control 
of the batte .ry cutoff • relay in the alarm , 
transfer. and test circuit so that when the 
PBX ts on night connections an unans-red ti e 
trunk call Will noe flash the trunJc lamp and 
ring the console ringer continuously. 

o. 5 Option ZF is designated and rated Mfr 
Oise., and opt.ion zc is added as Standard to 
prevent the ringing supply from short cir­
cuiting When the tie trunk and an attendant 
trunk on a central office trunk is signaling 
the- attendant over the BZ lead. 
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