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A. CRABGID All AIDIU ·JURftOIS 

.t.l .. Rep4UII't!DS coil ooup11aa 11, lcJ ... 
e4 1a t18'1ilf'e I· to reduce ao •• tua to uatMalanced lons1t\let1•l ourrcta. 

A,.2 Tbe :restatance ot tbe ho,ldil\8 
brid.ge ls redWJt «t atter the 41a1 reetorea to normal to hold the, oent,rel ottloe equip;m$.11t over aexlm\.1.11 subeo.rlb,er loop range. 
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. )),.. DISORIP!IOJI OF CIRCUIT CII.AJ.TGIS 

D.l Fig. a 1a add.ed ••d t1su:rea 1. E, P ant c a.re rated DJitr .D1ao." 1n order to prov14e ,repeating coil oou llns 
betweE~n the station •ua:d the trunk tv the ettendant dials to reduo a noise caused by \a.nbalenced longitudinal ou,r .... .re.nte and to pro,v14e a. low resistance 'bridge atter d1al1ne; .. 

;D.2 The t!'F a.nd UR aorta, 51 and sr 
Dials, ?16 BeoelVi!!!l", 635A Trana­a1tte.r end 289A Plug ll'e ebown instead ot the L2A 1nd IAF Ool"d, IE and 2J' Dia~ 528 Receiver etd 329 Tl"IUUr!ll1tter tUld : 1:57 *:P,lug whio,h are M1"r .. JI)leo. 

D.3 N'ote 116 was added. 

D.4 Tbe arawlne title wa1 okaaseG t:oa 
PBX· S!S!'JIII 

·' $ • .. JfO. 605A OR tOU 
!ltEPIOJ'I' AM> DIALtHG CDCUI!' 
FO,R A,ft'ENDAI'T'S USI m at!Vtl 

OR IOMWLfiPLE SWITCBBOAHDS 
WITH OR WI'!ft!ODT VACU'U.M 

CLICK IJlDUOTIOI OIRCIJIT 

CD-Oillt.Oi', 
Itunae I•D »wa. Iaaue 13-D·. 

D.5 J'1cue 1 tor~ter1y waa 4e11&Ut.ICI, main tlgure. 

D.& Note 109 w'1'a .reat. •The unu;,. taoture ot tile IAI con aDI 
· &34 ad 529 tr~uummttel's tor uae 1n th1e o trou! t has been d1aoont1aued. · The UE COrd, 234 tranam1tter e£ld 
329 Trana•l tter are au.perslded by 
the L4P C'ord, 39e-A transmitter ant 323 Transmitter .respeot1vely oa 
Iesue e ... D ot this clroutt. Prior to Issue 6-D, the L4F eord and the 
t:ransa1tter and rece11'er codes were 
not shown .. • wae .:removed. 

D.7 The working 11m! ts wbich were 
TOward Stat1oa-; 

Max .. l!:Xt,. Ckt. Loop 600w 

were ramo1'E!d and "see range obart" wee au.bstituted. 

D.8 Reference to !l"alutaltu!l,loa teet 
tie;ure numbers remo•ed troa !ran.am1as1(1l !e,st Requirements on 

sheet 1 • 

All other kee41ags w:lder "Chftnses", no oh-.ge. 

1• PURPOSE OF OIROUtt 

1.1 lfbis olrouit. !a used br the ·PIX. It• tendant 1a establlshtng·1ooal, oea• t,.ral. ottioe an4 tie trunk ecuuu~ot1tw:s. r 

I• WORKING LDJIITS 

3. PmfC'llOHS 

3.1 TO enable tbe attentaat 'to talk 
,, ~,. er a ·.Ji!'BX cord cireu1 t. • 

a -.8 To enable the atten4e:nt t.o 41a1 "er a ·PBX cord o1rtu.1t.. 

I .. a ~ reduce .. the intens1 t1 ot ollote 
to the attendint when a oor4 11 _plugged into a atatioa line oirol11t or centl'al ottloe trunk. 



a., to 4elaJ' · thrl 111 ot '"'' ahol"t otroutt oa th aput oo11 o• H• 
ce1••• when tile CU.al retuns to no.rul. 
a.s To provide a low 2:"4111taru:;,, br14se 

atter 41al1q. 

4., .COJ!IIJOTDIG OIIO'U'ID 

4.1 Cord C1rou1t ~06011•01. 

DISCIIPfiQIJ OP O!IRATICB 

I. TA.Utlla OR CORD CIRCD'I!I • JIG. l 

When the (!JIJC AD DIA:L,) ttr ot aa 
associated cort oiroult ie op,eratea~ tle 
t~Tl111 • ~. "72111

, "R2* and "ZT"' lea4e ot 
the telephone and d1,al1ng olroui tl are 

. connected to tbe cord otrcult , oloain& 
the tip, r1ns an4 re,oeiY~r leaaa_. there• 
by attord1 ns a talting patb tor the &t• 
tendant. · 

6., CIRCUIT OPERATION OJ' VACT.J'O'M Tll'D AND 
A.SSOCIAD» APPA.IA!trS OP P'IG. D 

When the (ll!:) tey la aormal, tbe 
YAOUWl tube OlJ:'OUlt 1a Q,(Uln1Ct.t4 bit\W!ii!EUl 
the 1n4uot1on oo!l and tbe att,Eul.dant•a 
telephone Jacks and wben the telephone 
aet plug la inserted into the attendant•• 
Jaok and a (TALK AND DIAL) ke:r le o;per~ 
ated., rela (ft) operates, closing the 
filament o uit tor the vacuum. tube-. 
Lamp (C) or Resistance (C) 1n the t1la~ 
ment c1rou1 t 1a uaed to provide • sat• , 
1stactory filament current :regulation. 
Due to tb.e hip ratio ot trEu:~.sto:rmatioa 
ot the input transtorm.er (A), reaiat~oe 
(P) 1s connected acrose the o,utput ter• 
.mtnals ot tbe input tl"all$torm.er to re• 
duce the apeeoh voltage input to tbe 
vacuum tube sufficiently to prevent ov&f!­
load1ng the tube to the extent ot pro• 
ducing noticeable distortion in speech 
transmiss.ton. Atte:r ampl1t1cat1on bJ the 
tube, the voltage ot the speech signal 
1s stepped down through the output tran.,. 
,tormer (B),. Any transient voltage t:m• 
pressed across the receiver, such as ls 
obtai ned when plugging a cord into, a 
station. or trunk J~ulkJ has a hilh pe'ak 
characteristic which would P'roduc e ob~ 
Jeotionable olicka in tbe attendant's re­
ceiver. A high peaked positive transient 
voltage overloads the tube and causes lt 
to distort the cl1ek: a h1ch peaked 
nesative transient reduces the te cu~ 
rent and thereby decreases the uput to 
the receiver. 

When the telephoae aet p1ug.1a ",.. 
moved troa tbe attendant t s telephone set 
Ja.cks, relay (Ti) releases and the ttla• 
ment o1rou1t ot the vacuum tube 1a 
opened.' In oaJse ot trouble in the vao~ 
uum. tube circuit • the (EM) key is operst:. 
ed. This opens the tllam.e,nt circuit and 
connects the recti ver to the indue tton 
coil in the usual tashion. 

f • D::tALtll • J'm., B 

In orteJ~ • 41al oa a corl e1reul ,., 
the aall!ootatet (tAl'% AID DIAL) ta:r 11 
opiirate4. ·When the tial 1e m1.:nred ott 
normal, nlar CB J operatee 11 opealq the 
attendut•a telephone eiroult, opealq 
a tuture talklng path betweea tile tront 
and rear cords ot the cord pair via tbe 
"!1", "Rl" * ~!2"" "tt2'"' lead I., operatl ns 
relay (D) and shuating resistance (DJ 
around retardation coil (D). Tb& opera• 
t!on ot re,lay (D) short ... o1rouita the 
parallel eomb1nat1on oon.s1st1ng ot :re• 
ststanoe (D) and reta!'dat1on coil (D)., 
provides 1. looking path tor relay UU 11 and o'perates re,laya (S} and CR). The 
operation ot rel&.J (S) split.s the eord 
oirctt!t, leaving the impulse sprio.e;s ot 
the dial connected to the tront cord, 
and ground and tb.rougb relay 
( :e J to tbe rear cord,. Belay (R) oper• 
ated• sbort ... c1rcu1ts the input coil or 
tb.e a.ttendant•l receiver tor a auttic1• 
length or time to prevent an undesirable 
click when the dial reetorecs after dial• 
ins 1aoh d!g1 t • and to prevent the, at• 
tendant trom J:uutr1 ng the tranam.t sston ot 
dial pulses. Bela:r (BJ operates over 
the station lo,op or through the retar4a• 
tion coil bridge 1n t,ne cord, in case the 
station has huq up,, and closes a look!ns 
path tor relay ( S l unde,r oontro,l ot the 
(TAI.Jt A11'D D!AL) key. Dial im,puls,~Uil Ul 
tranami tted over the trunk in the U~Ual 
manner. When tbe d1al is completely re• 
stored, :re,lay (D) releases, romovi:n£ the 
sbort-e1rcutt troa the parallel comb1na"" 
tion ooneist1ng ot retardation eo1l (D) 
and 1"& sistanc e, (D) and role as1ng relars 
UU and (Rl'• The release ot relay (H) 
removes res! stanoe (D J a hunt trom around 
retardation ooll (D) and closes the at­
tendant" a talking circuit" The release 
ot relay ( R J op,ena the shunt on the 
coil o:r tbe attendant• s reeelver!l> Re• 
tardation coil (D} now holds the oonnee~ 
tion and the front and rear cords are 
connected through condensers (Tl) aud 
tRl) to enable tho station to talk on the 
eonneotion in case the attendant tatl1 to 
lt'e sto.re the ( TAI..I: AND DIAL l ke:r after 
dialing,. Wb.en the (TALK AND DIAL) ker 
is restored, relays (B.) and (S) l"1iilleaae. 
restoring the circuit to normal., 

S- TAtlaNG AND DIJLIIG • J'IG. 2 

8.1 New Features Provided by F1e;. 2 

lie;.. & (litters troa Jis;a. 1 u4 B 
1n that the t,alk1.n.e con41 tlon betweea 
the station· an4 the central ottioe atteJr 
the dial re,storea to normal thrcn:~gh 
a retardation coil instead or tb.rouaa 
condeuser1. Another ditterenoe is tbl't 
the bridge •tter eaoh . dig! t ia oce 4:8 
ohm. winding or the 54AO .retardation ooll 
instead ot tb.e 44v0 ohm wind ot the eo retardation coil sbunt the 
1000 obm resistance. the low impedance 



8.2 ~1al1ng 

When the dial 1s removed ott ... norul, 
'IJSSuming a TALK AND 
and the asaoo1a ted cord 
tie trunk j aok J r-elay U! 
the ott•normal contact 

Relay (H) operatt~4~ (1) dia(u:mneotHI!II 
the *'fl ft • "Rl ft and leads trom. the 
telephone circuit~' 
the 3 ... 4 winding o,t re't,a:£~dat1()U 
~:nd ( 3 J el O!!nn:~ t.h~ 
(The seoo ndary 
not used in th1 s 

Relay (R) ab.ort ... ~drou,ita 
the attendant•a receiver tor purposea 
deacnbed later,. 

Relay ( B J nnii!U'";!!I:t:.,!i!lifl. 

station :trom th1!!ii 
through the oord .... ;L,, ....... , ...... 
the station to the 

Ol1oka t.o the atat:f.Oft wh1tb mar be . 
caused b7 the breakins end :reoo!uu:,,ct1DC 
ot telkins batterr. 

lt&lay (BJ o,perates ln a•r!ea with 
the ata.ti.on loop, or if the, reoe1ver Sa 

ott at the station,. 1a ae.ries with 
ool'i bridge 11 ( l) ebort....c1rou1 te re,• 

ai stance (D) to provide the low !'4iUmist• 
anoe tor holding the trunk when 
the di nl returns to normal, ( 2} pr01idu 

..L"""''.l'!i..J...~..t"". path tor relar (S) • and (3) 
winding ::S...4 o,t retardation ooU 

not•css tbe station loop in serie& 
condenser (Rl. . The 3-4 winding ot 

retardation coil (Al 1s shunted at th1a 
time by resistanoe (B) and the 1•2 wind-

1.s shunted by relay UU contacts to 
nl"1~v<~:mt the etat:ton hearing the dial 

the dial re,turn 1 to normal t 
reley releases. (1) removes the 
short on tbe 1•2 wind1 ng ot .re• 
tardat1on coil (A) t ( 2) reconnects the 
attendant•s telephone c:trou1t to the 

opens the olrouit to 

~ela7 (D) releaaes elowly 11 ll) 
opening the circuit to relay (1.) 11 (2) 
re.mo\•1ng the 50 ohm shunt trom across 
the . 3 .... 4 ld. nd1ng ot retardation coil (A)11 restoring the tranam1as1on circuit to 
the station through the retardation con 
which is now used aa a repeating coil. 

Relay (R) releases slowly removiq 
the short .. o1.rcu1t trow. the att~!uldant•a 
receiver,. This prevents tbe attendant 
hearing any clicks due to ella:rgtns or 
d1soharg1ng condenser (S) when the ct.r• 
euit is restored to normal.. Resistance 
(AJ 1& brideed aoro,s.s condenser CR) to 
dissipate nny charge remaining between 
d1gl ta~ 

su.bsequent operat.ion ot the dial circuit functions tn a simtler manner except that relay (SJ is opernt• 
ed from relay ( B} which in turn remains 
operated from the bridge at .tJ:le station 
or in the oord cJ.rc1l.lt,. 

When the (TAL!: AND DIAL) key 11 ,r..,_ 
stol"ed ~· all relays restore to normal. 




